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INOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamMma mo XMMHHM Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHHs pa3paboTaHa Ha
ocHoBe DenepanbHOTo 3aK0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoanuu B Poccuiickoit denepamnmmy,
TpeOOBaHUl K pe3ylbTaTaM OCBOCHUS (penepanbHO 00pa3oBaTeNbHON MPOrpaMMBbl CPETHETO OOIIEro
obpazoBarusa(POIT COO), npencraBieHHbx B DenepanibHOM TOCYJAPCTBEHHOM 00pa30BaTEILHOM
craugapre COO, c¢ yuérom KoHuenuuu mnpenonaBaHus Y4yeOHOro TmpeaMera «XUMUS» B
oOpa3oBaTenbHbIX  opranumsanuax  Poccuiickoii ~ @expepanuy,  peamu3ylOUIMX  OCHOBHbBIE
o0Opa3oBaTeNbHbIE MPOTPAMMBI, U OCHOBHBIX MONOXKeHUH «CTparerudl pa3BUTHS BOCIHTAHUS B
Poccuiickoit @enepanuu Ha iepuo 10 2025 rona» (Pacnopsikenue [IpaButenscta PO ot 29.05. 2015
Ne 996 - p.).

XUMUS HA YpOBHE YIUIyOJIEHHOTO M3yUYEHUS 3aHMMAaeT BaKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4HOro obOpasoBanus yuvamuxcs 10-11 kmaccoB. M3yueHue npeamera, peaau3yemMoe B YCIOBUSAX
nudepeHIpoBaHHOTO, MTPOPUIHLHOTO O0yYEHHS, MPU3BAHO 00ECIeUnTh 00IIe00pa30BaTEIbHYIO U
OOIIEKYIETYPHYIO TIOJITOTOBKY BBITYCKHHUKOB IIKOJIbI, HEOOXOIUMYIO JJIsl aJanTalud UX K OBICTPO
MEHSIOIUMCS YCJIOBUSM JKU3HHU B COIIMYME, a TaKKe JJIs MPOJOJIKEeHHs] 00ydeHHs B OpraHH3aIusaxX
npodeccnoHabHOTO 00pa30BaHUs, B KOTOPBIX XUMUS SIBIISICTCSI OJTHOM M3 MPUOPUTETHBIX TUCITUILINH.

B nporpamme nmo xumMun Ha3HauYEHUE NPEAMETA « XUMUS) TIOTY4YaeT MOAPOOHYI0 HHTEPIIPETALIUIO
B COOTBETCTBUM € ocHoBomnosararomuMu mnonoxenuasmu ®I'OC COO o B3auMo00yCIOBIEHHOCTH
Lenei, comepaHus, pe3yJbTaToB OOydYeHUs U TPeOOBAHUU K YPOBHIO MOJTOTOBKH BBIITYCKHHKOB.
CBHIETEIHCTBOM TOMY SIBJISIFOTCS CIICAYIOIINE BBIMOHIEMBIE TIPOTPAMMOI TT0 XUMHUH (PYHKITHH:

* uH(QOPMAIMOHHO-METOINYECKasl, peaau3anusi KOTOpoil oOecrieunBaeT NoayyeHHE NPEeCTaBICHUS O
LEJAX, COASPKAHNUH, 001IeH cTpaTeruu 00y4deHusl, BOCIIUTAHHUS U Pa3BUTHsI 00yUaIOMIUXCsI CPECTBAMU
MpeMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MpoQuis;

® OpraHu3allMOHHO-IUIAHUpPYIOIAsA, KOTOopas  IpelyCMaTpuBaeT  OINpEAENieHUE:  IPUHLUIIOB
CTPYKTYpUPOBAaHUSA M TOCIEIOBATEILHOCTH H3Y4YEHHs] Y4eOHOro MaTepuaia, KOJUYECTBEHHBIX U
KAaueCTBEHHBIX €T0 XapaKTePUCTHK; MOAX0JA0B K ()OPMUPOBAHUIO COMIEPIKATEITHHON OCHOBBI KOHTPOJIS
U OLleHKH 00pa3oBaTeNbHbIX JOCTHXKEHHUH O0ydaroluxcs B paMKaxX UTOrOBOM arrectanuu B (opme
€MHOI'0 TOCYIaPCTBEHHOT'O IK3aMEHa 110 XUMHUH.

[Iporpamma i yriayOGinE€HHOTO U3yUYEHUS XUMUU:

® yCTaHABJIMBACT WHBAPHAHTHOE MPEAMETHOE COACpkKaHHe, 00s3aTeNbHOE Ui M3YYCHHS B paMKax
OTIENbHBIX MNpoduUIIeH, MpeaycMaTpUBaeT paclpelesieHne U CTPYKTYpPHUpPOBAaHHE €ro Mo Kiaccam,
OCHOBHBIM COJIEpKATeIbHBIM JIMHHSIM/pa3iesiaM Kypca;

* 1aéT mpUMepHOe pacrpeaeseHrne y4eOHOro BpeMEeHU, PEKOMEHyeMOT 0 JJIsl U3YUYEeHUS OTAEIbHBIX
TEM;

® MpejsiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUYEHHUsS] Y4eOHOTO Marepuaia ¢ Y4ETOM JIOTMKHU
MMOCTPOCHHUS KypCa, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3CH;

® 1aéT METOJIMYECKYI0 HHTEPIIPETALMIO eJIel U 3aa4 U3YUYeHHsI IpeaMeTa Ha yriIyOlIE€HHOM ypOBHE
C yu€TOM COBPEMEHHBIX NMPHUOPUTETOB B CHUCTEME CpEIHEro oOIIero odpa3oBaHus, COJEpKATEIbHON
XapaKTePUCTHKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTENIbHON HpPOrpaMMBbI
cpenHero obmero obpa3oBaHUsS (JTUYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM
OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIbHBIX JIEHCTBUI 00yYaromerocss Mo OCBOEHHUIO COJEp:KaHus
npeamera.

[lo BceM Ha3BaHHBIM MO3HULUAM B MPOTrPAMME MO XUMHUH IPEIyCMOTPEHAa MPEEMCTBEHHOCTD C
o0yyeHHeM XHMHMHM Ha ypOBHE OCHOBHOTO oOIIero oOpa3oBaHus. 3a MpeleiaMu yCTaHOBJICHHOMN
MporpaMMOil TI0 XUMHUH 00s3aTeIbHON (MHBApPMAHTHOW) COCTABJISIIONIEH CoJepKaHUsl ydeOHOTO
npeamera «XUMHs» OCTaETCs BO3MOXKHOCTh BBIOOpa €ro BapuMaTHBHOM COCTaBIIAIONICH, KOTOpas
JIOJKHA ONPEIENAThCA B COOTBETCTBUU C HANIPABICHUEM KOHKPETHOTO Mpoduiist o0yueHusl.

B cootBerctBUM ¢ koHUenTyanbHbiMU NooxkeHUsMH PI'OC COO o Ha3zHaueHUM MPEAMETOB
6a30Boro u yriyos€HHOro ypoBHel B cucteme quddepeHIMpoBaHHOIO 00y4YeHHs Ha YPOBHE CPEIHETO
obmiero o0pa3oBaHusi XMMHUSI Ha ypOBHE YIrIyONEHHOTO W3yYEHHUs HAMNpaBleH Ha peau3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIUM TANlOM MOTYYeHHsI XUMUYECKOTr0 00pa30BaHus B paMKax U3yUECHHUS
CHEIHAbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKHUX TUCIUIUIMH B By3aX M OpPTaHU3ALUAX CPEIHEro



npodeccuoHanbHOr0 00pa3oBaHusa. B 3Toil CBs3M M3yuyeHHE MpeaMeTa «XUMUsS» OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacUIMpEHUE U YIVIyOJ€eHUE TEOPETUYECKOW M IPAKTHUECKOH IMOATOTOBKH
oOy4aromuxcsi, BBHIOpABUINX ONpeAeNEHHbI Mpoduiab OO0yueHUs, B TOM YHCJIE C MNEPCIEeKTHBOU
MOCJIEAYIOIEr0 TMOJTY4YeHHs] XMMHMUYECKOro 00pa3oBaHUs B OpraHu3alusX MIpo(ecCUOHAIBLHOTO
obpazoBanus. Hapsmy ¢ atum, B cBete TpeboBanuii ®I'OC COO k miaHUpyeMBIM pe3yibTaTam
ocBoeHHs (henepanbHO 00pa3oBaTENbHON MPOTrpaMMBI CpPETHETO OOLIEro O0pa3oBaHMS H3YYECHHUE
npenMera « XUuMUs» OPUEHTHUPOBAHO TaKKe Ha PEIICHHE 33/a4 BOCIIUTAHUS U COIUAIBHOTO Pa3BUTHS
oOyyaromuxcs, Ha GOPMHUPOBAHUE Y HUX OOIICHHTEIIEKTYIBHBIX YMEHUH, YMEHUH palliOHAIN3aluU
ydueOHOro Tpylna U OOOOMIEHHBIX CMOCOOOB MAESITENBHOCTH, WMEIONIUX MEXIAUCIUILTHHAPHBIM,
HAANPEIMETHBIN XapaKTep.

CocraBnsiromiuMu — mipeaMera  «XHUMHS» Ha YPOBHE YIIyOJNEHHOTO U3YYEHUS SBISIOTCS
yrayonénneie Kypcel — «Opranmueckas xumus» u «OOmas u HeopraHudeckas Xumus». [lpu
oTpeieNIeHUH MOIX0I0B K OTOOPY U CTPYKTYPHOM OpraHu3alliy COACPKAHUSI ITUX KYPCOB B TPOrpaMMe
Mo XuMuu 3a ocHoBY NpuHATH nojoxkeHuss GI'OC COO o paznmuuuax 0a30BOro M yriyoJ€HHOTO
YpOBHEH H3yUeHUs IpeaMeTa.

OcHoBy conepxanus KypcoB «Opranndeckas xuMus» U «OOmas 1 HeopraHudecKast XHUMUSD»
COCTaBIISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUN M yMEHHH, OTHOCAUIMXCA K 0a30BOMY YpPOBHIO
M3y4YeHHUs MpeaMeTa. JTa CUCTEMa 3HaHUM TOJIy4aeT OIpPEeACIEHHOE TEOPETUYECKOE OMOJHEHUE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO 0OMbIIN 00BEM (hakTOTOrHUecKoro marepuana. Tak,
Ha yrIyOJ€HHOM ypOBHE M3yUeHHs IpeaMeTa obecreueHa BO3MOKHOCTh 3HAUYUTEIBHOTO YBEINYCHHUS
00bEMa 3HAHMM O XMMHUYECKHUX 3JIEMEHTAaX M CBOICTBaX MX COCIUHEHHM HAa OCHOBE paCIIUpEHHs U
yrayOneHusl MpeACTaBICHUM O CTPOGHHWU BEIIECTBA, XMMMYECKOH CBSI3U M 3aKOHOMEPHOCTSAX
MPOTEKAHUS PEaKIHii, pacCMaTPUBAEMbIX C TOUKH 3PEHUSI XUMUYECKOW KUHETUKUA U TEPMOIMHAMUKH.
W3ydenue nepuoanveckoro 3akona u Ileprnonndeckoil cucTeMbl XUMHYECKUX 3JIEMEHTOB Oa3upyercs
Ha COBPEMEHHBIX KBAHTOBOMEXAHHYECKHX IPEJICTABICHHUSIX O CTPOCHHUU aTOMa. XUMHUYECKas CBS3b
OOBSICHACTCS C TOYKH 3PSHUS SHEPTeTUIECKIX N3MEHEHHH MTPH €€ 00pa30BaHNUU U pa3pyIICHUH, a TAKKE
C TOYKM 3peHHs MexaHu3MoB e€ oOpa3zoBaHus. M3yueHue THUIIOB peakUMid JOTMOJIHAETCS
(bopMHpOBaHHEM MPEACTABICHUNA 00 3JIEKTPOXMMHUYECKUX IPOLECCaX W AJIEKTPOJIHM3E PACIUIaBOB U
pacTBOpoB BemlecTB. B kypce opraHndeckoil XMMHUH MPU PACCMOTPEHUU PEAKIIMOHHON CIOCOOHOCTH
COeMHEHUH yenseTcst 0co00e BHUMaHUE BOIIPOcaM 00 JIEKTPOHHBIX AP PeKTax, 0 B3AUMHOM BIMSIHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3Max peakiuil.

Ocoboe 3HaYeHne UMEET TO, YTO Ha CO/IepPIKaHNe KypCOB XUMUH YIITyOJIEHHOTO YPOBHS U3yUCHHS
JUIS KJIACCOB OIpeaenéHHoro npoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpPY U XapakTep TOMOJHEHHM
K 001Iell crucTeMe mpeMETHBIX 3HAHHI) OKa3bIBAIOT BIUSHUE CMEXHbBIE IPeAMETHL. Tak, Hanmpumep, B
COJIEpKaHUU TIPEAMETA JJI KIACCOB XUMHUKO-(Pu3nueckoro npoduiis 0onblioe 3HaueHne OyayT UMETh
AJIEMEHTHI Y4eOHOTO MaTepuana mo odmiei xumuu. [Ipu nu3ydenun npeaMera B JaHHOM CIydae akIeHT
OyJIeT cieaH Ha OOIHOCTh METOJOB IMO3HAHMS, OOITHOCTh 3aKOHOB M TEOPUN B XUMHUU U B (pu3MKe:
aTOMHO-MOJICKYJISIpHasi Teopust (MOJIEKYJIsipHAs Teopusi B (DU3HKE), 3aKOHBI COXPAHEHUS MAacCChl U
SHEPTUH, 3aKOHBI TEPMOJAMHAMUKH, JIEKTPOJIN3a, IPEICTABICHHS O CTPOCHUH BELIECTB U IPYTOE.

B TO e Bpems B coaepiKaHUM IpeaMeTa Ui KIacCOB XUMHKO-OMOJIOTHYECKOro Mpoduis
00BN yIeNbHBIA Bec OylneT MMETh OopraHuueckas Xumus. B 3ToM ciydae mpenocraBisercs
BO3MOXKHOCTh Uil OoJjiee OOCTOSTENILHOTO PACCMOTPEHHUs] XMMUYECKOH OpraHu3alui KJIETKH Kak
OHOJIOrMYECKON CUCTEMBI, B COCTaB KOTOPOH BXOJSAT, K MPUMEPY, TaKHE CTPYKTYpPHbIE KOMIIOHEHTHI,
KaK JIUMUJBI, OCNKU, YTJIeBOJbI, HYKICHMHOBBIC KUCIOTHI U apyrue. [Ipu 3TOM 3HaHUS O COCTaBe W
CBOICTBaxX MpeICTaBUTEIEH OCHOBHBIX KJIACCOB OPIraHUYECKUX BEIIECTB CITy>KaT OCHOBOM sl U3y4EHUs
CYUIHOCTH IIPOIIECCOB (POTOCUHTE3A, ABIXaHUS, TUIIEBAPCHHUS.

B miane gopmupoBaHusi OCHOB Hay4YHOTO MHPOBO33PEHUSI, OCBOCHHS OOIIEHAYYHBIX METOJOB
MO3HAHUS U OIBITa MPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX 3HAHUHN M3yueHHe IpeaMeTa « XUMUs» Ha
yriayO0inEHHOM YPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C yUeOHBIMU IIPEeIMETaMH, BXOASIIMMU B
COCTaB MpeAMETHBIX obnacteil «EcTecTBeHHO-HAay4YHbIE TIpeaMeTh», «MaTemaTuka U HHQOpMATHKA
U «Pycckuii a3bIK U IUTEpATYpay.

[Ipu n3yuenun yuyebHOro npeaMeTra «XUMHUs» Ha YriyOJIEHHOM ypOBHE TakXke, Kak Ha YpOBHE
OCHOBHOTO M cpeaHero oomiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3ajauyeil NEepBOCTEHNEHHON
3HAYUMOCTU SIBISETCA (OPMHUPOBAHHME OCHOB HAyKM XUMHUU KaKk OOJacTH COBPEMEHHOTO



€CTECTBO3HAHUSA, NPAKTHUECKON MEATEIbHOCTH YeJIOBeKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOU
KyJIbTyphl. PemieHue »ToW 3amaum Ha YriayOJEHHOM YPOBHE HM3YUYCHHS TMpEAMETa IPEANoyiaracT
peann3aiuio TakKux HeNei, Kak:

e (QopmMupoBaHWE TPEACTABICHUH: O MaTepUaIbHOM EIMHCTBE MHUpPA, 3aKOHOMEPHOCTSIX U
M03HABAEMOCTH SIBJICHUI MPUPOIBI, O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HAYK U €€ BeIyllel poiu
B O0CCICUeHUH YCTOWYMBOTO PA3BUTHS UEJIOBEUECTBA: B PEIICHUU MPOOJIEM DKOJIOTHUYECKOM,
SHEPreTHUeCKON M MUIIEeBON 0€30MacHOCTH, B PAa3BUTUM MEAUIIMHBI, CO3aHUM HOBBIX MaTEpHUasioOB,
HOBBIX HCTOYHUKOB YHEPTHH, B 00ECTICUCHUH PAIMOHATFHOTO IPUPOIOTIONB30BaHUS, B (DOPMHUPOBAHHH
MHPOBO33PEHHUS U 00IIeH KyJIbTyphbl YeIOBEKa, a TAKKe IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHMS K
CBOEMY 3/I0POBBIO U IIPUPOJHON CpeliE;

® OCBOCHHE CUCTEMbI 3HAHUH, JIKAIUX B OCHOBE XUMUYECKOM COCTABIIAIONIEH €CTeCTBEHHO-HAyYHOMN
KapTUHBI MHUpa: PyHIaMEHTAILHBIX MIOHATUH, 3aKOHOB H TCOPHI XHMHH, COBPEMEHHBIX MTPEICTABICHHIA
O CTPOEHUM BEIlleCTBA Ha Pa3HBIX YPOBHIX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O
TEPMOJMHAMHYECKUX M KHHETUYCCKUX 3aKOHOMEPHOCTSX TPOTCKAHUS XUMHUYECKUX pEaKIHid, O
XMMHYECKOM DPAaBHOBECHUHU, PACTBOpPAX M AMCIEPCHBIX CHCTEMax, 00 OOIMX HAy4YHBIX MPUHIUIAX
XUMHYECKOTO TIPOU3BO/ICTBA;

* (QopmupoBaHue y O0Oy4arOUIMXCS OCO3HAHHOTO MOHMMAaHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKUX 3HAHUU Ui OOBSICHEHHS KIIOUEBBIX HJIEH W TPOOJIeM COBPEMEHHOW XHMHH, IS
OOBSICHEHHUS] U MPOTHO3UPOBAHUS SBJICHUHN, UMEIONINX €CTECTBEHHO-HAYUHYIO MPHUPOAY; FPAaMOTHOTO
peuieHuss mpoOJieM, CBS3aHHBIX C XHWMHEH, MPOTHO3WPOBAHMS, aHAIM3a W OICHKU C MO3UIUI
9KOJIOTMYECKO 0€30IacHOCTH MOCIEICTBUI ObITOBOM U MPOU3BOACTBEHHOMN J1€ATEIHHOCTH YEIOBEKa,
CBSI3aHHOHM C XUMUYECKHM IPOU3BOJICTBOM, HCIIOJIb30BAHUEM U TIEpepabOTKO BEIIECTB;

® yriyOJleHUe MpeICTaBICHUM O Hay4YHBIX METOJaxX MO3HaHHs, HEOOXOIUMBIX JUIS HMPUOOpETEHHS
YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHHUS XUMHUYECKHX SIBJICHUN, IMCIOIIUX MECTO B
MPUPOJIE, B IPAKTHUUECKOM 1eATEIbHOCTH U MOBCEAHEBHON KHU3HU.

B muiane peanm3anui TEpBOOYEPEIHBIX BOCIUTATENBHBIX M PAa3BUBAIMNX (YHKIUN I[ETOCTHOM
CUCTEMBI CpeJTHEro o01iero o0pa3oBaHus NMPU U3yUYEHUHU IpeaMeTa « XUMHUs» Ha YriIyOJIEHHOM ypOBHE
0c00yI0 aKTyaJIbHOCTh IPUOOPETAIOT TaKKe IeTN U 33J]auH, KaK:

® BochUTaHUE yOeXKAEHHOCTH B TO3HABAEMOCTH SIBJICHUN MPUPOJIbI, YBAXKEHUS K ITPOIIECCY TBOPUYECTBA
B 00JIACTH TEOPETHUYECKUX U MPHUKIATHBIX UCCICIOBAHUA B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

® pa3BUTHE MOTHBAIMM K OOYYCHHIO ¥ TIO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTaHUIO HA OCHOBE YCBOCHHMSI 00IIeYeNIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE I[I03HABATEIBHBIX WMHTEPECOB, HWHTEIUICKTYallbHBIX UM TBOPYECKUX CIOCOOHOCTEH
oOyyvaronuxcsi, (opMuUpoBaHHME Yy HHX CO3HATEIBHOTO OTHOIICHHWS K CaMOOOpa30BaHUIO U
HENpPEepbHIBHOMY OOpPa30BaHUIO KaK YCIOBHUIO YCIEIIHOW NpoQecCHOHaNbHON U 0OLIeCTBEeHHON
NeSITeIbHOCTH, OTBETCTBEHHOTO OTHOILIEHHUSI K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 3I0pOBOM 00pase
KU3HU;

* (QopmupoBaHHE YMEHUN M HABBIKOB Pa3yMHOIO MPHUPOJIOMNOIL30BAaHUS, PA3BUTHE HKOJIOIMYECKOMN
KYJbTYPBI, IPUOOPETEHHE OTBITA OOIIECTBEHHO-TIOIE3HON IKOJIOTHYECKOM 1eATETHbHOCTH.

OO61iee 4Mca0 YacoB, MPEIYCMOTPEHHBIX Ui W3YYEHHs] XUMHUHU Ha yTIyOJI€HHOM YPOBHE CPEIHEro
obmiero oopazoBanusi, coctanisier 204 yacos: B 10 kimacce — 102 yaca (3 yaca B Hegento), B 11 kimacce
— 102 4gaca (3 gaca B HeZeIO).

COJAEPKAHUE ObYYEHUA
10 KJIACC

OPTAHUYECKAS XUMMUSA
Teopernyeckue 0CHOBbI OPraHUYeCKON XUMMHU.
[IpeameT u 3HaYEHUE OPraHUYECKON XUMHH, MPEACTABICHHUE O MHOTOOOpa3HuU OPraHUYECKUX
COCJIMHCHMUI.
DNIEKTPOHHOE CTPOCHHE aToMa yIJIepoja: OCHOBHOE M BO30YXXIEHHOE COCTOSHUS. BajeHTHBIE
BO3MOXHOCTH aToMa yrnepo,ua. XI/IMI/I‘-ICCKaH CBiA3b B 0pFaHHq€CKI/IX COCANMHCHUAX. Tumsl



ruOpuamn3ali aTOMHBIX OpOuTasield yriaepoga. MexaHuU3Mbl 0Opa3oBaHHsI KOBAJICHTHOH CBS3H
(oOMEHHBIN M JOHOPHO-AKIENTOPHBIN). THUNBI MepeKphIBaHUS ATOMHBIX OpOMTaneil, G- U M-CBA3H.
OpunapHasi, JBoiHas M TpoiHas cBsi3b. CrocoObl pa3pbiBa CBsi3ei B MOJIEKYJIaX OPraHUYECKHX
BeriecTB. [ToHsATHE 0 CBOOOTHOM pajaiKaie, HyKJIeopuie U MIeKTpoQuIe.

Teopus cTrpoeHust oprannyeckux coequHeHuil A.M. bytinepoBa U COBpeMEHHbIE NPEICTABICHUS
O CTPYKTYpe MOJEKYJ. 3HaueHHE TEOpUU CTPOEHUS OPraHUYECKUX COEAMHEHHN. MolekynspHble u
CTpykTypHble (hopmynbl. CTpyKTypHbIe (HOpPMYIbl pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpalléHHas,
ckenerHas. M3omepus. Buasl n3omepun: CTpyKTypHast, MPOCTPAHCTBEHHAs. DIEKTPOHHBIE d()(HEKTH B
MOJIEKYJIaX OpPraHMYECKUX COSAUHEHUN (MHAYKTUBHBIN U Me30MEpHbIN 3P PEKTHI).

[IpencraBnenne o KiacCHpUKAIMK OpraHUYecKux BemiecTB. [loHATHE O (YHKIMOHATHHOMN
rpymnme. ['omonorusa. ['omonormueckue psgpl. CucreMarnyeckass HOMEHKJIATypa OpPraHUYECKHX
coenuHenmnit (IUPAC) u TpuBnaibHble Ha3BaHUS OTJIEIbHBIX NIPEACTABUTENEH.

OcoOeHHOCTH U KJIacCHU(PHUKAIUS OpraHUYeCKHX peakuuid. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakuuu B OpraHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHsI BEIIECTB U UX [PEBPALICHUN: O3HAKOMIIEHHE C
o0pa3liaMu OpPraHMYeCKHUX BEIIECTB M MaTepHajaMH Ha HX OCHOBE, OIBITHI 10 MPEBpAICHUIO
OpPraHMYECKUX BEIEeCTB NMpU HarpeBaHuu (IUIaBjieHHE, OOYTIMBAaHHE W TOPEHUE), KOHCTPYHUPOBAaHUE
MOJIENEN MOJIEKYJT OPTaHUYECKUX BEILECTB.

YriaeBoaopoabl.

Ankanbl. ['omonormueckuil psa ankaHoB, oOmas (opmyiia, HOMEHKIATypa U H30MEpHS.
DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOECHHE MOJEKYJ AlKaHOB, SpP°-THOPHAM3ALMSA aTOMHBIX
opOuTaneit yriepoaa, 6-cBs3b. Ou3nuecKkrue CBOMCTBA aJTKaHOB.

XMMHYECKUE CBOWCTBA QJIKAaHOB: PEAaKUUU 3aMELICHUs, W30MEpU3aluH, JAeTUIPUPOBAHMS,
LUKIW3alnY, TUPOJIn3a, KPEKUHra, ropeHud. IlpeacraBinenue o MexaHu3sMe peakuuil paguKaibHOIo
3aMEeIICHMUS.

Haxoxnenne B npupoae. CriocoObl MoMyyeHUs U MPUMEHEHUE aJIKAHOB.

[Muknoankanel. OOmias ¢dopmyna, HOMeHKIarypa u u3oMmepus. OcoOEHHOCTH CTPOCHUSA H
XUMHYECKUX CBOWCTB MAalIbIX (IMKJIOMPONaH, ITUKIO0yTaH) U OOBIYHBIX (IIUKIIOTICHTAH, IIUKJIOTEKCaH )
HUKII0anKkaHoB. CrocoObl MOMyYeHUs M MPUMEHEHHE IUKIIOAIKaHOB.

Ankenbl. ['omonoruueckuii psii ankeHoB, oOmas ¢Gopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AJIKEHOB, SP>-THOPHIN3aLMs aTOMHBIX OpOUTANIel yriaeposa, -
u n-cBsi3u. CTpyKTypHas U reoMerpuueckas (Iuc-TpaHc-) nsoMepus. @PU3n4ecKue CBONCTBA aJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIMU MPUCOEAUHEHHUS, 3aMEICHHS B O-MTOJIOKEHUE MPU ABOWHOM CBSA3H,
noymMepu3anuu u okucienus. [Ipasuno MapkoBHuKoBa. KauecTBEeHHbIE PEaKIMK Ha ABOWHYIO CBA3b.
CriocoOsl MoTy4eHus U IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Knaccugukaius ankaaueHoB (CONpsuKEHHBIE, U30IUPOBAHHBIC, KYMYAUPOBAHHDLE).
Oco0EHHOCTH SJEKTPOHHOTO CTPOEHUS MU XUMHUYECKHX CBOWCTB COMNPSDKEHHBIX NHUEHOB, 1,2- u 1,4-
npucoenuHenue. Ilomumepuzanust conpspkEHHBIX AueHOB. CrocoObl MOMy4YeHHS M TpPUMEHEHHE
AJIKaJUEHOB.

Anxunel. ['oMonorudeckuii psig ankuHOB, oOmas Qopmyna, HOMEHKIATYpa W HM30MEpHS.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AQlKMHOB, SP-TUOpUAM3AIUsi aTOMHBIX
opOutaneii yriepona. @usnueckwe CBOWCTBA AJIKUHOB. XHMHUYECKHE CBOWCTBA: peaKIUU
MIPUCOEIMHEHMS, JUMEpPU3AllMM W TpUMEpHU3aluu, OKHUCIEHHsA. KHCIOTHbIE CBONCTBA aJKHWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHblEe peakUuMu Ha TPOHHYIO CBA3b. CrocoObl
MOJIyYEHUS U IPUMEHEHUE aIKUHOB.

Apomaruyeckue yrieBoaopoabl (apeHsl). ['omomormueckuil psig apeHoB, obmas (opmyia,
HOMEHKJIATypa M H30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30Ja.
du3nyecKue CBONCTBA apeHOB. XMMHUYECKHE CBOMCTBA OEH30J1a M €r0 TOMOJIOTOB: PEAKIIUU 3aMeIeHUs
B OCH30JIbHOM KOJIBIIE U YTJIEBOJOPOAHOM paguKaje, peakKuu NPUCOECIMHEHUS, OKUCIICHIE TOMOJIOIOB
6ensona. IlpencraBneHne 06 OpPUEHTHPYIOIIEM ACWCTBUHM 3aMecTUTENe B OCH30JbHOM KOJIbLIE HA
MpUMepe aJIKWIbHBIX PaJUKajIoB, KAPOOKCHIbHOM, IMIPOKCHIIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB
raoreHoB. OCOOEHHOCTHM XHWMHYECKHUX CBOHCTB crtuposa. [lommmepusanus ctupona. CrocoObl
MOJIy4€HHUS U TIPUMEHEHUE apOMaTUYECKUX YIIIEBOJAOPOIOB.



[Ipupoansriii ra3. [lomytHsie HedTsiHBIE Ta3bl. HepTh u €€ npoucxoxaenue. KameHHbli yroib u
MPOAYKTHI ero mepepaboTku. CrocoObl mepepaboTKu He(TH: TeperoHKa, KPeKUHT (TepMUYECCKHIA,
KaTaJTUTHYeCKuii), pudopMuHr, nuponus. [IpoaykTel mnepepaboTku HePTH, UX NPUMEHEHUE B
MIPOMBIIIJICHHOCTH U B OBITY.

I'enetnyeckas CBSA3b MEXKAY PA3IUYHBIMU KIIACCAMH YTIIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHUE T'aJIOT€HIIPOU3BOJHBIX YTIJIEBOJOPOIOB. Peakiium 3aMenieHus rajoreHa
Ha THAPOKCOTPYIIY, HUTPOTPYIIY, [IMAHOTPYIIITY, aMUHOTPYIIy. J[eficTBHE Ha raJoreHIpOU3BOIHbIE
BOJITHOT'O M CHUPTOBOTO PacTBOpa MIEN0UYH. B3anMoielicTBHE TUTraJoreHaIKaHOB C MAarHUEM M IUHKOM.
[lonsiTHE ©  METaUIOOPraHMYECKUX  COENMHEHUsX. Vcmonb3oBaHHE — TajJOreHNIPOM3BOAHBIX
YTJIIEBOIOPOAOB B OBITY, TEXHUKE U ITPU CUHTE3€ OPraHMYECKHUX BEIIECTB.

