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MNOACHUTEJIBHAS 3AIINCKA

Paboyas mporpamma mo XMMHU Ha YpOBHE CpegHEro oomero oOpazoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHMI K pe3ylibTaTaM OCBOCHHs (enepalibHON  00pa3oBaTenbHON
nporpammel cpearero obmiero obpaszoBanmsi(POIl COO), npencraBiaeHHbIX B DeaepaibHOM
rocymaapcTBeHHOM obpazoBatenbHoM crangapre COO, ¢ yuérom KoHuemniuu mpernogaBaHus
yuebHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit denepauuu,
pean3yIoIuX OCHOBHBIE 00pa30BaTeNbHbBIE MPOTPaMMbl, U OCHOBHBIX MoJIokeHUul «CTpateruu
pasBuTusl Bocniutanus B Poccuiickoit ®enepanuu Ha nepuon 10 2025 roga» (Pacmopspkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XyuMHs Ha YpOBHE YINIyOJNEHHOrO H3yuyeHUS 3aHMMAET BAaXKHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4yHoro obpazoBanusi ywamwmxcsi 10-11 kmaccoB. HM3yuenue mnpeamera,
peanuzyeMoe B yCIOBHUSX AUPPEPEeHIUPOBAHHOTO, NPOPUIBHOTO OOY4YEHHS, IPU3BAHO
obecrieunTh 0011€00Pa30BATEIFHYI0 U OOMIEKYJIbTYPHYIO IMOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JUIsl aJanTaldd MX K ObICTPO MEHSIOUIMMCS YCIIOBUSIM JKHU3HHM B COLUyME, a
TakKe Ui MPOJOJKEeHHs OoOydeHHs B OpraHuzanusx mpodeccnoHanbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B mporpaMMe no XuMuu Ha3HaueHUE IMpeaMera «XUMUS» I[0JydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIeH, cofepKaHus, pe3yIbTaTOB 00yUeHHUs U TPEOOBAHUN K YPOBHIO
HOJArOTOBKM BBIMYCKHUKOB. CBUAETENBCTBOM TOMY SIBJSIOTCS CJEIYIOIINME BBINOJIHsAEMbIE
IPOTPAMMOI1 110 XUMHH (QYHKITHH:

e HUH(QOPMAIMOHHO-METO/INYECKas, peaju3alus KOTOpoll oOecnedynBaeT MOIydYeHHE
NPEJICTAaBICHUS O LIEJSAX, COIEpP KaHUU, OOIIel cTpaTeruu OO0y4yeHUs, BOCIHUTAHUS U
pa3BUTHS OOyYalOLUXCS CPEACTBAMH IpeaMeTa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

®  OpraHM3aLMOHHO-IUIAHUPYIOLIAs, KOTOpas  TpeAycMaTpuBaeT  OIpeesieHHe:
OPUHIUIIOB  CTPYKTYPUPOBaHMS M IOCJIEJOBATEIIBHOCTH H3YYEHHUS y4eOHOTro
MaTepuana, KOJWYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTHK; MOIXOIO0B K
(OpMUPOBAHUIO COAEPKATEITLHOM OCHOBBI KOHTPOJII U OLIEHKH O0Opa30BaTEIbHBIX
JIOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOM arrectanud B (OpMe €IuHOTO
roCy/1apCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma i1t yriryOJIEHHOTO U3yYCHUSI XUMUH:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/IepKaHKE, 00s13aTeNbHOE ISl U3YUECHUS
B paMKax OTAEIbHBIX  Hpoduiel, NpeIycMaTpUBAaeT  paclpelelieHue U
CTPYKTYpHUPOBAHHME €ro IO KjaccaM, OCHOBHBIM COJEpPKaTeJIbHBIM JIMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpHOE pacrpesiesieHne yueOHOro BpeMeHH, PEKOMEHIyeMOro il U3yUYeHUs
OTJIENIBHBIX TEM;

e [pearaeT MNPUMEPHYIO IOCIEA0BATEIbHOCTh HM3Y4YCHHS Y4eOHOTro Marepuana c
y4€TOM JIOTUKH IOCTPOCHUS KypCca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3CH;

e 7aT METOAMYECKYI0 HMHTEpHIpEeTaluIo IeNeil W 3ahay H3y4YeHus IpeaMera Ha
yryOnE€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEILHON XapaKTEPUCTUKHU IUIAHUPYEMBIX Pe3yIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Imero oOpa3oBaHUS
(IMYHOCTHBIX, METANIPEIMETHBIX, PEAMETHBIX), a TaKXKe C Y4YETOM OCHOBHBIX BHJIOB



y4eOHO-MT03HABATENbHBIX JIEHCTBUN OOydarollerocss MO OCBOCHHUIO COJEp)KaHUA
npeaMera.

I[To BceM Ha3BaHHBIM HO3MLIMSAM B [pPOrpaMMe II0 XUMHUM IIPEIyCMOTpPEHa
MPEEMCTBEHHOCTh C OOy4YeHHMEM XHMHUHM Ha YpOBHE OCHOBHOIO o00Iero ooOpas3oBaHus. 3a
npeleiaMu  YyCTAaHOBJIGHHOM MPOrpaMMON MO XUMHUHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISAIOLICH CoAep)KaHusl yaeOHOTO IpeaMeTa « XUMHUsD» 0CcTaéTcsi BOSMOXKHOCTh BBIOOpa ero
BapHaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO NMPOGuiIs 00ydeHHS.

B coorBerctBUM ¢ KoHUentyalbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHero o0miero o0pa3oBaHUs XUMHsI HA YPOBHE YTIyOJIEHHOTO M3yUCHHs HAIPaBJICH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIHEAYIOIIUM J3TallOM MOJY4YEeHUS XUMHYECKOTO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEHUAIBHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3axX M OpraHu3alusax CpeaHero npodeccuoHaibHOro oopasosanus. B 31oil cszu
U3y4YeHHE TIpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO IPEUMYILECTBEHHO Ha pacUIMpeHue u
yrayOJaeHne TEOpPeTHUYECKO W MPaKTUYECKOW TMOATOTOBKM OOYyYaroIIUXCsi, BbIOpaBIIMX
onpeAenéHHblil Mpoduiib 00y4YeHHs, B TOM YUCIE C MEPCHEKTUBOI MOCIEAYIOUIEr0 MOMyUeHUs
XUMHUYECKOTo 00pa3oBaHUs B OpraHu3aiusax npodeccnoHaibHOro 00pa3zoBanus. Hapsay ¢ atum,
B cBere TpeboBanmii ®I'OC COO K IUIaHUpPYeMBIM pe3yJibTaTaM OCBOCHHS (eaepabHON
0o0pa3oBaTeNbHOIl MPOrpaMMbl CpeJHEro OO0IIero 0O0pa3oBaHUs H3YUYEHHE IMpeaMeTa «XUMHUD»
OPUEHTHPOBAHO TaKXKe Ha PelIeHUEe 3a/1a4 BOCIIMUTAHUS U COLIMATIBHOIO PAa3BUTHUS 00 yUYaIOIINXCS,
Ha (OPMUPOBAHKE Yy HUX OOIIEUHTEUIEKTYaIbHBIX YMEHHUM, YMEHUH paliioHain3auy y4eOHOTro
Tpyna W  OOOOMIEHHBIX CIMOCOOOB  JACSATEIBHOCTH, WMEIOIMUX  MEXKIUCIHUILUIMHAPHBIH,
Ha/MIPEIMETHBIN XapakTep.

CocrapnsromuMu npeaMera «XUMHUs» Ha YPOBHE YIIIyOJNEHHOTO U3y4YeHMs SBISIOTCA
yriyonéHnabie Kypcel — «Oprannueckas xumus» u «OOmas u Heopranuyeckass xumusi». [Ipu
OTpe/ieNIieHuU TOJIX0J0B K OTOOPY U CTPYKTYpPHOM OpraHM3alM COAEpKaHHs 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NpHUHATHI nojoxeHuss GPI'OC COO o pazanuusx 6a30Boro u
yri1yOIE€HHOTO YPOBHEH U3yUYeHHUs IpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuueckas Xumus» U «OOmas v HeopraHuyeckas
XUMUSD COCTABIISIET COBOKYIMHOCTh IMPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs INpeAMETa. JTa CHCTEMa 3HAHUM IOJIydaeT ONPEICIIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonplmMid  00BEM
¢dakronornueckoro marepuania. Tak, Ha yriyOJI€HHOM ypOBHE M3ydeHUs IpeaMmeTa obecrieyeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIWYEHHUS 00bEMAa 3HAHUM O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX UX COEJMHEHUH HAa OCHOBE PACIIUPEHUS U YIIIyOJCHHs MPEICTaBICHUNA O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3UM M 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEAKLHUH, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepruoauueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  DJIEMEHTOB  0Oa3upyercsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBS3b OOBACHIETCS C
TOYKU 3PEHHs] PHEPreTHUECKUX HM3MEHEHHH mpu e€ o0pa3oBaHHM M Pa3pyLICHUHU, a TaKXkKe C
TOYKH 3peHUs MexaHu3MoB e€ oOpazoBaHus. M3yuyeHue THNOB peakuil JOMOJNHSETCS
dbopMupOBaHUEM MPEACTABICHUH 00 ANEKTPOXUMUYECKUX MPOIIECCaX U AIEKTPOIN3E PacIlIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMYecKod XHMHMM IIPU PACCMOTPEHUU PEaKLMOHHOU
CIOCOOHOCTH COEMHEHUH yensieTcsi 0co00e BHUMaHHUE BOIpocaM 00 3IEKTPOHHBIX 3(dekTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJEep)KaHHWE KYpCOB XMMHH YIIIyOJIEHHOTO ypOBHS
W3YYCHHS IS KIAcCOB ompeaenéHHOro mpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpy H
XapakTep JOMOJIHEHUM K O0IIeil cucTeMe MPEeIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHUE CMEKHBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa sl KIACCOB XHMHUKO-(HU3MUEeCKOro
npoduist 60JBIIOE 3HAYCHUE OyIyT MMETh JIEMEHTHI y4eOHOTro Marepuajia Mo oOmeld XUMUU.
[Ipy w3ydeHuu mpenMera B JAaHHOM clydae akIEHT OyAeT CIelaH Ha OOIIHOCTh METO/OB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUI B XMUMHH M B (DU3HUKE: aTOMHO-MOJIEKYJISIpHAsT TCOPUS
(MonexynsipHasi Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, FIEKTPOJIN3A, IPEACTABICHUS O CTPOCHUH BELIECTB U IPYTOE.

B T0 xe BpeMs B collepiKaHUU MPEAMETa JIIsl KIIACCOB XUMUKO-OMOJIOTHIECKOTO TPOPUIIS
OonbIIMKA yAENbHBIM Bec OyneT MMEeTh OpraHuueckas Xumus. B aToM ciyuae npegocraBisieTcst
BO3MOXXHOCTh Jis 0oJiee 00CTOSTENIbHOTO PACCMOTPEHUSI XUMUYECKOW OpraHu3alluu KJIEeTKU Kak
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOW BXOISAT, K MpPUMEpPY, TaKue CTPYKTYpHbIC
KOMITOHEHTBI, KaK JIMIHbI, O€JKH, YTJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U Apyrue. [lpu stom
3HAHUSI O COCTaBE M CBOMCTBAx MPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB POTOCHHTE3, TbIXaHUSs, TUILEBAPECHHUS.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX
METO/IOB TIO3HAHUSA U OTBITA MMPAKTUYECKOT0 MPUMEHEHUSI HaAyYHBIX 3HAHUHN W3yUYeHUE MpeameTa
«Xumusi»y Ha yriayOn€HHOM YpOBHE OCHOBAHO HAa MEXKIPEIMETHBIX CBS3SX C y4eOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX o0nactel « EcTecTBeHHO-Hay4HbIE TPEAMETHD,
«Marematuka u nHpopMaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Ipu uzydyeHuu yueOHOTO TpeaMera «XUMHs» Ha YIrIIyOJIEHHOM YPOBHE TaKXkKe, Kak Ha
YPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3zoBanus (Ha ©0a30BOM YypOBHE), 3amaueit
MEPBOCTENEHHOW 3HAYMMOCTH SIBIsieTcs ()OPMHUPOBAHHME OCHOB HAyKH XHMHH KakK O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHUSA, IPAKTUYECKON [I€ATEIbHOCTH YEJIOBE€KA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOU KyJNbTYpHI. Perienue 3Tol 3amaun Ha yriayOJIEHHOM ypOBHE M3Y4YEHUS
npeaMeTa npernoaraeT peaan3aluio Takux 1emnei, Kak:

e (opmupoBaHUE MPEICTABICHUN: O MaTEepUaIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beayleil poiau B 00ECleYeHHH YCTOMYMBOTO Pa3BUTHS UYEIOBEUYECTBA: B PEIICHUU
mpo0JieM HKOJIOTMYECKOM, SHEePreTHYecKol W TMHUIIEeBOH OE30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAIIOB, HOBBIX HWCTOYHUKOB DHEPrUH, B
obecrieyeHnn paloHaIbHOrO MIPUPOIOTIONH30BAHMS, B hopmupoBaHUN
MHUPOBO33PEHUS U 00IIEH KyIbTyphl YEIOBEKA, a TAKKe IKOJIOTUIECKU 0O0CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMBl 3HAHWH, JISKAIIMX B OCHOBE XHUMHUYECKON COCTaBJISIONIEH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIaMEHTAIbHBIX TMOHSITHHM, 3aKOHOB H
TEOPH XWMHUH, COBPEMEHHBIX MPEACTABICHUI O CTPOSHHWM BEIIECTBA HAa Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPaX U JUCIEPCHBIX CHCTEMaX, 00 00X
Hay4HbIX IPUHIUIAX XUMHUYECKOTO TPOU3BOJICTBA;

e (¢opmupoBaHHEe Yy OOyYaIOIMIMXCA OCO3HAHHOTO TIOHMMaHUs BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKHUX 3HaHUM Ui OOBSCHEHHS KIIOUEBBIX HUAECH U mpoliem
COBPEMEHHOW XWMUU, A OOBSCHEHUS W TPOTHOZUPOBAHUS SIBJICHHMA, HWMEIOIIUX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEIICHHS MpOoOJieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKU C TMO3UIUA HKOJOTHYECKOU
0€30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOM JEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKUM TIPOU3BOJCTBOM, WCIIOIB30BAHUEM U IepepadOTKON
BEILECTB;

yrayOsieHue MpeNCTaBICHU O HAy4YHBIX METOJax II03HAaHUSA, HEOOXOAUMBIX s
pUOOpPETEHUs] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBACHEHUS XUMHUECKUX
SABJICHUM, MMEIOIUX MECTO B TPHUPOJE, B MPAKTUUYECKON JEATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nmane peanms3anun IE€PBOOYCPCIHBIX BOCIIMTATCIBHBIX MW Pa3BHBAIOIINUX (b}IHKI_II/II\/'I
HGJ’IOCTHOI71 CUCTEMBI CPECOAHETO 06H.[CFO O6pa3OBaHI/I$I IIpyu U3y4YCHHUHU IIpCIMETa «XuMHS» Ha

yrIyOJI€HHOM YpOBHE 0COOYIO aKTyalIbHOCTh MPHOOPETAIOT TAKUE LIEIH U 3a/1a4H1, KaK:

BOCIMTaHUE YOEXKIEHHOCTH B II03HABAEMOCTH SIBJICHUM MPUPOAbI, YBAXKEHUS K
MPOIIECCY TBOPUYECTBA B OO0JIACTH TEOPETHUYECKHX W TPHUKIAIHBIX HCCIICIOBAaHUH B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUCIIOBEUECKUX [IEHHOCTEIH;

pa3BUTHE  TIO3HABATCIBLHBIX WHTEPECOB, HHTCIUICKTYAIbHBIX W TBOPYECKHX
CHOCcOOHOCTEH 00ydarommxcsi, (OPMHPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHHS K
caMo00pa30BaHUIO W HENPEPHIBHOMY OOpa30BaHMI0 KaK YCJIOBUIO YCHEITHON
MpoECCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE yMEHHI W HABBIKOB Pa3yMHOTO MPHUPOIOIOIB30BAHUS, PA3BUTHE
DKOJIOTMYECKON  KyJNbTypbl, TNPUOOpPETEeHHE  OMbITa  OOIIEeCTBEHHO-TOJIE3HOU
HKOJIOTMYECKOH J1eATETHbHOCTH.

OO0mee YUCIIO YacoB, MPEIyCMOTPEHHBIX I HM3yYEHUS XUMHUHM Ha YriyOJCHHOM YPOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 kmacce — 102 yaca (3 4aca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOro00pa3uu
OpPraHMYECKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOECHHME aToMa YIJIEpPOAa: OCHOBHOE U BO30YXIEHHOE COCTOSIHHUA.
BanenTHbple BO3MOXKHOCTH aroma yriaepoga. XUMUYecKasl CBSI3b B OPraHMYECKUX COCIUHEHMSIX.
Tumbl THOpUAM3aMKA aATOMHBIX OpOHTanel yriepona. MexaHu3mbl 00pa3oBaHUsl KOBaJICHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AKLENTOPHBIN). THUIIBI NepeKpbIBaHUA aTOMHBIX OpOUTalell, 6- U
n-cBa3u. OnuHapHasi, 1BOHHas M TpoiHas cBs3b. CrocoObl pa3pbiBa CBsA3€ B MoOJIEKyJax
oprannveckux Beniects. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduie u 3JeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABJICHUsS] O CTPYKTYPE MOJIEKYJ. 3HAYEHHUE TEOPUU CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJbl pa3iMyHBIX BUOB:
pa3BEpHyTas, COKpall€HHas, CcKeyneTrHas. Ms3omepusa. Buabl wu3omepum: CTpyKTypHas,
INPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKThl B MONEKyJax OpraHMYeCKHUX COSIWHEHHN
(MHIyKTUBHBINA U Me30MEPHBII 3 PeKThI).

[IpencraBienue o ki1accupuKaluy opranndeckux BemecTs. [loHsTre o GyHKIMOHATBHON
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCKHX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OT/EIbHBIX MPEACTaBUTENEH.

