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MHNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMmMa 1o XMMHHM Ha YpOBHE CpeAHEro obmero obpa3oBaHus pazpaboTaHa Ha
ocHoBe denepanpHoro 3akona or 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoi
@enepanun», TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (elepalibHOM 0Opa3oBaTENbHON MPOrpaMMbl
cpennero o6mero oopazoanuss(POII COO), npencraBieHHbIX B DenepaabHOM roCy1apCTBEHHOM
obpaszoBatensHOM crangapte COO, ¢ yuérom KoHuenmmu npernonaBaHusi y4eOHOTO IpeaMeTa
«Xumus» B oOpa3oBaTeNbHbIX opraHuzanusax Poccuiickoit denepannu, pealns3yroluX OCHOBHBIC
oOpa3oBaTeNnbHbIE MPOTPAaMMBbl, U OCHOBHBIX MOJOXKEHHH «CTpaTeruu pa3BUTHS BOCIUTAHHS B
Poccutickoit ®enepanuu Ha niepuon 1o 2025 roga» (Pacnopsokenne IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMUs Ha YPOBHE YIIIyOJIEHHOTO U3yUEHHUs 3aHMMAET Ba)KHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4yHOTO oOpaszoBanus ydammxcs 10—11 kiaccos. Mzyuenue mpenmMera, peaqu3zyeMoe B YCIOBHUSX
muddepeHIMpoBaHHOTO0, TPOPMIHPHOTO 00yUeHHUs, TPU3BAHO 00ECIIEYUTh 00I1e00pa30BaTEIbHYIO H
OOIIEKYJIBTYPHYIO MOATOTOBKY BBITYCKHHUKOB IIKOJIBI, HEOOXOJUMYIO JJISl aIalTallud UX K OBICTPO
MEHSIOLUMCS YCIOBUSM XU3HU B COLIMYME, a TaKXKe VIS MPOJOJKEHHs] 00YUeHHsI B OpraHU3aIUsIX
poeCCHOHATLHOTO 00pa30BaHusl, B KOTOPBIX XUMHUS SIBJISIETCS OTHOM M3 IPUOPUTETHBIX JUCIUTUINH.

B nmporpamme 1o XuMHM HazHaueHHe MpeaMera «XHUMHS» IOJy4aeT MOJIPOOHYIO
UHTEpPIpETallMI0 B COOTBETCTBUUM € OCHOBomojaramomumu nonoxerussmu OIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, COoAep aHHs, pe3ylbTaToB OOy4deHHs W TpeOOBaHUN K YpPOBHIO
MOJITOTOBKH  BBITYCKHUKOB. CBHUIETENILCTBOM TOMY SIBIISIIOTCSL  CIICAYIONIME  BBITIOJIHSICMBIC
MIPOrpaMMOil Mo XUMHUU (QYHKIUU:

¢ uH(pOpPMAIMOHHO-METONWYECKasl, peaju3alusi KOTOpoil  oOecmeurMBaeT  MOJIyuYeHHUE
NPEJCTaBICHUS O IEJsAX, COACpKaHHH, OOmIeH cTpaTeruu OOy4YeHHs, BOCHUTAHUS H
pa3BUTHA OOYYAIOIIMXCS CPEICTBAMHU MpeIMeTa, M3y4aeMoro B paMKax KOHKPETHOTO
npouIs;

® OpraHW3alMOHHO-TUIAHUPYIOIIAsi, KOTOpas TMPEayCMAaTPHBAET OIpEeIICHUE: TMPHHIIUIIOB
CTPYKTYpPUPOBAaHUSI W  MOCIENOBATEIBHOCTH  HM3y4eHHS  Y4eOHOro  Marepuana,
KOJMYECTBEHHBIX W KAueCTBEHHBIX €ro XapaKTepUCTHUK; MOIAXOAOB K (HOPMHUPOBAHHIO
COJZIep)KATEIbHOM  OCHOBBI ~ KOHTPOJII ¥ OIEHKH OOpa30BaTEIbHBIX JIOCTHKCHHUN
oOyyaroImuxcss B paMKax HMTOTOBOW arTecTalli B (OpME €IUHOr0 ToCyIapCTBEHHOI'O
9K3aMeHa 10 XUMHH.

[IporpamMma asist yriayOiI€HHOTO U3YUEHUS XUMUHU:

e YCTaHABJIMBACT MHBAPMAHTHOE NPEAMETHOE COJEepXaHMe, 00s3aTeNbHOe A M3Y4YeHUs B
paMKax OTAETBHBIX TPOQHIIEH, TpeIycCMaTpIBaET pacipeelieHHe U CTPYKTYPHPOBAHUE €TO
IO KJIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUSAM/pa3/ienaM Kypca;

e aéT NMpHUMEpPHOE paclpeeseHre y4eOHOro BPEeMEHM, PEKOMEHIYEeMOro sl U3y4eHHs
OTIEIBHBIX TEM;

e TIpe/UIaraeT MPUMEPHYIO IMOCIENOBATEIBbHOCTh M3YYCHHUS! Y4eOHOr0o Marepuaia ¢ yu4&ToM
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBSA3CH;

e aéT METOAMYECKYIO MHTEPIIPETALUIO [esIel U 3a7a4 U3y4eHHsl IpeiMeTa Ha yIriay0aEHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro o0IIero o0pa3oBaHus,
COJZIepKATENbHOM XapaKTEepPUCTHKH IUIAHUPYEMBIX pPE3ylIbTaTOB OCBOEHHUS OCHOBHOM
oOpa3zoBaTebHOM  TPOrpaMMbl  CpeaHEro  o0miero  oOpa3oBaHusl  (JTUYHOCTHBIX,
METaNpeIMEeTHbIX, NPEIMETHBIX), a TaKke C YY4ETOM OCHOBHBIX BHJOB Yyu4eOHO-
MMO3HABATEJIHHBIX JICUCTBUI 00YJAIOIIETOCs IO OCBOCHUIO COJIEP)KAHUS TIPEeIMETa.

ITo BceM Ha3BaHHBIM MO3ULUSAM B IPOTPaMMe 10 XUMHH MPEIYyCMOTPEHa NMPEeMCTBEHHOCTh C
oOyuyeHHeM XHMMHUU Ha ypOBHE OCHOBHOIO 00Imiero oOpa3zoBaHHUsS. 3a MpeaesaMH yCTaHOBJIEHHOMN
IporpaMMoil Mo XUMHU 00s3aTeNbHOW (MHBApUAHTHOM) COCTABIIAIONICH conepkaHus y4yeOHOTro
npeaMera «XUMHs» OCTaéTcsi BOBMOXKHOCTH BBIOOpa €ro BapHMATHBHOHN COCTAaBIISFOIIEH, KOTOpas
JIOJKHA ONPEIENATHCS B COOTBETCTBUU C HAIPABJICHUEM KOHKPETHOTO Mpoduiist 00yueHus .



B cootBercTtBUU ¢ koHuEnTyaabHbIMUA noJIokeHUsIMU PI'OC COO o0 Ha3HaYeHUHW MPEAMETOB
6a30Boro M yriyoJaéHHOTO YpOBHEH B cucteme Au(QepeHIHpPOBaHHOIO OOy4YeHHS Ha YpOBHE
cpenHero ooOmero o0pa3oBaHHMA XHUMHUS Ha YpPOBHE YriayONEHHOrO H3y4eHHUsS HaIpaBlIeH Ha
peanu3aIuo IPEeeMCTBEHHOCTH € MOCIEAYIONIMM 3TAllOM IMOJyYeHHsI XUMHUECKOro 00pa3oBaHUs B
pamMKax M3y4YeHHs CIeLHaIbHBIX €CTeCTBEHHO-HAYYHBIX W XMMHUYECKUX IUCIUIUIMH B BYy3aX W
OpraHu3alsX CpeaHero mnpodeccHoHaNbHOro o0pa3zoBaHHMA. B 3TOi CBS3M H3ydeHHE MpeaMeTa
«XUMHSA» OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha pacUIMpeHHe U YriyOJeHHe TEeOpeTUYecKol U
MPAKTUYECKON MOJATOTOBKM O00y4aromuXxcsi, BEIOPABIIUX OMpeAeTIEHHbIH MPpopuiIb 00yueHHs], B TOM
YHCclie C MEPCHEKTUBOI IMOCIEAYIOMEro MOMyuyeHUsT XMMHUYECKOTO OO0pa30BaHUS B OpraHU3aIUsIX
npodeccuonansHoro obOpazoBanus. Hapsimy ¢ stum, B cBere TpeboBanuit ®I'OC COO «k
IUTAHUPYEMBIM pe3ybTaTaM 0CBOeHU (eiepaibHON 00pa3oBaTeIbHOM TPOrPaMMBbl CPEIHET0 OOIIETO
00pa3oBaHMs U3YYEHHUE MTPeaMeTa «XUMUS OPHEHTUPOBAHO TAK)KE HA PELICHUE 33/1a4 BOCIIUTAHUS U
COLIMAJILHOTO Pa3BUTHUS 00ydaronuxcs, Ha (GopMHUpOBaHUE Y HUX OOIIEHHTEIICKTyaIbHbIX YMEHUH,
YMEHUH palfoHAIM3alUN Yy4eOHOro Tpyaa M OOOOMIEHHBIX CIIOCOOOB MESTEIHHOCTH, MMEIOIINX
MEXIUCUUIUTMHAPHBIN, HAATIPEAMETHBII XapakTep.

CocraBisroliuMu  mipeiMeTa  «XHMHUS» Ha YpPOBHE YIIyOJNEHHOTO W3YUEHHs SBISIOTCS
yrayOonéHuele Kypcel — «Opranuyeckas xumus» u «OOmiass ¥ HeopraHudeckas xumus». [lpu
OTIpPEJICJICHUH TIOAXO0J0B K OTOOPY M CTPYKTYpHOW OpTraHU3aIllMH COJEPXKAHUS ITHX KypCOB B
mporpaMMe Mo XuUMHuH 3a ocHOBY HpuHATH nonoxenuss OI'OC COO o paznuuusax 0a30BOTO u
yrIyONE€HHOTO YPOBHEH M3Y4EHUs IPEaAMETa.

OcHoBy cojnepkanus KypcoB «Opranudeckast XxuMusi» u «OO0Ias 1 HeOpraHUYecKas XUMUS
COCTABIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHWA W YMEHUH, OTHOCSAIMXCA K 0a30BOMY YPOBHIO
M3Y4YEHUs MpeAMeTa. JTa CUCTeMa 3HAHUM MONy4yaeT OIpelelEHHOE TEOPETHYECKOe AOIMOJIHEHHE,
MO3BOJISIONIEE OCO3HAHHO OCBOMTH CYHIECTBEHHO OONBHIMIA 00BEM (haKTOJIOTHMUECKOTO MarepHaa.
Tak, Ha yrnyOn€HHOM ypOBHE H3YYEeHHsI MpeAMeTa obOecreueHa BO3MOKHOCTh 3HAYUTEIHHOTO
yBeNM4eHUs: 00bEMa 3HAHUH O XMMHYECKHX DJIEMEHTAaX M CBOMCTBAX MX COCIMHEHHH HAa OCHOBE
paciidpeHuss M yriyOJeHUss NpPEICTaBICHUW O CTPOCHHUM BEIECTBA, XWUMHUYECKOW CBSI3U U
3aKOHOMEPHOCTSX MPOTCKAHUS PEAKIUi, PACCMAaTPUBACMBIX C TOUKH 3PEHHS XMMHYECKONH KHHETUKH
U TepMOAMHAMHKH. V3yueHue mepuoanyeckoro 3akoHa u Ilepuoanueckoil cUCTeMbl XMUMHYECKUX
JJIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKHX MPEICTABICHUSX O CTPOCHHUH
aToMa. XHUMHYECKas CBs3b OOBICHAETCA C TOUKH 3pPEHHUS DHEPreTUYECKUX H3MEHEHUW mpu eé
00pa30BaHMNM M Pa3pyLICHHUH, a TAK)KE C TOUYKH 3PSHUSI MEXaHU3MOB e€ 00pa3oBaHusl. M3ydueHue THIIOB
peakuuii gomnonHsercs (GopMHpOBaHHEM TMPEACTABICHUNH 00 SIEKTPOXMMHUUYECKUX TpoIleccax u
AJIEKTPOJIM3€E PaCIIaBOB M PACTBOPOB BEIIECTB. B Kypce OpraHWYecKoil XHMMHUU TPU PACCMOTPEHUH
PEaKIIMOHHON CMOCOOHOCTH COEAMHEHHH yaemsieTcs ocoboe BHUMaHHME BOMpPOcaM 00 3JIEKTPOHHBIX
s dexTax, 0 B3aMMHOM BIMSHUU aTOMOB B MOJICKYJIaX M MEXaHU3MaX Peakiuii.

Ocoboe 3HayeHHWe UMEeT TO, YTO Ha COJAEp)KAaHHE KYpCOB XUMHH YIIyOJNEHHOTO YpOBHS
W3YUYEHUS JUTsl KJIACCOB ONpeAeNEHHOTO mpoduist (r1aBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep
JIOTIOJTHEHUH K OO0IIel cucTeMe MPeIMETHBIX 3HAHH ) OKa3bIBAIOT BIIMSHUE CMEKHBIE TTpeIMeThI. Taxk,
HaTpuMep, B COACPKaHUH MTPeIMeTa TS KIIACCOB XMMUKO-(PH3NIECKOro Mpodus 00JbII0e 3HAUCHHE
OyIyT UMETh AJIEMEHTHI Y4eOHOTO MaTepuaia mo oomei xumun. [Ipu u3ydeHuu npeaMera B JTaHHOM
clTydae akIeHT Oy/IeT cziesiaH Ha OOIITHOCTh METO/IOB MTO3HAHUS, OOITHOCTH 3aKOHOB M TEOPUH B XUMHH
U B (DM3HKE: aTOMHO-MOJIEKYJISIpHAsl Teopus (MOJEKYIsIpHAs TEOPHs B (PU3HKE), 3aKOHBI COXPAHEHUS
Macchl ¥ DHEPTUH, 3aKOHBI TEPMOJIUHAMHKH, SJIEKTPOJIH3a, MPEACTABICHUS O CTPOSHUH BEIECTB H
Ipyroe.

B 10 xe Bpems B coAep)KaHHWH TpenMeTa JUIsl KIIAaCCOB XHMHUKO-OMOJOTHYECKOTO MPOGUIIS
OoNbpIIMK yIETbHBIA Bec OyIeT MMETh OpraHuyecKkas XUMus. B 3ToM ciydae mpemocTaBisieTcs
BO3MOYKHOCTB Uit Ooyiee OOCTOATEIBHOTO PACCMOTPEHHS XWMHYECKOW OpraHW3allii KIETKH Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOU BXOMST, K MPUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTHI,
KaK JINTUBI, OCKH, YTIeBObI, HyKIIEHHOBBIE KUCIOTHI U Apyrue. [Ipy 3TOM 3HaHUS O COCTaBE W



CBOMCTBax IMpEACTaBUTEIECH OCHOBHBIX KIJIACCOB OPraHUYECKUX BEIIECTB CIYy>KaT OCHOBOW ISt
M3YUYEHHSI CYITHOCTH MPOLECCOB (POTOCUHTE3a, IbIXaHUS, THILEBAPEHHUSL.

B nuitane ¢dopMupoBaHus OCHOB HAYYHOT'O MHUPOBO33pPEHUS, OCBOCHUS OOIIEHAYYHBIX METOJIOB
II0O3HAHUS U ONBITA IPAKTUYECKOrO MPUMEHEHUS HAyYHBIX 3HAaHUM M3ydeHue npeaMera « XUMHs» Ha
yriay0aEHHOM YpOBHE OCHOBAHO HA MEXIPEIMETHBIX CBS3SIX C YUeOHBIMU MPEIMETaAMU, BXOASIIIUMU
B COCTaB TpeAMETHBIX obnacteii «EcTtecTBeHHO-HaydHble MpeaMmeTs», «MaremaTuka W
uHpopmatrka» u «Pycckuil I3bIK U TUTEpATYpay.

IIpu n3yuenuun yduebHOro npeamera «XuMus» Ha yriayOnEHHOM ypOBHE TakKe, KaK Ha ypOBHE
OCHOBHOTO W cpemHero oobmero obOpazoBaHus (Ha 0a30BOM yYpOBHE), 3ajayeil MEpBOCTEIICHHOW
3HaYMMOCTH SBISICTCS (OPMHPOBAHHME OCHOB HAyKW XHMHHM Kak OOJIAaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKON JAESITEIBHOCTH 4YEJIOBEKa M OJHOTO M3 KOMIIOHEHTOB MMPOBOM
KyIbTyphl. Pemienue 3Toi 3amauM Ha yriayOJI€HHOM YpPOBHE M3YYEHHS MpeaMeTa Mpeanoiaract
peanu3alnio TaKuX 1eJIen, KaK:

e (opmupoBaHuE MpenCTaBICHUI: O MaTepUaIbHOM EIWHCTBE MHpA, 3aKOHOMEPHOCTSIX U
[M03HABAEMOCTH SIBJICHMM IPUPOJbI, O MECTE€ XMMHHU B CUCTEME €CTECTBEHHBIX HayK M €€
BeAyIIEH pod B 00eCIIeUeHNH YCTOHYHMBOTO PAa3BUTHS YEJIOBEUYECTBA: B PEIICHUH MTPOOIIEM
HKOJIOTMUECKOM, PHEPreTUYecKol M MHINEBON Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
CO3/IaHUU HOBBIX MaTE€PHAJIOB, HOBBIX HCTOYHUKOB SHEPTHH, B 00€CIIEUEHUH PALlMOHAIIBHOTO
MIPUPOJIOTIONB30BaHUSA, B (POPMHUPOBAHUN MHUPOBO33PEHUS M OOIICH KyJIbTYpHl YEIOBEKa, a
TaK)Ke IKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U MPUPOTHOMN Cpee;

® OCBOCHME CHCTEMbl 3HAHUH, JIEKAIIUX B OCHOBE XUMUYECKON COCTABIISIOLIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa: (YHIAMEHTANbHBIX TOHATUN, 3aKOHOB M TEOPUH XUMUH,
COBPEMEHHBIX MPEICTABICHUN O CTPOEHUM BEIECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM,
WOHHO-MOJIEKYJISIPHOM, HAJMOJEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX MPOTEKaHWs] XMMHMUYECKHUX pEaKIUil, O XHWMHUYECKOM pPaBHOBECHUH,
pacTBopax M JAMCIEPCHBIX CHUCTeMax, 00 OOIMX HAy4YHBIX MPHUHIUIAX XHUMHUYECKOTO
IIPOU3BO/ICTBA;

e (opmMupoBaHHE Y 00YyJAIOUINXCS OCO3HAHHOTO MOHMMAaHUS BOCTPEOOBAaHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHUH JUTsI 00bSCHEHMSI KITFOUEBBIX MJIeH 1 po0IeM COBPEMEHHOM XUMUH, JUIs
OOBSICHEHUS] U MPOTHO3UPOBAHMS SIBJICHUH, MMEIOIIUX €CTECTBEHHO-HAyUYHYIO MPUPOLY;
IPaMOTHOTO peIIeHUs] MpoOJeM, CBS3aHHBIX C XMMHUEH, MPOTHO3MPOBAaHUS, aHAIU3a U
OLIGHKM C TO3UIMI 3KOJOTMYEeCKOM O€30MacHOCTH  TOCHEACTBUN  OBITOBOM U
IIPOU3BOJICTBEHHON JEATEIIBHOCTH YEJIOBEKA, CBA3AHHOM C XMMHUYECKHM IPOU3BOJACTBOM,
HCIOJIb30BaHUEM U MepepabOTKON BEIIECTB;

e yrioyOJeHHe MNPEJCTaBICHUH O HaydyHbIX METOAaX IO3HaHUS, HEOOXOIUMBIX JUIS
IpUOOPETEHUs] YMEHUN OpPUEHTUPOBATHCS B MHUpPE BEIECTB U OOBSCHEHHUS XUMHUYECKUX
SIBJICHUM, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKON NEATEIbHOCTH U MOBCEIHEBHOM
KU3HHU.

B nnane peanuszanuu nepBOOYEPETHBIX BOCIMTATENbHBIX M Pa3BUBAIOIIMX (YHKIMM 11€TOCTHOM
CHCTEMBl CpeIHEero oouiero oOpa3oBaHUS MpPHU M3YyYEHUH TNpeaMeTa «XHUMHUsS» Ha YriIyOJIEHHOM
YPOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TAKUE IIEJIM U 33/1a4H, KaK:

e BOCHuUTaHWe yOeXIEHHOCTH B MO3HABAEMOCTH SIBIIEHUI MPHUPOJbI, YBAXKEHHS K IPOLECCY
TBOpYECTBA B O00JACTH TEOPETUUYECKUX U TPHUKIATHBIX HCCIEAOBAaHUM B XHMUH,
(bopMUpOBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKU;

® pa3BUTHE MOTHBAIMM K OOYUEHHIO M IO3HAHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO W
CaMOBOCITUTaHUIO HA OCHOBE YCBOEHHUS 00II[€UEIOBEUECKUX [IEHHOCTEH;

e pa3BHUTHE NO3HABATEJIbHBIX MHTEPECOB, MHTEUIEKTYaJIbHbIX U TBOPYECKHX CIOCOOHOCTEM
oOyyaromuxcs, (GOpMUPOBaHHE Y HUX CO3HATEIBHOTO OTHOIIEHUS K caMOOOpa3oBaHUIO U
HETIPEPHIBHOMY  OOpa30BaHUI0 KAaK YCJIOBHIO  YCHENTHOW TPO(EeCcCHOHATHHOU |



OOIIECTBEHHON JI€ATEIbHOCTH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 370POBBIO U
nOoTPeOHOCTH B 3/I0pOBOM 00pase )KU3HH;

e (dopmupoBaHMe yMEHHWH W HABBIKOB pPAa3yMHOTO MPHUPOAOIOJIB30BaHUS, PA3BUTUE
9KOJIOTHYECKOHN KYIbTYPhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-TIOJIE3HOW IKOIOTHIECKON
NeSITeNIbHOCTH.

