MYHHUITUTIATHFHOE OIOJKETHOE 00IIe00pa30BaTENHHOE YUPEKICHHE
«JIuueit Ne 10» r. benropona

PACCMOTPEHO
PykoBoautens MO
/

Anppeiiuenko C.A.

IIporokon Ne 1 ot

«28» amrycra_2025r.

COI'VIACOBAHO

MBOY «JIunen NelOx»

3aMecTuTeNnbh  AUPEKTOpa

/

3atiieBa E.A.

«29» aprycra_2025rT.

YTBEPXKJIALIO
Hupexkrop MBOVY «Jluneit Nel0»
Crebnosckas JI.C.

[Tpuka3 Ne 345

oT «29» asrycra 2025 .
Ha OCHOBAaHUH PEIICHHUS
Me1arOrMYeCcKOro COBETa

npoTokoa Ne 1 ot «29» aBrycra
2025r.

MognucaHo yndpposoi
CTe6J'IOBCKaFI noanucbio: Ctebnosckan
ﬂapmca JTapuca CraHncnaBoBHa

[ara: 2025.10.02
CTaHNCNABOBHA (g.40.56 +03100"

PABOYASA ITPOT'PAMMA

(ID 8564743)

y4eOHOro npeamera « XuMus. Yrjay0JeHHbIH YPOBEHb)»

s ooyyaromuxcst 10 —11 kimaccon



MNOACHUTEJIBbHAS 3AIINCKA

Pabovas mporpamma Mo XMMHU Ha YpOBHE CpeqHero odOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbIX B DenepabHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoMX OCHOBHBIE 00pa30BaTe/IbHBIE MPOTPAMMbI, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit denepanun Ha niepuon no0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTro o0Opa3oBanus ydammxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOJUMYIO Ul aJaNnTaldd UX K OBICTPO MEHSIOUIMMCS YCJIOBUSM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHs OoOyueHHuss B opraHuzanusx mnpodeccuoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJIydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUM C OCHOBomosaratomumu mnosoxenuamu ProC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

¢ UH(QOPMAIIMOHHO-METOIMYECKasl, peaau3alus KOTOpoil o0ecrnedynBaeT MOTyYCHHE
IIPEJICTaBICHUs O LEIsIX, COJIEp)KaHUHU, oOlieil cTpaTernu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTUs OOy4arOUIMXCA CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ IpelycMaTpUBAET orpeziesieHue:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4yeOHOro
MaTepuana, KOJWYECTBEHHBIX M KAdyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B K
(OpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JIOCTIDKEHUH oO0ydJaromuxcs B paMKax HTOrOBOH arrectauuu B (opMe eIuHOro
roCyIapCTBEHHOIO YK3aMEHA [0 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

e yCTaHABJIMBAaeT MHBApUAHTHOE MPEAMETHOE CoJepKaHKe, 00s3aTeNbHOe IS U3YYEeHUS
B paMKax OTAENbHBIX  Npoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJEpKaTeJIbHbIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOT0 BpeMEHHU, pEKOMEHAYEMOT0 ISl U3YYEeHUS
OTJIEIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IOCIEAO0BATEIbHOCTh H3Y4YEHHs] Y4eOHOTO MaTepuana c
Y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio ILeleil W 3a7ady M3ydyeHus ImpeaMera Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATENILHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHMSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPEIHEro o0Imero oOpa3oBaHUs
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(JIMYHOCTHBIX, METANPEAMETHBIX, PEIMETHBIX), a TAKKE C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JCMCTBUI OOYYaloOLIEToCsl IO OCBOCHHUIO COJCpPKAHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU TPEIyCMOTpEHa
IIPEEMCTBEHHOCTh C OOy4YeHHEeM XHMHUHM Ha YpOBHE OCHOBHOTO 00mlero ooOpaszoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOH MPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMW)
COCTaBIISIONICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BbIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEISATHCS B COOTBETCTBUH C HAIPaBICHUEM
KOHKPETHOTO Mpoduisi 0O0ydIeHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mnodoxkeHusmMu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro M yriry0JaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHoro o0yueHus Ha
YPOBHE CpeHero obiiero o0pa3oBaHusl XUMUS HA YPOBHE YIiyOIEHHOIO M3YUEHHUS HaIpaBlieH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM OSTaloM IMOJyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CIHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cszu
U3y4YeHHUE TMpeAMeTa «XUMHUS» OPHUEHTHPOBAHO TNPEMMYIIECTBEHHO Ha paclIMpeHue u
yrayOieHne TEOpPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIMXCS, BBIOpABIIMX
onpeAenéHHbIi Npopuiib 00y4eHHs], B TOM YHUCIIE C MEPCHEKTUBOM MOCIEIYIOIMIETO MOTYYEHUS
XUMHYECKOT0 00pa30BaHus B OpraHu3alusix mpodeccruonanbHoro oopaszosanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO k maHuUpyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHO
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero 0oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUs»
OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIMTAHUS U COLIMAIILHOTO Pa3BUTHSI 00yUaIOLIUXCs,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JEATENIBHOCTH, HMMEIOIIHUX  MEXIUCUUIITMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBisitoliuMu  nipeMeTa «XUMHUS» Ha YPOBHE YIIyOJIEHHOIO H3Y4YEHMs SIBISIOTCSA
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldy COJEp)KaHUs 3TUX KYpCcOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a3oBoro u
yriay0nE€HHOTO ypOBHEN U3yUeHUS MpeaMeTa.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMHUS» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpeAMeTa. JTa CHCTEMa 3HAaHUM IOJIy4aeT ONPENCIIEHHOE TEOPETHUECKOE
JIOTIOJIHEHHE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oonbluii  00BEM
(dakToIornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHHs 00bEMa 3HAHUH O XMMHUYECKHX DJIEMEHTaxX u
CBOWCTBaX MX COEJMHEHUH HA OCHOBE PACIIMPEHUs U yrIIyOJeHHs MPEICTaBICHUNH O CTPOCHUU
BEIIECTBAa, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS peaklUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoandeckoro 3akoHa u
[lepuonuueckoil  cucTeMbl ~XUMHUYECKHMX  DJIEMEHTOB  0a3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKH 3pPEHHS] SHEPreTHUECKUX H3MEHEHUN NMpu e€ o0pa3oBaHUU U pa3pyLICHHH, a TaKkKe C
TOYKM 3pEHUS MexaHu3MoB e€ oOpazoBaHus. M3ydeHwe THUMOB peakuil JOMOJIHAETCS
(dbopmMHpoBaHUEM NPEACTABICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U JIEKTPOIU3E PACILUIaBOB
U PAcTBOPOB BEIECTB. B Kypce opraHMuYeckodl XMMHMHM IpPU PACCMOTPEHHUU pPEaKLMOHHON



CITOCOOHOCTH COEIUHEHUN yEIsIeTCs 0c000€ BHUMAaHHUE BOMPOcaM 00 AIEKTPOHHBIX A deKTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.
Ocoboe 3HayeHne UMeeT TO, YTO Ha COJEpKAaHHWE KYPCOB XMMHHU YTIYOIEHHOTO YpOBHS
U3YYEHHUS Ui KJIAccoB ompeaenéHHoro mnpoduis (rmaBHbIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JONOJHEHHUH K o0Iel cucTeMe MpeIMeTHBIX 3HaHUI) OKa3bIBalOT BIUSHUE CMEXKHBIC
npeaMmersl. Tak, HampuMmep, B COAEpP)KaHUHM TpeAMeTa s KJIacCOB XHUMHKO-(H3UUECKOTO
npoduns 0obIIOe 3HAYCHHE OyIyT UMETh 3JIEMEHTHI YYeOHOTO MaTrepuaia 1mo oOmei XUuMHuu.
[Ipy u3yueHum mpenMera B JaHHOM ciy4yae aklEHT OylneT cieilaH Ha OOIIHOCTh METO/0B
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUHM B XUMHH M B (DU3HMKE: aTOMHO-MOJICKYJISIpHAsl TEOpHUs
(MonekynsipHast Teopus B (U3MKE), 3aKOHBI COXPAHEHUS MacChl W DHEPIHH, 3aKOHBI
TEPMOJUHAMUKH, 3JIEKTPOJIN3a, IPEACTABIEHUS O CTPOCHUH BEILIECTB U IPYToOE.
B 10 e Bpems B coaepkaHuU MpeaIMeTa Ui KIacCOB XUMHUKO-OHOIOrHYecKOro nmpodus
OoJbIIMKA yAETbHBIN Bec OyeT UMETh OpraHuyecKas XuMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTb /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KIETKH KaK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOJST, K MPUMEPY, TaKWe CTPYKTYPHBIE
KOMIIOHEHTBI, KaK JMMU/bL, OEJKH, YTJIeBOJAbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUS O COCTaBE M CBOWCTBAX NpPEJCTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOM JUIS M3YYEHUS CYIIHOCTH MPOLECCOB (DOTOCHHTE3a, IbIXaHHsI, TUIIEBAPEHUSI.
B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAHUM U3yueHUe peameTa
«Xumus» Ha YrayOn€HHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBI3AX C Y4eOHBIMU
peIMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX o0acTell «ECcTeCTBEHHO-HAYUHBIC TPEIMETHIY,
«MaremaTtuka u uHpopMmaTHKa» u «Pycckuil A3bIK U IUTEpPATYpay.
[Tpu uzyyenun yuyeOHOro mpeamera «XHMHs» Ha YrIyOIEHHOM YPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOI0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITETbHOCTH YeJIOBeKa U OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. PerieHue 3Toil 3amaun Ha yriayOlIE€HHOM YpOBHE M3y4YeHUS
nmpeaMeTa mpeArnoaaraeT peajn3auio Takux emnei, Kak:
e (QopmupoBaHUE MPEICTABICHUN: O MaTEpUATHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
¥ TI0O3HABAEMOCTH SIBIICHUH TIPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Beayleil ponu B 00ecleYeHNH YCTOMUMBOTO Pa3BUTHUS YEJIOBEUYECTBA: B PEILICHUU
po0JieM HSKOJIOTMUYECKOM, SHEPreTUYecKod W NHIEBOM O€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3/JIaHWM HOBBIX MAaTEpUaloOB, HOBBIX HCTOYHUKOB DJHEPTrUHU, B
o0ecrieyeHNH parroHaIbHOTO MPUPOJIOTIOIH30BAHUS, B dbopmupoBanuu
MHUPOBO33pEHUS U 00IIEH KyJIbTypbl YEJIOBEKA, a TAKkKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOJHOM CpEIE;

® OCBOCHHME CHCTEMBl 3HAHMH, JISKAIIMX B OCHOBE XUMHUYECKOM COCTaBJISIONIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TOHSITHH, 3aKOHOB H
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEACTABICHUI O CTPOCHHMU BEIIECTBA HAa Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYISIPHOM, 0
TEPMOJMHAMHYCCKHX W KHHETHYECKHUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYICCKHIX
peaKIuii, 0 XUMHUIECKOM PaBHOBECHH, PACTBOpAX M JHUCIEPCHBIX CHCTEMax, 00 00X
HAYYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTRA;

e (QopmupoBaHue y 0OyYarOImIMXCS OCO3HAHHOTO IIOHMMaHHUS BOCTPEOOBAHHOCTU

CUCTEMHBIX XMUMHYECKHX 3HAHWM Ui OOBSCHEHHUS KIIOYEBBIX HUAEH U mpobiem
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COBPEMEHHOM XUMMH, A7 OOBACHEHHMs M HPOTHO3ZUPOBAHMS SBICHHH, MMEIOIIUX
€CTECTBEHHO-HAYYHYIO MPHPOIY; TPAMOTHOTO peIIeHUs MpobiieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLEHKM C IO3ULHUH SKOJIOTMYECKOU
0€30I1aCHOCTH MOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON JIEATEIBHOCTH YEIOBEKA,
CBSI3aHHOW C XUMHYECKUM IIPOM3BOJACTBOM, MHCIIOJIB30BaHMEM U IepepaboTKoN
BELIECTB;

yriiyOjieHHe TNpEeACTaBICHUH O Hay4yHbIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX
ABJICHUM, MMEIOIIMX MECTO B IPUPOJE, B IPAKTHUYECKOH JACATEIBHOCTH H
IIOBCEIHEBHOM JKHA3HH.

B 1uane peanuzanmuu TEpBOOYEPENHBIX BOCHHUTATENBHBIX M Pa3BUBAOLIMX (YHKUIUH
LIEJIOCTHOW CUCTEMBI CPEJHEro 00IIero oOpa3oBaHUS IPU U3YYEHUHU IpeaMmeTa «XUMHUsS» Ha
yri1yOJa€HHOM YpPOBHE 0COOYIO aKTyaabHOCTb IIPUOOPETAIOT TAKHE LIEJIN U 3a]1auH, KakK:

BOCIIUTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SBJICHUH NPUPOIBI, YBAXKCHHUS K
MPOLIECCY TBOPUYECTBA B OO0JIACTU TEOPETHUECKUX W MPHUKIAIHBIX HCCIECIOBAHHUA B
XUMHUH, GOPMUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHBALIMUA K OOYYEHHUIO M TMO3HAHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJNIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOEHHUS 00IEUEIOBEUECKUX [IEHHOCTEN;

pa3BUTHE  TIO3HABATENBHBIX  HHTEPECOB, HHTEIUIEKTYallbHBIX W  TBOPYECKHX
CHoCcOOHOCTEH 00yJarommxcsi, GOpMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
caMoO0pa30BaHUIO M HENPEPHIBHOMY OOpa30BaHMIO KaK YCIOBUIO YCIICUTHOMN
npoecCHOHaNbHOM U OOLIECTBEHHOW MEATEIbHOCTH, OTBETCTBEHHOI'O OTHOLICHHS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

dbopMUpOBaHHE YMEHHMI W HABBIKOB Pa3yMHOTO MPHUPOAOIOJIB30BAHUS, PA3BUTUE
HKOJIOTMYECKON  KyJIbTypbl, NpUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIONE3HOU
DKOJIOTUYECKOH JESATEIBHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX /Il M3y4eHUS XUMHUHM Ha YriayOJeHHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uvaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZleno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYEHHME OPraHUYECKOM XHMMMH, TPEICTaBIEHHE O MHOT000pa3uu
OpPraHWYECKUX COECIUHEHUII.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aToma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
CBs3M (OOMEHHBII M TOHOPHO-aKLENTOPHBIH). THUIbI epeKkphIBaHMsI aTOMHBIX OopOUTaneil, 6- u
n-cBsi3u. OnuHapHas, NBOWHAas M TpoWHas cBs3b. CrocoObl pa3pbiBa CBS3CH B MOJICKYJIAax
OpraHuyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKIeo(PHIe U AEeKTpoduIe.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYN. 3HAUEHUE TEOPUU CTPOCHUSI OPraHUYECKUX COECTUHEHUN.
Monekynspusie U cTpyKTypHble (opmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. WM3omepus. Bunpbl wu3zomepuu: CTpyKTypHas,
POCTPAHCTBEHHAs. JJNEKTPOHHBIE 3(PQPEKTHl B MOJEKYIaxX OpPraHMYeCKHX COeIWHEHHN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBnenue o kiaccudukanuu opranndeckux Bemiects. [loHsTHe o GyHKIIMOHATHHON
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemarnueckas HOMEHKIIATypa OpraHuYecKuX
coenuuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcobOennoct W KilaccuduKauus  opraHmdyeckux  peakiuil.  OKuCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XHUMUHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIIECHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHE),
KOHCTPYMPOBaHHUE MOJEIIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yraesogopoabl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOmiast popmysa, HOMEHKIIATypa U U30MEpPHSL.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKaHOB, sp3-r1/16p1/1m/13au1/151 ATOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckne CBOMCTBA aJKaHOB.