OcobeHHoctn W Kjlaccu(uUKanus  OpraHMYeckux  peakuumi.  OKHCIUTENbHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKHX BEIIECTB W MaTepualaMHM Ha UX OCHOBE, OMbBITHI MO MPEBPALICHUIO
OpraHMYeCKHUX BEIIeCTB IpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHeE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. 'oMoorudeckuii psii ankaHoB, oOrmias ¢popMyra, HOMEHKIIATypa U U30MEpHs.
DJIeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYI alKaHOB, SP°-THOPHAM3AIMS ATOMHBIX
opburaneit yriepoaa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYeCcKHe CBOWCTBA aJKAaHOB: peaKLUU 3aMEIIeHMs], N30MEpHU3aLIH, JerUIpUPOBaHMUS,
HUKIU3alliy, M[HPOJIM3a, KpekuHra, ropeHus. [IpeacraBieHne o MexaHHW3Me peakuui
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MoyyeHHs U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O6mas Gpopmyna, HOMEHKIAaTypa u u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MaiblX (IMKJIONpPOINAaH, UUKIOOyTaH) M OOBIYHBIX (LIMKJIONEHTaH,
IIUKJIOT€KCaH) UKIIoaIKkaHOB. COocoOBI MOMyYeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Ankensl. ['oMonoruueckuii psit aakeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ aJKCHOB, SP>-TMOPHIM3alMs aTOMHBIX opOuTaneii
yriaepoja, - U n-cBa3u. CTpyKTypHas M reoMeTpuueckas (Iuc-TpaHc-) uzoMmepus. dGusznueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: DPEAKLHMM IIPUCOCIAMHEHMs, 3aMCILUCHHUS B O-
[IOJIOKEHUE IIpU JBOWHON CBS3M, NOJMMeEpU3anuu U okucieHus. [IpaBuiio MapkoBHUKOBA.
KadecTBeHHbIE peakuK Ha 1BOIHYIO CBsi3b. CIOCOOBI NOTYYEHUS U IPUMEHEHHE AKEHOB.



Anxanuensl.  Knaccupukanumss — ankagueHoB — (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHS W XHUMHYECKHX CBOWCTB
conpsikEHHbIX ueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CriocoObl nostyueHus 1 NPUMEHEHNE alIKaJlEeHOB.

Anxunsl. "'omonornyeckuil psj aakuHoOB, oOmas ¢popMmysa, HOMEHKIATYpa U U30MEpHUS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHUHOB, SP-TUOPHAM3ALMUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aTKMHOB. XUMHUYECKHE CBOMCTBA: pEaKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMEpHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIUX KOHILIEBYIO TPOHHYIO CBsA3b. KauecTBEHHbIE peaklMM Ha TPOiHYIO CBs3b. CrocoObl
MIOJIyY€HUs U IPUMEHEHHUE AJIKUHOB.

Apomaruyeckue yrieBoopo/ibl (apeHsl). 'omonornyeckuit psii apeHos, odmas popmyia,
HOMEHKJIaTypa ¥ U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJAHOM paJMKaie, peaklUu IPUCOSAUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3omna. Ilpeacrasienne 00 OpUEHTHPYIONMIEM JICHCTBUN 3aMEeCTUTEINCH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE aJIKWIbHBIX PaJUKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOIPYIIIbl, aTOMOB TanoreHoB. OCcOOEHHOCTHM XMMHYECKHX CBOWCTB CTHpOJA.
[Tomumepuszamuss  ctuposna. CrHocoObl  MOJyuYe€HUS U NPUMEHEHHE  apoOMaTHYECKHUX
YTJIEBOJIOPO/IOB.

[Tpuponnsiii ra3. IlomyTtabie HedTsHBIEe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yrojib U HPOAYKTHl ero mnepepadotku. CrocoObl nepepadoTKh He(TH: MEeperoHka, KPEeKUHT
(TepMHYECKH, KaTaJIUTUYECKHM), pupopMuHr, nuponus. [Ipoaykrsl nepepaboTku HedTH, UX
MPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOreHIPOU3BOAHBIX YIJIEBOJOPOAOB. Peaknuu 3amelieHus
rajJloreHa Ha THAPOKCOTPYIITy, HUTPOIpYMIly, LHMAHOTPyMIy, aMmuHorpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO pacTBopa wménoun. B3aumonelictBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LHMHKOM. [IoHsATHE O METaloOpraHM4ecKUX COCIUHEHUSX.
Vcnonb30BaHue TalOreHIPOM3BOJIHBIX YIJIEBOJOPOJAOB B OBITY, TEXHMKE W TpPU CHHTE3€
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAIbHbIE METObl H3Y4YEHHsS BEHIECTB M MX MPEBpALEHUI: HU3ydYeHUe
(¢u3MUecKuX  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTB),  KAueCTBEHHBIX  peakuuit
YIJIEBOAOPOAOB Pa3IMYHBIX KJIacCOB (0OeciBeunBaHNEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE yTIEpo/ia U BOJAOPOJa B OPraHWYECKHUX BEIIECTBAX,
NOJyYeHHEe STUJICHAa M H3Y4YEHHE €ro CBOWCTB, O3HaKOMJIeHHe ¢ KoJulekuusmu «Hepts» u
«Yroiap»y, ¢ o0pasnamu IIacTMacc, KaydyyKOB M PE3HHBI, MOJICIIMPOBAHHE MOJIEKYJI
YTJIEBOJIOPOOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xamue oprannyeckme coeiMHeHus.

IIpenenbHble OnHOATOMHBIE cOUpThl. CTpoeHHE MOJEKysl (Ha NpUMEPE METaHoja U
stanona). 'omonoruueckuii psig, odmas Gpopmyina, u3oMepus, HOMEHKIATypa U KJIaCCH(PHUKAIINS.
dusnyeckue CBOWCTBA MpEAETbHBIX OJHOATOMHBIX CIUPTOB. BoJgopoiHble CBs3M MEXIy
MOJIEKYJJaMM ~ CHMPTOB. XHMMHUYECKME CBOMCTBA: pEaKUMU 3aMEIleHUs, Jerujaparanui,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakius Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CriocoObI osTy4eHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa 1 u3oMmepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOJNCTB.

MHoOroaToOMHbI€ CHOUPTHI — ATWIEHIVIMKOIb M IIHLEpUH. DPU3NYECKHE U XUMHYECKHE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKMMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaklusi Ha MHOrOaToMHble cnupThl. [IpencraBienne o mexaHusMme
peaknuii HyKJIeopuIbHOrO 3aMeleHus. JleiictBue Ha opranusM 4enoBeka. CriocoObl MOTyUYeHUs
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI K OEH30JIBHOTO SIpa.
®usnueckue cpoicTBa (eHosa. OCOOEHHOCTH XMMHYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakuuu Ha (enon. TokcumuHocTh (enona. CrocoObl TOMy4YeHHs M MpHUMEHEHHE (eHoa.
®denonopMabIeTHAHAS CMOJIA.

KapOoHuibHbBIE COEMTUHEHUS — QIbJErHIbl M KETOHBl. JJEKTPOHHOE CTPOCHHUE
KapOOHWIBHON Tpymnmbl. ['oMoiornueckue psaasl anbAETHAOB M KETOHOB, obmias ¢opmya,
M30MEPUS M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETH0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE allbJIeruJioB,
KauyeCTBEHHbIE peakiuu Ha anpiaeruapl. CrnocoObl MONy4YeHHUS W TMPUMEHEHUE albIeTUIOB U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOSHHOCTH CTPOCHHUS MOJEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
IpelenbHBIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3M MeEXAy MOJEKylIaMH KapOOHOBBIX
KHUCJIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakius 3TepU(UKALUHU, PEaKIUU C
y4acTHEM YTJIEBOJOPOAHOTO pagaukaia. OCOOEHHOCTH CBOWCTB MypaBbUHOMN KUCIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KAPOOHOBBIX KHCIIOT — CIIOKHBIX 3pupax. MHOroobpasue kapOOHOBBIX KHUCIIOT.
OcCOoOeHHOCTH CBOMCTB HEMpPEENbHBIX M apOMaTHUYECKUX KapOOHOBBIX KHCIOT, AUKApOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpenctaBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJbMUTHUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO8As KHUCIOThl. CrocoObl
MOJTy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. 'oMonoruueckuit psa, obmas Gopmyina, ©30MepHUs 1 HOMEHKJIATypa.
Puznyeckne 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpefe.

Kupsl. Ctpoenue, ¢puznueckne ¥ XMMHUUYECKHE CBOICTBA XUPOB: THAPOJIU3 B KHUCION U
nienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJAEPKAIIMX OCTATKH HETIPEAETbHBIX KUPHBIX
kucaoT. JKupsl B mpupoze.

MBpUIa KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, AH- H
noymcaxapuasl). MoHocaxapuapl: TiIIOKo3a, (pyKTo3a, TajiakTo3a, pubo3a, ae30Kcupubo3a.
dusnyeckue CBOMCTBA M HaxoxzaceHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PpPEaKIMM C YYacTUEM CHUPTOBBIX M aNbACTUAHOW TIpylN, CIOMPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHWe TIIOKO3bl, €€ 3HA4Ye€HHWE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHaBIUBAIOLME aAucaxapuiel. ['maponus nucaxapupoB. HaxoxzaeHue B mpupone u
npuMmeHenue. llonmcaxapuapl: Kpaxmall, INIMKOTeH M einoio3a. CTpoeHHe MaKpOMOJIEKYJT
KpaxMmana, TJUKOT€Ha M ILeJUTroJIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M LEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJN3, KAYECTBEHHAs PEaKius C HMOJAOM. XHMHUYECKHE
CBOWCTBA IIEJUTIOJIO3BL: THAPOIIH3, TOIy4eHUE F3PUPOB 1euTt0N03bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, all€TaTHBIN MIENK).



OKclepUMEHTAJIbHbIE METOJbl M3YYEHHsS BEIIECTB M UX NPEBPAIIECHUN: PAaCTBOPUMOCTh
pa3IMyYHBIX CHUPTOB B BOJAE, B3aWMOJAEWCTBHUE 3TAHONA C HATPUEM, OKHUCIEHHE 3THUIIOBOIO
CIMpTa B albJEeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kajusi (BO3MOXHO MCIIOJb30BAaHUE BUIEOMATEPUAIIOB), KAUECTBEHHbBIC PEAKLIUU Ha
anpAeTu bl (¢ ruapokcuaoM quammunacepeopa(l) u ruapoxcuaom meau(Il)), peakums raunepuHa
¢ rugpokcuiom meau(ll), xummuueckue cBoiicTBa pacTBOpa yKCyCHOM KHUCIIOTHI, B3aUMOJIEHCTBUE
pacTBopa riaoko3bl ¢ runapokcuaom meau(ll), BzaumopaeiicTBue kpaxmaia ¢ MOJOM, pEIIECHUE
9KCHEPUMEHTAJIbHBIX 3a]a4 110 TeMaM «CrupThl U (peHomnby, «KapooHoBble KucioThl. CloXKHbIE
3hupb.

A3oTcoaep:kamye opraHuyeckne coeANHEeHusl.

AMUHBI — OpraHMYecKHe TPOM3BOJIHBIE aMMuaka. Kiaccuukamuss aMHUHOB:
annpaTUUecKue U apoMaTUYeCKHe; NepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas (opmyna, U3oMepus, HOMEHKIaTypa U (pusnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKUIMPOBAHUE, B3aHMMOIEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHWINH — OpeJCcTaBUTENIb aMUHOB apoMaTHueckoro psjga. CTpoeHne aHwinHa. B3aumHoe
BJIMSIHME TPYII aTOMOB B MoJjeKyje aHwinHa. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMIJIMHA.
KagectBennsle peakuuu Ha aHWianH. CrocoObl TOJXYYEHUS W TPUMEHEHHE aln(aTHUIECKUX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH30J1a.

AmuHokucnorel. Homenknarypa wu  nzomepus. OThenbHbIE TPEACTABUTENN  O-
AMUHOKHCJIOT: IVIMLHH, anaHuH. Pu3nueckne CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHBIX OPraHUYECKUX COEAMHEHMH, peakuus MOJMKOHIAEHCAIIUH,
o0Opa3oBaHMe NENTHAHOM CBsA3M. buonornueckoe 3HadeHHe aMHUHOKHCIOT. CHHTE3 U TUIPOIH3
HENTHIOB.

benkn xak mnpuponnsle nonumepsl. [lepBuuHas, BTOopuyHass W TpPETHYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JIEHATypalys, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCIEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX MPEBPALIEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IeHATypalusl OETKOB MpPU HAarpeBaHMU, I[BETHbIE peakIMM Ha OEJKU, pellieHue
HKCIEPUMEHTAJbHBIX 337a4 10 TeMaM «A30TcojepiKalllue OpPraHMYeCKHe COEIUHEHUs» U
«Pacno3HaBaHHne OpraHUYECKUX COSAMHEHUID.

BbicokoMo1eKy IsIpHBIE COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPHU3alUH, CPEeIHss MOJIeKyJsipHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEPHU3aIIs U MOJIMKOHCHCAIIHS.

[TomumepHbie MaTepHabl. [Inactmacchl (TmoNMATUIIEH, MOJIUIIPOITUIIEH,
NOJIMBUHUJIXJIOPU], MIOJINCTUPOIT, MOJIMMETUIIMETAaKpHUIIaT, MOJIMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzanuus u nepepaboTKa MmiacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHEe Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHEBL. Pe3nHa.

Bonokna: HarypanbHble (XJIONOK, LIEPCTh, IIENK), NCKYCCTBEHHBIE (BHUCKO3a, allE€TaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHadeHus (TediaoH, KeBiap, AIIEKTPONPOBOJSAIINE
HOJIMMEpHI, Onopa3zinaraeMble OJIMMEpPHI).



OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHUS BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHHE C
oOpasliaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peIIeHue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «Pacro3HaBaHue IJ1IaCTMAcC U BOJIOKOHY.

Pacuérnsbie 3agaun.

Haxoxnenue MonekynsipHON (pOpMyJibl OPraHUYECKOTO COETMHEHUS 10 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOMSIIUX B €r0 COCTaB, HAXOXXACHHUE MOJICKYJSIPHOH (OpPMyJBl OpraHUYECKOro
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHuUs, MO KOJIMYECTBY BeEIIeCTBa (Macce,
00BEMY) MPOIYKTOB pPEeaKIMU U/UIN UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (popMyIbl
OpPraHMYECKOT0 BEUIeCTBA Ha OCHOBE €ro XMMHYECKHX CBOICTB WJIM CIIOCOOOB MOJIy4YeHUS,
OIpEIEeNICHHUE JI0JIM BBIXOJA MIPOIyKTa PEAKIIMUA OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXNpeaMeTHbIX CBS3€M MpU U3yYEHUHM opraHuyeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSATUHN, IPUHITHIX B OTEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mye ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHHUE, HAyYHBIM (haKT, THUIOTE3a, TEOPHs,
3aKOH, aHAJIW3, CHUHTE3, Kiaccu(uKanus, HaOIIOJeHHE, W3MEpPEHUE, SKCIEPUMEHT, MOJEIb,
MO/ICJINPOBAHUE.

®usuka: marepus, aroM, JJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEHIECTBA, (PM3MYECKUE BEINYHHBI,
€MHULBI U3MEPEHUs1, CKOPOCTb, SHEPIHs, Macca.

buonorus: kierka, opranusM, dKocucTema, ouocdepa, MeTaboINU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCUHTE3, JIbIXaHHE, OENKH,
YTJIEBOIBI, )KUPBI, HYKJIEUHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpacdusi: mosne3Hble UCKOMaeMbIe, TOTLIHBO.

TexHONOrus: MUILEBbIE MPOAYKThI, OCHOBBI PAllMOHAIIBHOTO MUTAHUS, MOIOIINE CPEICTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KJIIACC

OBLIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XUMUYecKui aneMenT. M3otonsl. CTpoeHHe 3JIEKTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHM W TOJAYPOBHU. ATOMHBIC
opbutanu. Knaccuduxaruss XMMUYECKUX IJIEMEHTOB (s-, p-, d-, f-amementsl). Pactpenenenue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTANsAM. ODIEKTPOHHBIE KOH(QUTYpallMd aTOMOB JJIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPHUOJOB B OCHOBHOM U BO30OYXIAEHHOM COCTOSHUHU, DJIEKTPOHHBIC
KOH(HUTYpaIi HOHOB. DJIEKTPOOTPUIIATEITEHOCTb.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucremMa XUMUYECKUX diemMeHTOB J[.H.
MenneneeBa. CBsi3b NEPUOJUYECKOrO 3akoHa U llepuoamueckoil CHUCTEMBI XHMHUYECKHX
AJIEMEHTOB C COBPEMEHHOW TE€OPUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH MU3MEHEHHUSI CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOXKHBIX BEIIECTB MO TpymHmnaMm u
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJCHTHAs, MOHHAs, METaJUIMYECKasl.
MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIENITOPHBIA. DHEPTUs
U JuinHa cBA3U. [lonspHOCTH, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBsa3u. Bogopoanas cBsA3b. MEXMOIEKYIISIPHBIEC B3aUMOACUCTBUS.



BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpPUMEPE COCIUHEHHI 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX —coequHeHusXx. (CocTaB KOMIUIEKCHOTO HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJSIpHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTAILTUYECKUX
pemEToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mctunnbie pactBopsl. [IpeacraBienue 0 KOJITOUIHBIX
pactBopax. CrmocoObl BBIpRKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBas JOJs BeEHIecTBa B
pacTtBope, MOJspHas ~ KOHLEHTpanus. HacelllleHHbIe ¥ HEHACBIIIEHHBIE  PAaCTBOPHI,
pactBopumMocTb. Kpucramnoruaparst.

Knaccudukanus v HOMEHKJIATypa HEOPraHMYECKHX BEHIeCTB. |pHBUAIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJICTABUTEIICH HEOPTraHUYECKUX BEIICCTB.

Knaccugukanus XauMHUYeCKUX peaKifii B HEOPTaHNYECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHHS W IMPEBPALICHUS 3HEPrUU MPU XUMHUUYECKHUX
peakiusx. TernoBbie 3QPEeKThl XUMHUUECKUX peakuuii. TepMoXuMuyeckue ypaBHEHHUsI.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIS
U TeTeporeHHbie peakuuu. Katanmus u kataan3aTopsl.

OOpatumbie u HeoOpaTuMble peakuuu. XuMUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMSIOUIME HA TOJOKEHHUE XUMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBIIEHUE M KOHIIEHTPAIlMU BEIIECTB, YYacTBYIOMUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekTponauTnueckas aucconuanus. CunbHble W crnabble  21MeKTponuThl. CTeneHb
nuccormanuu. Cpega BOJHBIX PacTBOPOB: KUCIIOTHas, HEUTpasibHas, LIejIo4yHas. BogopoaHsliii
noka3zarensb (pH) pactBopa. ['unponus coneil. Peakiiun noHHOro oomeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb |
BOCCTAaHOBUTENb. [Ipolecchl OKHCIEHHsT U BOCCTAHOBJIEHUS. BakHeWlne OKUCIUTENH U
BOCCTaHOBUTENH. MeTO/I 2NIeKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEI[ECTB.

DKCIepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB U WX TMPEBPAIICHUI: pa3liokKeHUe
MEepPOKCHIa BOJIOPOJa B TPHCYTCTBHHM KaTalW3aToOpa, MOJEIH KPUCTAUIMUYECKUX PEMIETOK,
MPOBEJCHUE pEaKIMii HOHHOTO OOMEHa, OIpeNeleHHe Cpeabl PAcTBOPOB C TOMOIIBIO
WHAUKATOPOB, U3yUEHUE BIUSHUS Pa3IHUHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH pEeaKIuu U
MOJIOKEHNE XUMHUIECKOTO PABHOBECHSI.

Heopranuveckast xumus.