OO11ee YuCIIO YacoB, MPEIYCMOTPEHHBIX I U3YYEHUsI XUMUU Ha YIITYOJICHHOM YPOBHE CPEIHETO
obmero oopazoBanusi, coctaBisieT 204 yacos: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kitacce
— 102 4aca (3 yaca B HeJeINIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKOH XUMMH.

[IpenmMer ¥ 3HaUYeHHE OpPraHUYECKONM XHWMHUH, NPEICTaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHUE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BasienTHbIE BO3BMOXKHOCTH aTOMa yriiepojia. XUMHUUYEcKasl CBS3b B OPraHUYECKUX COCIMHECHHSX.
Tunel rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAaJCHTHOMN
cBs13U (OOMEHHBIN U JOHOPHO-AKIENITOPHBIN ). THUITBI IEpeKpBIBaHMS AaTOMHBIX OpOHUTANEH, G- U T-
cBsa3u. OnuHapHas, ABOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBsA3EH B MOJICKYJIAx
OpraHnYecKux BemecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKJIeo(puiIe U AeKTpoduIe.

Teopust cTpoeHusi opraHudeckux coeauHeHudi A.M. bBytiepoBa U COBpEeMEHHbBIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUU CTPOEHUSI OPraHU4YECKUX COEAMHEHUN.
Monekynspusie U CcTpyKTypHble (opmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKenerHas. M3omepusa. Buuabl wu3omepum: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJNEKTpPOHHBbIE J(PGEKThl B MOJIEKYIaX OPraHUYECKUX COCIUHEHUN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBnenue o kinaccudukanuu opranndeckux Bemiects. [lonsTue o GyHKIIMOHATBHON
rpymre. I'omonorus. 'omonoruueckue psasl. Cucremarnueckass HOMEHKIIATypa OPraHUYECKUX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHoct M KiIaccU(pUKalusg  OpraHmyeckux  peakuuil.  OxkuciaurenpHo-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKONH XUMUU.

DKCIEepUMEHTAIbHBIE METO/bl M3YUYCHHS BEIIECTB U WX IMPEBpAIICHUN: 03HAKOMIICHUE C
oOpa3liaMu OpraHu4ecKuX BEIIeCTB W MaTepUallaMUd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpPraHMYEeCKUX BEHIECTB MNpU HArpeBaHuW (IUIaBJICHUE, OOYIJIMBaHWE MW  TOPEHHE),
KOHCTPYUPOBAHUE MOJEIIE MOJIEKYJI OPraHUYECKUX BEIIECTB.

Yraesogopoabl.

Anxkanbl. ['omonornyeckuit psij ankaHoB, oOmias Gopmysa, HOMEHKIATypa U U30MEpHsl.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKaHOB, SP-THOPHAM3AIMS aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJIKaHOB.

XUMHYECKUE CBOMCTBA aJKAaHOB: PEAKIIMH 3aMEIICHUs, N30MEpHU3aIliH, NeTHAPUPOBAHUS,
UMKIW3alUK, TUPONU3a, KpekuHra, ropenus. llperncraBmeHne o MexaHU3ME peakUuil
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoe. CriocoObl MOoMydeHUs U MPUMEHEHHE aJIKaHOB.

[uxnoankanel. O6mast popmMyna, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH CTPOECHUS U
XUMHYECKHX CBOMCTB MaiblX (IHMKJIOMNPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKIIOTICHTAaH,
LUKJIOTe€KCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. 'oMonorudeckuii psij alkeHoB, 001mas popMyia, HOMEHKIATYpa. DINEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYl AalKeHOB, SP’-TMOpHAM3aIMsA aTOMHEIX opOuTaneii
yriaepoaa, o- u m-cBsizu. CTpyKTypHas U reoMmeTpudeckas (Iuc-Tpanc-) nzomepus. Ouzndeckne
CBOWCTBAa aJIKEHOB. XHWMHMYECKHE CBOWMCTBA: PEAKUHUHM TPHUCOCAMHEHHUS, 3aMEUICHUS B O-
MOJIOKEHUE TMpPU JBOMHOW CBsI3M, MoOJMMepU3aluu U okucieHus. [IpaBuno MapkOBHHKOBA.
KadectBenHsbie peakiiny Ha TBOHHYIO CBA3b. CIIOCOOBI OTYYCHHS U IPUMEHEHHUE aJIKEHOB.

Ankanmensl.  Kmaccubukamuss — ankaaueHoB  (CONpPsDKEHHBIC,  M30JIMPOBAHHEIE,
Kymyaupoganuvie). OCOOEHHOCTH JIEKTPOHHOTO CTPOEHUS U XUMUYECKUX CBOMCTB COMPSIKEHHBIX
mueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusainus conpspKEHHBIX aueHOB. CrocoObl
MOJTYYCHUS U IPUMEHEHHUE aJIKaNCHOB.



Ankunbl. ['OMOIOrHYecKuit pss anlKUHOB, 00Mmas ¢popMmyrina, HOMEHKIATypa U U30MEpHS.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opbutaneit yriepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
IPUCOEANHEHU, AUMEPU3allMl U TpUMEpU3aluu, okuciaeHus. KucioTHble cBONCTBA aIKMHOB,
UMEIOLINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEeHHBbIE peakIMH Ha TPOiHYIO CBsA3b. CrocoObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yrieBoaoposl (apeHsl). ['omonornyeckuit psa apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJBI OCH301a.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30j7a W €ro roMoJOroB: PEaKiuu
3aMeIIeHus B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKIUU MPHCOSIUHEHHUS,
OKHCJIEHHE TOMOJIOTOB OeH3oa. [IpeacraneHne 06 OpUeHTUPYIOIIEM ACHCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE AIKHIBHBIX PaAJAUKalOB, KapOOKCHIIBHOM, THIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepusanus cruposa. CriocoObl Oy4eHUs U IPUMEHEHUE apOMAaTUUYECKUX YIIIEBOIOPO/IOB.

[Tpuponusrii ra3. [lomyrasie HedTsHBIC Ta3bl. HedTh U €€ npoucxoxacHue. KameHHbIi
yroiib U TPOAYKTHl ero mnepepadorku. CrocoObl mepepaboTKu HepTH: TEepPEeroHKa, KPEeKHWHT
(TepMHUYECKHi, KaTalIUTUYECKHil), pudopMuHr, nuponus. [Ipoaykrsl nepepabotku HedTH, HX
MIPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOIOB. Peaknuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIy, LHUAHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa wEnoud. BzaumonelicTtBue
JTUTAJIOTEHAIKAHOB C MarHueéM M LUHKOM. [IoHsATHE O METalIoOpraHMYecKUX COCAMHEHHSX.
Hcronp30BaHue TalOTEHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHUs BELIECTB M MX IpPEBpallleHUui: H3y4YeHUE
(bu3HYECKUX CBONCTB YIIIEBOAOPOOB (PaCTBOPUMOCTH), KAYECTBEHHBIX PEAKIIUI YTIIEBOJIOPOIOB
pa3IuYHBIX KJaccoB (oOeclBeurBaHWE OpPOMHOM WMJIM MOJHOM BOJIbI, pacTBOpa IEepMaHIraHara
KaJIMsl, B3aUMO/IeHCTBUE alleTUIeHa C aMMHayHbIM pacTBOpoM okcuia cepedpa(l)), kauecTtBeHHOE
oOHapyXeHHe YriiepoJa U BOAOPOJAa B OpPraHUMYECKUX BEUIECTBAX, MOJyYEHUE HTHIIEHA U
U3y4eHHE €ro CBOICTB, O3HakomiieHHe ¢ KoyutekuusaMmu «HedpTtb» u «Yroaws», ¢ obpazuamu
IJIaCTMacC, KaydykKOB M  PE3UHBl, MOJEIMPOBaHME  MOJEKYJ  YIJIEBOAOPOJIOB U
TaJIOTEHIIPOU3BOIHBIX YIJIEBOJOPOJIOB.

Kucaopoacoaep:xamme oprannyeckne coelMHeHUs.

[IpenenbHble OmHOATOMHBIE CHUPTHL. CTpoeHME MOJEKyJl (Ha IpUMEpe MeETaHoja U
staHosa). ['oMonorudyeckuii pss, oodmias Gpopmyina, nusoMepus, HOMEHKJIATypa U KiaccuduKarms.
@usnyeckue CBOICTBA NPEICNIBHBIX OJHOATOMHBIX CHMPTOB. BomoponHsle CBA3M MeXny
MOJIEKYJIaMH CIUPTOB. XMMHUUYECKHE CBOMCTBA: PEAKI[MH 3aMEeIlleHus, IeTHIpaTallui, OKUCIEHUS,
B3aMMOJICHCTBHE C OPTaHUYECKUMU U HEOPTraHMYECKUMHU KucioTamu. KauecTBeHHas peakius Ha
OJIHOaTOMHBIE cHupThl. JlelicTBHE 3TaHONA M METaHOJa Ha OpraHu3M uejoBeka. CrocoObl
MOJTyYeHUs U PUMEHEHHE OJHOATOMHBIX CITUPTOB.

[Ipocteie a¢upsl, HOMEHKIIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOMCTB.

MHoroaromMHble CIHMPTHl — JTUJICHTIUKONb M INHLEpHH. Du3ndeckrue U XUMHYECKHE
CBOMCTBA: peakUUU 3aMEIICHUs, B3aUMOACUCTBHE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOAaTOMHbIe cHpThl. [IpeacTraBienne o MexaHu3Me
peakuuii HykieoduabHOro 3amerieHus. JleiictBue Ha opranusm yenoBeka. CriocoObl MOTyYEHHS
U TIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHne MOJIEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIBI M OEH30IBHOTO s/pa.
Ouznyeckue cBoicTBa (peHona. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHosna. KadecTBeHHbIE



peakuuu Ha ¢eHon. ToxcnuHOCTh ¢eHoma. CrnocoObl MoOMydeHHsT W TpUMEHeHue (eHoa.
®enonopManbaeTUAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerHIbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHMIIBHON rpymmbl. ['OMoOnOruyeckue psapl albIeTHAOB M KETOHOB, oOmias ¢opmyna,
u3oMepuss U HoMeHkiaTypa. dusmueckue CBOWCTBAa aabACTUIOB M KETOHOB. XHMHUYECKHE
CBOMCTBa albJETU0OB M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE allbJIeruJIoB,
KayeCTBEHHbIE peakluHu Ha anpieruipl. CrnocoObl MOMydyeHUs M MPUMEHEHHE albJETHI0B U
KETOHOB.

OaHOOCHOBHBIE TMpefeNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3omepust u HoMeHKiIarypa. DHU3MUECKHME CBOMCTBA OJHOOCHOBHBIX
npeiebHBIX KApOOHOBBIX KUCIOT. BogopoaHbie CBsI3U MEKIy MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XVUMUYECKUE CBOMCTBA: KUCIIOTHBIC CBOWMCTBA, PEAKIUsl ATEPUDUKANNU, PEAKIHNH C YIaCTHEM
yIIeBOAOPOAHOrO panukana. OcoOEHHOCTH CBOMCTB MypaBbHHOW KHCHIOTHL. [loHsiTHE O
IPOM3BOJIHBIX KapOOHOBBIX KHCJIOT — CIOXKHBIX 3¢upax. MHOrooOpasue KapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMaTUYECKHX KapOOHOBBIX KHCIIOT, IUKApOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. lIpencTaBUTenH BBICIIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBAas, IMATbMUTUHOBAS, OJICUHOBAs, JUHO/NEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnosxuble a¢upsl. ['oMonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
DuU3nYECKUe 1 XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U LIEJIOYHOU Cpelie.

Kupst. Ctpoenue, ¢puznueckue ¥ XMMHUYECKHE CBOICTBA KUPOB: TUIPOJIHU3 B KUCIOH U
me’a09Hoi cpene. OCOOEHHOCTH CBOWCTB JKHPOB, COACPIKAINX OCTATKH HETIPEISIbHBIX )KUPHBIX
KkucnoT. JKupsl B mpupoJe.

MBpbL14 KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AH- H
noJjucaxapuabl). MoHOcaxapuabl: TIIIOKO3a, (PyKTO3a, Talakro3a, pud03a, Je30KCHprud03a.
duznyeckue CBONCTBA U HaxXoXAeHHe B mpupoje. Dorocunres. XMMHUYECKHUE CBOWCTBA ITFOKO3bI:
pPEeaKLUu C y4aCTUEM CIIUPTOBBIX U AJIbJIETHIHOM TPYIII, CIUPTOBOE U MOJIOYHOKUCIIOE OpOKEHHE.
ITpuMeHeHne TIIIOKO03BI, €€ 3HAaYEHNE B KU3HEICATEIBHOCTH OpraiusMa. Jlucaxapuasl: caxaposa,
ManbTO3a M JakTo3a. BoccTaHaBnuBaronne U HEBOCCTAHABIMBAIOLIME Aucaxapuiabl. ['naponus
nucaxapunoB. Haxoxzaenne B npupone u npumeHenue. [lonucaxapuasl: kpaxmain, IIIMKOTEH U
nemnono3a. CTpoeHne MaKpOMOJIEKYJd KpaxMmania, TJMKOreHa WU Iejulrono3bl. dusznueckue
CBOICTBa Kpaxmalla ¥ LIE€JUIF0JIO3bl. XMMHUYECKUE CBOMCTBA KpaxMasa: THAPOJIN3, KaueCTBEHHAs
peakuus ¢ uoAOM. XHUMHUYECKHME CBOMCTBA MLEJUTFOJIO3BI: TUIPOJIM3, MOIydeHHE 3(UpOB
1euTr0103bl. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCepUMEHTaJIbHbIE METOJbl M3YyYEHUS BELIECTB W HUX IMPEBPALEHUIl: pacTBOPUMOCTh
Pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM, OKUCIIEHHE ITHJIOBOTO CIIUPTA
B aJIbJIETU]] Ha PACKaJIEHHON METHOM IPOBOJIOKE, OKHUCIEHHE STHJIOBOTO CIHUPTa JUXPOMATOM
KaJMsl (BO3MOYKHO MCIOJIb30BaHUE BHIE€OMAaTEPUANIOB), KAYECTBEHHBIE PEAKIIMU Ha alibAETH bl (C
ruapokcuioM auammuHcepeOpa(l) u  runmpokcumom wmenu(ll)), peakuus rimMuepuHa C
runpokcugoM menu(ll), xummuueckue cBONCTBa pacTBOpa YKCYCHOW KHMCIIOTBI, B3aUMOJIEHCTBHE
pacTBopa T0K03bl ¢ THapokcuaoMm meau(ll), B3ammomelicTBie Kpaxmana ¢ MOJIOM, PEIICHHE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl U GpeHounbl», «KapOoHoBbIe KHCIOTHL. CloXKHbIE
3GupH.

A3oTcoaepxkaniye OpraHudecKne CoeINHEeHusl.

AMUHBI — OpraHM4eckHe TpoM3BOAHbIE amMuaka. Kiaccudukanuss amMHHOB:
anupaTUUecKue U apoMaTUYecKHe; epBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas ¢gopMyna, u3oMepusi, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XUMHUYECKOE CBOMCTBA
ann(paTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KUcI0TOM. CoM aJKuIaMMOHUS.



AHWIMH — IpEACTAaBUTENb aMUHOB apoMaTrudeckoro psana. CtpoeHue aHwinHa. Bzanmuoe
BIIUSTHUE TPYII aTOMOB B MolleKyie aHminHa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHWIMHA.
KauectBennsle peakuuyd Ha aHWwiIMH. CrnocoObl MOJMy4YeHHS U TNpPUMEHEHHE aau(aTHUYeCKUX
amuHOB. [loydueHrne aHWIMHA U3 HUTPOOCH30J1a.

AmuHokuciotel. Homenknatypa u uzomepus. OTaelbHbIe IPEICTaBUTENN 0-aMUHOKHUCIIOT:
[JIMLYH, alaHuH. OU3NYEeCKUe CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEepHBIX OPraHUYECKUX COSAMHEHUMN, peaKlys MOJIUKOHECHCAlMH, 00pa30BaHKe MENTUIHON
cBs3u. buonoruyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIU3 TENTUIOB.

benku kak npupoansie noaumepsl. [lepBuunas, BropuyHas U TpeTUYHASI CTPYKTYpa OENKOB.
XUMUYECKUE CBOWCTBA OCIKOB: THAPOIIN3, ACHATYpAIlUs, KAYeCTBCHHBIE PEaKIIMU Ha OCIIKU.

DKCrHepUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB M HMX IMPEBpAILlEHUIl: pacTBOpEHUE
OenKOB B BOJIE, IGHATYpalusl OCTKOB NpPU HAarpeBaHWHM, [[BETHBIC PEAKIMU Ha OCJIKH, PelICHHE
SKCIIEPUMEHTANBHBIX 3a7lad M0 TeMaM «A30TcojepiKalllie OpraHUYecKUe COEIUHEHUS» U
«Pacro3HaBaHue OPraHMYECKUX COCTUHEHUID.

BbicokomosieKky IsipHbIE COeTUHEHHUS].

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPHU3AIUH, CpPeaHss MoyeKynaspHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSUHEHUN — TTOJIMMEPHU3AIIHS U TIOTUKOHICHCAITUS.

[Tonumepubie MaTepuansl. [lnactmaccs (MOMUATUIICH, TOTUIPONHIICH, TOJIMBUHUIXIIOPU,
MOJIMCTUPOJI, TOJTUMETHIMETAKPUIIAT, TTOJTUKAPOOHATHI, MOMUATWICHTepedTanar). Y Tuimsanus u
nepepaboTKa MIacTuKa.

DnacToMephl:  HaTypaldbHBI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIPEHOBBIH, U30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bomnokna: HatypasbHbIE (XJIOTOK, IIEPCTh, MIENTK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH | JIABCaH).

[Tonmumeps! cienuanbHOTO Ha3HauYeHus (Te(I0H, KeBIap, MIEKTPOIPOBOISIINE TOTUMEPHI,
OuopaziaraeMble MOJIUMEPHI).

DKCIepUMEHTAIbHbIE METOAbl M3YUCHHS BEIIECTB M WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3liaMu TPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMAacC, Kay4dyyKoB, pEIICHUE
AKCIIEPUMEHTANIBHBIX 3a/a4 10 TeMe «Pacmo3HaBaHMe m1acTMacc U BOJIOKOHY.

Pacuérnble 3agadu.

Haxoxnenne MosekynsipHOil GOpMyIbl OpraHUYECKOT0 COSTMHEHUSI TI0 MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJAIIMX B €r0 COCTaB, HAXOXKICHHE MOJEKYISApHOW (OpMYIbl OPraHUYECKOTO
COoeTMHEHMS 10 Macce (00BEMY) TPOTYKTOB CTOPAaHUSI, 110 KOJIMYECTBY BEIleCTBA (Macce, 00bEMY)
MPOAYKTOB PEAaKIUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOpMYIIbI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XUMHUYECKHX CBOMCTB HWJIM CIOCOOOB MOTY4YEHUS,
onpeieJIEHUE A0IU BbIX0Ja MPOAYKTa PEAKIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanuzamus MexnpeaMeTHBIX CBA3€M NMpH M3yuyeHUU opraHudeckoi xumuu B 10 kiacce
OCYIIIECTBIISIETCS Y€pe3 HCIOIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSTUH, TaK U
MOHSITUIA, TPUHATHIX B OTJEIBHBIX MPEJAMETAX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0me ecTeCTBEHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBINM (DAaKT, THUMOTE3a, TEOpHs,
3aKOH, aHalIM3, CHUHTE3, KiaccHuduKalus, HaOM0JeHUE, H3MEpEHUE, JKCIEPUMEHT, MOJeb,
MOJICIUPOBAHUE.

Odusnka: Marepus, aTroM, DIEKTPOH, MPOTOH, HEHUTPOH, MOJEKYyJa, JHEePreTUYECKUi
YPOBEHB, BEIIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSHWE BEIIeCcTBa, (PU3MYECKUE BEIUYUHBI,
€IMHULIBI U3MEPEHUs1, CKOPOCTb, SHEPTHs, Macca.

buonorus: knerka, opraHusM, sKocucTteMa, omocdepa, MeTaboIM3M, HACIEICTBEHHOCTb,
aBTOTPOGHBIH M TeTepOTPO(HBI THUN NUTaHUSA, OpokeHHe, (OTOCHHTE3, JbIXaHHWE, OCNKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpadusi: mose3Hple NCKOMaeMbIe, TOTLIHUBO.



TexHoIOTHS: IMUIICBBIC IPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O IMMTAaHUA, MOIOIIUE CPEACTBA,
MaTCpHraJibl U3 UICKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XUMUYecKuil aneMeHT. M3oronsl. CTpoeHHe 3JEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCJA. ODHEPreTMYECKHEe YPOBHU M THOAYPOBHH. ATOMHBIE
opourtanmu. Kiaccudukaruss XMMAUYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTtsl). Pacnpenencuue
JJIEKTPOHOB II0 AaTOMHBIM OpPOUTANIAM. OJEKTPOHHBIE KOH(UIypallM AaTOMOB 3JIEMEHTOB
[IEPBOr0—4€TBEPTOrO0 IEPUOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHMM, 3JIEKTPOHHbBIE
KOH(Urypaluuyu HOHOB. DIEKTPOOTPULATEILHOCTb.