XVMHYEeCKHEe CBOWCTBA aJKaHOB: pEaKLUU 3aMEIIeHMs], N30MEepHU3aLIH, JErUIpUpPOBaHMUS,
IUKIU3alluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs] U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O0mIast popMyna, HOMEHKIAaTypa u u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) U OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuil psi aakeHoB, o0mas GpopMmyiia, HOMEHKIATypa. DJIEeKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, spz-m6pw1p13aum aTOMHBIX opOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruyeckast (Iuc-TpaHc-) uzoMepus. Ouznueckue
CBOMICTBA QJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOEAVHEHMS, 3aMEUICHHUS B -
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBs3b. CIIOCOOBI MOY4YEeHUS U IPUMEHEHHUE aJIKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH  DICKTPOHHOTO CTPOCHUSI M XMMHUYECKUX  CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMepHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHYIO CBsA3b. KauecTBEeHHbIE peaklMM Ha TPOiHYIO cBsi3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa ¥ U3oMepusi. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJbl OeH30Ia.
dusnueckue cBoilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJICBOJOPOJHOM paJMKale, PEaKUUU MPHCOSIUHEHHS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha NMpPUMEpE AJIKWIbHBIX PaJUKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. IlonyrHeie HedTsHbIE ra3el. Hedth u e€ nmpoucxoxaenue. KameHHbIH
yrojib W HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEeperoHKa, KPEeKUHT
(TepMHUYECKHiA, KaTAIUTHUECKUH), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
PUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eneTnueckas cB3b MEX/AY pa3IMYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakiuu 3amerieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHMaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO  pacTBopa Iméinoud. Bzaumopeiictue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHMs] BEIIECTB M MX IMPEBpallleHui: H3ydeHHe
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHME OPOMHOW MM MOAHOM BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHUE YIiepojia U BOJAOPOJa B OpPTraHUYECKHX BEIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4E€HHE €ro CBOMCTB, O3HaKoMJIeHHe ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ obOpa3uamMu IjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YITIEBOJIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
duznyeckue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHUPTOB. BoaoponaHble CBsI3U MEXAY
MOJIEKYJIaMH  CHUPTOB. XHUMHYECKHE CBOICTBAa: peaklUWWd 3aMelIeHHs, Jerujparaiu,
OKHCJIEHHUS, B3aUMOJEHCTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakuus Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HA OPraHU3M YeJOBEKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKkLUMM 3aMEUICHUs, B3aUMOJIEUCTBUE C OPraHMYECKUMU M HEOPTraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
M30MEPUS M HOMEHKJarypa. PU3MUYEeCKue CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE albJeruioB,
KaueCTBEHHBIE peaklMu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepust m HoMeHKiarypa. DPusnveckue CBOICTBA OIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUH C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHON KHUCIOTHL. [loHsTHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeleIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KucCHOT. IlpencraBuTenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUMHOBAS, JUHOIEB8As, JUHONEH08ds KHCIOTHL. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKue 1 XUMHYECKUE CBOIMCTBA: THAPOJIN3 B KHCIION U IIETIOYHON Ccpeie.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUT4 KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OO0mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noyMcaxapuasl). MoHocaxapuabl: TJIOKO3a, (PYKTO3a, rajakrosa, pubo3a, Ie30Kchpubo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupome. dPorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CHUPTOBBIX MW  aNbJETMJAHONW TIpPYII, CHOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTAHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuiaoB. HaxoxnaeHue B mnpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M Iesunono3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuloyio3pl. Dui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIM3, KAaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOICTBA IEJITIOI03bI: TUAPOIIN3, TOTydeHHE d3(PUPOB 11eTt0N03bl. [ToHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS! BEIIECTB U MX MPEBPALICHUIl: PacTBOPHUMOCTh
pa3jMyYHBIX CIMPTOB B BOJAE, B3aMMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHE ATHIIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKI[MU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxkcunom meau(ll)), peakius rimmepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMaM «Crupthl U denounbly, «KapOoHoBbie KUCTOTHI. ClI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHu4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaruyecKkue U apoMaTHUeCKUe; MepBUYHbIC, BTOPUUHbIE U TpeTUyHble. CTpOEHUE MOJIEKYI,
oOmras ¢opmyna, u3oMepus, HOMEHKIaTypa U (pu3mdeckue cBONMCTBA. XMMHYECKOE CBOMCTBA
anr(aTUYEeCKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTeNlb AMUHOB apoMatrudeckoro psaa. CTpoeHue aHwivHa. B3aumHoe
BJIMSTHUE TPYII aTOMOB B MolleKyie aHuinHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH30J1a.

AmMuHokuciotel. Homenknmarypa u  uszomepus. OrtnenbHble TPEACTaBUTENH  O-
AMUHOKUCIIOT: TJIMIMH, anaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
oOpa3oBaHHe NENTHAHON CBsA3U. buosornyeckoe 3HaueHHEe aMMHOKHUCIOT. CUHTE3 U THIPOIIN3
MENTHIOB.

benku kak mnpuponHsle monumepsl. [lepBuyHasi, BTOpUYHAs M TpPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHUE CBOWCTBA OCJIKOB: THIPOJIN3, ACHATYpalus, Ka4eCTBEHHBIC PEaKIUH Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IeHATypalusl OeNKOB NpU HarpeBaHWM, L[BETHbIE pEaKlUM Ha OCJIKH, peleHHe
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMo/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHMI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpU3aIIs U MOJIMKOHICHCAIINS.

[TomumepHbIe MaTepHalbl. [Tnactmaccel (mosmaTUIIEH, MIOJIMIIPOIINJIEH,
MOJIMBUHUIIXJIOPHI, MOJIUCTUPOT, MOJMMETUIIMETaKpUIIaT, MOJTMKApOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKME Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanpHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, allETaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TeyoH, KeBiap, dBJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHHE C
oOpa3liaMyd TMPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHUE JIACTMACC U BOJIOKOH.

PacuérHble 3amaun.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIIUX B €r0 COCTaB, HAXOXKICHHUE MOJICKYJSIPHOH (OPMYIBI OPraHNYECcKOTro
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BEMY) MPOYKTOB pEaKLUU WU/WUIN UCXOJHBIX BELIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOT0 BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB MOJy4YeHUS,
OIpEEeNICHUE JI0JIM BBIXOZA IIPOJIyKTa pEaKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYyYHBIX IMOHATHH, Tak U
MOHSATUM, TPUHATHIX B OT/IEIBHBIX PEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOIIOJeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOIEb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSHUE BELIECTBA, (PU3MUYECKHE BEIUYUHBL,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, SKocuctema, ouochepa, MeTabonM3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTePOTPODHBIA THUI MHUTaHUS, OpoXKeHHe, (HOTOCHUHTE3, NbIXaHUEe, OEJKH,
YIJICBOJIBI, XKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIUBO.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHATILHOTO MUTAHMS, MOIOIIIME CPE/ICTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anemenT. M3oronsl. CTpoeHHE 3JE€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTHUYECKHE YPOBHM U TOLYPOBHH. ATOMHBIE
opoutanu. Kinaccudukaius XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenernenue
AIIEKTPOHOB TIO AaTOMHBIM OpOUTAISIM. ODIEKTPOHHBIE KOH(QUTYpAallUd AaTOMOB JIIEMEHTOB
NEepPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHMM, 3JIEKTPOHHbBIE
KOH(UTypalui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonnueckuii 3akoH u llepuonnueckas cucremMa XumMuyeckux d3emMeHToB J[.H.
MengeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XUMUYECKUX DJIEMEHTOB M 0Opa3yeMbIX MMM TMPOCTBIX M CIOHBIX BEIIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Mennaeneena.

XuMuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METAJUIMYECKAas.
MexaHnnu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKUENTOPHBIA. DHeprus
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U JuinHa cBA3U. [loaspHOCTh, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIGHTHOM CBsI3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MEXMOIEKYISIPHBIE B3aUMOACUCTBUS.

BajieHTHOCTP W BaJieHTHBIE BO3MOXKHOCTH aTOMOB. CBsI3b 3JEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUYECKHM CTPOEHUEM (Ha MpUMEpPE COEAUHEHUN 3IIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBienre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABl. 3HAUE€HHWE KOMIUIEKCHBIX coenuHeHui. [loHstne o
KOOPJIMHALIMOHHON XHUMUH.

BemectBa MOJEKYISPHOTO M HEMOJEKYISPHOTO CTPOEHUs. THUIBl KPUCTAIIIMYECKUX
pem€ToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsaTue o nucnepcHbix cucremax. MctuHHble pacTBOpbl. IIpeacTaBieHne 0 KOJIOUIHBIX
pactBopax. CrnocoObl BbIpaX€HHsI KOHIICHTPAIMM pPACTBOPOB: MaccoBas JOJs BeELIECTBa B
pacTBope, MOJISIpHAas ~ KOHUEHTpaunus. HacellleHHble UM HEHaCBIEHHBIE  PacTBOPBHL,
pacTBOpuUMOCTh. Kpructaiutoruaparsl.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHX BEHICCTB. |pHBHAIBHBIC HAa3BaHUS
OT/JIEJIbHBIX MPEJCTABUTENICH HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XuMHYECKUX PEeaKIHii B HEOPraHUIeCKOW U OPraHMYeCcKOi XUMHUU. 3aKOH
COXpAaHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUHU MPU XUMHUYECKHX
peakuusx. TernoBbie 3QPEKTh XUMHUIESCKUX peakiuid. TepMOXUMHYECKUE YPABHEHUSI.

CKopocTh XUMUYECKOM peakIlny, €€ 3aBUCUMOCTh OT pa3inuHbIX (QakTopoB. ['oMoreHHBIE
U TreTeporeHHble peakuuu. Karanus u katanu3aropsl.

O6parumble U HeoOpaTUMBbIE peakIMu. XuUMHUYeckoe paBHoBecue. KoHcTaHTa
XHMHYECKOTO paBHOBeCHS. DaKTOpbI, BIUSAIOIIME HA MOJIOKEHHE XMMHUYECKOTO PAaBHOBECHS:
TEeMIIepaTypa, JaBJICEHHE M KOHLEHTpAlMU BEIECTB, y4acTBYIOLIMX B peakuuu. [lpunuun Jle
[[Tarense.

OnekTponuTudeckass gucconuanusi. CuibHble U cladbie  3JeKTpouThl. CTeneHb
nuccormaiuu. Cpefa BOIHBIX PacCTBOPOB: KUCIIOTHAs, HEUTpasibHas, IIejouHas. BogopoaHbril
nokazarensb (PH) pactBopa. ['uaponus coneit. Peakiiuu noHHoro oomMeHa.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOkucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHUS W BOCCTAaHOBJIEHHUS. BakHeWne OKUCIUTENIH U
BOCCTAaHOBUTEIN. METO/T 2JIEKTPOHHOTO OanaHca. DJIEKTPOIU3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCIEpUMEHTAIbHbIE METOJAbl HM3YYEHMsS BEIIECTB U HUX MPEBpAIICHUI: pa3lioKeHUe
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTalld3aTopa, MOJEIM KPUCTALNIMYECKUX PEIIETOK,
MPOBEJICHUE peaKIMii HOHHOTO0 OOMEHa, OIpeAesieHHe CpeAbl PacTBOPOB C  IMOMOIIBIO
WHJUKATOPOB, U3YYCHHUE BIUSHUS PA3UYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaKInu U
MOJIOKEHUE XUMHUUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

[Tonoxxenue HemetaiwioB B llepmogmyeckoil cucteMe XuUMHYECKUX dieMeHToB J[.U.
MenneneeBa W OCOOCHHOCTH CTPOEHHUSI HMX aTroMoOB. (DuU3HUECKHE CBOWCTBA HEMETAJLIOB.
AmnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoa, cepsl, hocdopa u yraeposa).

Bonopon. Ilonyuenue, ¢puzndeckue ¥ XUMHUUYECKHME CBOWMCTBA: PEAKIUU C METAIAMH H
HEMeTaJlIaMHi, BOCCTAaHOBUTEIbHbBIE CBOUCTBA. [ Mapuabl. TOMIIMBHBIEC 3JIEMEHTHI.

["amorensl. Haxoxxnenne B mpupojie, CrocoObl MONyYeHUs, (GU3NIECKUEe U XUMHUYECKHE
cBoiicTBa. ['asoreHoBonOpoabl. BaxkHeMIMe KHUCIOPOACOAEPIKAILNE COCIUHEHUS TaJIOr€HOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHsI TajloreHoB. [I[puMeHeHre rajloreHoB u
UX COEINHEHHUI.
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Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
dusnueckue M XUMHUYECKHE CBOWCTBA M TNPHUMEHEHHE KHuciopoga M o030Ha. OKcuisl U
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KACTOTEI U uX coiu. OCOOCHHOCTH CBOMCTB CEepHOM KHCIOTHL. [IpuMmeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxknenue B mpupojnie, crnocoObl MOITydeHHs, (PU3MUecKHe U XUMHYECKHE
cBoiictBa. AMMHak, HUTpuAbL. OKcuIbl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KUCHOTHL. [IprMeHeHue a30oTa M €ro coeAMHEHUil. A30THbBIE
ya00peHusl.

®ochop. Haxoxaenne B mpupoje, crnocoObl ModydyeHUs, (U3NYECKue U XHUMHUYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yI0O0peHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKUE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yrojb, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MpPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, H €r0 COSAUHEHHI.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coeauHeHuil. CTEKII0, €ero MOJy4YeHNe, BUIIBI CTEKIIA.

[Tonoxxenne metaios B [lepuonnyeckoil cucreMe XMMHUYECKUX 3J1eMEHTOB. Oco0eHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue ¢pu3ndeckue cBOMCTBA METAJLIOB.
[TpumeHeHre MeTaIIOB B OBITY U TexHHKE. CIIaBbl METAJLIOB.

DNEKTPOXUMUYECKUNA PpsiJl  HampspDkeHUH MerauioB. OOmme crnocoObl  MOJTYy4EeHHS
METAJUIOB: THAPOMETAIUTYPTHS, TUPOMETAILUTYPT U, dIeKTpoMeTauTyprusi. [loHsTre o Koppo3uu
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapaktepuctuka metamioB |A-rpynmsl [lepuoanueckoil cuCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nmonydenue, Gu3Mueckue U XMMHUYECKUE CBOICTBa, NPUMEHEHNE
MPOCTHIX BEIIECTB M UX COCTMHEHUH.

O6mas xapaktepuctuka MetannoB |IA-rpymnmer [leprogndeckoit cUCTEMBI XUMHYECKHX
AJIEMEHTOB. Maruuii W KajblMid: mojydyeHHe, (U3NYeCKMe W XHMMHUYECKHE CBOMCTBa,
IPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJNIOMHHHHI: TIOJy4YeHHE, (U3UUECKUe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(oTepHble CBOICTBa OKCHJIA M THUAPOKCHIA ATIOMHUHMSA,
THJIPOKCOKOMITIIEKCHI aTFOMUHHUSL.

OO6miass xapakTepucTuka MeTauioB MNoOouHblx mnoarpynn (b-rpynm) Ilepuoauueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

dusnuecKkue U XUMHUYECKHE CBOMCTBA XpoMa U ero coetuHeHu. OKCHIBI U THIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U quUXpoMarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

®us3nyeckue MW XHMMHYECKHE CBOMCTBA MapraHiia M €ro COeIWHEHHMH. Baxuenmme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIIUTENbHBIE CBOWCTBA.
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DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnl. OKCUIbl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenre u npuMeHeHHe Keje3a U ero CIiJIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonyyenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y THIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[pMeHeHne IuHKa U ero CoeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M MX MPEBPAILCHUM: HU3ydEeHUE
0o0pa310B HEMETAJJIOB, TopeHue cepsl, gocdopa, ’xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aMMOJEHCTBHE ILEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
’Kese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJA M KaTHOHBI METAJUIOB, B3aMMOJICHCTBUE TMAPOKCHUIOB AJFOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIIEPUMEHTANBHBIX 3aa4 1o TeMaM «['anoreHsm»,
«Cepa u e€ coenuHEHHS», «A30T U Pochop 1 UX COeTUHEHU», «MeTauIbl TIaBHBIX TOATPYII,
«MeTtaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelIeCTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoma). [IpoMblineHHbIe
CIOCOOBI MOJMYYSHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalollel cpeabl U
ero nocyiencTus. Poiib XuMuu B 00€CTICUEHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBbIE cpeacTBa. [IpaBuiia uCmonb30BaHUA
JIEKApCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEAULUHBI.

XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb xuMuu B o0ecrieueHun
MUIIEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCEAHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpaCcKu, CTEKJIO, KepaMuka. MaTtepuaibl
JU1s1 3JIeKTpoHUKH. HanoTexHonoruu.

Pacuérnbie 3anaumn.

