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MNOSCHUTEJIBHAS 3AITMCKA

Pabovas mporpamma mo XMMHU Ha YpOBHE CpeaHero obiiero o0pa3oBaHUs pa3paboTaHa
Ha ocHoBe DexepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Odenepanun», TpPeOOBaHWI K pe3ynbTaTaM OCBOCHHS (deaepalibHOW  00pa3oBaTEIbHOM
nporpammbl cpeanero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbXx B DenepalbHOM
rocyJapcTBEHHOM oOpazoBarenbHOM crapaapre COO, ¢ yuérom Konuenmmu mnpemnojaBaHHs
yueOHoro mpenMera «XuMHsS» B 00pa3oBaTelbHBIX opranmzanusx Poccuiickoit ®enepanumy,
peau3yroNuX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbl, 1 OCHOBHBIX MONOXKEHHUH «CTpareruu
pasBuTusa Bocriutanus B Poccuiickoit ®Deaepannu Ha mepuon mo 2025 roma» (PacmopspkeHue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsL Ha YpOBHE YIIyOJIEHHOTO W3Y4YECHHs 3aHMMAET Ba)KHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTO o0Opa3oBanusa ydammxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanuzyemMoe B yCIOBHIX Au(GdepeHIIMPOBAHHOTO, MNPOPUIBLHOTO OO0Yy4YeHHUs, TMPU3BAHO
oOecrieunTh 0011€00pa30BaTENFHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JJIsl afanTaliul UX K OBICTPO MEHSIOIIMMCS YCIOBHUSM JKH3HHM B COLIMYyME, a
TaKKe JUIsl MPOJODKCHHS OOy4YeHHs B OpraHU3alusaX MpoQecCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABIISETCS OJHOU U3 MPUOPUTETHBIX TUCIUIUINH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TNpeAMeTa «XHUMHUS» TOIy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OcCHOBomosaratomumu nonoxenusmu ProC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIeH, COJEPIKaHMs, Pe3yJIbTaTOB OOYUYECHHS U TPeOOBAaHUN K YPOBHIO
MOJTOTOBKU BBIMYCKHUKOB. CBUAETEIHCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBITOJHSIEMBIE
IPOTPaMMOii 10 XUMHUHU (HYHKIIUU:

® uH(QOPMAIMOHHO-METOINYECKasl, peaju3alus KOTOpod oOecreunBaeT MOJydeHHe

NpPEICTaBICHUs O IIENAX, COJACpPKAHMHU, OOIIEH CTpaTeruu OOy4eHUus, BOCIUTAHUSA U
pa3BUTHs O0YyYarOIIMXCS CPEICTBAMH MpPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpast npeaycMaTpUBaeT oIpeJieNieHue:

OPUHLIMIIOB  CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH M3y4eHUs Y4eOHOTo
MarepHaia, KOJUYECTBEHHBIX M KAUYeCTBEHHBIX €ro XapaKTepPHUCTHK; IOAXOJO0B K
(GOpMHPOBAHUIO COJAEPKATEIHHOH OCHOBBI KOHTPOJII M OIEHKH 00pa3oBaTelIbHBIX
JNOCTHKEHUI 00ydJalolmuXcsi B paMKax HTOrOBOM arrecTaluu B (GopMe €IUHOro
rocy/1apCTBEHHOT0 SK3aMeHa 110 XUMUHU.

[Iporpamma miist yriryOa€HHOTO U3YUYEHUST XUMUU:

® YCTaHABIMBAET MHBAPUAHTHOE NPEIMETHOE COoAepKaHue, 00s3aTeIbHOE ISl U3YUCHUS

B paMKax OTHCNBHBIX  Mpoduiel, MpeaycMaTpuUBaeT  paclpelesieHue U
CTPYKTYPUPOBAHHUE €ro IO KJIACCaM, OCHOBHBIM COJEpPIKATENbHBIM JIMHUSAM/pa3ienam
Kypca;

® 1aéT MpUMEpHOE pacrpeeieHne y4ieOHOro BpeMEHH, PEKOMEHIyeMOro AJisi U3y4eHHUs

OTJICIbHBIX TEM;

® [pelaraeT MNPUMEPHYIO TIOCIEAOBATENbHOCTh HM3yYeHHMS Y4eOHOro Mmarepuaia ¢

y4€TOM JIOTUKH MTOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBS3EH;

® 1aéT METOAMYECKYI0 HMHTEpIpeTaluio Ienedl M 3afady M3ydeHHs NpeaMera Ha

yriay0n€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPEIHEro
o0rmiero oOpa3oBaHus, COACPKATEIBHON XapaKTEPUCTUKU IJIAHUPYEMBIX PE3yJIbTaTOB



OCBOCHHSI OCHOBHOW 00pa3oBaTelbHOM MPOrpaMMbl CPEIHETO OO0IIero oO0pa3oBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JICHCTBUH OOYYaIOIIEToCsl IO OCBOCHHUIO COJCpKAHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TO3UIMUSAM B TporpaMme IO XHUMHHU MpeIycMOTpeHa
IPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMUU Ha YpOBHE OCHOBHOro oOimero oOpa3oBaHus. 3a
npefenaMy  YCTAaHOBJICHHOM TMporpaMMoil MO XMMUM  00s3aTeNbHOW  (MHBAapUAHTHOIN)
COCTaBJISIONICH coJlep)kaHus YIeOHOTO MpeaMeTa «XUMUs» 0CTa&TCsl BO3MOXHOCTh BBIOOpA €ro
BapHaTUBHON COCTABJIAIONIEH, KOTOpask TOJIKHA OMPEAEATHCS B COOTBETCTBUH C HANPaBJIEHUEM
KOHKPETHOTO IPOQHIIsi 00yUCHUSI.

B coorBerctBuM ¢ koHuentyaabHbIMU TnojoxkeHusMu PI'OC COO o HazHaueHUM
npeaMeToB 0a30BOro M yriayoa&éHHOTO ypoBHEH B cucteMe AudGepeHInpoBaHHOTO 00yUeHUs Ha
YPOBHE CpeHero o01iero oopa3oBaHusl XUMHUS HA YPOBHE YIiyOJIEHHOTO M3YUYEHHUS HaIpaBlIeH
Ha pean3aliio I[PEEeMCTBEHHOCTH C IMOCIEAYIOIUM 3TaloM IOJIY4YEHHS XUMHYECKOIO
o0pa3oBaHUsI B paMKaX MH3Y4YEHHUS CHEIHMAJIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX
JUCIUIUIMH B By3aX M OpraHU3alusiX CpeaHero npodeccuoHanbHoro oopazoBanus. B atoit cszu
U3y4YEeHHE TMpeAMeTa «XHUMHUS» OpPHUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacHIMpeHue u
yIIIyONieHHEe TEOPETHUYECKOW M TPAKTHYECKOW MMOATOTOBKM OOYyYaroIIuXcs, BbIOpaBIIUX
ornpenenéHHbIA MpopuIb 00yueHUs, B TOM YHCIIE C MEPCHEKTUBON MOCIEAYIOIIEro MOIyYeHUs
XUMHYECKOTO 00pa30BaHUs B OPTaHU3aLUAX MPOPECCHOHAIBHOTO 00pa3oBanus. Hapsay ¢ atum,
B cBere TpeOoBanuit ®I'OC COO k mIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS (eaepabHON
0o0pa3oBaTeNbHON MPOTrpaMMbl CPETHETO OOIIETr0 O00pa30BaHUS HU3YYCHHE MPEAMETa «XHMHS»
OPUEHTHPOBAHO TaKXe Ha PEIICHUE 3a/1a4 BOCIUTAHUS U COLIMAILHOTO PAa3BUTHS 00yUYarOIIUXCS,
Ha GOPMUPOBAHUE Y HUX OOIIEMHTEIUIEKTYAIbHBIX YMEHHH, YMEHHUI pallnoHaTU3aluy y4eOHOro
Tpygda U  OOOOIIEHHBIX CMOCOOOB  JEATENBHOCTH, HUMEIONIMX  MEXKAUCIUILUIMHAPHBIH,
HAaJIIPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  peAMeTa «XUMHUS» HAa YPOBHE YIIYyONEHHOTO HM3y4YEHUS SBISIOTCS
yrayonéHHble Kypehl — «Opranudeckas xumusi» u «OOmas ¥ HeopraHudeckas XuMus». [Ipu
OTpe/iefIeHuU TOJXO0J0B K OTOOpY U CTPYKTYPHOW OpraHH3allMd COJECpXKaHUS 3THX KypCOB B
porpaMMe Mo XMMHH 3a 0cHOBY HpuHATH nojoxenus ®PI'OC COO o paznuuusax 6a30BOro u
yrIIyONnEHHOTO YPOBHEH M3yUYEeHHUS IPEaMETa.

OcHoBy coaepxaHusi KypcoB «Opranuueckas XuMus» u «OOmas v HeopraHuyeckas
XUMUS» COCTABJIIET COBOKYIHOCTh MPEIMETHBIX 3HAaHUN U YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs INpeAMETa. JTa CUCTEMa 3HAHUM IOJIydaeT ONpEelEHHOE TEOPETUYECKOe
NOTIONTHEHNE,  TO3BOJISIIONIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OONbIIMNA  O00BEM
dakToIornUecKoro Marepuaia. Tak, Ha yriyOoJI€HHOM ypOBHE M3y4deHHUs IMpeaMeTa odecredueHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS 00bEMa 3HAHMM O XMMHYECKUX DJJIEMEHTaxX U
CBOWCTBAX MX COCIUHEHUN HA OCHOBE PACIIUPEHUS M YIIIYOJICHHs MPEICTaBICHUH O CTPOCHHH
BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAaHUS PEAKIU, paccCMaTpUBAaEMBbIX C
TOUYKH 3pEHUS] XUMUYECKONW KUHETHUKU U TEPMOJUHAMUKHU. V3yueHue nepuoauyeckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJIEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEJICTABICHHUIX O CTPOSHUH aTOMa. XUMUYECKast CBA3b OOBSICHSACTCS C
TOYKU 3PEHHS] PHEPreTHUECKUX HM3MEHEHUH npu e€ o0pa3oBaHUM U PA3PYLICHHH, & TaKXKe C
TOYKH 3pEHUs MexaHu3MoB e€ oOpazoBaHus. HM3yuyeHue THUIOB peakuil JOMOJHAETCS
dbopMupoBaHUEM MPeACTaBICHUI 00 AMEKTPOXUMHUUYECKUX MPOIEccaxX U 3JEKTPOIN3E PacIlyiaBOB
U pacTBOpPOB BeUIECTB. B Kypce OpraHMYeckod XHMMHMM IIPM PACCMOTPEHHUH PEAKLIUOHHOU



CITOCOOHOCTH COCIMHEHUN yNemseTcss 0co00e BHUMaHUE BOMpocaM 00 3JIeKTPOHHBIX dddekTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaXxX peakiiuil.
Ocoboe 3HaYeHHe UMEET TO, YTO Ha COJCpKAHHWE KYpPCOB XHUMHH YIIyOJIEHHOTO YPOBHS
U3YYEHHUs JUIS KIACCOB OMpenesnéHHOro npoduis (riaaBHbIM o0pa3oM Ha HX CTPYKTYpy U
XapaxkTep JMOMOJHCHHHN K OOIIeH CHUCTeMe MPEIMETHBIX 3HAHWM) OKa3bIBAIOT BIMSHUE CMEXHBIC
npenMeTsl. Tak, Hampumep, B COACpPXKAHUHM TpeaMeTa s KIACCOB XUMHKO-(PH3UYIECKOTro
npodmis 00JbIIOE 3HAYCHHE OYAYT UMETh AJIEMEHTHl y4eOHOro MaTepuana Mo oOmel XUMHUH.
[Ipu u3yueHuwu mnpenMera B JAHHOM cllydyae akKIeHT OylIeT cieflaH Ha OOLIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPUN B XUMHUHU U B (PU3UKE: aTOMHO-MOJIEKYJIIpHAsi TEOpUs
(MonekynsipHas Teopus B (HU3MKE), 3aKOHBI COXPAHEHHS MACChl W JHEPTUH, 3aKOHBI
TEPMOJAUHAMUKH, FIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U APYTOE.
B 10 e Bpems B colep:kaHuU MpeaAMeTa Il KJIaCCOB XUMHUKO-OMOIOTHYECKOro mpoduis
OonbIIMKA yAETbHBIM Bec OyleT MMETh OpraHuueckas XuMusa. B aTom ciydae mpenocraBisercs
BO3MOXKHOCTH Jis1 00Jiee 00CTOSITETLHOTO PACCMOTPEHUSI XUMUYECKOW OpraHU3alliy KIETKU KaK
OMOJIOTUYECKONW CHCTEMBI, B COCTaB KOTOPOM BXOIAT, K TPUMEPY, TaKHe CTPYKTypHBIC
KOMIIOHEHTBI, KaK JHMHJbI, OEJIKU, YIJIeBOJAbI, HYKIEHHOBbIE KHUCIOTHI U npyrue. Ilpu stom
3HAaHHSA O COCTAaBE€ M CBOMCTBAX IMpPEICTAaBUTENECH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHUS CYITHOCTU MPOIECCOB (POTOCHHTE3, TBIXaHMUS, MUIIEBAPCHHUS.
B mnane QopmupoBaHUST OCHOB HAyYHOT'O MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OTbITa MPAKTHYECKOTO MPUMEHEHUS HAY4YHbIX 3HAHUI U3ydeHue mpeamMera
«XUMHUSA» Ha YriayOnEHHOM YpPOBHE OCHOBAaHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4EOHBIMU
mpeaIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX o0nactell «EcTecTBeHHO-HAYUHBIE TPEAMETHI»,
«MaremaTrka 1 HHpopMaTHKa» U «PycCKuii SI3bIK U TUTEpATypa.
[Tpu u3yuyeHun ydeOHOro mpeamera «XUMHS» Ha YriayOlIEHHOM ypOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero obmero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3agadei
MEPBOCTENIEHHOW 3HAYMMOCTH SBIsieTcs (OPMHUPOBAaHHE OCHOB HAyKH XUMHH Kak o0JacTu
COBPEMEHHOTO €CTECTBO3HAHHUSA, IPAKTUYECKON NEATEIbHOCTH YEJIOBEKa W OJHOTI0 W3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Perienue 3Toit 3agaun Ha yriayOiaEHHOM YPOBHE M3Yy4YeHUs
peaMeTa npeArnosaraeT pealu3anuio TakuX Lesei, Kak:
® (opmupoBaHuE MPEICTABICHUN: O MaTEpPUAILHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TIO3HABAEMOCTH SIBJIEHUH MPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Bemymell poiau B 00ECIeYeHNH yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUU
npo0JieM HKOJIOTHYECKON, SHEPreTUYeCKOW M MUIIEBOW OE30MacHOCTH, B Pa3BUTHH
MEJMIHMHBI, CO3JaHWM HOBBIX MAaTEpPHUAJOB, HOBBIX MCTOYHHUKOB DSHEPIUH, B
obecrieueHun paIMOHAIBLHOTO MPUPOIONOIB30BAHNUS, B (dbopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KYIbTYPHI YEIIOBEKA, & TAKXKE IKOJIOTHUECKA 0OOCHOBAHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBbIO U IPUPOJHON CpPEAE;

® OCBOCHHE CHCTEMBI 3HAHUM, JEXKAIIUX B OCHOBE XHUMHYECKOM COCTaBIISIONICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (YHIAMEHTAIBHBIX MOHITHHA, 3aKOHOB H
TEOpUN XHWMHH, COBPEMEHHBIX IPEACTAaBICHUII O CTPOCHHMM BEUIeCTBa Ha Pa3HbBIX
YPOBHSIX - aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHUHETUYECKHX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peakiuii, 0 XUMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCHEPCHBIX CHCTEMaX, 00 00muX
HAyYHBIX IPUHLUINAX XUMUYECKOTO MTPOU3BOJICTBA;

¢ (QopmupoBanue y O0OYyYarONIMXCsS OCO3HAHHOTO TMMOHMMAHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKHX 3HAHUN [UIs1 OOBACHEHUS KIIOYEBBIX HIeH U mpobiieM



COBPEMEHHON XWMHH, IS OOBSCHEHHUS M TPOTHO3WPOBAHUS SBJICHHM, HMEIOIIUX
€CTECTBCHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO peIIeHHs] MpoOieM, CBS3aHHBIX C
XUMHUEH, IIPOTHO3UPOBAHMs, AaHaJIM3a M OLEHKU C TMO3ULUH OKOJIOTMYECKON
0e30MacHOCTH TTOCJIEICTBHI OBITOBOM M MPOU3BOJACTBEHHOM JEATEIHHOCTH YEJIOBEKA,
CBS3aHHONW C XWMHYECKHM IPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U TEpepadOTKOM
BCIICCTB;

yrayOJieHHe TPEACTABICHUN O HAyYHBIX METOJaxX ITO3HAHUS, HEOOXOIWMBIX ISt
NPUOOPETEHUS] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB H OOBSICHEHUSI XUMUYECKIX
SABJICHUM, WMEIOIIMX MECTO B MPUPOAE, B TMPAKTUYECKON [EATEIBHOCTH H
IIOBCEIHEBHOM XKU3HU.

B 1mulane peanuzanuu NEpBOOYEPENHBIX BOCHUTATENBHBIX M PAa3BUBAOIUX (YHKIUN
[EJIOCTHOW CHUCTEMBI CPETHEro O0IIero oOpa3oBaHUs MPHU W3YYCHHH MpeIMeTa «XHUMHUS» Ha
yrIyOoJIEHHOM YpOBHE 0COOYIO aKTyallbHOCTh MTPHOOPETAIOT TaKKE IEJIN U 33J1a4H, KakK:

BOCIIUTaHHE YOCKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUU TMPUPOABI, YBAXKCHHS K
npoIeccy TBOpYECTBa B OOJACTH TEOPETHYECKMX W TPUKIAJHBIX HCCICIOBAHUN B
XUMHH, (OPMHUPOBAHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHWIO M MMO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHSI O0IIIEYETIOBEYECKIX [IEHHOCTEH;

pa3BUTHE  TIO3HABATENBHBIX  HMHTEPECOB, HMHTEIUICKTYyaIbHBIX M  TBOPYECKUX
CrocoOHOCTEN 00yJarommxcsi, GOPMUPOBAHUE Y HHUX CO3HATEIHHOTO OTHOIICHUS K
caMo0Opa3oBaHUI0O W HEMPEpPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEITHOU
npoeCCHOHATHPHON M OOMIECTBEHHOW IESTeIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HH,

(GopMHpOBaHWE YMEHHIA W HAaBBIKOB Pa3yMHOTO MPHPOJOIOIB30BAHMS, pPa3BHTHE
OKOJIOTMYECKON  KYIbTYypbhl,  TPUOOpPETEHHE  OMbITa  OOIIECTBEHHO-NIOJIE3HON
AKOJIOTUYECKOU IEATENBHOCTH.

OO0rmiee YMCIO 4YacoB, MPEAYCMOTPEHHBIX MJIs M3YYCHHS XHMHH Ha YIUIYOJICHHOM YpOBHE
cpenHero oOmero oopazoBanus, coctaBimsieT 204 dacos: B 10 kmacce — 102 4gaca (3 4daca B
Henento), B 11 kimacce — 102 gaca (3 yaca B HeZeliO).



COJEP)KAHUE OBYYEHUA
10 KJIIACC

OPTAHNYECKASA XUMMUA

TeopeTnueckne 0CHOBbI OPraHMYeCKOl XMMMH.

[IpenmMer u 3HaueHWE OPraHWYECKOH XUMHHM, TPEACTABICHHE O MHOT000pa3uu
OPraHUYEeCKUX COCTUHECHUH.

DONEeKTPOHHOE CTPOEHUE aTroMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE COCTOSHHUSL.
BaneHTHbIE BO3MOXHOCTH aTOMa yriepoja. XMMHUUYECKas CBSA3b B OPraHUYECKUX COCAMHEHUSX.
Tunbl TuOpUAM3aMKM AaTOMHBIX OpOUTanei yriepoaa. MexaHu3Mbl 00pa3oBaHMs KOBaJCHTHOM
cBsi3U (OOMEHHBIA U JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUS aTOMHBIX OopOuTaneil, 6- u
n-cBsi3u. OnuHapHas, JBOWHAs W TpouHas cBsi3b. CrmocoObl pa3phiBa CBS3€H B MOJIEKYyJax
oprannyeckux BemecTs. [loHsTHE 0 CBOOOAHOM pagukaie, Hykieoduie u daeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. DbytiepoBa U coBpeMEHHbIE
IIPEJICTABICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaUEHHUE TEOPUU CTPOEHHUS OPTraHUYECKUX COEAMHEHUN.
MonekynspHeie U cTpyKTypHble (opmynbl. CTpykTypHble (OpMYsbl pa3WyYHBIX BHJIOB:
pa3BépHyTasA, COKpall€HHas, ckenerHas. WM3omepus. Bunabl wu3omepun: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JIEKTPOHHBIE S(PQPEeKTsl B MOJEKyJIaX OPraHMYeCKUX COEAMHEHHH
(MHIYKTUBHBIA U ME30MEPHBIN Y3PPEKTHI).

[IpencraBnenne o kiaccupuKauu opraHUuIeCKuxX BemecTB. [loHsaTHe 0 QyHKIIMOHATBHON
rpynme. 'omonorus. ['omonornueckue psaapl. Cucremarnyeckass HOMEHKIATypa OPraHUYECKUX
coequHenuil (IUPAC) u TpuBHanbHble HA3BaHUSI OTAEIBHBIX MPEACTABUTENCH.

OcobenHoct W kimaccu(ukanus — OpraHMYeckux — peakuuid.  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XHUMUH.