Ilepuonnueckuin 3akoH u llepuoguyeckas cucrema XUMHYeCKuX dieMeHToB [I..
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckod CHUCTEMBI XMMHYECKHX
AJIEMEHTOB C COBPEMEHHOU TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMH IPOCTHIX M CJIOXKHBIX BELIECTB IO IpynnaMm M
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.J1. Menneneesa.

XuMuyeckasi cBsI3b. BUabl XMMUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METaJUINYECKas.
MexaHu3Mbl 00pa30BaHMsI KOBAJICHTHON CBSI3M: OOMEHHBIN U JOHOPHO-aKIETITOPHBIA. DHEPTUs U
JUIMHA cBA3U. [losApHOCTH, HANpaBIEHHOCTh M HACHIIAEMOCTbh KOBAJIEHTHOW CBsA3U. KpaTHble
cBsa3u. BogoponHas cBsi3b. MeXMONEKYISIPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C UX TI€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpEe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBinenne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMIUIEKCHOTO — HMOHA!
KOMILIEKCOOOpa3oBareib, JUIraHAbl. 3HAYeHUWE KOMIUIEKCHBIX coequHeHud. I[lonsatue o
KOOPAWHALIMOHHON XUMUHU.

BemiectBa MOJEKYJISPHOIO M HEMOJIEKYJISPHOIO CTPOEHMS. THIBI KPUCTAIIIMYECKHX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIX cucreMax. Mctuanble pacTBopsl. [IpencraBnenue o KOJIOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIEHTpPAllMd pPACTBOPOB: MaccoBas [J0Js BELIeCTBa B
pacTBOope, MoJIsIpHas ~ KOHLEHTpauus. HacbllleHHBIE M HEHACBILIEHHBIE  PacTBOPBI,
pactBopuMOCTb. KpucTtammoruaparsl.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BeLIeCTB. TpUBHAIbHBIE HA3BaHUS
OTZEIIbHBIX NPEICTAaBUTEIEH HEOPTaHUYECKHUX BELIECTB.

Knaccugukaius XuMU4ecKux peakiyii B HEOPraHMUeCKOW U OpraHu4ecKoil XuMun. 3aKoH
COXPAHEHHsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W INPEBPALEHUS SHEPIUU INPU XUMUYECKHX
peakuusax. Temnosble 3h(HEKTb XUMUUECKUX peakluil. TepMOXUMHUECKUE YpaBHEHUS.

CKopocTh XUMHUYECKOM peakiiu, €€ 3aBUCUMOCTb OT Pa3iMyHbIX (pakTopoB. 'oMoreHHbIE
Y TeTEepOreHHble peakunu. Katanus u karanmu3aTopsl.

OOGpatumbie 1 HEOOpATUMBIE pEeaKITNU. XUMHYECKOe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO
paBHOBecHsl. DakTOphl, BIUAIOLIME HA IOJOKEHWE XMMHUYECKOTO PaBHOBECHS: TEMIIEpATypa,
JTaBJICHUE Y KOHIIEHTPAlMH BEUIECTB, y4acTBYOMMUX B peakiuu. [Ipunuun Jle [llatense.

OnexTponuTtnueckass aucconuanus. CuibHble M cialble  3JeKTposuThl. CTeneHb
nucconmranuu. Cpena BOJHBIX PAaCTBOPOB: KUCJIOTHAsl, HEWTpasbHas, 1IelloyHas. BogopoaHbrit
nokazarenb (PH) pactBopa. I'maponus coneil. Peakium nonnoro ooMeHa.

OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peakunu. CreneHb okuciaeHnd. OKHCIUTENb U
BOCCTaHOBUTENb. IIpomeccsl OKHMCIEHUS M BOCCTAHOBJIECHMs. BakHEHIIMe OKHUCINUTENH U
BOCCTaHOBUTENU. MeTOJ] 37IeKTpOHHOT0 OanaHca. DIeKTPOIN3 pPACTBOPOB U PaCILIaBOB BELIECTB.



OKCepUMEHTAIbHBIE METOJbl M3YyYEHHUs BEIIeCTB M WX MPEBpAIICHU: pa3JIoKeHHE
MEepOKCUIa BOJOPOJAa B NPHUCYTCTBUM KaTalllu3aTopa, MOJEIN KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEeaKuii HOHHOTO OOMEHa, OIpeleleHHe Cpeabl PacTBOPOB C  IMOMOLUIBIO
WHIUKATOPOB, U3yUCHUE BIUSHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIUH U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi Xumus.

[Tonoxenne HemeramioB B Ilepmoanueckoil cucreme xumuyeckux siemeHtos [[.U.
MenneneeBa M OCOOCHHOCTH CTpPOSHHsSI HMX aroMoB. Dusnueckue CBOICTBa HEMETaJIOB.
AmoTponusi HeMETauIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopona. Ilonydyenue, ¢pusnueckue ¥ XMMHUYECKHE CBOMCTBA: PEaKLUMU C METAUIAMU U
HEMeTaJlJIaMH, BOCCTAaHOBUTENbHBIE CBOMCTBA. [ apuibl. TOMIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxaeHue B mpupojie, criocoObl MOMy4eHus, GU3NUYEeCKue M XUMHYECKUE
cBoiictBa. ['ajmoreHoBozoponbl. BaxHeilmue KuciopoicoaepKalue COeIUHEHHUS TaJoreHOB.
JlaGopaTopHbIe ¥ IPOMBIIIIIICHHBIE CIIOCOOBI MTOyYeHHS TaloreHoB. [I[puMeHeHue rajJoreHoB U ux
COCTUHEHUN.

Kucnopon, o30H. JlabopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOA.
Ou3nyecKkue U XMMUYECKUE CBOMCTBA U MPUMEHEHUE KUCIOpoa U 030Ha. OKCHIBI U IEPOKCUIBL.

Cepa. HaxoxmeHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (DU3MUCCKHE W XHUMHYCCKHE
cBoiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCIOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHEe cepbl U e€
COEeIMHEHUI.

Azor. Haxoxaenwe B Tpupoje, CIOCOOBI TMONydeHHs, (u3nyecKkrne W XUMHUYECKHE
cBoiicTBa. AMMHak, HUTpUAbL. OKCHUIbl a30Ta. A30THCTas U a30THAs KUCIOTHI M HMX COJIM.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMeHeHue a3oTa M €ro coeaMHEHHl. A30THBIC
ynoOpeHusl.

®ochop. Haxoxnenwe B mpupojie, CrocoObl MONydeHUs, GU3HUYECKUE U XHUMHYCCKHE
cBoiictBa. @ochuast u pochun. Oxcuast pochopa, pochopnas kucnora u e€ conu. [Ipumenenue
docthopa u ero coenunenuii. PochopHbie yIoOpeHHUS.

VYrnepon, HaxoxIeHHe B Tpupone. AiorpornHble Moaudukanuu. dusnueckue u
XUMHUYECKHE CBOMCTBA IMTPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Oxcun yraepona(ll), okcua
yriepona(lV), yroipHas Kuciora U e€ coiid. AKTHBHPOBAHHBIN yrojib, afacopouus. DyiepeHsl,
rpadeH, yrnepoaHsie HAaHOTpYOkH. [IpruMeHeHne NpocThIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOIOM,
Y €r0 COCIMHEHUN.

Kpemuuii. Haxoxnaenue B mpupoje, crnocoObl MOdydeHHs, (PU3HUeCKUe M XMUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUsSI U €ro
coenuHeHuil. CTEKIO0, ero Moyy4eHne, BUAbI CTEKIIA.

[Tonoxenue meramioB B [leproauueckoii cucteMe XUMUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000J04eK aTOMOB MeTajuioB. O01mue puznyeckue cBONCTBAa METAJLIOB.
[TpumeHneHne MeTaIIOB B ObITY U TexHHUKe. CIIaBbl METAIIIOB.

DIEKTPOXUMUYECKUN Psi/I HANIPSDKEHUH MeTauioB. O01me crocoObl MOTy4YeHHs] METAJIJIOB!
TUAPOMETAJUTYPIHUsl, MUPOMETAIUTYPIHUs, dNeKTpoMeTayprus. [ToHsiTHE O KOPPO3UK METAJUIOB.
CniocoOblI 3aIIUThI OT KOPPO3HH.

OO6mas xapakrepuctuka metamioB |A-rpymmsl [leproanueckoit cHCTEMbl XUMUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusndeckue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIMHEHUI.

O6mas xapakrtepuctuka MetamnoB |IA-rpynnsr [leproguueckoit cucTeMbl XUMHUYECKHX
aIIeMeHTOB. MarHuii u KaubpIuil: moiaydeHue, (u3nuecKue 1 XMMUYECKHUe CBOMCTBA, IPUMEHEHNE
MPOCTHIX BEMIECTB M X coeArnHeHUH. JKECTKOCTH BOABI M CITOCOOKI €€ YCTpaHEHHUSI.

AntoMuHUHR: TIoNydeHue, GU3NYECKue W XUMHUYECKHE CBONCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeAnHEeHU. AMQOTepHBIE CBOWCTBA OKCHUIA W THUIAPOKCHAA ATIOMUHUA,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.



OO0mas xapakTepucTuka MeTauioB moOouyHeix noxarpymnm (b-rpymm) Ilepuommdeckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

Ouznyeckue U XMMHUYECKHUE CBOMCTBA XpoMa U ero coequHeHuil. OKCUIbl U TUIPOKCUIIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u quXpomarbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
[Tonyuenue u npuMeHeHNE XpoMa.

®us3nueckue M XMMHYECKHE CBOMCTBA MapraHila M €ro COeJUWHEHHH. Baxnenmmue
coenuaeHust Mmapranna(ll), mapranma(1V), mapranma(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

Oduznyeckue U XUMUYECKUE CBOMCTBA Kenne3a U ero coequHeHnil. OKCUIbI, TUAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue eje3a U ero CIijIaBoB.

Oduznyeckue U XMMHYECKHE CBOWCTBA Meu U e€ coenuHeHui. [lomyuenue u npumMeHeHue
MeIU U €€ COCITUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUEe U XUMUYECKUE CBOIcTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y TUJIPOKCH/IA LIMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne NuHKa U €ero COeIMHEHU.

DKCcrnepuMEHTAIbHBIE METO/IbI M3yYEHHS BEILIECTB M UX MPEBpaIlleHUI: H3yuyeHne 00pasioB
HEMETAJJIOB, TOpeHHE cephl, (ocdopa, xene3a, MarHus B KHUCIOPOJE, M3yYCHHE KOJUICKIIUU
«MeTannsl U CIUIaBbl», B3aUMOJCHCTBHE MIEIOYHBIX U MIETOYHO3EMEIBHBIX METANIOB C BOAOH
(BO3MOYHO HCITI0JIb30BAHKE BUJEOMATEPHUAIIOB), B3aUMO/ICHICTBUE LIMHKA U XKeJle3a C pacTBOPaMU
KHUCTIOT U IIeJIoUel, KaueCTBEHHbIC PEaKI[Mi Ha HEOPraHWYEeCKUE aHMOHBI, KATHOH BOAOPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJIECTBUE THIPOKCHU/IOB ATFOMUHUS U [IUHKA C PACTBOPAMU KUCJIOT U
HieNoueH, pereHne dKCIepuMeHTaNbHbIX 3a1a4 110 TeMaMm «[ anorens», «Cepa u e€ CoeAMHEHUSI,
«A3ot u dochop u Ux coenuHEHUD», «MeTaUTbl TJIABHBIX MOJATPYIIT», «MeTautbl MOOOYHBIX
MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE O HaydyHBIX
METO/1aX [MO3HAaHUS U METO/I0JI0IMH Hay4YHOT' 0 HccieaoBanns. HayuHble pUHIMIIBI OpraHu3aluu
XUMHYECKOT0 Mpou3BocTBa. [IpoMbllieHHbIe cIOCOOBI MOMyYeHUsI BaKHEHIINX BEIIeCTB (Ha
IpUMepe IPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIIOTHI, MeTaHoja). [IpomblluIeHHbIE CIOCOOBI
MOJTyUYeHUs] METaJJIOB M CIUIABOB. XHWMHYECKOE 3arpsi3HEHUE OKpPYXKAloIIed Cpeapl M ero
nocyencTBusi. Poib XumMuu B 00€crieueHnn SHEPreTUIeCKOor 0€30MacHOCTH.

XuMus W 370pOBbe dYelloBeka. JlekapcTBeHHBbIE cpencTBa. [IpaBuia HCIONB30BaHUA
JICKapPCTBEHHBIX MpernapaToB. POk XUMUM B pa3BUTHHA MEUIIHHEI.

XYMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MTUIIEBbIE 100aBKU. Ponb xumuu B obecriedyeHnn
MUIIEBON O€30MaCHOCTH.

Kocmetnueckue u mapdroMmepHsie cpeactBa. beitoBas xumus. [IpaBuna GezomacHOro
MCIIOJIb30BaHUs IIPENapaToB ObITOBOW XMMHH B TIOBCEHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

XuMHus B celnbCKOM xo3siiicTBe. OpraHnyeckue 1 MUHEpalIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTePHUAIIbl, KPACKH, CTEKII0, KepaMHKa. MatepHualbl s
aneKTpoHUKU. HanoTexHomoruu.

Pacuérnble 3agadu.

Pacuérbl: Macchl BemecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO W3 YYAacTBYIOIIMX B PpEaKIMM BEIIECTB, Macchl (00bEMa, KOJIMYECTBA
BElIECTBa) MPOJYKTOB pPEAKIMH, €CIU OJHO U3 BEIIECTB HMMEEeT NpUMecH, Macchl (00BEMa,
KOJINYECTBA BEIECTBA) MPOAYKTa PEaKIMM, €CIM OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEW pacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIEHTPAIlMU BEIIECTBA B PACTBOpE, JIOJM BBIXOAA MPOIAYKTa PEAKIUH OT TEOPETUYECKU
BO3MO>KHOTO.

MexnpeamMeTHbIE CBSI3H.



Peanuzamust MeXIpEeIMETHBIX CBSI3CH MPU M3yYEeHUU OOIIEH W HEOPTraHWYECKON XMMHUHU B
11 kiacce OCyIIECTBIISETCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHSATHH,
TaK ¥ MOHITUHN, IPUHSTHIX B OTACIBHBIX IPEAMETaX ECTECTBEHHO-HAYYHOTO IIHUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TOHATHUS: SBJICHHUE, HAyYHBIA (aKT, TUIMOTE3a, TEOPHS,
3aKOH, aHaliMW3, CHHTE3, KJIACCU(PHUKAIWs, IEPUOJAUYHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
AKCIIEPUMEHT, MO/IE]b, MOJICTTUPOBAHUE.

Odwusuka: marepus, MUKPOMHUpP, MaKpOMHp, aToM, 3JIEKTPOH, HPOTOH, HEHTPOH, WOH,
W30TOIIBI, PaJMOAKTHBHOCTh, MOJIEKYJIa, YHEPreTHYECKH YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSIHHE BEIECTBA, UICATbHBIN ra3, GU3NYECKUE BEIIMYUHBI, CIIMHUIIBI H3MEPCHHUS,
CKOpOCTB, HEPTHs, Macca.

buonorusi:  kierka, oOpraHu3M, OKOCHCTeMa, Owocdepa, MeTabOIM3M, MaKpo- U
MUKPOIJIEMEHTBI, O€JIKH, JKHUPBI, YIJICBOJbI, HYKJICHHOBBIE KHUCIOTBHI, ()EPMEHTHI, TOPMOHBI,
KPYrOBOPOT BEIIECTB M MMOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHoNOTHSI: XUMHAYECKAsh MPOMBIILICHHOCTh, METAJLUTypPTHUsl, CTPOUTEILHBIC MaTEpUAIbI,
CCJIbCKOXO3SHUCTBEHHOE TIPOM3BOJICTBO, THIIEBAas IPOMBIINIICHHOCTh, (apMaleBTHIeCKas
HPOMBIIIJICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX npernapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPHAIIOB, dJICKTPOHHAS IPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTrBercTBHM C CUCTCMHO-ACATCIIBHOCTHBIM 1OAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pE3yIbTaTOB OCBOEHHUS NPpeIMeTa « X UMM Ha YPOBHE CPEIHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYaIOUIMMHCA  POCCHHCKOM  Ipa)IaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTH  OOYYarolIuXcs
PYKOBOJICTBOBAThCSl IPUHATHIMU B OOLIECTBE NpPaBWIAMU U HOPMAaMM IIOBEICHHUS; HaIUUHE
IMpaBOCO3HAHUA, JKOJIOTHUECKOM KYJbTYPHI; CHOCO6HOCTB CTaBUTHh LCJIU U CTPOUTH KU3HCHHBIC
IUIaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaxaroT cHOopMUPOBAHHOCTH
OIBITA IM03HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTH 00YUYaIOIIMXCs B MPOLIECCE peaTn3aliu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATENbHOCTH, B TOM YHUCJIE B YACTU:

1) rpa:kIaHCKOro BOCHUTAHMSA:

0CO3HaHMsI O0YYAIOLIMMHKCS CBOMX KOHCTHUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIIOPSIKY;

IPEICTAaBICHNUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATENBHOCTH MIPHU CO3JIaHUM y4eOHBIX IIPOEKTOB,
PCIICHHUN y‘IC6HI>IX M ITO3HABATCJIbHBIX 3a7a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS], IOTUKY U apTyMEHTBI IPYTUX
IIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOU NEesTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

OEHHOCTHOI'O OTHOLICHHA K HCTOPUYCCKOMY M HAYYHOMY HACICAUIO OTEYECTBEHHOM
XUMHUU;

YBAXXCHUA K IMPOLECCY TBOPUCCTBA B obiacTu TCOPHU U MNPAKTHYCCKOTO MPUITIOKCHUA
XUMHH, OCO3HaHMSI TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTEIbHBIX HAOIIOEHHH,
KPOMOTJIMBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TpyJda y‘IéHBIX N MTIPAKTUKOB;

UHTEpeca M TI03HABaTEIbHBIX MOTHMBOB B TMIOJyYEHHMM M TOCIEIYIOLIEM aHajIu3e
MH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O IMMOBEACHM,

CHOCOOHOCTH OIIEHUBATh CUTYAIIUH, CBA3aHHBIE C XMMUYECKUMH SIBICHUSMH, U IPUHUMATh
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACH HA MOPAJIbHO-HPABCTBECHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLIEHUBAaTh CBOE TOBEJCHHWE M IOCTYNKHM CBOMX TOBAapHILEH ¢ MO3MIMH
HPABCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCHC}ICTBI/Iﬁ IMOCTYIIKOB,

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3/J0pOBOrO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3/I0POBBIO;

coOoIeHnsT MpaBmI 0€30MacHOTO OOpaIieHusl C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
KHU3HH, B TPYJIOBOH JI€ATEILHOCTH;

IMOHUMAaHHA [EHHOCTU IIPAaBUJI HWHAUBHUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e30macHoro
MOBEJICHUS B CUTYalUsX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HAHHUS TOCJIEACTBUI M HENPUSATHS BPEIHBbIX MPHUBBIYEK (YMOTPEOJICHUS aIKOTOJIA,
HapKOTHKOB, KypEHHS);



5) Tpya1oBOro BocnuTaHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKONW JIESTEIBHOCTH,
0OLIECTBEHHO MOJIE3HOI, TBOPUECKOM U IPYrUX BUAAX JACSTEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIBHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTHYECKOMY M3YYECHHIO MpO(pEeccCHil pa3InyHOTO poJa, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUII 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASAM TpyJa U pe3yJibTaTaM TPYI0BOH ACSITEIbHOCTH;

FOTOBHOCTHU K OCO3HaHHOMY BBIOOPY HHIUBUIYaTbHOU TpaeKTOPUU 00pa3oBaHusi, Oynylien
npodeccuu 1 peanu3anuid COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YIETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11e7ecO00pa3HOro OTHOILIEHUS K MPHUPOE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAHHUA TJI00AILHOTO XapaKkTepa SKOJIOTHYECKUX MpoOieM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJTHOM U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIB30BAHUS JOCTHKEHUN XUMUH JUIS PELICHUSI BOIIPOCOB
paloOHAIBHOTO PUPOIOTIOIH30BAHNS;

AKTUBHOTO HEMPHUATHS NEHCTBHUI, MPUHOCSIIMX BpEl OKpYXalollel MpUpOIHOI cpele,
YMEHUS MPOTHO3UPOBATh HEOJATONMPUSTHBIE SKOJOTUYECKUE MOCIEACTBUS MPEITPUHUMAESMBIX
NENCTBUI U IPeIOTBpAILATh UX;

HaJU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYPhI, OIBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATEIIFHON, KOMMYHUKATUBHOHN M COLMATIBHON MTPAKTHKE, CIIOCOOHOCTH M YMEHUS aKTHBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
00LIECTBEHHON IIPAKTHUKH;

MOHMMAaHUSA CHEIU(PUKA XUMUU KaKk HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
PALMOHATILHOTO HAyYHOTO MBIIUIEHHUS, CO3/IaHUH LI€JIOCTHOTO MPEICTaBICHHS 00 OKpYKaroleM
MHUpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU WU
petieHuu mpo0IeM COXpaHeHHsT TPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON IMBUIM3ALUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHMM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, B PEIICHUH TI00ANBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
OSHEPreTUYECKOW, TMHUIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
o0ecreYeHny yCIOBH yCIEUTHOTO TPyAa U SKOJIOTHYEeCKH KOM(POPTHOM KU3HU KaKOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIIOJIb30BATh MOJYyYaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBICHUN OKPYKAIOIIEro MHpa M MPOUCXOASIIMX B HEM U3MEHEHUH,
yYMEHHUS JienaTh 000OCHOBAHHBIE 3aKJIFOUCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINUXCS JaHHBIX
C LEJbIO MOJIYYEHUS! JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIBHO MCTOIB30BaTh XMMHYECKUE 3HAHUS JUIsl PEIICHUS TpoOieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATENbCKON JesITEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHMIO W CaMOOOPa30BaHHIO, K
AKTHBHOMY TIOJYYCHHWIO HOBBIX 3HAaHMM TI0 XHUMHH B COOTBETCTBUU C >KH3HEHHBIMU
MOTPEOHOCTAMU;

HHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cepax mpodeccnoHanbHOM AesITENbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS NPOTPAMMBI MO0 XMMHU Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMbIC JUIS (OPMHUPOBAaHUS MHPOBO33PEHUS] OOYYAIOIIUXCS MEXIUCIUTLTHHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SIBICHUE, MPOIecC, CHCTEMa, HAyYHBIH (aKkT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTHe);

YHHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryiasaTHBHBIE), oOecneunBaronyie (HOpMUPOBaHHE (QYHKIMOHAIBHON T'PaMOTHOCTH U
COLMAIbHOM KOMIIETEHIIMH 00y4Yaromuxcs;

CIOCOOHOCTh ~ OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIC — MEXIHMCIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLMAIbHOM MIPAKTHKE.