Pacuérbl: macchl BemiecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMUYECTBY BELIECTBa,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLMU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB MMEEeT NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTAa PEaKIMU, €CM OJHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOPE, JOJU BBIXOJA MPOAYKTAa PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMeTHBIE CBSI3H.

Peanuzaius MeXIpeIMeTHbIX CBSA3eH MpHU W3YyYeHHH OOIIEH U HeOpraHUYecKOil XUMUU B
11 xnacce ocyuiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHA,
TaK Y MOHATUM, IPUHATHIX B OTJEIBHBIX IPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.
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OO0me ecTeCTBEHHO-HAyYHbIEC TOHATHS: SBJICHHE, HAy4dHBIH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KIacCu(UKAUs, TEePUOIUIHOCTh, HAOIIOJEHUE, W3MEpPECHHE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, d3JEKTPOH, IMPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIMHHIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTadoOJu3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPBI, YIIEBOABI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpaduisi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHomoTHs: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIC MaTepUAIbI,
CEIbCKOXO03SHUCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAas IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBILIIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJIEKTPOHHAS! TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.
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I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBUM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHUs
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUC POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CaMOCTOSITEIbHOCTH M CAaMOOIIPEIEIICHUIO;
HaJIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTb M  CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOACTBOBATLCSA IMPUHATHIMU B O6H.[CCTB€ npaBuJIiaMd W HOpMaMM HNOBCIACHUS, HAINYUC
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH >KU3HEHHbBIE
IUIaHBI.

JIM9HOCTHBIC PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTPAKAT CPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW EATEILHOCTH 00YUJAIOMIUXCsl B MPOLIECCE pealln3alui
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE PE3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPaxaroT c(hOpMHUPOBAHHOCTh
OTIBITA TIO3HABATEILHON M MPAKTHUECKOW JEATEIILHOCTA O0YYAIOUINXCS B MPOIIECCEe PeaTn3aiuu
00pa30BaTeNbHOM 1€ATENbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax MW IIpaBUJIAX MEKIMYHOCTHBIX OTHOIIICHHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JI€ATEILHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PCIICHHUN y‘IC6HI>IX M ITO3HABATCJIbHBIX 3a71a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI IPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM JesITeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOWICHHUA K HCTOPUYCCKOMY MW HAYYHOMY HACICAWIO OTE€YECTBECHHOM
XHAMUH,

YBa)KE€HHsI K IpOIlecCy TBOpPYECTBA B OOJIACTH TEOPHM M IMPAKTHUYECKOI'O MPUIIOKEHHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yJNbTaT JJIUTEIbHBIX HAOMIOJICHHH,
KPOMOTJIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyada y‘-IéHBIX " IIPaKTUKOB,

MHTEpeca M TI03HABaTEbHBIX MOTHMBOB B IIOJIYyYEHUH M MOCIEAYIOIIEM aHajIu3e
UH(OPMaLIUHU O TIEPEIOBBIX TOCTUKEHUAX COBPEMEHHOM 0TEUeCTBEHHONW XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOI'O IMTOBEACHMA,;

CIOCOOHOCTH OIICHUMBATh CHUTyalluHd, CBA3aHHBIC C XHMHUUYCCKHMHU ABJICHUAMH, U
OPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYICh Ha MOPAIbHO-HPAaBCTBEHHbIE HOPMBI H
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBATh CBOE MOBEACHHUEC W IIOCTYIIKH CBOUX TOBapI/IHIeﬁ C HOSHHHI;'I
HPABCTBCHHBIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCHC}ICTBI/Iﬁ IMMOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

NOHUMaHMs LEHHOCTeH 3/0pOBOro M Oe30MmacHoro obpasza >KU3HH, HE0O0XOAMMOCTH
OTBE€TCTBEHHOI'O OTHOIICHUS K CO6CTBCHHOMy (bPISI/I‘—IeCKOMy H IICUXUYCCKOMY 310POBBIO;
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coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBON JIESATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aAIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETCHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKOM JICSITEIIbHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YUYCHHIO MPOQECCH pa3IudHOro poja, B TOM YHCIIC Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYJ0BOM N€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynymieil mpodeccuu U peaau3anuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH O0IIIeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHUs] BOIIPOCOB
PalMOHAIBHOTO MPUPO/IOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BpPEI OKPYKalled MPUPOJHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) HEeHHOCTH HAYYHOI0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUA HAyKd U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUH KakK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIMoOHAIBHOTO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUH [EJOCTHOTO MPEICTaBICHUS 00 OKPYKaIOIIEM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOM ITMBHJIM3AIMH: B €&
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX MTPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
OSHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U YKOJIOTHIECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOIydaeMbIe 3HAHUS IS
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aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHUsI 1e71aTh 000CHOBaHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS JAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIJISI PEIICHUS TPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3ysiabTaTbl OCBOEHHUs IHPOTpaMMBbl [0 XMMHUU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXmpeIMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
nu CHGHI/I(i)I/IKy METOA0B IIO3HAHUA, I/ICHOJII)SYCMBIX B €CTCCTBCHHBIX HaYKaX (MaTepI/Iﬂ, BCIICCTBO,
9HEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPHUHIUII, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHE);

YHUBEPCAJIbHbBIE yucOHBIC JEeACTBUS (To3HaBaTeIbHBIC, KOMMYHHUKATHBHBIE,
perynsTHBHBIE), obOecreynBaonme (HopMupoBaHue (YHKIMOHAIBHOW TPAMOTHOCTH |
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYYaloOIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIUIUTMHAPHEBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBbIE AEWCTBHUS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU Y4€OHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IKaTI/IBHI)IMI/I nu peFYJ'ISITI/IBHBIMI/I I[el\/JICTBI/IﬂMI/I.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JIOTHYECKHE AeiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENu JeATeIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C TOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMI)I JJOTUYCCKOI'O MBIIIJICHUA: BBIACIATH
XapakTepHble TMPU3HAKK TOHATHUI M yCTaHaBIMBAThL MX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIINE OHITUS JIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIIECCTB U XUMHNYCCKHUX peaKumZ;

YCTaHABJIIMBATb MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKHE PACCYKJEHHUS (MHIYyKTUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

IMPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKUE (3H3KOBLI€)

MOACIH, HpCO6pa3OBBIBaTL MOZACIILHBIC IPECACTABIICHUS — XUMHUYECKUH 3HAK (CI/IMBOJ'I) QJICMCHTA,
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XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — @pU pElIeHUH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHBIE MOJEIbHBIE MPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XMMUUECKUX PEAKIIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O TIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIU;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIb30BaTh IOCTaBJICHHBIE M
CaMOCTOSITENIEHO C(hOpMyTUPOBAaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M IPOBEICHMS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHMUYECKON HCCIIEI0BATENbCKOM M IPOEKTHOM JAESATENIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJAEp:KaHMs, CIIpaBOYHble Imocodus, pecypcel HHTepHeTa),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpenCcTaBICHUs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHbIE METOAbl IpPU IOMCKE U O0TOOpe
uHpopManuu, HeOOXOAMMOM IS BBIITOJIHEHHS YU€OHBIX 3a7a4d ONpeaeIEHHOTO THIIa;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMMmsl, TaOJIULbI, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue W MaTreMaTH4yecKHe) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAaKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe 1eHCTBHUSA:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYK/Ia€MOM TeMBbI B XOJI€ JMaora U/uiu JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIBHO BBIIIOIHEHUS
IIPEUI0KEHHON 3a1a4H;

BI)ICTyHaTB C HpCSCHTaHI/IefI pGSYHI)TaTOB HOSH&B&TGHLHOﬁ ACATCIIbHOCTH, HOJ'Iy‘IGHHI)IX
CaAMOCTOSTCIIBHO WJIN COBMECTHO co CBepCTHI/IKaMI/I HpI/I BBIITIOJTHCHUHN XHUMHWYCCKOI'O
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO WCCIECIOBAHHIO CBOMCTB HW3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTO TMPOeKTa, W (POPMYIHPOBATH BBIBOJBI MO pPE3yiIbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MO3UIINI B X0J1€ 0O0CYXICHHSI 1 OOMEHa MHEHUSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBUSA:

CaMOCTOSITENIbHO TUIAHUPOBATH M OCYUIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraéMblii aropuT™M JEUCTBUN NPU BBINOJHEHUHM Y4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
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BBIOMpATh Hanbosiee 3(HEKTUBHBIN CIIOCOO WX PEIICHUS ¢ yYETOM MOJYyUYCHHs] HOBBIX 3HAHHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIIUAX,

OCYILIECTBIIATH CAMOKOHTPOJIb IEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATDI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOrPaMMbI IO XMMUHU Ha yriiyOJIEHHOM YpOBHE Ha
YPOBHE CpeaHEro oOmero oO0pa3oBaHMs BKIIIOYAIOT CrieU(pHUUEcKue A y4yeOHOro mpenmera
«XUMUS» HayyHble 3HAHUS, YMEHHs M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
IpeoOpa30BaHUIO 3HAHUM, BUABI IE€ATEIBHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHUSA U NPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CUTYyalUsX, a TaKXKe B PEaTbHBIX >KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XUMHEH. B mporpamme 1o XMMHM IPEIMETHBIE PE3YyJIbTaThl IIPEICTABIICHBI I10
roJlaM U3y4eHusl.

10 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOCHUS Kypca «OpraHudecKkas XuMUsD OTPAXKaIOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYEHUU OPTraHUYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HayK U €€ POoJH B 00ECIIeUeHUH YCTONYMBOIO Pa3BUTHsI YEJIOBEUECTBA B
peltieHun MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON 0€3011aCHOCTH, B Pa3BUTHU
MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECICYCHUU
paloHaIbHOTO MPUPOIOTIOIH30BaHUS, B (DOPMUPOBAHUHM MHUPOBO33PEHUS M OOIIEH KYyIbTYphI
YeNOBeKa, a TaKKe OKOJOTHYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATAIOIINE
HOHATHS — XUMHYECKHI DJJIEMEHT, aToM, SIPO M 3JIEKTPOHHAas o00osodka aroma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKIAEHHOE COCTOSHUS aTOMa, TMOpUIU3alUs aTOMHBIX
opOuTanel, WOH, MOJIEKYJla, BaJEHTHOCTH, AJIEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIApHAs Macca, MOJIAPHBIA O00BEM, YIJIEPOAHBIA CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paJuKal, CTPYKTYpHbIe (HOpMyibl (pa3BEPHYTHIE, COKpAIIEHHEBIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHAas M MPOCTPAaHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
MU30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- U a30TCOAEpKALINE
OpPraHUYEeCKHE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbBIC
COCIMHEHUS; TEOpPHUH, 3aKOHBI (mepuogudeckuii 3akoH JI. M. MeHneneeBa, Teopusi CTpPOCHUS
oprannyeckux BemecTB A. M. byrtnepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpPAaHEHHsS M TMPEBPALEHUS DSHEPrUM NpPH XUMHUYECKHX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMUMHUH, MHPOBO33PEHUECKHE 3HAHHUS, JICKAIINE B OCHOBE IMMOHUMAaHUSA
MPUYMHHOCTH M CHUCTEMHOCTHM XHUMHYECKHX SIBJICHUW; TPEACTAaBICHUS O MEXaHU3Max
XAMHMYECKUX PpEaKUUl, TEPMOAMHAMUYECKHUX M KHHETUYECKUMX 3aKOHOMEPHOCTAX  UX
MPOTEKaHUs, O B3aUMHOM BIIHMSHHHM aTOMOB M TPYII aTOMOB B MoJeKynax (MHAYKTUBHBIN U
Me3oMepHbIi dddexTr, opueHTaHnThl | 1 Il poxa); dakromornyeckue cBeICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MMaCHOM HCITOIh30BaHUH BOXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON J[EATEeNhbHOCTH YENIOBEeKa, OOIMUX HAYYHBIX MPUHIUIAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METaHOMAa, epepadoTK HeTH);

c(hOopMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbBIE MPU3HAKU TMOHATHHA, YCTAaHABINBATH
WX B3aHMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUA MPU ONMMMCAHUN COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKUX COECIUHEHUM;

c(hOpMUPOBAHHOCTh YMEHUH:
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UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJIsl COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEILECTB;

COCTaBJIATh ypPaBHEHUS XHMMHUYECKUX pEeaKkUMid M  pacKpplBaTb HX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~ PEAKLUH IOCPEICTBOM  COCTABIEHHSI  3JIEKTPOHHOI'O
OanmaHca 3TMX peakuuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBJIEHUS HX IOJHBIX U
COKpAaIlICHHBIX HOHHBIX YPAaBHECHMIA;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB U1 WJUIIOCTPAlMM  HX
XMMHYECKOI'0 ¥ IPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTAHABIMBATh IPUHAJIEC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIIECTB IO MX COCTaBY M CTPOCHHIO K OINPEAeIIEHHOMY KJIACCY/TPYIIe COeTMHEHHUH, 1aBaTh UM
Ha3BaHUA 10 cucremarndeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIC HA3BaHUS
JUIs  OTAENbHBIX MpPEICTaBUTENIEH OPraHMYeCKUX BEIIEeCTB (ITUJICH, alleTWIIEH, TOJyoll,
[JIMLUEPUH, STWIECHIJIUKOIb, (QeHos, (opMalbleruj, aueTaabAerus, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBas, OJEUHOBAs, NAJIbMHTUHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHWH, MaJIbTO3a, PPYKTO3a, AHUIIMH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOII U JIPYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACNATh BHUJA XUMHUECKOW CBS3M B OPraHMYECKUX
COEMHEHUX (KOBAJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemectB A. M. ByrtiepoBa st 0ObsSCHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (QU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH pPa3InYHbIX KJIACCOB OPIaHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIME€HOB, AJKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIMPTOB, AIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOA0OB (MOHO-, TU- U MOJIHCAXapUa0B),
WUTIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMH COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKINH C UCIIOJIBb30BaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIaTb HA KOHKPETHBIX MPHMEPAax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBaJIEHTHOM CBSI3U (O- U TM-CBSA3M), B3aMMHOI'O BIUSHUS aTOMOB M IPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CBIPhS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepaboTKM W MPAKTUYECKOE NPUMEHEHUE
IPOJYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O E€CTECTBEHHO-HAY4YHBIX METOJax
MO3HAHUS — HaONIOJIEHUH, W3MEPEHUH, MOJEIUPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHME, OOOOLIeHHE, CHUCTEeMaTH3alUI0, BBISBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIsl U3yUEHUsl CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUii;

c(OPMHPOBAHHOCTh YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MIOHATUAMU U
NpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHbIX IpeAMETOB s Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYIIHOCTH MaTepUaibHOrO €AMHCTBA MHUpPA, MCIOJb30BAaTh CHUCTEMHbIE 3HAHHS IO
OpraHUYECcKON XMMHUU JJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SIBJICHUM, HMEIOLINX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHPOBAHHOCTh YMEHHUH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opmyram u
YPaBHEHUSAM XHMHUYECKUX DPEAaKIMH C MCHOJb30BaHHMEM (PU3MUECKHX BEIUYHMH (Macca, 00BbEM
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ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacuéThl IO HAXOXKJICHUIO XMUMHUYECKOW (DOPMYIIBI BEIIECTBA MO U3BECTHBIM MACCOBBIM JOJSM
XUMHUUYECKHX 3JIEMEHTOB, IIPOJYKTaM CrOpaHUsl, IJIOTHOCTH ra3000pa3HbIX BEILIECTB;
c(hOpMUPOBAHHOCTh YMEHHII: MPOTHO3UPOBAThH, aHATU3UPOBATH M OIICHUBATH C MO3ULIUN
9KOJIOTHYECKON 0e30MacHOCTH IOCJIEJACTBUS OBITOBOM U IMPOU3BOJICTBEHHOM AESITENHLHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BaTh IOJIYYEHHBIE 3HAHUS MJIs
NPHUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSX, CBI3aHHBIX C XUMHUCH;
c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCIIEPUMEHT (ITOJIyYeHUE U U3YUYEHUE CBOMCTB OPraHUYECKUX BEILIECTB, KAUECTBEHHBIE PEaKIIuu
YIJIEBOAOPOAOB pAa3IMYHbIX KJIACCOB M  KUCJIOPOJCOJEPKAIMX OpPraHMYEeCKUX BELIECTB,
pellleHue HSKCIEPUMEHTANbHBIX 3aJad [0 PACIIO3HABAHHWIO OPraHMYECKHX BEIIECTB) C
coOnrofieHreM TMpaBuwil  0E30MacHOro  OOpalleHuss C  BellecTBAaMU M JTaOOPaTOPHBIM
o0opynoBanueM, (QOpMyIUpOBaTH II€JIb HCCIENOBAHMsS, IMPEACTaBIATh B pa3luyHON ¢dopme
pE3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;
c(OpMUPOBAHHOCTh YMEHUI:

coOroaaTh MpaBUiia AKOJOTUYECKU II€IeCOO00Pa3HOro MOBENEHUs B OBITY M TPYIAOBOMH
JIEATEIbHOCTH B LEJAX COXPAaHEHUs CBOETO 30pOBbs, OKPYKAIOLICH NPUPOIHOU cpeabl U
JIOCTHXKEHUS €€ yCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOI'O JAEUCTBUSI HA JKUBBIE OPraHU3Mbl ONPENEIEHHBIX
OpPraHMYECKUX BEILECTB, TOHUMAs cMbIci nokazatens [IIK;