OKCIIEpUMEHTAIbHbIE METOABl U3YUYEHHS BEIIECTB M WX MPEBPALLECHUN: O3HAKOMIIEHHE C
o0pa3laMu OpraHMYECKUX BEIIECTB W MaTepHUalaMd Ha MX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIECTB TpPU HarpeBaHuu (MJIaBieHHE, OOyIJIMBaHHE W  TOpPEHUE),
KOHCTPYHPOBAaHNE MOJEIIEN MOJIEKYJI OPraHMYECKUX BEIIECTB.

Yraesogopoabl.

Anxkanbl. ['oMonoruyeckuii psi ankaHoB, oOmas GopMyia, HOMEHKIATYpa U U30MEPHSL.
DIEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ alKaHOB, SP -THOPHIM3AINS aTOMHBIX
opOuTazneit yrieponaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.

XHUMHYECKUE CBOMCTBA AJKAHOB: PEAKIMM 3aMELICHUs, U30MEpHU3alH, IETUAPUPOBAHNUS,
LIUKIU3alluy, MHpOJIM3a, KpeKuHra, ropeHus. [lpeacraBieHue o MeXaHM3ME peakuui
PaAMKaIbHOIO 3aMEIICHHUS.

Haxoxnenue B mpupoje. CriocoObl moydyeHus: ¥ MpUMEHEHUE alTKaHOB.

[uxnoankanel. O0mast popMyina, HOMEHKIAaTypa U u3oMepus. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MalbIX (IIMKJIOMNPOINAH, IMKJIOOYTaH) M OOBIYHBIX (I[MKJIOTICHTaH,
[IUKJIOT€KCaH) HUKI0aIKaHOB. CriocoObl MOMyYeHHs U IPUMEHEHHUE UKII0ATKAHOB.

Ankensl. ['oMoIOTHYECKUH PsiT aTKEHOB, o0mas Gopmysia, HOMEHKIATypa. DJIEKTPOHHOE
¥ TMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN AlKEHOB, S -THOPHIM3AIMS aTOMHBIX OpOHTanei
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reomeTrpudeckas (muc-tpaHc-) uzomepus. dusnueckue
CBOMCTBA aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHMU MPHUCOCAUHEHHUS, 3aMELICHHS B O-
MOJIOKEHUE TPU JIBOMHOM CBSI3M, MOJMMEpHU3alMM U OKucieHus. [IpaBuso MapkoBHUKOBaA.
KadecTBeHHbIC peakiii Ha TBOWHYIO CBsI3b. CTIOCOOBI MTOTYyUYEHHUS U TPUMEHEHUE aJTKCHOB.



AJKanueHsl. Knaccudukamms aJIKaJuEeHOB (conpsiKEHHBIE, M30JIMPOBAHHEIE,
kymyaupoganuvie). (OCOOCHHOCTH  JJIEKTPOHHOTO CTPOCHHSI W XUMHYECKHX  CBOWCTB
CONpsbKEHHBIX AueHOoB, 1,2- u 1,4-npucoenunenue. IlomuMepusamust CONpsKEHHBIX JIHEHOB.
CrniocoOblI MosTy4eHus U NpUMEHEHHUE aJIKa/IueHOB.

Ankunbl. ["'oMomorndeckuii ps aakuHOB, oOmmias GpopMyia, HOMEHKIATypa M W30MEpHs.
DNEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYN AJKWUHOB, SP-THOPHAM3AIS aTOMHBIX
opOutaneit yriaepona. Pusnueckue CBOWCTBA ATKWHOB. XHMMHYECKHE CBOWCTBA: PEaKIUU
MPUCOECIUHEHMS, TUMEpPU3AlMM U TPUMEPHU3ALNH, OKUCIeHUsA. KHCIIOTHBIE CBOMCTBA aJKHUHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBs3b. KaueCTBEHHBIC PEaKIMM Ha TPOUHYIO CBsI3b. CTIOCOOBI
MOJIYYeHUS] U TPUMEHEHUE ATKUHOB.

Apomaruyeckue yriaeBoaopoas! (apeHsl). 'oMomornueckuii psii apeHoB, obmas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30J1a.
®dusnyeckue CBOMCTBA apEHOB. XHWMHYECKHE CBOMCTBA OCH30JIa W €ro TOMOJIOTOB: PEaKIIUU
3aMeleHusT B O€H30JIbBHOM KOJIbLIE M YTJICBOJOPOAHOM paguKaje, Peakiuu MPUCOCTUHEHUS,
OKHCIIEHHE ToMoJioroB Oen3omna. IlpeacraBieHne 06 OpUEHTHPYIOMIEM IEHCTBUH 3aMECTHTEIEH
B OCH30JIbHOM KOJIbIIE Ha IMPUMEPE ATKUIBHBIX paguKaioB, KapOOKCUIBLHOM, THIPOKCUIBLHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHUMHUYECKHX CBOMCTB CTHpOJIA.
[Momumepu3zanus  crupona. CrnocoObl  MONyYeHHS ©  TNPUMEHEHHE  apOMaTHYEeCKUX
YIJI€BOIOPOOB.

[Tpuponusrii ra3. [lomyrasie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue. KameHHbIH
Yroidb U TPOAYKTHI €ro mepepadoTku. CrocoObl mepepadoTKu HEPTH: TMEepPEeroHkKa, KPEeKUHT
(TepMUYECKH, KaTaIUTUYECKUi), pupopMuHr, nuponus. [Ipoayktel nepepabotku HedTH, MX
MPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXYy Pa3IMYHBIMU KJacCaMU yIJI€BOJOPOJIOB.

ODJIEKTPOHHOE CTPOEHUE TATOTCHIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakumnu 3amenieHus
rajoreHa Ha THUJPOKCOTPYIIY, HUTPOTPYIY, IMAHOTpyNMmy, aMuHorpynmy. J[lelictBue Ha
rajoOreHNpPOU3BOIHbBIE BOJHOIO W  CIHMPTOBOrO pacTBopa WENouM. Bzaumopeincreue
JUTAIOT€HAIKAHOB C MarHueM M LHUHKOM. [IoHATHE O MeTamioopraHM4ecKHX COEIMHEHUSX.
Hcnonp30BaHre TajlOr€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHUHTE3€
OpraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX NPEBpalllCHUI: H3y4yeHue
(GU3MYECKUX  CBOWCTB  YIJIEBOAOPONOB  (PacTBOPUMOCTH),  KAUE€CTBEHHBIX  pEaKIUi
YTJIEBOJOPOAOB Pa3IUYHBIX KJIaccoB (oOeclBeunBaHUE OPOMHOW WJIM MOJHOW BOJBI, PaCTBOpPA
nepMaHraHaTa Kajius, B3aMMOJCHCTBUE aleTUIEHA C aMMMAYHBIM pPacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApyX)eHHE YriepoJa M BOJIOPOAa B OPraHUYECKUX BEIIECTBAX,
MOJIyYeHUE STWJIEHA U M3y4YEHHE €ro CBOICTB, O3HaKOMIJIeHHE ¢ KoJulekiusmu «Hedtb» u
«Yromap», ¢ oOpa3lamMu IJlacTMacc, KaydykOB U pPE3UHBI, MOJEIUPOBAHHE MOJIEKYJ
YTJIEBOJOPOAOB U raJOT€HIIPOU3BOIHBIX YTIEBOAOPOIOB.

Kuciaopoacoaep:kamme oprannyeckue coenHeHHs.

[IpenenpHble ONHOATOMHBIE CHHUPTHL. CTpoeHHEe MOJEKYJ (Ha MpUMEpEe METaHoJia |
stanona). ['loMonornyueckuii psn, odmas GopmMyna, n3oMepusi, HOMEHKJIaTypa U KiiacCupuKarmsi.
®usnyeckue CBOWCTBA MPEACNbHBIX OJHOATOMHBIX CHUPTOB. BoJopoaHbIE CBSI3M MEKITY
MOJIEKYJIaMH ~ COHUPTOB. XHMMHYECKHME CBOMCTBA: pEaKIMU 3aMEIlIEeHMs, JeruapaTaiui,
OKHCJIEHUs, B3aUMOJECHCTBHE C OPraHMYECKUMU U HEOPTaHMYECKUMU KucinotaMu. KauecTBeHHas
peakius Ha OJHOATOMHBIE CHOUPTHI. J[eCTBHE 3TaHOJIA U METAHOJA HAa OpPraHU3M 4YeJIOBEKa.
CriocoObI MOTy4eHUS ¥ TPUMEHEHUE OJTHOATOMHBIX CITHPTOB.

[Ipocteie 3¢hupsl, HOMEHKIIAaTypa U u3oMepusi. OCOOCHHOCTH (PU3NYSCKUX U XUMHUYECKUX
CBOWCTB.



MHOroaromMHble CHUPTHI — STUIEHIVIMKOAb M IIHIEpUH. PU3NUECKHME U XUMHYECKHE
CBOMCTBA: pEaKIMU 3aMELICHUs, B3aUMOJICUCTBHE C OPraHMYECKUMU U HEOPraHUYECKUMHU
KHCJIOTaMH, KaueCTBEHHAsl pEaKIiusi HAa MHOTOATOMHBIe cnupThl. [IpencraBienue o MexaHusMe
peakmuii HykiIeopuiIpbHOro 3aMernenus. JleiicTBue Ha opranu3M yenoBeka. CriocoObl OTydeHHs
Y IPUMEHEHNE MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHrEe MOJIEKYIbI, B3AUMHOE BIUSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sifipa.
dusnueckue cBoiictBa (peHoma. OCOOCHHOCTH XUMHMUYECKHX CBOMCTB (eHona. KauecTBeHHBIE
peakuu Ha (denon. ToxkcumunocTh (enona. CrocoObl TONYYeHHS W TpUMeHeHue (eHoa.
®denondopManbaeruaHas cMoJa.

KapOoHunbHBIE COCNMHEHUS — aNbJACTHABl W KETOHBL. DIIEKTPOHHOE CTPOCHUE
KapOOHMIIBHOM Tpymmbl. ['oMonoruyeckue psibl albJeTHAOB M KETOHOB, oOmias ¢opmyina,
M30MEpUsl M HOMEHKJIarypa. DuU3WyUecKHMe CBOWCTBA AJbJIETUJIOB UM KETOHOB. XHUMHUYECKHUE
CBOMCTBAa QIbJIETUIOB W KETOHOB: peakuuu npucoequHeHns. OKHCIeHUuE albIerujaoB,
KaueCTBCHHBIC peakiuu Ha anbiaeruapl. CrocoObl MONyUeHUs U MPUMEHEHHUE abJCTHUIOB U
KETOHOB.

OnHOOCHOBHBIE TpefieNibHble KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3omepus u HOMeHKIaTypa. dusnmyeckue CBOWCTBA OJHOOCHOBHBIX
NpeIeTbHBIX KapOOHOBBIX KHCIOT. BOJOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH KapOOHOBBIX
KHCTIOT. XMMUYECKUE CBOMCTBA: KHUCIOTHBIC CBOMCTBA, peakuus STepU(PHUKAIUHU, PEaKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO pagaukana. OCOOEHHOCTH CBOMCTB MypaBbMHOW KHUCIOTHI. [loHsTHE
0 TIPOM3BOJHBIX KapOOHOBBIX KHCIIOT — CIOXKHBIX d(upax. MHOrooOpa3ue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEJCIbHBIX U apOMAaTHUYECKUX KapOOHOBBIX KHUCIIOT, JUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucIOT. [IpencraBurenu BBICIINX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMaJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThL. CrocoObl
MOJIyYeHUs U MPUMEHEHNE KapOOHOBBIX KHCIOT.

Crnoxusle 3¢upsl. 'omonornueckuii psa, odmas GopMmyna, ©30Mepusi 1 HOMEHKIIATYpA.
®dusnuecKkue 1 XUMUYECKUE CBOMCTBA: THAPOJIN3 B KUCJION U IICJIIOYHOU Cpeie.

Kuprr. Ctpoenue, pu3nMUecKue M XUMHUYECKHE CBOWCTBA JKUPOB: THAPOJIHM3 B KUCION U
nienouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKAIINX OCTATKH HEMPEeAeNbHbIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPOJIE.

MBpbL14a Kak COJTM BBICIIUX KapOOHOBBIX KUCIIOT, MX MOIOIIEE JICHCTBHE.

OOmas xapakTepucTuka yrieBonoB. Kraccudukamus yrieBogoB (MOHO-, AW- H
noyimcaxapuael). MoHocaxapuabl: TJIOKO03a, (PyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpHrbdo3a.
®dusnueckue CBOWCTBA U HaxoxAcHUE B npupoae. PorocuHTe3. XUMUYECKHE CBONCTBA
[JIIOKO3BL:  PEAKIMU C Yy4YaCTUEM CHUPTOBBIX W  albJETMAHOW TPYIN, CHOUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. [lpuMeHeHue TIIOKO3bl, €€ 3HAUY€HHWE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MajabTO3a M JAKTO3a. BoccTaHaBIuBapIMe U
HEBOCCTaHABNIMBAIONIME aucaxapunabl. ['maponus mucaxapunoB. Haxoxxnenue B mnpuponie u
npumeHenue. [lomucaxapunbl: Kpaxmaji, TJIMKOT€H M 1emiono3a. CTpoeHre MaKpOMOJIEKYI
KpaxMmaia, TJIMKOT€Ha M LeJUTIoNIo3bl. (DU3MYeCKHe CBOMCTBA KpaxMmala M LEJUIFOJIO03BI.
XHWMHUYECKUE CBOMCTBA Kpaxmalja: TMAPOJIA3, KAUeCTBEHHAs pPEaKkUus C HOAOM. XHUMHUYECKHE
CBOCTBA IIEILTIOI03bI: TUAPOIIN3, OTydeHHE 3PUPOB 1eUTt0N03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHaX (BHUCKO3a, alleTaTHBIN MIEIK).

OKCIIEpUMEHTAIbHbIE METO/bl M3YYEHHs BEIIECTB M WX IPEBpPALICHUMN: pacTBOPUMOCTh
pPa3JIMYHBIX CIHUPTOB B BOJE, B3aUMOJECUCTBUE 3TAHOJA C HATPUEM, OKHUCIEHHE 3THUIIOBOTO
CIIUpTa B AJBJETHUJ HAa PACKAIEHHOM MENHOM NPOBOJIOKE, OKHCIEHHE STHUIJIOBOrO CIUpPTa
JUXPOMATOM Kajausi (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPHUATIOB), KAUECTBEHHBIE PEAKIIMU HA
anpaerunsl (¢ ruapokcuaom auammuncepedpa(l) u ruapoxkcunom meau(1l)), peakius romunepruHa



¢ rugpokcuaoM meau(Il), xummdeckre CBOKMCTBA pacTBOpPa YKCYCHOM KMCIOTHI, B3AMMO/ICHCTBHE
pacTBopa Tioko3bl ¢ ruapoxkcunom meau(Il), BzaumozeicTBue Kpaxmana ¢ HOAOM, pELICHHE
HKCIEPUMEHTAIBHBIX 337a4 1o TeMaM «CrupThsl U (peHoNbl», «KapOoHoBbIe KUCIOTHI. CII0KHbIE
3(1)I/Ipbl>>.

A3oTcoaepikaiime OpraHu4ecKue coeJMHeHHusl.

AMUHBI — OpraHWU4YecKWe TMpOW3BOAHbIE ammuaka. Kriaccudukamus aMUHOB:
anmudaruyeckue U apoMaTHUECKHE; MePBUYHbBIC, BTOPHUHBIE U TpeTHuuHble. CTPOCHUE MOJIEKYIL,
obmas ¢opMyna, u3oMepusi, HOMEHKIATypa U (U3HUYECKHE CBONMCTBA. XHMHYECKOE CBOMCTBA
anu@aTuyecKux aMUHOB: OCHOBHBIE CBOICTBa, aJIKMJIMPOBAHUE, B3aUMOJEHCTBUE MEPBUYHBIX
aMUHOB C a30TUCTOM KUCIOTOWU. CONU aKUIaMMOHHUSL.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTudeckoro psiia. Ctpoenue aHunuHa. Bzaumuoe
BJIMSTHUE TPYII aTOMOB B MouieKyje aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsle peakunu Ha aHWiInH. CrocoObl MOMy4yeHUs M MPUMEHEHHE aludaThdecKux
amuHOB. [loydeHre aHWIMHA U3 HUTPOOCH3071a.

AmuHokucinotel. Homenknatypa wu  uszomepusi. OTaenbHble NPEJICTABUTENIN  O-
AMUHOKMHCIIOT: TJIMUWH, alaHuH. PU3ndecKrne CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aMQOTEpHBIX OpPraHUYECKUX COCAMHEHHM, peakius IOJUKOHJICHCAIUH,
o0Opa3oBaHNe MENTUAHON CBs3U. bruonornueckoe 3HaueHUE aMUHOKHUCIOT. CHHTE3 U THAPOIIU3
MENTU/IOB.

benku kak npupoassle mnonumepsl. llepBuuHas, BTOpHYHas M TpeTUUHas CTPYKTypa
0enkoB. XUMHUYECKHE CBOWCTBAa OENKOB: THAPOJIN3, JE€HATypalus, KaueCTBEHHbIE pEaklUMd Ha
OenKH.

OKCIEpUMEHTAIbHbIE METOJIbl M3YYEHHUsS BEIECTB M HMX MPEBpALIEHUN: pPaCTBOPEHUE
0enkoB B BOJie, JeHATypalusi OEIKOB MPH HarpeBaHUM, IIBETHBIC PEAKIMU Ha OENKH, pelleHne
SKCIIEPUMEHTAIBHBIX 3a/lad MO0 TeMaM <«A30TCOAEpPKAIINE OPraHUYEeCKHE COCAUHEHHS» U
«Pacrnio3HaBaHue OPraHUYECKUX COCIAUHEHUN».

BbicokoMoieKy/ISIDHBIE COeIMHEHHUS.

OCHOBHBIE TOHSATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, ITOJIHMMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpPHU3ALUHU, CpeAHsas MoJIeKysipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUN — TOJIMMEPHU3ALIHS U TIOJTUKOHICHCAIIUS.

[Tonumepuslie MaTepHaIbL. [Tmactmaccel (mOIMATHUIIEH, IIOJIUIIPOIIUIIEH,
MOJIMBUHUIXJIOPULL, MIOJIMCTUPOJI, MOJIMMETUIIMETAKpHUIIAT, MOJIMKApOOHATHI,
nonudTHIIeHTepedTanaT). Y Tuin3auus u nepepaboTka IiacTuka.

DnacToMephl: HATypaldbHBIA KaydyK, CHHTETHYECKHE Kaydykd (OyTaJHEeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bosokna: HatypaibHbIE (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KAIlpOH U JIaBCaH).

[Monmumepsl  cmenuanbHOTO  Ha3Ha4YeHHWS  (TEQUIOH, KeBIap, AIIEKTPOIPOBOIAIINE
MOJIUMEPHI, OMOpa3iaraéMple MOTHUMEPHI).

OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHHS BEIIECTB M WX MPEBPALECHUN: O3HAKOMIIEHHE C
oOpa3liaMu TNPUPOIHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, KaydyKoB, peIIeHHe
HKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «Pacrno3HaBaHue m1acTMacC U BOJIOKOH».

Pacuérnbie 3aaun.

Haxoxnenue MoiekyasspHON (popMysIbl OPraHUuYeCKOro COeTUHEHHS M0 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIUX B €0 COCTaB, HAXOXKICHUE MOJIEKYJSIPHON (DOpPMYNBI OpraHH4ecKOro
coequHEHUsT MO Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIecTBa (Macce,
00BEMY) IPOYKTOB pEAKIMK U/UITU UCXOMHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOU (POpMYIIBI



OpPraHMYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOMCTB MIIM CIIOCOOOB MOJYYECHHS,
OIIpEZICNICHUE JI0JIM BBIXOZA MIPOYyKTa pEAKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanust MexXnpeaMETHBIX CBSA3EH MPU M3Y4EHUU opraHndeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Y€pe3 HUCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak H
HOHSITUN, IPUHATHIX B OTJEIbHBIX PEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOue ecTeCTBEHHO-HAay4YHbIE TOHATHUS: SIBJICHHWE, HAYYHBIM (akT, rumoresa, TEOpHs,
3aKOH, aHaJIW3, CHHTE3, KilaccuUKalus, HAOIIOJCHHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJENb,
MOJIEJTMPOBAHUE.

®usuka: marepus, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, JHEPreTUYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSIHME BEIIECTBA, (PM3UYECKUE BEIUYHMHBI,
€MHULIBI U3MEPEHHS, CKOPOCTh, JHEPIHUs, Macca.

buonorus: kneTka, opraHusM, sKocucTteMa, omocdepa, MeTaboIM3M, HACIICICTBEHHOCTD,
aBTOTPOGHBIA M TEeTepOTPO(HBI THUN NUTaHUSA, OpokeHue, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTJIEBOMBI, XKHUPHI, HYKJICHHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpadus: nonesHsle HCKONIAEMBbIE, TOILIUBO.

TexHONOrMA: NUIIEBBIE MPOLYKTHI, OCHOBBI PAlJUOHAIBLHOTO UTaHMS, MOIOIINE CPENCTBA,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBILIAS U HEOPTAHUYECKAS XUMUSA

Teoperuvyeckue OCHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 31eMeHT. M30Tonbl. CTpoeHue IEeKTPOHHBIX
000JI0YEK AaTOMOB, KBAHTOBbIE 4YHCJIa. DHEPreTUUYEeCKHEe YpPOBHHU M TMOJYpPOBHU. ATOMHBIE
opbutanu. Knaccupukanus XUMUYECKUX DJIEMEHTOB (s-, p-, d-, f-ameMmentsl). Pacnpenenenue
DJIGKTPOHOB TI0O aTOMHBIM OpOWUTANIsIM. DJIEKTPOHHBIE KOH(QUTYpAlMH aTOMOB JJIEMEHTOB
MEPBOrO—4eTBEPTOrO TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHHH, SJICKTPOHHBIC
KOH(UTYpAIH HOHOB. DIEKTPOOTPULIATEITHHOCTb.