DKcrepuMeHTAIbHbIE METObl U3yUEHHUsS! BEIIECTB U MX MPEBPAILEHUI: n3ydeHHe (pU3NYECKUX
CBOMCTB YTIJIEBOJOPOJOB (pacTBOPUMOCTH), KAUECTBEHHBIX PEAKIHMM YIJIEBOJOPOJIOB Pa3IUYHBIX
KiaccoB (obecuBeunBaHWe OpOMHOW WM HMOAHOW BOJABI, pacTBOpa IMEpMaHraHaTa Kajws,
B3aMMOJICHICTBHE allEeTWICHa C aMMHAYHBIM pacTBOpoM okcupa cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe yriiepojia ¥ BOJOpO/ia B OPraHMUECKHUX BEIIECTBAX, MOTYYCHHE STUICHA U U3YYEHHE €ro
CBOWCTB, O3HAKOMJICHHE ¢ KoJuleKuusiMu «HedTs» u «Yromby, ¢ obpa3namu riactMace, KaydyKoB U
PE3UHBI, MOIETTUPOBAHUE MOJIEKYJI YTIEBOIOPOAOB U TaJOT€HIPOU3BOAHBIX YIIIEBOJAOPOIOB.

Kucnopoacoaepxamniue oprannyeckue coeAuHEHHUsI.

[IpenenvHble oqHOAaTOMHBIE cUPTHL. CTpOeHUE MOJIEKYJ (HAa MpUMEpe METaHOJa W 3TaHoIa).
I'omonornueckuii psin, odmas Gopmyia, U30MepHs, HOMEHKIAaTypa U Kiaccupukanus. Ousndeckue
CBOMCTBa NpEIENbHBIX OJHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3U MEXIY MOJEKYJIaMU CIHUPTOB.
XUMUYECKUE CBOMCTBA: PEAKUMU 3aMELICHUS, JETUJIpaTallH, OKHUCICHHS, B3aUMOJCUCTBHE C
OpPraHMYECKUMHU U HEOpPraHWYeCKUMU KucioTamu. KauecTBeHHas peakiusi Ha OJHOATOMHbBIE CIHUPTHI.
JleiicTBue 3TaHONa W METAaHOJA HA OpraHu3M 4yenoBeka. CrocoObl MONMy4YeHUS W TPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢dupsl, HOMeHKIAaTypa u u3oMmepusi. OcoOEHHOCTH (QHU3UYECKUX U XHUMHUYECKHX
CBOMCTB.

MHoOroaTtoMHbl€ CIUPTHI — 3TUICHIJIMKOJb U MIHIEpUH. PU3NUYECKNE U XMMUYECKHE CBOICTBA:
peakuuu 3aMelleHus, B3aUMOJCHCTBHE C OpPraHMYECKMMHU U HEOPraHMYEeCKHMMH KHCJIOTaMH,
KauecTBEHHAasl peaklusi Ha MHOIOoaTOMHble chupThl. IIpencraBieHne O MeEXaHHU3ME peaKIMi
HyKi1eo(duabHOro 3amenenus. JleiictBue Ha opranu3M yenoBeka. CriocoObl MONMy4YeHHs U IPUMEHEHHE
MHOT0aTOMHBIX CIIUPTOB.

®enon. CrtpoeHHe MOJIEKYJbl, B3aUMHOE BIHUSHUE THUIPOKCOTPYMIBI U OEH30JIBHOTO spa.
dusnueckue cBorcTBa peHona. OCOOEHHOCTH XUMHUYECKUX CBOMCTB (peHosa. KauecTBeHHBIE peakuu
Ha  ¢enon. Tokcuunocth  ¢deHonma. CrocoObl  TONydeHUST W TNPUMEHEHHE  (eHoa.
denonpopMabIeTHAHAS CMOJIA.

KapOonusnbHble coequHeHHs] — albJerubl U KETOHbI. DJIEKTPOHHOE CTPOEHHE KapOOHWIBHOMN
rpymnmsl. ['oMonorudeckue psiibl albIeTUI0B U KETOHOB, 001as popmyIia, H30MepHs U HOMEHKIIATypa.
®uU3NYECKUE CBOMCTBA aIbJETUI0B U KETOHOB. XMMUYECKUE CBOMCTBA aJIbJIETUIOB U KETOHOB: PEaKIIMHU
npucoenuHeHus. OKUCIIeHUE albAEeTHI0B, KAUeCTBEHHbIE PeaKIIuy Ha abaAeru isl. CriocoObl HOTydYeHUs
Y IPUMEHEHUE aJIbJIETHJI0B U KETOHOB.

O/HOOCHOBHBIE TIpeleNbHbIE KapOOHOBbIE KHUCIOTBL. (OCOOEHHOCTH CTPOEHHSI MOJIEKYI
KapOOHOBBIX KUCIOT. MI3oMepust u HOMeHKIaTypa. Puznyeckre CBOMCTBA OJHOOCHOBHBIX IIPEEIbHBIX
KapOOHOBBIX KHCIOT. BomoposiHbie CBSI3U MEXIy MOJEKyJIaMHU KapOOHOBBIX KHCIIOT. XHMHUYECKHE
CBOICTBa: KHUCJIOTHBIE CBOICTBa, peakius >TepudUKaliy, peaklUd C y4acTHEM YTJIEBOJIOPOIAHOIO
panukana. OcoOEHHOCTH CBOMCTB MYpaBbUHOM KHCIOTHL. [loHSATHE O MPOU3BOJHBIX KapOOHOBBIX
KHCJIOT — CJIOXHBIX 23dupax. MuHorooOpasue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB
HENpeAeTbHBIX U ApOMAaTHUYECKUX KapOOHOBBIX KUCIIOT, IUKAPOOHOBBIX KUCIOT, THAPOKCHUKAPOOHOBBIX
kucnot. [IpeacraBureny BeICIIMX KapOOHOBBIX KHUCIJIOT: CTEapUHOBAs, NAJIbMUTHHOBAS, OJIEUHOBAs,
JIUHONEBASL, TUHONeH08as KUCTIOThI. CIIOCOObI MOTy4YeHHUs] U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuit psg, obmas dopmyna, HU30Mepuss U HOMEHKJIATypa.
du3znuecKue U XUMUUYECKUE CBOMCTBA: TMAPOJIM3 B KUCIION U IIEIIOYHOM Cpele.



Kupsl. Ctpoenue, pusndeckre 1 XMMHUYECKHE CBOMCTBA KUPOB: TUAPOIIU3 B KUCIIOHN U IEIIOYHOMN
cpene. OcoOEHHOCTH CBOMCTB KHPOB, COAECPKAIINX OCTATKU HETIPECIbHBIX KUPHBIX KUCTOT. JKUpBI B
MIPUPOJIE.

Mpblia Kak COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, MX MOIOIIEE JENHCTBHE.

O6mas xapaktepucTrka yrieBojoB. Kinaccudukanus yrieBoaoB (MOHO-, TU- U MOJIMCAXapUIbl ).
MoHnocaxapuapl: TIIOK03a, (pPyKTO3a, ralakro3a, pubosa, ne3okcuprbo3a. dusndeckne CBONCTBA H
HaxoxJeHue B mnpupoje. PorocuHTe3. XHMMHYECKHME CBOWCTBA TIUIFOKO3Bl: PEAKIUU C Y4YacCTUEM
CIIUPTOBBIX ¥ aJbJACTUIHON TPYII, CIIMPTOBOE M MOJIOYHOKHCIIOE OpokeHue. [I[puMeHeHne TITFOKO3bI,
€€ 3HAYeHUE B JKU3HEAEATEIIbHOCTUM oOpranusMa. Jlucaxapuapl: caxaposa, MaibTO3a M JIAKTO3a.
BoccranaBnuBaroiue u HEBOCCTAaHABIMBAIOIINE IUcaxapuabl. [ uaponus nucaxapunoB. Haxoxaenue
B npupoge u npumeHeHue. llommcaxapuapl: Kpaxmain, [JIIMKOreH | meinoio3a. CtpoeHue
MAaKpOMOJIEKYJI Kpaxmajsa, IIIMKOreHa U UEeJUTI0JI03bl. PU3MYECKHE CBOMCTBA Kpaxmaya U LEJUTI0JIO3bL.
XHUMHUYECKUE CBOMCTBA Kpaxmalla: THUIPOJIN3, KAYECTBEHHAs PEaKIUs C MOJOM. XMMHUYECKHE CBOMCTBA
[EJUTIONIO3BL: TUIPONH3, TONydeHue 3(UPOB IMEIUTON03bl. [loHSATHE 00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKCIEPUMEHTAIbHBIE METOJIbI HW3YYEHHUS BEIIECTB W HUX [MPEBpAIICHUI: pPacTBOPUMOCTD
pPa3IMYHBIX CHOUPTOB B BOJE, B3aMMOJECHCTBHE ITAHOJIA C HATPUEM, OKHCIIEHHE HTHJIOBOI'O CIUpPTA B
aJpJEru]] Ha PACKAIEHHOW MEIHOW MPOBOJIOKE, OKHCIEHHE STHJIOBOrO CIHPTA JAUXPOMATOM KaJIHS
(BO3MOXKHO HCMOJNBb30BaHUE BHUACOMATEPUAIOB), KAuyeCTBEHHbIC pEaKIUMU Ha aubJIeruabl (c
ruapokcuaom auammuacepedpa(l) u ruapoxcunom Menu(ll)), peakiust rimuepruHa ¢ TUAPOKCHUIOM
meau(Il), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOM KUCIIOTBI, B3aUMOJICHCTBUE PAcTBOPA TIIFOKO3BI C
ruapokcuiom Meau(Il), B3aumoaeiicTBue kpaxmaia ¢ HOJI0M, PEIICHHE YKCIIEPUMEHTAIbHBIX 3a/1a4 110
TemaM «CrnupTsl U ¢eHonby, «KapooHoBbIe KHUCTOTHI. CIOXKHBIE YPUPBI».

A3oTcoaep:xaiiyue OpraHudeckue coeJuHeHusl.

AMUHBI — OpraHu4eckue npou3BoAHble aMMuaka. Kiaccudukanus aMuHOB: anudaTtudyeckue u
apoMaTUYeCKHe;, TEPBUYHBIC, BTOpUYHBbIE W TpeTudyHble. CTpoeHWe Moiekyn, oOmas Qopmyna,
M30MepHsi, HOMEHKJIAaTypa U (Gu3nueckue CBOMCTBA. XMMHUYECKOE CBOMCTBA alu(paTHUECKUX aMHHOB:
OCHOBHBIEC CBOWCTBA, AJIKUIMPOBAHUE, B3aUMOJICHCTBUE NEPBUYHBIX AMUHOB C a30TUCTOM KHUCIIOTOM.
Conm aKuIaMMOoHMSL.

AHWIMH — TpeACTaBUTENb AMHUHOB apomaTrhueckoro psnaa. CrtpoeHue aHwiIMHA. B3anmHoe
BIUSIHUE TPYII aTOMOB B MoJieKyje aHuiauHa. OCOOEHHOCTH XUMHUYECKHX CBOICTB aHMIIMHA.
KauecTBennsie peaknun Ha aHUIUH. CrOCOOBI MONyYeHUs M MPUMEHEHHE aMu(paTUIeCKUX aMUHOB.
[Tonydyenue aHWIMHA U3 HUTPOOEH3071a.

AmuHokucinotel. HoMeHknarypa u uzomepusa. OTAenbHbIE MPEACTABUTENHN 0-aMUHOKUCIIOT:
[JIMIWH, aJaHuH. PU3MYecKue CBONCTBA aMHUHOKHMCIOT. XUMHUYECKHE CBOWCTBA AMHUHOKHMCIIOT Kak
aM(pOTEpPHBIX OPraHWYECKUX COCIWHEHUH, peakius TMOJMKOHICHCAIIMN, O0pa30BaHHUE IENTUIHON
cBA3U. bronornveckoe 3HayeHne aMUHOKUACIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku kak mpupoanbie monuMmepbl. [lepBuyHas, BTOPUYHAS M TPETHYHAS CTPYKTypa OEIKOB.
XUMUYecKue CBOWCTBA OENIKOB: THAPOIIN3, ACHATYpallks, KaYeCTBEHHbIE PEaKIIMK Ha OCIKH.

DKCTepUMEHTAIBHBIE METOJIbI U3YUYEHHS BEIIECTB M UX MPEBPAICHUN: pacTBOPEHUE OETKOB B
BOZIe, JleHaTypaiusi OelKOB TMpU HArpeBaHWHM, IBETHbIE peakUWd Ha O€lKH, peuieHHe
SKCIEPUMEHTAJIbHBIX 337a4 10 TeMaM «A30Tcojepxkaliie OpraHMYeCKUEe COCIMHEHUs» U
«Pacno3HaBaHne OPraHMYECKUX COETUHEHUI.

BricokomosieKyJISIpHbIE COeINHEHUS.

OCHOBHBIE TIOHATUS XUMHUHU BBICOKOMOJIEKYJIIDHBIX COEJUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNU, CPEIHSs MOJIEKyJsipHas Mmacca. OCHOBHBbIE METO]IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHNUN — MOJMMEPU3ALNS U MOJUKOHACHCALUS.

[Tonumepusle Martepuansl. Ilnactmaccel (IMONMATUIIEH, MHOJUIPOINMIEH, MOJUBUHWIXJIOPUI,
MOJIUCTUPOJT, TONMMETUIMETAKPUIAT, MOJIUKAapOOHATHI, MNOJMAITUIEHTepedTanar). YTWIM3aUUuid U
nepepaboTKa MIacTUKa.

DnacToMepbl: HATYpaJbHBINA KayuyK, CHHTETHUECKHE KayuyKd (OyTaIueHOBbIN, XJIOPOIIPEHOBBIH,
M30IPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

Bomokna: HaTypanbHBIE (XJIONOK, IIEPCTh, WIENK), WCKYCCTBEHHBIC (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIllpoH U JIaBCaH).



[TonuMmeps! crienuanbHOrO Ha3HAaueHUs (Te(IIOH, KeBIap, JIEKTPONPOBOASAIIUE MOIUMEPHI,
OuopasnaraeMble MOJIUMEPHI).

DKCrepuMEHTAIbHbIE METOJAbl HM3yYeHHUS BEIIECTB U WX IMPEBPAlllEHUH: O3HAKOMIICHHE C
oOpa3laMd  TPHPOJHBIX M  HMCKYCCTBEHHBIX  BOJIOKOH, IDIACTMAcC, KaydyKOB, pEIICHUE
JKCIIEPUMEHTANBHBIX 3aa4 Mo TeMe «Pacrno3HaBaHue miacTMacc ¥ BOJIOKOHY.

Pacuérnble 3amaumn.

Haxoxnaenue monexkynsipHOH (OpMysbl OpraHHYECKOro COEIWHEHHUS IO MAacCOBBIM JOJSIM
9JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKICHHE MOJEKYJSIPHOW (OPMYIBI OPraHMYECKOTrO
coeMHEHHUS 10 Macce (00BEMY) MPOIYKTOB CropaHuUs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY)
MIPOIYKTOB PEAKITUH W/WIH UCXOIHBIX BEUIECTB, YCTAHOBJICHHUE CTPYKTYPHOU (DOPMYITBI OPraHuIeCcKOTo
BEIIeCTBa HA OCHOBE €r0 XUMHUYECKUX CBOMCTB MU CIIOCOOOB IMOJIy4YEeHHUS, ONPeIeIeHNE JOIU BbIX01a
MPOAYKTA PEAKIH OT TEOPETUIECKH BO3MOXKHOTO.

Me:xnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeIMETHBIX CBA3€H IpM HM3ydyeHUM opraHudeckoid xumuu B 10 Kiacce
OCYIIECTBIISIETCS. Uepe3 MCIOJIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHUI, TaK U MOHATHH,
MPUHSITHIX B OT/ICTBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE MOHSTHS: SBICHUE, HAY4YHBIH (DaKkT, rumoresa, TEOpUs, 3aKOH,
aHalu3, CUHTE3, Kiaccu(uKanus, HaOIoIeHIe, U3MEPEHUE, IKCIIEPUMEHT, MOJEIb, MOJICIIUPOBAHUE.

Oduzuka: mMarepusi, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOJIEKYJa, SHEPreTUUYECKH YpPOBEHbD,
BEIIECTBO, TEJNO, O0BEM, arperaTHOe COCTOSHUE BEIIECTBA, (PU3MYECKHE BEITUYMHBI, €IMHUIIBI
W3MEpEeHusi, CKOPOCTb, IHEPIHs, Macca.

buonorus: kneTka, OpraHum3M, 3KOocuUcTeMa, Ouocdepa, MeTabonm3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBINA U reTepOTPOPHBIA TUI MUTAHUS, OpoxkeHHe, HPOTOCUHTES, IbIXaHUE, OCJIKH, YTIeBOIbI,
KUPBI, HYKJICMHOBBIE KUCIIOTHI, (DEPMEHTEHI.

['eorpadusi: mose3Hble HCKOMaeMble, TOTIUBO.

TexHoyOTHS: THINEBBIE TPOAYKTHI, OCHOBBI PAIMOHATBLHOTO THTAHUS, MOIOIINE CPEACTBA,
MaTepHabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTtaB aTOMHBIX sjaep. XUMHUYECKUM 31eMeHT. M3orombl. CTpoeHHME 3JIEKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBBIC YMCJA. DHEPreTUYeCKUe YPOBHHU U NMOAYPOBHH. ATOMHBIE OpOMTAIIH.
Knaccudukanus XuMUYECKUX 3JEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue 31eKTPOHOB IO
aTOMHBIM OpOMTaNIAM. OJEKTPOHHblE KOHQUIypaluK AaTOMOB 3JIEMEHTOB MEPBOrO—4eTBEPTOrO
NEPUOJIOB B OCHOBHOM U BO30YXXAEHHOM COCTOSIHUHM, ODJIEKTPOHHbIE KOH(HUIypalii HOHOB.
DIIEKTPOOTPULIATETHHOCTb.

ITepuonnueckuit 3akoH u Ilepuoauyeckas cucreMa xumudeckux diaeMeHToB .M. Menneneesa.
CBs3b MEpUOAUYECKOr0 3aK0oHA U [lepnoauyeckoil CUCTEMbI XMMUYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKHX DJJEMEHTOB H
00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEIIECTB 110 IPYyNIIaM U NEpUoiaM. 3HaU€HUE EPUOANIECKOTO
3akoHa /.M. MeHnneneena.

XuMuyeckasi CBA3b. BHIObl XMMHUYECKOW CBSI3U: KOBAJICHTHAs, HWOHHAs, MeTaJUIM4ecKas.
MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOMN CBSA3U: OOMEHHBIN U JJOHOPHO-aKIENITOPHBIA. DHEPTHs U AJTHHA
cBsa3u. [lonApHOCTB, HAIPABICHHOCTh M HACBHILIAEMOCTb KOBAJECHTHOW CBs3u. KpaTHble CBs3H.
Bonoponnas cBa3b. MexXMOIIEKYIIIPHBIE B3aUMOJACHCTBHUS.

BaneHTHOCTD M BaJCHTHBIE BO3MOKHOCTH aTOMOB. CBS3b DJIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C
UX T€OMETPUYECKUM CTPOEHUEM (Ha IpUMepe COCTUHEHUH 3JIEMEHTOB BTOPOTO MEPUOJIA).

IIpencraBneHne O  KOMIUIEKCHBIX — coenuHEHHsAX. (CoCTaB  KOMIUIEKCHOIO — HOHa:
KOMILUIEKCOOOpa3oBareib, JIMTAHIbl. 3HAUY€HHWE  KOMIUIEKCHBIX  coenuHeHudd. [lonstue o
KOOPJMHALIMOHHON XUMUH.

BemecTBa MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO CTPOCHUS. TUIIBI KPUCTAIUIMYECKUX PELIETOK
(CTpYKTYp) U CBOMCTBA BEILIECTB.



[lonsitue o nucnepcHeIX cucreMax. MctuHHble pacTBOpbl. llpencraBieHne O KOJTOMAHBIX
pactBopax. CriocoObl BbIpak€HUsI KOHIIEHTpAllMM pacTBOPOB: MaccoBas JI0Jisl BEIIECTBA B pacTBOpE,
MOJISIpHAs ~ KOHILIEHTpauus. HachllleHHble W HEHACHIIIEHHBIE  PACTBOPBI, PacTBOPUMOCTb.
Kpucramnoruaparst.

Knaccudpukanyus M HOMEHKIATypa HEOPraHWYEeCKHUX BEIIECTB. [pUBUATbHBIC Ha3BaHUS
OTJIENIbHBIX MIPEICTABUTEIEN HEOPraHUUECKHUX BEIIECTB.

Knaccudukanmss XMMUYECKUX pEaKIMii B HEOPTaHUYECKONM W OPraHMYECKOM XHMHH. 3aKOH
COXPAHEHHUS MacChl BELIECTB; 3aKOH COXPAaHEHMsI U IPEBPALLEHHSI SHEPTUU NIPU XUMUYECKUX PEAKIUAX.
TennoBsie 3¢ hekTbl XUMUYECKUX peakuuil. TepmMoxumMudeckue ypaBHeHHUS.

CKOpOCTh XMMHUECKOW peakiuu, €€ 3aBHCUMOCTh OT Pa3IHuYHBIX (akTopoB. ['OMOreHHbBIE U
reTeporeHHble peakiuu. Katanus u karanus3atopsl.

OOpatumMble W HeoOpaTHUMBIE peakiuh. XUMHUYECKoe paBHOBecue. KOHCTaHTa XHMHYECKOTO
paBHOBecHsl. DaKTOPBI, BAUSAIOLIME HA MTOJOXKEHNE XUMUYECKOTO PAaBHOBECHS: TEMIIEPATYPA, 1aBIICHHUE
U KOHLICHTpALUU BEIECTB, y4acTBYOMMX B peakuuu. [Ipuanun Jle [larense.

Dnexrponutuyeckas auccouuanusi. CuiabHble U ciiadble AMeKTpoanuThl. CTEeNeHb JUCCOLUAIUH.
Cpena BOJHBIX PAacTBOPOB: KHUCIOTHasi, HEUTpaibHas, IieaouHas. Bomopoansiii mokazarens (pH)
pactBopa. ['maponus coseit. Peakiiun noHHoro oomMeHa.

OKHCIIUTENEHO-BOCCTAHOBUTENIbHBIE — peakuuu. CreneHb  okucieHusa. OKUCIAUTENb U
BOCCTaHOBUTENb. [Ipomeccel OKHCIEHUST M BOCCTAHOBIICHUA. BakHeWllue OKUCIUTENIN |
BOCCTAHOBHTENN. METO/I 3JIEKTPOHHOTO OasiaHca. DJIEKTPOIU3 paCTBOPOB U PACIJIaBOB BEIIECTB.

OKCIIEpUMEHTAIbHBIE METO/bl U3YUYEHUS BELIECTB U UX MPEBPALICHUI: pa3jIOkKEHUE IEPOKCUAA
BOZOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJEIHU KPUCTAJUIMYECKUX PEIIETOK, IPOBEICHUE PEaKIIUM
MOHHOTO OOMEHa, ONpEeJe]IeHHE CPEelbl PAacCTBOPOB C MOMOIIbIO HHIWKATOPOB, M3yUYEHHUE BIHMSHUS
pa3nu4HBIX (PAKTOPOB HA CKOPOCTh XUMHUECKOW PEAKIIUHU U MOJIOKEHHE XMMUYECKOTO PaBHOBECHSI.

Heopranuveckasi xumusi.

[Tonoxxenne HemerainoB B Ilepuoanueckon cucreMe xumudeckux ieMeHToB .M. Menneneesa
U OCOOCHHOCTH CTPOEHMSI UX aTOMOB. DHU3nMUECKHe CBOWCTBA HEMETAIIOB. AJUIOTPOINUS HEMETAIIIOB
(Ha mpumepe KucIopoa, cepsl, hocdopa u yriepoaa).

Bomopon. ITlomydenuwe, ¢usnueckue M XHUMHYECKHE CBOWCTBA: PEAKIMU C METaUlaMH |
HEMeTaJlJlJaMHi, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ MIpubl. TOMIMBHBIE 3JIEMEHTHI.

INanorensl. Haxoxienue B mpupoe, crnocoObl MoyueHus, pu3ndeckie 1 XuMU4eckue CBONCTBRA.
lanmorenoBoopoabl. BakHelIne KUCIOPOACOAepKAIINE COSNUHEHUsT TajmoreHoB. JlabopaTtopHbie u
MIPOMBIIIIJIEHHBIE CLIOCOOBI MOTy4YeHHs raioreHoB. [IpuMeHeHne ranoreHoB U UX COeAMHEHUN.

Kucnopon, o3oH. JlaGoparopHble M TNPOMBIIUICHHBIE CIIOCOOBI TOJNyYEHHs] KHUCIOPO/a.
®u3nyecKre 1 XMMUYECKHE CBOMCTBA U MPUMEHEHUE KUCI0poAa U 030HA. OKCUABI U IEPOKCHUBI.

Cepa. Haxoxxaenue B mpupoze, CocoObl MoMydeHHs, (PU3NYecKre U XUMUYECKHE CBOWCTBA.
Ceposonopon, cyasdunbl. Oxcua cepsi(1V), okenn cepri(VI). CepHucTas u cepHast KHCIOTHI U MX COJIH.
OcobeHHOCTH CBOMCTB cepHOI KHCIOTHL. [IpuMeHeHne cepsl 1 €€ COeAMHEHU.

A3zor. Haxoxaenune B mpupojie, CrocoObl MOMy4YeHHs, (U3UUYECKHEe U XUMUYECKHE CBOMCTBA.
AmmMmuak, HUTpuabl. OKCUABI a30Ta. A30THCTast M @30THASI KUCIOTHI B MX coyid. OCOOCHHOCTH CBOMCTB
a30THOM KUCTOTHL. [IpMeHeHne a30Ta U €ro COeTMHEHHUN. A30THBIC yI00pCHMUS.

®ocdop. Haxoxaenue B mpupoe, cnocoObl MOTydYeHusi, GU3NYECKUe U XUMHUECKUE CBOWMCTBA.
®dochuast u pochun. Oxcuast pochopa, pochopuas kucnora u e€ conu. [Ipumenenue pochopa u ero
coeaunenuil. @ochopHbie y100peHus.

VYrnepon, HaxoJeHUe B MpHUpoje. AJUIOTponHble Moaudukanuu. dusndeckre U XUMUYECKUE
CBOWCTBA MPOCTHIX BEIIECTB, 00pazoBaHHbIX yriepoaoMm. Oxcun yraepona(ll), okenn yrnepona(IV),
yToJIbHAs KUCIIOTa U €€ coU. AKTUBUPOBAHHBIN Yroiib, afcopouus. Dyimepensl, rpadeH, yriepoaHble
HaHOTPYOKkH. [IpruMeHeHne NpoCTHIX BEeIECTB, 00Pa30BaHHBIX YIIEPOIOM, H €0 COSAMHEHHM.

Kpemnwnii. Haxoxaenue B mpupoe, crnocoObl moydeHus, Gu3nuecKue 1 XUMHIECKHE CBOMCTBRA.
Oxcupn xpemuusa(1V), kpemHueBas KuMciaoTa, CUIMKaThl. IIpuMeHeHME KpEMHHS M €r0 COEJUHEHMM.
CrekJ10, €ro nojry4eHue, BUbI CTEKIIA.

[Tonoxxenne meramnoB B llepmoguueckoil cucreMe XUMHYECKHX 3JeMeHTOB. OcobeHHOCTH
CTPOCHHUS DJIEKTPOHHBIX O000JIOYEK aTOMOB MeTauioB. OOmme (U3NYECKHe CBOWCTBA METAIUIOB.
[IpumeneHne MeTauioB B ObITY U TexHHKe. CIIJIaBbl METAJIOB.



DNEKTPOXUMHUECKUN pAJ HampspkeHuid metaiuioB. OOIiue crnocoObl MONy4YeHHUS METalIOB:
TUIPOMETAUIYprusi, HNUPOMETATYpIus, >3JeKTpoMeTamnyprus. lloHATne o KOppo3uum MeTaoB.
CrniocoOsl 3a1UThl OT KOPPO3HUHU.

O6mas xapaxkrtepuctuka MertamwioB IA-rpynnel Ilepuonnyeckoil cHCTEMbl XHMHUYECKUX
aneMmeHToB. HaTpuii u kanuii: monydeHue, Gpu3ndecKkue U XUMUYECKUE CBONCTBA, TPUMEHEHHE MPOCTHIX
BEILIECTB U UX COCAUHECHHIA.

O6mas xapaktepuctuka MetauioB [IA-rpynmer  [lepuoanueckoil CHCTEMBl XHMHUYECKHX
9JIeMEHTOB. MarHuii M KaibLUWii: ToydeHue, QU3NYecKue M XMUMUYECKHE CBOWCTBA, NMPUMEHEHHE
MIPOCTHIX BEIIECTB U UX coenuHeHui. JKECTKOCT BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMHMHUI: TTONTyYeHHe, (PU3NIECKHe U XUMHUECKUE CBOMCTBA, IPUMEHEHNE TPOCTOTO BEIIECTBA
U ero coeAMHeHU. AMdoTepHbIe CBOMCTBA OKCHIA U THAPOKCHAA aTIOMUHUS, THIPOKCOKOMITIEKCHI
AIFOMUHMUSL.

OO0mas xapakTepucTuka MeTauioB nobounsix noarpymnm (b-rpynm) [epuoanueckoit cucteMsl
XUMHUYECKHUX 3JIEMEHTOB.

®u3znueckue W XUMHUYECKHE CBOWCTBAa XpOMa M €ro coeIuHeHM. OKCHIBI U TUIPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl 1 TUXpOMATHI, UX OKUCIUTEIbHBIE CBOKCTBA. [lonyueHue
Y IPUMEHEHUE XpoMa.

@U3NYECKUE U XUMUYECKUE CBOMCTBA MapraHia U €ro CoOeAMHEHUW. BaxkHeuue coequHeHus
mapranna(ll), wmapranna(IV), wmapranama(VI) wu wmapranma(VII). Ilepmanranat xamusi, €ro
OKHCIIUTEIIbHBIE CBOMCTBA.

®u3nuecKrue 1 XUMUYECKHUE CBOMCTBA XkKeje3a U ero coeAnHeHn. OKCHUIbl, TUAPOKCUIBI U COJIH
xeinesa(ll) u xeneza(Ill). [lonydyeHne n npUMeHEHUE JKEIE3a U €T0 CIIJIaBOB.