ITonoxxenue HemertaiuioB B llepumommueckoin cucreMe XuMHuueckux sieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HUX aroMmoB. (Dusnyueckue CBOICTBA HEMETaJUIOB.
AnoTponusi HEMETaUIOB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bomopon. Ilomydenne, guznueckne M XUMHYECKHE CBOWCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ nipubl. TOTUIMBHBIE 371€EMEHTHI.

lanmorensl. Haxoxaenwe B mpupojie, COcOObI MoMydeHus, GU3HUECKUe U XUMHUYECKUE
cBoiicTBa. ["asioreHoBOIOpOABl. BaxkHeHme KHUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJOTreHOB.
JlabopaTopHble ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOTy4YeHHsI rajioreHoB. [IpuMeHeHne raloreHoB u
UX COEAUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble W IPOMBILUIEHHBIE CIIOCOOBI MOTYYEHHsI KHCIOPOAA.
@usnyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopojga M 030HAa. OKcuabl U
HEPOKCH/IBI.

Cepa. Haxoxnenwe B mpupoae, CIOCOOBI MOJNy4eHHUs, (U3MUECKUEe U XUMHYECKHE
cBorictBa. CepoBomopon, cyiabdunbl. Oxkcua cepoi(IV), oxcun cepri(VI). Cepuucras u cepHas
KACTOTBI U uX coiu. OCOOCHHOCTH CBOMCTB CepHOM KuCHOTHL. [IpuMeHeHHEe cepbl U e€
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOMydeHHs, (PU3MUYECKHe U XUMHYECKHE
cBoMcTBa. AMMHMaK, HUTpuIbl. OKcHIbl a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KHUCHOTHL lIpriMeHeHMe a30Ta U €ro COeIUHEHHM. A30THbBIC
yI00peHusl.

®ochop. Haxoxaenwe B mpupojie, crnocoObl MoidydeHusi, GuU3NYECKue U XUMHUYECKUE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue dhocdopa u ero coenuaenuii. DochopHbie ya00peHusI.

Yriepon, HaxXoXIeHHWE B TpuUpoje. AIDIOTporHble Moaudukanuu. Ddusndeckue u
XUMHYECKHE CBOMCTBAa MPOCTBHIX BeHIECTB, oOpa3oBaHHBIX yriepoaoMm. Oxkcupn yraepoma(ll),
okcua yriaepona(lV), yrompHas kuciota W €€ coiu. AKTHBUPOBAHHBIA Yrojib, aJcopOIus.
Oymnnepensl, rpadeH, yriaepoaHsie  HaHOTpYyOku. [IpuMeHeHHe TpPOCTBHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €TI0 COEAMHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, CrocoObl MOMyuYeHus, (pusnueckue M XUMHUYECKHE
cBoiictBa. Okcun kpemuus(IV), kpeMHUeBas KMCIOTa, CUIUKATHI. [I[puMeHeHe KPEeMHHUS U €ro
coenuHeHuil. CTEKIO0, ero noy4eHue, BUabl CTEKIIA.

[Tonoxenue meramwios B [leproanyeckoit cucteMe XuMHUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gpu3nueckue cBOMCcTBa METANJIOB.
[TpumeHeHne MeTalIoB B ObITY U TexHUKE. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psJl  HampsDkeHUH MerauioB.  OOmme crnocoObl  MOTyYeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAITYPIusl, eKTpomeTautyprus. [lonstue o koppo3un
MeTalioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka metamioB [A-rpynmel [lepuogndeckoit cHCTEMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydyenue, pusnueckue U XMMHUYECKUE CBOICTBa, MPUMEHEHUE
MIPOCTHIX BEIIECTB M MX COSAMHEHUH.

Oo6mas xapaktepuctuka MetamnoB IIA-rpynmsl [leprogudeckoil CHCTEMBI XUMHYECKHX
DJIIEMEHTOB. MarHuii u KaublMid: TMOJy4YeHHe, (QU3NYeCKUe U XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE MIPOCTHIX BEIIECTB U X coequHeHUH. JKECTKOCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

AmOMUHUI: TIoNydyeHue, GU3NYecKue U XMMHUYECKHEe CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COeAMHEHUH. AMGOTEpHBIE CBOWCTBA OKCHAAa U THAPOKCHAA AaTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6mass xapakTepucTuka MeTauioB noOounbix mnoarpynm (b-rpymm) Ilepuomudeckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAnHeHUuM. OKCUIbI U THAPOKCHIBI
xpoma(Il), xpoma(Illl) u xpoma(VI). Xpomarsl U IUXpOMATHl, UX OKUCIUTEJIbHBIE CBOWCTBA.
[TomyueHnue u npuMeHEHUE Xpoma.

du3nyeckue M XUMHYECKHE CBOWCTBA MapraHiia M €ro coeauHeHui. Baxueiimme
coenunenus: Mmapranna(ll), mapranua(IV), mapranua(VI) u mapranma(VII). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.



Du3nYecKue U XUMUYECKHE CBOMCTBA XKeJe3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonyuyenne u npuMeHeHHE Keje3a U ero CIJIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEJIU U €€ coeuHeHuil. [lonydenre u npumeHenne
MeIU U €€ COCTMHEHUM.

[{unk: nonyuyenue, Gpu3ndecKue U XuMUYEeCcKkre cBoiicTBa. AMGoTepHbIe CBOWCTBA OKCHUIA
Y THUAPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne IIMHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJIbl H3Y4Y€HHS BEHIECTB U MX MPEBPALICHUN: HU3yYCHUE
00pa310B HEMETAJIOB, TOpeHue cepel, gocdopa, xenae3a, MarHus B KUCIOPOJIE, M3yUeHUE
KoJuleKuuu «MeTamibl U CIJIaBbD», B3aMMOJEHCTBHE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMU KHUCIJIOT U IIETI0Uel, KAYeCTBEHHBIC PEaKIIM Ha HEOPTAHMYECKUE aHUOHBI,
KaTHOH BOJIOPOJa U KaTHOHBI METAJJIOB, B3aMMOJIEUCTBUE TMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIEPUMEHTANIbHBIX 3aJa4 10 TeMaM «l anoreHsn»,
«Cepa u e€ coeqmHECHUSD», «A30T U Pochop U UX coeTMHECHUSD», « MeTaIIBI TJIABHBIX TIOATPYIII,
«Mertamibl MTOOOYHBIX MTOATPYIIID.

XuMUA U )KU3Hb.

Ponb xumuu B obecriedeHNH yCTOWYMBOTO pa3BUTHUS denoBeuecTBa. [loHATHE O HAyUHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAay4yHOTO wuccienoBanus. HayuyHble NpUHIMIBI
OpraHu3aIi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CIIOCOOBI MOYYEHUSI BaXKHEUIIINX
BElIEeCTB (Ha MpUMEpe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoJa). [IpoMblineHHbIe
CIOCOOBI MOMYYEHHsS] METANIOB M CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKaoIeld cpeabl H
ero rnocyiencTBus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYenoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBuia uCMONB30BaHUS
JIEKApCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

X¥MUs TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumwus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs MIPETapaToB OBITOBOM XMMHUH B MOBCEAHEBHOMN KH3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHbIE MaTepHalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKiue 1 MUHEPAIbHBIC yI00pEHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, KepaMuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHnoTexHonoruu.

Pacuérnnie 3anaum.

Pacuérer: Maccel BemiecTBa win 00OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 YUaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MAacChl (00bEMa, KOTUIECTBA
BEIIIECTBA) IMPOJIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB MMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa pPEaKkllMd, €cld OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEd PAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlM BEIECTBa B PACTBOpPE, JOJW BBIXOJa TMPOJIYKTAa PEaKIUH OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpeamMeTHbIE CBS3H.

Peanuzamust MeXMIpeIMETHBIX CBSI3CH MPU W3YYEHUHU OOIIEH U HEOPraHMYECKOW XMMHH B
11 xmacce ocymiecTBiIsSeTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHbIX MOHSTUH,
TaK 1 MOHATUM, IPUHATHIX B OTACIIbHBIX MPEIMETAaX €CTECTBEHHO-HAYUYHOI'O [IUKJIA.



OO0mue ecTeCTBEHHO-HAyYHbIC TMOHSATHS: SBJICHHE, HAydHbIH (akT, TUmoTe3a, Teopwus,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIKS, TEePUOJUIHOCTh, HAOIIOJCHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusuka: marepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, d3JEKTPOH, IMPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUA YPOBEHBb, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
MU3MEPEHHUsI, CKOPOCTh, SJHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTema, Ouocdepa, MeTaboJUM3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YTJIEBOIbI, HYKIECHHOBBIE KHCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHEpaIbl, TOPHBIC TTOPOJIBI, ITOJIC3HBIE NCKOIIAEMEBIE, TOTUIMBO, PECYPCHI.

TexHonorus:: XuMHU4ecKasi MPOMBIIIEHHOCTh, METAJUTYPrus, CTPOUTENbHbBIE MaTepUabl,
CEIbCKOXO035MCTBEHHOE IPOM3BOJICTBO, MHIINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaT€pPUAJIOB, SJIEKTPOHHAS! TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBHM C CUCTCMHO-ACATCIIBHOCTHBIM 1IOAXOAOM B CTPYKTYpPC JHMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS MpeaMeTra «XHUMHsS» Ha YPOBHE CpEIHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOUIMMUCS POCCUHCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENENIEHUIO;
HaJIMYMEe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb M  CIIOCOOHOCTH  OOydYaromumxcs
PYKOBOACTBOBATHCA HNPHUHATBIMH B O6HIGCTB€ npaBujiaMM W HOpMaMu IOBCACHUA; HAJINYUC
IIPaBOCO3HAHUS, HKOJIOTUYECKON KYJIbTYphl; CIOCOOHOCTh CTaBUTh LEJIU U CTPOUTH >KU3HEHHbBIE
IUIaHBI.

JlugHOCTHBIEC pe3yJIbTaThl OCBOCHUS MpeaMeTa «XUMHUSD OTpaxaroT chOpPMHPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW NEATEIIFHOCTH 00OYYaIONIMXCs B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE PE3yJIbTAThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIIFHOCTH 00OYYaIONIMXCS B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM J1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYaIOIUMUCS CBOUX KOHCTUTYIL[MOHHBIX MPaB U 00SI3aHHOCTEH, YBaXXKEHUS K
3aKOHY U NMPaBOMIOPSAKY;

NpEaACTaBJICHHUA O COLNUAJIBHBIX HOpMax W IMpaBUIaX MCEKINYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPU CO3JaHUM YYEOHBIX MPOEKTOB,
PEIICHNN y‘~I€6HBIX 1 ITO3HABATCJIbHBIX 3a4a4, BBIIIOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYyTrUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUeOHOM NesATEIbHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHUS:

OCHHOCTHOI'O OTHOHICHHA K HCTOPHUYCCKOMY H HAY4YHOMY HACJIICIUIO OTEYECTBEHHOM
XAMMUH,

YBa)KEHHUsSI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUH U TMPAKTHUECKOTO MPUIOKESHUS
XMUMHH, OCO3HAHMSI TOTO, YTO JaHHBbIE HAYKH €CThb pe3yJibTaT JIMTENbHBIX HaOII0EHHH,
KPOIMOTIMUBBIX OKCIIECPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyda y‘—IéHBIX H IMTPAKTUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IIOJIy4YEHHH M TMOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSX COBPEMEHHOM 0T€UeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUA, STHYCCKOT'O IMTOBEACHM,

CHOCOOHOCTH OLCHUMBATb CHUTyallMW, CBA3AaHHBIC C XHUMHUUYCCKHMHU ABJIICHHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJECHHWE M IOCTYNKH CBOMX TOBAapUINEH C MO3MLUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMS ITOCIIEICTBUI TOCTYIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHMs LEHHOCTeH 30pOoBOro M Oe30macHoro olpas3a KHU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUUYECKOMY 3/10POBbIO;



coOIOIeHHsT TPaBWJI O€30MacCHOTO OOpaIIeHHUs] C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHMMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAILHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICACTBUI M HEMPHUATHUS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aJKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOH KOMIIETCHTHOCTH B y4€OHO-HCCIIEIOBATEIbCKOW JICSITEIBHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLMAIbHOU
HaIpaBJICHHOCTH (B paMKaxX CBOET0 KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYEHHUIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHAYaJIbHOM TPAEKTOPUH OOpa30oBaHUs,
Oynyueit mpodeccuu U peaan3anuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C yUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€J1eCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOseM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJIS PEIICHHS BOTIPOCOB
palMOHAIBHOTO MPUPOIONOIB30BAHNS;

AKTUBHOTO HENPUATHS NEHCTBUM, MPUHOCIIIMX BPEI OKpPY’Kallled MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE IKOJOTHYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Ms PA3BUTOTO HKOJIOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIbITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATBLHON MPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKd U
00LIECTBEHHON IPAKTHKHY;

MOHUMAaHUS CIEeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HopMUpOBaHUHU
paIoOHaTBHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU [IEJIOCTHOTO MPEICTaBICHHs 00 OKpYy KaroIIeM
MHUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B MO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEH U
penIeHNH IPOo0IeM COXpaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JJISI COBPEMEHHOW IMBHJIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHOU POJIM B CO3/IaHUM HOBOM 0aszbl MaTepuaibHOU
KYJbTYPBI, B PEIICHUH IIT00ATBHBIX MTPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIAUIMHBI,
o0ecreueHnH yCIIOBUM YCTICIITHOTO TPYJa M AKOJOTHYECKA KOM(DOPTHOM KU3HHU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX, CMIOCOOHOCTH HCITOJIB30BaTh MOTyYaeMbIe 3HAHUS NS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOMIETO0 MHUpa M MPOHCXOIIIINX B HEM H3MCHEHHIA,
YMEHHS JieJlaTh 000CHOBAHHBIC 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX ()aKTOB M MMCIOIIMXCS JAHHBIX
C IEIIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIJISI PELICHUS TPOOIIEM
B PCAIBHBIX )KU3HEHHBIX CUTYAIUSIX;

MHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C >KH3HCHHBIMHU
MOTPEOHOCTSMH,

UHTEpeca K OCOOCHHOCTSM TpyJda B pa3lInyHbIX cdepax npodecCHOHATBHON
JESITCIIbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS! MPOTrpaMMbl MO XMMHHM Ha YPOBHE CPEIHErO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCS MEXIUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUYHbIe OHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienru(uKy METO/I0B NO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTeMa, HAYyYHBIH (PaKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHMBEpCalibHble  yueOHble  JeHCTBUS  (TMO3HABaTeNbHbIE,  KOMMYHHKATHBHBIE,
peryisTuBHBIE), oOecrieuuBarouie (QopMUpOBaHME (PYHKIHMOHAIBHOW TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CIIOCOOHOCTh ~ OOy4arolIUMXCsl ~ MCIOJb30BaTh  OCBOEHHBIE  MEXIAMCUUIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHUBEpCAlbHble yuyeOHble AECUCTBUS B IO3HABATEIbHOH U
COLIMAJILHON ITPaKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTe/1bHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eHCTBUS

1) 6a30BbIe JJOrMUYecKUe AeHCTBUSI:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUHU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIISAMUA,

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTAaHaBIMBAaTh KX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUM;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYECCKUX peaKHHﬁ;

YCTaHABIUBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTYy U3YYaeMbIMH SIBJICHUSMU,

CTPOUTL JIOTUYCCKUC PACCYKACHUA (I/IH,Z[yKTI/IBHI:Ie, ACAYKTUBHBIC, I10 aHaJIOFI/II/I),
BBISBIISITh 3aKOHOMEPHOCTH U NPOTUBOPEUHUSI B PacCMaTpUBACMBIX SIBJICHUAX, (OPMYIHPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHU CHMBOJIMUECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,



XUMHYecKass (OpMysa, YypaBHEHHME XUMHYECKOM peakuuu — IpU pPELIeHUH Yy4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE IMPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKUE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJ0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEaKLUN;

dopMynHMpoBaTh 1MW M 3aJadyd  HMCCIEJOBAHUSA, HCIIOIb30BaTh IIOCTaBJICHHBIE |
CaMOCTOSITENILHO c(hOpMyJIMpOBaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BIAJCTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUSA M IPOBEACHMS YYCHHUYECKHX
AKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpPOIECcca, CAMOCTOSTEILHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMmyiupoBaTh O000OMICHHS ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/JOB peIICHUs
IIPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPopManuu (HAYYHO-TIOMYJISipHAsS
JauTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHaTM3UpoBaTh HMH(OPMAIMIO DPA3IUMYHBIX BUAOB U (OpM MpelncTaBiIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEUUBOCTE;

dbopMynpoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMalnu, HE0OXO0AUMOI /17151 BBITIOJIHEHUS yUYE€OHBIX 33/1a4 ONpPeIeIEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (pOopMy IpelcTaBieHUs] MHPOPMAIK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIM $3bIK B KayeCcTBE CpeACTBAa INpU paboTe ¢ XUMHUYECKOH
uHpopMaluell: MPUMEHATh MeEXIpeIMeTHble ((U3NUYecKue M MaTeMaTHYecKue) 3HAKu H
CUMBOJIBI, (hopMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATJIAAHOCTH.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TUAIOTa U/WUJIH TUCKYCCHH,
BBICKA3bIBAaTh UJIEU, (1)OpMy.]'II/IpOBaTI) CBOU HpC}IJ'IO)KeHI/ISI OTHOCUTCJIBbHO BBITTIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMENl Pe3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IpU  BBIIOJHEHUM XHMHUYECKOTO
9KCIIEPUMEHTAa, TPAKTUYECKOW paboThl MO HCCIENOBAaHUIO CBOMCTB H3Y4YaeMbIX BEILECTB,
peaimzanuu y4eOHOro MpoekTa, U (POpMyIHpOBaTh BBIBOJBI MO pPe3yJbTaTaM IMPOBEIEHHBIX
UCCIICIOBAaHUN MyTEM COTIIACOBAHMS MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMH.



PerJ’[HTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

CaMOCTOATENIBHO IUTAHUPOBATh U OCYLIECTBIATH CBOIO IIO3HABATEIIBHYIO JEATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeJiaraéMblii alrOPUTM JICHCTBUN TPU BBHIIOJHEHUU YYEOHBIX M HCCIIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUYETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIIATH CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

MNPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XMMHH Ha yriIyOJEHHOM YpPOBHE Ha
YPOBHE CpeIHEero oOuero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeaMmera
«XUMU» HayuyHble 3HAHUS, YMEHHUS M CIOCOOBI NEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
IpeoOpa30BaHNIO0 3HAHUM, BUJIbI IEATEIBHOCTH MO MOJYyUYEHUIO HOBOTO 3HAHUS U IPHUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CUTYallUsiX, a TaKKe B PEAJbHBIX JKU3HEHHBIX CUTYyalUsX,
CBA3aHHBIX C XUMHUEH. B mporpamme 1o XMMHM IIPEIMETHBIE PE3YJbTaThl IIPEICTABIICHBI I10
roJaM U3y4eHHs.