Ilepuonnueckuii 3akoH u Ilepuomnueckas cucrema XuMuueckux odnemento JI.M.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M [lepHoanuyuecKoil CHUCTEMBbl XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOUN TEOpHel CTpOEHHUs aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUs CBOMCTB
XUMHUYECKHX JJIEMEHTOB W 00pa3yeMbIX MUMH IMPOCTHIX M CIOKHBIX BEIIECTB MO TPYyIIaM M
nepuojaM. 3HaueHue nepruoandeckoro 3akona /.M. Menzaeneena.

XumHuueckasi CBsI3b. BUIBI XMMUYECKON CBSI3M: KOBAJICHTHAs, NOHHAs, METAJNINYECKas.
Mexanu3Mbl 00pa30BaHUs KOBAJCHTHOM CBSA3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIA. DHEPrHs
U jnuHa cBsa3u. [lonsipHOCTD, HANIPAaBIEHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOU CBsA3U. KpaTHble
cBs3u. BogopoaHas cBsizb. MeKMOJEKYIIpHbIE B3AUMOACHCTBHUS.

BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSi3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MPUMEpPE COCIUHEHHI 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBnenre O KOMIUIEKCHBIX coequHeHusX. (CocTaB KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3oBaTenb, JIMraHAbl. 3HAuYe€HHWE KOMIUIEKCHBIX coenuHeHuil. [lonstue o
KOOPAMHALIMOHHON XUMUU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUs. THIBI KPUCTAUIMUYECKUX
pELETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.



[TonsiTne 0 nucnepcHbIX cucteMax. MctuHHbIEe pacTBOpPHL. [IpeacraBieHne 0 KOJUTOUIHBIX
pactBopax. CrocoObl BBIpaXEHHS KOHIIEHTPAIMU PACTBOPOB: MaccoBas [OJi BEIIECTBA B
pacTtBope, MoOJspHas ~ KOHLEHTpanus. HachlllleHHble W HEHACHIIIEHHBIE  PACTBOPHI,
pactBopuMocCTh. Kpucraimoruaparsl.

Knaccudukanus v HOMEHKJIATypa HEOPraHMYECKHX BeUIeCTB. |pHBUANbHBbIE HA3BAHUSA
OT/IENIbHBIX MPEJICTABUTENICH HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMUYeCKUX peakIiii B HEOPraHUIECKOM U OpraHnYecKOi XUMUH. 3aKOH
COXpPAHEHHsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALIEHUS SHEPTUU NPU XUMHUYECKHX
peakuusx. TenoBbie 3QPEeKTh XUMHUUECKUX peakiuil. TepMOXUMHUECKUEe ypaBHEHUSI.

CKOpOCTh XUMUYECKOH peaklnu, e€ 3aBUCUMOCTh OT Pa3MUYHBIX (pakTopoB. 'oMoreHHbIC
U reTeporeHnbie peakunu. Katanus u karaau3aTtopsl.

O6parumbie W  HeoOpaTUMbIE peakIuu. XHUMHYEeCKoe paBHoBecwe. KoHcraHTa
XUMUYECKOr0 paBHOBecHs. (DaKTOphI, BIMSAIOIME HA MOJIOKEHUE XMMHUYECKOTO PABHOBECHS:
TEeMIIepaTypa, NaBJIEHUE M KOHLIEHTPALMK BEIIECTB, y4acTBYIOIMX B peakuuu. [Ipunmun Jle
[TaTense.

OnekrponuTtuueckas auccouuanus. CusibHble U ciabble  eKTposuThl. CTeneHb
nucconmranuu. Cpena BOJHBIX PAacCTBOPOB: KUCIOTHAs, HEUTpalibHas, IienoyHas. BomopoaHsiil
nokazarenb (pH) pactBopa. I'maponus coneii. Peakiuu nonnoro oOMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb OkucieHus. OKUCIUTENb U
BOCCTAaHOBUTENb. [Iponeccel OKHCIEHHsT M BOCCTAHOBJIEHUsA. BakHeWlne OKHCIUTENN H
BOCCTaHOBUTENU. MeTOJ| 37IeKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACIIaBOB BEILIECTB.

OKCIEepUMEHTaIbHbIE METOAbl M3YYEHHS BEIIECTB M WX MPEBpALICHUN: pa3IokKeHUE
MEepPOKCUJa BOJOPOJA B NPHUCYTCTBUM KaTalM3aToOpa, MOJEIM KPUCTAUIMUECKUX PEHIETOK,
IPOBEJCHNE peakuuii HOHHOTO OOMEHa, OIpe/AeseHHe Cpelbl PacTBOPOB C IMOMOUIBIO
MHAUKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XMMHYECKON peakiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuveckast xumus.

[Tonoxxenue HemetauioB B Ilepuommueckoil cucreme XuMUYeCcKux siemeHToB JI.U.
MenneneeBa W OCOOCHHOCTH CTPOEHUS HX aroMoB. (DU3MYECKHE CBOWCTBA HEMETAJLIOB.
AJIOTpOonUsl HEMETaJUIOB (Ha MpUMeEpe KUCIopoia, cepsl, hocdopa U yrieposa).

Bognopon. Ilonyuenue, ¢puznyeckue U XUMHUYECKHE CBOWCTBA: pEaKIUH C METANIaMU U
HEMETaJUIAMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ Mapuapl. TOMIMBHBIE 2JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydyeHus, Gu3NYecKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBonOpoAbl. BaxkHenme KUCIOPOACOAEPIKAINUE COCIMHEHUS TajJOT€HOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHUs TajgoreHoB. [I[puMeHeHNe rajJoreHoB U
UX COCOUHEHUN.

Kucnopon, o3oH. JlaGopaTopHble W MPOMBINIICHHBIE CHOCOOBI MOJYYEHHUS KUCIOPOJa.
®dusnueckue M XHMMHYECKHE CBOWCTBA W MPUMEHEHHE KHCIOpoJa MU o30Ha. OKcuabl U
MIEPOKCHUJIBI.

Cepa. Haxoxnenume B mpupoje, CrnocoObl MOMy4eHHs, (PU3MUEeCKHe U XUMHYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Okcua cepol(IV), oxcun cepui(VI). Cepuucras u cepHas
KUCTOTBI U uX coiau. OCOOCHHOCTHM CBOWCTB CEpHON KHCIOTHL. IlpuMeHeHue cepbl U eé
COEMHECHUM.

A3zor. Haxoxnenue B mpupone, CHOCOObI MOJIy4YeHHS, (PU3NYECKHE H XUMUYECKHE
cBoiicTBa. AMMHUaK, HUTpUAbL. OKcuAbl a3oTa. A30THUCTas U a30THAsl KUCJIOTHI M WX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KHUCHOTHL [IprMeHeHHe a30Ta M €ro COeJMHEHUH. A30THBIC
yI0OpeHusl.



®dochop. Haxoxnenne B mpupojie, CrocoObl MOMydeHHUs, (U3NYECKUE W XHUMHYECCKUE
cBoiictBa. Pochuasl u ¢ochun. Oxcuasl Qocdopa, ¢ochopHas kucaora U €€ CONH.
[Tpumenenne pocdopa u ero coenunenuii. ®ochopHbie ya0OpeHus.

VYrnepon, HaxoxiaeHHWe B mpupone. AJuiorpomHbie Monudukanuu. Dusnmveckue u
XHMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcupa yriepona(lV), yrompHass kuciota U €€ COMu. AKTUBHPOBAaHHBIA Yrojb, aJACOPOIIUS.
Oymiepensl, rpadeH, yriaepoaHsle HaHOTpYOku. I[IpuMeHeHHe TMPOCTHIX  BEIECTB,
00pa30BaHHBIX YIIIEPOIOM, H €TO COSTUHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MONydeHUs, (PU3NUECKHE U XHUMHYECKUE
cBoiictBa. Okcun kpemuusa(1V), kpeMHuEBas KUCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHUS U €ro
coenuHeHuil. CTEKII0, €ro mojJy4eHue, BUJIbI CTEKJIA.

[Tonoxenune meramioB B [leproanyueckoit cucreMe XUMUYECKHX 3eMeHTOB. OCOOEHHOCTH
CTPOCHHUSI SJIEKTPOHHBIX 000I0YeK aTOMOB MeTaiioB. O0mue pu3nyeckue CBOHCTBa METAJLIOB.
[Ipumenenne MetaioB B ObITY U TexHUKE. CIIJIaBbI METAIIIOB.

DNEKTPOXUMHUYECKHA P HampspDkeHuid MetawioB. OOmme CcrmocoObl  MONydeHUs
METAJJIOB: TUJIPOMETAIUTYPTHs, MUPOMETAILUTYPIUs, dNeKTpoMeTaimyprus. [lonsatre o koppo3uu
MeTauioB. CriocoObI 3aIUTHI OT KOPPO3HUH.

OO6mas xapakrepuctuka metamioB [A-rpynmnsl [leprogndeckoit cHCTEMBI XUMHUYECKUX
sneMeHToB. Hatpuii u kanuii: noiaydyenue, GU3NUecKue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCTMHEHUN.

O6mas xapakrtepuctuka mMetaioB I[A-rpynmer [leprogmdeckoil cucTeMbl XMMHUYECKUX
BJIEMEHTOB. Maruuii W KaJbIMid: TMoiyuyeHue, (U3NUECKHe M XUMHUYECKHE CBOMCTBA,
MPUMEHEHHE TTPOCTHIX BEIIECTB U X coeNuHeHUH. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AoMUHUN: TIONy4deHue, (pU3nYecKkue M XMMHYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuH. AMQoTepHbIe CBOWCTBA OKCHIAa W THUIPOKCHIA ATIOMUHHS,
TUAPOKCOKOMILIEKCHI aTFOMUHUSL.

OOmast xapakTepuCTHKa MeTalioB MoOo4HbIX mnoxarpynn (b-rpymm) Ilepuonndeckoit
CHCTEMBI XHMHYSCKHX 3JIEMEHTOB.

®u3nYeCcKue U XMMHUYECKUE CBOMCTBA XpoMa U €ro coeguHeHui. OKCUAbl U THIPOKCUIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U OuUXpoMaTtbl, UX OKUCIUTEIbHBIE CBOMICTBA.
[Tonyuenue u npumMeHeHue XpoMma.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHud. Baxueiimme
coequuenust mapranna(ll), mapranuna(IV), mapranua(VI) u mapranna(VII). Ilepmanranar kanus,
€ro OKUCJIUTEILHEIC CBOMCTBA.

®dusnueckue 1 XUMUYECKHUE CBOMCTBA Kelle3a U ero coequHeHnd. OKCUabl, TUAPOKCUIBI U
conu xene3a(Il) u xxeneza(Ill). [Tonyyenne u npuMeHEHHE Keie3a U €ro CIIaBOB.

®u3nyYecKnue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHuil. [lonyuenre u npuMeHeHne
MEIU U €€ COSANHCHUIM.

[uuk: momyueHue, GpU3NUECKUe U XUMHUYECKUE CBOHCTBA. AM(DOTEpHBIE CBOICTBA OKCUAA
Y TUJPOKCHU]IA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne [IMHKa ¥ €ro COeIMHEHU .

OKCNEPUMEHTAJIbHBIE METOJbl M3YYEHHUS BEIIECTB M HUX MPEBpaAlICHUM: H3y4YCHHUE
0o0pa3Il0oB HEMETAJIOB, TOpeHHue cephl, ¢ocdopa, keneza, MarHUs B KUCIOPOJE, U3YUYCHUE
KOJUIEKIIUU «MeTallIbl ¥ CIUIaBhl», B3aWMMOJICHCTBHEC INECIOYHBIX M IIECI0YHO3EMEIBbHBIX
METAJJIOB C BOJIOM (BO3MOXHO HCIIOJB30BaHUE BUIACOMATEPUATIOB), B3aMMOJICUCTBUE LIMHKA U
JKeJie3a ¢ pacTBOpAMU KUCIIOT U IeJI0YEH, KAYECTBEHHBIE PEAaKI[MM HAa HEOPTaHMYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJIJIOB, B3aUMOJICUCTBUE THAPOKCHUIOB ATIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pelieHrne SKCIEePUMEHTAIbHBIX 3a/1ay M0 TeMaM «l ajmoreHsl»,



«Cepa u € coequHeHU», «A30T 1 Pocdop 1 uX coequHeHUs», «MeTauIbl TITaBHBIX MOATPYII»,
«MeTasl TOOOYHBIX MTOATPYIII».

XuMHS U )KU3Hb.

Ponb xumuu B obecriedeHMN YCTOWYMBOTO pa3BUTHA 4elloBeuecTBa. [loHATHE 0 HayuyHBIX
METOJAaX IIO3HAHMS M METOJOJIOTMM HAy4dyHOro wucciaenoBaHus. HaydHble nOpHHIUIBI
OpTraHU3aIMN XUMUYECKOTO MPOU3BOACTBA. [IpOMEBINIIIEHHBIE CITOCOOBI MOYYEeHUS BaXKHEHIIIHX
BEIIECTB (HAa MpUMEpPE MPOU3BOACTBA AMMHUAKA, CEPHOM KUCIOTHI, MeTaHoa). [IpoMblliieHHbIE
CIOCOOBbI MOJTYYEHHUS] METaNIOB M CIUIABOB. XUMHUYECKOE 3arps3HEHHE OKPYXarollel cpelbl U
ero nocienctsus. Posb xumun B o6ecrieyeHH SHEPreTHIecKoi 6e30MacHOCTH.

XuMmHus U 300poBbe 4YenoBeka. JlekapcrBeHHblE cpencrsa. IlpaBuia uCHoNb30BaHUsA
JIEKAPCTBEHHBIX IpenaparoB. Poyib XUMUM B pa3BUTUU METULIMHBI.

XYMHUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poib Xumuu B obecreuyeHun
[THIIEBON OE30IIaCHOCTH.

Kocmernueckne u mapdromepusie cpenctBa. bertoBas xummus. [IpaBumiia 6Ge3omacHOro
UCTIOJIb30BaHUs MIPETapaToB OBITOBOM XUMUH B IIOBCEAHEBHOW KU3HHU.

XUMHS B CTPOUTEITHCTBE: BAXKHEHUININE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OCTOH).

XuMHS B CENHCKOM X03s1icTBE. OpraHNYecKue U MUHEPAIbHBIC YA0OPCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, KepamMuka. MaTtepuaibl
JU1s1 3NieKTpoHuKkH. HanotexHonoruu.

PacuérHrle 3agayn.

Pacuérer: mMacchl BemecTBa WM 00BbEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEaKIUU BEIIECTB, MacChl (00bEMA, KOTMYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpPHUMECH, Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO U3 BEIIECTB JAHO B BUJIE PACTBOpA C
onpeAcs€HHON MacCOBOM JOJe€ld pacTBOPEHHOTO BEUIECTBA, MACCOBOW JIOIM W MOJISIPHOU
KOHIIGHTpAllUd BEILECTBA B PAcTBOpPE, MOJIM BbIXOJIa MPOJIYKTAa PEaKUUU OT TEOPETUUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3U.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU M3yYeHUU OOIIEH W HEOPTraHWYECKON XUMHH B
11 xmacce ocymiecTBIsIeTCs Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUH,
TaK ¥ MOHATUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mure ecTeCTBEHHO-HAy4YHbIE MOHATHA: SIBJICHHME, HAayudHbIM (akT, rumnoresa, TEOpHs,
3aKOH, aHajJu3, CHUHTE3, KiIaccupuKaluus, TIEepUOJIUYHOCTh, HAOIIO/IEHUEe, U3MEpEeHHeE,
HKCIIEPUMEHT, MOJIEJIb, MOJCIIMPOBAHUE.

®dusnka: marepus, MUKPOMHUP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKHI YpPOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIeCTBA, WJCAIbHBIM Tra3, (QU3NYECKUE BETUYMHBI, EIUHUIIBI
U3MEPEHHUSI, CKOPOCTh, JHEPTHsl, Macca.

buonorus: kneTka, oOpraHuM3M, OSKOcHUCTeMa, Ouocdepa, wmeTabomM3M, MaKpo- U
MUKPO3JIEMEHTBI, O€JKH, >KUPBI, YIJIEBOJbI, HYKJICHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBHI,
KPYTOBOPOT BEIIECTB U MMOTOK SHEPTUH B 3KOCHCTEMAX.

I'eorpadus: MuHEpalbl, TOPHBIC TOPO/IBI, TOJIE3HBIE UCKOTIAEMBIE, TOTUIUBO, PECYPCHI.

TexHomorus: XUMHUYECKasi MPOMBIIIEHHOCTb, METAJIyprus, CTPOUTENIbHbIE MaTepHabl,
CEJIbCKOXO3SUCTBEHHOE IPOU3BOJCTBO, MHIIEBAas IPOMBIIIJIEHHOCTh, (apMaleBTUYECKas
IIPOMBILUIEHHOCTb, MIPOU3BOJCTBO KOCMETHYECKHUX Ipenaparos, MIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB, 3JIEKTPOHHAS TPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBMM € CHCTEMHO-JEATEIIBHOCTHBIM MOIXOJAOM B CTPYKTYpE JHWYHOCTHBIX
pe3yabTaTOB OCBOCHHUsS TpeAMeTa «XHMHs» Ha YPOBHE cpeaHero ooOmero oOpa3oBaHHS
BBIJICJICHBI CJICYIONINE COCTABJISIONINE: OCO3HAHUE O0YYAIOIMMHUCS POCCUUCKOM TpaskIaHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPEIEICHUIO;
HaJIMYMe MOTHBAllMM K  OOY4YEHHIO; TOTOBHOCTb UM  CIIOCOOHOCTH  OOyYaroIuxcs
PYKOBOJCTBOBAThCS TPHHATHIMH B OOIIECTBE MPaBWJIAMH W HOPMaMH IIOBEICHUS; HaTU4IHE
MIPaBOCO3HAHUS, PKOJOTUIYECKON KYJIBTYPHI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH KU3HEHHBIC
IJIaHEI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHMHs» OTPaKalT CPOPMUPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTUUECKOU ACATEIHPHOCTH O0YJArOIIUXCS B MPOIECCE PeaTH3allun
00pa3zoBaTenbHON AEATETHHOCTH.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHMHs» OTPaKAT CPOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIPHON U MIPAKTHYECKOHN JMEATEIBHOCTH 00YJaoIUXCsl B TIPOIECCE peaTn3alun
00pa3zoBaTenbHON AeATEIPHOCTH, B TOM YHCIIC B YACTH:

1) rpaKaaHCcKOro BOCIMTAHUSL:

OCO3HaHUS O0YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKCHHSI K
3aKOHY U MPABOMOPSIIKY;

MPEJCTABICHUSI O COIMAJbHBIX HOPMax MW IMPaBWIaX MEXJIMYHOCTHBIX OTHOIIEHUHN B
KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW ACSITENTLHOCTH MPU CO3/IaHUU YUEOHBIX MPOCKTOB,
pelIeHnn yueOHbBIX U MO3HABATEIBHBIX 32/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIOCOOHOCTH MMOHUMATh ¥ IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI IPYyTUX
MIPU aHAJTM3E PA3TUYHBIX BUIOB YICOHOU EATETLHOCTH;

2) NaTPpHOTHYECKOr0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XHMHH,

YBaXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU W MPAKTUUYECKOTO TMPHUIOKEHUS
XUMHUH, OCO3HAaHUs TOTO, YTO JaHHBIE HAYKH €CTh pPE3yJabTaT JIUTEIbHBIX HAOIIOJICHUH,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPYa YYEHBIX U IPAKTUKOB;

MHTEpeca M TMO3HABATEIbHBIX MOTHUBOB B TOJYYEHUH M MOCICIYIOIIEM aHalu3e
nH(pOpMAIUK O MIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHONW XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIMTAHUSL:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUYECKOTO TOBEICHMUS;

CIIOCOOHOCTH OILICHMBATh CHUTYallW, CBS3aHHBIE C XHUMHYECKUMHU SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M
LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJCHUE U IOCTYNKM CBOMX TOBApUUIEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS MTOCIEACTBHI MOCTYIKOB;

4) hopMUPOBaHUSA KYJIbTYPHbI 310POBbSI:

MOHMMAHUS [IEHHOCTEH 3J0pOBOTO W Oe30macHoro oOpasza KHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;



coOroIeHHsT MpaBWJI 0€30MacHOTO OOpaIleHus] C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
KU3HH, B TPYIOBOH JESATEIBHOCTH;

MOHMMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPEOIEHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

S) TPyAOBOr0 BOCIIMTAHHUS:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX JEATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUH MPaKTUYECKHX 3a7ad COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKaxX CBOETO Kjlacca, UIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHNUU 110 XUMHH;

YBaXXEHUSA K TPYAY, JIOAAM TPYyJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYyabHOW TpPaeKTOpHH 0OOpa3oBaHMs,
Oynymeil mpodeccuu U peaau3alnuy cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBa;

6) PK0JIOTMYECKOr0 BOCITUHTAHHUA:

9KOJIOTMUYECKH 11€IeCO00Pa3HOr0 OTHOMIEHUS K MPHUPOJIC KaK UCTOYHHUKY CYIIECTBOBAHUS
JKA3HU Ha 3eMIIe;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM, BIUSHUS SKOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIBHOM CPEMBI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
PalOHAIBHOTO IPUPOAOIIOIb30BAHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPE OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATH HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEITPUHIMAESMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHHS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
JIEATEIbHOCTH  JKOJOTMYECKOM HAaNpaBIEHHOCTH, YMEHHMS pPYKOBOJCTBOBATbCS HMH B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COLIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMOPOOHH;

7) 1EHHOCTH HAYYHOT'0 MO3HAHMA:

MHUPOBO33pPEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd U
00I11eCTBEHHOM MPaKTUKH;

MOHMMAHUS CHENU(PUKA XMMUU Kak HayKH, OCO3HaHHsA €€ poiau B (HOPMHUPOBAHHH
PaIlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €JUHCTBE MPHUPOJBI M YEIOBEKA, B MO3HAHWM IMPUPOJHBIX 3aKOHOMEPHOCTEW H
pelIeHnn mpodJIeM COXPaHEHHUS IPUPOJTHOTO PABHOBECHST;

yOexAEHHOCTH B 0CO0ON 3HAYMMOCTH XUMHUHM JII COBPEMECHHOW LMBHIIU3ALNU: B €€
T'YMaHUCTUYECKON HaIPaBJICHHOCTH W BaXKHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOMN
KYJIBTYpbI, B pEICHUH II100abHBIX MTPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW H JKOJIOTUYECKOW OE30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
o0ecreYeHnn yCIOBHMA yCIIEUTHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KHU3HU KaXKIOTO WiIeHa
oOmrecTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: ITOHMMAHUS CYIIHOCTH METOJOB IO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCITIOJIb30BATh IMOJIydaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHUH OKPYXKAIOIIErO0 MHUpa M MPOUCXOIAIMIMX B HEM H3MEHEHHH,



yYMEHHUS ieJaTh 000CHOBAHHbIE 3aKITFOUEHUS Ha OCHOBE HayUHBIX (PAKTOB M MMEIOIINXCS JaHHBIX
C LIEJIBIO MOJIYYEHHS IOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENTLHO UCIOJIB30BaTh XMMUYECKHE 3HAHUS JUIs PEIICHHsI Tpo0ieM
B PCABbHBIX )KU3HEHHBIX CUTYAIHIX;

UHTEpeca K MO3HAHUIO, HCCIIEIOBATEIbCKON IeATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMA 1O XHUMHHA B COOTBETCTBUH C IKHU3HCHHBIMH
MOTPEOHOCTSIMH;

WHTEpeca K OCOOCHHOCTSIM Tpyla B pPa3au4HbIX cdepax npodeccrnoHambHON
NeSITETbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI IO XMMHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEKIAMCUUIUIMHAPHBIC
(MeXTpeIMeTHbIE) 00IeHAYYHbIC TTOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHON KapTUHBI MUpa
U crienn UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepws, BEMIECTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHS, HCCIIE0BaHNE, HAOMIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U APYTHUE);

YHUBEpCaJdbHbIE  ydeOHble  JEHCTBHS  (TO3HABaTEIbHBbIE,  KOMMYHHKATHBHEIC,
peryisTuBHBIC), oOecrneunBarone (opMuUpoBaHHEe (YHKIMOHATBLHOW TPaMOTHOCTH |
COLMAIbHOM KOMIIETEHIIMH 00y4YaroIuxcs;

CIIOCOOHOCTh ~ OOy4alOmIMXCS ~ HMCIOJh30BaTh  OCBOGHHBICE  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHYCCKHE 3HAHWMS W YHUBEPCAIbHBIC YydYeOHBIC ACHCTBUS B IIO3HABATEIBHOW H
COLMAJIBHOM MPAKTHUKE.

MeTaHpeHMeTHBIe PE3YyJIbTaTbl OTPAKAIOT OBJAACHUC YHUBCPCAJIBbHBIMU y‘-IeGHBIMI/I
MMO3HABATCIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA I[eﬁCTBHHMH.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

1) 0a3oBbIe JJOrNYecKHe AeHCTBHSA:

CaMOCTOSITENIFHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh MpOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTpeNeNaTh LEeIN AeATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMU;

HCIIOJI30BAaTh IIpU OCBOCHHUU 3HAHUU HpI/IéMBI JJOTUYCCKOI'O MBIIIJICHUA: BbIACIATH
XApPaKTCPHBIC TIPU3HAKU HOHATHH WU YCTaHaBJIMBATb KX B3aUMOCBA3b, HUCIOJIb30BATH
COOTBETCTBYIOIINE NOHATUS JIsl OObSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIL;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIacCU(UKALUY BEUIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHAaBJIMBATb TPUYIHNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SABJICHUAMMU,

CTPOUThH JIOTUYECKUE pACCYKAEHUS (MHIYKTUBHBIE, JIEAYKTUBHBIE, 110 aHAJIOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTPUBAEMBbIX SIBICHUSX, (GOPMYIUPOBATH
BBIBO/JIbI U 3aKJIIOUEHHUS;

MMPUMCHATH B INPOHCCCC MO3HAHUA HUCIOJIB3YCMbIC B XUMUU CHUMBOJIMYCCKUC (3HaKOBBI€)
MOACIIN, Hp€O6pa30BBIBaTB MOZACIILHBIC TPECACTABIICHUS — XUMHYECKUH 3HAK (CI/IMBO.H) DJIEMECHTA,
XumMuueckass (opMmyna, ypaBHEHHME XHUMHUECKOHM peaklUud — TpU pelIeHuHn Y4eOHBIX



MO3HABATENbHBIX M MPAKTUYECKUX 3ajay, MPUMEHSTHh Ha3BaHHBIE MOJENbHbIE MPEICTaBICHUS
JUTSI BBISIBTICHUS XaPaKTEPHBIX MTPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKIIHIA.

2) 0a30BBIE HCCIEN0BATEILCKHE JeHCTBUA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUit;

dbopMynupoBaTh LEAM M 33JaYyd  HMCCIEAOBAHUS, HCIOJb30BaTh I[IOCTAaBIECHHBIE U
CaMOCTOSITENNLHO CHOPMYIMPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CYXKIICHUI;

BJIa/IeTh HAaBBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS YYEHUYECKHX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HAOIIOIaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3MPOBATh €r0 pe3ynbTaT, (OopMyIUpoOBaTh OOOOIIEHUS ¥ BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBIA OTYET O MPOACIAHHOM
pabore;

npuoOpeTaTh OMBIT YYEHUUYECKON MCCIIECIOBATEILCKOW W TPOEKTHOW JIESITEIIBHOCTH,
MPOSIBIISATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIIOMCKY METOIOB pEeIlIeHUs
MPAKTUYECKHX 3a71a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB IMO3HAHUSI.

3) padora ¢ unopmanmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpOpManuu (Hay4HO-IOMYJISpHas
aUTepaTypa XHMHYECKOTO COJAEpIKaHWs, CIPaBOYHBIE TocoOus, pecypchl HMHTepHera),
AHATM3UPOBATh HWH(MOPMAIIMIO PA3IUYHBIX BUIOB U (OPM TPENCTABICHUS, KPUTHUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpH IMOUCKEe U O0TOOpe
uH(pOopMaIiK, HEOOXOAUMOH JIJIsl BBIMIOJTHEHUS YU€OHBIX 3aa4 ONPeAeNEHHOTO TUTIA;

NpPHOOPETaTh OMBIT KCIOJIB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (popMy mMpeacTaBieHuss HHGOpMaIUU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHUe);

UCIIONIb30BaTh HAyYHBIA SI3BIK B KauyeCTBE CpEACTBA TNpuU paboTe C XUMHUYECKOM
uH(popMaliel: MNPUMEHATh MEXIpeAMeTHble ((du3nyecKkue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (hOpMYIIbI, a00OpeBUATYpPBI, HOMEHKIIATYPY;

HCIIOJI30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJTIAIHOCTH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

3aJaBaTh BOMPOCHI 110 CYILECTBY OOCYX/1aeMON TEMbI B XOJI€ TUAJIOTa U/UITH TUCKYCCHUH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BBIITOTHEHHS
IIPEIJIOKEHHOM 3a1a4H;

BBICTYNATh C MPE3EHTAUUEN pe3yJbTaTOB MO3HABATEIbHON IEATEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPH  BBIIOJHEHUM XUMHUYECKOIO
OKCIIEPUMEHTa, MPAKTUYECKOH pabOThl IO HCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanm3anuu y4eOHOTO TpOeKTa, M (OPMYyIUPOBATH BBIBOJABI MO PE3ylbTaTaM MPOBEAEHHBIX
UCCJIEIOBAaHUM MyTEM COTJIACOBAHUS MMO3ULIUHN B X0J€ 00CYX/IeHUs U OOMEHAa MHEHUSIMH.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUS:



CaMOCTOATCIIbHO TNIAHHUPOBATH M OCYHICCTBJIATL CBOIO IMO3HABATCIIBHYIO ACATCIIBHOCTD,
ompezenss €€ 1eNu U 3a/1a4l, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeUiaraeMblii allrTOPUTM JISHCTBHI TIPU BBIOJHEHUN YYEOHBIX M HMCCIIEIOBATENbCKUX 3a/1ad,
BBIOMpAaTh Hanbosiee A(HEKTUBHBIN CIIOCOO UX pEIICHUs C YIETOM TOJYICHHUS HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIHAX;

OCYILIECTBIIATH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CAMOAHAIIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBbI [0 XUMHH Ha YriIyOJEHHOM YpOBHE Ha
YPOBHE CpeaHero oOmero o0pa3oBaHMs BKIIOUAIOT crenupuyeckue s ydyeOHOro npenmera
«XUMHsI» HayuyHblEe 3HAHUS, YMEHMsI M CIIOCOOBI JEMCTBUN IO OCBOEHHUIO, MHTEPIpETAluU U
IpeoOpa30BaHUIO 3HAHUM, BUBI IEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HaHMS U INPUMEHEHHUIO
3HaHUH B pa3IMYHBIX YYEOHBIX CHUTYyalUsX, a TAaKKe B pEabHBIX JKU3HEHHBIX CHUTYalUsX,
CBSA3aHHBIX C XMMHEW. B mporpamme nmo XMMHM HpPEIMETHBIE PE3YJbTAThl MPEACTABIEHBI 1O
roJlaM U3y4eHHusl.

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHs» OTPaXKatoT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYCHHH OPTaHUYECKOM XUMHH B
CHUCTEME €CTECTBEHHBIX HayK U €€ PO B 00ECIeUeHNH YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA B
peltieHur MpoOJIeM IKOJOTHYECKOM, YHEPreTUUECKOW M THINEBOH 0€30MacHOCTH, B Pa3BUTHH
MEJWIIMHBI, CO3JaHHH HOBBIX MAaTEpPHAJIOB, HOBBIX HMCTOYHHUKOB DHEPrHH, B OOECIEUCHUU
paIMOHATIFHOTO MPHUPOIOTIONL30BaHuUs, B (DOPMHUPOBAHUHM MHUPOBO33PEHUS U OOIIEH KYIbTYpHI
YelloBeKa, a TakKe ODKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/J0pPOBbIO H
MIPUPOJHON Cpelie;

BJIAJICHUE CHUCTEMOM XHUMHUYECKHX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIArarolue
MOHITHS — XUMHUYECKHH DJIEMEHT, aToM, SAPO U DIIEKTPOHHAs 00oJiouka aroma, s-, p-, d-
aTOMHbIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHMSI aToMma, TMOpHIM3alus aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJEHTHOCTb, 3JEKTPOOTPHUIATENBHOCTb, CTENEHb OKUCICHHUS,
XUMHUYECKasi CBS3b, MOJIb, MOJIIpPHAs Macca, MOJISIPHBIA OO0BEM, YIICPOAHBINH CKEJeT,
GyHKIIMOHATbHAS TPYIa, paguKkai, CTPYKTYpHbIE (GopMyibl (pa3BEPHYTHIC, COKpALIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHass W NPOCTPAHCTBEHHAas (T€OMETpUYECKas, ONTHYECKas),
W30MEpbI, TOMOJIOTHYECKUI Psil, TOMOJOTH, YIJIEBOJOPOAbI, KHUCIOPOA- U a30TCOAEpKAILUE
OpTraHUYECKUE COCJAMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHbBIC
COEIMHEHUS; TEOPUH, 3aKOHBbI (mepuoandeckuii 3akoH [[. M. MenaeneeBa, Teopusi CTPOEHHUS
opranndeckux BemniectB A. M. bBytiepoBa, 3aKOH COXpaHEHUS MacChl BEHIECTB, 3aKOH
COXpPAaHEHHs M MPEBPALIECHUS DSHEPrud IpPU XHUMHUYECKHUX pPEAKLUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JIeKalllhue B OCHOBE MOHUMAaHUS
OPUYMHHOCTY M CHUCTEMHOCTH XUMHUYECKHMX SIBIICHMM; TPEJICTABICHUS O MEXaHu3Max
XUMUYECKUX PEaKUWid, TEPMOJAMHAMHYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKaHUsA, O B3aMMHOM BIIMSIHUM aTOMOB W TPYIIl aTOMOB B MOJIEKYJIax (MHIYKTUBHBIA H
Me30oMepHbI 3 dekTr, opueHTanTsl 1 u Il pona); dakronoruueckue cBeIeHUS O CBONCTBAX,
cocTaBe, OJy4YeHUH U 0€30MaCHOM MCIOJIb30BAHNY BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHYECKON JEATEIhbHOCTH YENOBEKa, OOMMX HAyYHBIX MPUHIUINAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MpUMeEpe MPOU3BOACTBA METAHOJIA, IEPEPa0OTKU HEPTH);



c(OpMHUPOBAHHOCTh YMEHHI: BBISIBIATH XapaKTEpHbIe IPU3HAKU MOHATHH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MIOHATUS [IPU ONIMCAHUM COCTaBa, CTPOEHUS U
CBOWCTB OPraHUYECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUIA:

HCIIOJIB30BAaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTABIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEILECTB;

COCTaBIATh ypPaBHEHUS XMMMUYECKHX pEaKUMid U pacKpelBaTb HX  CYIIHOCTB!
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEACTBOM  COCTABJIEHHUS  JIEKTPOHHOIO
OanmaHca ATHX peakUud, peakuii HMOHHOro OOMeHa MyTEM COCTaBJIEHUS HUX TOJHBIX U
COKpAIlCHHBIX HOHHBIX YPAaBHECHUI;

M3rOTaBIMBAaTh MOJEIM MOJEKYJ] OpPraHMYECKUX BEIIECTB JUIsl WUIFOCTpAllUU MX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUM: yCTaHABIMBATh MIPUHAJUIEKHOCTh U3YYEHHBIX OPraHUYECKIX
BELIECTB 10 UX COCTaBY M CTPOEHUIO K ONPEACIEHHOMY KJIacCy/TpyIIe COeANHEHUH, 1aBaTh UM
Ha3BaHUs 1o cucremarnyeckol HoMeHknatype (IUPAC) u npuBoanuTh TpUBHAJIbHBIE Ha3BaHUS
JUISL OTHENBHBIX IPEICTABUTENEH OpPraHWYeCKUX BEIIECTB (ITUJIEH, AalEeTWIEH, TOIyol,
[JIMLEPUH, STUJICHIJINKONIb, (eHon, Qopmanpaerua, ameTtanbleruj, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, TJIMIMH,
JlaHUH, MAJIbTO3a, (PPYKTO3a, AHWINH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOI U JPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHS ONPEAENATh BHUJ XUMHUYECKOM CBS3M B OPraHUYEeCKUX
COEIMHEHUX (KOBAJICHTHASI U MIOHHAS CBSI3b, G- U M-CBSI3b, BOJOPOJAHAS CBSA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH IOJIOKEHHUSI TEOPUU CTPOCHUS OPTraHMYECKHX
BemecTB A. M. bytiepoBa ist 00bsCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTPOEHHE, (GUINYECKUE U
XMMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH Pa3InYHbIX KIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJKaJHECHOB, AJKMHOB, apOMAaTHYECKUX YIJIEBOIOPOAOB,
CIUPTOB, ANbJETHI0B, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U CIOKHBIX 3(UPOB, KHUPOB,
HUTPOCOECTUHEHUIN U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIIIEBOAOB (MOHO-, TU- U MOJIMCAXapUIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXAY HHUMHU YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEAaKLUi ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (hOpMYyIT;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXAATh Ha KOHKPETHBIX MpUMEpax XapakTep
3aBHCHUMOCTH PEaKLUHOHHOW CIOCOOHOCTH OpPraHMYECKHX COEAMHEHHM OT KpaTHOCTU M THUIIA
KOBaJIEHTHOM CBSI3U (G- U M-CBSA3M), B3aMMHOI'O BIMSHUS aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHHMKH YTIJIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro MepepadOTKH W MPAKTHYECKOE MPUMEHEHUE
MIPOJIYKTOB TIepepabOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAHUH O eCTECTBEHHO-HAYYHBIX MeETOoJax
NO3HAaHUS — HaOJIOAEHUHU, W3MEPEHHH, MOJCIUPOBAHUH, OSKCIIEPHUMEHTE (peaJbHOM H
MBICJIICHHOM) ¥ YMEHUS IPUMEHSATH 3TU 3HAHMS;

cOpMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OMNEPAllUU  MBICIUTEIHHOU
NeSITeIbHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE, O0000IEHHe, CHCTEMAaTH3alluio, BBISBICHHE
IPUYHUHHO-CJIEICTBEHHBIX CBSA3E€H — /111 U3yUEHUSI CBOMCTB BELECTB M XUMUYECKUX PEAKLUM;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUUYECKUX 3HAHUN C TIOHATUSAMHU U
NPEJCTaBICHUSIMA  PYTMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0ojJee OCO3HAaHHOIO
NOHMMAHHUS CYIIHOCTH MaTEpUaIbHOrO €JUHCTBA MHpaA, HUCIOJIb30BATh CUCTEMHBIE 3HAHUSA IO
OpPraHUYeCcKON XUMHHU Il OOBSICHEHHS U IPOTHO3UPOBAHUS SBJICHUHN, UMEIOIIUX €CTECTBEHHO-

Hay4HYIO [IPUPOLY;



C()OPMHUPOBAHHOCTh YMEHMH: IPOBOAUTH PACUYETHI MO XUMHUYECKMM (QopMmysiaM u
YPaBHEHHUSIM XUMHUYECKUX PEaKIUil C HCIOJNb30BaHHEM (PH3MUECKUX BENUYMH (Macca, 00BbEM
ra3oB, KOJMYECTBO BELIECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHON CTOPOHBL:
pacu€Thl 10 HAXOXKICHHUI0O XMMHUYECKOH (hOpMysbl BELIECTBA 110 M3BECTHBIM MAaCCOBBIM OJISIM
XMMHYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPAHUs, INIOTHOCTU Ta3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI: POTHO3UPOBATh, AHAIU3UPOBATH M OLIEHUBATH C MO3UIUN
HKOJIOTHYECKOM O0€30IacHOCTH TOCIEACTBUS OBITOBOM W IMPOU3BOACTBEHHON JESTEIBHOCTH
YeJIOBEKa, CBS3aHHOM C IepepalOTKOM BEUIECTB, HCIHOIb30BaTh IOJTYYEHHBbIE 3HAHUA JUIS
IPUHATHS TPAMOTHBIX PEIIEHUI MPo0JieM B CUTYyalUsX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMUYECKUN
AKCIEPUMEHT (IIOJyYEHUE U U3yUYEHUE CBOWCTB OPraHUYECKUX BELIECTB, KAUECTBEHHBIE PEaKLIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB M  KUCIOPOACOJEPKAILUX OPraHMYECKUX BEIECTB,
pellleHHe HKCIEPUMEHTANbHBIX 3a7ad [0 paclO3HABAaHUIO OpPraHMYECKHX BEIECTB) C
coOio/ileHeM TpaBuwil  Oe30macHOro  oOpamieHust ¢ BELeCTBaMU M J1a0OpaTOpHBIM
o0opynoBanuem, (HopMyIUpOBaTh IENb HCCIEIOBaHUSA, MPEACTABIATh B Ppa3IMyHOU (popme
pe3yabTaThl SKCIIEPUMEHTA, aHATTM3UPOBATh U OLIEHUBATh MX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUIA:

coOuIro1aTh MpaBUiIa HKOJOTHYECKU IIEJIeCOO0Pa3HOTO MOBENEHHS B OBITY U TPYIOBOM
NEATENIBHOCTH B IIEJIIX COXPAHEHUs CBOErO 3J0pPOBbS, OKPYXAIOUIEH NPUPOAHON cpeabl U
JOCTH)KEHUS €€ yCTOWYMBOIO Pa3BUTHUSA;

0CO3HaBaTh ONAaCHOCTh TOKCHYECKOIO JEHCTBHSI Ha XKHMBBIE OPraHU3MbI ONpEAEIEHHBIX
OpraHMYECKUX BEILECTB, MOHMMAas cMbIci nokazarens [T1K;

aHaTM3UPOBaTh  IE€JeCOO0Pa3HOCTh  MPUMEHEHHMsS  OPraHMYeCKHMX  BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY € TOYKH 3PE€HHUS] COOTHOLIEHUS PUCK-II0JIb3A;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJCHANPABICHHBIA TMOUCK XUMHUYECKON
UHPOpPMALUK B PA3IMYHBIX MCTOYHMKAX (HaydyHas W ydeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBoi HH(popmauuu, HHTepHET M apyrue), KPUTUYECKH aHATU3UPOBATh XHMUYECKYIO
nHpopmaruio, mepepadaTeiBaTh €€ W MCIOIB30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOM
3aJaden.