®u3nuecKrue 1 XUMUYECKHUE CBOMCTBA MeU U €€ coeuHeHuil. [loyuenne u npumeHenrne Meiu
U €€ COCIMHECHUM.

[{uuk: monmyuyeHue, Gu3MYecKrue M XUMUYECKHE CBOMCTBA. AMQOTEpHBIE CBOWCTBA OKCHUJA H
TUIPOKCHU/Ia IUHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHne IMHKa U €ro COEIMHEHUI.

DKCcrepuMEHTAIbHbIE METOJAbl M3YyYEHHs BELIECTB M HMX MpPEeBpalleHHI: H3yuyeHHe 00pasIoB
HEMETaJJIOB, TOPEHHUE cepbl, (pocdopa, xkene3a, MarHus B KUCIOPO/JIe, U3YUEHUE KOJIEKIUN «MeTabl
U CIUIaBbl», B3aMMOJICHCTBHE WIEJIOUYHBIX U IIEJIOYHO3EMENIbHBIX METAIJIOB C BOAOH (BO3MOXHO
HCIIOJIb30BaHUE BUEOMATEPHUATIOB), B3aMMOJCHCTBUE LIMHKA M JKElle3a C pacTBOpaMH KHUCIOT H
LIeJI0YEeH, KaueCTBEHHBbIE pPEAKLIMM HAa HEOPraHWYeCKHE AaHUOHBI, KAaTHOH BOJOPOJA U KaTHOHBI
METaJJIOB, B3aUMOJAECHCTBHE THAPOKCHUIOB AIIOMHHMS M LIMHKA C PACTBOPAMM KHUCJIOT U IIEIOYEH,
penieHne 3KCIEepUMEHTAIBHBIX 3a1ad 1o TemaMm «l'ajmoreHb», «Cepa u €€ COeOUHEHUsD», «A30T H
docdop 1 ux coequHEeHHs, «MeTaUTbl TIABHBIX MOATPYII, «MeTauibl TOOOYHBIX TOATPYTI».

XuMHS U )KU3Hb.

Poinb xuMun B o6ecrieueHu yCTOWIMBOTO Pa3BUTHA YesioBeuecTBa. [IoHsATHE 0 HAyYHBIX METOJaX
MTO3HAHMS U METOJOJIOTMH HAy4YHOI'O MCClleloBaHusA. HayuHble MPUHIMIIBI OpraHU3alii XUMUYECKOTO
npou3BojACTBA. [IpOMBINIUIEHHBIE CMOCOOBI TMOJMYYEHHMS BaXXHEWIIMX BEIIECTB (HA mpuMepe
MPOM3BOJICTBA aMMHMaKa, CEPHOM KHUCIOTHI, MeTaHousa). [IpoMblluieHHbIe CHOCOOBI TMONYYEHUS
METAJJIOB U CIUIaBOB. XMMHUECKOE 3arpsI3HEHNE OKPY KAIOIIEH CpeIbl ¥ €ro NocaeAcTBus. Posb xumun
B 00€CIICYCHUH YHEPTETUICCKON O€30MacHOCTH.

Xumuss U 310poBbe uenoBeka. JlexkapcTBeHHble cpenctBa. IIpaBuna Mcnonb30BaHUSA
JIEKapCTBEHHBIX MPENnapaToB. Posib XUMUK B pa3BUTUU MEIULUHBI.

XvMUsl TUIIA: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIE M00aBku. Ponp xumum B oOecreueHUU
MUIIEBONA OE€30aCHOCTH.

Kocmernueckue u mnapdromepubie cpeactBa. beitoBas xumus. IlpaBuna 6Ge3omacHOro
HCIIOJIb30BaHUS MIPENapaToB ObITOBOI XUMUH B IIOBCETHEBHOM KU3HU.

XuMHsI B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepHabl (LIEMEHT, OETOH).

XuUMHS B CEIBCKOM X03siiicTBe. OpraHruecKue 1 MUHEPAJIbHBIC Y I00pECHHMS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepHalibl, KpacKu, CTEKJIO, KepaMuka. Martepuayibl aJis
aeKTpoHUKU. HaHnoTexHonoruu.

Pacuérnbie 3amaun.

Pacuérbl: Macchl BenjecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WU
00bEMY OJHOTO M3 YYacTBYIOLIMX B peakIMM BELIeCTB, Macchl (00b&Ma, KOJIMUYECTBAa BEIECTBA)



IPOIYKTOB PEaKI1H, €CIIM OJHO U3 BEIIECTB UMEET NMPUMECH, Macchl (00bEMa, KOJIMUYECTBA BEILIECTBA)
MIPOJYKTA PEAKIIMM, €CIIU OJHO M3 BELIECTB JAHO B BHJIE PACTBOPA C ONPEAEIEHHON MACCOBOW JOJIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM M MOJISIPHOM KOHLEHTPALlU BELECTBA B PacTBOpE, JOJIU
BBIX0/1a IPOJYKTa PEaKLUu OT TEOPETUUECKH BO3ZMOKHOTO.

Me:xXnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpU M3y4eHHH OOLIell M HeopraHudeckol xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, Tak U
MOHATHUM, IPUHATHIX B OTAEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOw1re ecTeCTBEHHO-HAYUYHbIE TOHATHS: SIBI€HUE, HAayuyHbIH (DakT, TMIIOTE3a, TEOPHs, 3aKOH,
aHanu3, CUHTE3, Kiaccu(puKanus, NepuoIudHOCTb, HAOII0IeHNE, H3MEPEHHEe, YKCIIEPUMEHT, MOJIEINb,
MOJIETTUPOBAHUE.

®duszuka: mMaTepus, MUKPOMHUDP, MaKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOIIbI,
PaZMOAaKTUBHOCTb, MOJIEKYJA, SHEPreTHUYECKHH YpOBEHb, BEILIECTBO, TeJIO, OO0BEM, arperaTHoe
COCTOSIHME BEIECTBA, WJCAIBHBIA Tra3, (U3MUECKUE BEIHYMHBI, €JUHHUIBI U3MEPEHUs, CKOPOCTb,
JHEprus, Macca.

Buonorus: knerka, opranusm, SKocucTemMa, ouochepa, MeTaboIu3M, MaKpo- U MUKPOIJIEMEHTHI,
O€JIKH, XKUPBI, YIIIEBO/Ibl, HYKJICMHOBBIE KUCIIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
SHEPTUU B 3KOCUCTEMAX.

I'eorpadus: MuHepasbl, FOpHbIE TOPO/Ib, MOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorusa: XuMmMuyeckass IPOMBIIUIEHHOCTb, METAJUIyprusi, CTPOMTEIbHBIE MaTepHallbl,
CEJIbCKOXO35IICTBEHHOE  IIPOM3BOJCTBO,  IUILNEBas  HPOMBIIJIEHHOCTh,  (hapMaleBTHYECKas
IIPOMBIIIJIEHHOCTD, MPOU3BOJICTBO KOCMETHYECKHMX IPENaparoB, MPOU3BOJICTBO KOHCTPYKLHMOHHBIX
MaTEpHAJIOB, IEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMSA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBercTBUM C CUCTCMHO-ACATCIBbHOCTHBIM TOAXOJ0M B CTPYKTYPC INYHOCTHBIX PE3YJIbTATOB
OCBOEHHUS TNpeAMeTa «XHUMHS» Ha YpPOBHE CpeAHero oOuiero oOpa3oBaHUS BbIACIEHBI CIIEAYIOIINE
COCTABIISIOIIUE: OCO3HAHUE O0YUYAIOIUMUCS POCCUNCKON TPaKIAHCKOW MJICHTUIHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIPEACNCHUIO; HaJu4yhe MOTHUBAMU K OOYy4YEHHIO;
TOTOBHOCTb U CIIOCOOHOCTh 00YYarOIuXCcsl PyKOBOJICTBOBATHCS MPUHATHIME B OOIIIECTBE MTPABUIIAMH U
HOpMaMHU MOBEJICHHS; HAJTMYUe TPaBOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CHOCOOHOCTH CTABUTH LIEH
" CTPOUTD KU3HCHHBIC ITJIaHbI.

JIM4HOCTHBIE PEe3yJIbTAaThl OCBOEHUS MpeaMeTa « XUMHUSD OTPAKaloT CPOPMUPOBAHHOCTD OIBITA
MO3HABATENbHOM W TMPAKTHUECKOW JEATENbHOCTH OO0ydYaroImuxcs B IPOLECCe peau3aluu
00pa30BaTeNbHON e TEIbHOCTH.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS MpeaAMeTa «XUMU» OTPaKalOT C(HOPMUPOBAHHOCTD OIBITA
MO3HABATEIbHON M  MPAKTUYECKOM JEATENbHOCTH OOyYaromMXCcsi B IPOIECCe peanu3aluu
06pa30BaTeHBHOﬁ ACATCIIbHOCTH, B TOM YHUCJIC B 4aCTHU:

1) rpa:kIaHCKOro BOCIMTAHUSA:

0CO3HAHMA 00YYAIOIUMHCS CBOMX KOHCTUTYILIMOHHBIX MPAB U 00SI3aHHOCTEH, yBaXKEHHSI K 3aKOHY
Y TIPaBOIOPAIKY;

OpCACTABJICHUA O CONUAJIBHBIX HOPMax 1 IpaBUJIaX MCKJIMIHOCTHBIX OTHOILICHUI B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MESTENbHOCTH MPH CO3JaHUH Y4YeOHBIX IPOEKTOB,
peuicHnun y‘Ie6HLIX 1 MMO3HABATCJIbHBIX 3a1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH NMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI IpYTUX MpH
aHaJIM3€e Pa3INYHbIX BUJOB YUEOHOU NESTEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

HEHHOCTHOI'O OTHOLICHUS K HCTOPUUCCKOMY U HAYYHOMY HACJICINIO OTEUYCCTBEHHOU XUMHUU,



yBOXEHHS K MPOIECCY TBOPUECTBA B OOJACTH TEOPHUH U MPAKTUYECKOTO MPHUIIOKEHUS XUMUH,
OCO3HAaHHUsI TOTO, YTO JIaHHBIC HAYKH €CTh PE3yJbTaT JJIUTEIBHBIX HAOIOJICHUHN, KPOIMOTIUBBIX
SKCIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPY/1a YUYEHBIX U MPAKTHKOB;

WHTEpeca M MO3HABATEIHHBIX MOTUBOB B IMOYYCHHH W TIOCIECAYIONIEM aHaIu3e HHPOPMAIIH O
MEePEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHHS;

CIIOCOOHOCTH OILIEHWBATh CUTYallUW, CBSA3aHHBIE C XUMUYCCKUMU SIBJICHHSIMH, W MPUHUMATH
OCO3HaHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTHM OLIEHUBAaThb CBOE IIOBEJACHUE U TMIOCTYIIKM CBOMX TOBAapUUIEH C MO3ULHUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MTOCJIEICTBHUI MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAaHMUS LEHHOCTEH 370pOBOro u 0Oe30macHoro obOpas3a JKU3HHU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUIECKOMY 3JI0OPOBBIO;

coOroieHHs paBUl 0€30MacHOr0 OOpaIlEHHs C BEIIeCTBaMU B OBITY, TOBCETHEBHOI KHU3HU, B
TPYAOBOM ESATEIBHOCTH;

MMOHUMAaHUS LIEHHOCTH MPaBWJI WHIANBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOTO MOBEACHHUS B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HaHHUS TIOCHEACTBHM W HENPUATUS BPEIHBIX NPUBBIYEK (YHOTpeOJIEHHUS aIKOToJs,
HapKOTHUKOB, KYpEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATUBHOW  KOMIIETCHTHOCTH B  y4eOHO-MCCIIEIOBATENILCKONH  JIEeATEIhHOCTH,
00IIECTBEHHO TMOJIE3HOM, TBOPUECKOI U IPYrUX BUAAX ACSITEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4aCTHE B PEIICHUU MPAKTUUECKUX 3a7a4 COI[MATbHON HANPaBIEHHOCTH
(B pamMKax CBOETO KJ1acca, IIIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO POo(deccuil pa3inyHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUS IPEIMETHBIX 3HAaHUU 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASAM TpyJa U pe3yJibTataM TPYI0BOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHIUBUAYaJbHOW TPAeKTOPHUH 0OOpa3oBaHusA, Oymayieit
npodeccun U peanusanuyd COOCTBEHHBIX KU3HEHHBIX IUIAHOB C yYETOM IJUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMUH, HHTEPECOB U MOTPeOHOCTEH 00111ecTBa;

6) 3K0J10rMYeCKOT0 BOCTIUTAHMSI:

9KOJIOTMYECKH 11€71eCO00pa3HOro OTHOIIEHHUS K MPUPOJIE KaK HCTOUHUKY CYIIECTBOBAHUS KU3HU
Ha 3eme;

MOHUMAaHUS TJ00aIbHOIO XapakTepa 5SKOJOTHYECKUX TMpoOsieM, BIUSHUS SKOHOMHYECKUX
IIPOLIECCOB HA COCTOSTHUE IIPUPOJHOU U COLMATIbHOU CpE/bL;

OCO3HaHUS HEOOXOJAMMOCTH HCIHOJB30BaHUS JOCTWKEHUN XUMHHM JJIs PpEHIeHHS BOIPOCOB
palMOHAIBHOTO MPUPOIOTIOIH30BAHUS;

AKTUBHOT'O HEMPHUATHS ACHCTBUH, TPUHOCAILIUX BpEll OKPYXKAIOUIEH MPUPOJIHON cpele, YMEHUS
MPOTHO3UPOBATh HEOIATONMPUSTHBIE IKOJOTUYSCKUE TOCIEACTBHUS MPEANPUHUMAEMBIX JCHUCTBHIA H
MPEeAOTBPAIIATh UX;

HaJu4usl Pa3BUTOrO HSKOJOTUYECKOTO  MBILUICHUS, SKOJOTUYECKOW KYJIbTYPhlI, OIbITA
JEATEIBbHOCTH IKOJIOTMYECKON HAIIPaBIECHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B ITO3HABATEIIBHOM,
KOMMYHHKATUBHOM ¥ COIMANBLHOW MPAKTHKE, CHOCOOHOCTM W YMEHHUS aKTHBHO TMPOTUBOCTOSITH
uaeosoruu xemohoouu;

7) HeHHOCTH HAYYHOI'0 MIO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOMN
MPaKTHUKU;

MMOHUMAaHUS CIeLUPUKU XUMUH KaK HayKH, 0CO3HaHUs €€ posid B GOPMUPOBAHUH PALIMOHAILHOTO
HAy4YHOTO MBIIIJICHUS, CO3JaHUU TIEIOCTHOTO MPEACTABICHUSI 00 OKPYXKAIOIIEeM MUPE KaK O €AHHCTBE
MPUPOJIBI M YEJIOBEKA, B MMO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXpaHEHUs
MIPUPOIHOTO PAaBHOBECHS;

yOSKIEHHOCTH B OCOOOH 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOW IIMBHJIM3AIlMU: B €€
TYMaHHUCTHUYECKOW HAMPABICHHOCTH U BaXKHOH POJIU B CO3/IaHUU HOBOM 0a3bl MaTepUaIbHOU KyIbTYpPHI,



B pEIIEHUH INI00ANbHBIX POOJIEM YCTOHYHUBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPbEBOI, JHEPreTHUECKOM,
MUIIEBON U 3KOJIOTUYECKON O€30IaCHOCTH, B pa3BUTHN MEAMIIMHBI, 00€CTIEYEHUH YCIOBUMN YCIIEUTHOTO
TPYy/a ¥ SKOJIOTHYECKH KOMGPOPTHOH KU3HU Ka)KIOr0 YjeHa o0IIecTBa;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: [IOHUMAHUS CYIIHOCTH METOI0B ITO3HAHMUSI, HCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HMCII0JIb30BaTh MOJyyaeMble 3HAHUS JJIS aHaIu3a U O0bSICHEHUS
SIBJIGHUN OKPY’KaIOLLIEro MHpa M IMPOUCXOASAIINX B HEM M3MEHEHMH, YMEHHUsS JeJIaTb 00OCHOBAHHbIE
3aKJIIOYEHHS] HAa OCHOBE HAyYHBIX ()aKTOB M MMEIOLIUXCS JAHHBIX C LENbIO0 MOJYYeHUs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO MCIOJb30BaTh XMMHUECKUE 3HAHUS AJIS pelleHus mnpolsieM B
pEeaJIbHBIX KU3HEHHBIX CUTYyalUsX;

MHTEpEeca K MMO3HAHUIO, UCCIIEN0BATEIbCKOM NEATENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CAMOOOPA30BaHMIO, K AKTUBHOMY
MOJIyYEHHIO HOBBIX 3HaHUI 110 XUMHH B COOTBETCTBUM C )KMU3HEHHBIMU MOTPEOHOCTIIMH;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax MpodhecCHOHATEHON AEATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeamMeTHble pe3yIbTaThl OCBOEHMSI IIPOrpaMMBbl 110 XMMHM Ha YPOBHE CPEIHETO OOLIEro
0o0pa3oBaHMs BKIIOYAIOT:

3HaYMMble s (OPMHUPOBAHHMS MHPOBO33PEHHS OOYYAIOIIUXCS  MEXIUCIHUILTMHAPHBIE
(MeXIIpeIMEeTHBIC) OOIIEHAYYHBIC MOHATHS, OTPAKAIOIIUE ICJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U
CHGI_II/I(l)I/IKy METOAOB ITIO3HAHUA, I/ICHOHL3yeMBIX B €CTCCTBCHHBIX HayKax (MaTCpI/ISI, BCUICCTBO, 3HepI‘I/I$I,
SIBJICHUE, TMPOIIECC, CHCTEMa, HAYYHBIH (DaKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
HCClIeIOBaHNEe, HAOJI0ICHNE, H3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHHUBEpCaJbHbIe Y4YeOHBIC JCHCTBHUS (ITO3HABATEIIbHBIC, KOMMYHHKATHUBHBIC, PErYJISTHBHBIC),
obecnieunBaromue GOpMUPOBaHKUE (PYHKIIMOHATHHOW T'PAMOTHOCTH W COIMATBHOW KOMIICTCHIIUU
00ydJaromuxcs;

CIIOCOOHOCTh o0yyaromuxcs HCII0JIb30BATh OCBOCHHBIE MEXIUCIUTIITMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE ACWCTBUS B MO3HABATEILHON U COLMABLHOM
MPaKTHKE.

MertanpeameTHble  pe3yibTaThl  OTPaXKAIOT  OBJAJCHHE  YHHMBEPCAJIbHBIMU  YYEOHBIMU
MO3HABATEIPHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMHU.

IHo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a30BbIe JJOrnYecKUe AecTBUS:

CaMOCTOSITENILHO  (OPMYIUPOBAaTh W  aKTyallM3MpOBaTh MpobJeMy, paccMarpuBaTh €€
BCECTOPOHHE;

ONPENEIATh 1NN IEeATeIbHOCTH, 3a/1aBasi MapaMeTphbl U KPUTEPUU UX JIOCTUKEHUSL, COOTHOCUTD
pe3yIabTaThI IEATEILHOCTH C TIOCTABJICHHBIMHU LIETISIMU;

KCII0Ib30BaTh MTPU OCBOCHUH 3HAHUHM MPUEMBI TOTHYECKOTO MBIILJICHUS: BBIICIATh XapaKTEPHbIE
MIPU3HAKY TOHSATUN U YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIONIUE TTOHSATHS JIJIsI
00BSICHEHUS OT/AEIbHBIX (PAaKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHMSI M KPUTEPUH TSI KJIaCCHU(UKAITUU BEIIECTB U XUMHUYECKUX PEaKITUi;

YCTaHABIMBATh IPUUUHHO-CIICJCTBEHHBIE CBSA3U MEX/1Yy U3YYaEMbIMU SIBJICHUSIMU;

CTPOUTDH JIOTMUECKHE PACCYXKICHUS (MHIYKTUBHBIC, JACAYKTHBHBIC, 10 aHAJOTHUH), BBISBIATH
3aKOHOMEPHOCTH W TPOTHBOPEUUS B PACCMATPUBACMBIX SBJICHHSX, (OPMYIUPOBATH BBIBOABI H
3aKITIOYEHUS;

MIPUMEHSATH B IIPOLECCE MO3HAHUS UCTIOJIb3YEMbIE€ B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MO/JIEIH,
peoOpa3oBbIBATh MOJICIBHBIC MPECTABICHUS — XUMHUYECKUN 3HAK (CMMBOJI) 3JIEMEHTa, XUMHYECKas
dbopMyna, ypaBHEHHE XUMHUYECKOW pEaKIUd — TMPH PEHICHUH Y4YeOHBIX TO3HABATENBHBIX U
MPAKTUYECKUX 3a7a4, MPUMEHSTh Ha3BaHHBIC MOJICIILHBIC TIPEICTABICHHUS JJISI BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3YYaEMbIX BEILIECTB U XUMUUYECKHUX PEAKLIUM.

2) 0a3oBbIe UCCJIEN0BATEIbCKUE NeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O IMO3HAHUS BEUIECTB U XUMHUYECKUX PEaAKIIUi;



(dhopMynupoBaTh LIEH U 33Ja4d UCCIEA0BaHNUS, UCIIOIb30BATh IOCTABICHHBIE U CAMOCTOSITENILHO
chopMyIHpOBaHHBIE BOMPOCH B KAa4eCTBE MHCTPYMEHTA IMO3HAHWS M OCHOBHI Uil (POPMHUPOBAHUS
TUIIOTE3bI 110 TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUII;

BJA/JIeTh HAaBbIKAMHM CaMOCTOSATEIBHOI'O IUIAHUPOBAHMS W  TPOBEACHHUS]  YUEHHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaONI0aTh 3a XOJOM IIPOIecca, CAMOCTOSTEIbHO
MIPOTHO3UPOBATH €TO PE3yNIbTaT, POpPMYyINPOBaTH 000OIIEHHUS U BEIBOBI OTHOCHTEIBHO JOCTOBEPHOCTH
PE3yNbTAaTOB HCCIEA0BAaHUSA, COCTABISATH OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

pUOOPETaTh OMBIT YYEHUYECKOH HCCIeI0BATEeIbCKON U MPOESKTHOM JEATEIbHOCTH, MPOSIBIISATH
CHOCOOHOCTh M TOTOBHOCTbh K CAMOCTOSTEIILHOMY TOHCKY METOJOB pEIICHMs MPaKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHbBIX METOJIOB [TO3HAHHUS.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKAX WHpOpManuu (HAYYHO-TIOMYJISIpHAsl JIUTEpaTypa
XMMHUYECKOT0 CO/Iep KaHMUsl, CIIPaBOYHbIe TOco0us, pecypchl IHTepHeTa), aHanu3upoBaTh HH(OPMALIHIO
pa3NMYHBIX BUIOB W (OPM TPEICTABICHUS, KPUTHUECKH OILECHHUBATH €€ JIOCTOBEPHOCTh M
HEMPOTUBOPEUYUBOCTE;

(bopMyIHpPOBATH 3aIPOCH] U IPUMEHSTH PAa3TUUHbIE METO/IbI ITPHU IOUCKE B 0TOOpe MHpOpMaIIUH,
He0OXOIUMOM ISl BHITIOJTHEHUS YYEOHBIX 3a/1a4 ONPeeIEHHOTO THIIA;

npuoOpeTaTs OMNBIT HCIOJb30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTMHA U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (GOpMY MpeacTaBieHHs HHPOpMaUN (CXEMBI,
rpaduku, TuarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

WCIOJIb30BaTh HAYYHBIM S3BIK B Ka4eCTBE CPEACTBA MpPU paboTe C XUMHUYECKOW MH(pOpMaLneit:
MPUMEHSITh MEXIpeIMeTHbIe ((u3nueckue M MaTeMaTHYecKue) 3HAKM U CHUMBOJIBI, (OPMYIIBI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATJISAJHOCTH.

KoMMyHuKaTHBHbBIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY O0CYKAAEMOMN TEMBI B XOJ€ TUAIOTA U/WIH TUCKYCCHH,
BBICKa3bIBaTh UeH, (GOPMYIUPOBATH CBOU MPEUIOKEHHSI OTHOCUTEIHHO BHIMIOTHEHUS MTPEATI0KEHHOM
3a/1a4y;

BBICTYIIaTh C TMPE3EHTAIeil pe3yslbTaTOB IO3HABATEIbHOW JESTENbHOCTH, MOJYyYEHHBIX
CaMOCTOATCIIbHO HJIM COBMCCTHO CO CBCPCTHUKAMHU MPU BBIMIOJIHCHUHW XUMUYCCKOI'O 3KCIICPUMCHTA,
MPAKTUYECKOH pPAaOOTHI MO HCCIEJOBAHUIO CBOWCTB H3Yy4YaeMbIX BELIECTB, peal3allid y4eOHOTO
mpoekTa, W (QOpMYyITUPOBaTH BBIBOJABI MO pe3ylibTaTaM MPOBEACHHBIX HCCICIOBAHUA MyTEM
COTJIACOBaHUS MO3UIHH B X0J1e 00CYKIEHHUS 1 0OMEHAa MHEHUSIMHU.

PeryasiTuBHble yHHMBepcaJibHble ydeOHbIE 1eliCTBUS:

CaMOCTOATCIIbHO IIJIAHUPOBATL M OCYHICCTBJIATL CBOIO IMO3HABATCIIBHYIO ACATCIILHOCTD,
ompezaenss e€ LeAM W 3a7aud, KOHTPOJIUPOBATH M MO Mepe HeoOXOIUMOCTH KOPPEKTUPOBATH
IpeUIaraeMblii aIrOPUTM ISHCTBHIA IPH BHIIOJHEHUN YUEOHBIX U UCCIIE0BATEILCKUX 3a/1a4, BRIOUPATh
HanOosiee > (PEKTUBHBINA CMIOCOO MX pPEIICHUS C YYETOM IOJTYyYEHHs HOBBIX 3HAHHMM O BEIIECTBAX U
XUMHUYCCKUX PCAKIHUAX,

OCYHIECTBIISATH CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CaMOAaHAaIn3a U CAMOOILICHKH.

INNPEIMETHBIE PE3YJ/IBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MIPOrPAMMBI [0 XUMUU Ha yIiIyO0JIEHHOM ypOBHE Ha YPOBHE
cpeanero oOmiero oOpa3oBaHUs BKIIOYAOT cHenuduyeckue s y4eOHOTO mpeaMeTa «XUMHsD)
HayuyHbl€ 3HaHUS, YMEHHUS U CIOCOOBI ACHCTBUI MO OCBOCHHUIO, HHTEPIIPETALIMU U MPEoOpPa30BaHHUIO
3HaHUM, BUABI ACATEIBHOCTU IO MOJYUYEHHUIO HOBOI'O 3HAHUS M MPUMEHEHHUIO 3HAHWM B Pa3IMYHBIX
y4eOHBIX CUTYyalMsIX, @ TAK)KE B pealIbHbIX )KU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX ¢ XuMuel. B nporpamme
10 XUMHH MPEIMETHBIE PE3yJIbTAThI MPEICTABIICHBI 110 T0/1aM U3yUEHHUS.