AHAIM3UPOBATh  IEI€COO0Pa3HOCTh  NPUMEHEHHsS ~ OPraHMYeCKHUX  BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILLIEHUS PUCK-TI0/Ib3A;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XUMHUYECKOM
uH(pOpMallMM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi uHGpopMmanuu, WHTEepHET U JApyrue), KPUTHUYECKH aHAJIU3UPOBATH XHUMHUYECKYIO
uH(popMalLnio, rnepepadarbiBaTh €€ U UCIOJb30BaTh B COOTBETCTBUHU C MOCTABJIEHHOW Y4eOHOM
3a/1a4uen.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOGHHsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHNUN: O MaTEPUAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUM MPHUPOJBI, O MECTE€ W 3HAUEHUM XHMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojil B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUHU MPOOJIEM IKOJOTHYECKOMH,
HHEPreTUYeCKO M THIIEeBON O€30MacHOCTH, B pPa3BUTUM MEIMIMHBI, CO3/IaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPrUM, B  OOECHEUEHHWU  PalMOHAIBHOTO
MPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYyphl UeJIOBEKa, a TAKKE
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/10pPOBBIO M IPUPOTHON Cpesie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHWW, KOTOpas BKJIKOYAECT: OCHOBOINOJATrarolIue
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, AIEKTPOHHAS 000I04YKa aTOMa, S-
, p-, d-aroMHBIE OpOWMTANM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHS aToMa, THOpHIH3alus
aTOMHBIX oOpOWTaneil, WMOH, MOJEKyJa, BaJeHTHOCTh, JJIEKTPOOTPUIATENHLHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBAJECHTHAas, HWOHHAs, MeTa/NInyecKas, BOJOPOIHAA),
KpUCTAJIIMYECKass pelEéTKa, XUMHUYECKas peakiusi, pacTBOpP, AJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
NIEKTPOJINTUYECKAsT ~ AMCCOLMALMS, CTENEHb JUCCOLMALMM, BOJOPOJAHBIM  IOKa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIIb, TEIUIOBOH 3PPEKT XMMUUECKON peakiy, CKOPOCTh XMMUYECKOH
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOJUTHYECKON
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Iyccouuanuu, nepuoauyeckui 3akon .M. MeHneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHHUsI M NPEBPALICHUS SHEPTUU MPU XUMHUYECKHUX PEAKLMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3bIK XUMUU,
MHPOBO33PEHUECKHE 3HAHMS, JIeKAIIME B OCHOBE MOHMMAHMUS MPUYMHHOCTH U CHUCTEMHOCTHU
XMMHUYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHUS O CTPOCHHMU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM W HAJAMOJIEKYJSPHOM ypPOBHSIX; NPEACTABICHHS O MEXaHU3Max
XAMHYECKUX pEaKUuid, TEPMOJMHAMUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTSAX HUX
NpOTEKaHUsA, O XHUMHYECKOM paBHOBECHH, pacTBOpaxX MW  JUCIEPCHBIX  CHUCTEMaX;
(aKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYYEHUHU U O€30IMacCHOM HMCIOJIb30BaHUHN
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOH MAEATEIHHOCTH YEIIOBEKa,
OOIIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBISABIISITH XapaKTEPHBIC MPU3HAKU MOHATHHA, YCTaHABINBATh
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IMPHU ONMHCAHUU HEOPTaHUYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIJICHUS
dbopMyn BemIeCTB UM ypaBHEHUH XHUMUYECKUX PEaKIUi, CHCTEMAaTHYECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHalIbHbIE HAa3BAHHS OTEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHSI OMPEEIATh BAJIGHTHOCTh U CTEMIEHb OKUCICHUS] XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX, BHUJl XUMHUYECKOW CBA3M (KOBAJICHTHAsl, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MEXaHHU3MbI 00pa30BaHUS KOBAJIICHTHOU CBSI3U;

c(OpMUPOBAHHOCTh YMEHHH: KIACCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMHUYECKHUE PEAKIMU IO PA3IUYHBIM MPU3HAKAM (YUCIY U COCTaBY pearupyromux
BCIIECTB, TEIUIOBOMY J3(PQEKTy peaknuu, H3MEHEHHUIO CTENEHEH OKHUCICHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO Karajiu3aTopa W JPYrue); CaMOCTOATEIbHO BBHIOMPATh OCHOBAHHUS W
KpUTEpUU IJIs KIacCU(PUKALNN U3YU4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(OpMUPOBAaHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa ©  JEMOHCTPHPOBATH €TI0  CHUCTEMATHU3UPYIONIYIO, OOBSCHUTEIBHYIO W
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AIIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XAMHMYECKUX DJIEMEHTOB IepBOro—4eTséproro nepuonos Ilepuomnueckoir cucremsr [I.H.
MenpeneeBa, UCMOAb3Ysl MOHATHS «IHEPrETUYECKUE YPOBHUY, «IHEPreTHUYECKHUE TMOYPOBHN,
«S-, p-, d-atomHbIe OpOWTANN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKUE COCTOSHUS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB XWMHUYECKHMX JJIEMEHTOB M HX
COEMHEHUN 10 nepuogaM u rpynmnam llepuonunyeckoit cucremst /. 1. Menneneesa, BajieHTHbIE
BO3MOKHOCTH aTOMOB 2JIEMEHTOB HAa OCHOBE CTPOCHHS X JIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUM: XapaKTepu30oBaTh (ONHUCHIBaTh) OOLIME XHUMHUYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE TN'EHETHYECKOW CBSA3U
ME¥XK/]1y HEOPTAaHUYECKUMHU BELIECTBAMU C IIOMOLIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX
peaKkImii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPBIBATh CYNTHOCTH: OKHCIHUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaKIuii MOCPECTBOM COCTABJICHHSI DJIEKTPOHHOTO OanaHca 3TUX PEakIuil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS WX TMOJHBIX M COKPAIIEHHBIX HOHHBIX YypaBHEHUH; peakuuit
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TUAPOJIN3A; Peakuil KOMIUIEKCOOOpa3oBaHMs (Ha MpUMEpE THIPOKCOKOMIUJIEKCOB ILIMHKA U
ATIOMUHHUS);

c()OPMUPOBAHHOCTh yMEHHS OOBICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peakuMii ¢ y4€TOM HX DSHEPreTHYECKUX XApPAKTEPUCTUK, XapaKTep H3MEHEHHS CKOPOCTH
XUMHYECKON pEaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMELIECHUs
XUMHUYECKOT'0 PaBHOBECHUSI 1101 BIUSIHUEM BHEIIHUX Bo3nercTBuil (nmpunuuin Jle [latense);

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUYECKUE PEAKIIUH, JICKAIINEC B OCHOBE
MPOMBIIIJICHHOTO TIOJYyYEHUS] CEepHOW KHUCJIOThL, aMMHaka, OOIIUMe Hay4Hble MPUHIIUIIBI
XUMHYECKHX MPOU3BOJICTB; II€JIeCOO0Pa3HOCTh NPHUMEHEHHUSI HEOPraHWYECKUX BEIIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIOTH3a,;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CHCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
Opupoabl — HaOMIOJEHHE, U3MEpPEHHe, MOJEIHPOBAHUE, OKCIEPUMEHT (peajbHbld U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHsS] IPUMEHSATb 3TU 3HAHUS IMPHU
AKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBICHEHHS XHUMHYECKUX SBJICHHM,
MMEIOLIUX MECTO B MPHUPOJE, TPAKTUUECKON JEATEIIbHOCTH YE€JIOBEKA U B IOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSIMU U
MPEJCTaBICHUSIMH JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojee OCO3HAHHOTO
MMOHUMaHUs MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOopMUPOBAHHOCTh YMEHHMSI TIPOBOJUTH PACUETHI: C UCIIOIH30BAHUEM MOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAS KOHIIGHTPAIIHs»; MAcChl BellecTBa UIU 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WM 00BEMY OJHOTO U3 YYaCTBYIOIIUX B pEaKLUU
BEIIICCTB; TEIUIOBOTO 3(deKTa peakiuu; 3HAYCHUS BOJIOPOIHOTO TIOKA3aTeIs PACTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMM; MAacchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKLMH, €CIIM OJHO M3 MCXOAHBIX BEUIECTB JaHO B BUJE PACTBOPA C ONpPEACIIEHHON
MaccOBOM J10JIed pacTBOPEHHOTO BEUIECTBA WM JaHO B HM30BITKE (MMEET MHpPUMECH); TOIU
BBIXO0/Ia TTPOJIYKTA PEAKIIUN; OOBEMHBIX OTHOILIIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TJIAHUPOBATh W MPOBOJUTH XUMHYECKHUI
HKCIIEPUMEHT (MIPOBEIEHUE PEaKIMii HOHHOTO 00OMEHa, TIOTBEPKIeHIE KaYeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEIEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBI UHAUKATOPOB,
W3y4YeHUE BIUSHHUS Pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH, peIieHue
AKCIIEPUMEHTAJIbHBIX 3a/a4 1o TeMaMm «Mertamib» u «Hemeramnsl») ¢ coOnaoaeHHeM MpaBuil
Oe3omacHOro oOpalieHus C BelecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
1eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHoOW (opme pe3yabTaThl IKCIEPUMEHTA,
AHAJIU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHMIA: COOMIOATh MpaBUiIa MOJb30BAHUS XUMUYECKON TOCYI0N U
nabopaTtopHbIM 000pyaOBaHUEM, OOpallleHUs ¢ BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMU
M0 BBIMOJTHEHUIO JTA0OPATOPHBIX XUMHYECKHX OIBITOB, AKOJOTMUYECKU IeTIeCO00pa3HOTo
MOBEJICHUSI B OBITY W TPYIAOBOW MEITEIBHOCTH B IIEJISIX COXPAHEHHS CBOETO 3J0POBBA,
OKpYKalollel TPUPOJHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPTraHUYECKHX
BEILECTB, TOHUMas cMbIca nokazarens [IK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHGpopMmaruu, WHTEepHET U Jpyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMaIrio, repepadaTriBaTh €€ U HUCIOJIB30BaTh B COOTBETCTBUH C MOCTaBICHHON yueOHOMH
3aga4en.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero 0;1 TPOILHBIE pﬁaKanecmle o0pa3oBaTejbHbIE
padoTsI padoThI pecypesI

Pa3nes 1. TeopeTuueckue OCHOBBI OPraHMYeCKOH XUMUH
L1 crpoomm oprammacckux covtment A, M 5 ubanorexa IOK

' P P A T https://m.edso0.ru/d69df650

bytneposa

Htoro no paznemny 8

Pa3nea 2. Yraesogopoasl
21 [IpenenbHbIE YriIeBOAOPOIABI — AJTKAHBI, 5 bubnuorexa [JOK

' LUKJIOAIKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1 bubnnoreka [JOK

' AJIKaUEHb], aJTKHHBI https://m.eds00.ru/d69df650

bu6mmoreka [IOK

2.3 Apomatndeckue yriieBo10po/ibl (apeHbl) 8 https://m.eds00.ru/d69df650
24 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U UX 4 bubnmnoreka [JOK

' nepepaboTKa https://m.edso0.ru/d69df650
2.5 l"asnioreHnpon3BOAHBIE YTIEBOAOPOIOB 4 1 bubmorexa LHOK

' P AHPIC YTIIEBOROPOA https://m.eds00.ru/d69df650

Hroro o pasneny 35

Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHust

bubmuorexa [JOK

31 Crpret. detiox 1 . https://m. edso0.ru/d69df650
39 KapOoHumnpHbIe COeTUHEHUS: allbIETUIBI U 21 1 bubnmnoreka [JOK

' keToHbl. KapOoHoBbIe KUCIOTHI. ClIOKHBIE https://m.edso0.ru/d69df650
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s¢upsl. XKupsr

bubmuorexa [JOK
3.3 YLICBOIEI 9 https://m.edso00.ru/d69df650
Wroro no pazueny 41
Pasnen 4. A3oTcoaeprkaiye opranudeckne coeIMHeHUus1
4.1 Amunbsl. AMUHOKHUCIIOTEL. benku 12 Eubmorexa LIOK
' ' ’ https://m.edso00.ru/d69df650
Htoro no paznemny 12
Pa3zgea S. BoicokoMoJieRyJ/IsIpHbIE COeIMHEHUS
5.1 BBICOKOMOJIEKYIIAPHBIE COCIMHEHUS 6 bubmorexa [TOK
' https://m.edso00.ru/d69df650
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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11 KJIACC

KoandyecTBO YacoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM Kontpopuse  TpakTiueckue (undposbie)
NMPOrpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypesI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atoma. [lepuoguyeckuii 3aKkoH Bubnorexa LIOK
1.1 u [lepuoanueckas cucreMa XuMHYECKUX 9 .
https://m.edsoo.ru/2dd57f24
sneMenToB /. 1. MenngeneeBa
12 Ctpoenue BemiectBa. MHOroo6pasue 11 1 bubnnoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
13 KUMHUCCKUE Peakiinu 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannueckasi Xumust
bu6mmoreka [IOK
2.1 Hewmeraer 31 1 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 Meraner 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3znen 3. XuMus M :KHN3Hb
31 Metoap! TO3HAaHUS B XUMUU. XUMHUS U 9 bu6mmoreka [IOK
' JKHA3HD https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9
BIIIEE KOJIMYECTBO HACOB I1
OBbII] O CTBO CcO O 102 4 8

[NPOT'PAMME
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INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpouabnsie IIpakTnyeckue
n/n Bcero H3ydYeHUusi oOpa3oBaTe/IbHBbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHUE
.|
peA https://m.eds00.ru/3686e6f5
MHOT000pa3uu
OPraHUYECKUX COCTUHEHUI
DJIEKTPOHHOE CTPOEHUE
s iscsiommigl P
YHA ’ https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXKHOCTH
aToma yriepoza
XuMHuueckas CBA3b B
il I
. P https://m.edsoo.ru/8d39f5c8
KOBAQJIGHTHOM CBSI3H,
CIocoObl pa3pbiBa CBsI3EH
T
0 e::fpfqzzi?dexl{:je WHEHUI 1 bubnuorexa LOK
p A https://m.eds00.ru/9e595ch8
A. M. bytneposa
Buaer uzomepun:
CTPYKTYpHas, 1 bubmmoreka [JOK
NPOCTPaHCTBEHHAS. https://m.edsoo.ru/b0e61661

OnekTpoHHbIe 3 ()EKTH B
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MOJIEKYJIaX OPraHUYEeCKUX
COCIMHEHUN

[Ipencrasnenue o
KJaccu(puKaum u

6 cucTeMaTHuyeCcKas BH6H_HOTeKa Lok
sowerkmarypa (IUPAC) https://m.edsoo.ru/c212dd21
OpPraHUYECKUX BEIIECTB
Knaccudukanus peakuii B bubnmoreka [JOK

7 .