11 KUIIACC

[IpenmeTHbie pe3yabTaThl OCBOeHUS Kypca «OOmas u HeopraHuueckas XHUMUs»
OTpaXKaroT:

c(OPMHPOBAHHOCTD MPEJCTABICHUNI: O MaTEpUAIbBHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HAaBAa€MOCTHU SIBJICHUI NPUPOJbI, O MECTE M 3HAYECHUM XMMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECIEYEHUH YCTOWYMBOIO PAa3BHUTHUS, B PELICHUU MPOOJIEM HKOJIOTHUECKOM,
SHEpPreTM4eckoil M MUINEeBOM 0€30MacHOCTH, B Pa3sBUTHM MEIMLMHBL, CO3JIaHMM HOBBIX
MaTepuagoB,  HOBBIX  HMCTOYHHUKOB  DHEpruM, B  OOECIEYEHHH  PALMOHAIBHOIO
IPUPOONOIB30BaHUSA, B (POPMHUPOBAHUU MUPOBO33PEHHSI U OOIIEH KYJIbTYPHI UEIIOBEKA, a TAKXKE
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHOM Cpee;

BJIAJICHUE CUCTEMOM XUMHUYECKUMX 3HAHUH, KOTOpas BKJIIOYAeT: OCHOBOIOJAraroliue
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, JJIEKTPOHHAsA 000JI0UKa aTOMa, S-
, p-, d-aroMHBIE OpOWTANK, OCHOBHOE W BO30YXKIEHHOE COCTOSIHHS aroma, THOpUIN3aIus
aTOMHBIX oOpOuWTasNel, HMOH, MOJIEKyJa, BaJECHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIECHb
OKHMCIICHMs, XHMMHUYECKas CBsA3b (KOBAJEHTHAas, MOHHAs, MeTaJuIMYecKas, BOJOPOJIHAs),
KpUCTaNINYeCKasl peléTka, XMMUYeCKas peaklus, PacTBOP, DJIEKTPOJIUTHI, HENIEKTPOJIMTHI,
AIIEKTPOJINTUYECKAsT ~ AUCCOLMAIMUs, CTENEeHb JUCCOLMAllMM, BOJOPOJHBIM  IOKa3aTellb,
OKHCITUTENb, BOCCTAHOBUTEIb, TEIJIOBOM A(PHEKT XUMUUECKON peaklu, CKOPOCTh XUMHUECKOM
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpHsI DIIEKTPOJUTHYECKON



auccouuanuu, nepuoanyeckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB,
3aKOH COXpaHEHUs U MPEBPALIEHUS SHEPTUM MPU XUMHYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOUIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMUH,
MHPOBO33PEHUECKHUE 3HAHMS, JIeKAIIMEe B OCHOBE MOHUMAHMS MPUYMHHOCTH M CUCTEMHOCTH
XAMHYECKUX SIBJICHUM; COBPEMEHHBIE NPEACTABICHUS O CTPOCHHUM BEIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM ¥ HAJMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTaBICHUS O MeEXaHU3Max
XUMUYECKUX pEakUuid, TEPMOJMHAMHUUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTAX UX
MpOTEKaHUsA, O XHUMHUYECKOM pAaBHOBECHM, paCTBOpaX U  JUCIEPCHBIX  CHUCTEMaXx;
(baKTOJIOTUUECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHUH W O€30MacHOM HMCIOJIb30BAaHUHU
BXHEHUIINX HEOPTaHWYECKUX BEIIECTB B OBITY M TPAKTHYECKON AESITETLHOCTH YEIIOBEKa,
00IINX HAYYHBIX PUHIIANIAX XUMUIECKOTO MTPOU3BOJICTRA;

c(hOpMUPOBAHHOCTh YMEHUI: BBISABISITH XapaKTEPHBIC MPU3HAKH TIOHITHH, yCTaHABINBATh
MX B3aMMOCBSI3b, MCIOJIB30BaTh COOTBETCTBYIOUIME MOHATHS MPU OMUCAHUM HEOPTraHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpPMHUPOBAHHOCTh YMEHUS HCIIOJNIB30BAaTh XMMHUYECKYI0 CHMBOJHUKY ISl COCTABIICHUS
dbopMya BEHIECTB W ypaBHCHUH XHMHYECKHUX PpEaKIUH, CUCTEMAaTHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHaibHbIE Ha3BaHUS OT/ACIIBHBIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJICHTHOCTD U CTENIEHb OKUCIICHUS XUMUYECKIX
3JICMCHTOB B COCAWHCHHUSAX, BUJ XHMHYCCKOH CBSI3M (KOBaJICHTHAs, MOHHAs, METaJIddecKas,
BOJIOPOJIHAS ), TUI KPUCTAIINYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBHCHMOCTh CBOWMCTB BEIIECTB OT BHIA
XUMHUYECKON CBSI3UM M TUMNA KPUCTAJUIMYECKON peIéTKu, OOMEHHBIH M TOHOPHO-aKIENTOPHBIH
MEXaHHU3MBbI 00pa30BaHUS KOBAJIICHTHOU CBSI3U;

c(hOpMUPOBAHHOCTh YMEHUH: KIACCHU(UIIMPOBATh: HEOPTraHWYECKHUE BEIIECTBA IO HUX
COCTaBYy, XMMHUYECKUE PEAKIHH IO PA3TUYHBIM MPHU3HAKAM (YHCIY M COCTABY pPEarupyroumx
BEIECTB, TEIUIOBOMY J(PQEeKTy peakiuH, H3MEHCHHUIO CTEIEeHEH OKHCICHHS DSJIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTalu3aTopa W JPYrHe); CaMOCTOSATEIhHO BBIOMPATh OCHOBAHUS U
KPUTEPUH I KITacCU(PUKAIIMN U3Y9aeMbIX BEIIECCTB U XUMHUYECKUX PEAKITU;

c(hOpMUPOBAHHOCTh YMEHHsI PACKpBIBaTh CMBICT Tepuoauueckoro 3akona J[. U.
MengeneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIIUY;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTEPHU30BaTh IIEKTPOHHOE CTPOEHHWE aTOMOB M MOHOB
XHMHYECKUX DJIEMEHTOB MepBoro—4eTBéproro nepuonoB Ilepuonnueckoit cucremsr JI.W.
MenieneeBa, UCHOJIb3YsI MOHITHS «IHEPTETUUECKUE YPOBHU», «IHEPreTUUYECKUE MOAYPOBHU»,
«$-, p-, d-aTomHBIE OpOUTANH», «OCHOBHOE M BO30YXKIAEHHOE HSHEPreTUYECKHUE COCTOSHUS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XHMHYECKHX DJJIEMEHTOB M HX
COEMHEHMH 110 nepuojaM u rpymnmnam [lepuoanueckoit cucremsl . 1. MenaeneeBa, BaJIeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHSI X DJIEKTPOHHBIX 000JIOYUEK;

c(OpPMUPOBAHHOCTh yYMEHHMW: XapaKTepu30BaTh (OMUCHIBATh) OOIIHME XUMHYECKHE
CBOICTBA BEHIECTB PAa3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE T'€HETUYECKOM CBSI3HU
MEXK]1y HEOPTAaHMYECKMMHU BEIIECTBAMU C MMOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX
peaKuuii;

c(OpPMHUPOBAHHOCTh YMEHHS PACKPHIBATH CYIIHOCTH: OKUCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEICTBOM COCTABJICHHUS SJIEKTPOHHOTO OajaHca dTHUX peaKIMil; peakIuil HOHHOTO
oOMeHa TyTEM COCTaBJICHMsI WX TOJHBIX M COKpANIEHHBIX HOHHBIX YpPaBHEHUW; pEaKIUi
TUAPOIIN3a; PEaKIUil KOMIUIEKCOOOpa3oBaHusl (HA MpPUMEPE THAPOKCOKOMILIEKCOB IIMHKA H
ATIOMUHUS);



c(OpPMUPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTU IMPOTEKAHUS XUMHUYECKUX
peakiuil ¢ y4€TOM HX DHEPreTUYECKUX XapaKTEPUCTHK, XapakTep H3MEHEHHUS CKOPOCTH
XUMHUYECKON PEaKIMi B 3aBUCHMOCTH OT Pa3jIMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUs
XHMHYECKOTO0 paBHOBECHS MO BIUSHUEM BHEIIHUX Bo3aecTBuil (mpuniuin Jle [latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh XUMHUECKHUE PEAKIINH, JIeKaIIHe B OCHOBE
MPOMBINUICHHOTO TIONYyYEHUS CEPHOW KHUCJIOTBHI, aMMHaKa, OOIIWEe Hay4HbIE MPUHITUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECOOOPAa3HOCTh NPHUMEHEHHUS HEOPTraHWYECKUX BEIIEeCTB B
MPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib3a;

c(hOpMUPOBAHHOCTh BJIAJCHHS CHCTEMON 3HAHUI O METO/IaX HAYyYHOTO TTO3HAHUS SIBJICHUHN
Opupoabl — HAOMIOJEHWE, UW3MEpPEHHE, MOJCIUPOBAHUE, OKCICPUMEHT (peanbHbId U
MBICJICHHBIN), HUCITIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUS NPUMEHSATHb 3TH 3HAHUS MpU
SKCIIEPUMEHTAILHOM HCCIIEJOBAHUM BEUIECTB W JJs OOBSICHEHHS XHUMUYECKUX SIBICHUII,
MMEIOIINX MECTO B IPUPOAE, MPAKTUYECKON 1€ATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOM JKU3HU;

c(OpPMUPOBAHHOCTh YMEHHUS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATUSMU U
NPEICTAaBICHUSIMA JPYTHX E€CTECTBEHHO-HAYYHBIX TMPEAMETOB s 0oJee OCO3HAHHOTO
IIOHUMaHUs MaTEpUAIbHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHUS MMPOBOJUTH PACUYETHI: C UCTIOIB30BAaHUEM MOHATUN «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIIEHTPAIMs»; MAacChl BEIIeCTBA WM 00hEMA raza
M0 U3BECTHOMY KOJMYECTBY BEI[ECTBA, MAacCe MM 00BEMY OJTHOTO U3 YJACTBYIOIIUX B PEaKIIUU
BEIIECTB; TEIUIOBOTO 3(pekTa peaklnuu; 3Ha4eHUs BOJOPOIHOIO MOKa3aTelsd PaCTBOPOB KUCIOT
M I1Iea04ell ¢ W3BECTHOM CTENEHBIO IUCCOLMAIMU; Macchl (00BEéMa, KOJIMYECTBA BEILECTBA)
MPOJIYKTa PEaKLMH, €CJIM OJHO M3 MCXOIHBIX BEIIECTB JaHO B BHUJIE PACTBOpPA C OIMpPEACIEHHON
MAacCOBOM JI0Jied pacTBOPEHHOTO BEUIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); IIOJIU
BBIXO/Ia MPOJYKTa peakunn; 00ObEMHBIX OTHOILIEHUH T'a30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSTENBHO IUIAHUPOBATh M MPOBOAUTH XUMHYECKHIA
IKCIIEPUMEHT (MIPOBEICHUE PEAKIMii HIOHHOTO OOMEHa, TIOTBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPTraHUYECKHUX BEUIECTB, OMPEACIEHUE CPEIbl PACTBOPOB BEILECTB C MOMOIIBIO UHIAMKATOPOB,
U3Y4YEeHHE BIUSHUS pPa3IMYHBIX (AKTOPOB Ha CKOPOCTh XMMHUYECKON pEaKINH, pelleHue
SKCIIEPUMEHTANBHBIX 3a7au Mo TemMaMm «Metamibsl» u «Hemeramnbl») ¢ coOmoeHHeM MpaBuil
Oe3omacHOro oOpallleHHs C BELECTBAMU U JTAOOpaTOpPHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
[eNb HCCICNOBAHUS, TMPEACTABIATh B PAa3IUYHOM (popMme pe3ynbTaThl IKCICPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATh UX JTOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHMI: COOIIOATh MpaBUjia MOJb30BAHUS XUMUYECKON MOCYI0N U
nabopatopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIHUSIMHU
M0 BBHIMOJTHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OIBITOB, SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEeEeHNUA B OBITY M TPYIOBOM JEATEIHHOCTH B LEISIX COXPAHEHUSI CBOEr0 3/I0pOBbS,
OKpYKalollel MpUPOAHON Cpedabl M JOCTHUKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh
OMacHOCTh TOKCHUYECKOTO JEUCTBHS HA KUBBIE OPraHU3Mbl OINPEEIEHHBIX HEOPraHUYECKHUX
BEIIECTB, IOHMMAas cMBICI moka3arens I1JIK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJCHANIPABICHHBIA IMOUCK XUMHUYECKON
uH(pOpMallMl B pa3IMYHBIX MCTOYHHKAX (HayyHas M y4yeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil umHGpopMmaruu, WHTEepHET W JApyrue), KPUTHUYECKH aHAJIU3UPOBATh XHUMHUYECKYIO
uHopMaluio, nepepadarbiBaTh €€ U UCIHOJIb30BATh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3aJa4en.
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11 KJIACC

KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3/ieioB U TeM K n 3 ( )
/o NporpamMmbI Beero OHTPOJILH PaKTH4Y€ECK JIEKTPOHHBIE (M (pPOBLIE
ble padoTel = He padoThI o0pa3oBaTe/bHbIE PeCypChl
Pa3nes 1. TeopeTuueckue 0CHOBBI XUMMHHU
Crpoenue atoma. [lepuoanueckuit 3aKoH u HOC Mos llkona
1.1 [Tepuoauueckas cucTeMa XUMHYECKHUX 9 https://myschool.edu.ru bubanoreka
sanemenToB J[. . MenneneeBa POII https://resh.edu.ru
Ctpoenue BemecTBa. MHOrooopasue HOC Mo Ilkona
1.2 se P . m ’ p 11 1 https://myschool.edu.ru bubanoreka
m POIII https://resh.edu.ru
HOC Mos llIkona
1.3 XHUMUYECKUE PEaKINu 19 1 3 https://myschool.edu.ru bubanoreka
POIII https://resh.edu.ru
Hroro no pazneny 39
Pa3nea 2. Heopranunyeckasi xumust
HOC Mos lIkona
2.1 Hemeramisl 31 1 3 https://myschool.edu.ru bubanoreka
POIII https://resh.edu.ru
HOC Mos lIkona
2.2 Meramisl 23 1 2 https://myschool.edu.ru bubanoreka
POIII https://resh.edu.ru
Hroro mo pazaeny 54
Pasznea 3. Xumusd u :Ku3HbL
Mertonnl Mo3HaHUS B XUMHUU. XUMUSA U HOC Mos Hlxona
3.1 }KI/ISHIf[ ’ 9 https://myschool.edu.ru bubmnoreka
POIII https://resh.edu.ru
Htoro no paszneny 9
OBHIEE KOJIMYECTBO YACOB I10 102 4 3

ITPOTPAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

KoanuecTBOo 4acoB

Ne DJIeKTpOHHbIe HU(pPOBbIE
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
[IpenMeT 1 3HAYEHHE OPTAHMYECKON XUMUH, )
1 H;)e;[[CTaBJIeHI/Ie 0 MHOI‘EO6p8.31/II/I OpraHUYeCKUX 1 A ratireshunl i hieseson
. /6149/start/170388/
COeTMHEHU I
DJEKTPOHHOE CTPOEHHUE aToMa yriiepoja hitpss i -
2 (OCHOBHOE U BO30YXIEHHOE COCTOSHHS). 1 content.myschool.edu.ru/lesson/
BaneHTHbIe BO3MOKHOCTH aTOMa yTiaepoaa ST i b 2 L
20517ae4b52e
https://academy-
XuMuyeckas CBSI3b B OpraHM4eCKHUX
3 COCTMHEHUAX. MeXaHu3Mbl 00pa30BaHuUs 1 content.myschool.edu.ru/lesson/
KOBQJIGHTHOH CBSI3H, CITOCOOBI pa3pbiBa CBA3EH ST i b 2 L
20517ae4b52e
https://academy-
4 Teopust cTpoeHUs] OpraHUYECKUX COETUHECHUI | content.myschool.edu.ru/lesson/
A. M. bytieposa c935a58c-ab0e-4¢59-9dcf-
20517ae4b52e
Bunel usomepun: ctpykTypHas, hitpss i -
5 [POCTPaHCTBEHHAs. DIIEKTPOHHBIE () ()EKTHI B 1 content.myschool.cdu.rw/lesson/
MOJIEKYJIaX OpPraHMYeCKUX COCIUHEHHM £oboetfy LA | DIEhihe-
b4cb589aeadl
6 [Ipeacrasnenue o kiraccupuKamy 1 1 https://academy-




cucremarnyeckas HomeHkiarypa (IUPAC)
OpPraHNUYECKUX BEIIECTB

content.myschool.edu.ru/lesson/
726ee099-e1a9-410f-b8be-
b4cb589aead 1

Knaccugukanus peakiuii B opraHn4eckoi

https://academy-
content.myschool.edu.ru/lesson/

7 XUMHH 726ee099-e1a9-410f-b8be-
b4cb589aeadl
https://academy-

8 CucremaTu3saius 1 0000IIEHHE 3HAHNI 110 TEME content.myschool.edu.ru/lesson/
726ee099-e1a9-410f-b8be-
b4cb589aeadl

AJKaHBI: TOMOJIOTUYECKHH psJl, 001Ias
dbopMyIa, HOMEHKIIaTypa U H30Mepus, https://resh.edu.ru/subject/lesson

9
AJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE /6151/start/149993/

MOJIEKY

10 dOu3nvecKrue U XUMUYECKHE CBOMCTBA aJIKaHOB hitps://resh.edu.ru/subject/lesson
/6151/start/149993/
https://academy-

1 Haxoxxnenne ankanoB B mpupoje. CriocoOsl content.myschool.edu.ru/lesson/

MTOJIyYEHUSI U IPUMEHEHNE aIKaHOB 9641927f-bbc8-44b9-b3ea-
81a2be75c47a
[ukmoankanel: o0mias popmyna, HOMEHKJIATypa https://academy-

12 1 U30MepHs, 0OCOOCHHOCTH CTPOCHUS U content.myschool.edu.ru/lesson/
XUMHUYECKUX CBOMCTB, CITOCOOBI MMOJTYyUCHUS U 9641927f-bbc8-44b9-b3ea-
MIPUMEHCHHE 81a2be75c47a
Pemrenne pac4€THBIX 3aa4 HA ONIPEACIICHUE

|3 MOICKYIPHON OPMYILI OPraiiiecKoro https://resh.edu.ru/subject/29/10/

BEIIECTBA 10 MACCOBLIM JOJISIM aTOMOB
DJIEMEHTOB, BXOISIIHUX B €T'0 COCTaB.




CucreMaruzanus U 0000ILIEHUE 3HAHUN 110 TEME

AJKEHBI: TOMOJIOTUYECKHU psJl, 001Ias
¢dbopMyIa, HOMEHKIIATypa, SIEKTPOHHOE U

https://resh.edu.ru/subject/lesson

14 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII. /5412/start/212563/
CTpyKTypHas U IIUC-TPAHC-U30MEPUS AIKCHOB
https://academy-
s Pu3nyecKnue 1 XUMHYECKHE CBOMCTBA AJIKEHOB. content.myschool.edu.ru/lesson/
IIpaBmiio MapkoBHUKOBA 4038171e-4158-4bd1-ae98-
18dc1cfb9399
https://academy-

16 CrocoOBbI TIONTyYeH s U IPUMEHEHUE AJIKEHOB content.myschool.cdu.rw/lesson/
4038171e-4158-4bd1-ae98-
18dc1cfb9399
https://academy-

17 [TpakTrueckas padota Ne 1 mo teme content.myschool.edu.ru/lesson/

"Tlomy4yenune dTUICHA U U3yYEHHE €ro CBOUCTB" 53cd2379-2a45-43b1-9f67-
7ebcdaf03ce0
Penrenne pacu€THBIX 3a7a4 Ha ONpeeIeHNe
18 MOJICKYJIIPHOH (hOPMYJTBI OPTaHUYECKOTO https://resh.edu.ru/subject/29/10/
BEIIIECTBA
. https://academy-
AJIKaI[I/IeHBII COMPS’KCHHBIC, U30JIMPOBAHHBIC,
19 KyMmynupoBaHHbie. OCOGEHHOCTH 3JIEKTPOHHOTO sl ol ssond
erpoeHus 6d{23393-6f08-4b9f-ae01-
a983b95b854a

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX TUEHOB https://resh.edu.ru/subject/29/10/

oy CTIOCOORI MOMYUEHIS i NpHMCHEHie https://resh.edu.ru/subject/29/10/

aITKaICHOB

22 AJKWHBI: TOMOJIOTUYECKHUM psJl, o01Ias https://resh.edu.ru/subject/29/10/




dbopMyIia, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII,
(bu3uvecKre CBOMCTBA

23 XUMHUYECKUE CBONCTBA aJIKUHOB https://resh.edu.ru/subject/29/10/

24 KadecTBeHHBIC peakiiy Ha TPOMHYIO CBSI3h https://resh.edu.ru/subject/29/10/

25 CriocoOblI mosTyueHus 1 IPUMEHEHNE alTKUHOB https://resh.edu.ru/subject/29/10/

2 FCICHME 3212 PACUCIEL O YPABHCHIO https://resh.edu.ru/subject/29/10/
XUMHUYCCKOU pCaKIuun

27 CucreMmaruzanys 1 0000IeHNE 3HAHUN 110 TEME https://resh.edu.ru/subject/29/10/
ApeHbI: TOMOJIOTHYECKUH psifl, oO1ast popmyrna,

pg  MOMCHKIATYpA. DEKTpOKHOC https://resh.edu.ru/subject/29/10/
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT OSH30J1a
Y TOJyoJIa, MX (PU3UYeCKHe CBOMCTBA

g9 | CUHMINCCKIC CROHCTEA APCHOR: peaKimi https://resh.edu.ru/subject/29/10/
3aMCUICHUA
XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MIPUCOCTMHEHHU S, OKHCJICHHE TOMOJIOTOB https://resh.edu.ru/subject/29/10/
OeHzomna

31 Oc00EHHOCTH XUMHUYECKHX CBOMCTB CTUPOJIA https://resh.edu.ru/subject/29/10/
Pemenne pacu€THBIX 3a1a4 HA ONIPEACIICHUE

32 MOJIEKYJISIPHOM (hOPMYITBI OPraHNYEeCKOTO https://resh.edu.ru/subject/29/10/
BelIeCTBa

33 CriocoObI MoNTy4eHUs U IPUMEHEHUE apeHOB https://resh.edu.ru/subject/29/10/

34 | CHCTIMCCKA CBA3h MENY PASTHIHENMA https://resh.edu.ru/subject/29/10/
KJIAaCCaMH YTJICBOJIOPOIOB

35 PacyéThl 10 ypaBHEHUSAM XUMHUYECKUX PEAKIM. https://resh.edu.ru/subject/29/10/

Cucremaruzanus U 0000ILIEHUE 3HAHUN 110 TEME




36 [Tpupoansiii ra3. IlonytHble HETAHBIE Ta3bI https://resh.edu.ru/subject/29/10/

37 KaMeHHBIH yrosib U IPOYKTHI €ro epepadoTKu https://resh.edu.ru/subject/29/10/
Hedtb 1 ciocoOb! €€ iepepadoTKH. )

38 ¢ Pep https://resh.edu.ru/subject/29/10/
[IpuMeHneHne nMpoayKToB nepepadboTku HeDTH
FCHCTI/I‘IGCKaSI CBsS3b MCXK A3JIMYHBIMHU .