10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XuMUs OTpaxaroT:

c(OPMHPOBAHHOCTh TPEJCTABICHUI: O MECTe M 3HAYEHWH OPraHUYECKOH XMMUU B CHCTEME
€CTECTBEHHBIX HayK U €€ poJiu B OOECHEUYEeHHWU YCTOWYMBOTO DPA3BUTHUS YEIIOBEYECTBA B PEIICHUU
npoOJeM JKOJOTHYECKOW, HHEPreTHYeCKO M THIIEBOW O€30MacHOCTH, B PAa3BUTHU MEIHMIIMHBL,
CO3/JaHUM HOBBIX MAaTEepUAOB, HOBBIX HCTOYHHMKOB OJHEPrHUH, B OOECIEUEHUH pPalOHAIBHOTO
MIPUPOJIOTIONB30BaHNA, B (POPMHUPOBAHUM MHUPOBO33PEHHUSI M OOIIEH KyJIbTYphl YEIOBEKa, a TaKKe
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpesie;

BJIa/ICHUE CUCTEMOM XMMHYECKUX 3HAHHM, KOTOpas BKIJIIOYAET: OCHOBOIIOJIATAOLINE MTOHATUS —
XUMHUYECKHUI 3JIEMEHT, aToM, SIAPO M DJIEeKTPOHHas 000J04YKa aTtoma, s-, p-, d-aTOMHbIe opOuTai,
OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aToMa, THOpPUAM3AIHs aTOMHBIX OpOWTasei, HOH, MOJIEKYyJa,
BaJICHTHOCTh, JJIEKTPOOTPULIATEIHHOCTh, CTENEHh OKUCIICHUS, XUMHUYECKas CBS3b, MOJb, MOJSIpHAs
Macca, MOJIAPHBIA 0OBEM, YIIIEpOAHBIM CKeneT, (QyHKIHMOHAJIbHAs TPYIIa, paguKkan, CTPYKTypHBIC
(dbopMynbl (pa3BEPHYTHIE, COKpAIIEHHBIEC, CKEJIETHBIE), N30MEPUS CTPYKTYpPHAsi U MPOCTPAHCTBEHHAs
(reomeTpuieckas, ONTUYECKAs ), ©30MEPBL, TOMOJIOIMYECKUN psiJl, TOMOJIOTH, YTJIEBOJOPO/Ibl, KUCIOPO-
U a30TCOJEpiKalllieé OpPraHUYeCKUEe COEIUHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH JI. M. Menneneesa,
TEOpHsl CTPOCHUSI OpraHrueckux BemecTs A. M. BytnepoBa, 3aKkoH coXxpaHEHHs MacChl BELIECTB, 3aKOH
COXPAHEHHUS U IPEBPALIECHUS SHEPTUU NP XUMHUYECKUX PEAKLIUAX ), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN
SI3IK  XUMHHM, MHUPOBO33PEHUYECKHE 3HAHMS, JIeKAIIMEe B OCHOBE IMOHUMAaHHS MPUUYUHHOCTH U
CUCTEMHOCTHM XMMMUYECKHUX SIBJICHUH; NpPEJICTaBICHUS O MEXaHU3Max XHMMHMUYECKHUX DPEaKIHi,
TEPMOAMHAMHUYECKUX W KUHETHUYECKHX 3aKOHOMEPHOCTSAX HUX MPOTEKaHUs, O B3aUMHOM BIHSHHUH
aTOMOB M TPYII aTOMOB B MOJIEKYJaxX (MHAYKTUBHBIA U ME30MEpHBIN (P QexTsl, oprueHTanTsl 1 u 11
pona); pakToIoruUecKre CBEACHHs O CBOICTBAaX, COCTaBe, MOJYyUYEeHUU U 0€30I1aCHOM HCIOIb30BAHUU
BAXHEUIINX OPTaHUYECKUX BEILIECTB B OBITY U IPAKTUYECKOM AEATEIbHOCTH YeTI0BEKa, OOLINX HAyYHBIX
MPUHITMIIAX XUMHYECKOTO TIPOM3BOJICTBA (Ha MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIEpepabOTKu HEDTH);

c(OPMHPOBAHHOCTh YMEHUI: BBISBIATH XapakTepHbIC MPU3HAKU TMOHSATHHA, YCTaHABIUBATh HUX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIONINE MOHITHS NPU ONKUCAHUU COCTaBa, CTPOEHUS U CBOMCTB
OPraHUYECKUX COCIMHECHUMN;

c(hOopMUPOBAHHOCTD YMEHUM:

HCIIOJIb30BaTh XMMMUYECKYI0 CHUMBOJIUKY MJII COCTaBIEHHUS MOJEKYJSPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYIJT OPraHMUECKHX BEIIECTB;

COCTaBJIAITh YPaBHEHUS XMMHMUYECKHUX PEAKLIHUH U PACKPHIBATh MX CYIIHOCTb: OKHCIUTEIIBHO-
BOCCTAaHOBUTEJBbHBIX PEAKIUN TMOCPEICTBOM COCTABJICHUS JJIEKTPOHHOIO OajaHca 3THUX pPEaKIHii,
peaxiuii HFOHHOro 0OMeHa IMyTEM COCTABIICHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTaBIIMBATh MOJENN MOJIEKYJI OPTaHMYECKUX BEUIECTB AJIs MJUTIOCTPALIUU UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUM: YCTaHABIMBATh MPUHAMIEKHOCTh H3YUEHHBIX OPTaHUYECKUX
BEIIECTB M0 MX COCTaBy W CTPOEHHUIO K OMpeAeTIEHHOMY KIJIACCY/TpymNIle COSAMHEHHH, JaBaTh UM
Ha3BaHuA 1o cuctematuieckoil HomeHknatype (IUPAC) u npuBoaAuTh TpUBUAIBHBIC HA3BAHMS IS
OTIENbHBIX TPEJCTABUTENEH OpPraHUYECKUX BELIECTB (3TUJIEH, AaleTUJIEH, TOIYOJ, IJIMLEPHH,
STWIEHIJIMKOJb, (heHos, dopManbIerui, aleTaablerui], alueTOH, MypaBbUHAs KHUCIIOTa, YKCyCHas
KHCIIOTa, CTEAPUHOBAsI, OJICMHOBASI, TATBMUTUHOBASI KUCJIOTHI, TJUIMH, aTaHWH, MallbT03a, (PPyKTO3a,
aQHWIWH, TUBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOI U APYTHE);

c(OPMHPOBAHHOCTh YMEHUS OINPENENATh BU XUMHUUECKOM CBA3H B OPraHMUECKUX COCTUHEHUSAX
(KoBaJIeHTHasi 1 MIOHHAS CBSI3b, G- U T-CBSI3b, BOJIOPOAHASI CBSI3b);

c(OPMHPOBAHHOCTh YMEHHSI IPUMEHSATH MOJOXKEHHUS TEOPUU CTPOCHUSI OPraHUYECKHX BEIECTB
A. M. bytnepoBa /it 00bsICHEHUSI 3aBUCHMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOCHHSI;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3UYECKHE U XUMHUYECKHUE
CBOICTBa THUIUYHBIX MPEACTABUTENCH pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIECTB: aJKaHOB,
LUKJIOAJIKAaHOB, QJKEHOB, aJIKaJMEHOB, AQJKHHOB, apOMAaTH4YECKUX YIJIEBOAOPOJOB, CIIMPTOB,
aJbJIETUJI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX U CIOKHBIX 3()UPOB, JKUPOB, HUTPOCOEAUHEHUN
U aMUHOB, aMHUHOKHCJIOT, O€JKOB, YIJIE€BOJOB (MOHO-, JU- U MOJHCAXapUAOB), HUIIOCTPHPOBATH



TEHETUYECKYI0 CBA3b MEXJAY HUMHU YPaBHEHHUSMH COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKLHN C
WCTIOJIB30BAHUEM CTPYKTYPHBIX (pOpMyII;

c(OPMHPOBAHHOCTh YMEHUS MOATBEP)KAATh HA KOHKPETHBIX MpUMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COSAMHEHUN OT KpaTHOCTU U THUIIA KOBAJIEHTHOMU CBSI3U (G-
U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPH30BAaTh HCTOYHUKU YTIIEBOJOPOJHOTO CHIphs (HE(DTH,
NPUPOJHBIN Ta3, yroyip), CIOCOOBI €ro mnepepaboTKM M MPaKTHYECKOE NPUMEHEHUE MPOJyKTOB
nepepadboTKH;

c(OPMHPOBAHHOCTh BJIA/IEHUS] CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX METOAAX MO3HAHUSA —
HAOJIOACHNH, M3MEPEHHH, MOJEIHPOBAHUH, JKCIIEPUMEHTE (PeaJbHOM W MBICICHHOM) U YMEHHUS
IIPUMEHSTH 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHUSI MIPUMEHATh OCHOBHBIE ONEPAIH MBICIUTEIBHON AEITEIbHOCTH —
aHalU3 M CHUHTE3, CpaBHEHUE, 000OILIECHHE, CUCTEMAaTU3alLUIO, BBIBICHUE NPUYMHHO-CIIEICTBEHHBIX
CBsA3EH — JUUI U3Y4YECHUS CBOMCTB BEILIECTB U XUMUYECKUX PEaKLIUM;

C(OPMHUPOBAHHOCTh YMEHHUH: BBISBIATH B3aUMOCBSA3b XUMHUYECKUX 3HAHUN C MOHATUSAMH U
MIPEICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX MPEAMETOB A 00Jieeé OCO3HAHHOTO MOHMMAHMUS
CYIHOCTH MAaTE€PHAJILHOTO €JUHCTBA MUPA, UCIIOJIB30BATh CUCTEMHBIE 3HAHUS 110 OPTraHNYECKON XUMUN
111 OOBSICHEHUS M IPOTHO3UPOBAHHUS SIBJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHUM: NPOBOAUTH PACUETHI [0 XUMHUYECKUM (hopMysiaM U ypaBHEHHSIM
XUMHAYECKHX PEaKUUil ¢ MCIOIb30BaHUEM (PU3MUECKUX BEIMYMH (Macca, 00bEM Ta30B, KOJIHMYECTBO
BEIIIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PacuéThl MO HAXOXKICHUIO
XUMHAYECKOH (OpMyINbl BeIIeCTBAa MO M3BECTHBIM MAacCOBBIM JIONSIM XHUMHYECKHX 3JEMEHTOB,
IIPOAYKTaM CrOpaHus, INIOTHOCTU ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH: MNPOTHO3UPOBATH, AHAIM3UPOBATH M OLEHUBATh C IO3UIHHA
9KOJIOTUYECKOM 0€30MacHOCTH MOCIECTBUS OBITOBOM M IPOM3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA,
CBSI3aHHOH C MepepaboTKON BEIIECTB, MCIIOJ30BaTh MOyUYECHHBIC 3HAHUS JII TPUHSATHS TPAMOTHBIX
peleHui mpodeM B CUTYyalUsIX, CBSI3aHHbBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOATENBHO IUIAHUPOBATh M TMPOBOAMTH XUMHUYECKHMA
9KCHEPUMEHT (IOJY4YEHHE U H3yYeHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIMU
YIJIEBOJOPOAOB PA3JIMYHBIX KJIACCOB U KHUCIOPOACOAEPKAIIMX OPraHMYECKUX BEIIECTB, pPELICHHE
SKCHEPUMEHTAIbHBIX 33/a4 0 PACIIO3HABAHWIO OPraHMYECKHUX BELIECTB) C COOJIIOJEHHEM IpaBUil
0e30macHOro OOpalIeHusl ¢ BELIECTBAMU U J1a0OpaTOpHBIM 00O0pyAOBaHHEM, (HOpMyITUpOBaTh IETh
UCCIIEZIOBAHMS, MPEJCTABIATh B PA3IUYHOM (QopMe pe3yibTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATh U
OLIEHUBATbh UX TOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOyroaTh MpaBHUja SKOJOTUYECKH I€JIeCO00pa3HOr0 TOBEJACHHUS B OBITY M TPYIOBOM
JEATEIIBHOCTH B LIEISIX COXPAHEHMS CBOETO 310POBbs, OKPY KAIOIIEH IPUPOAHOMN CPEIbl U JOCTHKCHHUS
€€ yCTOMYUBOIO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JEHCTBUSI HA JKUBBIE OPIaHHU3MBI OIPEAEICHHBIX
OpraHMYECKUX BELIECTB, MOHMUMAs cMbIci nokazatens [IIK;

aHAJIM3UPOBATh 11€J€CO00PAa3HOCTh MPUMEHEHUS] OPraHUYECKUX BEILECTB B IPOMBIIIIEHHOCTH U
B OBITY C TOUKH 3PEHUSI COOTHOILIEHUS PUCK-TI0JIB3a;

C(OPMHUPOBAHHOCTh YMEHMH: OCYIIECTBIATh LIEJICHANPABICHHbI IOUCK XHMHUYECKOM
uHGOpMAILIUY B pa3IMYHBIX UCTOYHHKAX (HaydHas U yueOHO-HayudHas JTUTepaTypa, CpeAcTBa MacCOBOM
uHpopmauuu, HHTepHET M [Apyrue), KpUTHUYECKH AaHAJIU3UPOBATh XUMHUUYECKYH0 HH(POPMALHIO,
nepepadaTbIBaTh €€ U UCIOJIb30BATh B COOTBETCTBUH € IIOCTABJICHHON y4eOHOU 3a1aueil.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «O0Ias 1 HeopraHu4eckas XUMHUs OTPaKaloT:

Cc(OPMHUPOBAHHOCTh INPE/ACTABICHUI: 0 MaTEpUAILHOM EIMHCTBE MHUPA, 3aKOHOMEPHOCTIX U
[I03HABAEMOCTH SIBJIEHUI MPUPOIBI, O MECTE U 3HAUEHUU XUMUU B CUCTEME E€CTECTBEHHBIX HayK U €€
poJyiu B 0OECIIEYeHUHN YCTOMUMBOIO Pa3BUTHS, B PEIICHUU MPOOJIEM 3KOJIOTUYECKOM, IHEPreTHUECKOM
Y TIHUILEBON 0€30MacHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3/IaHUM HOBBIX MaTE€PHUaIOB, HOBBIX HCTOYHUKOB
SHEPruM, B 00ECIEUYEeHNN PAllMOHAILHOTO MPUPOIONOIB30BaHus, B (HOPMUPOBAHUHM MUPOBO33PEHUS U



o01ieil KylIbTypbl YelIOBeKa, a TaK)Ke SKOJOTHYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U IPUPOJHOM cpefie;

BJIQJICHUE CUCTEMON XMMHMUYECKUX 3HAHUU, KOTOPAsl BKIFOUAET: OCHOBOMOJAraloIUe MOHATUS —
XUMUYECKHI 3JIEMEHT, aTOM, SO aTOMa, U30TOIIBL, AIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-aTOMHBIE
opOHTaNU, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHSI aTOMa, TMOpUIN3aIUsl aTOMHBIX OpOUTalel, UOH,
MOJIEKYJa, BaJ€HTHOCTb, JJIEKTPOOTPUIATEIbHOCTb, CTENEHb OKHUCJIEHUSA, XHMHUYECKas CBS3b
(KoBasleHTHAsi, MOHHAs, MeTaJIMYecKasi, BOJOPOJHAs), KpHUCTalNIMyeckas pemeéTKa, XUMHUYECKas
peakuusi, pacTBOp, O3JIEKTPOJIUTHI, HEDJIEKTPOIMUTHI, BJIEKTPOIUTUYECKAs AMCCOLUALMS, CTENEHb
JMCCOLMAIIUH, BOIOPOAHBIN OKa3aTeNb, OKUCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOM 3(h(HEeKT XUMUYECKOM
peakuuu, CKOPOCTh XMMHUYECKOW peaKlIMM, XUMUYECKOE pPaBHOBECHE; TEOPUM M 3aKOHBI (TEOpHs
3JEKTPOJIMTUYECKON Jucconuanuu, nepuoandeckuil 3akoH /(.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl BEHIECTB, 3aKOH COXPAHEHUs U MPEBPAIEHUS HHEPTUU MPU XUMUYECKHX PEAKIUAX, 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIHMYECKHM A3BIK
XUMUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUS MPUYMHHOCTA M CHUCTEMHOCTHU
XUMUYECKUX SIBJICHUH; COBPEMEHHBIE NPEJICTABICHUS O CTPOCHUM BEIllECTBA Ha aTOMHOM, MOHHO-
MOJIEKYJISIPHOM U HAaJMOJIEKYJIIPHOM YPOBHSIX; IPEJACTABICHUS O MEXaHU3MaX XUMUYECKUX PEAKIIUM,
TEPMOJMHAMUYECKUX U KHHETUYECKHUX 3aKOHOMEPHOCTSIX UX IPOTEKaHUs, 0 XUMUYECKOM PaBHOBECUH,
pacTBOpax M AUCIEPCHBIX CHCTEMax; (PaKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX, COCTAaBE, MOTYYCHUH H
0€30MacHOM HCMOJb30BAaHUM BAXKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY U MPaKTHYECKOU
JESATEIIbHOCTH YeJIOBEKa, OOIINX HAYYHBIX MPUHIUIIAX XUMUYECKOTO TPOU3BOJICTRA;

c(OpPMUPOBAHHOCTh YMEHUI: BBISBIISITh XapaKTepHbIC MPU3HAKU MOHSITHM, yCTaHABIMBATh UX
B3aMMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS MPU OMUCAHUU HEOPTraHWYECKUX BELIECTB U
UX MPEBPAILICHUI;

c(OPMUPOBAHHOCTh YMECHHSI UCTIOIB30BATh XUMHUECKYIO0 CHMBOJIUKY JUISI COCTABICHUS (HOPMYIT
BCIIECTB W YPaBHEHUN XUMHUYECKUX pEakiui, cucrtemarndeckyro HoMmeHkmarypy (IUPAC) wu
TPUBHAJILHBIC HA3BAHUS OT/JEIbHBIX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OINpPEAENATh BAJICHTHOCTb M CTEHNEHb OKHCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHMSIX, BHJI XUMHUYECKON CBS3M (KOBAJCHTHAs, HOHHAs, METAJUIMYECKas,
BOJOPOJIHAS ), TUIl KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT BHJIa XUMHUYECKOU
CBS3M W THUIA KPUCTAJUIMUECKON pemETKH, OOMEHHBI U JIOHOPHO-aKLUENTOPHBIM MEXaHU3MbI
00pa3oBaHMs KOBAJICHTHOU CBSI3U;

c(OpMUPOBAHHOCTh YMEHHI: KiIacCU(UIIMPOBATh: HEOPTAaHWYECKUE BEIIECTBA 10 MX COCTaBy,
XUMUYECKUE PpEAKIMU 10 pa3IMYHBIM TpHU3HAKAM (YUCIYy M COCTaBy pEarupyrolux BeLIECTB,
TEIIOBOMY 3P dEeKTy peakui, U3MEHEHUIO CTeTIeHEeH OKHCIEHUS 2JIEMEHTOB, 00OpPaTUMOCTH, YUACTHIO
Karaau3aTopa U JPYTue); CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPHUU JUIS KiIacCU(DUKAIIH
M3y4YaeMbIX BEIIECTB U XUMHUECKUX PEAKIIMIL;

c(hOPMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICT Mepuoaudeckoro 3akona J[. 1. Menneneesa u
JEMOHCTPHUPOBATH €TO0 CUCTEMATU3UPYIOLLYI0, 0ObSICHUTENbHYIO U IPOrHOCTUYECKYIO (DYHKIINU;

c(OPMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh JJIEKTPOHHOE CTPOSCHHE aTOMOB U HOHOB
XUMHYECKUX 3JIEMEHTOB NEepBOro—4eTBEpToro nepuoaon Ilepuoanueckoii cucrtems /.. Menneneena,
WCTIOJNIB3Ysl TIOHSATUSL «IHEPTeTHUECKUE YPOBHIY», «IHEPreTHUECKUE MOAYPOBHU», «S-, P-, d-aTOMHBIE
opOHUTamM», «OCHOBHOE U BO30YXKIEHHOE HHEPreTHMYECKUE COCTOSHHUS aToOMa»; OOBACHATH
3aKOHOMEPHOCTU M3MEHEHMSI CBOWCTB XUMHUYECKHUX DJIEMEHTOB M MX COCIMHEHUNU MO MEepUoaaM u
rpynnam [lepuoanyeckoii cucremsl . 1. MenaeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB
Ha OCHOBE CTPOEHUS MX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHUM: XapaKTEpPH30BaTh (OMHCHIBATH) OOIIHME XUMHUYECKHE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, TMOATBEPXKAATh CYIIECTBOBAHUE TE€HETHMUECKOM CBSI3U MEXAY
HEOPraHWYECKHUMH BEUIECTBAMH C ITOMOIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUL;

c(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTh: OKHCIHTEIbHO-BOCCTAHOBUTEIHHBIX
peakIii TOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHCca dTUX PEAKIUIA; peaKIuii HOHHOTO0 0OMeHa
IIyTEM COCTABJICHMS MX IOJIHBIX M COKPALIEHHBIX MOHHBIX YPAaBHEHUH; PEAKLUN TUAPOJIA3A; PEAKLIUN
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe IHIPOKCOKOMILIIEKCOB IIMHKA U aTIOMUHUS);



c(OPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX PEAKIIHH C
Y4€TOM HX PHEPIeTUYECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHUS CKOPOCTH XUMHYECKON PEaKIUH B
3aBUCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHHUS] XUMUUYECKOTO PaBHOBECHS MO
BIIMSIHUEM BHEIIHUX Bo3naewcTBuil (mpunuu Jle larense);

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XUMHUYECKHE pEaKIMH, Jieallhue B OCHOBE
MIPOMBIIIJIEHHOTO TOJYYEHUS! CEPHOM KHCJIOThI, aMMHUaKa, OOlMe HAy4YHbIE NMPUHIUIBI XUMUYECKUX
MIPOM3BO/JICTB; 11€JecO00pa3HOCTh MPUMEHEHUS HEOPTaHMYECKUX BEUIECTB B MPOMBIIIJICHHOCTH U B
OBITY C TOUKU 3PEHHUSI COOTHOILICHUS PUCK-TIOJNB3a;

c(OpMUPOBAHHOCTh BIAJECHUS CHUCTEMON 3HAHMM O METOJaX HAy4YHOrO MO3HAHUS SIBJICHHM
npUpoasl — HaOJIIOeHUE, W3MEPEHHE, MOJEIMPOBAHUE, HKCHEPUMEHT (peaslbHbId M MBICICHHBII),
WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUs MPUMEHATHb 3TU 3HAHMS MPU SKCIEPUMEHTAIBLHOM
HCCIIEIOBAaHUM BEIIECTB U JJI1 OOBSCHEHUS XMMHMUYECKUX SIBICHHUH, UMEIOUIMX MECTO B IMPUPOJE,
MPAKTUYECKOU JEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HM;

c(OPMHPOBAHHOCTh YMEHHS BBISIBIISATH B3aMMOCBSI3b XWMHUYECKHX 3HAHUH C TOHATHAMU H
MPEICTAaBICHUSIMHU JPYTUX €CTeCTBEHHO-HAYUHBIX MPEIMETOB A Oojiee OCO3HAHHOTO MOHUMAHUS
MaTepHUaJIbLHOTO €UHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C UCIOIb30BAaHUEM MOHATUN «MaccoBast OIS
BEIIECTBA B DPACTBOpPE» U «MOJIApHAs KOHIEHTpAIMsA»; MacChl BellecTBa WM 00BEMa rasa 1o
W3BECTHOMY KOJIMYECTBY BELIECTBA, MacCe WIH 00bEMY OJTHOTO M3 YUACTBYIOIIMX B PEAKI[MU BEIIECTB;
TETI0BOTrO 3¢ (eKTa peakiuu; 3HaAUYCHUs] BOJOPOIHOTO IMOKA3aTeNsl PAaCTBOPOB KHUCIOT M ILEIOYEH ¢
W3BECTHOM CTETEHbIO IMCCOLMALINN; MAcChl (00bEMA, KOTMYECTBA BEILIECTBA) MPOIYKTa PEAKIHH, ECIIH
OJIHO M3 UCXOJHBIX BEUIECTB JAHO B BHJIE PACTBOpA C ONPEACIEHHON MACCOBOM JI0JIEN PACTBOPEHHOTO
BEIIeCTBA WJIM JIaHO B M30BITKE (MMEET MPHUMECH); JOJHM BBIXOJA MPOAYKTa pPeaKIuH; OObEMHBIX
OTHOIIICHUH I'a30B;

c(OpPMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IUIAHUPOBaTh W TMPOBOJUTH XUMHUYECKHMA
SKCHEPUMEHT (IPOBEIEHUE peakii MOHHOTO OOMEHa, MOJTBEp)KJIECHHE KaueCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEIIECTB, OMNPEIEIECHUE CpPEIbl PACTBOPOB BELIECTB C IOMOIIBIO HHAMKATOPOB,
W3yYeHUE BIMSHUS PA3TUYHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOW peakiiH, pelIeHHue
SKCIIEPUMEHTAJIbHBIX 3a7au 1o TeMaMm «Mertamey U «Hemetamib») ¢ coOmoaeHHEM MpaBUil
0e30macHOro OOpalleHusl ¢ BELIECTBAMU U J1a0OpaTOpHBIM 00O0pyAOBaHHEM, (HOpMyIUpOBaTH IETh
WCCIIeIOBaHMs, MPEACTABIATh B pa3NMYHON (opMe pe3ynbTaThl 3KCIEPUMEHTa, aHATU3UPOBATh U
OLIEHHUBATbh UX TOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHUM: COOJIIOMAaTh TMpaBWia TMOJIB30BAHUS XUMHUYECKOH TIOCYION H
1a00paTOpHBIM 00OpYZOBaHUEM, OOpallleHHUs] C BELIECTBAMH B COOTBETCTBUU C HMHCTPYKIHUSIMH IO
BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB, 3KOJOTHYECKH LeJIecO00pa3HOro IMOBEICHUS B
OBITY M TPYIOBOW NEATENBLHOCTH B IIENIAX COXPAaHEHHS CBOETO 3I0POBBS, OKPYKAIOWIEH MPUPOTHOMN
Cpenbl U JOCTUKEHHUs €€ YCTOMYMBOIO PAa3BUTHs, OCO3HABATh OMACHOCTh TOKCHYECKOrO JIEUCTBUS Ha
YKUBBIE OpraHU3Mbl OIIPEIEIEHHBIX HEOPIraHUUECKUX BEIIECTB, IOHUMas cMblci nokazatesns [1/1K;

cOpPMUPOBAHHOCTh ~YMEHHUH: OCYIIECTBIATh IIEJICHANPABICHHBIH MMOUCK XHWMHUYECKOU
nHpOpMALIUY B pa3IMYHBIX UCTOYHHKAX (HaydHas M yueOHO-Hay4dHas JTUTepaTypa, CpeAcTBa MacCOBOU
uHpopmanuu, MHTEepHET W Jpyrue), KpUTUYECKH aHAJIM3UPOBATh XHWMHUYECKYIO0 HH(OpMAIHUIO,
nepepadaTbiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUH C TIOCTABIEHHON y4eOHOMU 3a1aueil.
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https://m.edsoo0.ru/d69d{650

Hroro no pazgeny 12
Paznea S. BbicokoMoJIeKy/JIsIpHBbIE COeIMHEHUS
5.1 BricokoMonekysipHbIe COEAUHEHUS 6 1 bubmorexa LIOK
https://m.eds00.ru/d69d{650
Hroro no pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 3 6
11 KJIACC
KoJsimuecTBO 4acoB
Ne n/n HaumeHoBaHue pa3/ieioB U TeM KoHTpOIbHbIe MpakTHuecKue JuiekTpOoHHbBIE (UG pPOBbIE)
NporpamMMbl Bcero paGoThI paGoThI o0pa3oBaTe/ibHbIE pecypchbl
Pazneda 1. Teopernueckne 0OCHOBbI XUMHUM
| o o B o | Buorera LOK
https://m.edsoo.ru/2dd57124
anemeHToB /1. . Meneneena
12 Crtpoenue BemiectBa. MHOroobOpasue 11 1 bubnuorexa [JOK
’ BELECTB https://m.edsoo.ru/2dd57124
1.3 XUMIHECKAC PeaKiyii 19 ! 3 btipes o adson my2ddST24
Hroro no pazgeny 39
Pa3pnen 2. Heoprannueckasi XumMust
bubnnoreka K
2.1 Heweranel 31 ! 3 httgs://(r)néedscl)lo(.)ru/2dd57f24
bubnuorex K
22 Merazet 23 ! 2 tipet o dsoo nu/2dds 7024
Hroro no pazgeny 54
Paznen 3. Xumus U )KU3Hb
31 MeToabl MO3HAHUSA B XUMUU. XUMUA U 9 bu6mmorexa [IOK
KU3Hb https://m.edsoo.ru/2dd5724
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 4 8
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IHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KosnuecTBo 4acoB
Jl:‘/gﬂ Tema YpoOKka Beero KOHTpOJILHbIe HpaRanecmle g:T:eHI/Iﬂ (?QICKTPOHHLIC HPI(])pOBbIe
paGoTHI pasoTHI A pa3oBaTejbHbIE PecypChl
[IpenmMer u 3HaUYEHHUE OPTAHUYECKON
1 XUMHH, [IPE/ICTaBICHUE O 1 bu6muoreka [JOK
MHOT000pa3uu OPraHuYECKUX https://m.edso0o.ru/3686e6f5
COeTUHEHUN
DIEKTPOHHOE CTPOSHUE aToMa
Tyiepoa (OCHOBHOE U
2 iOS65)Ki[éf-IHO€ COCTOSIHHUS ). 1 bubmmorexa HOK
https://m.edsoo.ru/0ce6fd4c
BanenTHble BO3MOKHOCTH aToMa
yriiepoia
XUMUYecKasi CBSI3b B OPraHUIECKHX
3 coeqnHEeHUIX. MexaHN3MBbI | bu6mmoreka [JOK
o0pa3oBaHMs KOBAJICHTHOM CBSI3H, https://m.edsoo.ru/8d39{5¢c8
crocoObl pa3pbiBa cBsizel
4 Teopust cTpoeHU OPraHUYECKUX 1 bubnuorexa [JOK
coenquaeHnii A. M. Bytaeposa https://m.eds00.ru/9¢595¢b8
Buner uzoMepun: cTpyKTypHas,
5 MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE 1 bubnuotexa [JOK
3¢ (}eKTh B MOJIEKYJIax https://m.edsoo.ru/b0e61661
OPraHNYeCKUX COCTMHEHUHN
[IpencraBnenue o kiaccupukanu 1
6 CIfCT)IGMaTI/I‘{eCKa}I HOMCHI?I&T}’E& 1 bubmorexa IIOK
https://m.edsoo.ru/c212dd21
(IUPAC) oprannueckux BEIIECTB
7 Knaccudukanms peaxiuii B 1 bubnuorexa [JOK
OpraHUYeCKON XUMHUHU https://m.edsoo.ru/ba5706aa
2 CucreMmaruzanus 1 00001eHue 1 bu6mmoreka [JOK
3HAHMUH MO TeMe https://m.edsoo.ru/87a37cab
AJKaHbBI: TOMOJIOTUYECKUM Ps
9 obmas hopmyna HOMeHKJ'IaI?[yI[[)’a u 1 bubmorera [IOK
’ https://m.edsoo.ru/25a14636
W30MEpHSsI, JIEKTPOHHOE U
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IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

dusnyeckne U XUMHUIECKIE

but6mmoreka [IOK

10 CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
HaxoxxaeHue alkaHOB B IIPUPO/IE.
11 Cnocogm MOJIYYEHHUS U nplimfelfeﬁne bubmmorexa HOK
https://m.edsoo.ru/259b0asSb
aJIKaHOB
[uknoankansl: oomas Gopmyia,
HOMEHKJIATypa U U30MEPUS
12 OCO6CHHOC”1}“IIE CTpOCHI/IHpI/I , buGmorera [IOK
. https://m.edsoo0.ru/156730d2
XUMHYECKHUX CBOMCTB, CIIOCOOBI
MTOJTYYEHUS] U TPUMEHEHNE
Pemenue pacu€rHbix 3a1a4 Ha
OIPEIEIICHUE MOJIEKYJIIPHOU
OPMYJIbl OPTaHUYECKOIr'0 BEIIECTBA
13 So I;/Ia}CICOBI)Il?w TIOJISIM aTOMOBHl bubmmorexa LIOK
https://m.edsoo.ru/bf84d8eb
9JIEMEHTOB, BXOJAIIMX B €r0 COCTaB.
CucreMaru3zanus u 0000I1IeHHE
3HAHWH 10 TEME
AJIKEHBI: TOMOJIOTHYECKUH P,
oOmas hopmyIia, HOMEHKIIATypa
14 3J1:Il<Tpc()bH$0eyH H’pOCTpaHCTBzI—II)H;)e bubmorera [IOK
https://m.edsoo.ru/273b0ale
cTpoeHue MosieKya. CTpyKTypHas U
LIUC-TPAHC-MU30MEPHS AIKEHOB
dusnyeckre U XUMUYECKHE
15 CBOMCTBA ankeHoB. [IpaBuio bubmorexa [IOK
https://m.edso00.ru/21069ccd
MapKOBHHKOBA
16 CriocoObI TOTy4YeHUsI U1 TPUMEHEHNE bubnuorexa [JOK
AJIKCHOB https://m.edso00.ru/665dc058
IIpakTuueckasg padora Ne 1 mo Teme
17 "l_lionyquHe 3TineHa U U3y4eHue bubmorexa [TOK
N https://m.edsoo.ru/0941eed8
€ro CBOMCTB
Pemenue pacy€THbIX 3a1a4 Ha Butmiorexa [[OK
18 OTpe/iesIEHUE MOJIEKYJIIPHON

(hOpMyJIbI OPraHUYEeCcKOro BEIIEeCTBA

https://m.edsoo.ru/e9ea9921
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AJKaIUeHbI: CONPSKEHHBIE,
M30JIMPOBaHHBIC, KYMYJIUPOBAaHHBIC.