10 KJIIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUsD OTPaKaIOT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUI: O MecTe W 3HAYCHMHM OPraHMYeCKOW XUMHM B
CHUCTEME €CTECTBEHHBIX HayK M €€ POJu B 00ECIeUeHUN YCTONYMBOTO Pa3BUTHSI YEJIOBEUECTBA B
peuieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUUECKOW M THUIIEBON O€301acCHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/IaHUM HOBBIX MaTEpUaANOB, HOBBIX HCTOUYHUKOB HHEPIUU, B OOECIEeYeHUU
PaLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMHM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YyelloBeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUN, KOTOpas BKIKYACT: OCHOBOIOJIATraroLINe
HOHATUS — XUMMYECKHH 3J€MEHT, aToM, SApO M 3JEKTpOHHas o0ojouyka aroma, s-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKJIEHHOE COCTOSIHMSI aTOMa, TMOpHUIM3alvs aTOMHBIX
opOuTanel, HOH, MOJIEKyJa, BaJ€HTHOCTb, J3JEKTPOOTPHUIATENBHOCTb, CTEIEHb OKHCIICHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAasT Macca, MOJIAPHBIA OO0BEM, YIIEPOAHBIN CKeNlerT,
GyHKIIMOHATBHAS TPYINA, pajuKan, CTPYKTypHble (Gopmymsl (pa3BEpHYTHIC, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuueckKas, ONTHYECKas),
WU30MEpbl, TOMOJIOTUYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOAEpKAIINE
OpraHUYECKHUE COCAMHEHHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3ako” . M. MenneneeBa, Teopusi CTpOEHUs
oprannyeckux BemiectB A. M. byrtnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpPaHEHHS U TPEBpALICHMs] DSHEPTUM NPU XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMWMHM, MHUPOBO33PEHUECKHE 3HAHHU, JIEKAIIUE B OCHOBE IOHMMAaHUS
OPUYMHHOCTM M CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUW; TPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUWid, TEPMOJAMHAMHUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHM aTOMOB U TPYINIl aTOMOB B MoJIeKyJaX (MHAYKTUBHBIH U
Me3oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dakronorudeckue cBeneHUS O CBONCTBAX,
CoCTaBe, MOJyYeHUH U 0€301MacHOM MCIOIb30BAHNHU BAKHEHIIIUX OPraHUYECKUX BEUIECTB B OBITY



U TPAKTHUYECKON J[eATENbHOCTH YEJIOBEeKa, OOIIMX Hay4YHBIX MPUHIUNAX XHUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAaHOJA, IEpepabOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpHbIC MPU3HAKH MOHATHIA, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKHUX COECIMHEHUIA;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHUECKYIO CHMBOJIMKY JUISl COCTABIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCKIX BEUIECTB;

COCTaBIISITh yYpaBHEHUS XUMHUYECKUX pEaKUMd U  pacKphlBaThb HUX  CYIIHOCTE:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUI  I[OCPEICTBOM COCTaBJIEHUS  3JIEKTPOHHOI'O
OajaHca 3THUX pEaKIUW, peakIuii HOHHOTO OOMeHa MyTEM COCTaBJICHUS UX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTaBIMBATh MOJIEIM MOJEKYJl OpPraHMYeCKUX BEIIeCTB Ui WJUIIOCTPAllUU HX
XUMHYECKOT'0 ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABIMBATh NPUHAJJIEKHOCTh U3YYEHHBIX OPraHU4YEeCKUX
BEIIECTB MO X COCTaBY M CTPOCHHIO K ONpPEAECNEHHOMY KIIACCY/TPYyIIe COeNMHEHUH, 1aBaTh UM
Ha3BaHus 1o cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBHANbHBIE Ha3BAHUS
JUIsL  OTAEIBHBIX IIPEJACTaBUTENEH OpPraHUYECKUX BEIIECTB (ITUJICH, alEeTWIEH, TOJYyol,
TJIMIEPUH, OSTWICHTIUKONb, (eHoN, (OpMaNbIeTHa, aleTadbJCTHll, AaleTOH, MypaBbHUHAS
KHCIIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTHUHOBAS KHUCJIOTHI, TIUIUH,
JlaHUH, MaJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUI, U30MPEH, XJIOPONPEH, CTUPOI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHMsI ONPEAENATh BHJ XUMUYECKOW CBSI3M B OpPraHMYECKHX
COeIMHEHUAX (KOBaJCHTHAas U MOHHAs CBSA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHUYECKHUX
BemecTB A. M. BytnepoBa ans 00bsiCHEHHs 3aBHCHUMOCTU CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTb COCTaB, CTPOCHHE, (QHU3NYECKHE U
XMMHYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJKEHOB, AJKaJHECHOB, AJKMHOB, apOMaTHYECKUX YTJIEBOIOPOAOB,
CIIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CJIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOETUHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJIEBOA0B (MOHO-, TU- U MOJIHCAXapUIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYI0 CBSI3b MEXKIY HHMMHM YPaBHEHHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEeaKUuil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (HhOpMYIT;

c(OpMUPOBAHHOCTh YMEHHUS TMOATBEPXkAATh Ha KOHKPETHBIX NpPUMEpax XapakTep
3aBHCHUMOCTH PEaKLMOHHON CIOCOOHOCTH OpPraHMYeCKUX COEAMHEHMH OT KpaTHOCTHU M THUIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHMKH YTJIEBOJAOPOAHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, yrojib), CHOCOOBI €ro MnepepadoTKH M TMPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEPepadboOTKH;

c(OPMHUPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HaOJIOJEHUHM, W3MEPEHUH, MOJICIMPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUSI IPUMEHSATh 3TH 3HAHMUS,

c(OpMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OINEpAallMd  MBICIUTEIHHOM
NEeSITeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00OOIEHHE, CHUCTEMaTH3allhiO, BbISBIICHHE
IPUYHUHHO-CJIEICTBEHHBIX CBS3€H — /111 U3yUYEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEAKLUH;



c(OPMHPOBAHHOCTb YMEHUI: BBIABIATh B3aMMOCBSI3b XMMUYECKUX 3HAHUN C MMOHATUIMHU U
NPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Ui 0Oojiee OCO3HAaHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHUYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIINX €CTECTBEHHO-
HaY4HYIO IIPUPOAY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PACUYEThl IO XHUMHUYECKUM (opmynam u
YpaBHEHHUSIM XMMHUYECKUX PEAKIMi C HMCIOJIb30BaHHEM (PU3MUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XAPaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOM CTOPOHBIL:
pacy€Tbl MO0 HAXOXKAECHUIO XUMHUYECKOH (OpMyJbl BELIECTBA 110 M3BECTHBIM MACCOBBIM JOJISM
XUMHYECKHUX 3JIEMEHTOB, IPOAYKTAM CTOPAaHHUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUI: POTHO3UPOBATh, AHAJTU3UPOBATH M OLEHUBATh C MO3ULIUN
9KOJIOTUYECKO 0€30IacCHOCTH MOCHIEACTBUS OBITOBOM W IPOU3BOACTBEHHON JEATEIBHOCTH
YeJ0BEKa, CBA3AHHOM C mepepadOTKOM BellecTB, HUCIOJb30BaTh IOJIyYEHHbIE 3HAHUS Ui
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSTENbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IIOJIy4YEeHUE U U3YUEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIIUU
YIJI€BOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIMX OPraHUYECKHX BEILECTB,
pelleHne OHKCIEPUMEHTAJIbHBIX 33Jad 10 paclO3HABAHMIO OPTraHWYECKUX BELIECTB) C
coOnrofeHreM IMpaBuwil Oe3omacHOro oOpallleHuss C  BEIIeCTBaMU U JIaDOpaTOPHBIM
o0opyoBaHueM, (HopMyJIUpOBaTh IENIb HMCCIECIOBAHUA, MPEICTABIATh B pa3iU4yHON (opme
pE3yJIbTAThl IKCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coOnroAaTh IMpaBWila IKOJIOTUYECKH II€1eCO00pa3HOro MOBENEHUs B OBITY M TPYJIOBOMH
JEATEIIBHOCTH B ILEJIAX COXPAHEHUS CBOErO 3J0pPOBbsS, OKPYKAIOLIEH MPUPOAHON Cpenbl U
JIOCTHKEHUS €€ yCTONYMBOTO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOI'O JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEeNIEHHBIX
OpPraHMYeCKHUX BEIIECTB, MOHUMas cMbIch nokazarens [1/1K;

aHaM3UPOBaTh  LI€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS] COOTHOLIEHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMi B Pa3IMYHBIX HCTOYHUKAX (HaydHas M ydyeOHO-HayyHas JHUTepaTypa, CpelcTBa
MaccoBoi uHpopmauuu, HHTepHET M Jpyrue), KPUTUYECKH aHAIU3UPOBATh XHMHUYECKYIO
uHpOpMalrIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C IOCTABICHHOW y4eOHOM
3aJa4en.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOmas W HeopraHuyeckas XUMHsD)
OTpaXkaroT:

c(OpMHUPOBAHHOCTh MPEJCTABICHNUN: O MaTepHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poiu B 00eCleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUU MPOOJIEM HKOJIOTHYECKOMH,
HHEPreTUYECKOM M THIIEBOW O€30MacHOCTH, B PAa3BUTUUM MEIUIUHBI, CO3AaHUU HOBBIX
MaTepHajgoB,  HOBBIX  HMCTOYHUKOB  OSHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOONOIb30BAHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTYyphl YENIOBEKA, a TAKKE
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 310POBBIO U IPHUPOTHON CPEAE;

BIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIOINe
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbL, JJIEKTPOHHAs: 000JI0UKa aToMa, S-



, p-, d-aromMHBIE OpOWTAIIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, THOpHUIM3AIUS
aTOMHBIX OpOuWTasNell, HMOH, MOJEKyJa, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMYECKas CBs3b (KOB&JIEGHTHAas, HOHHAs, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKUHUs, PacTBOP, JIEKTPOJIUTHI, HEINEKTPOJIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMANMs, CTENEeHb JUCCOLMAlMU, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM YPPEKT XMMUYIECKON peaKIiu, CKOPOCTh XMMUYECKOM
peakuuy, XUMHUYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (TE€OpUs BIEKTPOJIUTUYECKOU
aucconuanuu, nepuoaudyeckuid 3akoH .M. MeHaeneeBa, 3aKOH COXPaHEHMsI MacChl BEILECTB,
3aKOH COXPAHEHMS W IPEBpALICHUS YHEPIrUy IPU XMMHUYECKHX PEAKUHUAX, 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOUIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKALIME B OCHOBE IOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKHUX SIBJICHHUM; COBPEMEHHBIEC IMPEACTABICHUS O CTPOECHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJICKYJISIPHOM UM HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUid, TEPMOJMHAMHUUYECKMX W KHHETHYECKHMX 3aKOHOMEPHOCTSAX  MX
IPOTEKaHHs, O XMMHYECKOM DPABHOBECHH, pacTBOpaXx M  JUCIEPCHBIX  CHCTEMAx;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOIYYECHUH M OE30M1aCHOM HCIIOIb30BaHUH
BaOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTUUYECKON MAESITEIbHOCTU 4YEIIOBEKa,
OOIIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOopMUPOBAHHOCTh YMEHU: BBIABIISITh XapaKTEPHbIC MPU3HAKU MOHATHM, YCTaHABIIUBATh
UX B3aUMOCBS3b, WCIIOJb30BAaTh COOTBETCTBYIOIIME MOHSTHUS NPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX MPEBPAILCHUI;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIB30BaTh XMMHMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS
dopMysl BEIIECTB W YpPAaBHEHUM XHMHUYECKUX PEAKIUIl, CUCTEMaTHUECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHbIe HA3BaHUSI OTAETHHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEENSITh BAIEHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKHIX
AIIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHAasl, MOHHAsA, METajlInyeckKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKOHN PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSICHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M M TUMA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHMs KOBAJIEGHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KJIAaCCU(PUIMPOBAaTh: HEOpPraHMYECKHE BEIIeCTBa MO HX
COCTaBy, XMMHYECKUE PEAKIMHU IO Pa3IWYHbIM NpH3HAKaM (YHCIy U COCTaBYy pearupyroumx
BEIIECTB, TEIUIOBOMY J3((eKTy peakuuu, H3MEHEHHIO CTENeHEeW OKHUCIEHHsS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aTopa M JIpyrHe); CaMOCTOSITENbHO BbIOMpATh OCHOBAaHUS U
KPUTEPUH I KITaCCU(PUKAINHI U3y9IaeMbIX BEIIECTB M XUMHUECKUX PEaAKIIHiA;

c(OpMHUPOBAHHOCTh YMEHHUSI PACKpbIBATh CMBICH TMepuogudeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOLIYIO, OOBSICHUTENBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XMMHUYECKHX DJJIEMEHTOB IepBoro—ueTBéproro mnepuonos Ilepmonmueckoin cucremst JI.H.
MenieneeBa, UCHOJIb3Ysl MOHITHUS «IHEPTETUUECKUE YPOBHUY, «IHEPreTUUYECKUE MOJAYPOBHUY,
«s-, p-, d-aroMHBIE OpOWTAIN», «OCHOBHOE M BO30YXIEHHOE HSHEPTETHUYECKHE COCTOSTHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB XUMHUYECKUX DJJEMEHTOB U HX
COEIMHEHUH 10 nepuojaM u rpymmnam Ilepuoguueckoii cucremsl [. 1. MenaeneeBa, BaJeHTHbIE
BO3MOXKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS UX HJIEKTPOHHBIX 000JI0YEK;



c(hOpMUPOBAHHOCTh YMEHHH: XapakTEepU30BaTh (OMUCHIBATH) OOIHME XUMHYECKHE
CBOICTBa BEIIECTB PA3IUYHBIX KJIACCOB, NOJITBEP)KIATh CYLECTBOBAHHE IEHETHYECKON CBSA3U
MEXJly HEOPTraHUYECKMMU BEIIECTBAMU C IIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLIUX XUMHUECKHUX
peaKIuii;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABIICHHS AJICKTPOHHOTO OajlaHCa 3TUX pEeakIyil; peakuuii HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKPAaLIEHHBIX HOHHBIX YpPaBHEHHUH; peakuuil
TUAPOJIN3A; peakluil KOMILIEKCOOoOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh yMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUYECKHX
peakuuii ¢ yd€ToM HX DHEPreTMUYECKHX XapaKTePUCTHUK, XapakTep H3MEHEHMsI CKOpPOCTU
XUMHUYECKON pPEeaKkiMu B 3aBUCUMOCTU OT Pa3jIMUYHBIX (DAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHYECKOT0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aercTBuil (mpunuuin Jle [llarensbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh XMMHUECKHUE PEAKIIMH, JIEKaIINEe B OCHOBE
IPOMBIIIIEHHOTO TIOJYYEHUS] CEPHOW KHUCJIOThl, aMMHakKa, oOOLIuMe Hay4HbIE IPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECO00Pa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUYKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb3a;

c(hopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O MO3HAHUS SIBJICHUI
OpUpoABsl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS MPUMEHSATh ITH 3HAHUA NpPU
HKCIEPUMEHTATBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHUS XHUMHMYECKHX SBICHHH,
MMEIOLINX MECTO B MIPUPOJIE, IPAKTUUECKOH I€ATEIbHOCTH YEJIOBEKa U B TOBCETHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TOHATUSMU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4YHbIX IIPeAMETOB Ui 0ojiee OCO3HAHHOI'O
IIOHMMAaHHS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MTPOBOJUTH PACUETHI: C UCIOIb30BAHUEM TIOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIIEHTpAIMs»; MAacChl BelllecTBa WM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OJHOTO M3 YUYACTBYIOIIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peakluu; 3Ha4YeHUs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJouel C M3BECTHOM CTENEHbI0 IUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa peaKkly, €cld OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE PacTBOpa C OMpPENEIEHHOMN
MaccoBOW J10fiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B HM30BITKE (MMEET MPHUMECH); J0JIU
BBIX0/Ia MMPOJYKTA PEAKLUHU; O0bEMHBIX OTHOIIECHHI! ra3oB;

c(OpMHUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOJIUTH XMUMHUYECKUN
HKCIIEPUMEHT (MIPOBE/IEHUE peaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEUIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI WHINKATOPOB,
U3yueHHe BIUSHHS pa3IU4YHBIX (DAKTOPOB HAa CKOPOCTh XMMHYECKON peakiuH, pelieHHue
AKCIEPUMEHTAJIBHBIX 33/a4 1o TeMaMm «Mertamib» u «Hemeramnel») ¢ coOnrogeHneM MpaBuil
Oe3omacHOro odpalieHus C BellecTBaMH U JabopaTopHbIM 000pyAOBaHHEM, (DOPMYIHPOBATH
LeNb MCCIENOBAaHUs, TMPEJICTaBIATh B pa3IUYHOM (QopMe pe3ysibTaThl dSKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTS;

c(hOpMUPOBAHHOCTh YMEHHIA: COOMIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON MOCYI0ON U
nabopaTtopHbIM 000pyAOBaHUEM, OOpallleHusl ¢ BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKLUSMU
[0 BBINOJHEHUIO JAa0OPAaTOPHBIX XUMHUYECKHX OIBITOB, HKOJOTHYECKU IEIeco00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH JEATENBHOCTH B LEISAX COXPAHEHUS CBOETO 3710POBbA,
OKPYXaIoIIel MPUPOJAHON CpeAabl M AOCTHKEHUS €€ yCTOMYMBOIO pPAa3BUTHS, OCO3HABATh



ONAaCHOCTh TOKCHYECKOTO JEHCTBHUSI HAa YKUBBIE OPraHW3MBbl OINpPEICIEHHBIX HEOPTraHWYECKHUX
BEILIECTB, TOHMMAas cMbIca nokazarens [IJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJICHANIPABICHHBI MOUCK XUMUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JHUTepaTypa, CpelcTBa
MaccoBoi uHpopMmanuu, WHTEepHET W JApyrue), KPUTUUYECKH aHaJIU3UPOBATh XUMHUYECKYIO
uHpOpMalnio, IepepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOM
3a/1auein.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
n/n NPOrpamMmbl Bcero Konrpoapueie  Ipaxruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
LL | cpoonms oprammmcems commmenmt A M, | 8 Brmorer LLOK
Byriieposa https://m.edsoo.ru/d69d{650
Hroro no pazgeny 8
Pa3nea 2. Yraesogopoasl
21 [IpenenpHbIE YIIIEBOAOPOIABI — AJKAHBI, 5 bu6mmoreka [JOK
IIUKJI0AIKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBogoOpOIbl: aJKEHBI, 14 | bubnuoteka [JOK
aJKaJUCHBI, AIKHHEI https://m.edsoo.ru/d69df650
2.3 Apomarnyeckue yrieBo0po/bl (apeHsbl) 8 bubmmorexa HOK
https://m.edsoo.ru/d69d{650
24 [IpupoiHbIE HICTOYHUKH YTJIEBOJIOPOJIOB U UX 4 bubnnoreka [JOK
nepepaboTka https://m.eds00.ru/d69df650
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 4 1 Eﬁg:j;;f:iiﬁi/ 469650
Hroro no pazneny 35
Paznen 3. Kucinopoacoaepsxaimiue oprannyeckue coeIuHeHust
bubnmoreka [JOK
31 Crupret. Geron H ! https://m.edsi.ru/d69df65o
3.2 KapOoHumnbpHbIE COSTUHEHUS: allbIECTU/IBI U 21 1 bubnmoreka [JOK




keToHbl. KapOoHoBbIe KucI0Thl. ClI0KHBIC | https://m.edso0.ru/d69df650
s¢upsl. XKupsr

bu6mmoreka [IOK
3.3 Yy 1
[IEBOIbE ? https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxainue OpraHnyecKkue coeIuHeHus
bu6mmoreka [IOK
4.1 A LA .b 12 1 2
MIHBL AMIHOKHCIOTHL. HEIH https://m.eds00.ru/d69df650
Hroro no pazneny 12