39 P https://resh.edu.ru/subject/29/10/
KJIAaCCaMH¥ YTJIEBOJIOPOIOB
["ajmoreHONpoN3BOAHBIE YTIIEBOAOPOIOB:

40 3JIEKTPOHHOE CTPOCHUE; PEAKIINU 3aMEILECHUS https://resh.edu.ru/subject/29/10/
rajoreHa
JlelicTBurE 1IET04€il HA TaJOr€HIPOU3BOTHBIE.

41 BsaumoneiicTBre qurajoreHajaIKkaHoB ¢ MarHueM https://resh.edu.ru/subject/29/10/
W [IUHKOM
Cucremarusanus 1 0000IIIeHIE 3HAHUHN 110 .

42 Al R https://resh.edu.ru/subject/29/10/
pazaeny "YrieBogopoabl

43 KonTponpHas padora o Teme "YriueBomopoast”
[IpeneapHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHUH psi, oOmast popmyia, .

44 paz, obuwas popmy https://resh.edu.ru/subject/29/10/
CTPOCHHE MOJICKYJI, U30MEpHs, HOMEHKIIATypa,
knaccuukanus, pusnuecKkue cBoiicTa
XuMHUYecKkre CBOMCTBA ITPeAeIbHBIX )

45 pel https://resh.edu.ru/subject/29/10/
OJTHOATOMHBIX CITHPTOB
CriocoOBbI ITOAYyYEHNS U IPUMEHEHE .

46 i P https://resh.edu.ru/subject/29/10/
OJHOATOMHBIX CHI/IpTOB
[TpocTeie 3¢UpBI: HOMEHKIIATYpa U U30MEPHS,

47 0COOEHHOCTH (PU3MUECKUX U XUMHUECKUX https://resh.edu.ru/subject/29/10/
CBOIICTB
MHOroaToMHBIE CIIUPTHI: STUICHIIINKOIb U )

48 P https://resh.edu.ru/subject/29/10/

TIIMLOEPHUH, UX (1)I/ISI/I‘ICCKI/IC 1 XUMHWYECKUEC




CBOWCTBA

CriocoOsl MosTydeHus: U IpUMEHEHUe

49 https://resh.edu.ru/subject/29/10/
MHOI'OQTOMHBIX CHI/IpTOB
deHoi: CTpOEeHUE MOJIEKYIBL, GU3UYECKUE )

50 101 CTP yael, https://resh.edu.ru/subject/29/10/
cBoiicTBa. TokcHYHOCTH (peHOIIa

51 XuMuueckue cBOMCTBa (heHona https://resh.edu.ru/subject/29/10/

52 CriocoObI moTydeHus1 U puMeHeHne (heHomna https://resh.edu.ru/subject/29/10/
[TpakTuyeckas padora Ne 2. Pemenue

53 AKCHEPUMEHTAIBHBIX 33724 110 Teme "CrnupTsl U
dhenomsr"

54 Cucremarusanus 1 0000IIEHIE 3HAHUN 10 TEME https://resh.edu.ru/subject/29/10/
AJBIETUIBI U KETOHBI: 3JICKTPOHHOE CTPOCHHUE

55 KapOOHUJIHHOM TPYIIITBI; TOMOJIOTUYECKHE PSIIBI, https://resh.edu.ru/subject/29/10/
obrmast popmyna, U3oMepusi 1 HOMEHKIATypa
AJpernapl 1 KETOHEL: (GU3UUECKHE CBOMCTBA; )

56 e ¢ https://resh.edu.ru/subject/29/10/
peaKIuy IPHUCOCTUHECHUS
PeaK NN OKHUCIICHUA U KAYCCTBCHHLBIC PCaKIINN .

57 H peakt https://resh.edu.ru/subject/29/10/
AJIBACTUI0B U KETOHOB

58 CriocoOb!I TOTyYeHHS aJTbICTH/IOB M KETOHOB https://resh.edu.ru/subject/29/10/
OOHOOCHOBHEBIE IPEIEIHLHBIE KAPOOHOBEIE )

59 A pel P https:/resh.edu.ru/subject/29/10/
KHCIIOTBI, 0COOCHHOCTH CTPOCHHS MX MOJIECKYII
H3oMmepus 1 HOMeHKIIaTypa KapOOHOBBIX .

60 P Yba xap https://resh.edu.ru/subject/29/10/
KHCIIOT, UX (pU3n4ecKue CBOMCTBA
XHUMHUYECKHE CBOMCTBA IPEAEIbHBIX )

61 pel https://resh.edu.ru/subject/29/10/
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT
Oc0o0EeHHOCTH CBOMCTB MYPaBbUHON KHUCIIOTHL. )

62 P https://resh.edu.ru/subject/29/10/

MHoroo6pa3ue KapOOHOBBIX KHUCIIOT




OCoOEHHOCTH CBOMCTB: HEMPEICIbHBIX U
apoOMaTUYECKHX KapOOHOBBIX, JUKAPOOHOBHIX,

63 https://resh.edu.ru/subject/29/10/
THIIPOKCUKAapOOHOBBIX KHCIOT. [IpencraBurernu
BBICIITNX KapOOHOBBIX KHCIIOT

64 [ToHsATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT https://resh.edu.ru/subject/29/10/

65 CTIOCOOR MOy HCHHS H PUMCHCHHE https://resh.edu.ru/subject/29/10/
KapOOHOBBIX KHUCIOT

66 C10XHBIC SQUPEI: TOMONOrHIECKHiE Pz, OO https://resh.edu.ru/subject/29/10/
dbopmya, n30MepHsi 1 HOMEHKJIaTypa

67 dusnuecKkue U XMMUYECKHUE CBOUCTBA 3(UPOB https://resh.edu.ru/subject/29/10/
Penrenune pacu€THBIX 3a71a4: 0 YpaBHEHUIO

6g | IACCEON PEAKCIIH, Ha ONPCACTICHHE https:/resh.edu.ru/subject/29/10/
MOJICKYJISIPHOM (hOPMYITBI OPraHNYEeCKOTro
BelIeCTBa
[TpakTrueckas padota Ne 3. Permenue

69 IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Kap6onoBsie kucioThl. CioxHbIE 3Pups1"

70 JKHPEL: CTPOGHHE, QU3MIECKHC I XiMIrIeckie https://resh.edu.ru/subject/29/10/
CBOWCTBA (THAPOIHU3)
Oco0eHHOCTH CBOMCTB KUPOB, COJEPKAIIIX

71 OCTaTKH HEIPEIEIbHBIX JKUPHBIX KUCIOT. JKupbl https://resh.edu.ru/subject/29/10/
B IIPUPOJIC
MpI1a Kak cOJIM BBICIIUX KapOOHOBBIX KHUCIIOT,

72 ux motouiee aeiicreue. [lonstue o https://resh.edu.ru/subject/29/10/
CUHTeTHYeCKUX Motoiux cpeactBax (CMC)

73 | CHETIMCCKAA CRAH YI/ICROAOPOLOE I https://resh.edu.ru/subject/29/10/
KHCJIOPOACOICPKAIINX OPTaHHYECKUX BEIIECTB

74 Pacu€rbl o ypaBHEHUSIM XUMHUECKUX PEAKLIUN https://resh.edu.ru/subject/29/10/




75 CucremaTu3aius 1 0000IIeHHE 3HAHUN TI0 TeMe https://resh.edu.ru/subject/29/10/
OO01mas XxapakTeprcTUKa YTIEBOIOB U

76 KJaccu(uKanus yrieBooB (MOHO-, IU- U https://resh.edu.ru/subject/29/10/
MOJIMCaxapu/bl)

77~ Monocaxapus: usirieckie CROHCTEA i https://resh.edu.ru/subject/29/10/
HaXOXXJCHHUE B TIPUPOJIC

78 | |IPHMHCHNC [IOKO3EL, CC SHAUCHIC B https://resh.edu.ru/subject/29/10/
KHU3HEIEATSIILHOCTH OpraHu3Ma
Jucaxapuabl: caxapo3a, MaIbT03a U JIAKTO34.

79 HaxoxpaeHue B mpupoie ¥ NpUMEHEHNE https://resh.edu.ru/subject/29/10/
JMCaxapuioB
[Tonmucaxapuapl: CTpOCHUE MAKPOMOJIEK YT,

80 ¢du3nUecKre U XUMUYECKUE CBOKCTBA, https://resh.edu.ru/subject/29/10/
[IPUMEHEHUE

81 [TonsiTre 006 NCKYCCTBEHHBIX BOJOKHAX https://resh.edu.ru/subject/29/10/
Pemenne pacueTHBIX 33724 Ha OTNIPEICIICHHE

82 JIOJI BBIXO/1a IPOAYKTA PEAKIIUU OT https://resh.edu.ru/subject/29/10/
TEOPETHYECKH BO3ZMOKHOTO

g3~ CHeTemaTHsaums it obobulere skaimii o https://resh.edu.ru/subject/29/10/
pazneny
KontponbHas paboTa mo teme

84 "Kucnopoacoaep:xaiiye opraHui4ecKue
coenuHeHus"
AMUHBL: KJIaccu(pUKaIys, CTPOCHUE MOJIEKYII,

85 obmas hopmysa, u3oMepus, HOMEHKIIATypa 1 https://resh.edu.ru/subject/29/10/
(hu3UvecKre CBOMCTBA

86 XUMHUYECKHE CBOMCTBA aTu(PaTHIECKUX aMUHOB https://resh.edu.ru/subject/29/10/

87 AHWIVH: CTPOCHHUE aHWJIMHA, OCOOCHHOCTH https://resh.edu.ru/subject/29/10/




XUMHUYECKNX CBOMCTB aHUJIMHA

88

CriocoObI oTyueHHs 1 IPUMEHEHNE
ann(aTuyecKux aMHMHOB

https://resh.edu.ru/subject/29/10/

89

AMMHOKHUCIIOTHI: HOMEHKJIATypa U U30MEpHs,
¢dbusmveckue corcta. OTaeIbHBIC
MIPEACTABUTENH 0.-aMUHOKHUCIIOT

https://resh.edu.ru/subject/29/10/

90

XHUMHUECKHE CBOMCTBAa aMHHOKHUCIIOT, MX
OHOJIOrMYeCcKoe 3HaYeHHE aMHHOKHUCIIOT.
CuHTE3 ¥ THAPOIU3 NENTUIOB

https://resh.edu.ru/subject/29/10/

91

Benku kak mpUpoHbIC OTUMEPHI; CTPYKTYPHI
0EJIKOB

https://resh.edu.ru/subject/29/10/

92

XUMHYECKHE CBOMCTBA OEIKOB

https://resh.edu.ru/subject/29/10/

93

A3oTcozepKalue reTepouuKINIecKIe
coequHeHus. HykiaenHoBbIe KUCIOTHI: COCTaB,
CTpOEHHE U OMOoJIoTHYECKast poJib

https://resh.edu.ru/subject/29/10/

94

[TpakTuyeckas padora Ne 4. Pemenue
HKCHEPUMEHTAIBHBIX 33124 110 TEME
"A3oTcoaeprKaliue opraHnyecKkue CoeMHeHus'

1

95

[TpakTrueckas padota Ne 5. Permenue
SKCIICPUMCHTAJIbHBIX 3a4a4 IO TCMC
"Pacrnio3HaBaHue OpraHUYECKUX COCAMHEHUI"

96

KontponbHas paboTa mo teme
"A30TCcoIepKalllNe OPraHuYeCKUe COeTMHEHUS'

Al

97

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJISIPHBIX COSAMHEHUN U METOJIbI
WX CHHTE3a —II0JIUMEPHU3aLHsl U

MOJIMKOHIEH CALs

https://resh.edu.ru/subject/29/10/

98

[TnactMaccel. Y Tunm3anus u nepepadoTka

https://resh.edu.ru/subject/29/10/




IJ1aCTHUKa

99

DJ1acTOMEpbI: HATYpaJbHbI CHHTETUYECKUE
Kayuyyku. Pe3una

https://resh.edu.ru/subject/29/10/

100

Bonokna: HaTypanbHbI€, HCKYCCTBEHHBIE,
cuHTeTnyeckue. [lomumepsl ciennaabHOTO
Ha3HAYCHUS

https://resh.edu.ru/subject/29/10/

101

[TpakTuyeckas padora Ne 6. Pemenue
AKCTICPUMEHTAIIBHBIX 3a]1a4 110 TEME
"Pacmo3HaBaHue mjIacTMacc U BOJIOKOH"

102

O06o01IeHre 1 CUCTeMaTH3aIMsI U3YYEHHOTO
MaTepuaia 1o Teme "'BbICOKOMOIEKYIsIpHbIE
COeIMHEHUS "

https://resh.edu.ru/subject/29/10/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

11 KJIACC

Ne
n/u

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoTbI

IIpakTHyeckue
padoThI

JJIeKTPOHHBbIE HU(PPOBBHIE
o0pa3oBaTe/bHbIE pecypchl

Atom. CocTaB aTOMHBIX siaep. XUMHAYECKUIA
aneMeHT. MI30Tombl

https://resh.edu.ru/subject/29/11/

CTpoeHue IEeKTPOHHBIX 000I0YEK aTOMOB,
KBAHTOBBIC YHUCIIA

https://resh.edu.ru/subject/29/11/

Knaccudukanus XuMU4ecKux 3J1€MEHTOB (s-
, p-» d-, f-amemenThI)

https://resh.edu.ru/subject/29/11/

Pacnpenenenue 351eKTPOHOB 1O aTOMHBIM
opOuTaIsIM

https://resh.edu.ru/subject/29/11/

DJeKTPOHHBbIE KOH(PHUTYypaIli ATOMOB

https://resh.edu.ru/subject/29/11/




3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM
COCTOSIHUH

DNEKTPOHHBIE KOH(UTYpAITUU HOHOB.
DNEeKTPOOTPULIATETLHOCTh

https://resh.edu.ru/subject/29/11/

[lepuoanueckuii 3akoH u [lepronnueckas
cHCTEeMa XUMHYECKuX 31eMeHToB JI. W.

MenpeneeBa, CBSI3b C COBPEMEHHOM TeOpUEH

CTPOEHUS ATOMOB

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX U CJIOKHBIX BEIIECTB O IPyIIamM
U TIepuoiam

https://resh.edu.ru/subject/29/11/

CucreMmarusanusa 1 0000IeHNE 3HAHUHN 110
TEME

https://resh.edu.ru/subject/29/11/

10

Bunpr xumudeckoii cBsa3u. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOU CBSI3U.
Bonoponnas cBsizb. MexMoneKkyispHbie
B3aUMOJICUCTBUA

https://resh.edu.ru/subject/29/11/

11

BaneHTHOCTB U BalleHTHBIE BO3MOXHOCTHU
aToMOB. CBA3b 3JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOECHUEM

https://resh.edu.ru/subject/29/11/

12

Hpe,Z[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKJIaTypa

https://resh.edu.ru/subject/29/11/

13

BeniectBa MosieKynsipHOTO U
HEMOJIEKYJIIPHOTO CTPOeHHUS. THIbI
KPUCTAJTTMYECKHUX PEIIETOK U CBOMCTBA
BEIIECTB

https://resh.edu.ru/subject/29/11/

14

Ilonsatue o AUCIICPCHBIX CUCTCMAX.

https://resh.edu.ru/subject/29/11/




[IpencraBnenue 0 KOIIIOUAHBIX PaCTBOpPAx

15

VcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparsl

https://resh.edu.ru/subject/29/11/

16

CriocoObI BeIpaXKeHHST KOHIICHTPAITUH
pacTBOpOB

https://resh.edu.ru/subject/29/11/

17

Pemenue 3amau ¢ UCIIOJIB30BaHUEM ITOHATUMI
"MaccoBas J10J1s1 paCTBOPEHHOTO BelecTna ',
"MOJISIpHAasl KOHLIEHTpaus"

https://resh.edu.ru/subject/29/11/

18

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIIECTB

https://resh.edu.ru/subject/29/11/

19

Cucremarusanusa 1 0000IeHNE 3HAHUHN 110
TEME

https://resh.edu.ru/subject/29/11/

20

KonTtponsHas padora no Temam "CtpoeHue
aroMa. [lepuoanueckuii 3aKOH 1
[Teprnonnueckas cucTeMa XUMHUYECKUX
aneMmeHnToB JI. 1. Menpaeneesa", "Crpoenne
BemecTBa. MHOTOoOpasue BeniecTs"”

21

Knaccudukanust XMMHUYEeCKHX PEeaKIIHii B
HEOPraHWYECKOM M OPraHUYECKON XUMUU.
3aKOH COXpaHEHHs MAacChl BEIIECTB; 3aKOH
COXPaHEHHUS U PEBPAICHUS] SHEPTUU MPU
XUMHYECKHX PEaKIMIX

https://resh.edu.ru/subject/29/11/

22

Tennobie 23 (PEKTH XUMHUUECKUX PEAKITH.
TepMoxuMHUYECKHE YPaBHEHHS

https://resh.edu.ru/subject/29/11/

23

Breraucnenus mo YpaBHCHUAM XUMHNYCCKUX
peaKI_II/Iﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUSAM

https://resh.edu.ru/subject/29/11/

24

CKOpOCTh XUMHUUYECKOHN peakiuu, eé

https://resh.edu.ru/subject/29/11/




3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Kartanu3 u karanuzatopsl

25

T'omoreHnnsie u IFETCPOrcHHLIC pCAKIIUU

https://resh.edu.ru/subject/29/11/

26

[TpakTrueckas padota Ne 1 mo Teme
"Brnustaue pa3nuaHbIX GakTOpOB HA
CKOpPOCTbh XUMUYECKOU peaKkun"

27

OO6patumMble 1 HEOOpATUMBbIEC PEAKIIUH.
XUMHUYECKOE pAaBHOBECHUE

https://resh.edu.ru/subject/29/11/

28

[IpakTuueckas padora Ne 2 o reme
"BausiHue pa3nmuYHbIX (GaKTOpPOB Ha
MIOJIOKEHUE XUMUYECKOTO paBHOBECHS "

29

DNEKTPOIUTHYECKAs TUCCOLUAIIHS.
CunpHbIe U ci1a0bIe AIEKTPOIUTHI. CTereHb
JUCCOLMALINU

https://resh.edu.ru/subject/29/11/

30

HNonnoe npousBenenne Boasl. Cpena
BOJIHBIX PacTBOPOB. BogopoiHbIi
noka3zareinb (pH) pacTtBopa

https://resh.edu.ru/subject/29/11/

31

I'moponus coneit. Peakuuu, nporekaromue B
pacTBOpax AIEKTPOJIUTOB

https://resh.edu.ru/subject/29/11/

32

[IpakTuueckas padora Ne 3 o reme
"XHUMHUYECKHE PEAKIIUU B PACTBOPAX
JJEKTPOJIUTOB"

33

OKHUCINTEIHLHO-BOCCTAHOBUATEIbHEIE
peakuuu. BaxkHeimme okucauTenu u
BOCCTAHOBHUTCIIN

https://resh.edu.ru/subject/29/11/

34

MeTo/1 37EKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
Oananca

https://resh.edu.ru/subject/29/11/

35

DNEKTPOIN3 PACTBOPOB U PACIIIaBOB

https://resh.edu.ru/subject/29/11/




BC€IICCTB

36

Pemenne 3a1a4 pas3sIM4YHbIX THUIIOB

https://resh.edu.ru/subject/29/11/

37

Pemenne 3a1a4 pas3sIMYHbIX THUIIOB

https://resh.edu.ru/subject/29/11/

38

Cucremaruzanusa U 0000IIeHIE 3HAHUN 110
TeMe "XuMuueckue peakuu"

https://resh.edu.ru/subject/29/11/

39

KontponbHas padoTa o Teme
"XuMuyecKkue peakiuu"

40

[Tonoxenue Hemeramios B [lepuoanueckoit
CHCTEME XUMMHYECKUX 3aeMeHToB J[. 1.
MenneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. PHU3HUYECKHE CBOMCTBA HEMETAIIOB

https://resh.edu.ru/subject/29/11/

41

AnnoTponusi HEMETaIoB (Ha IpUMeEpe
KHCIIOpoJ1a, cephl, hocdopa u yriaepoaa)

https://resh.edu.ru/subject/29/11/

42

Bonopon: nonmyuenue, pusndeckue u
XAMHYECKHE CBOMCTBA. [ 'Mapuibl

https://resh.edu.ru/subject/29/11/

43

l"anmorensl: HaxoXeHUE B IPUPOJIE,
CIOCOOBI TOJTydeHHs, PU3HIECKUE 1
XHMHYECKHUE CBOMCTBA

https://resh.edu.ru/subject/29/11/

44

l'anorenoBonopoasl. Baxueriue
KHCIIOPOJICOIEPKALIE COSAMHEHMUS
raJloreHOB

https://resh.edu.ru/subject/29/11/

45

JlabopaTopHble U TPOMBIIITICHHBIE CTIOCOOBI
noJryueHus rajnoreHoB. [Ipumenenme
rajoreHoOB U UX COEAUHEHUMN

https://resh.edu.ru/subject/29/11/

46

[IpakTuueckas padora Ne 4. Perenue
HKCIEPUMEHTAIBHBIX 3371a4 110 TEMe
"I"anorens!"