but6mmoreka [IOK

19 Oco0eHHOCTH AIIEKTPOHHOTO https://m.eds00.ru/04298c0a
CTpOCHHS
20 XuMHYECKHEe CBONCTBA bu6mmoreka [IOK
COTPSIKEHHBIX TUECHOB https://m.edsoo.ru/e561253d
1 CriocoOsI MoNTy4eHus: U IPUMEHEHUE bubnmoreka [JOK
AIKaINEHOB https://m.edsoo.ru/1aa81660
AJIKVUHBI: TOMOJIOTUYECKUH DS,
obmrast popmyia, HOMEHKIATypa
22 3néL1[<Tpc()bHIfoeyH H,pOCTpaHCTBZI-II)Hz)e bubmorexa [TOK
https://m.edsoo.ru/68bb6cc4c
CTpOEHHE MOJIEKYI, PU3NIECKUE
CBOICTBA
23 XUMUYECKHE CBOMCTBA AJIKUHOB buGimorexa IIOK
https://m.edso00.ru/23493a93
24 KavecTBeHHBIE peakiiy HA TPOUHYIO bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
75 CriocoObI MONTy4eHuUs U TIPUMEHEHUE bubnmoreka [JOK
AJKWHOB https://m.edsoo.ru/a6f9alea
2% Pemrenne 3amau: pacu€rsl o bu6muoreka [JOK
YpaBHEHUIO XUMHUYECKON PeaKIIiu https://m.edsoo.ru/5db8e526
27 CI/ICTevMaTI/BaI_II/I}I 1 00o0mIeHHe
3HAHHU 110 TEME
ApEHbI: TOMOJIOTUYECKUH PSI,
oOmrast popmyia, HOMEHKIATypa.
28 aﬂfKTp((i))HfIOg u ;IpOCTpaHCTB}gl){Hoe bubmmorexa TIOK
https://m.edsoo.ru/a92a7094
CTpOEHHE MOJIEKYJ OeH3o0a U
TOJIyOJIa, UX (PU3NICCKUE CBOKCTBA
XHMMHYECKUE CBOMCTBA aPEHOB: bubnuorexa [IOK
29
peaKIK 3aMelIeHUs https://m.edsoo.ru/a44alaed
XHWMHUYECKHE CBOMCTBA aPEHOB:
30 peakiuu HpHCOGI[I/IHeHI/If bubmaorexa LIOK
’ https://m.edsoo.ru/a44alae4
OKHCJIEHHE TOMOJIOTOB O€H30J1a
31 Oco0eHHOCTH XUMHUYECKUX CBOMCTB bubnuorexa [JOK

CTUpOJa

https://m.edsoo.ru/d5018a54
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32

Pemenne pacu€THbIX 3a1a4 HA
OIIpEAEICHUE MOJIEKYJIIPHOU
(hopMyJIbl OPraHMYECKOr0 BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/53461a2c¢

33

CriocoObI osTyueHus 1 IPUMEHEHUE
apeHoB

bub6mmorexa [JOK
https://m.edsoo0.ru/6£717d09

34

I'eneTndeckas CBSI3b MEXKIY
Pa3TUYHBIMH KJIacCaMu
YTJIEBOJIOPOJIOB

35

Pacuérel no ypaBHeHUsIM
XUMHUYECKUX PEAKIUH.
Cucremaru3zanus U 0000IIeHNE
3HAHUH T10 TEME

36

[Ipuponusii ra3. IlomyTHbie
HE(TSAHBIC ra3bl

37

KameHHBIi1 yroiib ¥ IpOyKTHI €70
nepepaboTKu

bu6mmorexa [JOK
https://m.edso00.ru/69b3398b

38

Hedts 1 ciocoOw1 €€ mepepadoTKy.
IIpuMeHeHne pOAYKTOB
nepepaboTku HePTH

bu6moreka [JOK
https://m.edso0.ru/2119de78

39

['eneTndeckas CBsI3b MEXKITY
Pa3TUYHBIMH KJIacCaMu
YTJIEBOJIOPOJIOB

40

["asiorenonpoun3BoiHbIE
YIJIEBOAOPOIOB: DJIEKTPOHHOE
CTPOEHUE; peaKH 3aMELICHUs
rajloreHa

bu6mmoreka [JOK
https://m.edsoo0.ru/82b4d759

41

JlericTBHE 1IeI0YEH Ha
rajoreHnpoOu3BOIHbIE.
BzamMmoneiicTBue qurajaoreHaaKaHOB
C MarHueM M IIMHKOM

42

Cucremaruzanusa 1 00001IeHnE
3HaHUM Mo pazaeny "YrieBogopoas!"

bu6mmorexa [JOK
https://m.eds00.ru/20e89122

43

KontposnbHas paboTa mo teme
"YrieBonopoasr"

but6mmoreka [IOK
https://m.edso0o.ru/95¢9¢298

44

HpeILeJIBHBIe OJHOATOMHBLIC CIIMPThI:

bubnunoteka [IOK



https://m.edsoo.ru/53461a2c
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TOMOJIOTUYECKHM psifl, oO1as
dbopmyIa, CTpOCHUE MOJICKYJI,
MU30MepHsi, HOMCHKJIATYpa,
kiaccudukanus, puznyeckue
CBOMCTBA

https://m.edsoo.ru/df04c5cd

45 XHUMHYECKUE CBOMCTBA MIPEACIIBHBIX Bbubmuoreka [JOK
OJIHOATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObI TOTy4YeHUsI ¥ TPUMEHEHNE bubnuorexa [JOK
0JIHOATOMHBIX CITUPTOB https://m.eds00.ru/484100000000000
| o vy Busorea 10
’ . https://m.edsoo.ru/c2¢788b2
(bU3MYECKUX U XUMHUYECKHX CBOMCTB
P I — uGaorexa LIOK
T https://m.edsoo.ru/ee4d84aa
(bu3HYeCKre U XMMHUYECKHUE CBOMCTBA
49 CriocoOblI TOTyYeHUsT 1 IPUMEHEHNE bubnuorexa [JOK
MHOTOQTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
50 iﬂe;?ie.cfp?: ?}I;gglch;ggel;};f:;mHOCTb bubmorexa TIOK
’ https://m.edsoo.ru/2ce72618
(dheHona
. bubmuoreka [JOK
51 XuMu4deckue cBoicTBa (heHoma https://m.edsoo.ru/037cas5
57 CriocoObl TOTy4YeHUsI 1 TPUMEHEHNE bubnuorexa [JOK
¢denona https://m.edsoo.ru/c77ddt4c
53 ggl?lﬁf{?dze;l:?lj61:}))211/161\;);2TJ:J_'I§}.ILIX 3amay bubmuorexa LIOK
" " https://m.edsoo.ru/fd0ced09
1o Teme "CrupTthl U HEHOBI
54 CucreMmaruzanys 1 00001eHue bu6mmoreka [JOK
3HAHUU IO TeME https://m.eds00.ru/1810cb9b
AJNBIETUIBI M KETOHBI: SJIEKTPOHHOE
S5 | rowononmeeci pom, 0o uGaorexa LIOK
’ https://m.edsoo.ru/b139beaa
dhopmyna, nzomepus u
HOMEHKJIATypa
56 AJbJieruibl ¥ KETOHBI: (PU3HYCCKHE bubmuoreka [IOK
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CBOfICTBa; pCaKuu MpruCOCIMHCHUA

https://m.edsoo.ru/c887425¢

Peakuun okucinenus u

bubnuorexa [JOK

57 Ka4eCTBEHHBIE PEaKIINK albIETUI0B https://m.edsoo.ru/a393baad
Y KETOHOB
53 CriocoOblI MONTy4eHHUs aTbICTHIOB U bubmmoreka [JOK
KETOHOB https://m.edsoo.ru/520d1¢c51
HOOCHOBHBIC TI BHBI
59 1(3:;)62)?{(:0132,16 KIiCJIIz)?IIJIeHOCO6eeHHOCTI/I bubmmorexa [IOK
’ https://m.edsoo.ru/fecOb113
CTPOCHHUSI KX MOJICKYJI
H3omMmepus 1 HOMEHKJIAT
60 Kagli?6oeli)OBHX K?/ICJGIOTH;Xy(bI@)fBquCKHe bubmorexa [IOK
M ’ https://m.eds00.ru/700cc87b
CBOMCTBA
XUMUYECKUE CBOWCTBA IIPEEIbHBIX bubmuoreka [IOK
61
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbHUHOMN
62 KHUCJIOTHI. MHor006pa3ﬂeyp bubmorexa [IOK
https://m.edsoo.ru/bb31be71
KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOMCTB:
HeMnpeIeIbHBIX U aPOMaTHIECKUX
63 KapOOHOBBIX, TMKAPOOHOBBIX, bu6muoreka [JOK
THJIPOKCUKAPOOHOBBIX KHCIIOT. https://m.edsoo.ru/83a08773
[IpencraBuTeny BhICIIAX
KapOOHOBBIX KHUCIOT
64 ITonsTHE O IPOU3BOIHBIX bubnuorexa LIOK
KapOOHOBBIX KUCJIOT https://m.edsoo.ru/0d162d9d
65 CriocoObl oTy4YeHus1 U TPUMEHEHNE bubmmoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/7c¢065¢9d
CnoxHble 3(h)UpBI: TOMOJIOTMYECKUI
66 psn 06Luasl(ﬁ)olzoMyna U30Mepus U bubmmorexa TIOK
’ ’ https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dOu3ndecKue 1 XUMUYECKHUE bu6mmoreka [IOK
CBOICTBa A(hUPOB https://m.edsoo.ru/ad6b94b2
Pewenne pacy€THbIX 3a1a4: 110
68 YPAaBHEHUIO XUMUYECKON pPEAKIINH,

Ha ONpeJeICHUE MOJICKYJISIPHOM



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2

(hopMyJIbl OPraHMYECKOro BEIECTBA

[TpakTuyeckas padora Ne 3.
Pemenue skcriepiMeHTaIBHBIX 33124

but6mmoreka [IOK

69 o Teme "KapOOHOBBIE KUCIIOTHI. https://m.eds00.1ru/4866711b
Crnosxnsie 3¢upnr"
XKupsl: ctpoenue, pusnueckue u bu6nuoreka [JOK
70 o
XUMHYECKHE CBOIMCTBA (THAPOIU3) https://m.edsoo.ru/al9¢5b98
OcoOeHHOCTH CBOMCTB KUPOB,
71 COZEpPKAIINX OCTATKU bubnuorexa [JOK
HENpPEIEIbHBIX JKUPHBIX KUCIIOT. https://m.edsoo.ru/b0331922
Kupsl B npupone
MpbL1a Kak COJIA BBICIIIAX
KapOOHOBBIX KHCJIOT, KX MOIOIIIEe
72 ILGEICTBI/IG. Ilonsarue E) - bubmmorexa LIOK
https://m.edso0.1u/3¢566565
CUHTETUYECKUX MOIOILIUX CPEICTBAX
(CMCO)
I'enetnyeckas CBS3b YIIIEBOJAOPOIOB
73 u Kchoponconepmagnx Pt Bubmiorexa [JOK
https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuérel no YPaBHCHHSM
XUMHUYECKHUX PeaKIHii
75 Cucremaru3zanus u 00001IeHIE bubnuotexa [JOK
3HAHUU TIO0 TeMe https://m.edsoo.ru/f8eaf2eb
OO01as XxapakTepucTUKa YIIIEBOI0B
76 " Kilaccnq)lixmamgs{ erICBg]JIOB : bubmmorexa TIOK
https://m.edsoo.ru/7a9693al
(MOHO-, M- ¥ TIOJIMCAaXapH/IbI)
77 Momnocaxapusl: GpuznyecKue bu6mmoreka [IOK
CBOMCTBA U HAXOX/IEHUE B IPUPOJIE https://m.edsoo.ru/b4bdda2d
78 [IpumeHeHue riaroKo3bl, €€ 3HAYEHNE bu6mmorexa [JOK
B JKU3HEACITEIHPHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
vcaxapupl: caxaposa, MajJbTo3a U
79 faKTO%lI.) Hﬂaxoxcnegue 1; MpUpoe U bubmmorexa TIOK
https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUCcaxapuioB
30 [Tonucaxapuapl: cTpoeHue bubnuorexa [JOK

MaKpOMOJIEKYJI, GU3UYECKUE U

https://m.edsoo.ru/72a04508
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XUMHNYCCKHUC CBOﬁCTBa, NPUMCHCHHC

[TonsaTne 06 NCKYCCTBEHHBIX

bu6mmorexa [JOK

81 BOJIOKHAX https://m.edso00.ru/6216e766
Pemenue pacueTHbIX 3a/1a4 Ha

22 oTpesieNieHUe JI0JIA BBIXO/1a bubmmoreka [JOK
MPOJYKTa peakluu OT TEOPETUUECKH https://m.edsoo.ru/7fde47ef
BO3MOYKHOTO

23 Cucremaru3zanus u 0000IICHIE bubmuoreka [JOK
3HaHUH 1O pa3zeny https://m.edsoo0.ru/08d4364c
Kontponbnas paboTa nmo teme

84 "KI/ICJII)opoI[coz[Iz:pmamHe Bubmzorexa LHOK

" https://m.edsoo.ru/42c¢6678e

OpPTaHHYECKUE COCTUHEHUS
AMUHBL: KTacCU(pUKAIHS, CTPOCHUE

25 MOJIeKYJI, 001mas Gpopmyna, bubmuorexa [JOK
M30MepHsi, HOMEHKIIATypa U https://m.edsoo.ru/efa7e6ca
(u3nueckue cBoiicTBa

36 XuMHYECKHEe CBONCTBA bu6mmoreka [JOK
anu(aTuIecKux aMHUHOB https://m.edsoo.ru/1bc5cf80
AHWIHMH: CTpOCHUE aHUIINHA

87 OCO6CHH0((:JTF1/)10;I/IMI€:I‘—IGCKI/IX C];OP'ICTB bubmmorexa TIOK

https://m.edsoo.ru/39cd21f1

aHWJIMHA

38 CriocoOslI MoNTy4eHus: U IPUMEHEHUE bu6nmoreka [JOK
anudaTuyecKux aMUHOB https://m.edsoo.ru/eal38763
AMUHOKHCIIOTBI: HOMEHKJIATypa 1

39 n3omMepus, ((U3NIeCKue CBOKWCTBA. bu6muoreka [IOK
OTtnenpHbIE MPEICTABUTENN O- https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XUMUYECKUE CBOMCTBA

90 AMHUHOKHCIIOT, X OMOJIOTHUECKOE bubmuoreka [JOK
3Ha4YeHHE aMHUHOKHUCIOT. CHHTE3 U https://m.edsoo.ru/77df705a
THJIPOJTU3 TIENTHJIOB

91 benku kak npUpoaHbIE TOJIUMEDHI; bubnuorexa [IOK
CTPYKTYpHbI O€JIKOB https://m.eds00.1u/429¢9899

92 XUMHUYECKUE CBOMCTBA OCIKOB bubmmorexa TIOK

https://m.edsoo.ru/6237306d
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AzoTcoaepikaiiue
TeTEPOIHKINICCKHE COCTMHCHUSI.

but6mmoreka [IOK

93 HyxJienHOBBIE KHCIOTHI: COCTaB, https://m.edsoo.ru/521d1431
CTPOCHHE 1 OMOJIOTHYECKAs POJIh
[TpakTrueckas padota Ne 4.

94 Perenne skcriepUMEHTANIBHBIX 3a1a4 Bbubmuoreka [JOK
o Teme "A30TcoepKaiue https://m.edsoo.ru/8e3c02d1
OpraHUYEeCKHUE COCTMHEHUS"

[IpakTuyeckas padora Ne 5.

95 Pemrenne skcnepuMeHTANIBHBIX 33724 bubnuoreka [JOK
o teme "PacnozHaBanue https://m.edsoo.ru/bde3fdf6
OpPTraHWYECKUX COCTMHCHUM"

Kontponbhas paboTa mo teme
96 "A3ofcoz[ep>1<£u1ne OpraHuYecKHe Eubmiorexa HOK
" https://m.edsoo.ru/ce561bc7
COCJTUHCHUS
OCHOBHBIC OHSTHS XUMHUH

97 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI bu6mmoreka [JOK
Y METOJIbl UX CHHTE3a — https://m.edsoo.ru/7aa63ebd
MTOJIMMEPH3AITUS U TTOJIMKOHICHCAIIHS

08 IInactmaccel. YTunuzanus u bu6mmoreka [IOK
nepepadoTKa IIacTUKA https://m.edso0.ru/82242e0f

99 DnacToMepbl: HaTypaJlbHbIN bubnmoreka [JOK
CHUHTETHYECKUE KayuyKu. Pe3nnHa https://m.edsoo.ru/246103ec
BosiokHa: HatypanbHbIE,

100 WCKYCCTBEHHbBIC, CHHTETUYECKHUE. bubmuoreka [JOK
[Tonumeps! ceruaibHOTO https://m.edsoo.ru/5963a601
Ha3HAYCHUS
[IpakTuyeckas padora Ne 6.

101 Pemenne skcnnepuMeHTANIBHBIX 33724 bubnuoreka [JOK
o TeMe "Pacnio3HaBaHue miactmace https://m.edsoo.ru/3aebd77a
Y BOJIOKOH"

O06001IeHre U CUCTEMATU3ALIHS
102 M3Y4YEHHOT0 MaTepuaa 1o TemMe bubnuorexa [JOK

"BricoKkOMOIEKYISIPHBIC
coenuHeHus"

https://m.edsoo.ru/6a22ble&
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OBIIEE KOJIMYECTBO YACOB I1O0

[TPOT'PAMME 102 3 6
11 KJIACC
No Koanectso yacos Jara DJIeKTPOHHBbIE HHPPOBHIE
/' Tema ypoka Beero Konrtpoasnbie | IlpakTuyeckue oOpa3oBaTesibHbIE
nn padoThbI padoThI BYHEHIT | ecypent
1 Atom. CocTaB aTOMHBIX S7Ep. 1 bubnnorexa [JOK
Xumnueckui snement. M3otornbl https://m.edsoo.ru/59¢c112¢e
) CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubnnoreka [JOK
aTOMOB, KBAaHTOBBIE YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIecKux 1 bubnuorexa [JOK
AJIEMEHTOB (s-, p-, d-, f-3IeMeHThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 31eKTpoHOB 1O 1 bubmuoreka [JOK
aATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5{750fe
S| arowon sneweriron » Gonoon | Butmiorera I1OK
i https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUHU
6 DJeKTPOHHBIE KOH(PUTYpauu 1 bub6nuorexa [IOK
MOHOB. DJIEKTPOOTPULIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aK0H U
, | Deommeomn e, 1 BuGaionsa LOK
U https://m.eds00.ru/16957¢01
MenpeneeBa, CBsI3b C COBPEMEHHOU
TEOpPHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHX AJIIEMEHTOB U
8 00pa3yeMbIX MU IPOCTHIX H 1 bubmmorexa [TOK
https://m.edsoo0.ru/f8468927
CJIO’KHBIX BEILECTB MO TPyMIaM U
neproIam
9 CucremaTu3aius 1 00001IeHNe 1 bubmmoreka [JOK
3HAHHUH 1O TeMe https://m.edsoo.ru/8fad2942
10 Bunn xXuMu4yeckou CBSI3H. 1 bu6mmoreka [IOK

Mexanu3mbl 00pa3oBaHUs

https://m.edsoo.ru/5a8072af
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KOBAJICHTHOU CBsA3U. Bogoponnas
CBsA3b. MEXMOJIEKYJIIPHBIE
B3aUMOJCUCTBUS

BaHeHTHOCTB " BAJICHTHBIC
BO3MOXHOCTH aTOMOB. CBS3b

bu6mmoreka [JOK

1 ANEKTPOHHON CTPYKTYPhI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX TEOMETPUUECKUM CTPOCHUEM
[IpencraBieHus 0 KOMIUIEKCHBIX
12 COpeILDI;/IHeHI/IﬂXZ COCTaB U bubmorexa [JOK
https://m.edsoo.ru/8c66bl2a
HOMEHKJIATypa
BemectBa MoOsIEKyIsIpHOTO U
13 HEMOJIEKYJIIPHOIO CTpOeHMs. THIIbI bubnuoreka [IOK
KPUCTAITINYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[ToHsiTHE O MUCHIEPCHBIX CUCTEMAX.
14 HpeILCTaBHéHHI/Ie OpKOJIJIOI/II[HBIX bubmmorexa LIOK
https://m.edsoo.ru/da2¢70e4
pacTBopax
VcTuHHBIEC pacTBOPHI: HACHIIIICHHBIE
15 u HeHaCLIH_IIe)HHBIG ppaCTBOpII/-IIi/IOCTB. bubmorexa LHOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
16 CriocoObI BEIpOKCHHS bubmuorexa [JOK
KOHIIEHTPAIIUU PaCTBOPOB https://m.edso0.ru/328e653a
Pemenwe 3a1a4 ¢ uCMonb30BaHUEM
17 TTOHATHH ""MaccoBas JOJIS bu6mmoreka [IOK
pacTBOpEHHOTO BelecTBa", https://m.edsoo.ru/785e0ab4
"MoJIipHasi KOHIIEHTparus'"
13 Knaccudukanus u HoMeHKIaTypa bubnnorexa [JOK
HEOPraHWYEeCKUX BEIIESCTB https://m.edsoo.ru/bf9e108d
19 Cucrematusanus 1 0000IeHIE bu6nmoreka [JOK
3HAHMUH 1O TeMe https://m.edsoo.ru/8d2c6a3a
KonrponsHas pabora o remam
Ctpoenue atoma. [lepuognueckuit Bubnorexa [IOK
20 3aKkoH ¥ [lepnoauyeckasn cucrema

XHMHYECKUX djieMeHToB /I, U.

Menneneena", "CTpoeHue BelecTBa.

https://m.edsoo.ru/70a60aa4
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Muoroobpa3ue BemiecTB"

Knaccugukarus XuMmiuueckux
peaKkuuii B HEOPraHMYECKOU U
OpPraHUYECKON XUMUU. 3aKOH

Bbu6nmuoreka [JOK

21 COXpaHEHHS MaCcChl BEIIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXPAaHEHUS U TIPEBPAIICHHUS
SHEPTUH NPU XUMHUYECKUX PEAKITUIX
TemoBbie 2P HEKTH XUMUYECKHX
22 peakuui. Te?)f\bilongqucxne bubmmorexa LHOK
https://m.edsoo.ru/d1db86da
YpaBHCHHS https://m.edsoo
Brrunciienust mo ypaBHEHHIM
23 XUMHUYECKHUX peal}cllll)nﬁ u bubmorexa [JOK
https://m.edsoo.ru/87b13954
TEPMOXUMHYECKHM YPABHCHHSIM
CKOpOCTh XHMHUYECKOH peakiuu, eé
24 3aBUCUMOCTD OT Pa3IMnyHbIX
dakropoB. Katanms u KaTaau3aTopsl
75 ["'oMoreHHbIC U TeTePOTCHHBIE
peaKIuu
IIpakTrueckas padora Ne 1 1o Teme
26 "gnnﬁﬂne pasniqﬂmx (akTopoB Ha bubmorexa LHOK
. " https://m.edsoo.ru/lfacaldl
CKOPOCTh XUMHUYECKON PEaKIUu
27 OO6partumbie 1 HEOOpaTUMBIE bubnuorexa [JOK
peakiuu. XUMHYECKOE pAaBHOBECUE https://m.eds00.1u/30952f9b
[TpakTuyeckas pabora Ne 2 o Teme
28 "BiusiHue pa3inyHbIX GaKTOpoB Ha bubnnorexa [IOK
MMOJIOYKCHUE XHUMHUYSCKOI0 https://m.edsoo.ru/3bf34e17
paBHOBecHs"
K WTHYECKas TN HaLysl.
29 %EIELL%I? u cna%cblae1 3JI1[eISTC;))(I)1JII/?fLI. bubmorexa [IOK
https://m.edsoo.ru/5f766bdf
Crernenp QUCCOIAIIN
Honnoe npowusseacHue Boapl. Cpena
30 BOJIHBIX pECTBOp(I)[B. BO,I[OSOI[HLI%I g Bubmiorexa LJOK
https://m.edso0o0.ru/3966ca89
nokaszarenb (pH) pacTtBopa
31 I'mpponus couneii. Peakiuu, Bbu6nuoreka [JOK

MIPOTEKAIOIINE B PACTBOPAX

https://m.edso0.ru/09d5a9bd



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd

3JICKTPOJIUTOB

[TpakTuyeckas padora Ne 3 o Teme

bubmuoreka [JOK

32 "XHMquCKHePeaKHHH B pactsopax https://m.edsoo.ru/2e3daeb0
AIICKTPOJUTOB
KHACJIUTEILHO-BOCCTAHOBUTEIILHBI
33 I())eaKCIIHH.eBaH((:{ef(I)I(I:ICHe oincninennen bubmiorexa LIOK
https://m.eds00.ru/56226060
BOCCTaHOBUTEIHU
34 MeTo/ 37IeKTPOHHOTO (3JIEKTOHHO- bu6nuoreka [JOK
MOHHOTO) OanaHca https://m.edsoo.ru/fb691387
35 DNEeKTPOJIN3 PACTBOPOB U PACIIIIABOB bubnuorexa [JOK
BELECTB https://m.eds00.ru/93fb97d2
36 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmiorexa LIOK
https://m.edsoo.ru/5a859d16
37 Pemenre 3amay pa3aMvHBIX THIIOB Bubmorexa OK
https://m.edsoo.ru/5afa265d
Cucremarusauus 1 0000I1IeHIE
38 3HAaHUH 110 TGII\I/IG "XHMI/IquIiKHe bubmmorexa [TOK
" https://m.edsoo.ru/c161eb85
peaknuu
39 Kontponbnas pabota mo teme bu6mmoreka [IOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAILIOB B
IIepnonnueckoi cucreme
40 XUMHUYECKHUX 31eMeHTOB /JI. . bubmuoreka [JOK
MemnzeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTPOCHHUS UX aTOMOB. DU3HYECKHE
CBOMCTBA HEMETAJJIOB
41 ﬁggﬁzggi?&iisy(f;:ﬂ 2316()[])3131( H(;OC(bopa bubmorexa LIOK
’ i https://m.edsoo.ru/ef92c¢91¢
1 yIJIepoJia)
42 Bopopona: nonyyenue, pusnueckue u bubnnorexa [JOK
XUMUYECKHE CBOMCTBA. [ Mapu bl https://m.edsoo.ru/0aa8f613
13 | crosobu monyrennn. Gt s BuGnorexa LIOK
. https://m.edsoo.ru/4e223795
XAMHYECKHE CBOMCTBA
44 ["aslorenoBotopoabl. Baxxkneimue bubnnoreka [JOK
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KHCJIOPOACOACPIKAIINEC COCIUHCHUA
raJJOrcHOB

https://m.edsoo.ru/6b3255e6

JlabopatopHble ¥ IPOMBIILIICHHBIE
CHIOCOOBI TOTYYESHHSI TATIOTCHOB.

Bbu6nmuoreka [JOK

45 [IpuMeHeHne rajoreHoB U UX https://m.edsoo.ru/6971aca4
COCTMHEHUN

16 | Plmeins e saa BuGaorexa LIOK

" P " A https://m.edsoo.ru/8b26fecd
o teme "['anoreHsl
Kucnopon: naboparopHsie u
g | oS rowy e 10K
OJTyHCHHA, QU3 . cecKue https://m.edsoo.ru/c8abc36a
XUMH4ueckne cBoiictsa. O30H.
[TpuMeHeHHne KUCIOPoJia U 030Ha
48 OKcHUIBI U IEPOKCUIIBI Brbmiorexa [JOK
a p A https://m.edsoo.ru/5¢8816a0
49 Pertennie 3aga4d pa3In4HbIX THUIIOB Bubmorera HOK
at p https://m.edsoo.ru/2b6d8b4b
50 | oot oo, oo 1 BuGorexa L1OK
y . https://m.edsoo.ru/46afael6
XUMHUYECKHE CBOMCTBA
bubmmorexa [IOK
31 Ceposonopoz, cybhune! https://m.edsoo.ru/7¢875999
2 | com Dentenent esoors coomat BuGuorexa 11OK
PEL. p https://m.edsoo.ru/8cfa2548
KHCIIOTBI
53 gfl?lﬁ?i?ﬁ?ﬁffhz;;ﬁ:ﬁHx 3a7a4 bubmmorexa LIOK
i pHv ,,Il https://m.edsoo.ru/0afb05¢4
o TeMe "Cepa u e€ coeIMHEHUs
A30T: HaXOXKJICHUE B IIPUPOJIC,

54 CHIOCOOBI TOTyUYeHUS, PU3NIECKUE U bubnuorexa [JOK
XHMHUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHIBI

55 Kucnoponcoaepxkamme coeIMHEHN bu6mmorexa [IOK

asora. OcOOEHHOCTH CBOWCTB

https://m.edsoo.ru/e2965afe



https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe

a30THOU KUCIOTEI

IIpumeHeHue a30T1a U ero

Bbu6nunoreka [JOK

>6 COCTMHECHMI. A30THBIC YAOOpEHUS https://m.edso0.ru/129£5059
docdop: HaXOXKIEHUE B IPUPOJIE,

57 CHOoCcOObI MOTyUYeHUs, PU3NIECKUE U bubnmnoreka [JOK
XUMHUYecKHe cBoiicTBa. @ocupl u https://m.edsoo.ru/9a6b43ec
dbochun

58 8§§$H0;Ic(£§§§>ila)$ne kucioTel. Conu bubmorexa [IOK

o ) https://m.edsoo.ru/c7a2d429
(hochopHON KMCIIOTHI
P g o Buborera LIOK
' https://m.edsoo.ru/a218070a
yaoOpeHus
[TpakTrueckas padota Ne 6.

60 Pemenne skciepuMeHTANIBHBIX 3a7a4 bubnnorexa [JOK
o Teme "A3ot u pochop u ux https://m.edsoo.ru/8175ac3f
coeuHeHUs"

Yraepoa: HaXOXKJIECHHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOTU(PUKAIINH; bu6mmorekxa [JOK
¢du3nvecKkre 1 XUMUYECKHE https://m.edsoo.ru/1eb19f%¢
CBOWCTBA, IPUMEHEHUE
Oxkcup yraepoaa(Il), okcn

62 yrnepi;[]a(l\rf)) lel“(OJ'I)I;HaSI KfICHOTa 51 bubmmorexa LHOK

. ’ https://m.edsoo.ru/dbaS8adf
e€ conmm

63 Pemienue 3a1ay pa3nuyHbIX TUIIOB bubmnorexa [JOK

https://m.eds00.ru/6029b609

§5 | crocotm nomymenun, dusrieec n BuGaorexa IOK

L 2 https://m.edsoo.ru/143558ab
XHUMHUYECKHE CBOMCTBA

65 Oxkcun kpemausa(IV), kpemaneBas bubnuoreka [JOK
KHCJI0Ta, CUIIMKATHI https://m.edsoo.ru/3170¢7bl
IIpuMeHeHne KpeMHUS U €T0 bu6numorexa [IOK

66 coenquHennii. CTeKkIo, ero https://m.edsoo.ru/393cdac0
MOJTy4eHHUE, BUIBI CTEKIIA https://m.edso0.1ru/5823cefb

67 Penienue 3aa4 pa3IMuHbIX TUIIOB bubmauoreka [IOK
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https://m.edsoo.ru/b624801

Cucremaruzanus u 00001IeHue

Bbu6nunoreka [JOK

63 3HaHuil mo teme "Hemerasmib" https://m.edsoo.ru/6e864db5
69 KonTponbhas pabota no teme bubnnorexa [JOK
"Hemetayuinr" https://m.eds00.ru/d0484c76
70 AHanu3 pe3yJabTaTOB KOHTPOJIbHON bub6nuorexa [IOK
paboThI, KOPPEKIIHS OMIHOOK https://m.edso0o0.ru/2b7¢9510
[Tonoxxenne MeTaioB B
[lepuonuueckoi cucreme
71 XUMHYECKHUX AJICMEHTOB. bu6mmoreka [IOK
Oco0eHHOCTH CTPOCHUS https://m.eds00.1u/9839c16¢
3JIEKTPOHHBIX 000JIOYEK AaTOMOB
METaJLIOB
OO6mume Gpuznueckre CBOMCTBA
72 MeTaioB. [IpumeHeHre MeTanioB B bubmorexa LHOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHHUKE
73 CnaBel metaioB. Koppo3sust bubnuoreka [JOK
METaJIOB https://m.eds00.1ru/42b872¢3
74 Pemenve 3amay pa3aMaHBIX THIIOB bubmorexa [IOK
https://m.edsoo.ru/e3de37bb6
DIIEKTPOXUMHUICCKHI PsI
75 HanpgceHnﬁ MeTaJ'IJ'IOI];. I([)6H1He bubmuorexa [JOK
https://m.edsoo.ru/94eb377a
CroCcOOBI MOTYUYCHHSI METAJIJIOB
OO0mmas XxapakTeprCcTHKa METAJIOB
[A-rpynne! [lepuognueckoit
HMCTEMbI XHMHYECKUX 3JICMEHTOB.
76 IC{aCTpeHﬁ u Kanﬂﬁezcnony?;::imee ’ bubmoreia HOK
’ https://m.edsoo.ru/e12¢26b3
bu3HYeCKre U XUMUICCKUE
CBOMCTBA, IPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COCAUHECHUN
OO01mas XxapakTepucTUKa METAJIOB
[TIA-rpynmns [Teproauueckoi Bubnorexa [IOK
77 CUCTEMBI XUMHUYECKUX 3JIEMEHTOB.