Paspnen 5. BeicOKOMOJIEKYISIpHBIE COCAUHEHUS

bu6mmoreka [IOK

A B 1
5 BICOKOMOJIEKYJISIPHBIE COCTMHEHUS 6 https://m.edsoo.ru/d69d{650

Htoro no paznemny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne i/m P Kourposbnbie IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Li e Beomomeomss covons oot | 9 biGnorexa LIOK
' pros https:/m.edsoo.ru/2ddS7£24
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 | bubnuorexa [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
1.3 X 19 1 3
VINMITHACCIEHE peattiui https://m.edsoo.ru/2dd57£24
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi Xumust
bu6mmoreka [JOK
2.1 H 1 1
CMETAILIR 3 3 https://m.edsoo.ru/2dd57£24
bu6mmoreka [IOK
2.2 M 23 1 2
CTALIH https:/m.edsoo.ru/2ddS7£24
Hroro no pazneny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9 bu6mmorexa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 g

I[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne T Komriecrso tacon Hdara JIeKTPOHHBbIE U(PPOBHIE
n/n eMa ypoxa Bcero Kontpoasnbie | IIpakTiieckue u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHNE
FaHUYCCKOH XMMHUHU
1 Ef)eZCTaBe;eIC{)He 0 ’ 1 bubmiorexa LIOK
https://m.edsoo.ru/3686e6f5
MHOT000pa3uu
OPraHUYECKUX COCITMHCHHUM
DIIEKTPOHHOE CTPOEHHUE
aTroMa yriiepoja (OCHOBHOE 1
2 B036y>1¥ﬂéH§0le[ CE)CTO}IHI/ISI). 1 Bubmiorexa [OK
https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOKHOCTH
aToma yriepoja
Xumuueckas CBsi3b B
OPTaHMYECKHUX COCTNHCHUSX.
3 I\/I[)exaHI/I?)MI)I 06pa32i)BaHI/I$I 1 bubmorexa LHOK
. https://m.edsoo.ru/8d39f5c8
KOBAJICHTHOM CBSI3H,
CrocoObl pa3pbiBa CBsI3eH
Teopus ctpoeHust
4 oprall)HquTcII)(Hx COCJIMHEHUH 1 bubmaorexa LJOK
https://m.edsoo.ru/9e595¢cb8
A. M. bytneposa
Buaer nzomepun:
CTPYKTypHas,

5 IIPOCTPAHCTBEHHAS. 1 bubnnoreka [JOK
OneKTpoHHbIE P PEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHUIECKUX
COCJIMHEHU I
IIpencrasnenue o Bu6mmorexa IJOK

6 Kiaccuukanuu u 1

CHUCTCMATNYCCKaA

https://m.edsoo.ru/c212dd21




Homenkiarypa (IUPAC)
OpPTaHMYECKUX BEIICCTB

7 Knaccudukanus peakiuii B bubmmoreka [JOK
OpPraHN4eCKOW XUMHUH https://m.edsoo.ru/ba5706aa

] CucreMaTusanus u bu6mmoreka [IOK
0000111eHIE 3HAHWI 110 TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHUYECKHUI
psia, obmas ¢popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnnorexa [HJOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10 Ddu3znyecKrue U XUMHUYECKUE bubmuorexa [JOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
HaxosxieHue aakaHoB B

11 npupoe. CriocoOsl bubnnorexka [JOK
[IOJIyYEHUS U IPUMEHEHUE https://m.edsoo.ru/259b0aSb
AJKaHOB
[uxnoankansl: o01mas
dbopMyIa, HOMEHKIATypa U

D U30MepHUsl, 0COOEHHOCTH bubnnorexka [JOK
CTPOEHUS U XUMUYECKUX https://m.edsoo.ru/156730d2
CBOMCTB, CIIOCOOBI
MOJIYYEHUSI U TPUMEHEHUE
Pemenue pacu€rHbix 3a1au
Ha OTpe/IeTIeHIE
MOJIEKYJISIPHOUN (pOPMYIIBI

13 OPraHMYEeCKOro BENIECTBA M0 bubnuorexa [JOK
MAacCCOBBIM JIOJIIM aTOMOB https://m.edsoo.ru/bf84d8eb
2JIEMEHTOB, BXOISIIUX B €TO
coctaB. CrucremaTu3aius u
000011IeHrEe 3HAHU I10 TEME

14 AJKEHBI: TOMOJOTHYSCKUN bu6mmorexa [IOK




psin, obmias hopmyIa,
HOMEHKJIATypa, 3JIeKTPOHHOE
U MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYI.
CrpyKkTypHas 1 UC-TPaHC-
HU30MEpHUsI ATTKEHOB

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

duznueckre 1 XUMUYECKUE

bubmuoreka [JOK

15 cBoiHcTBa ankeHos. lpasuo https://m.edsoo.ru/21069ccd
MapkOoBHHMKOBa

16 CriocoObI mosryueHus u bubnnorexa [HJOK
MIPUMEHEHHUE aJIKEHOB https://m.edsoo.ru/665dc058
[TpakTuueckas padorta Ne 1

17 no teme "[lonyuenue bubnnorexa [HJOK
STUJIEHA U U3YUYEHHE €ro https://m.edsoo.ru/0941eed8
CBOMCTB"
Pemenue pacuéTHeix 3amaq

18 Ha OIpeleICHUE bub6nuoreka [IOK
MOJIEKYJISIPHON (pOpMYJIBI https://m.edsoo.ru/e9ea9921
OpPraHMYECKOro BEIIeCTBA
AnKaaueHsl: CONpsKEHHBIE,

o | Do, Bunionsa LOK

) https://m.edso0.ru/04298c0a

Oco0eHHOCTH AIIEKTPOHHOTO
CTpOEHUS

20 XuMHUYeCKHe CBOMCTBA bu6mmorexa [IOK
CONPSKEHHBIX JUEHOB https://m.edsoo.ru/e561253d

1 CriocoOsbI oy4eHus u bubnmoreka [JOK
IPUMEHEHUE aJIKaINeHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTHYECKHH
pan, obmas hopmyna, bubnnorexka [JOK

22 HOMEHKJIATYPa, 3JEKTPOHHOE

Y TIPOCTPAaHCTBEHHOE
CTPOEHHUE MOJIEKYJI,

https://m.edsoo.ru/68bbccdc




(bu3HYEeCKre CBOMCTBA
XUMHYECKHE CBOMCTBA

bu6mmoreka [IOK

23 anumos https://m.edsoo.r/23493a93

24 KauecTBenHble peakiuu Ha bubmumorexa [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CriocoObI 1oyueHus u bubmuorexa [JOK

25
IIPUMEHEHUE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemienn q: YETHI T

26 ygaBieH?dfgiiMﬁjgcgoﬁ ° bubmorexa LHOK

https://m.edsoo.ru/5db8e526

peakiuu

7 CucremaTtu3zanus u
00o01IeHne 3HAaHUH 110 TeMe
ApeHBI: TOMOJIOTHYECKUIT
psa, obmas ¢popmyina,
HOMEHKJIaTypa. DJIEKTPOHHOE

28 u HpOCTpaH};I?IBeHHOG P bubmorexa LHOK

https://m.edsoo.ru/a92a7094

CTpPOEHHE MOJIEKY OeH30J1a U
TONIyoJa, UX (PU3NYECKUE
CBOICTBA

29 XuMHU4YeCcKrue CBOMCTBA bu6mmoreka [IOK
apPEHOB: PEAKLIMU 3aMEIICHUS https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOWCTBA
apEHOB: PEAKIIUH bubnuotexa [JOK

30
MIPUCOEANHEHUS, OKUCIICHUE https://m.edsoo.ru/a44alae4
rOMOJIOTOB OeH30I1a

31 Oco0eHHOCTH XUMHUYECKHUX bubnuorexa [JOK
CBOMCTB CTHUpPOJIA https://m.edsoo.ru/d5018a54
Pemenune pacu€THbix 3amaq

3 Ha OIpeIeTICHUE bubmuoreka [IOK
MOJIEKYJISIPHOIN (pOpMYJIBI https://m.edsoo.ru/53461a2c
OpPraHUYECKOI0 BellleCTBa

33 Crioco0bI MoTy4eHus 1 bubnmoreka [JOK




34

35

IPUMEHEHHE apeHOB

['eHeTnyeckas CBsI3b MEXKIY
Pa3IUYHBIMH KJIacCaMu
YTJIEBOIOPOOB

Pacuérel mo ypaBHEeHUSIM
XUMHUYECKUX PEAKLUM.
CucremaTtu3zanus u
000011IeHIE 3HAHWH 110 TeMe

https://m.edsoo.ru/6f717d09

36

37

[Ipuponnsiii ras. IlomyTHbie
He(TSHBIC Ta3bl

Kamennslii yross u
IPOAYKTHI €r0 nepepaboTKu

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

38

Hed1p 1 ciocoOnr eé
nepepadoTku. [Ipumenenue
MPOIYKTOB MEepepadboTKu
He(TH

bu6mmoreka [IOK
https://m.edsoo.ru/21{9de78

39

I'eneTuyeckas cBsI3b MEXKIY
pa3IMYHBIMH KJIaccaMu
YTJIEBOIOPOIOB

40

l'anorenonpons3BoHbBIE
YTIEBOIOPOAOB:
AIIEKTPOHHOE CTPOECHHUE;
peaklMy 3aMenIeHUs
rajioresa

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

41

Jle¥icTBue 1Iemovuei Ha
rajoreHIpou3BOAHbIE.
Bzaumoneiicteue
JIMTaJIONeHaJIKaHOB C
MarHueM U [MUHKOM

42

Cucremaruzanus u
00001IeHEe 3HAHU 110
pazneny "YraeBogoposbr"

bu6nmoreka [JOK
https://m.edsoo.ru/20e89122




KonTponbhas pabota no

bu6mmoreka [IOK

43 teme "YTrieBoopoas" https://m.edsoo0.ru/95¢9e298
IIpenenbHble OHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKUI

s171, oO1as popmyia,
44 I(?T;I)loemi M(()lJ)'IeII)(y.]}'I’ bubmorexa [IOK
’ https://m.edsoo.ru/df04c5cd
M30MEepHs, HOMEHKIIATYypa,
knaccudukanus, puznueckue
CBOICTBA
XuMHUYECKHEe CBONCTRA
45 MpeJeIbHbIX OJITHOATOMHBIX Bubmiorexa [OK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CnocoObI MoTy4YeHUs U
46 MIPUMEHEHHUE (ZZ[HOEITOMHLIX bubmiorexa LIOK
https://m.edsoo.ru/484100000000000
CIIUPTOB
[Ipocteie 3¢upsr:

47 HOMEHKJIaTypa U U30Mepus, bubmuorexa [JOK
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOWCTB
MHOroaroMHbIE CIIUPTHI:

48 STUJICHIJIUKOIb U TJIUILIEPHH, bubmuorexa [JOK
ux (pusnueckue u https://m.edsoo.ru/ee4d84aa
XUMHUYECKHE CBOKCTBA

i bl MIOJTYYCHHUSI U
49 Spp?l\i(e)geHHZ I\?IIH(C)FOEITOMHBIX bubmiorexa LIOK
https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoI: CTPOSHHE MOJIEKYJIBI
50 (1)1/?31/(1)1160(;(51)60 EBOI?ICT(I;a.e o bubmmorexa [IOK
https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH eHoma

51 XUMHUYECKUE CBONCTBA bubmuorexa [JOK
dbenoma https://m.edsoo.ru/037ca5f9

55 CriocoOsI oTyueHus u bubmuorexa [JOK

npuMeHeHue (eHosa

https://m.edsoo.ru/c77ddf4dc




[TpakTuueckas padota Ne 2.
Pemenue

bubmuorexa [JOK

53
AKCIEPUMEHTAIbHBIX 3a]1a4 https://m.edsoo.ru/fdOced09
o TeMe "Crupthl U heHobr"

54 Cucremaru3zanus u bubnmoreka [JOK
000011IeHrEe 3HAHU I10 TEME https://m.edsoo.ru/1810cb9b
Anbaeruapl U KETOHBI:

AJIEKTPOHHOE CTPOCHHE

55 KapOOHUJIHLHON TPYIIIbI; bubnnoreka [JOK
TOMOJIOTMUYECKUE PSLIIbI, https://m.edsoo.ru/b139beaa
oOuras popmyna, U3oMepust 1
HOMEHKJIATypa
Anbaeruisl U KETOHBIL:

bubmuorexa [JOK

56 W3UYECKHE CBOMCTBA,;
g)eaxunn HpI/ICOGIII/IHeI;I/Iﬂ https://m.edsoo.ru/c887425¢
Peakmnu okucieHus u

bubnuoreka IIOK

57 KauyeCTBEHHbBIE PEaKIINH 1
ANTBACTIIOB H KETOHOB https://m.edsoo.ru/a393baa9

53 CniocoObI moy4eHus bubnunorexa [JOK
aJIbJETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEIETBbHBIE

59 KapOOHOBBIE KUCIIOTHI, bu6mmoreka [JOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJIEKY T
N3oMepust 1 HOMEHKIATypa

bub6anorexa [IOK

60 KapOOHOBBIX KHUCIIOT, UX ) 1
(usHICCKUE CBOHCTBA https://m.edsoo.ru/700cc87b
XUMHUYECKHUE CBOMCTBA

bub6anorexa [IOK

61 MIPeICTBbHBIX OJJHOOCHOBHBIX ) 0
KapGOHOBHIX KHCIIOT https://m.edsoo.ru/40e6e0e9
OCco0EHHOCTH CBOICTB Bubmorexa [IOK

62 MYypPaBbUHOMN KHUCIIOTHI.

MHuoroo06pa3ue kapOOHOBBIX

https://m.edsoo.ru/bb31be71




KHUCJIOT
OCco0EHHOCTH CBOMCTB:
HEIpeACNIbHBIX 1
apOMaTHYECKUX KapOOHOBBIX,

bu6mmoreka [IOK

63 JHKApOOHOBLIX, https://m.edsoo.ru/83a08773
TUAPOKCHUKAPOOHOBBIX
kuciot. IIpencrasurenn
BBICIIMX KapOOHOBBIX KHCIIOT

64 [TonsiTrie 0 TPOM3BOHBIX bu6mmoreka [IOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosryueHus u Bubmorexa LIOK

65 NPHMCHEHHE KapOOHOBLIX https://m.edsoo.ru/7c¢065¢9d
KHUCJIOT
Crnoxwnble 3¢upsr:

66 TOMOJIOTHYECKHH psiJl, oO1as bu6mmoreka [IOK
dbopmyna, u3omMepus U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
cBo¥icTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacuérHbix 3amau:

10 YPABHEHUIO XUMHYECKON

68 peakiuy, Ha ONpeieTIeHue
MOJIEKYJISIPHON (pOpMYJIBI
OpPraHUYECKOI0 BellleCTBa
[IpakTuueckas padbora Ne 3.

Pernenne bubnmoreka [JOK

69 HKCIIEPUMEHTAJIbHBIX 3a7a4 https:/m.edsoo.ru/486671fb
no Teme "KapOoHoBbie E— .

KucioTsl. CiioxxHbIe H3Quph"
Kupsr: ctpoenue, BuGmmotexa LIOK

70 (1)1/1331 HCCKHE 1 XIMHUHECKHE https://m.edsoo.ru/al9¢5b98
CBOMCTBA (THIPOJIN3)

71 OCc00CHHOCTH CBOWCTB bubmuoreka [JOK




YKUPOB, COJEPKAIINX
OCTaTKHU HEIpPEACIIbHBIX
YKUPHBIX KUCIOT. JKupsl B
pupoie

https://m.edsoo.ru/b0331922

Mpr1a Kkak cOJIM BBICIHIUX
KapOOHOBBIX KHUCIIOT, UX

bu6mmoreka [IOK

72| Mowomee Ifj;ﬁf;gg;i“e https://m.edsoo.ru/3¢566565
cpeactax (CMC)
I'eneTnueckas cBs3b

73 YIJIEBOJOPOAOB U bu6mmoreka [IOK
KHCJIOPOJICOIEPKALIUX https://m.edso00.ru/56790c96
OpPraHUYECKHUX BEIIECTB

74 Pacuérel o ypaBHeHUAM
XUMHYECKHUX PEaKIUi

75 Cucremarusanus u bu6mmoreka [IOK
000011ICHIE 3HAHUM 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa

76 YTIEBOJIOB U Kiaccuukarms bubmuorexa [JOK
YTJ€BOJI0B (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)

Monocaxapuasl: GU3HIECKUE

77 CBOMCTBA If HEXO)I%))IGHI/IG B Bubmiorexa [OK
—— https://m.edsoo.ru/b4bdda2d
[IpuMeHeHue rioKo3sl, €€

78 3HAYEHUE B bubnuorexa [JOK
JKU3HEJEATENLHOCTH https://m.edsoo.ru/5¢61122d
opraHusma
Hucaxapupl: caxapo3sa,

79 MaJIbTO3a U JIAKTO34. bubmuorexa [JOK
Haxoxnaenue B mpupose u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE JUCaXapuJIOB