OpPraHUYeCKON XHUMHUH https://m.edsoo.ru/ba5706aa

8 CucreMmaruzanus u bu6nuoreka [IOK
00001IEHNE 3HAHUM T10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYCCKHIA
psa, obmas popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnmnoreka HOK
9JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 du3znyeckrue U XUMHUYECKHUeE bu6nuoreka [IOK
CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue ajgkaHosB B

11 npupoe. CriocoOsl bubnmnorexka HOK
NOJTYYCHHS U IPUMEHECHHUE https://m.edso0.ru/259b0a5b
AIKaHOB
[{uxmoankaHbl: oOmas
dbopmysa, HOMEHKJIATypa 1 BuGnmorexa LOK

12 U30MepHUst, 0COOEHHOCTH

CTpO@HI/ISI U XUMHUYCCKUX
CBOJCTB, CITOCOOBI

https://m.edso0.ru/156730d2
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MOJIY4YCHHA U MPUMCHCHUC

Pemenne pacuéTHbIX 3a1a4
Ha OIIpeeIICHNE
MOJIEKYJISIPHON (HOPMYIIBI
OPraHUYECKOro BEIECTBA 10

bu6nuoreka [IOK

13 MacCOBBIM JIOJISIM aTOMOB https://m.edsoo.ru/bf84d8eb
AJIEMEHTOB, BXOJSIINX B €T0
cocraB. Cucremaru3anus u
000011IeHrEe 3HAHU T10 TEME
AJKEHBI: TOMOJIOTUYECKHHA
psn, odmas popmya,
HOMEHKJIATypa, SJIEKTPOHHOE

14 u HpOCTpaH}(’JpTB’eHHOG ’ bubnmorexa LIOK

https://m.edsoo.ru/273b0ale

CTPOCHHUE MOJICKYIL.
CTpyKTypHasi ¥ IIUC-TPaHC-
U30MEpHsl aJTKEHOB
Ou3nyecKkue 1 XUMUIECKHE

15 cBOICTBa ankeHoB. [IpaBuio bubmmorexa LIOK

https://m.edso00.ru/21069ccd

MapkOoBHHKOBa

16 CnocoObl noTydeHus u bubmuotexa [JOK
NPUMEHEHHE aJTIKCHOB https://m.eds00.ru/665dc058
[Tpaktrueckas padota Ne 1

17 no teme "[lonydenue bubnmnorexka HOK
STHJICHA U U3yYCHHUE €T https://m.edso0o.ru/0941eed8
CBOMCTB"
Pemenune pacuéTHbIX 3a1a4 Bu6miorexa LIOK

18 Ha OTpe/IeTICHHE

MOJIEKYJISIPHOM (OpMYJIBI

https://m.edsoo.ru/e9ea9921
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OpTraHU4Y€CKOro BCUICCTBA

AJKaTueHbl: CONPsHKEHHBIC,

19 cymymposamne brbmiorera LIOK
yMysnp ) https://m.eds00.ru/04298c0a
Oco0eHHOCTH AIEKTPOHHOIO
CTPOCHUS
20 XuUMHYECKHE CBONCTBA bu6nmoreka [IOK
CONPSKEHHBIX JAUCHOB https://m.edso0.ru/e561253d
21 Crioco0bl nostyyeHust u bubnuoreka [JOK
NpUMEHEHHE alTKaJHEeHOB https://m.edso0.ru/1aa81660
AJNKWHBI: TOMOJIOTUYECKUN
psn, odmas opmya,
HOMEHKJIaTypa, JIEKTPOHHOE bubnmnoreka HOK
22
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTpOEHHE MOJIEKY,
¢du3nueckre CBOUCTBA
93 XuUMHU4YeCKHe CBOMCTBA bu6mmoteka [IOK
AJIKUHOB https://m.eds00.ru/23493a93
24 KauecTtBeHHbIE peaknyu Ha bubnmnorexka HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CniocoOsbI ony4eHus u bubnmnoreka [JOK
25
NpUMEHEHHE aTKHHOB https://m.edsoo.ru/a6f9alea
p | e
P https://m.edso0.ru/5db8e526
peaxiuu
CucreMaTuzanus u
27 .
000011IeHrEe 3HAHU I10 TEME
28 ApeHbI: TOMOJIOTHUECKUT bubmmoreka [JOK
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29

psn, obmas popmyna,
HOMEHKJIaTypa. DIECKTPOHHOE
U MIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJI OCH301a U
TOJyOJIa, UX (PU3UIECKUE
CBOMCTBA

XUMHYECKHE CBOMCTBA
ApPCHOB: PEAKIIUU 3aMEIICHHS

https://m.edsoo.ru/a92a7094

bu6nmoreka [IOK
https://m.edsoo.ru/a4d4alaed

30

XUMHYEeCKHE CBOMCTBA
apEHOB: PEAKIUU
MIPUCOCTUHECHHUS, OKHCIICHHUE
TOMOJIOrOB OeH30J1a

bubnnoreka IIOK
https://m.edsoo.ru/a44alaed

31

32

33

Oco0EHHOCTH XUMUYECKUX
CBOMCTB CTHpPOJIA

Pemenune pacu€tHbIxX 3a1a4
Ha onpeeieHue
MOJIEKYJISIPHOM (OPMYIIBI
OPraHUYeCKOro BEIIECTBa
CriocoObI nostyueHust u
MIPUMEHEHUE apEHOB

bubnnoreka IIOK
https://m.edsoo.ru/d5018a54

bu6nuoreka [IOK
https://m.edsoo.ru/53461a2c

bu6nuoreka [IOK
https://m.edso0.ru/6f717d09

34

I'eneTnueckas cBA3L MCKIY
Pa3IMYHBIMU Kj1aCCaMU
YTJIEBOJIOPO/IOB

35

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEAKIIHM.
CucreMaTuzanus u
000011IeHrEe 3HAHU I10 TEME

36

IIpuponnsiii ra3. IlonmyrHbie
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HE(TSHbIE ra3bl

37

38

39

KameHnHnslit yroyib u
IPOAYKTHI €To nepepadoTKu

Hed1b 1 criocobs! e€
nepepabotku. [IpumeHenne
NPOJYKTOB NIEpepadOTKU
HeTH

['eHeTHueCKast CBS3b MEXKIY
Pa3InYHBIMH KJIACCAMHU
YIJIEBOZOPOIOB

bu6nmoreka [IOK
https://m.edso0.ru/69b3398b

bu6nmoreka [IOK
https://m.edso0.ru/21f9de78

40

l'anorenonponsBoHbIE
YIJIEBOIOPOOB:
AIEKTPOHHOE CTPOCHHE;
peaKIuu 3aMelleHus
rajioreHa

bu6mmoteka [IOK
https://m.edsoo.ru/82b4d759

41

JleWicTBue 1ienouei Ha
rajoreHnpoOn3BOIHbIE.
BzaumopetictBue
JHUTAIOTCHAIKAHOB C
MardueM M IIHHKOM

42

Cucrematuzanuus u
000011IeHre 3HAHU I10
pazneny "Yriaesogopoas”

bubmmoreka [IOK
https://m.edsoo.ru/20e89f22

43

44

KonTponbnas pabota no
teme "YraeBoaopobl"
[IpenenbHple 0THOATOMHBIE
CIHPTHI: TOMOJIOTMYECKHA
psin, obmas gpopmyna,

bu6mmoreka [IOK
https://m.edso0.ru/95c9e298

bu6nunorexa LIOK
https://m.edsoo.ru/df04c5cd
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CTPOCHHE MOJICKYI,
U30MepHUsi, HOMEHKIIaTypa,
kinaccudukanus, puznueckue
CBOMCTBA

XUMHYECKHE CBOUCTBA

45 MpeAeSIbHBIX OJJHOATOMHBIX bubmorexa HOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrocoObI MOTy4YCHUS U
46 IPUMCHCHUE g:HoaTOMHLIX bubamorexa LIOK
https://m.eds00.ru/484100000000000
CIIUPTOB
[Tpocthie 23pupsi:

47 HOMEHKJIaTypa U U30Mepus, bu6nuoreka [IOK
0COOEHHOCTH (PU3MUECKUX U https://m.edsoo.ru/c2c788b2
XUMHYSCKHX CBOMCTB
MHOroaToMHbIE CITUPTHI:

48 STUJICHIJIUKOIb U TJIUILIEPHH, bubmorexa [JOK
uX (pU3NYECKHE U https://m.edsoo.ru/ee4d84aa
XUMHYSCKHE CBOMCTBA
CnocoObI oTydeHUs 1

49 MIPUMEHEHUE I\?III—IIOFOEITOMHLIX bubmmorexa LOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHoII: CTPOCHNUE MOJICKYIIHL,
50 (I)I/IBI/IIIGCKIEC CBOIICTBA. ’ bubmmorexa LIOK
https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH PeHomna

51 XuMHUYeCKHe CBOMCTBA but6mmoreka [IOK
denona https://m.edsoo.ru/037ca5f9

59 CriocoOsbI ony4eHus u bubnmnoreka [JOK

npruMeHeHue GpeHona

https://m.edsoo.ru/c77ddf4c
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[IpaxkTuueckas padora Ne 2.

53 Pemenue bu6nmoreka [IOK
9KCIIEPUMEHTAIBHBIX 3344 https://m.edsoo.ru/fd0ced09
o Teme "CrupTthl U heHob"

54 CucreMmaruzanus u bubmuorexa [JOK
0000I11IeH1E 3HAHUH TT0 TeME https://m.edso0o.ru/1810cb9b
AJbaeruipl U KETOHBI:

AIIEKTPOHHOE CTPOCHHE

55 KapOOHMIIBHOH TPYTIIEI; bubnnorexka HOK
TOMOJIOTUYECKHUE PSIJIBI, https://m.edsoo.ru/b139beaa
obmias popmyia, ©30MEpHs U
HOMEHKJIaTypa
AIbeTuibpl 1 KETOHBI:

56 (’pmlilqec:ple CBOWCTBA; bubnuorexa LOK

’ https://m.eds00.ru/c887425c
peaKIuy MPUCOSTHHCHUS
Peakiuu okucneHus u
57 Ka‘le:TBeHHBIe peakuuun bubmiorexa LIOK
https://m.edsoo.ru/a393baa9
aJIbJCTH/IOB U KETOHOB

58 CniocoOsbI mony4eHus bubnmnoreka [JOK
aNbIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEIETbHBIE

59 KapOOHOBBIE KUCIIOTHI, bubnmnorexka HOK
0COOCHHOCTH CTPOCHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
HN3omepus n HOMEHKIIaTypa

60 Kap6OIfOBBIX KHCIIOT Hiyp bubmmorexa LIOK

o https://m.edsoo.ru/700cc87b
¢duznueckue cBoicTBa

61 XuMHYECKHE CBOICTBA bu6nuoreka [IOK
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MNpEaACIIbHBIX OJJHOOCHOBHBIX
Kap6OHOBBIX KHCJIOT

https://m.edsoo.ru/40e6e0e9

Oco0eHHOCTH CBOICTB
MYpPaBbUHOH KHUCIIOTBI.

bu6nuoreka [IOK

62 Msoroo6pasue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCoOEHHOCTH CBOMCTB:

HETpeAeNIbHBIX U
apoOMaTHYECKUX KapOOHOBBIX,
63 III;/)IKap6OHOBI>IX P bubmorexa [OK
’ https://m.eds00.ru/83a08773
TUIPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu
BBICIIMX KapOOHOBBIX KHCIIOT

64 [TonsATHE O IPOU3BOAHBIX bubnnorexka HOK
KapOOHOBBIX KHCJIOT https://m.eds00.ru/0d162d9d
CnocoObI oTydeHUs 1

65 IPUMEHEHNE IZ:.;60HOBLIX bubmmorexa LIOK

https://m.edso0.ru/7c065c9d
KHUCJIOT
CrnosxHble 3(hUpbI:

66 TOMOJIOTHUECKUI psijI, oO1as bu6nuoreka [IOK
dopmyna, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 du3znyeckrue U XUMHUYECKHUE bu6nuoreka [IOK
cBoicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3amay:

68 110 YPaBHEHHUIO XUMHYECKOU

peakuuu, Ha OIpeesieHre
MOJIEKYJISIPHON (HOpMYJIBI
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OpTraHU4Y€CKOro BCUICCTBA

[TpakTuueckas padota Ne 3.

Pemienue
69 AKCIIEPUMEHTAIBHBIX 3314 bubmmorexa LOK
https://m.edso0.ru/486671fb
o Teme "KapOoHoBbIe
KucnoThl. CiioxHbIe dPUphI”
Kupsl: ctpoenue
70 q)HBII)/If-IeCKII/)Ie u XI/I’MI/I‘-ICCKI/IC Bubmmorexa LIOK
_ https://m.edsoo.ru/a19c5b98
CBOMCTBA (THIPOJIN3)
OCoOEHHOCTH CBOICTB
JKHPOB, COACPIKAIIUX
71 OCTI:J.TK,I/I HSHII))GILCIJI'—IIBHLIX bubmmorexa LHOK
https://m.edso00.ru/b0331922
JKUPHBIX KUCITOT. JKUpHI B
pupoJIie
Mpbl1a KaK COJIH BBICIIUX
KapOOHOBBIX KHUCIIOT, UX
72 Moliomee nevicreue. [lonsitue bubmiorexa LIOK
https://m.eds00.ru/3c566565
0 CHHTETHYECKHX MOIOIINX
cpenctax (CMC)
I'eHeTnveckas cBSI3b
73 YIJIEBOAOPOIOB U bu6nuoreka [IOK
KHCIIOPOICOICPIKALIIX https://m.eds00.ru/56790c96
OpPTaHWYECKUX BEIICCTB
74 Pacuérsl o ypaBHEHUSAM
XUMHUYECKHUX PEeaKIIHid
75 CucreMaTusanus u but6mmoreka [IOK
00001IeHIE 3HAHMI [T0 TEME https://m.edsoo.ru/f8eaf2eb
76 OO0mras xapakTepuCTHKa bubmmoreka [JOK
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YIJIEBOAOB M KiIacCH(pUKanus
yTJIEBOJOB (MOHO-, TU- U

https://m.edsoo.ru/7a9693al

MOJIMCaXapHU/IbI)
Monocaxapuibl: (U3NUECKUE
77 CBOMCTBA If HJ;,[XO)E)ILGHI/IG B bubmorexa HOK
https://m.edsoo.ru/b4bdda2d
pupojie
[IpumeneHue TIIroKo3bI, €&

78 3HAYEHUE B bubmuorexa [JOK
KU3HENEATENEHOCTH https://m.edso0.ru/5e61122d
opraHusma
Hucaxapuapl: caxaposa,

79 MaJIbTO3a U JaKTO03a. bubmuorexa [JOK
Haxosxienue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapuJIOB
[Tonucaxapuasl: CTpOCHUE

80 MaKpOMOJIEKY, pu3ndecKkue bubmorexa [JOK
U XMMHYECKHE CBOICTBA, https://m.eds00.ru/72a04508
MIPUMEHEHUE

81 [ToHsiTHE 00 NCKYCCTBEHHBIX bubmuoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3a1a4
Ha OIpeeICHNE TOTH

82 BLIXO,[I[)aIl['IpOL[yKTS peakiuu bubmorexa HOK

https://m.edsoo.ru/7fde47ef
OT TEOPETUYECKHU
BO3MOKHOTO
CucremaTuzamnus I/IU Butmorexa LIOK
83 0000111eHe 3HAHUH 10

paszzuemny

https://m.edsoo0.ru/08d4364c
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KonTtponpsHas pabora o

84 TeMe bu6nmoreka [IOK
"Kucnopojcoaepkaiine https://m.edso0.ru/42c6678e
OpPraHUYEeCKHE COCTUHEHUS"

AMUHBL: K1accuduranmys,
CTpOCHUE MOJIEKYJI, 001I1as
85 (l)(pryJIa H30Me;/151 B Brbmmorexa LIOK
’ ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nyeckue
CBOICTBa