MeranpeaMeTHbIe PEe3yNbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YUCOHBIMU
MI03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOTHYecKHe NeiCTBUSA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LEeNn JEATEeIbHOCTH, 3aJlaBas NapaMeTpbl U KPUTEPUM HUX JOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C TOCTABICHHBIMH IIEJISIMHU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMN NPHUEMBI JIOTUYECKOIO MBILUICHUS: BBIICIATh
XapakTepHbIE TMPU3HAKKM TIOHATHH M yCTaHABIMBAaTh WX B3aMMOCBS3b, HCIIOIb30BAThH
COOTBETCTBYIOIIME MOHSITHS JIJIsl OOBSICHEHUS OT/ICIbHBIX (DAKTOB U SABIICHUM;

BBHIOMPATh OCHOBAHUS U KPUTEPUU IS KITACCU(UKAIIMK BEIIECTB M XUMHUYECKUX PEAKIIHA;

YCTaHaBIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3H MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKHUE PACCYKIECHUS (MHIYKTUBHBIC, IETYKTUBHBIE, 10 AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJTIOUCHUS,

MPUMEHSTh B MPOIECCE MO3HAHUS HCIONb3yeMble B XMMHUH CHMBOJIMYECKUE (3HAKOBBIC)
MOJIeJIH, TTPe00Pa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHUECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XuMudeckass (GopMyna, YypaBHEHHE XHUMHUYECKOM peakiuu — TpU PEIIeHuHd Y4eOHBIX
MO3HABATEJIbHBIX U IPAKTUUYECKUX 3a7a4, TPUMEHSITh HA3BaHHBIC MOJICTIbHBIE MTPEACTABICHUS JIJIsI
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4a€MbIX BEUIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUS:

BIIQJIETh OCHOBAMH METOJI0OB HAYUYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIL;

dbopMyIupoBaTh IENM M 3aJa4d  HUCCJICIOBAHMS, WCIOJIb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENNbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ju1s1 GOPMHUPOBAHUSI TUTIOTE3HI TI0 MPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXICHUH;

BIIQJIETh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEACHUS YUYEHHYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHMsI HAOJIOIAaTh 32 XOJOM IPOIECca, CAMOCTOSTEIIBHO
MPOTHO3UPOBATh €ro pe3ylnbTaT, (OpMyIUpOBaTh OOOOIIEHUS H BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIICOBAHHUSA, COCTABIATh 0OOCHOBAHHBIA OTUET O TPOJICITAaHHON
pabore;

npuoOpeTaTh OMBIT YYEHUYECKON MCCICOBATEILCKOH M TPOCKTHON JeATeTbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOHCKY METOAOB pEeIIeHUs
MPaKTUYECKUX 3a/1a4, TIPUMEHEHHUIO PA3INIHBIX METOJIOB ITO3HAHMS.

3) padora ¢ nnpopmanmeii:



OPHEHTHPOBAaTbCS B PA3NWYHBIX HCTOYHHMKAX HWH(popManuu (Hay4HO-TIOMYJISpHAS
JUTEepaTypa XHMHUYECKOTO COAEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl HTepHera),
aHAJIM3UPOBATH HH(POPMAIHIO PA3INYHBIX BUJIOB U ()OPM NPEICTABICHUS, KPHTUYECKU OLICHUBATD
e€ T0OCTOBEPHOCTH U HEMPOTUBOPEUUBOCTb;

(GopMyIHpOBaTH 3ampoChl M NPUMEHATH Pa3IMuHBIE METOABI IPHU TOHCKE U OTOOpe
uHpopManru, HeoOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3a7a4u ONpeeEHHOTO THIIa;

NpUOOPETaTh OMBIT MCIOIb30BaHUS MH()OPMAIMOHHO-KOMMYHUKATHBHBIX TE€XHOJOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIFHO BBIOMPATh ONTHUMAIBbHYIO (hOpMYy HIpencTaBiIeHuss HHGopManuu (CXeMsl,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIIONIb30BAaTh HAYYHBIM S3bIK B KAuyecTBE CpEICTBa NpH paboTe ¢ XHUMHUYECKOil
uHpoOpMaluell: MPUMEHSATh MEXKIpeIMeTHbIe ((U3UYEeCKHe M MaTeMaTHYecKue) 3HAKU H
CHMBOJIBI, POpMYJIBI, a00pEBUATYpBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKHUEC CPEACTBA HATIAAHOCTH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBLIC y‘-leﬁl—[l)le aelcTBUA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXTaeMOH TEMBI B XOJC TUAIOTA U/UITH TUCKYCCHH,
BBICKA3bIBaTh UieU, GOPMYIHUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIATh C MPE3EHTAUUEH pe3yibTaTOB I03HABATEIbHOM JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEPCTHUKAMH IPH BBIIOJHEHUH XMMHUYECKOI'O
OKCIIEPUMEHTA, TMPAKTUYECKON pabOThl IO HCCICAOBAHUIO CBOMCTB H3y4YaeMbIX BEIIECTB,
peanu3aluy y4yeOHOro MpoekTa, u (opMyaupoBaTh BBIBOJBI MO pe3yibTaTaM MPOBEIEHHBIX
UCCJIEJOBAaHUM MMyTEM COTJIAaCOBAHUS ITO3ULIUHN B X0O/€ 00CYXK/I€HUs U OOMEHAa MHEHUSIMH.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIE 1eHCTBUA:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTB,
onpenenss €€ eI U 33aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/ularaéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX pEIIeHUs C y4ETOM MOJy4YEHUs] HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JIEATEIHLHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIE pe3ynbTaThl OCBOSHUS MPOTPAMMBI MO XUMUU Ha YryONEHHOM YpPOBHE Ha
YPOBHE CpeHEero OoOIIero oOpa3oBaHUs BKIIOUAIOT crenupuyYecKue s y4eOHOTro mpeaMera
«XuUMHs» HaydHbIE 3HAHUS, YMEHHS U CIHOCOOBI JIEHCTBUU MO OCBOEHUIO, MHTEPIPETAINH U
HpeO6p330BaHI/IIO 3HaHI/II>'I, BUBI JACATCIBHOCTH IO MOJTYUYCHUIO HOBOI'O 3HAHHA W IMPUMCHCHUIO
3HAaHWA B Pa3jMUYHBIX YYE€OHBIX CUTYallUSX, & TaKKe B PEANbHBIX >KU3HEHHBIX CHUTYAIIMSX,
CBSI3aHHBIX C XUMHe. B ImporpamMme 1Mo XuMnu NpeIMETHBIC PE3YJIBTAThI TPEACTABJICHEI 11O rOAaM
U3YYCHHUS.

10 KUIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)karoT:



c(OPMHPOBAHHOCTB MPEICTABICHUI: 0 MECTE U 3HAUEHUH OPraHNYECKON XMMUHU B CUCTEME
€CTECTBEHHBIX HayK U €€ poJid B 00ECIIEUeHNH YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA B PEIICHUU
po0JIeM 3KOJIOTMYEeCKOM, 3HEPreTUYeCKol U NUIEBONH 0e30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
CO3/IaHMHM HOBBIX MaTE€pHajoOB, HOBBIX HCTOYHHMKOB JHEPruH, B O0OECIECUCHHH PAlMOHAIHLHOTO
IPUPOONOIB30BAHUSA, B JOPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTyphl YEJIOBEKa, a TAKKE
HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310pPOBBIO U IPHPOTHON CPEE;

BJIAJICHUE CUCTEMOM XUMHMUYECKUMX 3HAaHUH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
HOHSITHSL — XMMHYECKUI JIEMEHT, aTOM, SIPO U JIEKTPOHHAs 000JI0YKa aToMma, S-, P-, d-aTOMHbIC
opOUTaNM, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIu3alus aTOMHbBIX OpOUTalei,
MOH, MOJIEKYJa, BAJEHTHOCTb, JIEKTPOOTPULATENBHOCTb, CTENEHb OKHUCIEHUS, XMUMHUECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeJeT, PYHKIMOHAIbHAS IPYIINA,
pamukan, CTPYKTYpHbIE (GOpMynbl (pa3BEPHYTHIE, COKpALIEHHBIC, CKEJETHBIE), H30MEpHS
CTPYKTYpPHasi M IPOCTPAHCTBEHHAs (FreOMEeTpUYecKas, ONTHYECKas), U30Mepbl, TOMOJIOTNYECKUNA
psil, TOMOJIOTH, YIJIEBOJAOPOJIbI, KUCIOPOA- M a30TCOAEpXkAllUe OPraHU4YEeCKHE COCAUHEHMS,
MOHOMEp, MOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPHH, 3aKOHBI
(nepuonuyeckuii 3akoH Jl. 1. MenzeneeBa, Teopusi CTpOEHMsI OpraHudeckux Bemiects A. M.
BytnepoBa, 3aKk0H COXpaHEHHs] MacChl BELIECTB, 3aKOH COXPAaHEHMsI U IIPEBPAILEHUs SHEPTUU IIPU
XUMHUUYECKHX PEaKlUsX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XMMHUH, MUPOBO33PEHUECKUE
3HAHUS, JIe)KAlIMe B OCHOBE MOHUMAaHMS NMPUUYMHHOCTH M CUCTEMHOCTH XMMHYECKHX SBICHMIA;
IPEJICTAaBICHUS] O MEXaHU3MaxX XMMHMUYECKUX DPEaKIUM, TEPMOJMHAMUYECKMX U KUHETHUYECKHUX
3aKOHOMEPHOCTSAX MX MPOTEKaHUs, O B3aUMHOM BJIMSHUU aTOMOB U I'PYIIIl aTOMOB B MOJIEKYJIax
(MHIYKTUBHBIA U Me30MepHBIi 3 dekTsl, opuentants | u |l poxa); hakromornvyeckne cBeaeHus
O CBOWCTBax, COCTaBe, MOJIyYeHUH U O€30I1aCHOM HCIIOJIb30BAaHMM BaKHEUIIMX OPraHMYECKHX
BEUIECTB B OBITY M IPAKTUUYECKOM MAESITEIBHOCTH 4YEJIOBEKa, OOIIMX HAyYHBIX HPUHIIMIIAX
XMMHUYECKOI'0 IIPOU3BOJICTBA (Ha MPUMEpE IPOU3BOJICTBA METaHOIIA, IIepepaboTKu HePTH);

c(OpMUPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTepHbIE MPU3HAKY NOHATUN, yCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHIATUS IPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHIA:

HCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JUISl COCTABIICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEIIECTB;

COCTaBJISITh YPaBHEHMSI XUMUYECKHUX PEAKIMH U paCKPbIBATh UX CYIHOCTh: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil MOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOT0 OanaHca 3TUX peaKIHid,
peakuuii HOHHOTO OOMeHa MyTEM COCTABJICHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHMIA;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpraHMYeCKUX BELIECTB S WJUIIOCTPALUU  HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh MPUHAAJIE)KHOCTh U3YUEHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpPEAEIEHHOMY KJIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoit HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HAa3BaHUS
JUTSL OT/IETIbHBIX MPEACTaBUTENCH OPraHuYeCKUX BEIIeCTB (ITHIIEH, alleTUJIEH, TOJYOJ, TNINLEPHH,
ATUJICHIJIMKOIb, (eHOJ, (hOpMaNIbIETH A, alleTalbJIeT U], alleTOH, MypaBbUHAas KUCI0Ta, YKCYCHas
KHCJIOTa, CT€apUHOBAs, OJIEMHOBAas, MAJbMUTHHOBAs KHUCJIOTHI, TJIMLMH, allaHWH, MallbTo3a,
bpyKTO3a, aHUIIMH, AUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOJ U IpYTHE);

c(OpMUPOBAHHOCTh YMEHHS ONPEAENATh BHUJ XUMHUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemecTB A. M. bytiepoBa a1 00bsCHEHHS 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (QU3HUECKUEe U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTaBUTENEH pa3InYHbIX KIACCOB OPIraHUYECKUX BEILIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJKaJHECHOB, AJKHMHOB, apOMAaTHYECKUX YIJIEBOJIOPOIOB,



CIIUPTOB, ANbJETHIOB, KETOHOB, KApOOHOBBIX KHCIIOT, MPOCTHIX U CJIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOCTUHEHUN U aMUHOB, aMUHOKHUCIIOT, OETTKOB, YTIIEBOAOB (MOHO-, IU- U MOJIHCAXAPHUIIOB),
WUTIOCTPUPOBATh TCHETUYECKYIO0 CBA3b MEXKAY HHUMHU YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIINA C UCTIONB30BAaHUEM CTPYKTYPHBIX GOPMYI;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPkAAThb Ha KOHKPETHBIX MpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTH WU THIIA
KOBaJICHTHOM CBSI3U (0- U T-CBSA3M), B3AMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HCTOYHHKH YIJIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI €ro mepepadOTKU W TMPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB EPepadOTKH;

c(OpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUN O ECTECTBEHHO-HAYYHBIX METOJaxX
NO3HAHUS — HaOJIOJEHUHN, W3MEPEHHH, MOJCIMPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c()OPMUPOBAHHOCTh ~ YMEHHSI TPUMEHSATH OCHOBHBIC  OMNEPAMA  MBICIUTEIHLHOU
NESATENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOILICHHE, CHUCTEMAaTH3alUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3CH — JIJIsl M3YUCHUSI CBOMCTB BEIIECTB M XUMUYICCKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMHU U
NpPEICTAaBICHUSAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB il Oojiee OCO3HAHHOTO
MOHMMAHUS CYITHOCTH MaTepUaibHOIO €AMHCTBA MHUpPA, UCIOJIH30BaTh CHCTEMHBIC 3HAHHS IO
OpPTaHWYECKON XUMUU IJis1 OOBSCHEHUS ¥ MPOTHO3UPOBAHUS SBICHUM, UMEIONTNX €CTECTBECHHO-
HAYYHYIO IPUPOY;

c()OPMUPOBAHHOCTh YMCHHI: TPOBOAMTH PACYEThl IO XHUMHUYSCKAM QopMmylIaM U
YPaBHEHUSAM XHMUYECKUX PEAKIHH C UCHOJIb30BaHUEM (DU3MUECKHX BEIWYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XApPaKTEPU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
pacuéThl IO HAXOXKJICHUI0O XMMUYECKOW (HhOpMYIbI BEIIECTBA 1O M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHYECKHX 2JIEMEHTOB, TPOAYKTaM CrOPaHUs, ITIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3UIIUN
IKOJIOTHYECKOW O€30IMacHOCTH TIOCIEACTBUSL OBITOBOH W TPOU3BOJICTBEHHOH HEATEIBHOCTH
YeNOBEeKa, CBSI3aHHOW C MepepaOdOTKON BEIIeCTB, HCIOJIb30BAaTh IMOJYYEHHbIE 3HAHUSA IS
MIPUHSITHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XMMHUCH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCTIEPUMEHT (TIOJTydYe€HHE U N3YUYEeHUE CBOMCTB OPTraHMYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKIINN
YIIIEBOIOPOAOB PA3NIMYHBIX KJIACCOB U KUCIOPOACOAEPIKAIINX OPTAaHUYECKUX BEIIECTB, PEIICHUE
AKCTIEPUMEHTATBHBIX 32/1a4 110 PACIIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOIIOICHIEM ITPABHIT
0e30macHOro oOpalleHus C BellecTBaMH U JTabOpaTopHBIM 000pyAOBaHHEM, (OPMYIHPOBATH
[eNb  WCCICNOBAHUsS, TPEACTABISATE B PAa3UYHONM (QopMe pe3ynbTaThl OIKCIIEPUMEHTA,
AHAIM3UPOBATH U OIICHUBATH UX IOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coONroAaTh MpaBWiIa IKOJOTUYECKH IIeIeCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOU
NEeSITeTPHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbs, OKPY)KAIOMIEH NPUPOIAHON Cpensl U
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

0CO3HABaTh OMACHOCTh TOKCHYECKOTO JICHCTBHSI Ha XKMBBIE OPTaHU3MBI ONPEICIEHHBIX
OpPTaHMYECKUX BEIIECTB, TOHUMas cMbIch moka3atens [1/1K;

aHATM3UPOBATh  IEJIECOOO0Pa3HOCTh  MPHUMEHEHHS  OPraHWYEeCKHX  BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHUSI PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IEJCHANPABICHHBIA TMOUCK XUMHUYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4dHasl JUTepaTypa, CpelacTBa
MaccoBoil uWH(popMaruu, WHTEpHET W Jpyrue), KPUTHUYCCKH aHATH3HUPOBATH XUMHUYECCKYIO
uH(popMaIIrio, repepadaTriBaTh €€ U UCMOJIB30BaTh B COOTBETCTBUU C MOCTABIEHHOW y4eOHOI
3aga4en.

11 KJIIACC



[IpenmMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O011as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOpPMUPOBAHHOCTH MPEJCTABICHUN: O MaTEPHAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUM MPUPOJIBI, O MECTE U 3HAUYEHUU XUMHH B CHCTEME €CTECTBEHHBIX HAyK
u e€ poiau B 00EClEYeHUH YCTOWYMBOIO PA3BUTHS, B PEIICHUH MPOOIEM 3KOJIOTHYECKOMH,
SHEPreTUYeCKOM W TMUIIEeBOM Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JAHMM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECICUECHHWU  PAMOHAIBHOTO
MPUPOIONOIL30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYypbl UeJIOBEKa, a TAKKe
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOTHOMN CPE/Ie;

BJIQJICHUE CHUCTEMOM XHUMHYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJIATAOIINE
MOHATHUS — XUMUYECKUI 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIBL, JJIEKTPOHHAsE 000JI0YKa aToma, S-
, p-, d-aroMHBIe OpOWMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMa, THOPHIM3ALUs
aTOMHBIX oOpOuWTasel, HMOH, MOJEKYyJla, BaJCHTHOCTb, JJIEKTPOOTPHIATEIHLHOCTh, CTEIEHb
OKHUCJICHUS, XHUMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETaJIM4YecKas, BOJOpOJIHAs),
KpUCTAJIJIMYECKAsl PELIETKA, XUMUYECKas peaklus, pacTBOp, IEKTPOIMUTHI, HEIIEKTPOJIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMALMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON peaKIiu, CKOPOCTh XMMUYECKON
peakiuu, XUMHUYECKOE paBHOBECHE, TEOPHUHM U 3aKOHBI (T€OpUsl DIIEKTPOIUTHYECKON
quccouranuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXPAaHEHUsS MacChl BELIECTB,
3aKOH COXPAHEHMS W IMPEBpAIICHUS HEPruy IPU XUMUYECKHX PEAKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XMMHUH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIUEe B OCHOBE NMOHUMAHUS MPUYMHHOCTHU U CHUCTEMHOCTHU
XUMHUUYECKHX SIBJICHUI; COBPEMEHHBIE PECTABIICHUS O CTPOCHUHU BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM U HaJAMOJIEKYJISIPHOM YPOBHSX; MPEICTABICHUS O MEXAHM3Max XUMHUYECKHX
peakiui, TEePMOJUHAMUYECKHUX M KHHETUYECKHX 3aKOHOMEPHOCTAX WX MPOTEKaHUs, O
XUMHYECKOM PaBHOBECHH, PACTBOpAX M JUCHEPCHBIX cucTeMaX; (haKTOIIOTHMYECKUE CBEACHHS O
CBOWCTBaX, COCTaBE, MOJIyYCHHH U 0€30MacHOM HCIOJIB30BAHUN BAKHEHITNX HEOPTaHUYECKHX
BEIIECTB B OBITY M MPAKTUYECKOW MAESITENbHOCTH YEIOBEKa, OOIIMX HAYYHBIX MPUHIUIAX
XUMHYECKOI'0 ITPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUIA: BBISABIIATH XapaKTepHbIE MPU3HAKN OHATUN, YCTaHABIUBATh
WX B3aUMOCBS3b, UCIOJIH30BATh COOTBETCTBYIOIIME TMOHSTHUS MPU OMMCAHUH HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIB30BaTh XMMHMUYECKYI0 CHUMBOJHMKY JUIsI COCTaBJICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CHUCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEENSTh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKIX
AJIEMEHTOB B COCIMHEHHSX, BHUJl XHUMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUT KPUCTANIMYECKON PEMIETKH KOHKPETHOTO BEIECTBA;

c(OpMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKON pEmEéTKH, OOMEHHBI M JOHOPHO-aKIIETITOPHBIHA
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAacCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBY, XMMHMUYECKHUE PEaKIMU IO PA3JIUYHBIM NPHU3HAKaM (YUCIY U COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY J3((eKTy peakiuu, H3MEHEHHIO CTENeHEeW OKHCIEHHs 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa M JIpYrHe); CaMOCTOSITENbHO BbIOMpATh OCHOBaHUS U
KPUTEPUU IJIs1 KIaCCU(PUKALUN U3YU4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHsI PaCKphIBaThb CMBICT Tiepuoauueckoro 3akona J[. .
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepPH30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XUMHUYECKHX JJIEMEHTOB IepBoro—uerBéproro mnepuonos Ilepumonnueckoit cucremsr JI.U.
MenieneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUYECKHE YPOBHHUY, «IHEPre€TUUYECKUE MOJTYPOBHU,