Maruuii ¥ KajablMii: TOJTy4YeHHE,
(bu3HYECKre U XUMUYCCKUE

https://m.edsoo.ru/7¢3e49c0
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CBOMCTBA, IPUMEHEHUE IIPOCTHIX
BELIECTB U UX COCIUHECHUN

JKEcTKOCTh BOABI U CLIOCOOEI €€

bu6mmorekxa [JOK

78 yCTpaHEHUs https://m.edsoo.ru/c74bfae9
AJTOMUHMI: TTOJYYEHU
79 (leI’:zI‘IeCKHe I/I(;(I/I}I]\/Izqe:IZI/Ie bubmorexa HOK
. https://m.edso00.ru/0e79b266
CBOMCTBA, IPUMEHEHHUE
AmM@oTepHbIe CBOWCTBA OKCUIA U
30 TUAPOKCH]IA ATFOMHAHHS, bubnnorexa [JOK
TUAPOKCOKOMILIEKCHI aTFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMCHCHHE
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
[TpakTuyeckas padora Ne 7.
32 Pemienue skcnepuMeHTaIbHBIX 3a71a4 bu6mmoreka [JOK
1o TeMe "MeTallbl TJIaBHbIX https://m.edsoo.ru/27a4af43
noarpymnm"
OO6mras XxapakTepruCTUKa METAIIOB
23 no6ouHbIX noarpymi (b-rpymim) bub6mmorexa [IOK
[Tepronuueckoit CUCTEMBI https://m.edsoo0.ru/610d7431
XUMHUYECKHX DJIEMEHTOB
du3nYeCcKre U XUMUYECKUE
84 CBOICTBA XpOMa M €ro COeTMHEHUIN bubmorexa [IOK
’ https://m.edso00.ru/9911bef3
WX IPUMCHCHHUE
Baxneiiniie coelMHEHUs Mapradia.
85 [lepmanranar KaJI'[II/ISI ero o bubmorexa LHOK
. https://m.eds00.ru/039d69¢8
OKHCIIMTEIIbHBbIC CBOMCTBA
dusnueckue U XUMUYECKHE
36 CBOWCTBA XKEJE3a U €r0 COCAUHECHHUI. bubnuorexa [JOK
[ToydyeHue u npuMeHEHHUE CILIIaBOB https://m.edsoo.ru/1b7f8741
Kelesa
duznyeckre 1 XUMHYECKHE
87 CBOMCTBa MEU U €€ COeIUHEHUI, UX Bubmiorexa LJOK
’ https://m.edsoo.ru/2bc01954
MIPUMEHEHHUE
38 du3nyeckue U XuMHUECKHUE Bbu6nuoreka [JOK

CBOMCTBA IIMHKA M €0 COCTUHEHHI,

https://m.edsoo.ru/b1f2beal
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UX IIPUMECHEHHUE.
I'MIpOKCOKOMILIEKCHI IUHKA

[TpaxkTrueckas padota Ne 8.
Pemtenue SKCIICPUMCHTAJIbHBIX 3aJ1a4

Bbu6nmuoreka [JOK

89 o TeMe "MeTaiTbl TOOOYHBIX https://m.edsoo.ru/abe352ea
noarpynn"
90 Pemienue 3aga4 pa3nuyHbIX TUTIOB bubmorexa LIOK
https://m.edsoo.ru/a8b83d83
O06o00meHre U CHCTEeMaTH3aIHS Bubmorexa LIOK
ol 513yquHor'(') Matepuaia fo Teme https://m.edsoo.ru/e91fe975
MerTasbl
9 KonTponbhas pabota no teme bubnnorexa [JOK
"MeTtamuibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJbTaTOB KOHTPOJIbHOMN bubmuoreka [JOK
paboOThI, KOPPEKIIHS OMHUOOK https://m.edsoo.ru/9ebff2fd
Posip xumun B oOecrieyeHun
94 YCTOMYMBOTO Pa3BUTHUSA bubnuoreka [JOK
yenoBeyecTBa. [IoHATHE O HAYYHBIX https://m.edsoo.ru/080fe1f0
METOJaX MCCIEAOBAHMS BEIIECTB
HaydHbIe IPUHITUITBI OpTaHU3AIHH
95 XUMHYECKOTO TPOU3BOCTBA. bubmuoreka [JOK
[TpombIIeHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MTOJTYYCHUS] BAKHEHUIITUX BEIICCTB
o | Kmamomes e B 10K
https://m.edsoo.ru/9f11bf51
MTOCJIC/ICTBHSI
97 XuMus U 3I0POBbE YETOBEKA. bu6nmoreka [JOK
JlexapcTBeHHbIE CpENCTBA https://m.edsoo.ru/a6552721
08 | obeonccnm mmencht Bumoraxa LIOK
https://m.edsoo.ru/1{7b5bd2
0€30IaCHOCTH
99 Kocmernueckue u napdromepHbie bu6numorexa [IOK
cpenctBa. beiToBast XuMus https://m.edsoo.ru/da42d5a9
100 XHMHS B CTPOUTEIBCTBE. bubmuoreka [JOK

Baxwuelimme cTpoUTeNIbHbIE U

https://m.edsoo.ru/61e69003
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KOHCTPYKIIMOHHBIC MAaTCpHUaAJIbI

XMMHS B CEJILCKOM XO3SIMCTBE.

101 Opranuyeckue 1 MUHEPaJIbHbIE 1 bubmiorexa LIOK
p p https://m.edsoo.ru/fd39587d
yaoOpeHus
102 Cucremaru3anus u 0000IICHIE 1 bubmuoreka [JOK

3HAHUU 110 TEME

https://m.edso0.ru/db979¢70

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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MMPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbLHOM ITPOI'PAMMBI
Ilepedensb (kogu(puKaToOp) NMpoBepsIeMbIX

TpeﬁoBaHnﬁ K ME€TAlIPpeAMETHBIM peE3yJibTaTaM 0CBOCHUSN OCHOBHOM

00pa3oBaTeILHON NPOrPaMMBbl CpelHero o01ero odopasoBaHus

Kon [IpoBepsieMbie TpeOOBaHUS K METAPEIMETHBIM Pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MTPOTrpaMMBbl CPETHETO 00IIIEer0 00pa3oBaHUs
TpeOoBaHUS
1 [To3HaBarenbHbIC yHUBEpCATIbHBIE YueOHbIe neiicTBuA (nanee - YY)
1.1 ba3zoBble noruueckue aecTBus

1.1.1 VYcraHaBiMBaTh  CYIIECTBEHHBIM IPU3HAK WJIM OCHOBAaHMsS Ul CPaBHEHHS,
KJ1accuUKauu U 0000IICHUS

1.1.2 BrIABISATE 3aKOHOMEPHOCTH U IPOTUBOPEUHNS B PACCMATPUBAEMBIX SIBICHUSAX

1.1.3 CaMocTosTenbHO (POPMYITUPOBATh U aKTYaTH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;
OMpeNesATh UEH IeATeIbHOCTH, 33J1aBaTh MapaMEeTPhl U KPUTEPUU UX TOCTUKEHUS

1.1.4 BHocuTbh KOPPEKTUBHI B J€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM,
OIICHUBATh PUCKHU MOCJIEICTBUI NEeITEIHHOCTH

1.1.5 Pa3BuBaTh KpeaTuBHOE MBILUICHHUE IPU PEIICHUH )KU3HEHHBIX TPOOIeM

1.2 bazoBrle ncciaenoBaTeIbCKUE NEHCTBUA

1.2.1 Bnagerr HaBblkaMu yueOHO-UCCIIEIOBATENLCKONM M TMPOEKTHOW JAESITENbHOCTH,
HaBBIKAMU pa3perieHust mpoodiemMm

1.2.2 OBnazeHue BUIaMH JACSITEIIBHOCTH T10 MOJTYYEHUIO HOBOTO 3HAHUS, €0 HHTEPIIPETAIlNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYECOHBIX CUTYAIUAX, B TOM YUCIE IPU
CO37JaHUU YUEOHBIX U COIIMAIBHBIX MPOEKTOB

1.2.3 @opMUPOBAHUE HAYYHOIO THUIIA MBIIUICHHS, BIAJCHHE HAy4YHOU TEPMHUHOJIOTHEM,
KITFOUEBBIMH MOHATHSIMH U METOJIaMHU

1.2.4 BhIsSBISTE MPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyalIM3UpPOBATh 3a/auy, BBIIBUTaTh
TUTIOTE3Y €€ PeIIeHUs, HAXOAUTh apTYMEHTHI JUIs JOKA3aTeIbCTBA CBOMX YTBEP KICHHM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS

1.2.5 AHanu3upoBaTh IOJIyYEHHBIE B XOJE pEIICHHs 3aJayd pe3yJbTaTbl, KPUTHUYECKU
OLIEHHBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUAX

1.2.6 YMeTh TEepeHOCHTh 3HAHWS B T[IO3HABATEIBHYID M MPAKTUYECKYHO 00JacTh
KU3ZHENIEATEIbHOCTH;
YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;
OCYIIECTBIISTH IIeJICHATIPABIICHHBIN MOWCK IMEPEHOCa CPEJCTB M CIIOCOOOB NEHCTBUS B
POeCCUOHABHYIO Cpey

1.2.7 CrocoGHOCTh W TOTOBHOCTh K CaMOCTOATEIHLHOMY TIOMCKY METOJIOB pEeLICHUS

IMPAKTUYCCKUX 3aia4, MPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHHA,
CTaBUTb U (bOpMy.]'IHpOBaTB COOCTBEHHEIE 3aJa4u B O6paSOBaTeHLHOﬁ JCATCIIBHOCTH U




JKU3HEHHBIX CUTYaIUsX;

CTaBUTH MPOOJIEMBI U 337a4H, J0NYyCKAIOIINE aJbTepHATUBHBIEC PEILICHUS;

BBIJIBUTaTh HOBBIC UJIEU, TIPEAJIaraTh OPUTHHAIbHBIC TOAXOAbI U PEIICHHUS;
pazpabarhiBaTh IUIaH pEIIEHUS MpoOJIeMbl C YYETOM aHaiu3a HUMEIOIINXCS
MaTepualbHbIX U HEMAaTEPUAIbHBIX PECYPCOB

1.3 Pabora ¢ undopmanueit

1.3.1 Bnaners HaBbIKaMH MoONydyeHHs HMHGOPMAIMM W3 HWCTOYHHUKOB pAa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYLIECTBIIATH MMOMCK, aHaJIW3, CUCTEMAaTHU3alUI0 U HHTEPIPETALHIO
MHPOPMALIUU PA3IMYHBIX BUJOB U (POPM IMPEICTABICHHS

1.3.2 Co3maBaTh TEKCTHI B pa3iMyHBIX (opMarax C y4eToM Ha3HaueHHs HH(OpMaruu H
LIEJIEBOM ay TUTOPUHU, BBIOMpAsk ONTUMaJIbHYIO ()OPMY IPEACTABICHUS U BU3YyaIU3aLluU

1.3.3 OrneHnBaTh JOCTOBEPHOCTD, JETUTUMHOCTh HH(POPMAIINH, €€ COOTBETCTBHE ITPABOBBIM
¥ MOPaJIbHO-3TUYECKUM HOpPMaM

1.34 Hcnonb3oBath cpenctBa MH(POPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH B
pelICHNM KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX U OpraHU3alMOHHBIX 3aJad ¢
coOmoieHneM  TpeOOBaHWUM JPrOHOMHKH, TEXHHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHns, NpaBOBBIX M 3TUYECKUX HOPM, HOPM HH(OPMAITMOHHON
Oe3onacHoOCTH

1.3.5 Bnagers HaBblkKaMu pacno3HaBaHUS W 3alIUThl MHQOpMAaUH, HUHPOPMAIMOHHOMN
0€30MacHOCTH JIMYHOCTH

2 KommynukaTusHble V'Y ]|

2.1 OOmmenue

2.1.1 Ocy1miecTBIITh KOMMYHHUKAIIMH BO BceX chepax sKU3HU;
BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOILEHHSI U B3aUMOJEHCTBUSA

2.1.2 Pa3BepHyTO M JIOTMYHO M3/1araTh CBOIO TOUKY 3PEHMs C MCIIOJIb30BAaHHEM SI3bIKOBBIX
CpEICTB

2.13 ApryMEHTUPOBAHHO BECTH JUAJIOT

3 Perynsatusubie YV /|

3.1 Camoopranuzanus

3.1.1 CaMOCTOATENBHO  OCYHIECTBIIATH  ITO3HABATEJIBHYIO  JCSTEIBHOCTb,  BBIABIATH
npoOaemMbl, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a7adyd B 00pa3oBaTEIbHOMN
NesITeIbHOCTH U )KU3HEHHBIX CUTYAIUX;
JaBaTh OLIEHKY HOBBIM CHTYallUsM

3.1.2 CaMOCTOATENBHO COCTaBJIATh IUIAH pPEIICHHs MPOOJEeMBI C YYETOM HMEIOIIHUXCS

peCypcoB, COOCTBECHHBIX BO3MOXKHOCTEH U MPEAMOYTCHHUIA;

JIeNlaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pellcHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHPOBAHUIO M MPOSBIACHHUIO MIUPOKOW JPYAMIHUH B PasHBIX
00acTIX 3HAHUN




3.2

CaMOKOHTpOJIb

3.2.1

HaBaTb OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTUBELI B ACATCIIBHOCTh, OLICHUBATH
COOTBETCTBHUEC PE3YJIbTATOB LCIIAM

3.2.2

Bnanerer HaBbIKaMU TMO3HABaTENBHOW pe(IEKCUM KaK OCO3HaHMS COBEPIIAEMBIX
JENCTBUN U MBICIIMTEIIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI peIeKCUH TSl OLICHKH CUTYaIlUH, BEIOOpa BEPHOTO PELIEHHUS;
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO
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OMOUMOHATBHBIN HHTEIUIEKT, IPEAIoIararomuil copMupoBaHHOCTH:
CaMOpETYJIMPOBaHMsl,  BKJIIOYAIOIIEITO  CaMOKOHTPOJb,  YMEHUE  IPUHUMATh
OTBETCTBEHHOCTb 332 CBO€  IIOBEJCHHME, CIIOCOOHOCTb  aJalTUPOBAaTBCS K
SMOLMOHAIBHBIM U3MEHEHUSAM U NMPOSABIATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBALIMM, BKIIOYAIOIIEH CTPEMJICHHE K JOCTH)KCHMIO LIEJIU U YCIEXY,
ONITUMHU3M, UHUIIUATUBHOCTb, YMEHUE AEUCTBOBATh, UCXOs U3 CBOMX BO3MOXKHOCTEN

10 KJTACC

Kox
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
00pa3oBaTeIbHOM MPOrPaMMBbI CpeHero 001ero oopasoBanusi

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

1.1

ChopmupoBaHHOCT,  TPEICTABICHHA O  XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJM XHMHU B TO3HAHWUU SBICHUHN
npupoasl, B (GOPMHPOBAHUM MBIIUICHUS W  KYJIBTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW MMl pPEeHIeHHS MPaKTHUYEeCKHX
3a7a4 M DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO H
IPUPOJIHOM cperie

1.2

Bnanenne — cuctemMoil  XMMHMYECKMX ~ 3HAHWH,  KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIATaIOINHUe HOHSTHUS (Monekyna, BaJICHTHOCTD,
ANIEKTPOOTPHLATEIBHOCTh, CTENEHb OKHCJICHUS, XHWMHUYECKas CBS3b, MOJb,
MOJISIpHAsi Macca, MOJIIPHBIM OO0BEM, YIIepOIHBIN CKeleT, (yHKIMOHAJTbHAs
Ipylma, paguKal, H30MepHs, H30MEpbl, TOMOJOTHYECKHH ps, TOMOJIOTH,
YIJIEBOJIOPOABI, KHUCIOPOJA- M A30TCOACpIKAIINE COCIUHEHUs, OHOJIOTHYECKH
aKTHBHBIC BeIIEeCTBAa (YIJIEBONBI, JKHPBI, OEJKH), MOHOMEp, IOJIHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCIMHEHUS); TEOPUU M 3aKOHBI
(Teopuss XMMHYECKOTO CTpPOCHHMs opraHmueckux BemecTB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHUH, (PaKTOIOTHMYECKHE CBEICHHUS O
CBOHCTBAaxX, COCTaBE, MOJYYCHUH W OE30IMacHOM HCIOJIb30BAaHUU Ba)KHEHUIINX
HEOPraHMYECKUX W OPraHMYeCKUX BEIIECTB B OBITY M NPAKTUYECKOH
JeATEIIbHOCTH YeIOBeKa

1.3

CdopMUpOBaHHOCTH YMEHHH BBISBISATH XapaKTEPHBbIC MPU3HAKK TOHSATHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIIOJIB30BaTh COOTBCTCTBYIOINNEC MMOHATHSA ITPHU
ONMCAHUU COCTaBa, CTPOCHUSI U MPEBPALLEHUI OPraHuYeCKUX COeTMHEHUN

1.4

c(OpMHUPOBAHHOCTh YMEHHMH HCIONb30BaTh XMMHYECKYI0 CHMBOJMKY JJIst
COCTaBJICHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIlEHHOM)
dbopMysl OpPraHMYeCKMX BEIIECTB W YPaBHEHUH XUMHUYECKHX peakluH,
M3rOTaBIMBATh MOJEJIN MOJIEKYJ OPraHMUYECKHUX BEIECTB JJIs WIUIFOCTPALUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS

1.5

CdopMUpOBaHHOCTH yMEHHUHN yCTaHABIMBATH MPUHAJICKHOCTh HM3yUYCHHBIX
OpPraHMYECKHUX BEUIECTB II0 UX COCTAaBY M CTPOEHUIO K OINpPENEIEHHOMY Kiaccy
(rpynmne) coeauHeHUN  (YIVIEBOAOPOIBI, KHUCIOPOJI M  a30TCOAEpKallue
COEJIMHEHUS, BBICOKOMOJICKYJISIPDHbIE COEIMHEHUs), JaBaTb WM Ha3BaHMs 10




cucreMaruueckoid Homenkiarype (IUPAC)

1.5

ChopmupoBaHHOCT, YMEHHUSI OINpEAENATh BHIbI XHUMHYECKOH CBS3U B
OpPraHUYECKUX COEAMHEHUSX (OJMHAPHBIE U KpaTHbIE)

1.6

ChopmupoBaHHOCT, YMEHHS NPUMEHATH: TOJIOKEHUS TEOPHUH CTPOEHUs
oprannueckux BemiectB A.M. ByTtiiepoBa Juist 00BsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAaHEHHUsI MACCHI BEIIECTB

Vrnesomopozabl. Kucnopozaconepxaiiue u a30TCOJACPIKAIINE OPraHUYECKHE
coeJIMHeHUs. BRICOKOMOJICKYJISIPHBIC COCIIMHEHUS

2.1

CdhopmupoBaHHOCT, YMEHMI MPHUBOIUTH TPUBHATIbHBIC HA3BAHUS OTAEIBHBIX
OpraHWYEeCKUX BEHIECTB (ITHIICH, WPOMWUIIEH, AaleTWICH, JTUJICHTIUKOJb,
rnuuepud, Qenon, Qopmanbaerun, amneTanbleru], MypaBbUHAS ~KHCIIOTA,
YKCyCHasl KHCJIOTa, OJIEMHOBas KHUCJIOTa, CTEapUHOBAas KHUCIOTA, IJIIOKO3a,
bpyKTO3a, KpaxMal, 1eJUII0JI03a, TIUIHH)

2.2

ChopMHpOBaHHOCT YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3UUYCCKUE
U XHUMHUYCCKUC CBOﬁCTBa THUITNYHBIX HpeHCTaBHTeﬂeﬁ pa?;JII/ILIHBIX KJIaCCOB
OpPraHMYECKHUX BEIIECTB (METaH, 3TaH, STHJICH, MPOIUJICH, alleTHIICH, OyTaIucH-
1,3, metunOyranueH-1,3, 6€H30J, METaHOJ, ATAHOJ, ITHICHTIIUKOJb, TIUIEPHH,
(deHon, aneraabAeru, MypaBbHHAs M YKCYCHasl KHCIIOTHI, TJIIOKO3a, Kpaxmal,
LIEJUTI0JI03a, AMMHOYKCYCHAsI KUCJIOTa)

23

ChopMUpPOBaHHOCTh YMEHHUS WILTIOCTPUPOBATh T'C€HETUYECKYIO CBSI3b MEXIY
TUIMYHBIMU IIPEACTABUTEIAMHU PA3JIMYHBIX KJIACCOB OPraHUYECKUX BELIECTB
YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKHX PEAKLUN C HCIOJIb30BAHUEM

CTPYKTYPHBIX (hopmyt

24

ChopMUpOBaHHOCTh YMEHHSI XapaKTEPH30BaTh WCTOYHHKH YTIIEBOJIOPOIHOTO
ChIpbsi (HE(Th, NPUPOAHBIM Ta3, yroip), CHOCOOBI HUX NEPepabOTKU U
PaKTUYECKOe MMPUMEHEHHUE MTPOAYKTOB MepepadboTKH

XUMHS U KU3Hb. PacyéThl

3.1

CdhopmupoBaHHOCTH YMEHUH BIIAJICTh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOIAX
HAay4YHOr'O0 IIO3HAHMS, MCMOJB3YEMbIX B XHMHUHM IPU HU3YYEHUU BEUIECTB U
XUMHYCCKHUX SIBIICHHI (mabmroneHue, U3MEpEHNUE, 3KCIIEPUMEHT,
MOJIETTUPOBAHUE), UCIIOJIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS JUIsl IPUHATHUS
pelieHui B KOHKPETHBIX KU3HEHHBIX CUTYALIUSX, CBSI3aHHBIX C BEIIECTBAMU U MX
MIPUMEHEHUEM

3.2

ChopMHUPOBAHHOCTh YMEHHUH COOJIOAATh MpPaBWIa MOJH30BAHUS XHUMHUUYECKON
nocyziod u 1ab0opaTopHBIM 00OPYIAOBAaHHEM, a TAKXKe IMpaBHIIa OOpAIIECHUS C
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMHU IO BBHITIOJHEHHIO JTAOOPATOPHBIX
XUMHNYCCKUX OIIBITOB

3.3

ChopmupoBaHHOCT, yMEHHM IUIAHUPOBATH W BBHINOTHATH XUMHYECKUN
OKCHEPUMEHT (NpeBpallleHHsT OPraHMYECKUX BEMIECTB MPH HAarpeBaHUW,
MOJIYYCHHUC OTHUJICHA W HU3YYCHUC CTOo CBOﬁCTB, KauUCCTBCHHLIC PCAKINHN
OpPraHWYECKHX BEIIECTB, JCHATypalusi OCITKOB NpU HArpeBaHWU, I[BETHHIC
peakiuu OEJKOB) B COOTBETCTBHU C INpaBHJIAMH TEXHHKH OE30MaCHOCTH INPH
oOpaleHun C BEIIeCTBAaMU M JTAOOPATOPHBIM O0OPYIOBAaHUEM; IMPEACTABIATH
pe3yabTaThl XHMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX pEaKIii U (OpMyIupoBaTh BBIBOABI HAa OCHOBE JTHX
pE3YyABTATOB

3.4

ChopMUpOBaHHOCTb YMEHHH TMPOBOJAUTH BBIYMCICHUS 10 XHUMHUYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA WM MPOAYKTa
peakIMu IO M3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO M3 HCXOJHBIX
BELIECTB WJIU MPOAYKTOB PEAKIIMN)

3.5

ChopMmupoBaHHOCT, YMEHHU KPUTHYCCKH aHAIM3UPOBATH  XHMHYECKYIO




UHPOPMALIMIO, TOJIY4YaeMyl0 M3 pPAa3HBIX HCTOYHHMKOB (CPEICTBa MAacCCOBOM
uHdopmanuu, cetb MHTEpHET M IpyTHE)

3.6

CdopmMupoBaHHOCTH YMEHUH coOJII01aTh npaBuja 9KOJIOTHYECKHU
1eJIecO00pa3HOro IMOBENEHUs] B OBITY W TPYAOBOM JEATEIBHOCTH B LENAX
COXpaHEHHUs CBOETO 3/I0POBbSl U OKPYKAIOIICH MPUPOIHON Cpeabl, OCO3HABATh
OITIAaCHOCTBb BOSIIefICTBPI}I Ha XKUBBIC OpFaHI/I3MI>I OHpe,Z[GJIéHHLIX OpFaHI/I‘-IeCKI/IX
BEIIECTB, TMOHWMAas cMmbicn Tokazatens [IJIK (mpemensHO AomycTUMOM
KOHIIGHTPALlMH), TOSACHATH Ha IpuUMepax CcHocoObl  yMEHBUICHUS U
MIPEIOTBPAIIEHHUS UX BPEIHOTO BO3JICHCTBHUS HA OPTraHU3M UYEJIOBEKa

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJILHON MPOrPaMMBbI CpelHero o01ero odpasoBanus

1

TeopeTnyecknue OCHOBBI XUMUHU

1.1

Brnanenue CHCTEMOM XUMMYECKUX 3HAHUH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAlOIINE TIOHATHSA (XUMHUYECKHH JJIEMEHT, aToM, OJJICKTpOHHAs
obosiouka aroma, s-, p-, d-dJCKTPOHHBIC OpPOWTAIM AaTOMOB, WOH, MOJICKYIA,
BAJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJIIpPHAsl Macca, MOJIAPHBI OOBEM, KpHUCTAIIIMUECKass PElIETKA, THIIbI
XUMUYECKUX  peaKkiui (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIC, 9K30- n
SH/IOTCPMHUYUCCKUE, PEaKIMd HWOHHOTO OOMEHa), pPAaCTBOp, DIICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JTHCCOLMAIIHS, OKHCIIATEND,
BOCCTAaHOBUTENb, CKOPOCTh XHMHYECKON pPEaKIMH, XUMHUYECKOE DPABHOBECHUE);
TEOPUU W 3aKOHBI (TEOPHs SJEKTPOJUTHUECKON auccormaiuy, [lepuoanueckuii
3akoH JI.MI. MenneneeBa, 3aKOH COXpaHEHHMs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHH, (DAKTOJIOTUYECKHE CBEACHHS O CBOWCTBAX, COCTARBE,
MOJTYYCHHUU ¥ O€30MaCHOM HMCIIOJIb30BAaHUH BAKHEUIITX HEOPTAaHMYECKUX BEIIECTB
B OBITY M TPAKTHYECKON ACSITEILHOCTH YEIIOBEKA

1.2

CdopmMHupoBaHHOCTh YMEHHI BBISBIISATH XapaKTEpHbIE MPU3HAKH U B3aMOCBS3b
M3YUYEHHBIX MOHSITUH, MPUMEHATh COOTBETCTBYIOLIME MOHSTHS TMPU OMHCAHUH
CTPOEHHS U CBOMCTB HEOPraHMYECKHX BEIIECTB U MX NPEBPAILlEHUH; BBISBIATH
B3aUMOCBSI3b XUMUYECKUX 3HAHUU C MOHATUSMU M TPEACTABICHUSIMHU JPYTUX
€CTEeCTBEHHOHAYUYHBIX IPEIMETOB

1.3

Bnagenue OCHOBHBIMU METOJIAMHU HAYYHOI'O MO3HAHUS BEHIECTB M XMMUYECKUX
sIBJICHUH (HAaOJII0/ICHHUE, U3MEPEHHE, IKCIICPUMEHT, MOJICIIMPOBAHHUE)

1.4

ChopMupoBaHHOCTb YMEHHH ONpENesTh BAJIEHTHOCTh M CTENEHb OKHCICHHS
XUMUYECKHX JIEMEHTOB B COEAVMHEHUAX PA3JINYHOTO COCTaBa, BUJI XUMUYECKON
CBsI3U (KOBaJEHTHAs!, MOHHAS, METAJIMYECKAs!, BOJAOPOIHAS) B COSTUHEHUSAX, THII
KPUCTAJUIMYECKON PEeETKH KOHKPETHOI'O BeIIecTBa (aTOMHAas, MOJIEKYJIsSIpHas,
MOHHAsl, METAJJINYECKasl)

1.5

CdopmupoBaHHOCTH YMEHUI OMPEENATh XapaKkTep cpebl B BOJAHBIX pacTBOpPax
HEOPraHUYECKUX COCTMHEHUM

1.6

ChopMupoBaHHOCTE YMEHUS KIACCUPUIIUPOBATH XUMHYECKHE PEAKIUUA I10
pa3IM4YHBIM TpU3HAKaM (YHCITy U COCTaBY PEarupyrolluX BEIIECTB, TEIUIOBOMY
a¢dekTy peakiuu, U3MEHEHUIO CTENIEHEH OKHUCICHUS 3JIEMEHTOB, 0OPaTUMOCTH
pEaKIm, y4acTHIO KaTaJln3aTopa)

1.7

CdopmMrpoBaHHOCTH YMEHUH COCTABIIATH YPaBHEHUS PEaKUil pa3IMuHbIX TUIIOB,
MOJTHBIC W COKpAIIEHHBIC ypPaBHEHHUS DPEAKIM HOHHOTO OOMEHA, yYWTHIBAs
YCIJIOBHSI, IPY KOTOPBIX 3TH PEAKIIMHU UAYT A0 KOHLA