86 XuMH4ecKkue CBOICTBA bubnnoreka IIOK
aTu(paTUIECKUX aMUHOB https://m.edso0.ru/1bc5cf80
AHWINH: CTPOCHHE aHUINHA

87 0C06GHHOCT1:I XUMHYECKUX , bubmmorexa LIOK

N https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CnocoOBbl ITOTyYeHHS U
88 MIPUMEHEHUE a?n@mn%cxnx bubmmorexa LIOK
https://m.edsoo.ru/eal38763
aMHHOB
AMHWHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MEpHs
89 (bH3quCKHZI::BOI7ICTBa. o bubmmorexa LIOK
https://m.edsoo.ru/d1773e80
OTtaenbHbIE IPEACTABUTENH
0-aMHHOKHUCJIOT
XHUMHYECKHE CBOMCTBA
AMHHOKHUCIIOT, UX
90 6HOHOFH‘{CCK(;C 3HAYEHUE bubmuorexa LIOK
https://m.edso0.ru/77df705a
aMUHOKHCIIOT. CHHTE3 H
THJIPOJTU3 TIETITHIOB
91 benku kak npupoHbIe bubmmoreka [IOK
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MOJIUMEPBI; CTPYKTYPBI
0O€eJIKOB

https://m.edsoo.ru/429e9899

92

93

94

95

96

97

98

XUMHYECKUE CBOUCTBA
0€eJIKOB

A3oTcoaepxaiiue
TreTEPOLUKITNIECCKUE
coenuHeHUs. HyKkiiemHOBBIC
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosaoruyeckas poiib

[TpakTuueckast paborta No 4.
Pemenue

SKCIIEPUMEHTAIBHBIX 3a7a4
o Teme "A3oTcoaepKaiiue
OpraHuYecKHue coequHeHus"

[TpakTuueckast paborta Ne 5.
Pemenue
SKCHEPUMEHTAIbHBIX 3a7a4
no teme "Pacmno3HaBanue
OpPTraHUYECKUX COCTMHECHHM"

KonTponbhas pabota no
teMe "A3oTcoaepKaniue
OpraHUYecKue coequHeHus"

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOIJICKYJIAPHBIX
CO€OUHEHHMI U METOIbI UX
CHUHTC3a —II0JIMMEpHU3alluA U
MOJIMKOHACHCAITUA

ITnactmaccel. YTunusanusa n

bu6nuoreka [JOK
https://m.edso0.ru/6237306d

bu6nmoreka [IOK
https://m.edsoo.ru/521d1431

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

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

bu6nuoreka [IOK
https://m.edsoo.ru/ce561bc?

bu6nuoreka [IOK
https://m.edsoo.ru/7aa63ebhd

bu6nuoreka [IOK
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nepepadoTKa MIacTUKa

https://m.edso00.ru/82242e0f

99

100

101

102

DJ1acTOMeEpbl: HATypaJbHbBIN
CUHTETUYECKHUE KayUyKH.
Pe3una

Bonokna: HaTypanbHbIe,
HCKYCCTBEHHBIE,
cunternueckue. [lomumepnt
CIELHATBFHOTO HA3HAUCHUS

[TpakTuueckast pabota No 6.
Pemenue
SKCIEPUMEHTAIBHBIX 3a]1a4
o TeMme "Pacro3HaBaHue
IJIaCTMACC ¥ BOJIOKOH"

O06o0061IEHNE U
cucTeMaTH3alys U3y4eHHOro
MaTepuana 1o TeMe
"BBICOKOMOJIEKYIISIPHBIE
coenqnueHusa”

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

Bbu6nuoreka [IOK
https://m.edso0.ru/246103ec

bu6nmoreka [IOK
https://m.edso0.ru/5963a601

bubmuorexa [JOK
https://m.edsoo.ru/3aebd77a

bubmuorexa [JOK
https://m.edsoo.ru/6a22b1e8
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11 KJIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
wn Tema ypoka Beero Kontposbubie IIpakTnueckue eRp— oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypcbl
1 Atom. CocTaB aTOMHBIX fJIEP. 1 bu6nmoreka [IOK
Xumuueckuit a1eMeHT. M30Toms! https://m.edsoo.ru/59c112ee
5 CtpoeHue 3JIeKTPOHHBIX 000J10UeK 1 bubnuorexa [IOK
aTOMOB, KBAHTOBBIE YHCIIA https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bubmmoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnorexa [JOK
aTOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOHPUT 1704
5 ali:)eMOE(;JIeMZHTC;Bq; OZEEI;HOM u 1 bubmrorexa LIOK
) https://m.edso0.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOHPUTYpAIIUX HOHOB. 1 bubmuorexa [IOK
DIEKTPOOTPUIIATETHHOCTD https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[Tepuonnueckas cucrema
7 XI/H\I/)II/IIISCKI/IX anemenToB JI. U. 1 bubnuorexa LIOK
. https://m.eds00.ru/16957c01
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYIECKHUX IJICMECHTOB H BuGmiorexa [IOK
8 00pa3yeMbIX HMH TTPOCTBIX U 1

CJIOXKHBIX BEIIECTB 110 TPyHIaM 1
nepuojam

https://m.edso0.ru/f8468927
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Cucremaruzanus u 00001eHue

bubnunoreka LIOK

| 3HAHHU 110 TeME https://m.edsoo.ru/8fad2942
Bunnl xumMu4ueckou CBSI3H.
MexaHu3Mbl 00pa30BaHUS
10 KOBAJICHTHOM 0132131/1. Bonoponnas bubmmorexa LIOK
https://m.edsoo.ru/5a8072af
CBA3b. MeXMOIIEKyIIsIpHBIC
B3aMMO/ICHCTBUS
BaneHTHOCTH M BaJICHTHBIE
BO3MOXHOCTH aTOMOB. CBSI3b bubnnorexa [{OK
11 .
AJIEKTPOHHON CTPYKTYPhI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX TEOMETPUUYECKUM CTPOCHHEM
[IpencraBneHns 0 KOMILICKCHBIX
12 COpel[II[/IHeHI/ISIXI COCTaB U bubmorexa HOK
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MonekyasipHOro u
13 HEMOJIEKYJIIPHOTO CTpOeHUs. TuIbl bubmuoreka [IOK
KPHCTAJUIMYECKUX PEIICTOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
14 Hpe,Z[CTaBJ'I:[HI/Ie OpKOJ'IJ'IOI/II[HBIX bubmorexa HOK
https://m.edsoo.ru/da2c70e4
pacTBopax
HctuaHbBIe pacTBOPHI: HACKHIIIICHHEBIS
15 u HeHaCBIH_IiHHLIe ppaCTBopI/IIIi/IOCTL. bubmorexa LIOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 Crioco0ObI BEIpaKEHHS KOHIIEHTPAITIH bubnuotexa [JOK
pacTBOpoOB https://m.edsoo.ru/328e653a
17 Pemenue 3aga4 ¢ uCIOIb30BaHUEM bu6nunorexa LIOK

MOHATHH "MaccoBas JOJII

https://m.edsoo.ru/785e0ab4
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pacTBOpPEHHOTO BeliecTBa',
"MoJIIpHas KOHIIeHTpauus"

Krnaccudukanus 1 HOMEHKIATypa bubmmoreka [JOK
18
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 CucreMmaruzanys 1 00001enme bu6nmoreka [IOK
3HAHHU 110 TeME https://m.edsoo.ru/8d2c6a3a
Konrponsnas pabora mo remam
"Ctpoenue aroma. [lepuoanueckuii
20 3akoH u [lepuoauyeckas cucrema bu6nmorexa LIOK
XUMHUECKHX d1eMeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Menaeneena", "CTpoeHue BEIIeCTBA.
MHoroob6pasue BemiecTs"
Kiaccudukanms XuMuaeckux
peaKkuuii B HEOPraHUYECKOU U
21 OpraHUYeCcKON XUMHH. 3aKOH bubnnorexa [JOK
COXPaHEHHS MacChl BEIECTB; 3aKOH https://m.edso0.ru/6335cdd2
COXPAaHEHHUS U TIPEBPAIICHUS SHEPTUU
MIPH XUMUYECKHUX PEAKIIHSIX
Tennobie 23 (HEKTH XUMHUECKUX
22 peaxkuui. Te(lli));bj[OXI/IMI/I‘IeCKI/Ie Bubmmorexa IOK
https://m.edsoo.ru/d1db86da
ypaBHEHUs
BrruuciieHus mo ypaBHEHHSIM
23 XUMHYECKHUX peazlrl)ﬂﬁ u bubmorexa HOK
https://m.edso0.ru/87b13954
TEPMOXUMHUYECKIM YPaBHEHHSIM
CKOpOCTh XMMHUYECKOU peaKkinu, €&
24 3aBHUCHMOCTH OT Pa3JIHYHBIX
(daxTopoB. Karanus u karanuzaTopbl
25 I'oMoreHHbIe U reTeporeHHbIE
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peakiuu

[IpakTrueckas padorta Ne 1 mo teme

26 "BiusiHue pa3nuvHbIX (aKTOPOB Ha Bubmmorexa IOK
. " https://m.edsoo.ru/1facaldl
CKOpPOCTh XUMHUYECKOH peaKkIuu
97 OO6parumbie 1 HEOOpaTUMBIS bubnuorexa [IOK
peakiuu. XHMUYECKOE paBHOBECHE https://m.edsoo.ru/30952f9b
[TpakTuyeckas padora Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTOPOB HA bubnuorexa [IOK
MOJI0KEHHE XUMHUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHus"
DNeKTpoIUTHYECKAst TUCCOIHAIIHS.
29 CI/IJII:HI:I))IG u cradble BJIIIGKTp(I)IJII/I:LI. Bubmmorexa IOK
https://m.edsoo.ru/5f766bdf
CreneHs AuccoIMaMN
Nonnoe npoussenenue Bojsl. Cpena
30 BOJHBIX peI:CTBopcI)IB. BOILO;IOHHHP;"I " brbmmorexa LIOK
https://m.edso0.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneil. Peakuuu,
31 np(z)[fekafomne B paCTBEan Bubmmorexa HOK
https://m.edsoo.ru/09d5adbd
AIIEKTPOJIUTOB
[TpakTuueckas pabora Ne 3 mo Teme
32 ")I()I/IMI/IquKI/Ie ;)eaKI_II/II/I B PacTBOpax Bubmmorexa IOK
\ https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC
33 peakuuu. BaxxHelmme oKUCIUTENU U bubmorexa OK
https://m.edso0.ru/56226060
BOCCTaHOBUTEIH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
MOHHOT0) Oasanca https://m.edsoo.ru/fb691387
35 DNEKTPOIN3 PAaCTBOPOB U PaCIIaBOB bubmuoteka [IOK

44



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387

BCILIECTB https://m.edso0.ru/93fb97d2

36 Pemenwue 3a1a4 pa3nudHbIX TUIOB bubnxorexa LIOK

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

37 Pemenue 3amay pa3aMvHBIX THIIOB bubnrorexa LIOK

https://m.edsoo.ru/5afa265d

O bitbnorera LIOK

| https://m.edsoo.ru/c161eb85
peakuuu

39 KonTponbhas padota no teme Bu6moteka [IOK
"XumMuueckue peakiun" https://m.edsoo.ru/a8a0a930
[TonoxxeHrne HEMETaIOB B
[Tepuonuueckoit cucreme

40 XUMHYECKHUX 31eMeHTOB /JI. . bubmuoreka [IOK
MenzeneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Ouzuyeckue
CBOWCTBA HEMETAJJIOB
AJOTpONMS HEMETAJIOB (Ha

41 an/IMe[}:e KHCII0po/a CepLI( docopa bubamorexa [OK

’ ’ https://m.edsoo.ru/ef92c91c
U yTIeposa)

42 Bonopona: nonydyenue, pusndeckue u bubmuoreka [IOK
XUMHYECKHE CBOWCTBA. [ MIpu b1 https://m.edso0.ru/0aa8f613
T"anorensl: Hax0XKASHIE B IIPUPOJIE,

43 CTIOCOOBI HOHy‘IGHiSI (pn3nqr;cini " bubmmorexa LIOK

L https://m.edsoo.ru/4e223795
XHMHYECKHUE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
44 KchoponcoiegnimHe COCTMHCHUS bubmorexa LIOK
https://m.edsoo0.ru/6b3255e6
raJIOT€HOB
45 JlabopaTopHble U IPOMBIIIICHHBIE bubmmorexa LIOK
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CIIOCOOBI TTOTYYESHHS TAIOTCHOB.
[IpuMeHeHne rajoreHoB U uX
COETUHEHUN

https://m.edso0.ru/6971aca4

[Tpaktuyeckas padora Ne 4. Pemenue

bubnunoreka LIOK

46 DKCIIEpUMEHTAIIBHBIX 3a/1ayY 110 TEME https://m.edsoo.ru/8h26fecd
"["amoreHsr"
Kucnopon: maboparopHeie 1
MIPOMBIIUIEHHBIC CIIOCOOBI
47 HEJIyquI/ISI ¢buznyeckne u Bubmmorexa IOK
’ . https://m.edsoo.ru/c8abc36a
XUMHYeCcKHe cBoicTBa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha
48 OKCHIBI U IEPOKCH/TBI bubmorexa HOK
https://m.edsoo.ru/5c8816a0
49 Pemenue 3a1a4 pa3andHbIX THIIOB bubmmorexa LIOK
https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJIE€HUE B IPUPOJIE,
50 CH(I;)CO6I>I HOJ'IHy‘IeHI/IS{ (;Hilqicme " bubmmorexa LIOK
L https://m.edsoo.ru/46afael6
XUMHYECKHE CBOWCTBA
bubmmoteka IIOK
>1 Ceposozopor, cybpuael https://m.eds00.ru/7¢875999
Kucnopoaconepxariue coefuHeHUs
52 CephI. é))cﬂo&f}[IHF:)CTEl CBOP'ICTI]; cepHoit bubmmorexa LOK
https://m.edsoo.ru/8cfa2548
KHCJIOTHI
[IpakTrueckas padota Ne 5. Pemenue
53 BKIZHepI/IMCHTaHiHLIX 3a/1a4 10 TeMe bubmorexa LIOK
. https://m.edsoo.ru/0afb05e4
"Cepa u e€ coenuHeHus"
54 A30T: HaxXoXJIeHUE B IPUPO/IE, bu6muoreka [JOK

CHOCOObI MOJTy4YeHUs], PU3NYECKUE U

https://m.edsoo.ru/badd2255
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XHUMHYECKHE CBOMCTBA. AMMHUAK,
HUTPHUIBI

Kucnopozconepxaniue coeTuHEHUS

bubnunoreka LIOK

> asota. ?COGeHHOCTH cROnCTE https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 [Ipumenenue azora u ero bubmuorexa [IOK
COeIMHEHUI. A30THBIC yIOOpEHHUS https://m.edso0.ru/129f5059
dochop: HaxOXKIEHHUE B IPUPOJE,

57 CHOCOObI MOTy4YeHUs, PU3NYECKUE U bubnuoreka [IOK
XUMHUYeCKHe cBoiicTBa. Dochuasl u https://m.edso0.ru/9a6h43ec
dhochun
Oxcunsl docdopa,

58 (bocq)il)pc(}))neg)mzmﬂe kucioTel. Conu Bubmmorexa IOK

. https://m.edsoo.ru/c7a2d429
(hochopHOI KUCITOTHI
[TIpumenenue gpocdopa u ero
59 copeILI/IHeHHﬁ. goc(z)oI;)HHe brbmmorexa LIOK
https://m.edsoo.ru/a218070a
ynoOpeHust
[IpakTuueckas paborta Ne 6. Pemenue
60 SKIlHepI/IMeHTaHI;)HBIX 3aj1a4 1Mo TeMe bubmmorexa LIOK
https://m.edsoo.ru/8175ac3f
"A3oT 1 gochop u ux coenuHeHus"
VYrnepos: HaxoXJIeHUE B IPUPOJIE,

61 QIJIOTPOIIHBIE MOAU(PUKAIINY; bubnmnorexa [JOK
¢bu3nUecKre 1 XUMUYECKHE https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHNE
Oxkcup yraepoaa(ll), oxcn

62 yrnepi[);}[,;(l\l/)) Ilyl“(OJ'I)BHaSI KiCﬂOTa " Bubmmorexa HOK

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

63 Pemenue 3amay pa3nuvHBIX TUIIOB bubnuotexa [JOK
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https://m.edso0.ru/6029b609