«S-, p-, d-aTOMHBIE OPOUTAIIHY, KOCHOBHOE M BO30YXIEHHOE YIHEPIrETUICCKUE COCTOSHHS aTOMa,;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUYECKHUX JIEMEHTOB U MX COSAMHEHHI TI0
nepuoaam u rpymnnam Ilepuoguueckoit cucremsl . . MenneneeBa, BaleHTHbIE BO3MOKHOCTHU
ATOMOB DJIEMEHTOB Ha OCHOBE CTPOCHUS MX AJICKTPOHHBIX 000JI0YECK;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OIUCHIBATH) OOIIME XUMHUUECKHE CBOMNCTBA
BEILECTB PA3JIMYHBIX KIACCOB, MOJTBEPKAATh CYIIECTBOBAHME T€HETUYECKOM CBSA3U MEXKIY
HEOPraHMYECKMMHU BEIIECTBAMU C TIOMOIIBIO YPAaBHEHHH COOTBETCTBYIOIIMX XHUMHYECKHX
peaKuuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABJICHHS JJICKTPOHHOTO OanaHca 3TUX PEaKIUil; peakiuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPaUIEHHBIX HOHHBIX YpaBHEHHI; peakuuit
TUAPOIIN3a; PEaKIUil KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJICKCOB IIMHKA U
ATIOMHUHHS);

Cc(OPMUPOBAHHOCTh yMEHHS OOBSICHITh 3aKOHOMEPHOCTU TMPOTEKAHUS XUMHUYECKUX
peakiuii ¢ y4y€TOM HX OHHEPreTHUECKUX XapaKTEepPUCTHUK, XapaKTep H3MEHEHUS CKOpPOCTU
XUMHUYECKON PEaKIMu B 3aBUCHMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TAKKE XapaKTep CMEIICHUS
XUMHYECKOT0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aericTBui (mpuniun Jle [latensbe);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUYECKUE PEAKIIUHU, JICKAIME B OCHOBE
MPOMBINIJICHHOTO TIOMYyYEHHUS] CEepHOW KHUCJIOTBhI, aMMHakKa, OOIIUMe HaydHble MPUHIIUIIBI
XUMUYECKUX TPOU3BOJCTB; 1EIECOO0Pa3HOCTh TPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHHUS PUCK-TIOJIb3a;

c(hOopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUIN
MPUPOJIbI — HAOIOICHNE, U3MEPEHUE, MOACTUPOBAHNE, SKCIIEPUMEHT (PeaTbHbIi U MBICIICHHBIH ),
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, yMEHHUS TMPUMEHSITh OJTH 3HAHUA TpU
SKCIIEPUMEHTAIFHOM HCCIICJJOBAHUM BEIIECTB U ISl OOBACHEHUS XUMHUYECKHX SBJICHMUIA,
MMEIOIINX MECTO B IPUPOJIE, MPAKTHUECKOM JIEATEIbHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HH;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEICTAaBICHUSIMA JPYTHX E€CTECTBCHHO-HAYYHBIX IPEJAMETOB JIsi 00jiee  OCO3HAHHOTO
MOHUMAaHUS MaTepUaIbHOIO €IMHCTBA MUDPA;

c(hOopMUPOBAHHOCTh YMEHHSI TIPOBOJUTE PACUETHI: C UCIIOIH30BAHUEM TOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» M «MOJISIpHAsi KOHIIEHTPAIIMs»; MacChl BEIIECTBA UM 00bEMa rasa mo
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIUU
BEIIIECTB; TEIUIOBOTO d(h(pekTa peakuu; 3HaUeHUs BOJOPOJTHOTO MOKA3aTelNsi pACTBOPOB KHCIOT U
HieJiouell ¢ M3BECTHOM CTEeNeHbI JuccolManuu; macchl (00bEMa, KOJIMYECTBAa BEIIECTBA)
MPOJIYKTa PEaKlMM, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PAcCTBOpPA C ONPENEIEHHON
MaccOBOH /10J1e pacCTBOPEHHOIO BEIIECTBA UM JAHO B U30BITKE (MMEET MPUMECH ); JOJU BBIXOJIa
MPOJYKTa PeaKkuu; OOBEMHBIX OTHOILIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CAMOCTOSATENIBHO IJIAHUPOBATh W MPOBOJAUTH XUMHUYECKHUI
HKCIIEPUMEHT (TIPOBE/IEHUE PEaKIuii HOHHOTO OOMEHa, MOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPTraHWYECKHUX BEIIECTB, OMPEIEIEHNE CPEIbl PAaCTBOPOB BEIIECTB C MOMOIIBIO HHAUKATOPOB,
W3YYEeHHE BIUSHUS pPa3IMYHBIX (AaKTOPOB Ha CKOPOCTh XUMHYECKOW pEakIuH, pelIeHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaMm «Metamib» U «HemeTamasl») ¢ coOmoaeHneM MpaBUil
Oe30macHOTrO OOpaIieHus C BellecTBaMH U JabopaTOpHBIM 000pyAOBaHUEM, (HOPMYITHPOBATH
1eJdb WCCICNOBAaHMs, TPEACTABISATh B pa3IMdHON (opMe pe3yabTaThl JKCIEPUMEHTA,
aHAJIM3UPOBATH U OLIEHUBAThH UX JOCTOBEPHOCT;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
1ab0paTOpHBIM 000PYAOBaHUEM, OOPAIIICHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU TIO
BBITIOJTHEHHIO J1Ja00OPaTOPHBIX XUMHUUECKHUX OIBITOB, YKOJOTHYECKH 11ETIECO00PA3HOTO MOBEICHHUS
B OBITYy W TPYIOBOW MACSITENLHOCTH B IIENIAX COXPAHEHUS CBOErO 370POBBS, OKPYXKAIOIIEH
MPUPOTHON Cpeabl W JOCTHXKCHHS €€ YCTOWYMBOTO PAa3BUTHs, OCO3HAaBAaTh OIACHOCTH



TOKCHYECKOTO JECWCTBUS HA KMBBIC OPraHU3Mbl OIPEICIEHHBIX HEOPraHMYECKHX BEILECTB,
noHumasi cMbica nokazarens [1JIK;

c(OPMHUPOBAHHOCTh YMEHMI: OCYLIECTBIATH L€JICHANPAaBIECHHbIH IMOMCK XMMHUYECKOH
uHpOpPMALUK B PA3IMYHBIX MUCTOYHUKAX (HayyHas W ydyeOHO-HAaydHas JUTEparypa, CpeicTBa
MaccoBo HH(popmanuu, MHTepHeT M Apyrue), KpUTUYECKH aHAJIU3UPOBATh XHMUYECKYIO
uHpopMaluio, nepepadarpiBaTh €€ U UCHOJIb30BaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a7a4en.
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

3.3 VYriaeBosl

bubnunoreka LIOK

9 https://m.edso0.ru/d69df650
Hroro no pazaeny 41
Pa3nen 4. A3oTcoep:kaiue OpraHu4ecKue coeJHHeHHs
4.1 Awmunbsl. AMUHOKHACIOTEL. benku 12 Bubmorexa HOK
' ) ' https://m.edso0.ru/d69df650
Utoro no pazneny 12
Pasjaen 5. BeicOKOMOJIEKY I pHbIE COCIUHEHUS
51 BricokoMonekynsipHble COeTUHEHUS 6 Bubmzorexa HOK
' https://m.edsoo.ru/d69df650
Wroro mo paszneny 6
OBILIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KoJsn4yecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30BATETBHBIE
padoThI padoThI pecypes
Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuit
11 3akoH u [lepuoanueckas cucrema 9 bubmmoreka [JOK
' XUMHUECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/2dd57f24
MenpeneeBa
12 Crtpoenue BeniecTBa. MHOroo0Opasue 11 1 bubmmoreka [JOK
' BEIICCTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHYECKHC Peakiiii 19 ! 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nea 2. Heopranunyeckasi Xumust
bubmmoteka IIOK
2.1 Hewmeraisi 31 . 3 https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
22 Meraner 23 ! 2 https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 bubnunorexa LIOK
' KU3Hb https://m.edsoo.ru/2dd57{24
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 4 8

ITPOTPAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

IIpenmer u 3HaueHUE
OpraHUYECKON XHUMUH,
MIPEJCTABICHUE O
MHOT000pa3uu
OPraHUYEeCKHX COCTMHEHUI

bu6mmoreka [IOK
https://m.eds00.ru/3686e6f5

DJNEKTPOHHOE CTPOEHUE
aToma yriaepo/ia (OCHOBHOE
U BO30YyX/1EHHOE
cocTosHus). BaneHtHele
BO3MO>XHOCTH aToma
yriaepoaa

XUMHYECKast CBA3b B
OpraHMYECKHUX
coeMUHEHNIX. MexXaHu3MEbl
00pa30BaHMs KOBAJEHTHOU
CBSI3H, CITIOCOOBI pa3pbiBa
CBsA3eH

Teopus crpoeHus
OPTraHUYECKUX COCTUHEHUIN
A. M. byrneposa

Buaer uzomepun:
CTPYKTYypHas,
IIPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3G (EKTH B
MOJIEKYJIaX OPraHUYECKUX
COECTMHEHUN

bu6mmoreka [IOK
https://m.edsoo.ru/0ce6fd4c

bu6mmoreka [IOK
https://m.edso0.ru/8d39f5c8

bubnmoreka [JOK
https://m.edso0.ru/9e595ch8

bubmuorexa [JOK
https://m.edso00.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

IIpencrasnenue o
KJaccu(uKalum u

bu6mmoreka [JOK

6 Eﬁﬁ:lﬁgg;;c;?fup AC) https://m.edsoo.ru/c212dd21
OpraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B bubnmoreka [JOK
OpPraHuYeCKON XUMHH https://m.edsoo.ru/ba5706aa

y | Sz B LOK

https://m.edsoo.ru/87a37cab
TeMe
AJIKaHbI: TOMOJIOTUYECKU I
psn, odmas opmya,

9 HOMEHKJIaTypa U U30Mepus, bubnnoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIT

10 DU3NYECKue U XUMUYECKHUE bu6mmorexa [IOK
CBOWCTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue ajgkaHosB B

11 npupoze. CriocoObl bub6nuorexa [IOK
NOJTYYCHHS U IPUMEHECHUE https://m.edso0.ru/259b0a5b
AIKaHOB
[uknoankansl: o0IIast
dbopmysa, HOMEHKJIATypa 1

12 U30MepHsl, 0COOEHHOCTH bubnuorexa [IOK
CTPOEHUS U XUMHUYCCKHX https://m.edso0.ru/156730d2
CBOICTB, CITIOCOOBI
MOJTYYCHUS] U TPUMEHEHUE
Pemenue pacu€THbix 3ama4
Ha onpez[eneHvH © bu6mmorexa [IOK

13 MOJIEKYJIIPHOM (hOPMYITBI

OpTraHU4YCCKOIro BCUICCTBA
110 MaCCOBBIM JOJIAM

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

aTOMOB JJIEMEHTOB,
BXOJAIINX B €r0 COCTAB.
Cucremarusanuus U
000011IeHrEe 3HAHU 110
TeMe

AJIKEHBI: TOMOJIOTHUECKHUI
psn, obmias ¢popmyna,

HOMEHKJIaTypa,

14 3JIEKTPOHHOE U bubnnoreka [JOK
POCTPAHCTBEHHOE https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYIL.

CtpyKTypHas U LUC-TpaHC-
U30MEepHsl AJIKEHOB
5 | S e B LOK
' https://m.edso0.ru/21069ccd
IIpaBuno MapkoBHHKOBA

16 CniocoOsbI ony4eHus u bubnunoreka [JOK
NPUMEHEHHE aJIKCHOB https://m.eds00.ru/665dc058
[TpakTuyeckas pabora Ne 1

17 no teme "[lonyuenue bubnuorexa [JOK
STHJICHA U U3yYEHUE eT0 https://m.edsoo.ru/0941eed8
CBOMCTB"

Pemenne pacu€THbIX 3a1a4

18 Ha OIIpeIeTICHUE bubnuorexa [IOK
MOJICKYJISIPHOU (POPMYJIBI https://m.edsoo.ru/e9ea9921
OpPraHMYECKOT O BEIIECTBA
ATKagueHsl:

COIIPSKEHHBIE,

19 U30JIMPOBAHHBIE, bubnuorexa [IOK
KyMYJUPOBaHHbIE. https://m.edso0.ru/04298c0a
Ocobennoctu

AJIEKTPOHHOTO CTPOCHUS



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

XUMHYECKUE CBOUCTBA

bubmuoreka [JOK

20 COIPSKEHHBIX TUCHOB https://m.edso0.ru/e561253d
21 CniocoObI 1oTydeHus u bubmuoreka [JOK
NPUMCHEHHE aJIKaIMCHOB https://m.edso0.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKUI
psn, obmias dhopmyia,
29 gﬁgg@iﬁfglgi’ bubmuoreka [JOK
https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKY,
¢du3nvecKkre CBOMCTBA
23 XHUMHYECKUE CBOMCTBA bubmuoreka [JOK
AITKUHOB https://m.edso0.ru/23493a93
24 KauecTBeHHbIC peakiuy Ha bu6mmoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CniocoOblI ony4eHus u bubnunoreka [JOK
NPUMCHEHHE ATKHHOB https://m.edsoo.ru/a6f9alea
jg | FelCHMe saIa pacuéra BuGmorera 10K
N https://m.edsoo.ru/5db8e526
XUMHUYECKOU PEeaKIHH
Cucrematuzanuus U
27 0000111eHIE 3HAHUIT 110
TeMe
ApeHBI: TOMOJIOTHYECKUIT
psin, obmas gpopmyna,
HOMEHKJIATypa.
8 DIIEKTPOHHOE U bubnmoreka [JOK
POCTPAHCTBEHHOE https://m.edsoo.ru/a92a7094

CTPOEHHUE MOJIEKYJ OeH30I1a
U TOJyoJIa, UX (pru3HUecKue
CBOMCTBA



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

29

XUMHYECKUE CBOUCTBA
apEHOB: PEAKIUU
3aMEIICHUA

bubmuoreka [JOK
https://m.edsoo.ru/a44alae4

30

XUMHYECKHE CBOMCTBA
apEHOB: PEAKIUU
MPUCOEIUHEHHUS],
OKHCJIEHHE T'OMOJIOI0OB
OeH3011a

bu6mmoreka [JOK
https://m.edsoo.ru/a44alaed

31

32

Oco0EeHHOCTH XUMHUYECKUX
CBOICTB CTHpOJIa

Penenune pacu€THbIX 3a1a4
Ha OIpPEJIEIICHUE
MOJIEKYJISIPHOM (OPMYIIBI
OPraHU4YeCcKOro BEUIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/d5018a54

bubmuoreka [JOK
https://m.edso0.ru/53461a2c

33

34

CriocoObI mosryueHust 1
PUMEHEHHE apeHOB
I'eneTnueckas cBsA3b MCKIY
Pa3ITUYHBIME KJIacCaMu
YTIIEBOIOPOIOB

bubmuoreka [JOK
https://m.edso0.ru/6f717d09

35

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEAKIIHIA.
Cucrematuzanuus U
000011IeHHE 3HAHUT 10
TEME

36

37

ITpuponnsrii ra3. [lomyTHble
HE(TSHbIE ra3bl

Kamennslit yromis u
MPOIYKTHI €T0 NepepadoTKu

bubnmoreka [JOK
https://m.eds00.ru/69b3398b

38

Hedtp 1 ciocobs! eé
nepepabotku. [Ipumenenune
MIPOJIYKTOB TIepepabOTKH
HeTH

bubmuorexa [JOK
https://m.edso0.ru/21f9de78



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

39

I'enernueckas CBA3b MEXKIY
Pa3IMYHBIMM KJIACCAMU
YTJIEBOAOPOAOB

40

l'anorenonponsBoHbIE
YIJIEBOIOPOOB:
AJIEKTPOHHOE CTPOECHMUE;
peaKuy 3aMelleHus
rajioresa

bu6mmoreka [JOK
https://m.edso0.ru/82b4d759

41

JleWicTBue 1Ieoueh Ha
raJOreHIPOU3BOIHBIC.
BzaumoneiicTrue
JUTAIOTCHAIKAHOB C
MarHueM M IIMHKOM

42

Cucremarusanus u
000011IeHrE 3HAHU 110
pazneny "YrieBonopoasr"

bubmuorexa [JOK
https://m.edso0.ru/20e89f22

43

44

KonTponbHnas pabora no
teme "Yraesogopoast”

IIpenenbHbIe OTHOATOMHBIE
CIIUPTHL: TOMOJIOTHYECKUI
pan, obmas hopmyna,
CTPOEHUE MOJIEKYIL,
W30MepHsl, HOMEHKIIATYypa,
KIIaccu(pUKaIus,
(dhu3HYEeCKHe CBOMCTBA

bu6mmorexa [IOK
https://m.edso0.ru/95c9e298

bu6mmoreka [IOK
https://m.edsoo.ru/df04c5cd

45

XUMHYECKHE CBOWCTBA
MpeAeNbHBIX OJJHOATOMHBIX
CITUPTOB

bu6mmorexa [JOK
https://m.edsoo.ru/26ee34fe

46

CrniocoOsl nosydeHus u
IPUMEHEHHE OJTHOATOMHBIX
CIIHPTOB

bubmuorexa [JOK

https://m.edso0.ru/484100000000000

47

[Ipocteie 3upsi:
HOMEHKJIaTypa U U30MEpPHs,

bu6mmoreka [JOK
https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOEHHOCTH (PU3UUECKUX
Y XMMHUYECKUX CBOIMCTB

MHuoroaroMHEIE CITMPTHI:
OTUJIICHTJIMKOJIb U

bubmuorexa [JOK

48 TIIMIEPUH, X (U3HYECKHE https://m.edsoo.ru/ee4d84aa
1 XUMHUYECKHUE CBOMCTBA
49 g;[;;zgr;{r;;ﬂqunﬂ " bu6mmoreka [JOK
https://m.edsoo.ru/d12e567d
MHOTOAaTOMHBIX CIIUPTOB
DeHOI: CTpOEHUE
50 MOJIEKYJIbI, PU3NYECKUE bubmuorexa [JOK
cBoiicTBa. TOKCHYHOCTH https://m.edsoo.ru/2ce726f8
deHona
51 XuUMHYECKHE CBOHCTBA bubmuoreka [JOK
¢enona https://m.edso0.ru/037ca5f9
59 CniocoOblI ony4eHus u bubnunoreka [JOK
pyUMeHeHHe (eHoma https://m.edsoo.ru/c77ddf4c
[IpakTuueckas pabora Ne 2.
53 IBJIf(IZIi'IIeeI;II//II?VIeHTaJIBHBIX 3a1a4 bubmmorexa [IOK
" https://m.edsoo.ru/fdOced09
1o teMe "CnupTsl 1
dbenomns"
o | S B LOK
https://m.edso0.ru/1810cb9b
TeMe
ATbIeruapl ¥ KETOHBI:
AIIEKTPOHHOE CTPOCHUE
55 KapOOHUJIBHOM TPYIIIIbI; bubnnorexa [JOK

TOMOJIOTHUECKHUE PSIIBI,
obmas popmyna, uzomepus
¥ HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

AJIBI[CFI/II[BI 1 KCTOHBI:

56 (bu3MYecKue CBOMCTRA; brbamorexa [IOK
’ https://m.edsoo.ru/c887425¢c
peaKIuy IPUCOSTUHEHUS
Peakimn okuciaeHus u
57 Kzze::lTBe}?HH(;ﬂ;eaKunn Eubmiorexa OK
https://m.edsoo.ru/a393baa9
aJbJErU0B U KETOHOB
58 Crioco0sbI moTydeHus bubnmoreka [JOK
aJbJIETUIOB U KETOHOB https://m.edso00.ru/520d1c51
OIHOOCHOBHBIE
59 npeJenbHble KapOOHOBBIE bubmmorexa [IOK
KHMCJIOTBI, 0COOEHHOCTHU https://m.edsoo.ru/fec0b113
CTPOCHHS X MOJICKYII
60 xapbomomeme mmeron e Bu6mitorera LIOK
L https://m.edsoo.ru/700cc87b
¢du3nveckre CBOMCTBA
XHUMHYECKHE CBOMCTBA
61 IpeJIeNbHbIX bubnuorexa [JOK
OJHOOCHOBHBIX https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCco0EeHHOCTH CBOMCTB
62 MYpPaBbUHOH KHUCIIOTBI. bub6nuorexa [IOK
MHoroo0pasue https://m.edsoo.ru/bb31be71
KapOOHOBBIX KUCIIOT
OCco0CHHOCTH CBOMCTB:
HETPEeICTbHBIX U
apOMaTHYECKHUX
63 apoomom Bumiorera LIOK
’ https://m.edso0.ru/83a08773
TUIPOKCUKApOOHOBBIX

kucnort. [Ipencrasurenu
BBICIIMX KapOOHOBBIX
KHCIIOT



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

[ToHsATHE O IPOU3BOAHBIX

bubmuoreka [JOK

64 KapOOHOBBIX KHCIIOT https://m.edso0.ru/0d162d9d
65 mpmencrmie sapoononsi ubanoresa IOK
https://m.edso0.ru/7¢065c9d
KHCIIOT
CnoxHbie dDHpHI:
66 TOMOJIOTHYECKUH P, bubmmorexa [IOK
obimas popmyia, ©30MepHsI https://m.edsoo.ru/adfffe6d
¥ HOMEHKJIaTypa
67 duznyeckne 1 XUMHYECKHe bubmuoreka [JOK
cBoiicTBa 3()UpOB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€tHbIxX 3a1a4:
10 YPaBHEHUIO
68 XUMHUYECKON peaKIinu, Ha
oTpesieIiCHUue
MOJIEKYJISIPHOM (OPMYIIBI
OpPTaHMYECKOTO BEIIeCTBA
[TpakTuyeckas padora Ne 3.
Pemenue
69 SKCIIEPUMEHTANBHBIX 3a7a4 bubnmnoreka [JOK
o Teme "KapOoHoBbIE https://m.edso0.ru/486671fb
KUCTOTHI. CII0KHbBIE
3¢ups"
Kupsr: HU
70 q)mll)/lqeglfg(;il XIE/:I’MI/IquKI/Ie bubmorexa HOK
. https://m.edso0.ru/al9c5b98
cBOIcTBa (THIPOIIU3)
Oco6eHHOCTH CBOWCTB
7L ocramn nenpereabisix uGmoresa IOK
https://m.eds00.ru/b0331922
JKUPHBIX KHCIOT. JKupsI B
npupojie
72 Mpbi1a KaK coix BBICIINX bu6mmoreka [JOK

KapOOHOBBIX KHCIIOT, HX

https://m.edso0.ru/3c566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

MOIOIIIEE ICHCTBUE.
[ToHsiITHE O CHHTETHYECKUX
Mmoroiux cpencrax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOOB U

bu6mmoreka [JOK

73 KHCIIOPOJICOACPIKALIIX https://m.eds00.ru/56790c96
OpPraHWYECKHUX BEIIECTB

74 Pacuétel o YPaBHEHHSM
XUMHUYECKHUX PEAKITHIA

HCTEeMaTHU3aIus U
75 0C6(§:6fue?meg§11{1aHm7I o Enbmorexa IOK
https://m.edsoo.ru/f8eaf2eb
TeMe
OO61as xapakTepucTUKa
76 §g§§E$Z1:HHﬂ TICBO bubmmorexa [IOK
T #oB https://m.edsoo.ru/7a9693al
(MOHO-, H- 1
NoJIMcaxapuabl)
17 guiecxne enoiicrsa BuGmorexa LIOK
https://m.edsoo.ru/b4bdda2d
HaxO0KJIEHUE B IPUPOJIE
IIpuMeHeHne TIII0KO3bI, €€

78 3HAYEHUE B bu6mmoreka [IOK
KU3HEAEATEILHOCTH https://m.edsoo.ru/5e61122d
opraHu3ma
Hucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. bubmuorexa [JOK
Haxoxenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUCaXapHIOB
[Monucaxapuasl: cTpoeHue

80 MaKpOMOJIEKYI, bubnnoreka [JOK

¢du3nueckrue 1 XUMHUYECKHE
CBOICTBA, IPUMEHEHHUE

https://m.edso0.ru/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

TTonsTue 00

bubmuoreka [JOK

81 HCKYCCTBEHHBIX BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacdeTHbIX 3a1a4
Ha OII HHA )31
82 B:I)?ogg Hni)Ji)euyKi: (I))J;axunn Eubmiorexa OK
https://m.edsoo.ru/7fde4 7ef
OT TEOPETUIECKH
BO3MOKHOI'O
3 oBobmenne smmmmi o Bu6morera LIOK
https://m.edso00.ru/08d4364c
pasneny
KoHTtposbHas padoTta mo
84 If(l\I//II?:JIopoz:coz[epxcauu/le Bubmiorexa [JOK
https://m.edsoo.ru/42c6678e
OpTaHHYECKUC
coenuueHus"
AMUHBI: K1accudukarms,
s | ooy, oo B LOK
’ ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U
¢duznyeckue cBoicTBa
86 XuMHU4YeCcKHue CBOMCTBA bu6mmoreka [IOK
anmupaTHIecKuX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIUH: CTPOEHUE
87 aHWUJIMHA, OCOOCHHOCTH bubmuotexa [JOK
XUMHYECKHX CBOICTB https://m.edso0.ru/39cd21f1
aHWJIMHA
88 g;;;zgz;zﬂquﬂﬂ 1 bubmuorexa [IOK
https://m.edsoo.ru/eal38763
annpaTUIECKUX aMUHOB
AMHWHOKHUCIOTHI: Bubnuotexa LOK
89 HOMEHKJIaTypa U U30MepHs,

(dbu3HYeCcCKre CBOMCTBRA.

https://m.edsoo.ru/d1773e80
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90

91

92

OTI[CHBHBIG NpeaACTaBUTCIIN
0-aMHUHOKHUCJIOT

XHUMHUYecKre CBOMCTBA
aMUHOKHCIIOT, UX
OMOJIOTMYECKOE 3HAUYEHUE
amMuHokucioT. CUHTE3 U
TUAPOIIU3 TISTITHIOB
benku kak nmpupoaHbIe
MOJIMMEPHI; CTPYKTYPBI
0eJIKOB

XuMuyeckue cBOHCTBa
OeIIKOB

bubmuoreka [JOK
https://m.edsoo.ru/77df705a

bubmuoreka [JOK
https://m.edso0.ru/429e9899

bubmuorexa [JOK
https://m.edso00.ru/6237306d

93

AzoTcoaepikaiue
reTEePOLUKINYECKUE
coennHeHus. HykienHoBble
KHCJIOTBIL: COCTaB, CTPOCHUE
1 OMoJiornuuecKas pojib

bubmuoreka [JOK
https://m.edso0.ru/521d1431

94

[TpakTuyeckas padora Ne 4.
Pemenne
9KCIEPUMEHTAIBHBIX 33]a4
o Teme "A3oTcozepKaiine
OpraHu4ecKue
coenqnueHusa”

but6mmoreka [JOK
https://m.edsoo.ru/8e3c02d1

95

96

[TpakTiueckast paborta Ne 5.
Pemenune
SKCTIEPUMEHTAIBHBIX 33724
mo TeMe "Pacrno3HaBaHue
OpTraHUYECKHUX
coequHeHun"

KonTpomnpHas pabora mo
teme "A3oTcoaepkaiimne
OpraHUYECKHE
coenuueHus"

bu6mmorexa [JOK
https://m.edsoo.ru/bde3fdf6

bu6mmoreka [JOK
https://m.edsoo.ru/ce561bc?



https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
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OCHOBHBIE TTIOHATHS XUMHU
BBICOKOMOIJICKYJIAPHBIX

bu6mmoreka [JOK

o7 COCIMTHCHIH 1 METO/BI 11X . https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JIMMEPHU3AIIHS
1 TIOJIMKOHICHCALIHS

98 ITnacTmaccel. Y Tunuzanus 1 bubmuoreka [JOK
U nepepaboTKa IIacTHKa https://m.edso0.ru/82242e0f

09 cmrenmsconte gy 1 BuGaroraxa LIOK

' https://m.edso0.ru/246103ec
Pe3una
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBIE, 1 bubmmorexa [IOK
cuaTeTnueckue. [Tomumepsr https://m.edso00.ru/5963a601
CIEIHAIBLHOIO Ha3HAUCHUS
[TpakTudeckas padora Ne 6.

101 l;f(]ji'lleell?l//ll?\/[eHTaﬂbHHX 3a7a4 1 bubmaorexa [JOK

" https://m.edsoo.ru/3aebd77a
o Teme "Pacrno3HaBaHue
MJIaCTMAacC ¥ BOJIOKOH"
O60061enue u
CHUCTEMaTU3aIUs

102 M3YYEHHOTO MaTepuaa mno 1 bubmuoreka [JOK
TeMe https://m.edsoo.ru/6a22ble8
"BBICOKOMOJIEKYIISIPHbBIE
coenuuenus"

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

N Tema ypoka KonT 1 Aata 00
/i Beero POJIbHbIE PaKTH4YecKHue u3yuenus Pa30BaTEJIbHbIC
padoThbI padoTbI pecypcbl
1 Atom. CocTaB aTOMHBIX SJIED. 1 bu6mmoreka [IOK
Xumudeckuii anemenT. M30Tormb! https://m.edso00.ru/59c112ee
2 CtpoeHue 3J1eKTPOHHBIX 000J0UeK 1 bubnuorexa [JOK
ATOMOB, KBAHTOBLIE YHCIIA https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanms XuMuaeckux 1 bu6mmoreka [IOK
3JIEMEHTOB (S-, p-, d-, f-a;1eMenThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 351€eKTpOHOB MO 1 bubnnoreka [JOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
KTPOHHBIE KOH(PUT 1504
5 ?Tji)el\/Iog(;neMzHT%Bq; OZE?)I;HOM u 1 bubmmorexa [TOK
" https://m.edso00.ru/8149e846
BO30YXJIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOHPUTYpaIUU 1 bubnuoteka [JOK
MOHOB. DIIEKTPOOTPHUIIATEIILHOCTh https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aKOH U
7 e mevenon L 1 ) BuGorerca LIOK
T https://m.eds00.ru/16957c01
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpHUEI CTPOEHUsI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
, | ot e | B LOK
https://m.edso0.ru/f8468927
CJIOXKHBIX BEIIECTB 11O TPyMNIaM 1
nepuoiam
9 Cucremaruzamus 1 00001eHe 1 bu6mmorexa [IOK
3HAHUH 110 TEME https.//m.edsoo.ru/8fad2942
10 Bunbs XuMu4ueckou CBSI3H. 1 bubmuoreka [JOK

MexaHu3Mbl 00pa30BaHUs

https://m.edsoo.ru/5a8072af



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
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https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
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KOBAJICHTHOU CBs3U. Bonoponnas
CBsI3b. MEXMOJIEKYJIIPHBIE
B3aUMOJCUCTBUSA

BasieHTHOCTD U BaJIEHTHBIE
BO3MOXHOCTH aTOMOB. CBS3b

bu6mmoreka [IOK

= JIEKTPOHHON CTPYKTYPBI MOJICKYJI https://m.edsoo.ru/3d2ca093
C UX T€OMETPUYECKUM CTPOCHHEM
[IpencraBieHust 0 KOMILIEKCHBIX

12 COpel[II[/IHeHI/ISIXI COCTaB U bubmmorexa [JOK

https://m.edso0.ru/8c66b12a
HOMEHKJIAaTypa
BemectBa MOeKyIspHOTO U

13 HEMOJIEKYJISIPHOTO CTPOCHMS. THIIbI bubnnorexa [HOK
KPUCTAIMYECKUX PEIICTOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEILIECTB

o | Do s e BuGorea 10K

https://m.edsoo.ru/da2c70e4
pacTBopax
HctuHHbIE pacTBOPHIL:

15 HACBIIEHHbIC ¥ HEHACHIIIICHHBIE, bu6mmoreka [IOK
PacTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst

16 CriocoObI BEIpaKEHHS bubnuotexa [JOK
KOHIICHTPALMU pacCTBOPOB https://m.edso0.ru/328e653a
Permienue 3a1a4 ¢ UCTIOJIb30BaHUEM

17 TIOHATHH ""MaccoBast 10JIs bu6mmorexa [IOK
pacTBOpEHHOIO BelecTna', https://m.edsoo.ru/785e0ab4
"MossipHast KOHUEeHTpaus'"

18 Krnaccudukanus u HoMeHKIaTypa bubnnorexka [JOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3aius 1 0000IIeHNe bubnmoreka [JOK

3HAaHUH 110 TEME

https://m.edsoo.ru/8d2c6a3a



https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
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20

Konrponsnas pabora mo remam
"Ctpoenue aroma. [lepuoanueckuii
3akoH u [lepuoanueckas cucrema
XHUMHYECKUX djeMeHToB /I, M.
Menpneneesa", "Crpoenue
BenecTBa. MHorooopasue
BelecTB"

bubmuorexa [JOK
https://m.edsoo.ru/70a60aasd

21

Knaccudukanus XuMiuaeckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XUMUU. 3aKOH
COXPaHEHHUS MacChl BEIIECTB; 3aKOH
COXPAHEHHUS U IPEBPAILCHUS
SHEPTUU MPU XUMUYECKUX
peakuusax

bu6mmoreka [IOK
https://m.edso0.ru/6335cdd2

22

TemoBbie 3G HEKTH XUMUYECKUX
peakunii. Tepmoxumuyeckue
yYpaBHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/d1db86da

23

Beruucnenus no ypaBHeHHSIM
XUMHUYECKUX PEAKLUN U
TEPMOXMMHUYECKUM YPABHEHUSIM

bu6nmoreka [JOK
https://m.eds00.ru/87b13954

24

CKopoCTh XMMHUYECKOHN peakuuu, e€
3aBUCHUMOCTB OT Pa3JIMYHBIX
¢axrtopos. Katanusz u
KaTaJIn3aTOPbI

25

26

27

I'oMoreHHbIe 1 reTeporeHHbIE
peakuuu

IIpakTuyeckas padora Ne 1 o teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
CKOPOCTbh XUMUYECKON peakuuu"

OO6partuMeble 1 HEOOpaTUMBIE
peakuuy. XMMHUYECKOe paBHOBECHE

bubmuoreka [JOK
https://m.edsoo.ru/1facaldl

bubmuorexa [JOK
https://m.eds00.ru/30952f9b

28

[TpakTrueckas padota Ne 2 o Teme
"BrusiHue pa3nuyHbIX GaKTOPOB HA

bu6mmoreka [IOK
https://m.edsoo.ru/3bf34el7



https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17

MOJIOKEHUE XUMUYECKOTO
paBHOBecHUs"

DNEeKTPOIMTHYECKAs TUCCOLUAIIHS.

bu6mmoreka [IOK

29 CunbHbIe U crabble AIEKTPOIHUTHI. https://m.eds0o.ru/5F766bdf
Crenenp auccolanmuu
Honnoe npousBeieHUE BOJIBI.

30 Cpena BOJHBIX pacTBOPOB. bubnmoreka [JOK
Bonmopoausrii mokazaress (pH) https://m.edso0.ru/3966ca89
pacTtBopa

3 mpotecaoune s pacrsopen ubmiorera LIOK

https://m.edsoo.ru/09d5adbd
AJEKTPOJIUTOB
o | B o 13 0 o B LOK
" https://m.edsoo.ru/2e3daeb0
pacTBopax EKTPOJIUTOB
OkuCIUTENBHO-

33 BOCCTAHOBUTEJIbHBIE PEAKIIUH. bubnnoreka [JOK
Baxxuelive OKUCIUTENN 1 https://m.eds00.ru/56226060
BOCCTaHOBUTEIN

34 MeTo/ 371eKTPOHHOTO (3J1€KTOHHO- bubnnoreka [JOK
MOHHOT0) 0ajaHca https://m.edsoo.ru/fb691387

35 DNEKTPOIN3 PaCTBOPOB U bubnmnoreka [JOK
pacIiIaBoB BEIIECTB https://m.edso0.ru/93fbh97d2

36 Pemenne 3a1a4 pa3nudyHbIX TUIIOB bubmmorexa [TOK

https://m.edso0.ru/5a859d16

37 Pemrenue 3aa4 pa3InIHBIX THITOB bubmorexa [IOK

https://m.edsoo.ru/5afa265d
3B snam no rewe Ximptogtxie ubmiorera LIOK
| https://m.edsoo0.ru/c161eb85
peakiuuu
39 KonrponsHas pabora no teme bubmuoreka [IOK

"Xumuueckue peakiuu"

https://m.edso0.ru/a8a0a930



https://m.edsoo.ru/5f766bdf
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https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
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ITomoxeHre HEMETAIIOB B
[Tepuonuueckoii cucreme
XUMHUYECKUX dieMeHToB /1. M.

bubmuoreka [JOK

40 MeHneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Ouznyeckue
CBOMCTBa HEMETAJIJIOB
g | Ao s Buorera LOK
’ ’ https://m.edso0.ru/ef92¢c91c
docdopa u yriepona)
42 Bogopona: nonyuenue, pusndeckue bu6mmoreka [IOK
Y XUMHYECKUE CBOMCTBA. ['Mapu bl https://m.edso0.ru/0aa8f613
13| cnosotemanymenn Gumaeotme. Buoterca LIOK
L https://m.edso00.ru/4e223795
M XMMHUYECKHE CBOMCTBA
w | Demremopom o B 10K
https://m.edso00.ru/6b3255e6
rajorcHOB
JlabopatopHble 1 IPOMBIIITICHHBIE
45 CIOCOOBI MOJTYYEHHUsI TaJIOTEHOB. bubnuotexa [JOK
[TpuMeHeHHe TaloreHOB 1 UX https://m.edsoo.ru/6971acad
COCTUHCHUI
IIpakTHueckas Ta Ne 4.
46 PSI_?ICHI/ICGZ(;K:HCI:)?S\?GETJ:HBHHX bubmorexa HOK
o " https://m.edsoo.ru/8b26fecd
3aja4 1o Teme "'I"anoreHsr
Kucnopon: naboparopusie u
g | e it Bumorera 0K
’ . https://m.edsoo.ru/c8abc36a
XAMUYECKHe cBorcTBa. O30H.
[IpumeHeHne KucaIopoia U 030Ha
48 Oxkcubl ¥ TEPOKCUBI bubmmorexa LJOK
https://m.edso00.ru/5¢8816a0
49 Pemenue 3amay pa3nuvHBIX TUIIOB bubmiorexa LOK

https://m.edsoo.ru/2b6d8b4b



https://m.edsoo.ru/8ca2dcad
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https://m.edsoo.ru/6b3255e6
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Cepa: Hax0XJIeHUE B PUPOJIE,

bubmuorexa [JOK

>0 Crioco0E! HOTYHCHHA, (usiraeckue https://m.edsoo.ru/46afael6
Y XUMHYECKHE CBOMCTBA
bubmuorexa [JOK
>1 Ceposonopon, cykpupt https://m.edso0.ru/7c875999
52 cosmmen cepu. OcoGemoetn ubmiotera LIOK
8 pEL- https://m.edsoo.ru/8cfa2548
CBOMCTB CEPHON KUCIIOTHI
[IpakTuueckas padorta Ne 5.
53 Pemenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3amad 1o reme "Cepa u eé https://m.edsoo.ru/0afb05e4
coelMHEeHHS "
A30T: HaX0XKJAEHUE B IPUPOJIE,
54 CHocoObI MOTy4YeHUs, PU3nIecKue bubnuoreka [IOK
1 XUMUYECKHE CBOMCTBA. AMMMAK, https://m.edsoo.ru/badd2255
HUTPUIBI
55 ii(m;}?;f;; iﬁgﬁangﬁﬁeHHocm bubmorexa HOK
8 . https://m.edsoo.ru/e2965afe
CBOWCTB a30THOM KUCIIOTHI
56 [Ipumenenue azoTa u ero bubnnoreka [JOK
COCIMHEHU. A30THBIC yIOOpEeHUS https://m.edso0.ru/129f5059
dochop: HaxXOXKIEHHUE B IPUPOJIE,
57 CrocoObI MOTydeHus, Pu3nuecKue bubnuorexa [JOK
U XUMHYECKHe cBoicTBa. Dochu bl https://m.edso0.ru/9a6b43ec
u pochun
58 ggzggmc(}))os @;£a>ne KHUCIIOTHI bubmorexa [IOK
peostepiat ' https://m.edsoo.ru/c7a2d429
Comu dhochopHON KHCIOTHI
[Ipumenenue dochopa u ero
59 coeaunenuil. @ochopHbie bubmorexa [IOK

ynoOpeHust

https://m.edso0.ru/a218070a
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https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a

[TpakTuyeckas padora Ne 6.
Pemenue sxcriepuMeHTaIBHBIX

bu6mmoreka [IOK

60 3aa4 1o Teme "A30T u pochop u https://m.edsoo.ru/8175ac3f
HUX coequHeHus"

VYrnepos: HaxoXJIeHUE B IPUPOJIE,

61 QJJIOTPOITHBIE MOIU(UKAIINH; bubnmoreka [JOK
(bu3nyecKre U XUMHUECKUE https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHUE

62 }?FI;(;P;I:)Z;?I%))OH;F((I)JII)I:S;; iflcnom u bubmorexa LIOK

. ’ https://m.edsoo.ru/dba58adf
e€ conu

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmorexa [TOK

https://m.edso0.ru/6029b609

o | Koot ke s oo BuGorera LOK

. https://m.edsoo0.ru/143558ab
Y XMMUYECKHE CBOMCTBA

65 Oxkcun kpemuausi(1V), kpemauenas bubnuoteka [JOK
KHCJIOTA, CUIIMKATBI https://m.edso0.ru/3170e7b1
IIpuMeHeHre KpEMHUS U €TO bubnuoreka [IOK