80 ITonmucaxapuibl: CTpOEHUE bubmuoreka [JOK




MaKpOMOJIEKYJI, (PU3UICCKHE
1 XUMHYECKHE CBOMCTRBA,
MIPUMEHEHHUE

ITonsiTre 00 HNCKYCCTBCHHBIX

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

bu6mmoreka [IOK

81 BOJIOKHAX https://m.edsoo.ru/6216e766
Pewenne pacdeTHbIX 3a1a4
Ha OTpe/ICIICHUE T0TH
82 Bmxoﬁa IIIIpOI{yKTEIl[ peakuuu bubmorexa [IOK
https://m.edsoo.ru/7fde47ef
OT TEOPETUYCCKHU
BO3MOKHOTO
HCTEeMaTHU3aIus U
83 0C6(§:6fue?meg§11{1aHm7I o Bubmiorexa [OK
https://m.edsoo.ru/08d4364c
pazaeny
KonTtponpsHast pabora o
34 TeMe bubmuorexa [JOK
"Kucnopoacoaepxkariue https://m.edsoo.ru/42c6678e
OpraHuYecKHue coequHeHus"
AMUHBIL: K1accudukams,
CTPOCHHE MOJIEKYJI, 00IIIast
85 Q)(FpMyna I/ISOMC}I])I/I,S[ n bubmiorexa LIOK
’ ’ https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U GU3NYECKUe
CBOMCTRBA
36 XuMHU4YeCcKrue CBOMCTBA bu6mmoreka [IOK
anri(paTHIEeCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHUE aHWJIMHA
87 OCO6GHHO((:JTII/)IO:(:I/IMIG/I‘-IeCKI/IX ’ bubmmorexa LOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
i bl MIOJTYYCHHUSI U
88 Spl/(l)l\(/:[(e)geHI/I(; ;pf(baTquCKHx bubmiorexa LHOK
https://m.edsoo.ru/eal 38763
aMHUHOB
AMHHOKHUCIIOTHI: Bubmorexa [TOK
89 HOMEHKJIaTypa U U30MepHs,

buznyecKre CBOMCTBA.

https://m.edsoo.ru/d1773e80




OTtnenbHBIC TPEACTABUTEHN
0-aMUHOKHUCJIOT

XUMHYECKUE CBOUCTBA
aMHHOKHCJIOT, X

bu6 e OK
90 OMOJIOrNUYECKOEe 3HaYCHHE 1 H,HOT Ka Il
AMUHOKHCIOT. CHIETEs I https://m.edsoo.ru/77df705a
THIPOJIU3 TIENITHIOB
benku kak npupoaHbIe
bubmuoreka [JOK
91 MOJIUMEPHI; CTPYKTYPHI
g PR SIPYELP https://m.eds00.ru/429¢9899
9 XuMHUYECKHe CBOMCTBA bu6mmoreka [IOK
OeIKOB https://m.edsoo.ru/6237306d
A3zoTcoaepikaiue
TFeTEPOLUKITNYECKUE Bubnorexa [IOK
93 coequHeHus. HykinenHoBeie
KI/IC?'IOTI)I' COCTa}l; cTpoeHte i https://m.edsoo.ru/521d1431
Ouosoruueckas poib
[IpakTuueckas padbora Ne 4.
Pemenne
b K
94 AKCIEPUMEHTAIBHBIX 3a7a4 H6H.H0T6Ka 1o
10 Teme "A3oTCoNIepIKaLIHE https://m.edsoo.ru/8e3c02d1
OpraHuYecKue coeqnHeHus"
[IpakTuueckas pabora Ne 5.
Pemenue
b K
95 JKCHEPUMEHTAIBHBIX 3a7a4 nommorexa O
10 Teme "PacosHABAMIC https://m.edsoo.ru/bde3fdf6
OpPraHMYeCKHX COeTMHEHUN"
KonTponbhas pabota no
bubmuoreka [JOK
96 TeMe "A3oTcoaepKaniue ) 1
OraHMYECKHE COSTMHEH" https://m.edsoo.ru/ce561bc7
OCHOBHBIC TTOHATHS XHMHH
bubmuorexa [JOK
97 BBICOKOMOJIEKYJISIPHBIX 1

COEOUHEHUI U METOABI UX

https://m.edsoo.ru/7aa63ebd




CHUHTE3a —II0JIMMEPpHU3alnA U

MOJIMKOHICHCAITUS

98 IInactmaccel. Y tunuzanus u 1 bubmuorexa [JOK
nepepadoTKa MIacTUKa https://m.edsoo.ru/82242e0f

09 cumenmecciexapayn |1 Bufmrorexa LIOK

' https://m.edsoo.ru/246103ec
Pe3una
Bonokna: HatypanbHbIe,

100 UCKYCCTBEHHBIE, 1 bubnnorexa [HJOK
cuHteTnyeckue. [Tonumepst https://m.edsoo0.ru/5963a601
CIEIHATBFHOTO HA3HAUCHHUS
[IpakTrueckas padora Ne 6.

101 EIf(IJI;IIeeIE)II//IIi/IGHTaJIBHHX 3a71a4 1 bubmaorexa LIOK

" https://m.edsoo.ru/3aecbd77a
no teMe "PacrioznaBanue
MJIaCTMACC M BOJIOKOH"
O60061menue u
UCTEMATH3AIHS | HHOT
102 ;aie;p;nagljg TeMc:yIIe o 1 bubmorexa LHOK
" https://m.edsoo.ru/6a22ble8
BricokoMonexkynsipHbie
coeMHeHus"
OBUIEE KOJIMYECTBO YACOB 102

[10 [TIPOT'PAMME




11 KJIACC

KoaudecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kout IT Aara 0
. Beero POJIbHBbIE pPaKTHYeCKHe u3yueHus o0pa3zoBaTe/ibHbIE
padoThI padoThbI pecypcbl
1 AtoMm. CocTaB aTOMHBIX sJIEp. 1 bubmmoreka [JOK
Xumuyeckui sneMeHnt. M30Tonsl https://m.edsoo.ru/59c112ee
> CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubnnorexa [JOK
aTOMOB, KBAHTOBBIC YHCIIA https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIeCKHX 1 bubnmoreka [JOK
AJIEMEHTOB (S-, p-, d-, f-371eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 3nekTpoHOB 110 1 bubnmoreka [JOK
ATOMHBIM OpPOUTAIISAM https://m.edsoo.ru/f5f750fe
JIEKTPOHHBIC KOHPUTYpa
5 STOMOE BHGMGHTOBq; OZEOI;EEM u 1 bubnnorexa [IOK
N https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(UTYpAIH HOHOB. 1 bubnuoreka [{OK
DNeKTPOOTPHUIIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema
7 XI/II\I/)II/IH’E:[CKI/IX anemeHToB /l. W. 1 bubmmorexa HOK
. https://m.edsoo.ru/16957c01
MeneneeBa, CBs3b C COBPEMEHHOM
TEOpHUEH CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMUYECKHUX IJIEMEHTOB U
8 o0pa3yeMbIX UMHU MPOCTHIX U 1 bubmorexa I[IOK
https://m.edsoo.ru/f8468927
CJIOKHBIX BEIIECTB MO0 TPYyTMIaM U
epuoIam
9 Cucremaru3anus U 0000IICHIE 1 bubmuoreka [JOK
3HAHHUM 110 TeME https://m.edsoo.ru/8fad2942
10 Buabsl xumMu4aeckou CBSI3M. 1 but6mmoreka [IOK

Mexanu3mbl 00pa3oBaHUs

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




KOBAJICHTHOM CBsI3U. BogopoaHas
CBA3b. MeXMOJIEKyIIsIpHBIC
B3aHUMOJICUCTBU

BasieHTHOCTE U BaJIEHTHBIE
BO3MOKHOCTHA aTOMOB. CBS3b

bubnunorexa LIOK

1 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX T€OMETPUYECKUM CTPOECHUEM
IT TaBJICHUS O KOMIUICKCHBIX
12 COpee,:ZLZI[;HzHJI/IIfIXZ COCZZT;.)B I/IJIe ) Bubmuorexa HOK
https://m.edsoo.ru/8c66bl2a
HOMEHKJIaTypa
BemectBa MoOneKyIsspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHUs. THIIBI bubnnorexa [JOK
KPUCTAININYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOICTBa BEILIECTB
[ToHsTHE O AUCTIEPCHBIX CUCTEMAX.
14 Hpe)ICTaBJ'IéHHI/Ie OpKOJ'IJ'IOI/II[HBIX Bubmiorexa HOK
https://m.edsoo.ru/da2c¢70e4
pacTBopax
WcTuHHBIE pacTBOPHI: HACHIIIICHHbBIE
15 u HeHaCBIH_[EHHLIe ppacmopifwocm. bubmorexa LHOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 Crioco0ObI BEIpaKEHHS] KOHIIEHTPAIIH bubmuoreka [IOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ nCnoyb30BaHuEM
17 TIOHATHH ""MaccoBas A0JIs but6mmoreka [IOK
pacTBOpPEHHOTO BemiecTna', https://m.edsoo.ru/785e0ab4
"MoJsipHas KOHUEHTpaus'"
18 Krnaccudukanus u HoMeHKIaTypa bubmuoreka [IOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus U 0000IICHIE bubmuoreka [JOK
3HAHUU IO TeMe https://m.edsoo.ru/8d2c6a3a
20 KonrtponbHas pabora no remam bubmuoteka [IOK

"Ctpoenue aroma. [leproanueckuii

https://m.edsoo.ru/70a60aa4




3aKoH U [leprognyeckas cucrema
XUMHUYECKUX djieMeHToB /1. U.
Mengaeneena", "CTpoeHue BEIIECTBA.
MHuoroo6pasue BemiecTn"

Krnaccudukanus XuMHIecKux
peaKkuuii B HEOPraHUYECKOU U
OpPraHUYECKON XUMUU. 3aKOH

bubnunorexa LIOK

21 COXPAaHEHUS MacChl BEIIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS YHEPTUU
MIPU XUMUYECKHUX PEAKITHIX
TemnoBsie 3 HeKThl XUMUYECKUX

22 peakuui. TC?;%IOXI/IMI/I‘IGCKI/IG bubmmorexa [IOK

https://m.edsoo.ru/d1db86da

ypaBHEHUs
Boruncnenus no ypaBHeHUsIM

23 XUMHAYECKUX peal}clll:l)nﬁ u Bubmiorexa HOK

https://m.edsoo.ru/87b13954

TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpoCTh XMMHUYECKOHN peakluu, e€

24 3aBUCUMOCTB OT Pa3JIMYHBIX
dakTopoB. Karanus u karaiuzaTopbl

75 ['omoreHHbIe U reTepOreHHbIE
peakiumn
[IpakTuueckas pa6ora Ne 1 mo Teme

26 "]gmsmne pasnEIqux ¢dakTopoB Ha bubmorexa HOK

. " https://m.edsoo.ru/1facaldl

CKOPOCTb XUMHUUYECKOU peaKluu

7 OO6paTtumbie U HEOOpaTUMBIE bubnmnoreka [JOK
peakui. XUMHUYECKOE PABHOBECHE https://m.edsoo.ru/30952f9b
[IpakTuueckas pabora Ne 2 o Teme

3 "BnusiHue pa3nu4HbIX (PaKTOPOB Ha bubmuotexa [JOK
M0JIO)KEHHE XUMHUECKOTO https://m.edsoo.ru/3bf34e17
paBHOBeCHS"
DNEeKTPONIUTHYECKAs JUCCOLIUALIMSL. Bubmorexa [IOK

29 CunbHbIe U cllabble 3JIEKTPOIUTHIL.

CreneHp QUCCONUan

https://m.edsoo.ru/5f766bdf




HNounnoe npoussenenue Boasl. Cpena

30 BOJIHBIX pacTBOpPOB. Bogopoansiii bubmaorexa LIOK
) https://m.edsoo.ru/3966ca89
nokasatenb (pH) pactBopa
| awonss cone P B LOK
https://m.edsoo.ru/09d5a9bd
ANEKTPOJIUTOB
o
52 "o peacns  pactsopas buGaorexa LIOK
" https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
| Soemmmne e B LOK
) https://m.edso0.1ru/56226060
BOCCTaHOBUTENH
34 Meroa 37eKTpOHHOTO (3JIEKTOHHO- bubnnoreka [JOK
HMOHHOTO) OanaHca https://m.edsoo.ru/fb691387
35 DIEeKTpOoJIN3 PACTBOPOB U PACILIABOB bubnnorexa [JOK
BEIIECTB https://m.edsoo0.ru/93fb97d2
36 Pemenue 3amau pa3auvHBIX TUIIOB bubmaorexa LIOK
https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB Bubmuorexa HOK
https://m.edsoo.ru/5afa265d
R BuGmoresa LIOK
" https://m.edsoo.ru/c161eb85
peakiuu
39 KonTponbhas pabota no teme bu6muoreka [JOK
"XuMuueckue peakuun” https://m.edsoo.ru/a8a0a930
[TonoxeHne HeMETaIOB B
IIepuonnueckoi cucreme
40 XUMHYECKUX 3eMeHToB Jl. U. bubnuoteka [JOK
MenpeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CcTpoeHus ux aromoB. Ouznveckue
CBOMCTBa HEMETAJJIIOB
41 AnnoTponusi HeMeTauioB (Ha bubnmnoreka [JOK




npuMepe Kucaopoaa, cepsl, pochopa
U yTIepoJia)

https://m.edsoo.ru/ef92c91c

Bopopona: nmonyuenue, pundeckue u

bubnunorexa LIOK

e XUMHUYECKUE cBOMCTBA. ['upuib https://m.edsoo.ru/0aa8f613
3| cnooots mompaenn G BuGmorera LIOK
YHCTI, https://m.edsoo.ru/4e223795
XUMHAYECKHE CBOMCTBA
w | Do B B 10K
POACOACPKAIL s https://m.eds00.ru/6b3255e6
rajJoreHoB
JlaGopaTopHble U TPOMBIIIUICHHBIS
45 CTIIOCOOBI TIOTYYSHHUS TaJIOTCHOB. bubmmoreka [JOK
[IpumeHeHue rajJjoreHoB U ux https://m.edsoo.ru/6971aca4
COCTMHEHUN
6 | oo et o T BuGmorexa LIOK
" P " g https://m.edsoo.ru/8b26fecd
T"ajmorensl
Kucnopon: naboparopHsie u
N I o B 10K
y ’ o https://m.edsoo.ru/c8abc36a
XuMH4ueckue csoiicrea. O30H.
[IpuMeHeHne KUcIopoia U 030Ha
bu6nunorexa LIOK
48 OKCHABI 1 IEPOKCHAE! https://m.edsoo.ru/5c¢8816a0
49 Pemtenue 3amay pa3InyHBIX THIIOB bubmmorexa LJOK
s p https:/m.edsoo.ru/2b6d8b4b
50 | omcotet monyaomon oo buGaworexa LIOK
y N https://m.edsoo.ru/46afael6
XAMHAYECKHE CBOMCTBA
but6mmoreka [IOK
51 CepoBonopox, Cy Tbhrb! https://m.edsoo.ru/7¢875999
52 Kucnopoaconepsxaiiue coeIuHeHHS bubmuoreka [IOK




cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHUCJIOTBI

https://m.edsoo.ru/8cfa2548

[TpakTuyeckas padora Ne 5. Pemenue

53 SKCIEPUMEHTAIBHBIX 3314 10 TEME bubmorexa [IOK

" N " https://m.edsoo.ru/0atb05e4
Cepa u e€ coeTMHEeHUs
A30T: HaXOXJACHUE B IPUPOJIC,

54 CIOCOOBI MOTyYeHHUsI, PU3NIECKHUe U bubmuorexa [JOK
XHMUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPU/IBI

S5 aiom. Ouosamoont enoters Bubmorera LIOK

o https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 IIpumenenue azoTa u ero bubnnoreka [JOK
COeIMHEHHI. A30THBIC YAOOpEHUSs https://m.edsoo.ru/129f5059
dochop: HaxXOKIACHHE B IPUPOJIE,

57 CIOCOOBI MOyYeHusl, PU3nIecKue u bubmuoreka [IOK
XxuMu4eckue cBoiictBa. Pochuas u https://m.edsoo.ru/9a6b43ec
bochun

KCHTBI
58 gog(bgpc((l))gggx?gzue kucnotel. Conu bubmmorexa [OK
N ' https://m.edsoo.ru/c7a2d429
dhochopHOIt KUCTOTHI

9 cosmment, Doapoprte Bubmiorera LIOK

' https://m.edsoo.ru/a218070a
ynoOpeHus
o

S0 oHomepuenTaTMmX s010 0 ToMe bubmorera LIOK

" " https://m.edsoo.ru/8175ac3f
A3ot 1 pocdop 1 ux coeTMHEHUS
VYriepoa: HaX0XACHUE B IPUPOJIC,

61 QIJIOTPOIIHBIE MOIU(DUKAIINH; bubnmnoreka [JOK
¢bu3nyeckre u XuMHYeCKHe https://m.edsoo.ru/1eb19f9%
CBOWCTBA, MPUMEHEHUE

62 Oxkcwun yriepona(ll), okcun bubnuoreka [IOK




yriepona(IV), yrombHast Kuciaora u
e€ couun

https://m.edsoo.ru/dbas58adf

63 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmorexa HOK
https://m.edsoo0.ru/6029b609
e BuGmorera LOK
L https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOWCTBA
65 Oxcun kpemuusi(I1V), kpemuueBas bubnnorexa [JOK
KHCJIOTA, CUIIUKATEI https://m.edsoo.ru/3170e7b1
[IpumeHeHne KpeMHUs U €ro Bu6moteka [JOK
66 coenuHennii. CTEKII0, ero https://m.edsoo.ru/393cdacO
MI0JIy4€HHUE, BUBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemenve 3amay pa3aMvHBIX THIIOB bubmmorexa [IOK
https://m.edsoo.ru/b624{801
63 Cucremaru3anus U 0000IICHIE bubnuorexa [{OK
3HaHui o Teme "Hemerannr" https://m.edsoo.ru/6e864db5
69 KonrtponbHas pabora no Teme bubmuoreka [IOK
"Hemertaymsr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yapTaToOB KOHTPOJIBHOMN bubnmnoreka HOK
paboThI, KOPPEKIHS OMINOOK https://m.edsoo.ru/2b7e9510
[TonoxxeHre METaIIOB B
[Iepnonnueckoii cucreme
71 XUMHYECKHUX DJIEMEHTOB. bubnmnorexa [JOK
OcoOeHHOCTH CTPOCHUS https://m.edso0.ru/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
72 veranion. Mpwmenenme eratsos Bubmiorerca LIOK
i https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CnnaBsl MetasuioB. Kopposust bubnmnorexa [JOK
METaJIJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3aga4 pa3aMyHbIX TUIIOB but6mmoreka [IOK