47

Kucnopon: mabopatopHsie 1

https://resh.edu.ru/subject/29/11/




IMPOMBIIIJICHHBIC CHOCO6I>I MoJIy4CHHUA,
bu3nYecKue U XUMUIEeCKue cBoicTBa. O30H.
[TpumeHeHue KucIopoia U 030Ha

48 OKcubl ¥ NEPOKCUABI https://resh.edu.ru/subject/29/11/

49 Pemenue 3aga4 pa3aMyHbIX TUIIOB https://resh.edu.ru/subject/29/11/
Cepa: HaXOXKIEHUE B MPUPOJIE, CITOCOOBI

50 MoTydeHus1, GU3NIECKHUE U XUMUICCKHE https://resh.edu.ru/subject/29/11/
CBOICTBA

51 CepoBonopo, cynbhuabt https://resh.edu.ru/subject/29/11/
K .

52 YICTIOPOACONCPAAIIIIE COCATHEHITE CCPRI https://resh.edu.ru/subject/29/11/
OCOOCHHOCTH CBOWCTB CEPHOM KUCIIOTHI
[IpakTuueckas padora Ne 5. Perenue

53 SKCIEpUMEHTAIbHBIX 3a7a4 1o TeMe "Cepa
U €€ coenuueHus"”
A3OT: HaX0XKJICHHUE B TIPUPO/IE, CTIOCOOBI

54 MOJTy4eHUs!, PU3NUECKUE U XUMUIECKHE https://resh.edu.ru/subject/29/11/
CBOMCTBAa. AMMHAK, HUTPHUIbI
K .

55 HCTOPO/ICOACPAATINE COC/IMHECHIA a30Ta https://resh.edu.ru/subject/29/11/
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI
IT .

56 PHMEHEHHUE a30Td 1 €10 COC/MHCHIH https://resh.edu.ru/subject/29/11/
A3OTHBIC yI0OpEeHHMS
®docdop: HAXOXKIEHHUE B IPUPOJE, CIIOCOOBI

57 MOJTy4eHUs!, PU3NUECKUE U XUMUIECKHE https://resh.edu.ru/subject/29/11/
cBoricTBa. Dochuas u hochun
O , )

58 KeneL pocgopa, ocopeoaeprantie https://resh.edu.ru/subject/29/11/
kucinoTsl. Comu HhocopHOIt KUCTOTHI
IT 7. .

59 PHMEHEHHE (oCopa H ero coeanHeHnil https://resh.edu.ru/subject/29/11/

®dochopHbie y1oOpeHust




[IpakTuueckas padora Ne 6. Perenue

60 SKCIEPUMEHTAIBHBIX 3a]1a4 10 TeMe "A30T
u ¢ochop 1 ux coenMHECHHS "
Yraepoa: HaX0XKICHHUE B IPUPOJIE,

61 QIOTPONHBIE MOAU(DUKALNY; PU3UUECKUE U https://resh.edu.ru/subject/29/11/
XUMHNYECCKUC CBOI>'ICTBa, HpI/IMeHeHI/Ie
Okcu nepona(Il), oxkcu nepona(IVv), .

62 A yraepona(ll), okenn yraepona(lV) https://resh.edu.ru/subject/29/11/
yroJIbHAs KUCIIOTA U €€ CONH

63 Pemenue 3amayd pa3auvyHBIX TUIOB https://resh.edu.ru/subject/29/11/
Kpemnuii: HaxoxxaeHue B Ipupo/e,

64 CHocoObI TOMy4YeHUs, PU3NIECKUE U https://resh.edu.ru/subject/29/11/
XHMMHYECKHE CBOMCTBA
Oxkcua kpemuusi(IV), kpemHueBast KHCIIOTA, )

65 https://resh.edu.ru/subject/29/11/
CHUJINKAThI
IIpnMeHeHne KpeMHHUS U €r0 COeTUHEHUI. )

66 P P A https://resh.edu.ru/subject/29/11/
CrekJ10, ero noxydeHue, BUIbI CTEKIIa

67 Pemenue 3a1ay pa3nuyHbIX TUIIOB https://resh.edu.ru/subject/29/11/
Cucremaruzanusa U 0000IeHNe 3HAHUH 110 )

68 g HIPTI OBOBI https://resh.edu.ru/subject/29/11/
Teme "HemeTraminl

69 KonTponbhas pabora no teme "Hemeranist"
AHanus pe3yiaspTaToB KOHTPOJILHON PadOThI, .

70 pe3y p p https://resh.edu.ru/subject/29/11/
KOPPEKIIHsI OIIHO0K
[Tonoxxenue MmetaiyioB B [lepuoanyeckoii
CHUCTEME XUMHUUYECKUX DJIEMEHTOB. .

71 https://resh.edu.ru/subject/29/11/
Oco0eHHOCTH CTPOSHUS INIEKTPOHHBIX
000JI0UEK aTOMOB METAILIOB
O6m1ue (hu3nUecKrue CBOMCTBA METAIIOB. )

72 uwne ¢ https:/resh.edu.ru/subject/29/11/

[TpyuMeHeHne MeTallIOB B ObITY M TEXHUKE




73

Cnnasel MetaioB. Koppo3ust meranios

https://resh.edu.ru/subject/29/11/

74

Pemenne 3ala4 Pa3JINYHbIX THUIIOB

https://resh.edu.ru/subject/29/11/

75

DIIEKTPOXUMUYECKUI Pl HANIPSIKEHU N
MeTauioB. O0IIHe CTOCOOBI MOTYUYEHUS
METaJIJIOB

https://resh.edu.ru/subject/29/11/

76

OO01mas xapakTepucTrKa MeTauioB [A-
rpynmnsl [leppoandeckoi cuctemMbl
XUMHUYECKHUX JIEMEeHTOB. HaTpuii u kanuii:
noJjiyueHue, pU3nyeckue 1 XuMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUN

https://resh.edu.ru/subject/29/11/

77

O6mas xapakrepuctuka metayuioB ITA-
rpynnsl [leppoandeckoi cuctemMbl
XUMHUYECKHUX PJIEMEHTOB. Maruuii u
KaJbIUil: MOoJdy4YeHue, pu3ndeckue u
XUMHNYCCKHUEC CBOI>'ICTBa, MPUMCHCHUC
IMPOCTHIX BCHICCTB U UX COGI[I/IHGHI/Iﬁ

https://resh.edu.ru/subject/29/11/

78

JKécTtkocTh BOJIBI M CTIOCOOBI €€ YyCTpaHESHHSI

https://resh.edu.ru/subject/29/11/

79

ANIOMMHHUH: TIOTydeHue, pusnyeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHECHUE

https://resh.edu.ru/subject/29/11/

80

AmMdoTepHbIE CBOMCTBA OKCHU/IA U
TUAPOKCHJIA aJIFOMUHUS,
TUIPOKCOKOMILIEKCHI ATFOMUHUS, UX
[IPUMEHEHUE

https://resh.edu.ru/subject/29/11/

81

Pemenne 3a1a4 pas3sInYHbIX THUIIOB

https://resh.edu.ru/subject/29/11/

82

[IpakTuueckas padora Ne 7. Permenue
9KCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
"Metajuibl TJIaBHBIX noArpymnmn"”




OO01mas XxapakTepUCTHKA METAJIOB
no6ouyHbIX moArpymn (b-rpyrmm)

83 o https://resh.edu.ru/subject/29/11/
[Tepronnueckol CHCTEMBI XUMHUYECKUX
DJIEMEHTOB
dusnyeckue U XUMUYECKHUE CBOMCTBA )

84 . https://resh.edu.ru/subject/29/11/
XpoMa M €r0 COeNUHEHUH, UX TIPUMEHEHUE
Baxwuelime coeiMHEHUs] MapTraHia.

85 [lepmanranaT kanusi, €ro OKUCIUTEIbHBIE https://resh.edu.ru/subject/29/11/
CBOMCTBa
duznueckre 1 XUMHYECKHE CBOHMCTBA

86 Kenes3a u ero coequHeHui. [lomydenne u https://resh.edu.ru/subject/29/11/
MIPUMEHEHHUE CIIJIAaBOB XKee3a
duznueckre 1 XUMHUUECKHE CBOICTBA MEIN )

87 ’ ! A https:/resh.edu.ru/subject/29/11/
1 e€ COCIMHECHHM, UX TPUMEHEHNE
dusnyeckue 1 XUMUYECKHUE CBOMCTBA [IUHKA

88 U €r0 COEAMHEHUM, X IPUMEHEHHUE. https://resh.edu.ru/subject/29/11/
I'mapoxcokoMmIeKkcsl HUHKA
[TpakTuueckas padota Ne 8. Pemenue

89 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
"Mertasl TOOOYHBIX oArpymm”

90 Pemenue 3aga4 pa3auyHbIX TUIIOB https://resh.edu.ru/subject/29/11/
O00011IeHNE U CUCTEMATU3ALUS U3YUEHHOIO .

91 \ . v https://resh.edu.ru/subject/29/11/
Marepuaiia 1o reme "MeTauibl

92 KonTtponsHas padora no Teme "MeTtanmibr"
AHann3 pe3yiabTaTOB KOHTPOJIBHOH padoThI, )

93 pesy P P https:/resh.edu.ru/subject/29/11/
KOPPEKIIHS OITHMO0K
Posnb xuMuu B 00eCIIie4eHNN YCTOHYNBOTO )

94 M https://resh.edu.ru/subject/29/11/

pa3Butus yenoseuecTsa. [lonsarue o




HAaYYHBIX MCTOAAX UCCICAOBAaHN BCIICCTB

HayuHble npuHIUIBI OpraHu3auu
XUMHUYECKOT0 MMPOU3BOJICTBA.

95 1 https://resh.edu.ru/subject/29/11/
[IpombInIeHHBIE CITOCOOBI MOTYYEeHUS
Ba)XKHEUIINX BEIIECTB

96 XHMHHICCKOC 3arpASHCHHE OKpykarouei 1 https://resh.edu.ru/subject/29/11/
Cpeibl M €0 TOCIIEACTBHS

97 XUMH5 1 3]0POBBE HEJIOBCKA. 1 https:/resh.edu.ru/subject/29/11/
JlekapcTBEeHHBIE CpelICTBA
X .P

98 MMHL TTHIE. POIE XHMITH B 0GecTieqerun 1 https:/resh.edu.ru/subject/29/11/
[MUIEBONA OE30IIaCHOCTH

99 Kocweriieckue 1 napgioMCpHEIC CPeACTE. 1 https://resh.edu.ru/subject/29/11/
BbriToBas xumust
XuMHs B CTPOUTEINLCTBE. BakHelune

100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIC 1 https://resh.edu.ru/subject/29/11/
MaTepHaIbl
X 7 .

101 VIMHA B COTbCIOM XOSAHCTBE 1 https://resh.edu.ru/subject/29/11/
Opranuyeckrie 1 MUHEpaJIbHbIC YA0OpEHHUS
C 600 i

102 HCTEMATHAIIHA 1 ODODIICHHIE SHAHMH IO 1 https:/resh.edu.ru/subject/29/11/
TeMe

OBIIEE KOJIMYECTBO YACOB I1O 02

ITPOTPAMME




IIpuaoxenne 1

JlocTH:xeHMe JIMYHOCTHBIX Pe3yJbTATOB B PAMKAX pPeaJu3alu MOIyJIs
«IkoabHBIH ypok» Pabdo4eii nporpaMMbl BOCIIMTAHUSA

Peanu3arus negarorndeckiuM pabOTHUKOM BOCIIUTATEIBHOTO IOTEHIIMATA YPOKOB XUMHUH
MPEIoJiaraeT CieIyroIIee:

- MaKCUMaJIbHOE HCITOJIb30BAaHWE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COJIEPIKaHHS YPOKOB
st popmMupoBaHUsl Yy O0ydYarOMIMXCS POCCUUCKUX TPAJIUIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX H
COITMOKYJIbTYPHBIX  IIEHHOCTEH, POCCUMCKOTO HWCTOPUYECKOTO CO3HAHWUS HAa  OCHOBE
HMCTOPUYECKOTO TPOCBEIICHHS; IMOJ00P COOTBETCTBYIONIETO COJIEPKAHUSI YPOKOB, 3aJIaHHM,
BCIIOMOTATEJIbHBIX MaTEPHUAJIOB, TPOOIEMHBIX CUTYAIUH I 00CYKICHUH;

- BKIIFOUEHHUE B COJIEPIKaHUE YPOKOB IIEJIEBBIX OPUEHTHPOB PE3YIbTATOB BOCITUTAHMUS, UX
yUYeT B ONpEACIICHUU BOCIIUTATEIBHBIX 32/1a4 YPOKOB, 3aHATHH;

- BBIOOp METOJIOB, METOJMK, TEXHOJIOTHA, OKA3hIBAIOIINX BOCIUTATEILHOE BO3/ICHCTBUE
Ha JIMYHOCTh B COOTBETCTBUU C BOCIIUTATEIILHBIM HJCAJIOM, IEJIbI0 M 3aJayaMy BOCIIUTAHMS,
IIEJICBEIMH OPUEHTHPAMHU PE3YJbTaTOB BOCIUTAHMS; PEATU3ANI0 MPUOPUTETA BOCIUTAHUS B
y4eOHOM JeATENHHOCTH;

- MpUBJICYEHNE BHUMAaHUS 00YJarONUXCsl K ICHHOCTHOMY aCIIEKTy M3y9aeMbIX Ha yPOKax
MPEAMETOB, SIBJICHHH M COOBITUN, WHUIMAPOBAHUE OOCYKICHHH, BBICKA3bIBAHUN CBOETO
MHEHUS, BBIPAOOTKM CBOETO JTUYHOCTHOTO OTHOIICHHS K H3y4aeMbIM COOBITHSIM, SIBICHUSM,
JIAIAM;

- TPUMEHEHUE MHTEPAKTUBHBIX (opM yuyeOHOH paboOThl — HMHTEICKTYaIbHBIX,
CTUMYJHUPYIONINX [MO3HABATEIbHYI0 MOTHBAIIMIO, WTPOBBIX METOAMK, TUCKYCCHM, IArOIINX
BO3MOKHOCTh TIPHOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOTO JHAJIOTa; TPYIOBON pPabOTHI,
KOTOpasi YYUT CTPOUTH OTHOIIECHWUS W JIEUCTBOBaTh B KOMAaHJIE, CIIOCOOCTBYET pPa3BUTHIO
KPUTHYECKOTO MBITUICHHS;

- moOyxaeHre 00ydJarouuxcsi coOJIIoAaTh HOPMBI TOBEJEHUS, MpPaBHJIa OOIICHHUS CO
CBEPCTHHKAMH W TMENAarorui4eCKMMH pPaOOTHHKAMH, COOTBETCTBYIOIIHME YKIAAy IIKOJIBI,
YCTAHOBJICHHE U TOAJIEPKKY J0OpoXKenaTenbHO atMmochepsr;

- OpraHu3alHi0 HACTAaBHUYECTBA MOTHUBHUPOBAHHBIX U IPYAHPOBAHHBIX O0YUAIOIIMXCS
HaJ HEYCIEBAIOIMMU OJHOKJIACCHUKAMH, B TOM 4YHCJIE€ C OCOOBIMH 00pa3oBaTeIbHBIMU
NOTPEOHOCTSIMU, MAIOMIETO OOYYAIOIUMCSl COLMAIbHO 3HAYMMBIA OMNBIT COTPYJHUYECTBA U
B3aMMHOMU ITOMOIIIY;

- WHULIMHAPOBAHWE W TIOMJIEPKKY HCCIEAOBATEIBCKON EATEILHOCTH O0yJarouuxcs,
MJJAHUPOBAHUE ¥ BBIMOJHEHWE WHIUBUIYAIBHBIX M TPYMIOBBIX MPOECKTOB BOCIHUTATEIBHOU
HaIpaBJIECHHOCTH.



Ipunoxenne 2
Hopwmbl oneHnBaHus y4eOHOro npeaMera XuMus

OueHkKa yCTHBIX OTBETOB.
OtrMeTka «5» - cTaBUTCS B TOM CJy4yae, €CIU ydYalluiics IOKa3blBaeT BEPHOE IOHHUMaHUE
XHMHYECKOW CYIIHOCTH pacCMaTPUBAEMBIX SIBICHHN U 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHH,
JaeT TOYHOE OIpe/ejieHHe U HCTOJKOBAaHWE OCHOBHBIX MOHATHUN, 3aKOHOB, TEOPUM, a TaKxKe
MPAaBUIILHOE OIpENeICHHEe XWMUYECKUX BEIWYMH, WX €IWHUIl U CHOCOOOB HW3MEpEHUs;
MPABUJILHO BBIMIOJIHSACT YEPTEKHU, CXEMBbI U TpaduKU; CTPOUT OTBET MO COOCTBEHHOMY IJIaHY,
COTMPOBOXKAAET pacCKa3 HOBBIMU MPUMEPAMH, YMEET MPUMEHHUTh 3HAHUS B HOBOW CUTYyallUU MPHU
BBITIOJTHCHUH MPAKTUYECKUX 3aJaHUI; MOXET YCTAaHOBHUTH CBSI3b MEXKAY M3Y4aeMbIM U paHee
M3YYEHHBIM MaTepHalIoM MO KypCcy XMMHH, a TaK e C MaTepHaJioM, YCBOCHHBIM 10 U3YyYEHUIO
JIPYTUX TIPEIMETOB.
OtrMeTka «4» - CTaBUTCS, €CIM OTBET YYEHHMKA YIOBJIETBOPSET OCHOBHBIM TPeOOBaHUSIM K
OTBETYy Ha «5», HO JaH 0e3 WCIOJb30BaHMUS COOCTBEHHOTO TUIaHA, HOBBIX IPHUMEPOB, 0O€3
MPUMEHEHUS 3HAHWK B HOBOM CHUTyalWH, O3 KCIOJb30BaHUS CBS3CH C paHee H3YYCHHBIM
MaTepuajIoM, YCBOCHHBIM MPU U3YYCHHUH APYTUX MPEIMETOB; €CIH yUYAIIHICS AOMYCTUI OJHY
omMOKy WM He Ooiee JBYX HEIOYETOB W MOXKET MX HCIHPAaBUTh CaMOCTOSATEIBHO HWIH C
HEOOJIBIION TOMOIIBIO YUUTEIIS.
OtMeTka «3» - CTaBUTCS, €CIIM YYAlIUHCSA MPABUIBHO TOHUMAET XMUMHYECKYIO CYIIHOCTh
paccMaTpuBaeMbIX SIBICHUI U 3aKOHOMEPHOCTEW, HO B OTBETE MMEIOTCS OTAENbHbIE MTPOOEIbI B
YCBOGHHH BOMNPOCOM Kypca XHMHH, HE TMPENATCTBYIOIINE JalbHEHIIEMY YCBOEHHIO
IPOrpaMMHOT0 MaTepuana; yMeeT NMPUMEHSTh MOJyYyeHHbIe 3HAHUS TMPU PEUICHUH MPOCTHIX
3aJa4 C UCMOJIb30BaHUEM T'OTOBBIX (DOPMYII, HO 3aTPYyIHSETCS MPH PELICHUH 3a]a4, TPEOyIOIIIX
npeoOpa3oBaHus HEKOTOPBIX (QOPMYI;AOMyCTUNl HE Ooliee OAHOW TpyOOW OMIMOKKM M JBYX
HE/I0ueToB, He Oojee OHON rpyOoil M OAHON He rpyOoil ommOku, He Ooiee OBYX-TpeX He
rpyOBIX OMIMOOK, OJHON HE TPYOOH OMMOKM M TPEX HEAOYETOB, AOMYCTHJI YEThIpE WIM MATh
HE/I0YETOB.
OTrMeTka «2» - CTaBUTCS, €CIM Yy4allUiics HE OBJAJE] OCHOBHBIMU 3HAHUSIMU U YMEHHUH B
COOTBETCTBUHU C TPEOOBAaHUSAMHU MPOrPaMMbl U JOMYCTHJI OOJIbIIe OMMOOK M HEIOYETOB, YeM
HEOOXOINMO IUISA OLIEHKH «3» .
OuneHka nucbMeHHbIX padoT.
OtMmeTKa «5» cTaBUTCS 32 pabOTY, BHIIOJHEHHYIO IMOJHOCTBIO 0€3 OIMMOO0K U HEIOUETOB.
OtMeTKa «4» cTaBUTCS 32 pabOTY, BHIIOJIHEHHYIO TOJHOCTHIO, HO TIPY HATMYWU B HEl He Ooee
OJIHOM rpyOO¥i OMIMOKY M OJJHOTO HEJ0YETa ; He O0Jee TpeX HEA0UYETOB.
OtMmeTKa «3» CTaBUTCA, €CJIM YYEHUK BBITIOJIHUI NMPAaBUIBHO HE MeHee 2/3 Bcel paboThl mim
JOTIYCTUJT HE OoJiee OTHOU rpy0oil OMOKH U IBYX HEJ0UYETOB, HE OoJiee OJTHON IPpyOOi U OHOM
HerpyOoil ommOKu, He Oojee TpeX HErpyobIX OMMUOOK, OJHOW HErpyOooW OmMOKH W Tpex
HEJ0YETOB, IPU HATMYUU YEThIPEX-MATH HEJT0UYETOB.
OTMeTKa «2» CTaBUTCS, €CITU YUCIIO OMKUOOK U HEIOUETOB MPEBBICUIO HOPMY OLEHKU «3» WU
BBITIOJTHEHO TIPaBUJILHO MeHee 2/3 Bcel paboThI.
OneHka KOMOMHUPOBAHHBIX KOHTPOJIBLHBIX padoT.
[IIkana nepeBoaa B MATUOALTEHYIO CHCTEMY OILEHKH
Otmetka «5» craBurcs 3a BeinoiaHeHne 90-100% paboTsl.