66 coegunennii. CTekino, ero https://m.edso0.ru/393cdacO
MOJTyYCHHE, BUJIbI CTCKJIA https://m.edso0.ru/5823cefb

67 Pemenue 3amay pa3nuvHBIX TUIIOB bubmorexa [IOK

https://m.edsoo.ru/b624f801

68 Cucremaruzamus 1 00001eHme bu6mmorexa [IOK
3HaHui o Teme "HemeTammsr" https://m.edso00.ru/6e864db5

69 KonrponsHas pabora no teme bubmuorexa [IOK
"Hemerasuisr" https://m.eds00.ru/d0484c76

70 AHanu3 pe3yabTaToB KOHTPOJIBHON bubmuorexa [IOK
paboThI, KOPPEKITUS OMIMOOK https://m.edso0.ru/2b7e9510
[Tonoxxenue METaIlloB B Bubnorexa [TOK

71 Ilepuonnueckoii cucreme

XHUMHUYCCKUX SJICMCHTOB.

https://m.eds00.ru/9839c16¢
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OcobeHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JIOYEK aTOMOB
METaJLIOB

OO6mue ¢puznyecKkrue CBOMCTBa

72 MeTtauioB. [I[puMeHeHne MeTaioB bubmorexa LIOK
https://m.edsoo.ru/51dac9d3
B OBITY U TEXHHKE
73 CmuaBsl MetasuioB. Kopposust bubnmoreka [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa LIOK
https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKHUH S,
75 Hanp;g(eHHﬁ MeTaJ'IJ'IOE. 861111/16 ubmiorexa [JOK
https://m.edsoo.ru/94eb377a
CHOCOOBI TIOJTYYSHUS] METAJUIOB
OO6m1as XxapakTepruCcTHKa METAIIJIOB
|A-rpynnst [leprogunueckoit
CUCTEMbI XUMHYECKHUX JICMEHTOB.
76 Hatpuii u xanuii: noixydenue bubmorexa [IOK
’ https://m.edsoo.ru/e12c26b3
(bu3znyecKkrue 1 XUMHUYECKHe
CBOWCTBA, TPUMEHECHUE TIPOCTHIX
BEILIECTB U UX COCTMHCHUI
OO01as xapakTepucTUKa METaIOB
IlA-rpynmnsl [leproanueckoit
CUCTEMbI XUMHYECKHUX JICMEHTOB.
7 Marnuii 1 KaJIbLIUi: MOJTy4YEHHE, bubmorexa LIOK
https://m.edsoo.ru/7c3e49c0
(bu3nuecKre 1 XUMUYECKHEe
CBOWMCTBA, MPUMEHECHHE TIPOCTHIX
BEILIECTB U UX COCTMHCHHI
XKécTrocTh BOIBI U CLIOCOOBI €€ bubnmoreka [JOK
78 .
yCTpaHEHUs https://m.edsoo.ru/c74bfae9
AOMUHUI: TIOJTy4YEHHE, Bubnuotexa LIOK
79 (bu3nUecKre U XUMUYIECKHE

CBOWCTBA, IPUMEHEHUE

https://m.edso0.ru/0e79b266



https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266

AMpoTepHbIE CBOIICTBA OKCHJIA U

80 TUJPOKCH]IA aTFOMUHHUS, bu6mmoreka [IOK
THPOKCOKOMIUICKCHI AITFOMHHUS, https://m.edso0.ru/5d12d318
WX IPUMCHEHHUE
81 Pemenue 3amay pa3aMvHBIX THIIOB
[TpakTrueckas padora Ne 7.
82 Pemenne skciepuMeHTaIBHBIX bubmumoreka [IOK
3aJ1a4 1o TemMe "MeTauibl TJIAaBHBIX https://m.edso0.ru/27a4af43
noarpynn”
OO01mmas xapakTepucTHKa METaJNIOB
83 no6ounbix noarpynn (b-rpymm) bubnnoreka [JOK
[Meproanveckoii CHCTEMBI https://m.eds00.ru/610d7431
XUMHUYECKHUX AJIIEMEHTOB
dusznyecKknue 1 XUMHICCKHE
84 CBOWCTBA XpOMa M €ro COCTMHECHUH bubmorexa LHOK
’ https://m.edso0.ru/9911bef3
WX IPUMEHEHHE
Baxneiie coefuHeHU S
85 Maprasua. HengHraHaT KaJus, ero bubmorexa HOK
N ’ https://m.eds00.ru/039d69c8
OKUCJIUTEIIHHBIEC CBOWCTBA
®dusnyecknue 1 XUMHUCCKUE
86 CBOICTBA keJe3a U €T bubmuorexa [JOK
coeaunenuii. [Tonydyenne u https://m.edsoo.ru/1b7f8741
MIPUMEHEHHE CIUIABOB XKele3a
dusnyeckue 1 XUMHUCCKUE
87 CBOMCTBA MeIY U €€ COEAUHEHUI bubmmorexa LJOK
’ https://m.edsoo.ru/2bc0f954
WX PUMEHEHHE
dusnyecknue 1 XUMHUCCKUE
88 CBOMCTBA IIMHKA M €r0 COCTUHCHMI, bu6mmorexa [IOK
UX MPUMEHEHHE. https://m.edsoo.ru/b1f2beal
' IpOKCOKOMITIICKCHI ITMHKA
89 [TpakTrueckas padota Ne 8. bubnuorexa [JOK

Pemenue skcnepuMeHTaIbHBIX

https://m.edsoo.ru/a6e352ea



https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
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3a1a4 o teme "MeTasuibl
MOOOYHBIX MOATpym"

90 Pemenue 3amau pa3aMvHBIX THIIOB ﬁgggﬁ:;:ig?ﬁlwb% 483
O06o001IeHNne U CUCTeMaTU3AIUS Bubmorexa [IOK

A M3YHCHHOTO MaTCpHAIIA O TEME https://m.edso00.ru/e91fe975

Merasl

92 KonTponbhas padota no teme bubnnorexa [HOK
"Merasuisl" https://m.edso0.ru/83f63ea3

93 AHanu3 pe3yiabTaToOB KOHTPOJIbHOMN bubnnoreka [JOK
paboThI, KOPPEKIHUS OMIMOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN

94 YCTOMYHMBOIO pPa3BUTHUSA bubnnorexa [HOK
yesioBeuecTBa. [IOHATHE O HAYYHBIX https://m.edsoo.ru/080fe1f0
METOJIaX UCCIIEI0BAaHUS BEIIECTB
Hay4nple pUHINATIBEI OpraHU3aIIH

95 XMUMHUYECKOT0 MPOU3BO/ICTBA. bubnuoreka [IOK
[TpoMbIIIEHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYeHHs] B)KHEHIIINX BEIECTB

o | N rmms B 10K

https://m.edso0.ru/9f11bf51

MIOCJIEACTBUS

97 XuUMHUS U 30pPOBbE YETIOBEKA. bubmuorexa [IOK
JlekapCTBEHHBIE CPECTBA https://m.edso0.ru/a6552721

https://m.edsoo.ru/1f7b5bd2

0€30MacHOCTH

99 Kocmernueckue u napromepHbie bubmuorexa [IOK
cpenctBa. berToBast xumust https://m.edsoo.ru/da42d5a9
XI/IMI/ISIVB CTPOUTENBLCTBE. BuGnuotexa LIOK

100 Baxwelimme cTpouTenbHbIe U

KOHCTPYKLIMOHHBIE MaTepuabl

https://m.edso0.ru/61e69003
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XUMUS B CEJILCKOM XO35MCTBE.
101 Oprannueckue ¥ MUHEPAJIbHbBIC 1 Enbmorexa OK
https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3anus U 0000IICHUE 1 bubmuorexa [JOK
3HAHUM 110 TEME https://m.edso0.ru/db979c70
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

ITPOBEPAEMBIE HA EI'D IIO XUMUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOMN MPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kox

NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CPeIHEro
0011ero o6pa3oBaHus

1

Bianenue cucteMoil XMMUYECKUX 3HAHUM, KOTOpPast BKIIKOYAET:

11

1.2

OCHOBOIIOJIATAIOIINE MOHATHUS (XUMUYECKUMA 3JIEMEHT, aTOM, U30TOMbI,
JNIEKTPOHHAsE 000Ji0YKa atoma, S-, p-, d-3JeKTpOHHBIC OpOHTAIN
aTOMOB, OCHOBHOE U BO30YKJIEHHOE COCTOSTHHE aTOMa, MOH, MOJIEKYJIa,
BAJICHTHOCTb,  DJIEKTPOOTPHUIIATEIILHOCTh,  CTENEHb  OKHUCIICHUS,
XUMHYECKast CBSI3b (O- W T-CBSI3b, KPATHBIC CBS3H), THOpUIU3AIUS
ATOMHBIX OpOMTaNel, KpucTalIMdecKkas peméTka, MOjb, MOJSpHas
Macca, MOJSPHBIH 00BEM, MOJSIpHAs KOHIICHTpAIUsS, PACTBOPHI
(MCTHUHHBIE, TUCTIEPCHBIE CHUCTEMBbI), KPUCTAITIOTUAPATHI, YTICPOIHbIN
ckener, (yHKUMOHAJIbHASL TPYyMIa, pagukal, U30MEpPbI, CTPYKTypHas
dopmyna, wu3omepusi (CTpyKTypHas, Treomerpuueckas  (Uuc-,
TPAHCU30MEPHsI), TOMOJOTHYECKUM PAJl, TOMOJIOTH, YIJIEBOIOPOMIbI,
KHUCTIOPOJI- U a30TCOJEPIKAIINE COSTUHEHUS, OMOIOTUYECKU aKTHUBHBIC
BEIECTBA (YIJIEBOIbI, KUPBI, OCIKH), MOHOMED, TTOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COEIUHEHHS, KPEKUHT, PHPOPMUHT,
TUMBl XHMHYECKUX PEaKuuil (OKUCIUTEIbHO-BOCCTAHOBUTEIIBHEIC,
9K30- W DHHAOTEPMUYECKHE, pPEaKIHH HOHHOrO OOMEHa, TOMO- U
reTeporeHHbIe, 00paTUMBbIE U HEOOPATUMBIC), PACTBOP, DJICKTPOIUTHI,
HEDJIEKTPOJIUTHL,  JJNEKTPOJIUTHYECKAass  JAMCCOIMAIMs,  CTENeHb
JUCCOLIMAIINU, OKHCIUTENb, BOCCTAHOBUTENb, IJIEKTPOJIN3, CKOPOCTh
XUMHUYECKOHN peakiny, XUMUYECKOEe PaBHOBECHE)

TGOpI/II/I U 3aKOHBI (TGOpI/IH XUMHUYCCKOI'O CTpOCHI/Iﬂ opraHqucxnx
BemiecTB A.M. ByTiiepoBa, Teopust 2IEKTPOTUTUIECKON THCCOIMAIINH,
[Tepuonnueckwuii 3akon [[.1. Menneneena, 3akOH COXpaHEHUSI MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3bIK XMMHUH, MHUPOBO33PEHUECKUE
3HaHWUA, JICXKaIIIuEC B OCHOBE ITIOHUMAaHUsA HpI/I‘II/IHHOCTI/I U CUCTECMHOCTH
XUMHUYECKUX SIBIIEHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHHUH
BEIIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaAMOJIEKYJISIPHOM YPOBHAX

1.3

MNpeaACTaBJICHUA 0 MEXaHUu3Max XHUMHUYCCKUX peaKHHﬁ,
TCPMOANHAMHUYCCKUX nu KHHCTHYCCKHNX 3aKOHOMCEPHOCTAX nx
IMMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

1.4

1.5

@aKTOHOFI/I‘IeCKI/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBC, IIOJYUCHUU U
0e30ImacHOM HCIIOJBb30BaHUH BaKHEHIIINX HCOPTaHNUYCCKUX u
OpraHU4Y€CKUX BCIICCTB B 6I)ITy u HpaKTquCKOfI JACATCIIBHOCTH
YCJIOBCKA

oO0111e HayyHble TPUHIUIBI XUMUYECKOTO MTPOU3BOJICTBA (Ha IpUMeEpe
IPOMU3BOJICTBA CEPHOW KHCIOTHI, aMMHAaKa, METaHOJa, MepepadoTKH
HeTH)

ChopMupoBaHHOCTh YMEHUH BBISBIISTD:




2.1

XapakTepHble IMPU3HAKM U B3aUMOCBS3b M3YYEHHBIX IIOHATUH,
IPUMEHATH COOTBETCTBYIOLIUE MOHATHS IPU ONKMCAHUU CTPOCHUSA U
CBOMCTB HEOPraHUYECKUX U OPTraHUYECKUX BELIECTB U UX IPEBPALICHUN

2.2

B3aHMMOCBS3b XUMHUYECKHUX 3HAHUM C MOHATHUSIMU U npeaACTaBICHUAMU
APYyrux npeamMeEeToB 1A 0osee 0CO3HAHHOIO ITOHMMAHMS B O0BSICHEHUS
CYIITHOCTU MAaTCPUAJIBHOI'O CAMHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHSI UCIIOJIb30BATh:

3.1

3.2

HaMMCHOBaHUsA XHMHUYCCKUX COGI[I/IHCHI/If/'I MCKAYHAPOAHOr'o COro3a
TCOpCTquCKOﬁ n HpHKHaﬂHOﬁ XMMHU W TpHUBUAJIBHBIC Ha3BaHHUA
BCIICCTB, OTHOCAIIUXCA K MH3YUCHHBIM KJIaCCaM OpPraHu4YCCKHUX U
HEOPTaHNYCCKUX COC,Z[I/IHCHI/Iﬁ

XUMHUYECKYI0 CUMBOJIUKY JI COCTaBjieHHsI (OpMYNl HEOPTaHUYECKUX
BEUIECTB,  MOJIEKYJSIPHBIX M  CTPYKTYpHBIX  (pa3BEpHYTHIX,
COKPAILIEHHBIX U CKEJIETHBIX) (OPMYIT OPraHuYeCKUX BEIECTB

CdopMupoBaHHOCTH YMEHHSI KJIACCU(DUITUPOBATH:

4.1

4.2

HCOPTraHNYCCKUC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IP21TB OCHOBaHHs H
KPHUTCPHU I KJ'IaCCI/I(I)I/IKaLII/II/I HU3Yy4aCMbIX XUMHUUYCCKUX 00OBEKTOB

OpPraHMYecKHe BEIeCTBA, CAaMOCTOATENBHO BBIOMPAaTh OCHOBAHUS U
KPUTEPHU IS KJIACCH(PUKAIIMN N3yIaeMbIX XUMUYECKHX 00BEKTOB

4.3

[0 PA3IMYHBIM NPHU3HAKaM (YMCIY M COCTaBy pEarupyrolluX BEILECTB,
TerioBoMy 3(dekTy peakiuu, W3MEHCHUIO CTEIEHeH OKUCIICHUS
AJIEMEHTOB, 00OPAaTUMOCTH PEAKIIMH, YYACTHIO KaTaIn3aTopa)

CdopMUpOBaHHOCTH YMEHHS XapaKTEPHU30BATh YJICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) ¥ HOHOB
XUMUYECKHX 3JIeMeHTOB |1 — 4 mepuonoB Ilepuonnueckoil cCUCTEMBI
J .. MenzeneeBa u ux BaJ€HTHbIE BO3MOKHOCTHU, UCIIOJIb3Ys TOHATHUS
S-, p-, d-35eKTpOHHBIEC OPOUTAIH, SHEPTETUUESCKUE YPOBHHU

ChopMupoBaHHOCTh YMEHHSI OOBACHATh 3aKOHOMEPHOCTH MU3MEHEHHUs
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU COECTUHEHHH 10
[epUoJaM U rpymnmnam

ChopMUpOBaHHOCTh YMEHHUS COCTaBIATH YPABHEHUS XUMHUYECKUX
pEeaklMii U pacKpbIBaTh UX CYLIHOCTH:

7.1

7.2

7.3

OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakuuit MIOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX peaKkLui

YPaBHEHHs PEaKUMH pa3IuYHbIX THIIOB; IIOJHBIE M COKpPAIIEHHBIE
YpaBHEHUS pEaKIUil HOHHOrO OOMEHa, Y4YWThIBas YCJIOBUA, MpU
KOTOPBIX 3TH PEAKLUHU UIYT 10 KOHLA

peakuuii TUApOJIM3a, peakiuii KOMIUIEKCOooOpa3oBaHMs (Ha HMpHUMeEpe
TUIPOKCOKOMILIEKCOB IIMHKA M aJTFOMUHUS)

8.1

8.2

C(bOpMI/IpOBaHHOCTB YMCHHSA IMOATBCPKAATL:

HAa KOHKPETHBIX MpHUMEpPax XapaKTep 3aBUCHUMOCTH pPEaKIUOHHON
CITOCOOHOCTH OpPTaHUYECKUX COCIWHEHWM OT KPaTHOCTH W THIIA
KOBAQJICHTHOM CBSI3U (G- U T-CBSI3U), B3aUMHOTO BIIUSIHUSI aTOMOB U
IpynIn aToMOB B MOJIEKYJaX, a TakkKe OT OCOOEHHOCTEH peanuzanuu
pa3IMYHBIX MEXaHU3MOB MTPOTEKAHUS PEAKIUI

XapaKTepHbIE XMMHMYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIMMU
SKCIIEPUMEHTAMHM U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI




10

10.1

CdopMUpOBaHHOCTh YMEHHS XapaKTePU30BaTh COCTaB U BaKHEHIINE
CBOMCTBa BEIIECTB, MPHUHALICHKANUX K ONPEACIEHHBIM KiaccaMm |
rpynmnaM CcoeauHeHUH (TPOCThie BEHIECTBA, OKCHJBI, THUIPOKCHUIBI,
COJIH; YTJIEBOAOPOIBI, POCTHIC 3(DHUPBI, CIIUPTHI, (PESHOJIBI, aJTbICTHUIbI,
KETOHBI, KAPOOHOBBIC KHCIIOTHI, CIIOKHBIE d(PUPHI, KUPBI, YIIICBOIBI,
aMUHBI, aMUHOKHUCJIOTHI, OCITIKH )

CdopMUpOBaHHOCTh YMEHHSI MPOBOJUTH PACUETHI MO XUMUYECKUM
dbopMyniaM U ypaBHCHUSM XUMHUYECKUX PEAKIUN C HCIOIH30BAHUEM
bu3HYECKUX BEINYHH:

Mmacchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOJYKTa PEAKLIUH, €CIIU OJTHO
U3 HCXOJHBIX BEIIECTB JAaHO B BHUJE pacTBOpa C OIPEAEIEHHON
MaccOBOM J10J1ell pacTBOPEHHOIO BEIIECTBA WM IaHO B U30BITKE (MMEET
IIPUMECH)

10.2

MacCcOBOW MM 00BEMHOM JI0JIH, BBIXO/IA MMPOJYKTA PEAKIIUU

10.3

TEIIOBOTO 3P deKTa peaKIuii

10.4
10.5

11

00BEMHBIX OTHOIIECHHI ra30B
110 HAXOXXACHHUIO XHUMHYCCKOM (1)OpMy.]'ILI BCIICCTBA

BJ'IaI[eHI/Ie CHCTEMOM 3HAHHUHU O METOdaX HAYYHOI'O IIO3HAHUA SIBIICHHUI
npupoabl, HCIIOJIB3YyEMbBIX B C€CTCCTBCHHBIX HAayKaXx H©W YMCHHUC
MNPUMCHATbL OTH 3HAHUA IIPU OKCIICPUMCHTAJIbHOM HMCCICAOBAaHUHA
BC€IICCTB U IJIA OOBSICHEHHS] XUMHUECKUX ﬂBﬂeHHﬁ, UMCIOIINX MECTO B
IIpupoac, HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA U B HOBCG,Z[HCBHOﬁ
KU3HU

12

CpopMupoOBaHHOCTh YMEHHSI TMPUMEHATH (MCIOJIb30BATh) 3HAHUS O
COCTaBe M CBOMCTBAaxX BEIIECTB MJISl AKCHEPUMEHTAIbHON MPOBEPKU
TUMOTE3 OTHOCUTENIFHO 3aKOHOMEPHOCTEH MPOTEKaHHUS XUMHUYECKHX
peakuuii M MPOTHO3UPOBAHUS BO3MOYKHOCTEH HX OCYIIECTBIICHUS;
CHUCTEMHBIC XUMHUYECKHE 3HAHUA IS OOBSCHEHUS W MPOTHO3UPOBAHUS
SBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPOAY; A HPUHATUS
TPaMOTHBIX PEIICHHM MPOOJIEM B CUTYaIMSIX, CBI3aHHBIX C XUMHUEH

13

CdopMupoBaHHOCTHh YMEHMSI IJIAHUPOBATh U MPOBOJIUTH XUMUYECKUI
HKCHEPUMEHT (TOJTYy4YeHHUE M M3y4YeHHE CBOWCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIECTB, KaueCTBEHHBIE pEaKIMH YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KUCIOPOACOAEPKAIIUX OPIraHUUYECKUX BEILIECTB,
pelleHne  SKCIEPUMEHTAJIBHBIX  3aJad [0  pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHMYECKUX BEIECTB) C COOJIIOJIEHHMEM MpaBUIl
Oe3omacHOro oOpamieHuss ¢ BellecTBaMHM M JIAOOPaTOPHBIM
o0opynoBaHueM; (GOpMyIHpPOBaTh LIEJU UCCIEA0BAHUS; MIPEACTABIATh
B pa3NW4yHOM (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIU3UPOBAaTh U
OILICHUBATh UX JIOCTOBEPHOCTH