Kpemuuii: Haxo1eH1E B IPUPOJIE,

64 CTIOCOOBI OTYYEHHUs, PU3UIECKUE U Bubmmorexa IOK
L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxkcua kpemuaus(1V), kpemanenas bubnuorexa [IOK
KHUCJIOTa, CUJIMKATHI https://m.edsoo.ru/3170e7b1
[IpumeHeHne KpeMHUs U €ro Bu6muoteka [JOK
66 coenuHenuii. CTekio, ero https://m.edso0.ru/393cdac0
MOJIy4eHHE, BU/IbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenwue 3a1a4 pa3muIHBIX TUIIOB bubmmorexa LIOK
https://m.edsoo.ru/b624f801
68 Cucremaruzanusa 1 0000IIeHnE bu6nmoreka LIOK
3HaHuii mo reme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonTponbhas padota no teme Bu6moteka [JOK
"Hemerasuibr" https://m.edso0.ru/d0484c76
20 AHanu3 pe3yiabTaToOB KOHTPOJIBHOMN bubmmnoreka HOK
paboThI, KOPPEKIUS OMINOOK https://m.edsoo.ru/2b7e9510
[Tono>keHne MeTaNIOB B
IIepunonnueckoii cucreme
7 XAMHYECKHUX JJIECMEHTOB. bubmmoteka IIOK
OCOOEHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢c
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue dpuznyeckue CBOMCTBa
72 Megnno(z [Ipumenenue MeTanioB B Bubmmorexa IOK
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetamuioB. Kopposust bubnmnorexa [JOK

METAJIJIOB

https://m.edsoo.ru/42b872e3
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bubnunoreka LIOK

74 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/e3de37h6
DNEKTPOXUMHUYUCCKHUI Ps
75 Hanme:ceHHﬁ MGTB.JIJIOE. ?)6]].[1/16 bubmmorexa LIOK
https://m.edsoo.ru/94eb377a
CHOCOOBI TIOTYYEHUS] METAJUIOB
OO6m1as XxapakTeprucTUKa METAIIJIOB
|A-rpynmsl [Tepuoandaeckoii
CHCTEMbI XUMHUYECKHUX JIEMCHTOB.
76 Hatpuii n xanuii: noixydeHue Bubmmorexa IOK
’ https://m.edsoo.ru/e12c26b3
(bu3HUYeCKre U XUMUICCKHEC
CBOMCTBA, MPUMEHEHHUE TTPOCTHIX
BEIIIECTB U UX COCAUHCHUI
OO01mmas xapakTepucTHKa METaJNIOB
IlA-rpynnsl [lepuoanueckoit
CHCTEMbI XUMHUYCCKHX DJIEMCHTOB.
77 Maruuii ¥ KaJIbLIMi: MTOJTy4YECHHE bubmorexa HOK
’ https://m.edsoo.ru/7c3e49c0
(busznuecKkrue 1 XUMHUYECKHe
CBOMCTBA, IPUMEHEHUE POCTHIX
BEIIECTB U UX COCTUHEHUHN
JKEcTKOCTh BOJIBI U CITOCOOBI €€ bu6mmoteka IIOK
78
yCTpaHEeHUs https://m.edsoo.ru/c74bfae9
AmoMunHuii: monydeHue, GU3nIeCKue
79 1 XHMHUYECKHE CB}:)I;ICTBa’ ’ bubamorexa LOK
’ https://m.edsoo.ru/0e79b266
MIPUMEHEHHE
AmdoTepHbIe CBOWCTBA OKCUAA U
80 TUAPOKCH/IA aJIFOMUHUS, bubnunorexa LIOK

THAPOKCOKOMIIJICKCHI aJIlOMUHHA, UX

IIPUMEHEHHE

https://m.edso0.ru/5d12d318
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81

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

[IpakTrueckas padota Ne 7. Permenue

bubnunorexa LIOK

82 SKCIIEPUMEHTAIBHBIX 33724 II0 TEME
" P \ https://m.edsoo.ru/27a4af43
Mertasuibl TJIaBHBIX TOATPYIII
OO6m1ast XxapakTeprucTUKa METAIIJIOB
83 mo6ouHbIX oArpymi (b-rpyrm) bubmuorexa [IOK
ITeproan4eckoil CHCTEMBI https://m.edso0.ru/610d7431
XHUMHYECKHUX DJIIEMEHTOB
dusnyeckue 1 XUMHUECKHE CBOIICTBA
84 B bu6nmorexa LIOK
XpOoMa U €ro COSIMHEHNM, UX
P g https://m.edso0.ru/9911bef3
MPUMEHEHUE
Bakueiinme coequHeHAS Mapratia.
85 H P bubnunoreka LIOK
epMaHTraHaT Kajaus, ero
P ) https://m.edso00.ru/039d69c8
OKHCJIUTENILHEIE CBOIICTBA
dusnueckue U XUMUYECKHIE CBOMCTBA
86 ’KeJie3a U €ro COSAUHEHUM. bubmmoreka IIOK
[Tony4yeHne U MPUMEHEHHE CILTABOB https://m.edsoo.ru/1b7f8741
JKenesa
dusnueckue U XUMUYECKHIE CBOMCTBA
87 . o& coe - bubmmoteka IIOK
MEIN U WHEHUH, UX
A A https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
duszndyeckue ¥ XUMHUUECKHE CBOMCTBA
IIMHKA U €r0 COCAUHEHUN, NX bu6nmorexa LIOK
88
npuMeHeHue. [ HIPpOKCOKOMITIEKCHI https://m.edsoo.ru/b1f2beal
IMHKA
IIpakTuueckas padora Ne 8. Pemenue
p P bubnunorexa LIOK
89 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME

"Mertasisl mOOOYHBIX oArpymm"

https://m.edsoo.ru/abe352ea
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bubnunoreka LIOK

90 Pemenwue 3a1a4 pa3nuyHBIX TUIIOB https://m.edso0.ru/a8b83d83
O06o001IeHNe U cUCTeMaTH3aIUS
91 I/IBYLIGI;I;HOFO MaTtepuaia 1o Tuem: Bubmmorexa IOK
https://m.edsoo.ru/e91fe975
"Meramibt"
92 Kontposbhas pabota mo teme bubmuorexa [IOK
"Metamusr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIbHON bubnuorexa [IOK
paboThl, KOPPEKIIHS OIMIHOOK https://m.edsoo.ru/9ebff2fd
Poins xumum B obecnieueHIH
94 YCTOWYMBOT'O Pa3BUTHUS Bbu6moteka [JOK
yesioBeuecTBa. [IOHATHE O HAYYHBIX https://m.edsoo.ru/080felf0
METOJIaX UCCIIeI0BAaHUS BEIIECTB
Hay4Hblie MpUHITUIIBI OpTaHU3AIAH
95 XUMHYECKOTO ITPOU3BOJICTBA. Bu6moteka [JOK
[TpoMmblIIIEHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
TIOJTyYCHHUSI B)KHEHIIINX BEUIECTB
XUMHUECKOE 3arpsi3HEHUEe
96 OKpYy KaroIen cpl;lm U ero bubnuorexa LIOK
https://m.edso0.ru/9f11bf51
MOCTIEICTBUS
97 XHMHS U 310pOBbE YEIIOBEKA. bubmuoteka [IOK
JlekapcTBEHHBIE CPE/ICTBA https://m.edsoo0.ru/a6552721
Xumud nuiy. Ponbs Xxumuu B
98 o6ecnequIII/11H MMUIIEBOX bubmorexa OK
https://m.edsoo.ru/1f7b5Sbd2
6e30macHOCTH
99 Kocmernueckue u nappromepHbie bu6muoreka [JOK
cpezactBa. bertoBast xumust https://m.edsoo.ru/da42d5a9
100 XWMHS B CTPOUTENBCTBE. bubmuoteka [IOK
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Baxneiine cTpouTeNbHBIE U
KOHCTPYKLIMOHHBIE MaTEpUaJIbL

https://m.eds00.ru/61e69003

101

102

XUMUS B CEJILCKOM XO35MCTBE.
Opranuueckue 1 MUHEPAJIbHbBIC
ynoOpeHus

Cucremaruzanys 1 00001enme
3HAHUH 110 TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bubnunoreka LIOK
https://m.edsoo.ru/fd39587d

bu6nmoreka [IOK
https://m.edsoo.ru/db979c70
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ITPOBEPAEMBIE HA EI'D IO XUMUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHus

1

11

1.2

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Bitanenune cucreMoi XMMUYECKUX 3HAHUM, KOTOPAst BKIIIOYAET:

OCHOBOITOJIATAlONINE TOHATUSA (XMMHUYECKUN 3JIEMEHT, aTOM, H30TOIIbI,
3JIEKTPOHHAs 000JI0YKa aToma, S-, p-, 0-3JIeKTPOHHBIC OPOUTAIH ATOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHE aToMa, HOH, MOJIEKYJIa,
BaJIEHTHOCTD, ANEKTPOOTPHUIATEIILHOCTD, CTENEHb OKHCJIEHMS,
XUMUYECKasg CBS3b (G- U T-CBSI3b, KpaTHBIE CBSI3M), THOpUIU3AIIMS
ATOMHBIX OpOHWTAJICH, KpUCTaUIMUECKas pemeTka, MOJib, MOJISIpHAS
Macca, MOJSIpHBIM 00BEM, MOJSApHAs KOHIICHTPALMS, PACTBOPHI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAIOTUIAPATHI, YIIIEPOIHBIH
CKeNeT, (PYHKIMOHAIbHAS TPYIIa, pPaJuKaid, W30MEpbI, CTPYKTypHas
dhopmya, u3omepuss  (CTpyKTypHasi,  reomerpuueckas  (1mc-,
TpPaHCU30MEPHsI), TOMOJOTHYECKHI psA, TOMOJOTH, YIJIEBOJIOPOJIBbI,
KHCJIOPOJI- M a30TCOJCPIKAIUE COCTUHCHUS, OMOJOTMUYECKH AKTHUBHBIC
BellecTBa (YriaeBOo/Ibl, JKUPBI, OEIKHU), MOHOMED, TIOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUsI, KPEKUHT, pU(POPMUHT, THUIIBI
XUMHYECKUX peaKIuii (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, H5K30- U
SHAOTEPMHUUYECKUE, pEeaKIIMM MOHHOTO OOMEHa, TOMO- U Te€TepPOreHHbIE,
oOpaTuMble U HEOOpaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
AJIEKTPOJIIUTAYECKAS AUCCOLMAIIMS, CTENEHb TUCCOIMAIINN, OKUCIUTEb,
BOCCTAHOBUTENb, JJEKTPOJIU3, CKOPOCTb XHMHYECKOM  pEaKLuu,

XUMHUYCCKOC paBHOBeCI/Ie)

TEOPUM M 3aKOHBI (TEOpUsS XUMHUECKOTO CTPOEHHUS OpPraHUYECKHX
BemectB A.M. BytnepoBa, Teopus 3JI€KTPOJUTHUYECKON TUCCOLMALINY,
[lepuognueckuii 3akon .M. MenneneeBa, 3aKk0OH COXpaHEHHUS Macchl),
3aKOHOMCPHOCTH, CHUMBOJIMUECKHI SA3BIK XUMHHU, MHPOBO33PCHUYCCKUE
3HAHHUS, JIEKAIIUE B OCHOBE IOHMMAaHUS NMPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKHUX SIBICHHUH, COBPEMEHHBIE MPEACTABIECHUS O CTPOCHHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

IpeaACTaBICHUA 0 MEXaHHu3Max XUMHUYECKUX peaKuan,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux
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MPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTCMAaX

14

(aKTOJIOTMYECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOIYYEHUU H
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHYECKOW JESTEIBHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIEe NMPHHIMIIBI XMMHUYECKOTO IPOU3BOJICTBA (HA MpHUMeEpe
NPOM3BOACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIIATH:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKHUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHSIMH H MnpeacTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0osiee OCO3HAHHOIO MOHMMAHHUSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIb30BAaTh!:

HaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/Iﬁ MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKJIZlI[HOfI XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPIraHUYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU JUIs KIacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OObEKTOB
OpraHMYeCcKHe BEIEeCTBA, CaMOCTOATEIbHO BbIOMpaTh OCHOBaHUS U

KPUTEpUU [T KITacCU(PUKAIIMK N3yJaeMbIX XUMUYECKUX OOBEKTOB

M0 pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIONIMX BEIIECTB,
TErIOBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTENeHEeW OKUCIICHUS

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

ChopMHUpPOBAaHHOCTH YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSSHHHM) W HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4 nepuonaos Ilepuoanueckoit cucremst J.H.
MeHpeneeBa 1 UX BaJE€HTHBIE BO3MOKHOCTH, HCTIONB3Ys TOHATHUS S-, p-,

d-31eKTpOHHbBIE OPOUTAITH, SHEPTETUIECKUE YPOBHU
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ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOWCTB XMMHYECKHX DJIEMEHTOB M O0pa3yeMbIX MU COCTUHEHUH IO

MepuojiaM U rpymmnam

ChopMUpOBaHHOCTE YMEHHSI COCTAaBISITH YPABHCHHSI XHUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IUYHbIX THUIIOB; IOJHBIE M COKpAIIEHHbBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMeHa, YYUTHIBas YCIOBUS, IPU KOTOPBIX
9TH PEeaKUUU UIAYT JO KOHIIA

peakuuii TUAPONIN3a, peaklui KOMIUIEKCOOOpa3oBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHPIIZ OT KpaTHOCTU W THIIA
KOBaJICHTHOU CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB W I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKLUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOLIMMUA

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KjaccaM H
rpymnmnamM COeIUHEHUH (IIPOCThIe BEIECTBA, OKCUbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CHUPTHI, (HEHOIIBI, alIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT, YMEHHS TPOBOJIUTH PACUETHI MO XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(U3MYECKUX BEIUYMH:

Macchl (00bEMa, KONMMYECTBA BEIIECTBA) MPOIYKTa PEAKIHH, €CIU OJTHO
W3 UCXOAHBIX BEMIECTB JIaHO B BUJIE PACTBOPA C ONPEIEIEHHON MaCCOBOM

JoJIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )
MaccoBOW WJIM 00BbEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIIMH

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

M0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA
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11

12

Bnanenue cucreMoil 3HaHHM O METOJAX HAy4YHOTO IO3HAHHUS SIBJIECHUU
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

CchopMHpPOBaHHOCTE YMEHHUS NPUMEHATh (MCIONb30BaTh) 3HAHUA O
COCTaB€ W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3MPOBAHMS
SIBJICHUM, MMEIOLUIMX €CTECTBEHHOHAYUHYIO IPUPOAY; MJs IPUHATUS

IPaMOTHBIX pPEILIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U IMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYEHUE CBOWCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpamieHuss ¢  BemlecTBAaMH H  J1aOOpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIIECIOBAHNUS;, TIPEICTABIATh B
pasnuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLCHUBAThb UX NOCTOBECPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKOoN MH(OpMaLMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMH, ceTh IHTepHET n
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U MCIIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHOMN

yueOHOIl 3a1aueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBaTh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW Oe30MacHOCTH
TIOCJICZICTBUIT OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JIEHUCTBUSI HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI IOKa3aresisl NpeaesIbHON
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3IECUCTBUS HA OPTaHU3M

YCJIOBCKaA
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IHHEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITPOBEPSAEMBIX HA EI' I1O

XUMUH

Kon

11

1.2

1.3

14

1.5

1.6
1.7

1.8

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

TeopeTnyeckre OCHOBbI XUMUU

Crpoenue BeniectBa. CoBpeMeHHasi MOJIENb CTPOEHU aroma. Pacnipenenenue
AJIGKTPOHOB IO 3HEPreTHyYeckhuM ypoBHsIM. Kiaccudukanms XUMHUYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHHSI SHEPreTUUYECKUX YPOBHEH aToMoB (S-, -,
d-anemenToB). OCHOBHOE U BO30YKAEHHOE COCTOSHHS aTOMOB. DIICKTPOHHASI

KoH(pUTyparnus aroma. BalleHTHBIC JIEKTPOHBI

[lepuonuueckas cucrtema xumuueckux odieMentoB J[.M. Mennaeneesa.
O®usnueckuit cMbica [lepuoanueckoro 3akona .M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH H3MEHEHUSI CBOWCTB JJIEMEHTOB U HX COEAUHEHHH 10
MepuoiaM M rpynmnaMm. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB IPOCTBIX

BCHICCTB, BOAOPOAHBIX CO@,Z[HHCHI/Iﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB
BaneHTHOCTD. BHCKTpOOTpI/IL[aTeJILHOCTB. CreneHb OKHUCIICHUS