DIIEKTPOXUMHUYECKUH P

https://m.edsoo.ru/e3de37b6

bu6nmoreka [IOK

s HANpsDKCHUH METaiLIoB. Qe https://m.edsoo.ru/94eb377a
CIOCOOBI MOJTYYCHHS] METAILJIOB
OO6m1as xapakTeprucTHKa METAIIIIOB
IA-rpynne! [leprnoaunueckoit
CHCTEMBI XUMHUYECKHX 3JIEMEHTOB.
76 Harpwuii n xanuii: noiyyexue, bubmorexa LIOK
https://m.edsoo.ru/e12¢c26b3
(bU3UYECKHEe U XUMUYECKUE
CBOMCTBA, MPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COETUHEHUN
OO6m1as xapakTeprucTHKa METAJIJIOB
ITA-rpynns I[lepuonnueckoin
CHCTEMBI XUMHUYECKHX 3JIEMEHTOB.
77 Maruuii 1 KaJbLHi: ITOTy4YEHHE, Bubmiorexa HOK
https://m.edsoo.ru/7c3e49c0
(bu3znyecKkrue 1 XuMHUYEeCKHe
CBOMCTBA, MPUMEHEHHUE TTPOCTHIX
BEIISCTB U UX COCTUHCHUU
73 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmoreka IIOK
YCTpPaHEHUS https://m.edsoo.ru/c74bfac9
AnmoMuHMii: Moy4YeHue, GU3HICCKUE
79 1 XUMHYECKHE CB};ﬁCTBa’, ¥ bubmmorexa [IOK
https://m.edso0.ru/0e79b266
MIPUMEHEHHE
AmdoTepHbIe CBOWCTBA OKCUIA U
30 TUJPOKCH]IA ATFOMUHHS, but6mmoreka [IOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemrenne 3aa4 pa3nuyHbIX TUIIOB
IIpaxTnueckas padora Ne 7. Pemenue
82 BKI)CHepI/IMCHTaJII;,HBIX 3aJ7a4 I10 TeMe bubmaorexa LIOK
N " https://m.edsoo.ru/27a4af43
MeTtasuipl TJIaBHBIX TIOJATPYIIIT
33 OO6m1ast XxapakTepruCTHKa METAIIIIOB bubnuotexa [JOK

no6ounbIx noarpynn (b-rpymm)

https://m.edsoo.ru/610d7431




[Tepuonnuueckoit cuCTeMbl
XUMHYECKHUX DIIEMEHTOB

dusznueckre 1 XUMUYECKHE CBOMCTBA

bubnunoreka LIOK

84 XPOME | €10 COC/MHCHIH, X https:/m.eds00.ru/9911bef3
MIPUMEHEHHE
Baxneimm MHEHUS MapraHiia.
85 HszZHFaHzTCEZﬁI/I}I eero R bubmorexa LIOK
., https://m.edsoo0.ru/039d69c8
OKHCJIUTEILHEIC CBOICTBA
du3nyecKkne U XUMHUUECKIE CBOMCTBA
36 JKeJie3a ¥ €ro COeIUHEHUH. bu6nmorexa LIOK
[losydyeHne u npuMeHEeHHUE CIIJIaBOB https://m.edsoo.ru/1b7{8741
Kesesa
du3nyecKue 1 XMMUYECKHE CBOMCTBA
87 MeIu U €€ COCAUHCHUM, NX bubmorexa LIOK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
du3nyeckne ¥ XUMUUECKIE CBOMCTBA
38 IIMHKA M €r0 COeAUHEHUM, NX bu6nunorexa LIOK
MpUMEHEHHE. | UIPOKCOKOMITIIEKChI https://m.edsoo.ru/b1{2beal
LIHKA
ITpakTruyeckas pabora Ne 8. Pemenue Bubmuotexa LOK
89 AKCTIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME
" " https://m.edsoo.ru/abe352¢ea
MerTasl TOOOYHBIX TOATPYIITT
90 Pemrenue 3amay pa3nu4HBIX TUIIOB Bubmuorexa LIOK
https://m.edsoo.ru/a8b83d83
O0001IeHre B CUCTEMATH3 A
91 I/IByLIeIIJ-IIHOFO Marepuasa 1o THGMe bubmmorexa [IOK
" " https://m.edsoo.ru/e91fe975
Merannsl
9 KonTponbhas pabota no teme bu6muoreka [JOK
"Meramis!" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yapTaToOB KOHTPOJIBHOM bubmuoreka [JOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
94 Poib xuMuu B 00eCrieueHUN bubnunoreka LIOK




YCTOWYMBOTO Pa3BUTHUS

yesoBeuecTBa. [IoHsATHE 0 HAYYHBIX

METOJaX UCCICA0BaHU BEHICCTB

HaquHe IIPUHIMIIBI OpraHru3alnuu
XUMHYCCKOI'O IMMPOU3BOJACTBA.

https://m.edsoo.ru/080fe 10

bubnunorexa LIOK

% [TpombInIeHHBIE CITOCOOBI ! https://m.edsoo.ru/2e45a44f
MOJTYYEHUsI BAXKHEUIIINX BEIIECTB
96 ffgfiﬁﬁfii;ﬁ;fiﬁ 1 bubmroreia LIOK
https://m.edsoo.ru/9f11bf51
MOCJICICTBHSI
97 XHMHS U 310pOBbE YEIIOBEKA. 1 Bu6moteka [JOK
JlekapcTBeHHBIE CpeICTBA https://m.edsoo.ru/a6552721
08 | obecneser menott | Bumorera LIOK
https://m.edsoo.ru/1f7b5Sbd2
0€301acCHOCTH
99 Kocmernueckue u napromepHbie 1 bubmmnoreka HOK
cpeacTta. beitoBas Xumus https://m.edsoo.ru/da42d5a9
100 Boweinne crponremmse | Busmuorexa LIOK
https://m.edsoo.ru/61e69003
KOHCTPYKIIMOHHBIE MaTepuabl
01 Opranootie n Mimiepamamme | Bumorcia LIOK
https://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3anus U 0000IICHIE 1 bubmuoreka [JOK
3HaHHUH 1O TeMe https://m.edsoo0.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102
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ITPOBEPSAEMBIE HA EI'D IIO XUMHWU TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHUSA OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI CPETHEI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepPSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1

Brnanenue cucteMoil XMMUYECKUX 3HAHUM, KOTOpasi BKJIKOYAET:

1.1

OCHOBOIIOJIATAIOIINE TMOHATUS (XUMUYECKUN HJIEMEHT, aTOM, HU30TOIIbI,
ANEKTpOHHAs 000JI0UKa aToMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOC ¥ BO30YXJICHHOE COCTOSIHHEC aroMa, WOH, MOJIEKYJIa,
BaJICHTHOCT, ANIEKTPOOTPHUIATEIBHOCTb, CTETEHb OKUCJICHUS,
XUMUYECKast CBS3b (G- U T-CBSA3b, KpaTHBIC CBSI3M), THOpUIU3AIIMS
aTOMHBIX oOpOuTaneil, KpUCTalUIMuecKas peméTka, MOJb, MOJSpHas
Macca, MOJSIpHBIM O0O0BEM, MOJSpHAs KOHIICHTpPALMs, PacCTBOPHI
(MCTUHHBIE, AMCIIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUIPATHI, YTIEPOIHBII
CKeJeT, (PyHKUHUOHAJbHAs TpyMMa, pajuKal, H30MEpbl, CTPYKTypHas
dbopmyna,  u3oMepus  (CTpyKTypHas, TreomeTpuyeckas  (Iuc-,
TPAaHCU3OMEPHsI), TOMOJIOTHUECKHUH psJl, TOMOJIOTH, VYIJIEBOJOPOIbI,
KHCIIOPOJ- U a30TCOJIEpIKAIINE COCTUHEHHS, OMOJIOTHYECKH AKTUBHbBIC
BellecTBa (yriaeBo/ibl, JKUPBI, OEKH), MOHOMED, OJUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBbIE COSUHEHHS, KPEKUHT, PUPOPMHUHT, THUIIbI
XUMUYECKUX peaKuuid (OKUCITUTEITHHO-BOCCTAHOBUTENBHBIE, JK30- U
SHAOTEPMHUUYECKUE, PeaKIIMM MOHHOTO OOMEHa, TOMO- U Te€TepPOreHHbIE,
oOpaTuMble U HEOOpaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
AIEKTPOJIUTAYECKAS] AUCCOLMAIINS, CTENEHb TUCCOIMAIINN, OKUCIUTED,
BOCCTAHOBUTENb, JJEKTPOJIU3, CKOPOCTb XHMHYECKOM  peakluu,
XUMHUYECKOE PABHOBECHE)

1.2

TCOPHUU W 3aKOHBI (Teopm[ XUMHUYCCKOIro CTpPOCHUA OPraHUu4YCCKUX
Bemects A.M. bytnepoBa, Teopusi 3IEKTPOIUTHUYECKON TUCCOLMALUU,
[Tepuonamueckuit 3axon J[.M. MenneneeBa, 3aK0H COXpaHEHHUS MAaccChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUNU S3bIK XMMHUHU, MHPOBO33PEHUECKHUE
3HaHUA, JCKaAIUME B OCHOBC NMNOHHMMAHUSA NMPUYUMHHOCTH U CHUCTCMHOCTHU
XUMUYECKUX SIBICHUW, COBPEMEHHBIE MPEACTaBICHUS O CTPOCHUU
BEIIIECTBA HA aTOMHOM, MOJIEKYIIPHOM U HaAMOJIEKYJISIPHOM YPOBHSX

1.3

IpEaACTaBICHUA 0 MEXaHU3Max XUMHYCCKHUX peaKquI,
TCPMOANHAMHUYCCKUX n KHHECTHYCCKHNX 3aKOHOMCPHOCTX nux
IMPOTCKAHUSA, O XUMHUYCCKOM PAaBHOBECHHU, JUCIICPCHBIX CUCTEMAX

1.4

(hakTOJIOTHUECKNE CBEIEHUS O CBOWCTBAaX, COCTaBE, TOJNYYCHHH |
0€30MacHOM  HUCIOJB30BAaHWM  BAKHEUIIMX  HEOPraHUYECKHX WU
OpraHMYECKHUX BEHIECTB B OBITY U MPAKTHUECKOH JesTebHOCTH
YeJIoBeKa

1.5

o0Iye Hay4Hble MPUHIMIBI XUMHUYECKOTO MPOU3BOJCTBA (Ha MpHUMEpe
MPOM3BOACTBA CEPHOW KHCIOTHI, aMMHakKa, METaHOJa, IepepadOTKU
HedTH)

CdopMHUpOBaHHOCTh YMEHUH BBISBIISTH:




2.1

XapakTepHble IMPU3HAKM U  B3aUMOCBSA3b H3YYEHHBIX IIOHATHUH,
IIPUMEHATh COOTBETCTBYIOIIME IIOHATUSA INPU ONUCAHUM CTPOCHUS U
CBOJMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

B3aHMOCBS3b XHMHUYECKHUX 3HAHUN C MOHATHIMH HU MNpeaACTaBJICHUAMU
ApYyrux mnpeamMeToB IJisd 0oJsiee OCO3HAHHOIO MOHUMAHHS U OOBICHEHHUS
CYIIHOCTHU MAaTCPUAJIBHOI'O CAMHCTBA MHpPa

CdopMupoBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1

3.2

HauMCHOBAHUA XHMHYCCKHX COG,Z[I/IHGHI/Iﬁ MCKAYHAPOOAHOro COro3a
TGOpeTquCKOfI u HpHKHaﬂHOﬁ XMMHU W TpHUBUAJIBHBIC HAa3BaHHUA
BCHICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHu4YCCKUX U
HCOPraHN4CCKUX COGI[I/IHCHI/Iﬁ

XMMUYECKYIO CHUMBOJIMKY JUIsl COCTaBJICHHsSI (OPMYJ HEOPraHUYECKHUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX
U CKEJIETHBIX) (JOPMYJI OPIraHUYECKUX BEILECTB

ChopmupoBaHHOCTH YMEHHS KJIACCUDHUITUPOBATH:

4.1

4.2

HCOPraHn4eCKUeC BEHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAHHsA H
KpUTCpru 1JIA KJ'IaCCI/I(bI/IKaLII/II/I HN3Y4aCMbIX XUMHUYCCKHUX 00BEKTOB

OpraHMYEeCKHe BEILECTBA, CaMOCTOATENbHO BbIOMpaTh OCHOBaHUS U
KpPUTEpUU JUIsl KIacCU(PUKAIMK N3yJaeMbIX XMMUYECKUX OObEKTOB

4.3

[0 pa3JIM4YHbIM IpHU3HAKaM (YUCIY U COCTaBy pEarupyrOUIMX BEILECTB,
TeroBoMy d(dekTy peakuuu, W3MEHEHHIO CTEleHed OKHCICHUS
2JIEMEHTOB, 0OPATUMOCTH PEAKIIUHU, YIACTHIO KaTaJnu3aTopa)

CpopMHUpPOBAaHHOCTh YMEHHUSI XapaKTEPHU30BATh DJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHMHM) W HOHOB
XUMHUYECKUX 3J71eMeHTOB 1 — 4 nepuonaos Ilepuoaunyeckoit cucremsr [1.1.
MeHeneeBa 1 UX BaJ€HTHbIE BO3MOYKHOCTH, UCHOJb3Ys MOHATHUSA S-, D-,
d->NIeKTpOHHBIE OPOUTAIN, YHEPTETUUECKHE YPOBHHU

ChopMupoBaHHOCTb yMEHUSI OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMblX UMH COEIWHEHUH I10
IIEpUOAAM U IpyIIam

ChopMUpOBaHHOCTb YMEHHUSI COCTABIISATh YPABHEHUS XUMHUYECKUX
peakIMil U pacKpbIBaTh UX CYIIHOCTH:

7.1

7.2

7.3

OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUI ITOCPEICTBOM COCTABIICHUS
9JIEKTPOHHOTO OajaHca 3TUX PeaKkIui

YPaBHEHHUs pPEAKUUN pa3In4HbIX THUIIOB; IIOJHBIE U COKpAIIEHHbIE
YpaBHEHHUsI peakluii MIOHHOTO 0OMEHa, yUUThIBAsl YCIOBHUSL, IPH KOTOPBIX
9TH peaklUy UAYT 10 KOHIIA

peakiuii THApOIM3a, peakluid KOMIUIEKCOOOpa3oBaHMs (Ha MpuMepe
TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

8.1

C(I)OpMHpOBaHHOCTB YMCHUSA NOATBCPIKIAATH!:

Ha KOHKDETHBIX TMpHUMEpax XapakTep 3aBHCHUMOCTH PEaKIMOHHOMN
CIIOCOOHOCTH OpPraHMYECKUX COEOUHEHHH OT KpaTHOCTH M THIMA
KOBAJICHTHOH CBSI3H (G- U T-CBSI3M), B3AUMHOTO BJIMSIHUS aTOMOB U I'PYII
aTOMOB B MOJIEKYJaxX, a TaK)Ke OT OCOOCHHOCTEH peanu3auu pa3indHbIX
MEXaHU3MOB IPOTEKaHUs peaklui

8.2

XapaKTepHble XUMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMH
SKCIIEPUMEHTAMH U 3alIUCSMU YPaBHEHUN XUMUYECKUX peaKkIuil
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10.1

10.2
10.3
10.4

ChopMupoBaHHOCTE YMEHHUS XapaKTEPH30BATh COCTAB M BaKHEHIIIHE
CBOWCTBA BEIECTB, MPHHAUICKANMX K ONPEACICHHBIM KilaccaM H
rpynmnam CoeMHEeHUH (IIPOCThIC BEIIEeCTBA, OKCUIBI, TUAPOKCUIBI, COJIH;
YIIIEBOAOPOIBI, IPOCTHIC APUPHI, CIUPTHI, (HEHOIIBI, AITBICTH/IBI, KETOHBI,
KapOOHOBBIC KHUCIIOTBI, CJIOXHBIC S(UPBI, KHUPBI, YIIEBOJIBI, AMHHBI,
AMUHOKHCIIOTBI, OSJIKH)

ChopMupoBaHHOCTh yMEHHS MPOBOAUTH pPACUEThl MO XHUMHUYECKUM
dbopMysiaM W YpaBHEHHSIM XUMHUYECKHX PEAKIHA C HCIOIb30BAHHEM
(bu3MYECKUX BEIINYMH:

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIU OJIHO
W3 UCXOJHBIX BEMIECTB JIaHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBOU
J0JIel pacTBOPEHHOTO BEIIECTBA MIIM JAHO B U30BITKE (MMEET MPUMECH )

MacCOBOM WM 00BEMHOM JIOJIH, BBIX0/Ia MMPOYKTA PEAKIIUU
TEIJIOBOTO 3 (eKTa peakIui
00BEMHBIX OTHOIIICHUH Ta30B

10.5

10 HaXOKJICHUIO XUMUYIECKOW (POPMYJIBI BElecTBa

11

Buanenne cucremol 3HaHMM O METOAAX HAy4YHOI'O IO3HAHUS SIBICHUM
IPUPOJIbI, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHHUE IPUMEHSTh
9TH 3HAHUS IPU SKCIEPUMEHTAIBLHOM MHCCJIEIOBAaHUU BEIIECTB U JUIA
OOBSICHEHUS! XUMHUYECKUX SIBJICHMH, MMEIOUIMX MECTO B IpPHUPOJE,
MIPaKTUYECKON JAESITEIbHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HU

12

CdopmMupoBaHHOCTh yMEHHS TPUMEHATH (MCIOJIB30BaTh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEIIECTB JUIsI JKCIEPUMEHTAIBHON NPOBEPKHU
TUTOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TMPOTEKAaHUS XHUMHUYECKUX
peakuuMii W MPOTHO3UPOBAHUS BO3MOXKHOCTEM UX OCYIIECTBIICHUS;
CUCTEMHBIE XUMHUYECKHWE 3HAHUSA JUISI OOBACHEHUS W TIPOTHO3MPOBAHUS
SIBIICHUM, MMEIOIIMX €CTECTBEHHOHAYUYHYIO MPHUPOAY; s MPUHATHA
TPaMOTHBIX PEIICHUI TTPOOJIEM B CUTYAIIUSX, CBSI3aHHBIX C XUMUEH

13

ChopMHUpPOBAaHHOCTh YMEHHS TUIAHUPOBATH U TMPOBOJUTH XUMHUUYECKHUI
HKCHEPUMEHT (TOJIyueHHEe U H3Y4YEeHUE CBOICTB HEOPraHMYECKUX MU
OpPTaHWUYECKHUX BEIIECTB, KAUECTBEHHBIC pEAKIUU  YIIIEBOJOPOJIOB
Pa3NIUYHBIX KJIACCOB M KHCIOPOJCOACPIKAIMX OPraHMYECKUX BEIIECTB,
pelieHre  OKCIePUMEHTAIBHBIX  3a7ad [0 PAacloO3HABaHUIO
HEOPraHMYECKUX M OPraHWYECKHX BEIECTB) C COONIOJIEHHEM MpPaBUI
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a0OpaTOPHBIM
o0opyaoBaHueM; GOpMyIHPOBAThH LIENN HCCIEIOBAHUS; PEICTABIATH B
pa3nuyHOi (opMe pe3yibTaThl OSKCIEPUMEHTa, aHAJIU3UPOBaTh U
OIICHUBATh UX NOCTOBEPHOCTH

14

CdopmMupoBaHHOCTh YMEHHUSI OCYIIECTBIISATH IIEICHANIPABICHHBIN TTOUCK
XUMHUYECKON MH(POPMAIIUY B PA3IMYHBIX UCTOYHHUKAX (HAaydHas ¥ y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MaccoBOM nHpopmammu, ceth HTepHeT 1
IpyTUE), KPUTUYECKH AaHAJIM3UPOBATh XUMHUYECKYI0 HH(OPMAIIHUIO,
nepepabaTbiBaTh €€ U HCIOJB30BaTh B COOTBETCTBUU C IOCTABJICHHOM
yueOHOI 3aaueit