14

15

CdopMupoOBaHHOCTh YMEHHS OCYIIECTBIISATH IEICHANPABICHHBIN TONCK
XUMHUYECKOH HWH(POpPMALMM B PA3MUYHBIX HUCTOYHUKAX (HAy4Has U
y4deOHO-Hay4dHas JUTEpaTypa, CPEICTBA MAaCCOBOM HH(OpPMAINH, CETh
WuTepHer u apyrue), KpPUTHUECKH AHATU3UPOBATH XHUMUYECKYIO
nH(popmManuio, nepepadbaTbiBaTh €€ M HUCIIOJIB30BaTh B COOTBETCTBUH C
MOCTaBJIEHHOW y4ueOHOI 3amaueit

CdopMUpOBaHHOCT, yMEHHUS MPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHMBATh HMH(OPMAITUIO C TIO3UIUN IKOJOTUYECKON 0e30MmacHOCTH




MOCJIEACTBUM OBITOBO M MPOM3BOACTBEHHOW JIESTEIBHOCTH YEIOBEKa,
CBS3aHHOM C MepepadOTKOM BemecTB; CHOPMHUPOBAHHOCTh YMEHUM
OCO3HaBaTb  ONACHOCTb  BO3JCUCTBUS HAa  JKUBbIE  OPraHU3MBI
OIIPENIENEHHBIX BELIECTB, ITOHMMAsi CMBICI IIOKas3aTessl NpeAciIbHOU
JNOMYCTUMOW KOHIEHTPAIlMM, W TMOSCHATh Ha IPHMEpax CIOCOOBI
YMEHBIICHHS M TPENOTBPAIICHUS WX BPEJHOIO BO3JCHCTBUSA Ha
OpraHu3M 4Y€eJIOBEKa




INEPEYEHD 2JIEMEHTOB COAEPKAHMUA, TIPOBEPAEMBIX HA EI'I I1O

XUMHUHU

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

1

TeopeTnyeckrue OCHOBbI XUMUHU

11

Crpoenue BeniectBa. CoBpeMeHHasi MOJIENb CTPOEHUs aToma. Pacripenenenue
9JIEKTPOHOB IO SHEpreTHdeckuM YpoBHAM. Kiaccupukanuss XuMHUYECKUX
areMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTHUECKUX YPOBHEH aTOMOB (S-, -,
d-anemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAS
KOH(Urypamnus aroma. BaneHTHbIE JIEKTPOHBI

1.2

Ilepuonnueckas cucrema Xxumudeckux diaeMeHToB J[.MI. MeHnneneesa.
®usnueckuit cMbica [lepuoauueckoro 3akona JI.M. MenaeneeBa. [Ipuunnsl u
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB 3JIEMEHTOB M HMX COEAUHEHHUH 10
nepyuojiaM W rpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB MPOCTHIX
BEIIIECTB, BOJOPOJAHBIX COCTMHEHMM, BHICIITUX OKCHJIOB U THAPOKCHJIOB

13

14

1.5

BaneHTHOCTb. :‘)HGKTpOOTpI/ILIaTeHLHOCTB. CreneHb OKHMCIICHUS

Buner xumMuyeckoii cBsi3u (KOBaJCHTHAs!, HOHHAs, METAJLTUYECKasi, BOJIOPOIHAS)
U MexaHu3Mbl €€ oOpa3oBaHud. MeXMONEKYyIsIpHbIE B3aUMOJAECUCTBHUSL.
BemecTtBa  MOJIEKYJSIDHOTO M HEMOJIEKYJISIPHOIO  CTpO€HMA.  TuIibl
KPUCTAJIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBa BELIECTB OT THUIA
KPUCTAJUIMYECKOU pelIETKU

Xummnueckass — peakuus.  Kiaccudukanmss — XUMMYECKMX — peakuuid B
HEOPraHMYECKOM U OpraHM4ecKol XUMHUHU. 3aKOH COXPaHEHUsI MacChl BELLIECTB

1.6

CKOpOCTh peakimu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.7

TennoBble 3¢ GeKTh XUMUYECKUX peakiuil. TepMOXUMHUECKUE YPaBHEHHS

1.8

1.9

OOpatumble peakuuu. XuUMHueckoe paBHoBecue. (DakToOpbl, BIUAIOLIUE Ha
cocTosiHue xumuueckoro paBHoBecus. [Tpunnun Jle [llatense
OnekTpoauTnueckas nuccounanus. CuiibHble U ciadble 31ekTponuThl. Cpena
BOJIHBIX PAacTBOPOB BEUIECTB: KHUCHas, HeWTpanbHas, mienoyHas. CremneHb
Jucconranuy. Peakiim HOHHOTO 0OMeHa

1.10

1.11

1.12

IMunponus coneit. lonHoe nmpousBenenue Boabl. Bonoponansiil nokaszarens (pH)
pacTtBopa

CriocoObl  BBIpakK€HMsSI ~ KOHLIEHTPAllMM  pPacTBOPOB:  MaccoBas  JOJs
pacTBOpPEHHOTO BEIIECTBA, MOJISIpHAs KOHIEHTpauus. Hacelmenneie wu
HEHACBILIECHHBIE PACTBOPHI, paCTBOpUMOCTh. KpucTamioruaparsl
OKHCIUTENBHO-BOCCTAaHOBUTENBHBIE peakiuu. [loBeenne BemecTs B cpefax ¢
pa3HbIM 3HaueHueM PH. MeTobl anekTpoHHOro OasiaHca

1.13

DJIeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

2.1

OCHOBBI HeopraHqucxoﬁ XUMHNHU

KJIaCCI/I(bI/IKaI_[I/Iﬂ HCOPTaHUYCCKUX COCIUHEHMH. HOMCHKJ'IaTypa
HCOPTaHNYCCKUX BCIICCTB

2.2

XVUMHYECKHE CBOMCTBA BaKHEHIIMX METa/NIOB (HATpui, Kalui, KaJbLuH,
MarHuii, aJlOMUHUH, IIUHK, XPOM, XKele30, Mellb) U UX coenuHeHui. OOmme
CIOCOOBI MOJTYYECHUSI METAJIJIOB




2.3

XUMHYECKUE CBOMCTBA BaKHEHIIMX HEMETaUIOB (TajJOreHOB, CEpbl, a30Ta,
dochopa, yraepoga W KpPEeMHHS) M HX COCIUHEHHH  (OKCHIOB,
KHCJIOPOJICOACPKAIIMX KUCJIOT, BOJOPOJIHBIX COSIMHEHUN)

2.4

2.5

I'enernueckas cBI3b HCOPTraHNYCCKUX BCHICCTB, NPUHAMJICKAIIUX K
Pa3JIMYHbIM KJiIaCCaM

Nnentudukanys HeopraHndeckux coenHeHnii. KauecTBeHHbIE peakiuy Ha
HEOPraHWYECKHE BEIIECTBA U HOHBI

OCHOBBI OPraHMYECKON XUMUH

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUU XHUMHUYECKOTO CTPOEHUS OpPraHuYecKuX
coequuennii A.M. bytnepoBa. YTiiepoHbIN CKEJIET OPraHuYeCKON MOJICKYJIbI.
KpaTHOCTh XMMHYECKOH CBsI3U. S- U P-CBS3H. SP3-, SP2-, SP-rHOpHIU3aIUH
opbOuTaneil aTOMOB yriepo/ia. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMUYECKOIO
crpoenust mosekyn. ['omonoru. ['omonornueckuii psaa. Mizomepus u n3oMepsl

3.2

[TonstTue o  ¢dyHkumoHanesHOM  Tpynme. OpueHTanmoHHbIE 3P deKTh
3aMECTUTEIIEN

3.3

[IpencraBinenue o kinaccuukanuu opraHuueckux BemiecTB. HomeHknaTypa
OPTraHWYECKUX COCIMHCHHH (CHUCTEMaTHYeCKas) W TPUBHAIbHBIC Ha3BaHUS
BOKHENIIMX PEACTABUTENICHN KJIACCOB OPraHUYECKUX BEILIECTB

3.4

3.5

CBoOOHOpaaMKaIbHBIH M HMOHHBIM MeXaHu3Mbl peakuuu. Ilonstue o
HykJieopuie u snexrpoduiie. [Ipasuno MapkoBHukoBa. [IpaBuio 3aiineBa

AnkaHpl. XMMHUYEeCKHE CBOMCTBA AJIKAHOB: TaJIOTCHUPOBAHUC, ICTUAPHUPOBAHUC,
TECPMHUYCCKOC Pa3JIOKCHUC, KPCKUHI, HW30MCEpHU3aluA, T'OPCHHUC. HonyquHe
AJIKaHOB. HHKHO&HK&HLI. CHCI_II/I(l)I/IKa CBOMCTB OUKIOAJIKaHOB C MaJIbIM
PasMEpOM LUKIIA. Peaknun IMPUCOCAUMHCHUA U PAAUKAJIbHOI'0 3aMCIICHUSA

3.6

3.7

AnkeHbl. XMMUYECKHE CBOMCTBA: peaKLIMU IPUCOEANHEHUS (TaJJOTeHUPOBAaHUE,
THJIPUPOBAHUE, THAPOTaAIOTEHUPOBAHUE, THAPATaLUs), TOPEHUs, OKUCICHUS U
nosuMepuszanuu. [IpomblieHHble M Ja00paTOpHbIE CIOCOOBI IMOJY4YEHHUS
AJIKEHOB

AnkanueHsl. XMMHYECKHE CBOMCTBA alKaJUEHOB: PEAKIHUU MPUCOEAUHEHUS
(ruapupoBaHue, TraJIoTeHUPOBAHUE), TOPEeHUs U noiauMepusanuu. Iloxydyenue
aJIKaINCHOB

3.8

AnkvHbl. XMMUYECKHE CBOMCTBA: PEAKIMH IPUCOEANHEHUSI (TaJOreHUPOBaHUE,
THJIPUPOBAaHUE, TUAPATALUS, THAPOTAIOTEHUPOBAHNE) KaK CIOCO0 MOIyYEeHUs
IIOJIMMEPOB M JIPYrMX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
aleTUJICHA KAK MCTOYHMK BBICOKOTEMIIEPATYPHOIO IIJIAMEHU I CBApKu U
pe3ku MetasuioB. [IpuMeHeHne anernineHa

3.9

Apenbl. XuUMHUYECKHE CBOWCTBa O€H30JIa: peaKIHH JIIEKTPO(UIBLHOTO
3aMelleHus, MPUCOeAUHEeHHs (TUIpPUpPOBAaHUE, TaJoreHUupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHYECKUX CBOMCTB ToiyoJa. [lomydenue GeH3o:a.
Oco0eHHOCTH XHMHUYECKHX CBOWCTB cTupona. [lonmuMepusarus crupona.
Crioco0sI TOTy4YeHUsT U TPUMEHEHNE apPOMATUUECKUX YTIIEBOI0POI0B

3.10

Crouptel. IlpenensHple OJHOATOMHBIE CIHUPTHL. XHWMHYECKHE CBOWCTBA:
B3aUMOJICIICTBME C HATpUeM KakK CcHoco0  YCTaHOBJIGHUS  HaJIMYHUs
TUAPOKCOTPYNIBI, C  TaJlOTEHOBOJOPOJAMU  Kak  CHOCO0  MOJydeHHs
pacTBOpUTENEH, BHYTPU- U MEXMOJEKYyJspHas naeruapatanus. Peaxnus
ropenus. [lomyueHnue sTaHoya: peakmusi OpOKEHHUS TIIFOKO3bI, THIpaTaIus
STWJIEHA. OTWUJIEHITIMKOJIb M IJIMLEPUH KaK IPEICTaBUTENM IPEAEIIbHbBIX
MHOTOaTOMHBIX CIIUPTOB




3.11

®eHos. Xumuuyeckue cBoiicTBa (eHona (peakiuu ¢ HaTpUEM, THIPOKCHUIAOM
HaTpusi, opomom). [Tonyuenue dhenona

3.12

3.13

3.14

3.15

3.16

3.17

Anpaeruapl. XUMUYECKUE CBOMCTBA MPEAETIbHBIX albJACTHA0B: THIPUPOBAHHUE;
KAueCTBEHHbIC PEAKIMU Ha KapOOHWIbHYIO TPYIIy (peakuus «cepeOpsiHoro
3epkasiay, B3aumoeiicteue ¢ ruapokcuaom meau (11). Iomydenue npenenpHbIX
QIBJICTH/IOB. OKHCJICHWE CIUPTOB, TUApATalusl areThieHa. AIETOH Kak
peJIcTaBUTENb KeTOHOB. OCOOCHHOCTH pEaKIMu OKHCICHUS alleTOHa

KapOoHoBble KHCIOTBI. XMMHUYECKHE CBOMCTBA IPEEIIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XWMHYECKUX CBOMCTB MYpaBBHHOMN
kucinoTsl. IlomydeHne mpenesnbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE aJIKAHOB, AJIKCHOB, IIEPBUYHBIX CIHUPTOB, AJIbAECTMIOB. Bicuine
npeJiesbHble U HeNpeeabHble KApOOHOBBIE KUCIOTHI

Cnoxuele 3¢upsl u xupbl. CrnocoObl TONYyYEHHS CIOXKHBIX A(PHUPOB.
Obparumoctp peakuuu sTepudukanuu. llpumenenue cinoxHbBIX 3(QUPOB B
NHUIIEBOH M mappOMEpHOil MPOMBIIUIEHHOCTH. JKUPBI KaK CI0XHBIE 3(PUPBI
TJIMIEPUHA ¥ BBICHIMX KapOOHOBBIX KHUCIIOT. XUMHUYECKHE CBOWCTBA >KHUPOB:
THIPUPOBAHUE, OKUCIEHHE. [ MIponu3, Win OMBUICHHE, XHPOB KakK CIIOCO0
MPOMBIIIJICHHOTO TOJIY4eHHsI COJIeH BBICIINX KapOOHOBBIX KUCIOT. MBUTA Kak
COJIM BBICIIUX KapOOHOBBIX KHCIIOT

XUMHYECKUE CBOWCTBA TIIOKO3bI: PEAKIUH C Yy4acTHEM CIHPTOBBIX U
JIBJIETUAHOMN I'PYII U MOJIOYHOKHUCIIOE OpokeHue. IIpumeHenue riatokossl, eé
3HAYCHHE B )KU3HEICATEIILHOCTH OpraHu3Ma. Jlucaxapusl: caxaposa, MaJIbTo3a.
BoccranaBnuBaronie M HEBOCCTAHABIMBAIOIIME JAMcaxapuibl. ['uaponus
mucaxapuaoB. [lommcaxapuasl: Kpaxmal, riukoreH. CTpoeHue MakpoOMOJIEKYJT
KpaxMasia, TJIMKOTreHa M LeuIono3bl. Pdusnmyeckue cBOICTBa Kpaxmana U
[EJUTIOJIO3bl.  XUMHUYECKHE CBOMCTBAa Kpaxmaja: THIPOJIM3, KadyeCTBEHHAs
peakuus ¢ MoA0M. XUMHUYECKUE CBOMCTBA LEJIIFOJIO3bI: THAPOIN3, OTydeHHUE
3¢upoB nemnono3bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a,
alleTaTHBIN MIENK)

AMMHBI. AMHUHBI KaK OPTaHUYECKHE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTaMHU,
peakiusi TOpeHus. AHWIMH KaK TMpPEICTAaBUTENh apOMAaTUYECKHUX aMHHOB.
XVMUYEeCKUE CBOICTBA aHWIMHA: B3aUMOJICHCTBUE C KHCIOTaMH, OPOMHOM
BOJIOM, okucneHue. I[loaydeHne aMUHOB aJIKWIMPOBAHUEM aMMHaka |
BOCCTAaHOBJIEHMEM HUTPOIPOU3BOIHBIX YTIEBOAOPOIOB

AMUHOKHCIOTHI U OeNKH. AMHHOKUCIOTHI Kak amM(OTEpHble OpraHuYecKue
coenquHeHUsi. OCHOBHbIE aMUHOKHUCIIOTHI, oOpasyromue Oenku. XUMUYEeCKHe
CBOMCTBa O€JIKOB: THAPOIIU3, ACHATYpallls, KaueCTBEHHbIE (IIBETHBIE) PEaKLIUU
Ha OeJsIkH

3.18

3.19

CtpoeHue M CTPyKTypa MOJMMEPOB. 3aBHCHUMOCTh CBOWCTB TOJUMEPOB OT
cTpoeHUsT MoyeKkyld. OCHOBHBIE CHOCOOBI MONTYYEHHs] BHICOKOMOJIEKYIISIPHBIX
COCTMHEHUI: peaKIny MOJIMMEPU3aIuu U ToJMKoHaeHcanuu. Kinaccuduxarus
BOJIOKOH

MIICHTPI(I)HKB.I.IHSI OpTraHUYCCKUX coequHeHui. Pelnienue OKCIICPUMCHTAJIbHBIX
3aaa4 Ha paCliO3HABAHUEC OPraHUMYCCKUX BCIICCTB

3.20

4.1

I'eHeTnueckas CBsI3bp MEKY KJIaCCaMU OPTaHUYECKUX COCIMHEHUN
XUMHS U )KU3Hb

Xumus B moBcenHeBHOW xu3HH. I[IpaBuna Ge3omacHoW pabOTHI ¢ €AKHMH,
TOPIOYMMH U TOKCUYHBIMU BEILIECTBAMU, CPEJCTBAMH ObITOBON XUMUU




4.2

4.3

XUMHUS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIbCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIJIEHHOCTH. XUMUS U DHEPreTUKA: TIPUPOTHBIA U MOMYTHBIN HePTIHON
rasbl, UX COCTaB U Ucnoib3oBanue. CoctaB HeTH U e€ mepepadoTKa (IPUPOIHBIE
MCTOYHUKH YTJIEBOIOPOIOB)

XuMHS U 9KOJOTUS. XUMHUECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl M ero
nocneactus. Oxpana rugpocdepsl, mouBbl, arMochepsl, GIopsl U (ayHbl OT
XUMHYECKOTO 3arpsi3HeHus. [IpoOiema OTXOIOB M TOOOYHBIX IMPOIYKTOB.
ATNbTEpHATUBHBIC HCTOUHUKH YHEPTUU

4.4

OO01mue mpeAcTaBIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MONYYEHUS XUMUIECKUX
BEIICCTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUAKa, CEPHOW KUCIOTHI). UEépHas u
nBetHas  Metauryprus. CTEKIO ¥ CHWIMKATHAas  MPOMBIIUICHHOCTD.
[MpombitienHass  opranuueckass Xxumus. CpIpb€  UIS  OpraHUYECKOU
MPOMBINIIICHHOCTH

Tunsl pacy€THBIX 3a1a4

5.1
5.2

Pacuérbl macchl BenecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIMUECTBY
BEIIIECTBA, Macce WiIK 00bEMY OHOTO U3 YYaCTBYIOIIUX B PEAKLIUHU BEILIECTB

Pacuérsr TermoBoro 3¢ dexra peakuuu

5.3

Pacuérbl 00BEMHBIX OTHOLLIEHUH ra30B IPU XUMHUECKUX PEAKIMIX

5.4

5.5

Pacuérel maccel (00bEMa, KOTMYECTBA BEIIECTBA) IPOAYKTOB PEAKITHH, SCITH
OJIHO W3 BEIIECTB JIaHO B M30BITKE (MMEET MIPUMECH )

Pacuérel MmaccoBoii mii 00BEMHOM IO BBIX0J1a MPOIYKTA PEAKIIUU OT
TEOPETUIECCKH BO3MOXKHOTO

5.6

Pacuérer macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUHU, €CITH
OJIHO U3 BEILIECTB JIaHO B BUJIE PACTBOPA C ONPEIEIEHHON MaCCOBOM J10Iei
pacTBOPEHHOIO BEWIECTBA

5.7

Pacuértel ¢ ucnonb3oBaHUEM MOHATHI «MaccoBas JOJIs», «MOJSPHAS
KOHIICHTPAIIUS», KPACTBOPHUMOCTDY

5.8

Haxoxaenue MonekymnsipHOi (popMyJIbl OpraHM4YECKOI0 BEIIECTBA 10 €T0
IIJIOTHOCTU U MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJALIUX B €10 COCTAB, UIIU 110
MPOAYKTaM CrOpaHus




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

Yy4eOHuKHU:

Epemun B.B., Ky3smenko H.E., Tepenun B.U., /Ipoznos A.A., JIynun B.B.; nox pen. Jlynuna
B.B.//Xumus. Yrnyonéuusiii ypoensb. 10 kimacc. M.: [IpocBemenue,

Epemun B.B., Ky3smenko H.E., Tepenun B.U., /Ipoznos A.A., JIynun B.B.; nox pen. Jlynuna
B.B.//Xumus. Yrmyonéuusiii ypoens. 11 kimacc. M.: [Ipocsernienue.

METOANYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

Enunoe coneprxanue oobiero oopaszosanus https://edsoo.ru/mr-himiya/

Xumus. 10-11 knaccel. YrnyOnéHHslid ypoBeHb. Pabodas mporpaMma 1 METOIMYECKHE
pexkoMeHanuu K yueonukam nop pen. Jlyauna B. B. Epemun B.B., JIpo3noB A.A., Epemuna
N.B., Kepumor 3.10. https://prosv.ru/product/himiya-10-11-klassi-uglublyonnii-uroven-
rabochaya-programma-i-metodicheskie-rekomendatsii-k-uchebnikam-pod-red-lunina-v-v02/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnroreka Munpocsemienus https://lesson.edu.ru/catalog
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bubaunoreka L{OK https://lib.myschool.edu.ru/market?filters
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