Buner  xumuueckoil cBA3M  (KOBaJIeHTHAsi, HWOHHAsA, MeTaJUIM4yecKas,
BOJOpPOJHAs) U MexaHu3Mbl €€ oOpa3oBaHus. MexXMOJIEKyIspHbIE
B3auMoJieiicTBUs. BelecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.
Tunsl KpUCTAITMUECKUX PEHIETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT TUIA

KPUCTALIMYECKON PEIETKA

Xumuyeckas  peaknus. Krnaccudukammss — XMMHUYECKHMX — peakiuii B

HEOpPraHUYECKON ¥ OpraHN4ecKOi XUMHUU. 3aKOH COXPaHEHMsI MAcChl BELLIECTB
CKOpOCTb peakiuu, e€ 3aBUCUMOCTb OT pa3lINYHbIX (PaKTOPOB
TenoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoXxumMuueckue ypaBHEeHuUs

OOpatumble peakuuu. XUMHYECKoe paBHOBecHe. DakTOphl, BIMSIOLINE Ha

COCTOsIHME XUMHUecKoro paBHoBecus. [Ipuanun Jle [llarense

1.9

OnektponuTrueckas nuccoruanus. CumbHbIe U cnadbie 2JeKTpoiauThl. Cpena
BOJHBIX PAcCTBOPOB BEIIECTB: KHUCIAs, HeHTpaibHas, mienodHas. CrerneHb

Jucconyanuu. Peakiyy HOHHOTO oOmeHa

1.10

I'mppomus coseli. MoHHOE mpou3BeneHWe BOJABI. BOAOpPOIHBIN ITOKa3aTellb

(pH) pactBopa

1.11

1.12

CnocoObl BBIPpAXKCHUA KOHIICHTpaluu PaCcTBOPOB: MaccoBas JOJIA
paCTBopéHHOFO BCIICCTBA, MOJIAIPpHAA KOHICHTpAIUW:. Hacepimiennsle u

HEHACBIIICHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucramioruaparsl

OKHCIUTENTEHO-BOCCTAHOBUTENbHBIC peakiiuu. [loBeieHre BeImecTB B cpeaax
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C pa3HbIM 3HadeHreM PH. MeTobl 31eKTpoHHOTO OanaHca

1.13

DJIEKTPOJIU3 PACTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus HEOPraHUYeCKUX COCIMHECHUI. Homenximarypa

HCOPraHN4YCCKUX BCIICCTB

2.2

2.3

XUMHUYECKHE CBOMCTBA BaKHEHIIMX METAUIOB (HATPUM, Kajdui, KaJlbIUi,
MarHui, aJlOMUHHMA, [IMHK, XpPOM, XKeJIe30, Mellb) U UX coeauHeHui. OO0mue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOWCTBA BAKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, CEPHI, a30Ta,
dochopa, yraepoma W KpeMHHS) W HMX COCOUHEHHH  (OKCHJIOB,

KHCJIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHNMN )

2.4

I'enermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, MPUHAMJICIKAIINX K

Pa3JIMUHBIM Ki1acCaM

2.5

WnenTudukaiys HeOpraHu4eckux coequHeHnii. KauecTtBeHHbIe peaknu Ha

HCOPraHNYCCKUC BCIICCTBA U MOHBL

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHbBIE TIOJIOKEHHUSI TEOPUU XUMHYECKOI'O CTPOEHMSI OpPraHMYECKHUX
coenuHennii  A.M. byrtiepoBa. VYTIiepoAHBIH CKEJIET OpPraHUYeCcKOu
MoJIeKyJbl. KpaTHOCTh XUMHMUYECKOW CBA3M. S- U P-cBsA3H. SP3-, SP2-, Sp-
rudpuan3anuu opouTaneil aToMoB yriepoja. 3aBUCUMOCTh CBOMCTB BEILLECTB
OT XHUMHYECKOro CTpoeHMs MoJekyn. ['omonoru. I'omonormyeckuid psa.

I/ISOMepI/I}I " U30MCEPhbI

3.2

3.3

3.4

[TonsTne o QynkuuoHanbHOM rpymme. OpueHTanuoHHBIE 3G (HEKTHI
3aMeCTHTeNeH

[IpencraBienne o KiaccU(pUKAIMU OPraHUYECKUX BemiecTB. HoMmeHkmaTypa
OpPraHMYECKUX COEIMHEHUN (cHucTeMaTudeckas) W TPUBUAIbHBIE Ha3BaHMUS
BOXHEUIIMX MPEIACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB
CBoOOTHOpAAVKANBHBIE W HMOHHBIM MeXaHu3Mbl peakuuu. [loHsiTHE O

Hykieoguie u anekrpoduie. [Ipasuio MapkoBHukosa. [IpaBuno 3aiiiieBa

3.5

3.6

AJIKaHBI. XuMUYECKue CBOICTBA aJIKaHOB: raJOreHUPOBAHHUE,
JNETUIPUPOBAHUE, TEPMHUYECKOE paA3JIOKEHUE, KPEKUHI, H30Mepu3anus,
roperue. Ilomyuenue ankanoB. [luknmoankanel. Crnenuduka CBONCTB
LMKJIOAJIKAaHOB C MaJbIM pa3MepoM LHKia. Peakuuu npucoenvHEHUs WU

PaauKaJIbHOI'O 3aMCIICHU A

AJKCHEL XHUMHUYECKHE CBOICTBA: pcaknuu NpUCOCAUHCHUA

(raoreHupoBaHue, THUAPUPOBAHUE, THUIPOTATIOTEHUPOBAHUE, THUIpaTalus),

58



TOpEHUs, OKUCIICHUS U nosmMmepu3anuu. [IpombinieHHbIe U 1abopaTOpHBIE

CIIOCOOBI IMOJIYYCHH aJIKCHOB

3.7

3.8

3.9

Ankaguensl. XMMUUECKHE CBOICTBA aJKaJUEHOB: peakLUUU IPUCOEIUHEHUS
(ruapupoBaHue, TaJOTeHUPOBAHUE), TOpeHUs U noaumepusanuu. [lonyuenue

AJIKaIMCHOB

AJKUHBI. XuMuyeckue CBOICTBA: peakuun IIPUCOEIUHEHUS
(ranoreHMpoBaHUe, TUAPUPOBAHUE, TUApATALUSA, TUIPOraIOr€HUPOBAHUE)
KaK CIIoco0 MoyydeHHs! MOJIMMEPOB M IPYTUX TOJIE3HBIX MPOAYKTOB. Peakiun
3aMmemieHus. ['opeHue aneTuieHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOI'O

IIaMCHU JIs1 CBAPKU U PE3KHU METAJLIIOB. HpI/IMeHeHI/Ie allCTHUJICHa

Apenbl. XuUMHYECKHE CBOMCTBa O€H30Jla: peaKUHH AJIEKTPOPUILHOTO
3aMelIeHus, PUCOeAUHEHUs (THAPUPOBaHUE, TajloreHupoBaHue). Peakius
ropenus. OcoOEHHOCTH XMMHUYECKUX CBOMCTB ToiyoJia. [lonydyenue Genzomna.
Oco0eHHOCTH XHMMHYECKHX CBOWCTB crHpoiia. l[lommmepusamusi CTUpOIIA.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOAOPOAOB

3.10

3.11

3.12

Couptel. IlpenenbHble OJHOATOMHBIE CHUPTHL. XHUMHYECKHE CBOMCTBA:
B3aMMOJICIICTBME C HAaTpHUeM KaK CHOCO0 YCTAaHOBIIGHUS  HaIM4uUs
THIPOKCOTPYIIBI, € TaJOre€HOBOAOPOJAMH KaK  CIOCO0  IOJIydyeHUus
pacTBOpUTEIICH, BHYTPU- W MEXMOJICKYJsIpHas Jaerujaparauus. Peaxkuus
ropenus. [lonydyenue sTaHona: peakiusi OpOXKEHHUS TIIOKO3bI, THApaTaUs
STUJEHA. OTWICHIJIMKOIb W TJIMLEPUH KAaK MPEJCTABUTEIU IHPEeIbHbIX

MHOTI'0AaTOMHBIX CITUPTOB

deHos. XUMHUYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HaTpueMm, THApOKCUIOM

HaTpus, Opomom). [lonyuenue penona

Anbreruasl. XUMHYECKHE CBOMCTBA  MPENCIBHBIX  AIBICTUIOB:
TUIPUPOBAaHNE; KAUECTBEHHbIE PEAKIIMN Ha KapOOHWIbHYIO TpYIIy (peakius
«cepeOpsiHOrO  3epKanay, B3auMmojeicTBue ¢ ruapokcuaom wmeam  (11).
IlonyyeHne mpenenpHBIX albJETHA0OB: OKHUCIEHUE CIMPTOB, THApATALUs
alleTuieHa. AIIETOH Kak IpeJICTaBUTENb KETOHOB. OCOOEHHOCTH peaklIuu

OKHCJICHHA all€TOHa

3.13

3.14

KapOoHoBbIe KHCIIOTBI. XUMHUUYECKHE CBOWCTBA TMPEACIBbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTM XMMHMUYECKHUX CBOWCTB MYypaBbHUHOMN
KkucnoThl. [lomyueHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJIEHUE aJIKaHOB, AJIKEHOB, NEPBUYHBIX CIIUPTOB, alIbAETU]IOB. Briciine

IpeaACIIbHBIC U HEMTPEACIIbHBIC Kap60HOBI)Ie KHCJIIOTHI

Crnoxuble >pupsl U Kupbl. CrocoObl TONYyYEHHUS CIIOXKHBIX 3(HUPOB.

Obpatumocth peakiuu sTepudukanuu. [IpumeHeHue ciaoXHbBIX 3(QUPOB B
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MUIIEBON M MappIOMEpHONH MPOMBIIUIEHHOCTH. JKHUPBI KaK CIIOKHBIE 3(UPbI
IJIMLEpUHA U BBICIIMX KapOOHOBBIX KUCIOT. XUMHUYECKUE CBOMCTBA YKUPOB:
TMJIpUpPOBaHUE, OKUCIIeHHe. ['uaposin3, win oMblUIEHHE, )KUPOB KaK CIOCO0
MIPOMBIIIJICHHOTO TIOJTYYEHUS COJeH BBICIINX KapOOHOBBIX KUCIOT. MBI KaKk

COJIK BBICHIHUX Kap60HOBbIX KHCIIOT

3.15

XUMHYECKHME CBOMCTBA TUIIOKO3bl: PEAKLUUU C YYaCTUEM CIHPTOBBIX U
aJIBJICTUIHOM TPYIII U MOJIOYHOKHKCIIOE Opoxenue. [I[pumenenue rirokossl, eé
3HauYeHUE B IKU3HEAEATEIbHOCTHM opraHuszma. Jlucaxapuabl: caxaposa,
MaibTO3a. BoccTraHaBiaMBaroOlUMe W HEBOCCTAHABIMBAIOIIME AHCAXapPUIBL.
IM'upponu3 nucaxapupos. Ilomucaxapunbl: kpaxman, rimkoreH. CtpoeHue
MaKpOMOJIEKYJ KpaxMmaJla, IJIMKOT€Ha U LeJI0103bl. PU3nYecKue CBOMCTBA
Kpaxmalia U IeJUTIOJIO3bl. XUMHYECKHe CBOMCTBA Kpaxmaia: THIPOJIHU3,
KauecTBEHHasl peakius C HoA0M. XHMHYECKHE CBOMCTBa IIEJUTIOIO3bI:
THIIPOJINA3, TIONXy4eHUe SPUPOB HEWT0N03bl. [loHsATHE 00 HMCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK)

3.16

AMUHBI. AMHHBI KaK OpPraHWYECKHE OCHOBAHMS: PEAKIHH C BOJOM,
KHCJIOTaMH, PEaKIus ropeHus. AHWIMH KaK MPEACTaBUTEh apOMaTHUSCKUX
aMHHOB. XHMMHUYECKHE CBOICTBA aHWJIMHA: B3aUMOJEHCTBHE C KHUCIOTaMHU,
OpOMHOI BOJIOM, OokuciieHue. [loydyeHne aMUHOB ATKWJIMPOBAHHEM aMMHaKa

1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITICBOAOPOI0B

3.17

3.18

AMMHOKHUCIIOTBI U O€JNKU. AMHUHOKHUCIIOTHI Kak amM(pOTEpHbIE OPraHUYECKUE
coenuneHusi. OCHOBHbIE aMHUHOKHCIIOTHI, oOpasytomue Oenku. XuMUYECKUe
CBOMCTBa OENKOB: THUIAPOIM3, JEHATypalus, KadecTBEHHbIE (I[BETHBHIC)

pCaKknuuu Ha OcKH

CrpoeHne M CTpyKTypa MOJIMMEPOB. 3aBUCHUMOCTb CBOMCTB IOJIMMEPOB OT
cTpoeHHs] MoJieKyd. OCHOBHbBIE CITOCOOBI MOTYYEHUS! BBICOKOMOJEKYISPHBIX
COETMHEHUI: peaxkumn MOJINMEPU3aLUU u MOJINKOHICHCALIUH.

Knaccugukanus Bo1okoH

3.19

###Par#H# nenTndukanus opraHMuecKUx coeAMHeHN. Perenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNEC OPraHUYCCKUX BCIICCTB

3.20

4.1

4.2

I'enernueckas cBsA3b MEXKy KllacCaMU OPraHUYECKUX COCIUHEHUN
XUMUS U )KU3Hb

XuMus B TOBCEAHEBHOW >Ku3HU. [IpaBuia Oe3omacHOil paboOThl ¢ €IKHMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

Xumuss U 310poBbE. XHUMHS B MEIULMHE. XUMHSA U CEIBCKOE XO3SMCTBO.
X¥MHA B MPOMBIIUIEHHOCTH. XUMUS U SHEPreTHKA: IPUPOIHBIN U ITOIMYTHBII

He(TAHOI Ta3bl, UX COCTAaB M HCMONb30BaHue. CocTaB He(TH U e€ mepepaboTka
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(IpUpOHBIE UCTOYHUKHU YIIIEBOJOPOIOB)

XuMHUs ¥ 3KOJOTUS. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEAbl U €ro

nocaenctBus. Oxpana rugpocdepsl, MOYBkl, atMmochepsl, GIIophl U GayHbI OT

43 XUMHUYECKOro 3arpsisHeHus. [IpoOrema OTX0/0B M MOOOYHBIX MPOIYKTOB.
AJnpTepHaTUBHBIE ICTOYHUKH 3HEPTUU
OO0mue nmpeacTaBIeHUS O  MPOMBIIUICHHBIX  CIOCO0aX — MOJy4YEHHS
XUMUYECKUX BEIIEeCTB (HAa TMpuUMepe MPOU3BOACTBA aAMMMAKA, CEPHOMU
4.4 kucnotbl). UY€pHas u uBerHas Merawnyprus. CTekino M CHIMKaTHas
MPOMBILUIEHHOCTh. [IpoMblnuieHHas opranuuyeckas xumusg. CeIppé IS
OpraHUYeCKON IPOMBIIUIEHHOCTH
5 Tunel pacy€THBIX 337184
51 Pacuétbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BEIIECTBa, Macce WM 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB
5.2 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacuétbl 00BEMHBIX OTHOIICHUH ra30B MIPH XUMHUSCKUX PEAKITHSIX
5.4 Pacuérsl macchl (00bEMa, KOTMYECTBA BEUIECTBA) MPOYKTOB PEAKIUH, €CITU
. OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH )
55 Pacuérer maccoBoii unm 00bEMHOM 70K BBIXOJIA IPOIYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérsl macchl (00bEMa, KOTMYECTBA BEUIECTBA) MPOIYKTA PEAKIIUH, €CIIH
5.6 OJIHO M3 BEILIECTB JAHO B BUJE PACTBOPA C ONPEACIEHHON MAaCCOBOM JTONEN
pacTBOPEHHOTO BELIECTBA
57 Pacuétel ¢ ucnonap30BaHNEM HMOHITHI «MacCcOBast 10JIs», «MOJISIpHAs
' KOHIICHTPALUs», «PACTBOPUMOCTbY
Haxoxaenne MonekymsipHOi (popMyIIbl OpraHMYECKOTo BEIIeCTBa M0 €ro
5.8 IJIOTHOCTU U MAaCCOBBIM JIOJISIM AJIEMEHTOB, BXOSIINX B €r0 COCTaB, WU 110

MIPOYKTaM CTOPAaHUS
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