15

ChopMupoBaHHOCT ~ yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OIICHMBAaTh HMH(OPMAIMIO C TIO3UIMK 3KOJOTUYECKOW OEe30MacHOCTH
MOCIIEACTBUI OBITOBOM M TPOM3BOJCTBEHHOW JEATENBHOCTH YeNOBEKa,
CBS3aHHOM C TepepaldOTKOM BEMIECTB; CHOPMUPOBAHHOCTh YMEHHI




OCO3HAaBaTb OI1aCHOCTb BO3/ICHCTBUSA Ha JKHUBBIC OpraiHu3Mbl
OHpC,Z[eJ'IéHHBIX B€IICCTB, IIOHHMas CMBICII I10Ka3aTCiIsa HpeﬂeHLHOﬁ
ILOHyCTHMOﬁ KOHIOCHTpAllM, W TMOACHATL Ha I[pUMCpax CIIOCOOBI
YMCHBIICHUSA U IPECAOTBPpAIICHUSA UX BPECIHOI'O BOBI[CﬁCTBPIH Ha OpraHnu3m
YCJIOBCKaA



INEPEYEHD 2JIEMEHTOB COAEP)KAHMUSA, IPOBEPAEMBIX HA EI'D 110

XUMHNHU

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Crpoenue BemectBa. CoBpeMeHHass MOJENb CTpOEHMsI aToMa. Pacnpenenenue
ANEKTPOHOB IO JHEPreTHYecKUuM ypoBHAM. Kiaccubukanus XuMHYECKHX
aeMeHTOB. OCOOEHHOCTH CTPOCHUSI SHEPTeTUIECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXAEHHOE COCTOSHUS aTOMOB. OJIEKTPOHHAas
KoH(uUryparus aroma. BaleHTHBIC 2JIEKTPOHBI

1.2

[lepnonnueckas cucrema xumudeckux dsiaeMeHTtoB .M.  MeHnneneesa.
Ousnyeckuit cmbich [lepuoamyeckoro 3akona J[.M. MenneneeBa. [Ipuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB W HX COCJUHEHUH IO
MepuoJaM U TIpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOWMCTB IPOCTBIX
BEILIECTB, BOJOPOJIHBIX COEAMHEHMI, BBICIIUX OKCHUJIOB U THIPOKCHJIOB

1.3

1.4

BaneHTHOCTb. :‘)HeKTpOOTpI/IHaTCJIBHOCTL. CTeneHb OKHUCIICHUS

Bunpl xumuueckoi cBs3M (KOBaJCHTHAsI, HOHHAsI, METAJLLTNYeCKasi, BOJOPOIHAs)
Y MEXaHU3MBI €€ 00pa3zoBanus. MeXMOJIEKyIsIpHbIE B3auMoAeicTBus. BemecTpa
MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTpO€HHUsA. THMbl KPUCTAIUIMYECKUX
peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelETKI

1.5

1.6
1.7

1.8

Xumunyeckas — peakuus.  Knaccuduxamuss — XMMHMYECKHX — peakluil B
HEOPraHUYECKON ¥ OpraHN4eCKOM XUMHHU. 3aKOH COXPAHEHHUsI MacChl BELIECTB

CKOpOCTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB
TennoBbie 3¢ dexThl XUMUYECKUX peakiuii. TepMoxuMudyeckue ypaBHeHUs

OOpatuMble peakuuu. XUMU4eckoe paBHoBecue. DakTophl, BIHAIOLIME Ha
COCTOsIHME XuMHUecKkoro pasHoBecus. [Ipunnun Jle Ilarense

1.9

1.10

QHGKTpOHI/ITI/ILIeCKaH JUcCconuranus. CunbHbIC U cla0bie QJICKTPOJIUTHI. Cpez[a
BOAHBIX PACTBOPOB BCUICCTB: KHUCIIAA, HCfITpaJIBHaSI, mCJI049YHas. Crenenb
Jucconyanuu. Peakiyyu HOHHOTO oOmeHa

I'unponus coneit. Monnoe mpousBenenue BoAbl. Bogopoausiii nmokaszarens (pH)
pacTBopa

1.11

CriocoObl BBIpaKEHHsI KOHIIEHTPALUU PACTBOPOB: MAaccoOBasi A0JIsl pACTBOPEHHOTO
BELIECTBA, MOJIIpHAas KOHILIEHTpauus. HachllleHHble U HEHaCBILICHHbBIE
pacTBOpBL, pacTBOPUMOCTh. KpucTamioruaparst

1.12
1.13

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC peakiuu. [loBeeHne BEmecTB B cpenax
pa3HbIM 3HaueHueM pH. MeTob1 anekTpoHHOTo OaniaHca

DIEeKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH
OCHOBBI HEOPraHUYECKON XUMHUHU

2.1

22

Krnaccudukanus Heoprannueckux coequHeHnii. HomeHknarypa HeopraHu4ecKux
BEILIECTB
XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpWUM, Kanuil, KajdbLUW,

MarHui, aJlOMUHUN, IIUHK, XpOM, Kelie30, MeIb) M HMX coeauHeHui. OO0mue
CTOCOOBI OTYYCHHUSI METAJIIOB

2.3

XUMHUYECKHE CBOMCTBA BaXKHEWIUX HEMETa/NIOB (TaJOreHOB, CEpbl, a30Ta,
dbochopa, yrimepoma W KpEeMHHUsS) M HX  COEAMHEHUH  (OKCHIOB,
KHUCJIOPOJCOAEPKAIIMX KUCIOT, BOJOPOIHBIX COCTMHEHN )
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2.5

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, MPUHAMJICIKAIINX K Pa3JINYHbIM
KJjlacCaM

#H##Par### nentuukanys HeopraHnueckux coequHeHuii. KauecTBeHHbIS
peaKiy Ha HEOPTAaHUYECKHUE BEIIECTBA U MOHBI

OCHOBBI OPraHMYECKOM XUMUU

3.1

OCHOBHbBIE TIOJIOXKEHMSI TEOPUUM XUMHUYECKOI'O CTPOCHMUSI OpPraHMUYECKUX
coequHennii A.M. BytiepoBa. YriepoaHblil CKEJIET OpPraHMYeCKOW MOJICKYJIbI.
KpaTHOCTh XMMHUYECKOH CBS3H. S- M P-CBA3H. sp3-, sp2-, sp-TUOpUAM3ALUU
opbuTaneil aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIECTB OT XMMHYECKOTO
cTpoeHus Moseky. ['omonoru. ['omonornueckuii psaa. Mzomepus u uzoMepsl

3.2

33

[TonsTie o  ¢yHKnwoHanpHOH  Tpymme.  OpuenrtaruoHHble  3()dEeKTsI
3aMECTUTEIIEH

[IpencraBienre o KiIacCH(pUKAIMKU OPraHWMYECKUX BemlecTB. HoMmeHkiarypa
OPraHWYECKUX COCIUHEHUU (CHCTeMaTH4ecKas) W TPUBHUAIbHBIC Ha3BaHUS
BOXHEHIIMX MPEACTABUTENIECH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

3.5

CBoOOgHOpaAUKaNbHBIH M HOHHBIM MeXaHu3Mbl peakuuu. [lonstue o
Hykseoduie u snexrpoduiie. [Ipasuno MapkoBHukoBa. [IpaBuio 3aiinesa

Ankanbl. XMMUYECKUE CBOWCTBA AJKAHOB: raJOr€HUPOBAHUE, JETHIPUPOBAHUE,
TEPMHUYECKOE PpA3J0KEHUE, KPEKUHI, u3oMepu3auusi, ropenue. llomyuenue
ankaHoB. [lukmnoankanel. Crenuduka CBOMCTB IUKIOATKAHOB C MAallbIM
pa3MepoMm 1uKiIa. Peakiuy npucoeIMHEHUs U PaAUKIbHOTO 3aMELIECHUS

3.6

3.7

3.8

AnkeHpl. XUMHUYECKUE CBOMCTBA: PEAKIIMH MPUCOECAUMHEHUS (TajJoreHUpOBaHUE,
THAPUPOBAHUE, TUIPOTAIOTEHUPOBAHUE, TUIpATAllls), TOPEHUS, OKUCICHUS U
nonumepuszanuu. [IpombiliuieHHBIE W Ja0OpaTOpHBIE CIOCOOBI  MONYYSHUS
AJIKEHOB

Ankaguensl. XMMHMUYECKHE CBOMCTBA aJKaJUEHOB: PEAKLUUU IPUCOECINHEHUS
(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs U nojaumepusanuu. Ilomyuenue
aJIKaJUeHOB

AnxuHbl. XUMHUYECKHE CBOMCTBA: PEaKIMH NPHUCOEIUHEHUs (TaJIOT€HUPOBAaHUE,
TMJIpUPOBAaHUE, THpATalUsi, THAPOraJOreHUPOBaHUE) KaK CIOCO0 MOIyYeHHS
MIOJIMMEPOB M JPYTMX IOJIE3HBIX NPOAYKTOB. Peakiuum 3amemenus. ['openue
alETUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU VISl CBAPKHU U PE3KHU
MeTayoB. [IpuMeHeHne aneTunena

39

Apenbl. XWMHYECKHE CBOWMCTBA OE€H30J1a: pEakIuH  DJIEKTPO(UIHLHOTO
3aMEelIeHHs, TPUCOEIUMHEHUs] (TUIPUPOBAHME, TrajoreHupoBaHue). Peakius
ropenns. OCOOEHHOCTH XHUMHYECKHX CBOWCTB Toiyosa. [lomydenwe OeH3o0ia.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB ctupona. [lomumepuszaius cTtupona.
CriocoObl MosTy4eHus U IPUMEHEHUE apOMaTUYECKUX YIIIEBOI0POIOB

3.10

Crouptel.  [lpenenbHble  OJHOATOMHBIE CHUPTBL. XUMHUYECKHE CBOMCTBA:
B3aMMOJICHICTBHME C HaTpueM Kak CIOCO0  YCTaHOBJICHUS  HAIWYMA
THUAPOKCOTPYIIBL, €  TajOreHOBOAOPOJAMH  Kak  CIOCO0  MOJydeHus
pPacTBOPUTEIICH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peaknus ropeHus.
[Tonmyuenue »sTaHONA: peakuuss OpPOXKEHUS TIUIIOKO3bI, TUApATalUs OSTHIICHA.
OTUIEHIVIMKONIb W TJIMLEPUH KaK IMPEICTAaBUTENN IMPEAEIbHBIX MHOTOATOMHBIX
CIIMPTOB

3.11

®enon. Xumudeckue cBOCTBa ¢eHona (peakiuu ¢ HAaTPpUeM, THUIPOKCHUIOM
HaTpusi, Opomom). [lonyuenue deHomna

3.12

AHL,Z[GI‘I/I,Z[BI. XUMHUYECKHE CBOMCTBA OpCACIbHBIX AJbACTUAOB. THAPHUPOBAHHUC,




3.13

3.14

3.15

KAueCTBEHHBIC PEAKIIMM HAa KapOOHWIBHYIO TPYIIY (peakius «cepeOpsHOTo
3epkaina», B3aumoeiictaue ¢ ruapokcugom meau (II). [omydyenue npenenbHbIX
aNbJCTUIOB: OKHUCJICHUE CIHUPTOB, TUJpaTalusi aleTwieHa. AIIETOH Kak
IpeIcTaBUTeNb KeTOHOB. OCOOCHHOCTH PEaKIMu OKHCIIECHUS alleTOHa

KapOoHoBble KHCIIOTBI. XMMHUYECKME CBOMCTBA NpEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMHUYECKUX CBOMCTB MypaBbUHON KUCIIOTHI.
[lomyueHue npenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHUCIIEHHUE
QJIKAHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB, aJIbJAETHI0B. BpIcine mpeneiabHbe U
HenpeaeabHble KApOOHOBbIE KUCIOTHI

Cnoxusle >¢pupsl U xkupbl. CrocoObl MOMYYEHUS CIOXKHBIX 3(PHPOB.
OOparumocth peakiuu sTepuduranuu. [IpuMeHeHHe CIOXKHBIX 3(PHUPOB B
NUIIEBOH M HappIOMEPHOH NPOMBIIIICHHOCTH. JKHpBI Kak CIOXKHBIE 3(QHUPHI
TJIMIEpUHA ¥ BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
THJPUPOBAaHUE, OKHCIEHWE. ['MAponM3, WIM OMBUICHHE, JKUPOB KaK CIOCO0
MPOMBIIIJICHHOTO TOJTYYEHHUsI COJIeH BBICIINX KapOOHOBBIX KHCIOT. MBUIA Kak
COJIM BBICIIMX KQpOOHOBBIX KHUCIIOT

XUMUYECKHE CBOMCTBA IVIIOKO3Bl: PEAKIMM C Y4YaCTHEM CIHUPTOBBIX U
QIBJICTUIHON TPYNI M MOJIOUHOKHCIIOe OposkeHue. [IprMeHeHHe TIIIOKO3bI, €€
3HAYEHHUE B KU3HEIEATECIBHOCTH OpraHusMa. Jucaxapuabl: caxaposa, MajabTo3a.
BoccranaBnuBaome M HEBOCCTaHABIMBAKOIIME aucaxapuisl.  ['maponus
nucaxapunoB. [lonucaxapuael: kpaxmai, rukoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOT€Ha W ILeJUIoIo3bl. (DU3MYECKHEe CBOMCTBA Kpaxmayia M
LEJUIF0I03bl. XMMHUYECKHE CBOWCTBA KpaxMmaja: THUIPOJIM3, KadyeCTBCHHas
peakuus ¢ MOAOM. XMMHUYECKHE CBOMCTBA LEJUIIOJIO3BL: TUAPOJIN3, IOTYYCHHE
3¢pupoB nemwmono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,
alleTaTHBIN MENK)

3.16

3.17

AMMHBI. AMHMHBI KaK OPraHM4YE€CKME OCHOBAHUS: PEAKIMU C BOJIOHM, KHCIIOTaMH,
peakiusi TOpeHHs. AHWUIUH Kak TPEJACTaBUTENIb apOMAaTHYECKUX aMHUHOB.
XUMUYEeCKHEe CBOWCTBAa AaHWIMHA: B3aMMOJCHCTBHE C KHUCIOTaMH, OpPOMHOI
BOJIOM, okucieHue. I[lomydyeHne aMHHOB AJIKWIMPOBAHUEM aMMHaka |
BOCCTAHOBJIEHUEM HUTPOIPOU3BOIHBIX YIIIEBOJOPOIOB

AMUHOKHCIOTBI U OenkH. AMHMHOKHCIOTBI Kak aMm(oTepHbIe OpraHHYecKue
coequHeHusl. OCHOBHBIE aMHHOKHCIOTHI, OOpasyionue Oenkud. XHUMHUYEecKHe
CBOWCTBa OEJIKOB: THUAPOJIU3, JIEHATypalus, KayeCTBEHHbIE (LBETHBIE) PEAKIIUU
Ha Oesku

3.18

3.19

CtpoeHre M CTPYKTypa NOJMMEPOB. 3aBUCHUMOCTh CBOWCTB MOJIUMEPOB OT
cTpoeHHsT MoJieKyJd. OCHOBHBIE CIOCOOBI TONYYEHHUs BBICOKOMOJEKYIISIPHBIX
COG}II/IHGHI/Iﬁi p€akuru MmoJIuMEpu3alv U IOJUKOHACHCAIIUH. KJ’IaCCI/I(i)I/IKaHI/If{
BOJIOKOH

H#HH#HPartH# nenTuukanus opraHMueckix coeiMHeHni. Pemmenue
AKCIIEPUMEHTAJIBbHBIX 337a4 Ha paclio3HaBaHNE OPraHUYECKUX BELIECTB

3.20

I'enermueckas CBA3b MCXKY KiIacCaMU OpPraHHu4YCCKUX COe,ZII/IHeHI/Iﬁ

XUMUS U )KU3Hb

4.1

Xumus B TIOBCeIHEBHOU xku3HU. [IpaBmiia Oe3omacHOW pabOTBI C EIKUMH,
TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMHU, CPEICTBAMHU OBITOBON XMMHH

4.2

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHUS U CEITbCKOE XO35HUCTBO. XUMHUS B
MPOMBIIUIEHHOCTH. XHUMHS U SHEPreTHKa: MPUPOJHBIA M MOMyTHBIM HedTIHOH
ra3bl, KX COCTaB U Hcnoiab3oBaHue. CoctaB HedTH 1 e€ mepepaboTka (MPUPOIHBIC




UCTOYHUKH YTJIEBO/IOPOJIOB)

XuMHUST ¥ DIKOJOTHS. XHUMHYECKOE 3arpsi3HEHUE OKPYKAKOUIEH Cpelpl M €ro
nocneacteus. Oxpana rugpocdepsl, mouBbl, arMocdepsl, Gaopsl U GayHbl OT

4.3 XUMHYECKOro 3arpsi3HeHus. [Ipobrema OTXOZOB M TMOOOYHBIX MPOIYKTOB.
AJnpTepHaTUBHbBIE ICTOUHUKH 3HEPTUU
OO0mue mpencTaBieHUs] O MPOMBIIICHHBIX CHOCO0axX MOMYyYEHUS XUMHUYECKUX
BEILIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMHaKa, CEpPHOM KHUCIIOTHI). UEpHas u
4.4 uBetHas  Metaurypruss.  CTekso M CWIMKaTHas  IPOMBIIUIEHHOCTb.
[Ipombiiiennass  opranumyeckas  xumusa.  CpIpp€ a1 OpraHUYecKOM
MIPOMBILIIEHHOCTH
5 Tunbl pac4€THBIX 33724
51 Pacuétbl Mmacchl BemiecTBa Uil 00bEMa ra3oB MO U3BECTHOMY KOJIHMYECTBY
' BELIECTBA, Macce WK 00bEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKIIMU BELIECTB
5.2 Pacuérsl TemoBoro 3¢ dexra peakuuu
5.3 Pacuétbl 00bEMHBIX OTHOILIEHUI ra30B MPU XUMHUECKUX PEaKIIHIX
54 Pacuérer maccnl (00bE€Ma, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIH
OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérer maccoBoii unm 00bEMHOM JOJIM BBIXOJIA TIPOIYKTA PEAKIIUN OT
TEOPETUYECKU BO3MOMXKHOTO
Pacuérer maccnl (00bE€Ma, KOIMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CIIU OJTHO
5.6 W3 BEILIECTB JaHO B BUJIE paCTBOPA C ONPEICTEHHON MaCCOBOM JOJIEH
pPacTBOPEHHOTO BEIIECTBA
57 Pacu€rsl ¢ HCOJIB30BAHMEM TTOHATHI «MACCOBAsI A0JISDY, «MOJISIpHAS
) KOHIIEHTPALIUS», «PAaCTBOPUMOCThY
Haxoxaenne MonekyIsipHOi GopMyIIbl OPraHU4YeCKOro BEIIeCTBa MO €ro
5.8 IJIOTHOCTH U MAaCCOBBIM JIOJISIM AJIEMEHTOB, BXOISIIIUX B €T0 COCTaB, UJTH TIO

MPOJYKTaM CrOpaHus
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