1.8

ChopMHpOBaHHOCTh  YMEHHH  MPOBOJAUTH  pPEaKIMH, IOATBEPIKIAIOLINE




KaueCTBEHHBLIM COCTaB Pa3JIMYHBIX HCOPraHMYCCKUX BCUICCTB, PACIIO3HABATH
OIIBITHBIM HYTéM HOHBI, IIPUCYTCTBYIOINHEC B BOAHBIX PACTBOPAX HCOPraHNICCKUX
BCIICCTB

1.9

ChopMupOBaHHOCTH ~ YMEHHUW  pacCKphIBaTh  CYIIHOCTh  OKHUCIHUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKITUH MTOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO OaaHca
3TUX pEaKIui

1.10

ChopMupoBaHHOCTb YMEHUH OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peakLuu OT pa3IUyHbIX (aKTOPOB

ChopMHUpPOBAaHHOCTh YMEHUN OOBSCHATH XapaKTep CMEHICHUS XWMHUYECKOTO
paBHOBECHsI B 3aBUCUMOCTH OT BHelTHero Bo3aelictBus (mpunuui Jle [larenne)

O6ma51 N HCOPraHHU4YCCKad XUMUS

CdopMHUpOBaHHOCTH YMEHUI pacKpbiBaTh cMbIc [lepuonnueckoro 3akona J1.1.
MeHneneeBa U IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO
U IPOTHOCTHYECKYIO (DYHKIIUU

2.2

CdopmMupoBaHHOCTh YMEHUHN XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHUX 3eMeHTOB 1—4 nepuoaos lleproandyeckoit cucTeMbl XUMHUYECKUX
anementoB J[.MI. MeHneneeBa, UCHONB3ys TOHITHS «S-, p-, d-DIEKTPOHHBIE
OpOUTANINY, «IHEPTETUYECKUE YPOBHIY, OOBIICHITH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB U UX COCIMHEHHU IO MEpUOJaM M TpyIIam
Ilepuoauueckoi cuctembl xuMmuieckux snemeHToB JI.M. Menaeneena
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ChopMupoBaHHOCTh YMEHUH XapaKTepu30BaTh (ONMCHIBATh) OOINE XMMUYECKHE
CBOICTBAa HEOPraHMYECKHX BEILIECTB pA3JIMYHBIX KJIAcCOB, MOJITBEPKIATh
CYILLIECTBOBaHME T€HETUYECKONW CBSI3M MEKIY HEOPTaHWYECKUMH BELIECTBAMH C
MOMOIIbIO YPaBHEHUI COOTBETCTBYIOIIUX XUMHUECKHUX PEeaKIHii
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CdopMHUpOBaHHOCTh YMEHUH YCTAaHABIMBATH MPUHAIIC)KHOCTh HEOPTAHUIECKUX
BEIIECTB MO WX COCTaBy K OMNpeAenéHHOMY Kiaccy (TpyImie) coeluHEHUM
(TIpocThie BemiecTBa — METAJUIbl U HEMETAJUIbl, OKCHBI, OCHOBAHHS, KUCJIOTHI,
amM(bOTepHbIe THAPOKCHUIBI, COJIN)

2.5

ChopMupoBaHHOCTb yMEHHUH MCIIOJIB30BaTh XUMHMUYECKYIO CHUMBOJUKY JUIs
coctaBieHuss (OpPMYyJ BEMIECTB W ypaBHEHWHA XUMHUYECKUX PEaKIHH,
cucrematnueckytro HomeHkiatypy (IUPAC) u TpuBHanbHble Ha3BaHUSA
OTJIEIbHBIX HEOPraHMYECKUX BellecTB (YyrapHblil ras, yrieKUCIbli ras, aMMHax,
raméHas U3BeCThb, HeraléHas U3BeCTh, IUThEBAsl COJ1A, MUPUT U JIPyTUe)

2.6

CdopmupoBaHHOCTH YMEHUIN XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBA HEOPraHMYECKUX BEHIECTB PA3JIMYHBIX KJIACCOB, IOJATBEPKAAThH
CYyILIECTBOBAaHUE IN€HETUYECKOM CBSI3U MEXAY HEOPraHMYECKUMU BEIIECTBAMU C
MOMOIIbIO YPABHEHHI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINI

2.7

ChopMupoBaHHOCTH YMEHHMH IUIAHUPOBATh M BBINOJHATH XMUMHUYECKHMA
AKCHEPUMEHT (Pa3IoKeHUE MEPOKCHIAa BOAOPOIa B IPUCYTCTBUH KaTaln3aTopa,
OTIpeNIeIeHuEe CpeAbl PacTBOPOB BELIECTB C IOMOINBIO YHHBEPCAIBLHOTO
WHJINKATOpa, BIMSHUE PAa3IMYHBIX PAKTOPOB Ha CKOPOCTh XUMUYECKOH PEaKIHH,
peaxI MOHHOTO OOMEHa, KaueCTBEHHbIE peaklMu Ha cynbdar-, kapOoHaT- U
XJIOpU/I-aHUOHBI, HA KATHOH aMMOHHUSI, PEIICHUE YKCIICPUMEHTAIBHBIX 3a/1a4 110
temaMm «Metamel» U «HemeTamib») B COOTBETCTBUU C IMPAaBUIAMH TEXHHUKH
0e301acHOCTH ITPH 0OpAIIEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000Dy I0BaHUEM;
OpPEACTaBIATh PE3YJIbTaThl XWMHUYECKOTO JKCIEpUMEHTa B (QopMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIMX PEaKIUi M (OPMYIHPOBATH BHIBOJBI HA OCHOBE
9THX PEe3yJIbTATOB

2.8

CdopmupoBaHHOCTE YMEHHH COONIOATh TMpPaBHJa TMOJIB30BAHUS XHUMHUYECKON
MOCYyJIOM W Ja0OpaTOPHBIM OOOpPYJOBaHWEM, a TaK)Ke MpaBUia OOpaIICHHUS C
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIIUSIMH IO BBITIOJHEHUIO JTA0OPATOPHBIX




XUMHNYCCKHUX OIIBITOB

2.9

ChopMupoOBaHHOCTH YMEHHMH  XapaKTepU30BaTh XMMHUYECKHE MPOIECCHI,
JeXale B OCHOBE MTPOMBIIUICHHOTO MOJYYEeHHUs] CEpHON KHCIIOTHI, aMMHaKa, a
TaKkke C(OPMHUPOBAHHOCTh MPEACTABICHUN 00 OOIMIMX HAyYHBIX MPUHIUMNAX H
9KOJIOTMYECKUX MpoliIeMax XUMUIECKOTO POU3BOICTBA

XUMHS U KU3Hb. PacyéTel

3.1

ChopMHUpPOBAaHHOCTh  MPEACTAaBICHUH O  XHMHUYECKOW  COCTaBIIAIOMIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJM XUMHUU B T[IO3HAHUMU SBJICHHUU
npupoasl, B (OPMHUPOBAHWHM MBINUICHUS U  KYJbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui PElICHUS MPAKTUYECKUX
3a/1ad U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
TIPUPOJIHOU CpeJie

3.2

ChopMupoBaHHOCTb YMEHHUH KPUTHYECKH AaHAIU3UPOBATh XMUMHUYECKYIO
UHPOPMALIMIO, TOJY4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICcTBAa MacCOBOM
KOMMYHUKAIHU, ceThb VIHTEepHET u pyrue)

33

CdopmupoBaHHOCTE ~ YMEHHH  coOmojaTe  TpaBWiIa  AKOJOTWYECKU
11eJ1€cO000pa3HOro0 TOBEIEHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHsI CBOETO 3/I0POBbS M OKPY KAIOLIEH NPUPOTHOM CpeIbl
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Oco3HaBaTh OMACHOCTH BO3JACHCTBUS HA JKMBBIE OPraHW3Mbl OIPEACIIEHHBIX
BEIeCTB, MOHMMAasi cMbIci mokaszarens [1/IK, moscHsATh Ha mpuMepax crocoOb
YMEHBIIEHUS W MPENOTBPALIECHUS HUX BPEJHOTO BO3JACUCTBUS Ha OpPraHMW3M
YyeJIoBeKa

3.5

ChopMupoBaHHOCTH YMEHHMH TPOBOAWUTH BBIUMCIEHUS C HCIOJIB30BAaHHUEM
MOHSITUS «MaccoBas J0Js BEIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUI ra3oB
pU XMMUYECKHUX PEaKLUsIX, MacChl BEIECTBAa UM 00bEMaA ra30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJTHOTO U3 YYACTBYIOIIHUX B PEAKIIUHU
BEIIIECTB, TEIUIOBOro 3¢ (eKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChI
BELIECTB, IPEBPALLEHUS U COXPAaHEHHsI SHEPTUU

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAaHUSA

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHUH

1.1

[Ipenmer opraHnyeckol XUMUU: €€ BO3ZHUKHOBEHHUE, PA3BUTHUE U 3HAYCHHUE B MOJIYYEHUH
HOBBIX BEIIECTB M MaTepuajoB. Teopus CTPOCHHS OPraHUYECKHX COoenuHeHuu A.M.
byTtnepoBa, €€ OCHOBHBIE TTOJIOKECHUS

1.2

CrpykrypHble (OpPMYIBI OpPraHUYECKHX BeHIecTB. [ 'oMonorus, m3omepus. XUMHYECKas
CBA3b B OPTaHUYECKHX COEIIMHEHMSIX — OJMHAPHBIE W KpaTHbIe cBs3u. [IpencraBineHue o
KJTaCCU(UKALIUU OPTAHUYECKUX BEIIECTB

1.3

HomeHnkiiatypa oprannueckux COeMHEHHH (CucTeMaTnyeckas) U TpUBUAJIbHbIE Ha3BaHUS
BOKHEHIIMX MPEACTABUTENICH KJIACCOB OPraHUYECKUX BEIIECTB

Yri1eBo10pOabI

2.1

AnKaHBI: COCTaB U CTPOEHHME, T'OMOJIOTMYECKUH psia. Meran u 3TaH — mpocTeiiine
NPEJCTaBUTENIN alIKaHOB: (pU3MUYECKHEe W XMMHUYECKUE CBOMCTBA (peakuuH 3aMelIeHUs U
TOpPEHMs), HAX0KJIEHUE B IPUPOJIE, MOTYUEHUE U IPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN psAll. DTWIEH U MPOINUJIEH — MpOCTENIIne
NPEJCTaBUTENIN AJIKEHOB: (PU3MUECKUE U XMMUYECKHE CBOWCTBA (peaklMu T'MIPUPOBaHUS,
raJIOT€HUPOBAHUS, THIpaTallMM, OKUCICHHSI M IOJTMMEPU3ALMN ), TOJyUYEeHUE U TPUMEHEHNE
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Anxanuensl: Oytamuen-1,3 u merunOyraguen-1,3: crpoeHue, BaKHEHIINE XUMHUYECKHUE
CBOMCTBA (peakuus noauMepusanun). [losyyeHre CHHTETHYECKOro KayuyKa U pe3UHbI
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AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHHA psiA. ANCTWIEH —




MPOCTEHIINN TPEACTABUTENh AJIKHHOB: COCTaB, CTPOCHHE, (PU3UYECKHE M XUMUYECKUE
CBOMCTBA (peaklyy TUAPUPOBAHUS, TATOTCHUPOBAHUS, THUIPATALIUN, TOPEHUS ), TTOTyUYCHHE
U IPUMEHEHUE

2.5

Apenbl. benson: cocta, cTpoeHue, (pu3MuecKMe M XHUMHYECKHE CBOICTBa (peakuuu
raJIor€HUPOBAHUS U HUTPOBAHUS ), OJyUyeHUE U nMpuMeHeHue. Toayour: cocTaB, CTpOEHUE,
¢buznyecKkue W XUMHUYECKHE CBOICTBa (peakliuu TaJOTeHHPOBAHUS W HUTPOBAHUSA),
MOJlyueHWe U TNpuMeHeHue. TOKCHYHOCTh apeHoB. ['eHeTHyeckass CBS3b MEXAY
YIJIEBOJOPOAaMU, MPUHAITICKAIIMME K PA3JIMYHBIM KJIacCaM

2.6

[TpupoaHble UCTOYHUKH YTIIEBOAOPONOB. IIpupoaHblil ra3 u nmomyTHble He(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepabOTku He(THU: NEpPEeroHkKa, KPEeKHHT
(TepMuyeckui, KaTanuTHueckuil), nuponu3. IIpoaykTel mnepepa®oTku He(pTH, UX
IPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yroab M HOpPOAYKTHI €ro
nepepaboTKu

Kncnoponconepmamne OpraHN4YCCKHUEC COCAMHCHUA

3.1

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W O3TAHON: CTPOCHHE, (PU3UYECKHEe U
XUMUYECKHE CBOMCTBA (peakuud C AaKTUBHBIMH METa/lIaMH, TajJOTr€HOBOIOPOIAMH,
ropeHue), NpuMeHeHne. BomopoaHbie CBS3UM MEXAYy MOJEKylaMu CIupToB. JledicTBue
METaHOJIa U 3TAHOJIa HAa OPraHWU3M ueJoBeKa. MHOT0aTOMHBIE CIIUPTHI. DTHICHIIUKOIb U
TIIMLIEPUH: CTpOCHHE, (PU3NYECKHEe W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO
HIEJIOYHBIMU METaJUIaMH, KaueCTBEHHAs! peakiiusi Ha MHOTOATOMHBIE CrUpThI). [lelicTBre
Ha OpraHu3M uesnoBeka. [I[puMeHeHne riuiepuHa U 3TUIEHTJIMKOIIS

3.2

deHOoI: CTpOeHHE MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOUCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue dhenoa

3.3

Anpaerunpl ¥ KeToHbL. DopmanpAeruy, aneTalbIeTH: CTPOCHHE, (QUINYECKUE U
XUMHUYECKHE CBOWMCTBA (peaKlUu OKUCICHHS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEaKIIUN),
MOJIyYeHUE U NPUMEHEHUE

3.4

OnHOOCHOBHBIE TpeeIbHbIE KapOOHOBbIE KUCIOTH. MypaBbUHAs U YKCYCHasl KHCIJIOTBIL:
CTpoeHue, (pu3nYecKre U XUMHUYECKHe CBOMCTBa (CBOMCTBa, 00IIue s Kjiacca KUCIOT,
peakius dTepuuKaum), NoaydeHne u npuMeHenne. CTeapuHoBasi U OJICMHOBAsT KUCIIOTHI
KaK MMPEACTAaBUTECIN BBICIINX Kap6OHOBLIX KHCIIOT. MBIna Kak COJIM BBICIITHX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JEICTBHE

3.5

CrnoxHble 3QUpbl Kak MPOU3BOJHbIE KApOOHOBBIX KUCIOT. 'MAPOIU3 CIOXKHBIX A(PHPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xupoB. buosnorudeckas pojib KUPOB

3.6

YriieBoapl: cocTaB, Kiaccu(uKaIys yriieBoaoB (MOHO-, M- U MOHcaxapunl). [ moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (U3HUECKUe U
XUMUYECKUEe CBOMCTBA (B3aumoeicTBue ¢ ruapokcuaoM meau(1l), okucnenne ammuadyHbiM
pactBopoM okcuaa cepedpa(l), BoccTaHOBICHHE, OPOKCHHE TIFOKO3bI), HAXOXKJICHHE B
puposie, IMNpUMEHEeHHe, Ouosiornyeckas poiib. PortocuHTe3d. PpykTo3a Kak H30MEp
rIIoKo3bl. Kpaxman M nesirono3a Kak NpUpojHble mojauMepbl. CTpoeHue Kpaxmana |
1esutoI03bl. DPU3NUEeCKUe U XMMHUYECKHE CBOMCTBA Kpaxmasna (THAPOJIN3, KauyeCTBEHHAs
peaxius ¢ HoJ0M)

A30Tcoz[ep>1<amne OPraHu4€CKUeC COCAMHCHUA

4.1

AMMHOKHCIIOTHI Kak aM(OTEpHBIE OpraHU4YeCKre coeTMHEHU. DU3NUECKUEe U XUMUYECKHE
CBOMCTBAa aMUHOKHCIIOT (Ha MpUMepe TIulrHa). buonornueckoe 3Ha4eHUE aMUHOKHUCIIOT.
Ilenrtnabl

4.2

benkn kak MMPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIWHCHMA. HepBI/I'-IHafl, BTOpHUYHAaA U
TPETUYHAA CTPYKTypa OcnkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: TUApPOJIN3, ACHATypaunus,
KauCCTBCHHBIC PCAKIIMU Ha Oenku

BBICOKOMOJIEKYIISIPHBIE COETMHEHMS

5.1

OCHOBHBIC IIOHSTUS XUMHH BBICOKOMOJICKYJIAPHBIX COGIII/IHGHI/If/'IZ MOHOMCD, IOJIUMCED,
CTPYKTYPHOC 3BCHO, CTCIICHDb NOJIMMCPHU3AlMU, CPCAHAA MOJICKYJISIpDHAsA Macca. OCHOBHBIE




[y

METO/bI CHHTC3a BBICOKOMOJICKYJIAPHBIX COGHI/IHGHI/Iﬁ - MMoJIMMEpU3alvd u
INOJMKOHICHCAIIHUA
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OKCIIEpUMEHTAIIBHBIE METOJBI M3Y4YECHMs BEILECTB M MX NPEBPAILCHUN: O3HAKOMIICHUE C
o0pa3laMu NPUPOAHBIX M UCKYCCTBEHHBIX BOJIOKOH, IUTacTMacc, Kayuykos. Ilomyuenue
CUHTETHYECKOTO KaydyKa ¥ PE3HHBI

1 KIIACC

Kon

IIpoBepsieMblii 3JI€MEHT COAEPKAHUS

1

TeOpeTI/I‘-IeCKI/Ie OCHOBBI XMMHUH

1.1

XUMUYEeCKUH dneMeHT. AToM. Slapo aroma, H30TONBL. DIEKTPOHHAs OOOJIOUKA.
DHEpPreTUYEeCKUe YypOBHM, TMOAYPOBHU. ATOMHBIE OpOWTanu, S§-, p-, d-DJIEMEHTHI.
OcoOeHHOCTH pacripe/ie]IeHHs AIEKTPOHOB MO OpOUTANISIM B aToMax 3JIEMEHTOB IMEPBBIX
9eTBIPEX MEPUOI0B. DICKTPOHHASI KOHPUTYPALIHS AaTOMOB

1.2

Ilepuonnueckuit 3axkoH u llepuogmyeckas cucrema XUMHYECKUX 3ieMeHTOB J[.M.
Menpeneesa. CBa3p NEpUOAMUYECKOTO 3aKoHa U llepnonnueckoil cMCTEMbl XMMUYECKUX
anemeHnToB JI.M1. MeHaeneeBa c COBpeMEHHON TEOpUEN CTPOEHNUSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHMs CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMHU IPOCTBIX M CIOKHBIX
BELIECTB 10 TPYNIaM U NepUoAaM. 3HaUYEHUE MEPUOINYECKOr0 3aKOHA B Pa3BUTUU HAYKU

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BuIbl XUMHYECKOW CBsI3M (KOBaJIEHTHAs
HEemoJisipHasT W TMOJsIpHAasi, HOHHAasA, MeTalndeckasl). VOHBI: KaTHOHBI U aHHOHBI.
MexaHu3mbl 00pa3oBaHMs KOBAJIEHTHON XHMHUYECKOH CBsI3M (OOMEHHBIM M JJOHOPHO-
akenTopHsIii). BogopoaHas cBs3b

1.4

BaneHTHOCTB. DNeKTpoOTpHUIIATENbHOCTh. CTENEHb OKUCICHHUS

1.5

BemiectBa MOJIEKyJISIpHOTrO W HEMOJEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THUIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA
Kpuctaumaeckoit pemérku. [lorstue o qucnepcHsix cuctemMax. ICTHHHBIE B KOJIJIOWTHBIE
pacTBOpbl. MaccoBasi 0J1s1 BEILIECTBA B pacCTBOPE

1.6

Knaccncbnxauml HCOPIraHNMYCCKUX COCJIMHECHMI. HOMeHKHaTypa HCOPraHMYCCKUX BCIICCTB

1.7

Xumuaeckast peaKnusi. KJ'IaCCI/I(l)I/IKaI_[I/IH XUMHNYCCKHX peaKuHﬁ B HeOpFaHH‘IeCKOﬁ u
OpFaHquCKOﬁ XAMUH. 3aKOH COXpPaHCHUSA MACCbl BCHICCTB, 3aKOH COXPAaHCHHUA U
IpEBpaAICHUA SQHECPTIUHN ITPU XUMHUYCCKHUX PCAKIHAX

1.8

CkopocTb peakim, e€ 3aBUCUMOCTb OT pa3In4YHbIX (PaKTOPOB

1.9

OO6parumbie peaknuu. XuUMUYeCcKoe paBHOBecue. MDaKTOphI, BIMSIONIME HA COCTOSTHUE
xumuueckoro papHoBecus. IIpunuun Jle Illatense

1.10

DnexkTponuTtnueckas auccormanusa. CuibHble U cialObie nMeKkTponuThl. Cpeaa BOIHBIX
pacTBOPOB BEILECTB: KKUCIasi, HelTpalibHasi, ienoyHas. Peakiiun noHHOTO 0OMeHa

1.11

OKHCIUTEITBEHO-BOCCTAHOBUTEILHEIC peaKkuu

Heopranuueckas XuMusi

2.1

Hewmeranmnbl. [Tonoxenue HemetawioB B [lepronnyueckoit cucteMme XUMHUECKUX 3JIEMEHTOB
JI.A. MeHnneneeBa 1 0COOCHHOCTH CTpOCHUSI aTOMOB. Du3ndeckne CBONCTBa HEMETAIIOB.
AJ10oTpOonHs HEMETAJUIOB (Ha IpUMEpPEe KMCIOpoJia, cepbl, hochopa u yriiepoia)

2.2

XUMHUECKHE CBOMCTBAa BAXKHEHIIMX HEMETAJUIOB (TajloTEHOB, Cepbl, a3ora, (ocdopa,
yriaepoAa M KpPEeMHHs) U HMX COEIWHEHUH (OKCHIIOB, KHUCIOPOJCONEPKALIUX KHUCIIOT,
BOJOPOAHBIX coelMHEeHUH ). [I[puMeHeHrne Ba)KHEUIIINX HEMETAJIOB U UX COSTMHEHUN
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Mertamnsl. [lonoxxenue meramnoB B [lepuomudeckoil cUCTeMe XHUMHUYECKHUX SJIEMEHTOB
J.1. MenpaeneeBa. OCOOCHHOCTH CTPOCHHUSI JIEKTPOHHBIX OOOJIOYEK aTOMOB METAJIOB.
Oo6mue ¢usznyeckue coiicTBa MeTayioB. CIIaBbl METaUIOB. DIEKTPOXUMUYECKUN Pl
HaIpsDKEHUH METaJUIOB
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XUMHYECKHE CBOMCTBA BAXKHEMINIUX METAJJIOB (HATpPUM, Kalui, KaJbI[Md, MarHUu,
AMIOMHUHHM, IUHK, XpOM, >KeJIe30, Melb) U UX coequHeHuid. O0Imue crnocoObl MoMTydeHus
MeTauioB. [IpyuMeHeHre METAJIJIOB B OBITY M TEXHHUKE




2.5 I'eneTnueckas CBSI3b HCOPraHM4YCCKHUX BCIICCTB, MIPUHAIJICKAIINWX K pa3IMYHbBIM KJIaCCaM

3 XUMHUS U )KU3HD

Ponp xuMuu B 00ecriedeHnH 3KOJIOTUIECKON, SHEPreTUIECKON U THIIEBON O€30MacHOCTH,
3.1 Pa3sBUTHUN MCIHULVHBI. Tloustue o HAayYYHBIX MCETOJAaX IMO3HAHUSA BCHICCTB U XUMHUUYCCKHUX
peakuui

Hpe,HCTaBJIeHI/ISI 00 06H_[I/IX HAaYUYHBbIX [IPUHIHUIIAX ITIPOMBIIIJICHHOT'O ITOJIYUYCHUSA Ba)KHEHIIINX
BemecTB. UenoBek B MHPE BCIICCTB U MaTCPHAIIOB: BayKHEHIIIHE CTPOUTCIIbHBIC MAaTCpHAJIbI,

3.2
KOHCTPYKLIMOHHBIE MaTEPHUAJIbI, KPACKH, CTEKIIO, KEpaMUKa, MATCPHUAJIbI JJIs DJICKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPAJIbHBIE y100peHus
XHUMHS MU 30pOBbE 4YEJIOBEKA: MPAaBWIA HCIOJIB30BAaHUS JICKAPCTBEHHBIX IIPENapaToB,
3.3 npaBuia 0€30IaCHOrO MCIOJIb30BaHMs MpenapaToB OBITOBOM XMMUHU B ITOBCEIHEBHOM

KHU3HU

ITPOBEPAEMBIE HA EI'D 110 XUMHWHU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJJTHEI'O OBIIETI'O OBPA3OBAHUA

Kona .

DOBEDSIEMOr0 IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBHOM
posep o0pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 001ero 0opa3oBaHusi

TpedOBaHMsI

1 Brnanenue cucteMoil XMMHYECKUX 3HAHUM, KOTOpasi BKIIOYAET:

OCHOBOIIOJIATAlONIME  TOHATUS  (XMMHUYECKHWM  DJIEMEHT, aTOM, H30TOIIbI,
AJICKTPOHHAS 000JI0OUKA aTOMa, S-, p-, d-3JIEKTPOHHBIC OpOUTATIM ATOMOB, OCHOBHOE
U BO3OYXIEHHOE COCTOSHHE  aTOMa, HOH, MOJIEKyJia, BAJICHTHOCTb,
QJICKTPOOTPULATCIIBHOCTD, CTCIICHb OKUCJICHUS, XUMHUYCCKAA CBA3b (G- " T-CBA3b,
KpaTHBIC CBSI3H), THOPUAM3AIINS aTOMHBIX OpOUTaNIel, KpUCTAJUIMYECKasl PEeIIETKa,
MOJIb, MOJISIPHAsT Macca, MOJISIPHBIA 00BEM, MOJISIpHAs KOHIICHTPAIUS, PAaCTBOPHI
(MCTUHHBIEC, IUCTIEPCHBIC CUCTEMBI), KPUCTAIUIOTUAPATHI, YTICPOJHBIN CKEIeT,
(hyHKIMOHANIBHAS TPYIINA, pagukall, U30MEphl, CTPYKTypHas GhopMmysia, H30MEpHs
(cTpykTypHas, reomerpudeckas (IHC-, TPAHCU30MEPHUs), TOMOJIOTUYECKUI PA/I,
TOMOJIOTH,  YTJIEBOJOPOIBI, KHCJIOPOA- H  a30TCOJEpKAallie COSAMHEHUS,
OMOJIOTMYeCKH AaKTUBHBIE BellecTBa (YIJIEBOABI, JKUPBI, OCIKH), MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAWHCHUS, KPEKWHT,
pUGOPMUHT, THUMBl XUMHUYECKUX PEAKIU (OKUCIUTEITHHO-BOCCTAHOBUTEIBHEIE,
9K30- W IHJOTEPMHYECKUE, PEAKIIMH HOHHOTO OOMEHa, TOMO- U TeTepOreHHBIC,
oOpatuMble ¥ HEOOpaTUMBIE), PACTBOP, OJEKTPOJIMUTHI, HEIIEKTPOIUTHI,
ANEKTPOJINTHYCCKAsT  JIUCCOIMAINS, CTCICHb  JINCCOIMAIMH, OKHCIIUTEIb,
BOCCTaHOBUTENb, JJIEKTPOIU3, CKOPOCTh XWUMHUYECKOW peaKIMHh, XUMHUYECKOe
PaBHOBECHE)

1.1

TEOPUHU U 3aKOHBI (TEOPHS] XUMUYECKOTO CTPOEHUSI OPraHUYECKUX BelecTB A.M.
BytnepoBa, Teopus 37eKTpoIUTHYECKON auccoumanuu, Ilepumonuueckuil 3akoH
J.W1. MenaeneeBa, 3aKOH COXpaHEHHs MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN
1.2 S3bIK XMMHUHM, MHUPOBO33PEHUYECKHE 3HAHMs, JIeXallde B OCHOBE IOHUMAaHUS
INPUIUHHOCTHU n CHUCTEMHOCTH XUMHNYCCKHUX HBHGHI/II\/JI, COBpPCMCHHBIC
NpPEJCTaBICHUS O CTPOEHUM BEUIECTBA HAa AaTOMHOM, MOJIEKYJISPHOM H
HAJAMOJEKYJISIPHOM YPOBHAX

NpeACTABJICHUA O MCXAaHU3MAX XHUMHYCCKUX peaKuHﬁ, TCPMOAUHAMHUYCCKUX U
1.3 KHHCTHYCCKHUX 3aKOHOMCPHOCTAX HX IIPOTCKAHUA, O XHUMHWYCCKOM PABHOBCCHU,
JUCIHCPCHBIX CUCTEMAX

(hakToNOrMUeCKUe CBEACHHS O CBOWCTBAxX, COCTaBE, MOJYyYECHUU W 0OE30MacHOM
1.4 WCIOJIb30BaHNHU BaXHEHIIINX HEOPTaHUYECKUX U OPraHMYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOU JIEATETbHOCTH YeJIOBEKa




1.5

o0muye HayyHble MNPUHIMIBI XHMHYECKOTO MPOU3BOJACTBA (Ha mpUMEpe
MIPOM3BOJICTBA CEPHOM KUCIOTHI, aMMHAaKa, METaHOJIa, TepepaboTKU HEPTH)

CdopMupOBaHHOCTh YMEHHUH BBISIBIISTH:

2.1

XapaKTCPHbIC TMPU3HAKKW HW B3aUMOCBA3b HW3YYCHHBIX HOHHTI/IfI, IMPUMCHATH
COOTBCTCTBYIOIIHC TTOHATHUA IIPU OMMCAHHUU CTPOCHUA U CBOICTB HCOPTaHNYCCKUX
1 OPraHrMYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2

B3aHMOCBS3b XMMHMYCCKMX 3HAHUN C IMOHATHIMH H MNPpEACTABICHUAMU AOPYTUX
npeaAMETOB JIA 0oJiee OCO3HAHHOI'O IIOHUMAHUSA U OOBICHCHHUS CYHIHOCTHU
MaTCpraJIbHOI0 CIMHCTBA MHUpa

CdopMuUpoBaHHOCTh YMEHHS UCIIOJIb30BATh:

3.1

HAaMMEHOBAHUS XUMUYECKUX COEIMHEHUIN MEXIYHAPOIHOIO COK03a TEOPETHUECKOM
Y TPUKIAJTHOM XUMHUU WM TpPUBUAIbHBIE HA3BaHUS BEIIECTB, OTHOCSAIIUXCSA K
HW3YyYEHHBIM KJIacCaM OPraHMYEeCKHX U HEOPTraHUYECKUX COEIUHEHHI

3.2

XMMUYECKYI0 CUMBOJHUKY JUISI COCTaBICHHS (OPMYJ HEOPraHWYECKHUX BEILECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(bopMyJ1 OpraHUYEeCKHX BEIECTB

CdopmupoBaHHOCTH YMEHHUS KIACCUDUITUPOBATE:

4.1

HCOPraHMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLIGI/IpaTL OCHOBAaHUA U KpUTCPUUN I
maccnq)mcaunn N3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHM4CCKHUC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAHUA W KPHUTCPUU JIA
KJ'IaCCI/I(bI/IKaI_[I/II/I H3YYaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Pa3IMYHBIM MpU3HAKaM (YUCIY M COCTaBY PEarupyIONIMX BEIIECTB, TEIUIOBOMY
3 PeKTy peaknuy, W3MEHEHHIO CTEIIEHeH OKHCICHUS 3JIEMEHTOB, OOpPaTUMOCTH
peaKiny, y4acTHIO KaTaJln3aTopa)

ChopMHUPOBAaHHOCTh YMEHHUSI XapaKTEPU30BATh JICKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM M BO30YXKJIEHHOM COCTOSIHUM) U MOHOB XMMUYECKHUX 3JeMEHTOB | — 4
nepuosioB Ilepuogmueckoit cuctembl J[.MI. MenzaeneeBa M UX BaJCHTHBIC
BO3MOXXHOCTH, HCIIOJNIB3YSI TOHSTUS S-, p-, d-DIEKTPOHHBIE OpOUTaNH,
SHEPTEeTHYECKUE YPOBHU

ChopmupoBaHHOCTE yMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB
XUMHYECKHX DJIEMEHTOB U 00pa3yeMbIX IMH COSIMHEHHMIA 110 IEPUOAAM U TPYIIIaM

C(I)OpMI/IpOBaHHOCTB YMCHHUA COCTABJIATH YPABHCHUA XUMHUYCCKUX pCaKLII/Iﬁ n
PACKPBIBATh UX CYIITHOCTD:

7.1

OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/II\/JI MMoCpeaACTBOM COCTaBJICHUA
QJICKTPOHHOI'O OajlaHca dTHX peaKHI/Iﬁ

7.2

YPaBHEHHUsl pPEaKUMH Ppa3JINYHBIX THUIIOB; IOJIHBIE M COKpAIEHHBbIE YpaBHEHUS
peakuuii HOHHOro 0OMEHa, YUUTBIBAs YCJIOBUS, IPU KOTOPBIX 3TH PEAKIMHU UIYT
J10 KOHIIA

7.3

peakuuii  TUApPONIM3a, peakuuil  KOMIUIeKcooOpa3zoBaHUs (HA  MpuUMeEpe
TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS)

ChopMHUPOBAHHOCTh YMEHHSI TIOITBEPIKIATH:

8.1

Ha KOHKPETHBIX MPHUMEpax XapakTep 3aBUCHMOCTH PEAKIHUOHHOW CIIOCOOHOCTH
OpPraHMYECKUX COEAMHEHMH OT KPAaTHOCTH W THMAa KOBAJIEHTHOW CBS3M (G- U T-
CBSI3M), B3aUMHOT'O BJIMSHMS aTOMOB M IPYNIl aTOMOB B MOJIEKYJAX, & TaKKe OT
0COOCHHOCTEH peanu3aiuy pa3InuyHbIX MEXaHU3MOB ITPOTEKAHUS PeaKuil

8.2

XapaKTCPHBIC XUMHUYCCKUC CBOMCTBaA BCIICCTB COOTBETCTBYHOIINMHA
OKCIICPUMCHTAMU U 3alIUCAMU ypaBHeHHfI XUMHNYCCKHUX peaKHI/Iﬁ

C(l)OpMI/IpOBaHHOCTB YMCHUA XapaKTECpHU30BaATb COCTAB U Ba)KHEHIIIMEe CBOMCTBa
BCIICCTB, IMPHUHAIJIC)KAIIUX K OHpGIIeJIéHHI)IM KjJlacCaM " rpyIliam COCOUHCHHI
(HpOCTBIe BCHICCTBA, OKCHUAbI, THAPOKCHUABI, COJIU; YITICBOAOPOAbI, ITIPOCTLIC S(I)Hpbl,




CIUPTHI, PEHONBI, ATBJIETH/IbI, KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIIOXKHBIC d(UPHI,
JKUPBI, YTIEBObI, AMUHBI, aMUHOKHCJIOTHI, OCIIKH )
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ChopmupoBaHHOCTH YMEHUS MPOBOJUTH PacuéThl MO XUMUYECKUM (popmyrnam u
YpaBHEHUSM XUMHUYECKHUX PEaKIHiA C UCTIOIb30BaHUEM (PU3NICCKUX BEITUUHH:

10.1

Maccel (00BEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIA OJHO U3
HWCXOIHBIX BEHIECTB JTAaHO B BHUJE PAacCTBOpA C OMNPEACIEHHOW MACCOBOHM HOJEH
pPacTBOPEHHOTO BEIIECTBA UITH IaHO B M30BITKE (MMEET MIPUMECH)

10.2

MaccOBOU WJIH 00BEMHOM JTOJTH, BBIXOJIA MPOAYKTA PEAKIIHH

10.3

TEIJI0BOro 3¢ eKTa peakiui

10.4

00BEMHEBIX OTHOIIIEHHI Ta30B

10.5

10 HaXOKJICHUIO XUMUYEeCKOH (popMyJIbl BeliecTBa

11

Brnanenue cucteMoi 3HaHMII O METOJAX HAYYHOTO MO3HAHMS SBJICHUN MPUPOIBI,
HCIOJIb3YCMBIX B CCTCCTBCHHLIX HAYKAaX W YMCHHUC NPHUMCHATH 3TU 3HAHUA IIPU
9KCIIEPUMEHTAJIbHOM MCCIIE0BAaHUU BEUIECTB U AJII OOBACHEHUS XUMHUYECKHX
HBHCHHﬁ, UMECIOIUX MCCTO B IIpHUPOAC, HpaKTI/I‘leCKOfI ACATCIIbHOCTH YCJIOBECKA U B
[IOBCEITHEBHOM KU3HU

12

CdopmMupoBaHHOCTh YMEHHUSI TPUMEHSTH (MCIIOJIb30BAaTh) 3HAHWSA O COCTaBE W
CBOICTBaxX BELIECTB AJIsi HKCIEPUMEHTAIbHOW IMPOBEPKHU TUIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH TMPOTEKAaHUS XUMHUYECKUX PEAKIMA W MPOTHO3UPOBAHUS
BO3MOKHOCTEH MX OCYILIECTBJICHUS, CHUCTEMHbIE XUMHUYECKHE 3HAHUS s
OOBSICHEHUS! W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIIHUX ECTECTBCHHOHAYYHYIO
MIPUPOY; JUIS MIPUHATHUS TPAMOTHBIX PEIICHUH MPOOJieM B CUTYAIHSIX, CBSI3aHHBIX C
XUMHUEH

13

CpopMUpPOBAaHHOCT, ~yMEHHUSA IUIAHMPOBATH M MPOBOJIUTH  XUMHUYECKHUH
AKCIIEPUMEHT (MOJIy4eHHE U U3yUYeHUE CBONCTB HEOPTaHMUYECKUX U OPraHMYeCKHX
BEILECTB, KAYECTBEHHBIC PEAKIMM YIJIEBOJAOPOJOB pA3JIMYHBIX KJIACCOB U
KHUCJIOPOJICOACPKAIIUX OPraHMYECKUX BEUIECTB, PEIICHHE 3KCHEPUMEHTAIbHBIX
3alad [0 PACIO3HABAHHIO HEOPraHWYECKUX U OpPraHMYECKHX BEILECTB) C
coOiroieHreM IpaBuil 6€30MacHOro 0OpalIeHus ¢ BEelecCTBaMU U J1ab0paTOpHBIM
obopynoBanueMm; (GOpPMYIHpPOBAaTh IEJIM  HUCCIEAOBAaHMS, TIPEACTABIATH B
pas3nu4HOil opMme pe3ynbTaThl SKCIEPUMEHTa, aHAJIM3UPOBATh U OLIEHUBATH UX
JIOCTOBEPHOCTh

14

ChopMupoBaHHOCT, ~ yMEHHUS  OCYIICCTBIIATH  IIEJICHANIPABICHHBIM  ITOUCK
XUMHUYECKON MH(POPMAIIUU B Pa3IMYHbIX UCTOYHHKAX (HaydyHas W ydeOHO-HaydHas
JTUTEeparypa, CpeACcTBA MaccoBoW WHQoOpmanuu, ceth VHTepHEeT W Ipyrue),
KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMaIMIo, nepepadarbiBaTh €€ U
HCII0JIb30BAaTh B COOTBETCTBUU C IMOCTABJICHHOHN YucOHOM 3a1aueii
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CchopMHpPOBaHHOCTE YMEHHUSI NPOTHO3UPOBATH, AHAIM3UPOBATb U OICHUBATH
MHDOPMAIIMIO C TIO3UIUH HKOJIOTHYECKON O€30MacHOCTH TOCIEACTBHIA OBITOBON U
MIPOM3BOACTBECHHOM JIEATEIHHOCTH YEJIOBEKA, CBSI3aHHOU C MepepabOTKON BEIIECTB;
C(OPMUPOBAHHOCTh YMEHHMH OCO3HABAaTh ONACHOCTb BO3/CHCTBUS Ha >KUBBIE
OpPraHu3Mbl OIIPENENIEHHBIX BEILECTB, IMOHMMAs CMBICH IOKa3aTes NpeAeIbHON
JOIYCTUMOW KOHLEHTPALUK, M MOACHATh Ha IpUMepax CrocoObl YMEHBIICHUS U
IIPEIOTBPAILIEHHS] KX BPEAHOIO BO3JEMCTBUS HA OPIaHU3M Y€JI0BEKA

INEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'3 110 XUMHUHU

Kox | IlpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 | TeopeTndyeckre OCHOBbI XUMUU

1.1

Crpoenue BemiectBa. COBpeMeHHasi MOJICTb CTPOCHHs aToMa. Pacnpesienenue 31eKTpoHOB 10
SHEPreTUYeCKUM YpoBHsM. Kitaccudukaims XuMuIecKux 3JeMeHTOB. OCOOCHHOCTH CTPOCHUS




SHEPreTUYECKUX YPOBHEH aToMOB (s-, p-, d-amemeHTOB). OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aTOMOB. DJIEKTpOHHAsl KOH(UTypanus atoMa. BaJeHTHBIE 2JIeKTPOHEI

1.2

[Tepuonuueckas cucrema xumuyeckux snemeHToB .M. MenneneeBa. ®OU3MUYECKUN CMBICTT
IIepuonnueckoro 3akona /I.1. Menneneesa. [IppuunHbl ¥ 3aKOHOMEPHOCTHA U3MEHEHM S CBOVICTB
3JIEMEHTOB U MX COEMHEHHMI 110 MEPHUOJIaM U rpyniaM. 3aKOHOMEPHOCTH B U3MEHEHNUU CBOWCTB
MPOCTHIX BEIIECTB, BOJIOPOAHBIX COSTMHEHUH, BHICIIIUX OKCHJIOB M THAPOKCHIOB

1.3

BaneHTHOCTb. BJICKTpOOTpI/II_IaTCJIBHOCTB. CrerneHb OKUCICHUS

1.4

Bunbl xumudeckol cBs3M (KOBaJeHTHASI, MOHHASI, METAJLITUYECKAasi, BOJOPOIHAS) 1 MEXaHU3MBI
e€ oOpazoBaHus. MeXMOJIEKyJIsIpHbIE B3auMOJIeHCTBUS. BeliectBa MOJEKyJISIpHOrO U
HEMOJIEKYJISIPHOTO CTPOEHUs. THUIbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT THUNA KPUCTAIUIMYECKON PEIIETKH

L.5

Xumunueckass peakius. Kiaccupukanuss XUMHYECKHX pEakIuid B HEOPraHWYECKOH U
OpPraHUYECKOM XUMUU. 3aKOH COXPaHEHUSI MacChl BELIECTB

1.6

CkopocTh peakiinu, e€ 3aBUCUMOCTb OT pa3lU4HbIX (PaKTOPOB

1.7

TemnnoBsie 2QPEeKTh XUMHUESCKUX peakiuil. TepMOXUMHUYECKHE YpaBHEHUS

1.8

O6parumbie peakiud. XUMHUYECKoe paBHOBecwe. DaKTOphI, BIUSIOMIMNE HA COCTOSHUE
xumMuueckoro pasHosecus. [Ipunuun Jle [MlaTense

1.9

OnekTponutuyeckas aucconuanusa. CuibHble U cialble 3mekTponuThl. Cpena BOJHBIX
PacTBOpPOB BEIIECTB: KHUCIJIas, HEWTpasibHas, menodHas. CTeneHb IUCCONManud. Peakium
HOHHOI0 OOMeHa

1.10

IMuaponms coneid. MonHoe mpou3BeneHue Boibl. BomopoaHelil mokasarens (pH) pacTtopa

1.11

CriocoObl BBIpaXKEHUS KOHIIEHTPAIMH PAacTBOPOB: MAacCOBasi J0Jii PACTBOPEHHOTO BEIIECTBA,
MOJISIpHAsl KOHIEHTpaiusi. HachlllleHHble W HEHACHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTb.
Kpucrannoruapatsl

1.12

OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE peakuuu. [loBeneHne BewmiecTB B cpefax C pa3HbIM
3HaueHrueM pH. MeTopl 25IeKTpOHHOTO OanaHca

1.13

DNEeKTpOoIM3 PACTBOPOB U PACILIABOB COJIEH

OcHOBEI HCOpFaHquCKOﬁ XUMHNH

2.1

Knaccmbnxamm HCOPIraHUYCCKHX COEIUHEHMH. HOMCHKHaTypa HCOPraHMYCCKUX BCIICCTB

2.2

XHUMHYECKHE CBOMCTBA BAXKHEHUIIIMX METAUIOB (HATPHUH, KU, KaJdbIllui, MarHUi, aTFOMUHUH,
LIMHK, XPOM, JKEJI€30, MeJib) U UX coenHeHud. OO0mre cnocoObl MOTyYeHUsI METAJIOB

23

XUMHUYECKHE CBOWCTBA BAKHEHUIITUX HEMETAIIOB (TaJlOTEHOB, CEPHI, a30Ta, ocdopa, yriepoaa
U KPEMHHS) U HX COCAMHEHUN (OKCUIOB, KHUCIOPOACOIECPXKAIIMX KHCIOT, BOJIOPOJHBIX
COEIMHEHHI)

24

I'eneTnueckas CBA3b HCOPraHM4CCKUX BCIICCTB, IIPUHAMJICKAIINX K Pa3JIMYHbIM KJIaCCaM

2.5

I/I,Z[CHTI/I(bI/IKaLII/IH HCOPTaHNYCCKUX COCIUHCHMI. KauecTBeHHEIC pCaKkuu Ha HCOPTraHNYCCKUC
BCIICCTBA U MOHBI

OCHOBBI OPTaHUYECKON XUMUHU

3.1

OCHOBHbBIE TIOJIO)KEHUSI TEOPUU XHMUYECKOTO CTPOECHMSI OpPraHMYEeCKUX coenrHeHud A.M.
bytnepoBa. YriepoaHsblil CKeJIET OpraHM4eCcKol MOJIEKYJbl. KpaTHOCTE XMMUUYECKOH CBA3H. S-
U p-CBSI3H. Sp3-, sp2-, sp-THOpUAN3AIMHA OPOUTATICH aTOMOB yTiiepoia. 3aBUCUMOCTh CBOWCTB
BEIIECTB OT XUMUYECKOTO CTPOCHUs MOseKyl. ['omonoru. 'omonoruueckuii psa. Mzomepus u
U30MEpPbI

3.2

[TonsiTrie 0 PyHKIMOHATBHOU Tpymie. OpueHTarmoHHbIe 3)PEKTI 3aMeCcTUTENCH

33

[IpencraBnenne o KJIAacCH(PHUKAIMKA OPraHMYECKUX BemlecTB. HOMEHKIaTypa OpraHM4ecKHx
COEMHEHHUI (cHUcTeMaTHueckas) W TpUBMAJIbHBIE HA3BaHMs BaKHEHIIMX MpelCTaBUTENEH
KJIACCOB OPraHUYECKUX BELIECTB

34

CBoOOHOpAAMKANBHBIA W HOHHBIM MexaHu3Mbl peakiuu. [loHsTne o HykiIeoduiae u
anekrpodmie. [IpaBuno MapkosaukoBa. [IpaBuio 3aiiieBa




3.5

Ankanbpl. XMMHUYECKHE CBOWCTBA AJIKAHOB: raJlOr€HUPOBAHUE, IETHIPUPOBAHUE, TEPMUUECKOE
pasjoKeHue, KpeKuHr, wu3oMmepusauusi, ropenue. I[lomydenue ankanoB. LlukioankaHsl.
Crnenuduka CBOHCTB LMKIOAJIKAHOB C MAJIBIM pa3MepoM LUKJIa. Peakuuu npucoequHeHus: u
PaUKaJIIbHOTO 3aMeIICHUS

3.6

AnxeHpl. XUMHUYECKUE CBOMCTBA: PEAKIMH MPUCOeINHEHNS (TaloreHupOBaHue, THIPUpPOBaHUE,
TUAPOTAIOTCHUPOBAHUE,  TUJpaTalusi), TOPEHHUs, OKHUCICHHS W  MOJUMEPHU3ALINH.
[IpoMbliieHHBIE U TAOOPAaTOPHBIE CLIOCOOBI MOJTYUYEHHS AJIKEHOB

3.7

AnkanueHpl. XMMHUECKHE CBOMCTBA QJIKAIMUEHOB: PEAKIMH MPUCOCIUHEHUS (TUIPUPOBAHHE,
raJlIoreHUPOBAHKE), TOPEHU U nonuMepuszanuu. [lonyyenue ajikaareHoB

3.8

AnxuHbl.  XMMHYECKHE  CBOWCTBA:  peakUUH  IPHCOEIMHEHHMS  (TajloreHupoBaHHE,
TUJIPUPOBAHUE, THApATAlMs, THAPOraJOr€eHUPOBAaHNE) KAaK CIIOCOO IMOJIy4YEHHs MOJUMEPOB U
IOpYTUX IIOJIE3HBIX NPOAYKTOB. Peaknum 3amemenus. I'opeHue aneTuineHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTI'O TUIAMEHU JJIsl CBAPKHU M pe3KH MeTasuioB. [IpuMeHeHue anerTuieHa

3.9

ApeHbl. XUMHUYECKHME CBOMCTBA OC€H30J7a: pEaKIUH ANEKTPOQUIBHOTO 3aMEIICHHS,
IpUCOEIUHEHUsT (TUApPUpOBaHME, TajoreHupoBanue). Peakuus ropenus. OcobeHHOCTH
XUMUYECKHX CBOMCTB Tonyona. llomydenne Oenzona. OcoOEHHOCTH XMMHYECKHX CBOWCTB
crupona. Ilonumepuszanus ctupona. CrocoObl MONYy4YEHUS U NMPUMEHEHHE apOMaTHYECKHUX
YIIIEBOAOPOJOB

3.10

Crnuptsl. IIpenenbHble OAHOATOMHBIE CIUPTHI. XMMHUYECKHUE CBOWMCTBA: B3aUMOJCICTBHE C
HaTpUEM KakK CIIOCO0 YCTAaHOBJIEHUS HAJIUYUS T'MIPOKCOIPYIIIbI, ¢ TaJOreHOBOJOPOJaMH KaK
CIOCO0 TOy4eHHUS! PAacTBOPHUTENEH, BHYTPU- M MEXKMOJIEKYISIpHas Jeruapartanus. Peaxius
ropenus. [lomyuenwe »sTaHona: peakuuss OpOXKEHUS TJIOKO3bl, TUApATalUs STUIICHA.
OTUJIEHIVIMKOJb U MIIMLIEPUH KaK [TPEJICTaBUTENHN ITPEIEIbHBIX MHOIOATOMHBIX CIIUPTOB

3.11

denon. XuMU4YecKue cBocTBa (peHoa (peakiuu ¢ HaTpueM, THIPOKCHIOM HATPHs, OPOMOM).
[Tonyuenue dheHona

3.12

Anpnernnpl. XHMHYECKUE CBOWCTBA MIPEACIIBHBIX aJbJACTHIOB: THIPUPOBAHNE; KAUECTBEHHBIE
peakiMy Ha KapOOHWJIBHYIO TPYIIy (peakuus «cepeOpsiHOro 3epkKaiiay, B3auMoJieiicTBHE C
runpokcunom Meau (II). ITlomyuenue mnpenenbHBIX albJErHJIOB: OKUCJIEHHE CIHPTOB,
THIpaTalysl aueTwieHa. AILIETOH Kak IpeAcTaBUTeNb KeTOHOB. OCOOEHHOCTH peakuuu
OKHCJIEHUS alleTOHA

3.13

KapOoHoBbIe KHCIOTB. XUMHUYECKHE CBOMCTBA MpElNEibHBIX OJHOOCHOBHBIX KapOOHOBBIX
KUCIO0T. OCOOEHHOCTH XMMHUYECKHX CBOMCTB MypaBbUHOM KUCIOTHI. [lonydyeHue mpenenbHbIx
OJTHOOCHOBHBIX KapOOHOBBIX KHCIJIOT: OKHUCJIEHHE aJKaHOB, AJIKEHOB, MEPBUYHBIX CIHUPTOB,
ayipJery10B. Beiciine npeienbHble U HenpeienbHble KApOOHOBbIE KUCIOTHI

3.14

Crnoxuble 3¢gupsl 1 xkupbl. CIOCOOB! MOTYyYEHHs! CIOXKHBIX 3(pupoB. OOPaTUMOCTh peaKkIuu
srepudukanmu. [IpuMeHeHHe CIOXHBIX dS(UPOB B NHUINEBOM U  mapdromepHOit
IPOMBIIIICHHOCTH. JKHUpPBI KaK CIIOKHBIE 3(PUPBI TIMIEPHHA M BBICIIUX KapOOHOBBIX KHCIIOT.
XHUMHYECKHE CBOMCTBA JKUPOB: TUAPUPOBAHUE, OKUCIICHUE. | NIPOIIN3, UM OMBUICHUE, KUPOB
KaK CIIoco0 MPOMBIIIIEHHOT'O MTOJTyYeHHsI COJIeH BBICIINX KapOOHOBBIX KUCIOT. MBLIA Kak coJln
BBICIIMX KapOOHOBBIX KHCJIOT

3.15

XHUMHYECKHE CBOWMCTBA TIIIOKO3bI: PEAKLUU C YYACTUEM CIIMPTOBBIX M AJIBICTUAHON IPYII U
MOJIOUYHOKHCIIOe OpokeHue. [IpuMeHeHHe TIIOKO3bl, €€ 3HAYCHHWE B JKU3HEACATEIILHOCTH
opraHusma. Jlucaxapuubl: caxaposa, MaJIbTO3a. BoccranasnuBaromiye "
HEBOCCTaHABIIMBAIOIINE Jaucaxapuibl. [uaponu3 maucaxapuaoB. [lonmcaxapuisl: Kpaxmal,
rivkored. CTpoeHHuE MaKpOMOJEKYNl KpaxMmaya, TJIHKOTeHAa W IeJUTIONIO3bl. (Du3uveckue
CBOWCTBA KpaxMaJia M IeJUTI0JI03bl. XMMHUYECKUE CBOWCTBA KpaxMaJia: THAPOIIH3, KadeCTBEHHAs
peakius C MOAOM. XHMHYECKHE CBOICTBA IIEJUIIONO3BI: THAPOJIM3, MOIy4deHUue 3(PUpOB
11euTr0N10361. [ToHsITHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTATHBIA MIETK)

3.16

AMUHBI. AMHHBI KaK OpPraHMYECKHUE OCHOBAHUS: PEAKIMU C BOJOW, KHUCIOTAMH, PEAKLIMS
ropeHus. AHWIMH Kak HpeACTaBUTENIb aPOMATHUYECKUX aMHUHOB. XUMHUYECKHE CBOMCTBA
AHWJIMHA: B3aMMOJICHCTBHE C KHUCIOTaMH, OpOMHOW BOjOMW, okucieHue. [lomyueHue aMuHOB




AITKHJIMPOBAHUCM aMMHAKa M BOCCTAHOBJICHUCM HUTPOIIPOU3BOAHEIX YITICBOAOPOJ0B

AMUHOKHCIOTBI M O€JKH. AMHHOKUCIOTHI Kak aM(pOTepHble OpPraHUYeCKHEe COEIUHEHMUS.

3.17 | OcHOBHBICE aMHUHOKHCIIOTHI, OOpa3yromye O0enKku. XUMHUECKHE CBOMCTBA OEJIKOB: THAPOJIN3,
JeHaTypalus, KaueCTBEHHbIC (IIBETHBIC) pEaKIIUU Ha OEIKH
Ctpoenue u CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB MOJMMEPOB OT CTPOEHUSI MOJIEKYII.
3.18 |OcHOBHbIE  cMOCOOBI  TOJIyYEHHSI  BBICOKOMOJIEKYJSIPHBIX ~ COEIUHEHHMI:  peakuuu
MOJIMMEPH3AINH U MOoNMKOHAeHcanuu. Kinaccudukaius BOJIOKOH
319 Wnentudukanus opraHn4ecKux coeMHEeHnH. Perienne skcnepruMeHTaNnbHbIX 3a/1a4 Ha
pacro3HaBaHHe OPraHU4YECKUX BELIECTB
3.20 | I'enetmyeckas CBs3b MKy KJIacCaMU OPraHUYECKUX COCIMHEHUM
4 | XuMHS ¥ KU3HBb
41 Xumusi B TOBCEAHEBHOHM >ku3HU. IlpaBuma Oe3omacHOW pabOThI ¢ €IKUMH, TOPIOYUMHU U
" | TOKCUYHBIMH BeIlIeCTBAMU, CPEACTBAMH OBITOBOM XUMUU
XuMHUST M 3710pOBbE. XHUMHUS B MEIMIMHE. XHMHS M CEJIbCKOE XO34iCTBO. XHMHS B
4.2 | IpOMBIUICHHOCTH. XUMHUSI M SHEPTreTHKA: IPUPOAHBIA U NOMYTHBIN He(TAHOM ra3pl, UX COCTaB
u ucnoas3zoBanue. CocraB HeTH U €€ iepepaboTKa (MPUPOIHBIC HCTOYHUKH YTIICBOIOPOIOB)
XuMusi ¥ 9KoJorus. XMMHUYECKOE 3arpsi3HEHUE OKpY’Kalolled cpeabl M ero MOCIeACTBHSL.
4.3 | Oxpana rugpocdepsl, mouBbl, atMocdepbl, (GIopsl U (GayHbl OT XUMHUYECKOTO 3arpsi3HEHUS.
[IpoGiema 0TX0/10B ¥ MOOOYHBIX MPOAYKTOB. AJIbTEPHATUBHBIE HCTOYHUKH SHEPTUU
OOmue mpeacTaBieHUs] O MPOMBIIIICHHBIX CITOCO0aX TMOMYYSHHUS XMMHYECKHX BEIISCTB (Ha
4.4 TIPMEpE NPOM3BO/ICTBA AMMHAKa, cepHoil kucnoThl). UépHas u BeTHast MeTauTyprus. CTekio
W CWIMKaTHas TMPOMBINUICHHOCTh. [IpombiiieHHass opranuyeckas xumus. CuIpp€ s
OpraHU4YeCcKON IPOMBIIICHHOCTU
5 | Tunel pacu€THBIX 33724
51 Pacuétbl Macchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
" | unm 00bEMY OJTHOTO M3 YYACTBYIONINX B PEAKIIUH BEIIECTB
5.2 | Pacuérsl TermnoBoro ¢ dekra peakiun
5.3 | Pacué€tbl 00bEMHBIX OTHOIICHH ra30B MPU XUMHUYECKUX PEAKIUIX
54 Pacuétel macchl (00bE€Ma, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, €CIIH OJHO U3 BEIIECTB
JIaHO B U30BITKE (MMEET MPUMECH)
55 Pacuérbl MmaccoBo# min 00BEMHON O BBIX0J1A IPOAYKTA PEAKILIUU OT TEOPETUUYECKU
BO3MOYXHOTO
56 Pacuérbl maccnl (00bEMa, KOJIM4eCTBa UBemeCTBa)Unpoz[}iKTa PEaKLuH, ECIU OHO U3 BELIECTB
JITaHO B BUJIE PAacTBOpA C OIpeIeIEHHON MacCOBOM J10JIel paCTBOPEHHOIO BELIECTBA
57 Pacuétel ¢ nCcnoIb30BaHMEM TTOHITUN «MaccoBast JOJISH», «MOJSIpPHAs KOHLUEHTPALIUS»,
«pacTBOPUMOCTB»
53 Haxoxnaenue MonekynsipHOil popMyJIbl OpraHMUECKOro BEIIeCTBa Mo €ro MIOTHOCTH U

MACCOBBIM AOJISIM 3JICMCHTOB, BXOOAIIMX B €0 COCTAB, WJIH ITO IIPOAYKTAaM CIropaHus




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJILHOTO
MPOILIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yrnyonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3smenko H.E., Tepenun
B.1. u np.; nox penakumeit Jlyauna B.B. — M.: Akninoneproe 001iecTBo
«3narensctBo «IIpocBemenue», 2024

» Xumus; yriayonenHoe o0yuenue, 11 knacc/ Epemun B.B., Ky3smenko H.E., [Ipo3nos
A.A., u 1p.; nox penakuuedt Jlynuna B.B. — M.: AkunonepHoe 00111ecTBO
«3parensctBO «lIpocBemienuey, 2024

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

1. Ilnatdpopma OGaHka TPEHUPOBOUHBIX 3aJ@HUM JIsI TMOATOTOBKH K TECTHUPOBAHUIO
(GyHKIMOHATBHOM rpaMOTHOCTH oOy4aromuxcs https:/fg.resh.edu.ru

2. Ilopran «Poccuiickas sneKTpoHHas 1mKoia» https://resh.edu.ru
3. HaBurarop Hay4yHO-METOAMYECKHUX pa3paboTok https://apkpro.guppros.ru/navigator/

4. bubmmoreka @ poBoro 06pa3oBaTeIbHOIO KOHTEHTA https://urok.apkpro.ru
S.Ilopran  @®I'BHY «®enepanbHplii HHCTUTYT IIE€IArOTMYECKUX  HU3MEPEHUI»
https:/fipi.ru

6. 'ocynapctBennas  uHdpopmanumonHas  cuctema  «CoBpemeHHas  nudpoBas

oOpazoBaTenbHas cpena» https://online.edu.ru
7. https://edsoo.ru/metodicheskie-materialy
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