OtMmeTka «4» craBuTcs 3a BoinotHeHHE 70-89 % paboThI;
OtMmetka «3» craBUTCS 32 BblnosiHeHUE 50-69%
O1MmeTKka «2» cTaBUTCA 3a BhITonHeHue menee 50%,
Kputepun onieHUBaHNS TECTOBBIX KOHTPOJIbHBIX PadoT.
[IIkana nepeBoaa B MATUOALTEHYIO CHCTEMY OIEHKH
OtMmetka «5» craButcs 3a BoimostHeHHE 90-100% paboThl.
OtMmeTka «4» craBuTcs 3a BoinotHeHHE 70-89 % paboTHI;
OtMmeTka «3» cTaBUTCS 3a BhIoTHEHUE 50-69%
Ot1MeTKa «2» CTaBUTCH 3a BhIIOIHEHUE MeHee 50%,
Kputepun onieHuBaHNs IKCIIEPUMEHTATbHBIX YMEHU I
(1adopaTopHbIe H NPAKTHYCCKHE 3aJaHUS).
OtmeTka «5» cTaBUTCS ecnu paboTa BBIMOJHEHA TOTHOCTHIO W TMPABUIIBHO, CHETaHbI
MIPaBUJIbHBIC HAOTIOCHUS U BBIBOIBI;
9KCIIEPUMEHT OCYILIECTBJIEH MO IJIAaHY C YYE€TOM TEXHUKU OEe30MacHOCTH W MpaBuil pabOTHI C
BellecTBaMU U 000py0BaHUEM;
MPOSIBIIEHBI OPTaHU3ALMOHHO - TPYAOBbIE YMEHUS, MTOAJIEPKUBAIOTCS YUCTOTa pabovero Mecra u
MOPSAJOK (HA CTOJIE, SKOHOMHO HUCMOJIb3YIOTCSI PEaKTHBBI)
OtmeTka «4» craBuTcsa ecnu paboTa BBINONHEHA MPABWIBHO, CHENAHBI IPaBUIIbLHBIC
HAOJIO/ICHUST U BBIBOJBI, HO MPHU ATOM SKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO WJIH JOMYIICHBI
HECYILIECTBEHHbIE OIIMOKHU B paboTe C BELIECTBAMU U 000PYI0BaHHEM.
OtMeTka «3» cTaBUTCS €clid paboTa BHIMIOJHEHA MPABWJIBHO HE MEHEE YeM HAIOJIOBUHY HIIU
JOTIyIIIeHa CYIIIECTBEHHAss OmMMOKa B XOJ€ JKCIEpUMEHTa B OOBIACHCHHH, B O(OPMICHUH
paboThl, B COOJIIOJCHUM TIPaBWJI TEXHUKH O€30MacHOCTH Ha paboTe ¢ BeIeCTBaMH |
000py/0BaHUEM, KOTOPasi UCTIPABJISIETCS 110 TPEOOBAHUIO YUUTENS
OTrMeTka «2» CTaBUTCS €cClU JONYyLIEHBbl Oojee JBYX CYIIECTBEHHBIX OIIMOOK B XOJE:
AKCTIEpUMEHTa, B OOBSICHEHUH, B 0(hopMIICHUU palbOThI, B COOJIOICHUH TIPaBUJI TEXHUKHU O€3-
OMACHOCTH TpH paboTe ¢ BelecTBaMU M OOOPYIOBAaHHEM, KOTOPBIE YYAIIUHCS HE MOXKET
WCIIPABHUTH JJAXKE M0 TPEOOBAHUIO YUUTEIIS.
OneHka NpoeKTHBIX padoT.
OtrMeTKa «5» CTaBUTCSA €CIM IeJIb YeTKO c(hOopMyIHpoBaHa M yOeAMTEIbHO OOOCHOBaHA.
[IpencraBieH pa3BepHYTHIM IIJIaH JOCTHKEHUSA LEeIW MpoeKkTa. Tema MNpoeKTa pacKphiTa
MOJIHOCTBIO M HCYEPIIbIBAIOIIE.
Pabora conepxuT J0CTaTOYHO MOJIHYIO HH(OPMALIMIO U3 Pa3IMYHBIX UCTOYHHUKOB. [Ipencrasien
aHAJIN3 CUTYyallUd, CKJIAJbIBABIIUXCS B XOJe padoThl, cAelaHbl HEOOXOIMMbIE BBIBOIMI,
HAMEYEHBI MEPCIEeKTHBBI padoThl. PaboTa OoTIMYaeTcs TBOPYECKUM MOAXOJ0M, COOCTBEHHBIM
OpPUTHHAIILHBIM OTHOIIIEHUEM aBTOpa K ujee nmpoekTa. PaboTa oTimMyaeTcst 4eTKUM U TPaMOTHBIM
opopMIICHHEM B TOYHOM COOTBETCTBUU C YCTAHOBJICHHBIMH TIpaBHJIaMHU. BeICTyIuieHUE
COOTBETCTBYIOT TPEOOBAHUSM MPOBEACHHUS MPE3CHTALMH, OHO HE BBHIILIO 32 PAMKH PETJIaMeHTa,
aBTOp BJAJEET KYJIbTYpPOH OOIIEHUS C ayAUTOpHeH, NMpe3eHTalusi XOpOIIO MOArOTOBJIEHA,
aBTOPYy YyHOAJIOCh 3aMHTEpPECcOBaTh ayaAuToOpuio. [IpOAYKT MOJNHOCTBIO  COOTBETCTBYET
TpeOOBaHUSIM KauecTBa (3CTETHYEH, YAOOEH B HCIIOIb30BAaHHM, COOTBETCTBYET 3asBICHHBIM
HEJSAM).
OTtMeTKa «4» CTaBUTCS €ClU 11elTb CPOPMYIHPOBaHa, HO He o0ocHOoBaHa. [IpeacraBien KpaTkuii
IUTAaH JOCTHXKCHHS IENIM TMPOeKTa. Tema MpoeKTa pacKphiTa HE MOJHOCTHIO. PaboTa comepkut
HE3HAYUTENbHBIM 00beM MOAXOMAIIEH WHPOPMAIUU U3 OTPAHMYECHHOTO YHCIA OJHOTHUITHBIX
UCTOYHUKOB. [IpeacTaBneH pa3BepHYyTHI 0030p pabOTHI MO TOCTHKEHUIO IIeNiei, 3asSBICHHBIX B



npoekte. PaboTta camocTosiTenbHasi, JEMOHCTPHUPYIOIIAs CEPbE3HYI0 3auHTEPECOBAHHOCTH
aBTOpa, MPEINPHUHSITA TOMBITKA MPEICTABUTh JUYHBIN B3TJISA HA TEMY MPOEKTa, MPUMEHEHBI
DJIEMEHTHI TBOpYeCTBA. I[IpeanpuHSTHI MOMBITKH O(GOPMHUTH pPabOTYy B COOTBETCTBUU C
YCTaHOBJICHHBIMU TpaBWJIAMH, TPUAATH € COOTBETCTBYIONIYIO CTPYKTYpy. BhICTyIuieHHe
COOTBETCTBYIOT TPEOOBAHUSM MPOBEACHUS MPE3CHTALIMH, OHO HE BBHIILIO 32 PAMKH PETJIaMeHTa,
HO aBTOpP HE BJIAJICCT KYJIbTYpod OOIIECHHs C ayauTOpWer (YMEHHE OTBEYaTh Ha BOIPOCHI,
JTOKa3bIBaTh TOUKY 3peHus). [I[poIyKT He MOIHOCTHIO COOTBETCTBYET TPEOOBaHUIM KauecTBa
OT1merka «3» cTaBUTCA €ciid 1ienb cHOpMyJTHpOBaHA HEUETKO JIMOO HE CPOpMyIHpOBaHA.
[IpencraBieHHbIl IAH HE BENET K JOCTHUKEHUIO IEIM MPOEKTa. Tema MpoeKTa pacKpbiTa
¢parmenTapHo. bonpmas yacTe mpeacTaBIeHHON MHPOPMALMU HE OTHOCUTCS K TeMe PabOTHI.
AHanu3 3aMEHEH KpaTKUM ONHCAHMEeM XOJa W Topsaka paboTel. ABTOp MPOSBUI
HE3HAYUTENbHBI MHTEpEC K TeMe MPOEKTa, HO HE MPOJEMOHCTPUPOBAT CAMOCTOSTEIILHOCTH B
paboTe, He UCHOIB30Bal BO3MOXHOCTH TBOPYECKOTO IMOAX0/a. B MHCHbMEHHON YacTu paboThI
OTCYTCTBYIOT YCTaHOBJICHHBIC MPaBUJIAMH MOPSIOK U YeTKas CTPYKTypa, AOMYIIEHbI OINOKU B
opopmieHnd. BpICTymieHHE HE COOTBETCTBYET TpeOOBaHMSM TPOBEACHUS MPE3CHTALNHU.
[IpoeKkTHBII TNPOAYKT HE COOTBETCTBYET TpeOOBaHUAM KadecTBa (ICTETHKA, YyM00CTBO
UCIIOJIb30BaHUsl, COOTBETCTBHE 3asIBJICHHBIM IIEJISIM)
OueHka yMeHH# pemiaTh pacyeTHbIE 3a1a4H.

OTMeTKa «5» CTaBUTCS €CIU B JIOTHUECKOM DPACCYKIEHUU U PEUICHUH HET OIMOOK, 3aaada
pelieHa panroHaIbHBIM CIIOCOO0M;
OTMeTKa «4» CTaBUTCS €CIM B JIOTHYECKOM PACCYKICHUHM W PEIICHHH HET CYIIECTBEHHBIX
omuOOK, HO 3ajaya perieHa HepaldoOHAJIBHBIM CIOCOOOM, WJIM JOMNYIIEHO He Ooyiee ABYX
HECYIIIECTBEHHBIX OIIMOOK.
OtMmeTka «3» CTaBUTCA €CIU B JIOTUYECKOM PACCYKIECHUU HET CYIIECTBEHHBIX OIIMOOK, HO
JIOTYIIIEHA CYIECTBEHHAs OIIMOKA B MAaTEMaTUYECKUX pacueTax.
OtMeTKa «2» CTaBUTCSA, €CIH UMEIOTCS CYIIECTBEHHbIE OLIMOKHU B JIOTHYECKOM PACCYKIECHUU U
B PCILICHUMU.

OueHka yMeHHi pemiaTh IKCIEPUMEHTAIBHBIE 32/1a4H.
[Ipu oreHke 3TOr0 yMEHHs CJEIyeT YYUTHIBATh HAOMIOACHHS YUUTENs] U TPEIbsSBISEMbIC
yUYalIIMCs Pe3yIbTaThl BBIIOJIHEHUS OTBITOB.
OTrMeTka «5» CTaBUTCS €CNIM IUIAH PEIIEHUs 3aladd COCTaBJIEH MPAaBUIBHO, OCYLIECTBIICH
nof0op XMUMHUYECKHX PEaKTUBOB M OOOpYAOBaHHUS, JAHO IOJHOE OOBSCHEHHE M CHeTaHbl
BBIBO/IBI.
OtMeTKka «4» CTaBUTCS €CIM IJIaH PEIICHHs] COCTAaBJIEH MPAaBHJIBHO, OCYIIECTBJIEH IMOA00D
XUMHUYECKHX PEaKTUBOB M 00OPYIOBAHUS. JOIMYIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OIITUOOK
(B OOBSICHEHUH U BBIBOJIAX).
OTMeTka «3» CTaBUTCS €CH IUIAH PEIICHHS] COCTABJIICH MPABHIIBHO, OCYIIECTBICH IMOA00D
XUMHUYECKHX PEaKTUBOB U O0OPYIOBAaHHMS. JOMYIICHA CYIIECTBEHHAs] OMMOKA B OOBSICHEHUU U
BBIBOJIAX.
OTMeTKa «2» CTaBUTCS €CIIM JIOMYIIEHBI ABE W OoJiee ommMOKHU (B TJIaHE PEIISHUs, B MOI00pe
XUMHYECKHX, PEaKTUBOB U 000PYIOBaHUS, B OOBSICHEHUH U BBIBOJAX).

IIpniaoxenue 3
KoHTpo/1bHO-U3MepHUTe/IbHbIe MaTepUaIbl

KounTtpoJabHas padora «Yr/1eBoa0poabI»



Bapuanr 1.

1. Ilpu cropanuu ra3o00pa3HOro OpraHMYECcKoro BemiecTsa maccoi 13,6 r oOpasoBaics
YTJIEKHUCIIBIN Ta3 o0beMoM 22,4 11 (H. y.) 1 Boma Maccoit 14,4 1. [I10THOCTE 3TOTO BEIIecTBa MO
BO31YXY paBHa 2,345. BriBeauTe MONEKYIApHYIO (HOPMYITy 3TOI0 OPraHMYECKOTO BEIIECTBA U
coctaBbTe (hopMyIbl H30MepoB. [laliTe Ha3BaHUS BellecTBaM, (POPMYJIbI KOTOPBIX Bbl COCTABUIIH.

2. K cMmecu nukionpornana u nukinodyrasa oobemoM 40 11 100aBUIN KUCIOPO B 00bEME,
HEO0OXOIUMOM JUIsl IPOBENICHUS PEAKIINH, 3aTeM cMech B3opBaiiu. [locie koHIeHcauy napos
BOJIBI ¥ IPUBEJICHUS TTOTYICHHOTO Ta3a K HCXOIHBIM YCJIOBHUSAM, €ro 00beM cocTaBmit 140 1.
Brerancnure 00beMHBIEC 10T KOMIIOHEHTOB B ICXOHOM ra30BOM CMECH YTJIEBOJOPOJIOB.

3. CocTtaBbTe ypaBHEHHS PEAKIUM, C TOMOUIBI0 KOTOPBIX MOXKHO OCYILECTBUTDH LIETIOUKY
MIPEBPAILICHUI:

3TaH—3THICH— |,2-TUXJI0p3TaH—alle TUIEH—0EH3011.

4. 3anumuTe ypaBHEHHS pPeakIi, XapaKTepU3yIOIUX XUMUYECKHE CBOMCTBA STHIICHA.

Bapuanr 2.

1. Tlpu cropanuum 25,2 T OpraHnuecKoro BemecTBa oopaszosanoch 40,32 i (H. y.)
yriaekucnoro rasa u 32,4 r Boasl. [IIOTHOCTE mapoB 3TOT0 BEIIECTBA IO KUCIOPOAY COCTABISAET
2,63. Haitnute MONEKyISIpHYIO (GOPMYITY TOTO OPraHUYECKOTO BEIIECTBA , COCTABHTE
CTPYKTYpHBIE (hOpMYJIIBI €ro u30MepoB. [laiiTe Ha3BaHHS H30MEpaM.

2. K cmecu metana u nporana oobemom 100 1 mo6aBuiM KHCIOPO B 00beMe,
HEOOXOIUMOM JUISl PEaKIIUH, U CMeCh B3opBaid. [locie KOHIeHCAIINH TapOB BOJBI U
MIPUBEJICHUS TTOJTYYEHHOTO Ta3a K UCXO/IHBIM YCIIOBUSM, ero 00beM coctaBui 180 1. Beraucnure
00BEMHBIE J0JIH YTIIEBOIOPOIOB B UCXOHON CMECH.

3. CocraBbTe ypaBHEHUS PEAKIUM, C TOMOIILIO KOTOPBIX MOXKHO OCYILIECTBUTD LIEMOYKY
IIPEBPALLCHUI:

3TaH— 3TUJIEH—3TaHOJI—3THICH—TIOJUITUIIEH.

4. 3anummTe ypaBHEHHs pPEaKIui, XapaKTepU3yIOINX XUMUYECKUE CBOWCTBA AlleTHIICHA.

KonTpoabHasi padora no teme:
«Kucaopogocoaep:xaniue opranniecKue coeuHeHNsI»
Bapuanm 1
Yacts A.
A 1. BemectBo cooTtBercTBytomee oomen popmyne C.(H,O)y, OTHOCHTCS K KiTaccy
a) albACTUAOB, 0) YIIeBOJOB,  B) CIUPTOB ') KApOOHOBBIX KHUCIIOT
A 2. BemiecTBo, SIBJISIIOIIEECS U30MEPOM MpPOITaHas
a) MponaHoH, ©) MponaHo B) IIPOIIaHOBAsA KUCIIOTA ') METHJIaLeTaT
A 3. MeTtaHoJ1 B3aUMOJIENCTBYET C BEIIECTBOM
a) Boga, 0) rUapoOKCU] HATPUS B) OpOMOBOIOPO, ') OKCHUJ] KaJIbIIHS.
A 4. 'mapokcu HaTpus B3aUMOJICHCTBYET ¢
a) aTaHoJa 0) rauuepuHa B) (penona ') METaHoJa
A 5. Peakuus «cepeOpsiHOTO 3epKajia» XapakTepHa JUIsl BelllecTBa
a) yKcycHas kuciora, 0) metmidopmuar B) 3TAHOJI ') METaHaJIA.
A 6. B cxeme npespamennii C,H, — x — CH3COOQOH, BemecTBoM X sSIBISETCS
a)sTaHon ©0) ’TaHamb  B) XJIOPATaH, r) 1,2 nuxnopataH.
A 7. ®opmyiia peakTrBa JJisl paClO3HAHUS MHOTOATOMHBIX CIIUPTOB
a) CU(OH)z, 6) AgZO (amMuad. p-p)s B) CU—O, F) p-p KMI]O4
A 8. [lpu nelicTBUU 3TaHOJIA HA MPOIMAHOBYIO KUCJIOTY MPOUCXOAUT PEaKIIMs:
a) OKUCIICHHsI, ©0) MPUCOEIUHEHHUS  B) HEUTpaJU3alHH, T) aTepUPHUKALNY.
A 9. Macca criupTa, MOJIy4eHHOTO MPU KaTaJIUTHUYECKOM THIPUPOBAHUM 55 I' dTaHAA
a)55.6r 0)115r B)57,5r r)67.3r
A 10. ®eHon HEe B3aUMOJEHCTBYET C BEMIECTBOM, (JopMyIia KOTOPOTO:
A) CO,; b) Na; B) Brp; I') NaOH
Yacrs b.
b 1. YcranoBuTe cOOTBETCTBHE MEXY MOJICKYISIPHON (DOPMYIION OPTaHUYECKOTO




BCIICCTBA U KJIIACCOM, K KOTOPOMY OHO OTHOCHUTCHA

A) 3-metunbOyraHaib 1) ampaerunanl
b) merumyTHiaT 2) KapOOHOBBIE KHCIIOTHI
B) rauuepun 3) mpocTbie AhUpPHI
4) MHOTOATOMHBIE
CIIAPT
b 2. C xakuMu 13 NepeurcIeHHBIX BEIIECTB OyIeT B3aMMOICHCTBOBATh YKCYCHAS KHCIIOTA:
a) OKCHJ MarHus, 6) okcun yraepona (IV), B) KapOOHAT MarHus,
r) cepebpo, 1) OpPOMOBOIOPOI, e) ruapokcua meau (1I)

b 3. U nns sTrnena, u 1yist 0eH3071a XapaKTEPHBI
1) peakus TUIPUPOBAHUS
2) HAJIM4KE TOJIBKO TT-CBSA3EH B MOJIEKYJIax
3) sp’-rHOPUAM3AIIS ATOMOB YITIEPOa B MOJIEKYJIax
4) BBICOKAasi paCTBOPUMOCTD B BOJIE
5) B3auMoJeiicTBrE C aMMHAaYHBIM pacTBOPOM okcupa cepedpa (1)
6) ropeHre Ha BO3/IyXe
b 4. Beruucnure Maccy METaIITUYECKOTO cepedpa, MOYyIeHHOTO MPU OKUCICHUN
600 T 40% pacTtBOpa MeTaHajs aMMHUAaYHBIM pacTBOPOM OKCHa cepedpa
Yacts C.
C 1. CocTtaBbTe ypaBHEHUS PEAKILIMI IO MPUBEICHO CXEME U YKOXKUTE YCIOBUA UX
OCYIIIECTBJICHUSI.
C,Hg — C,H5Cl — C,Hs0H — CH3C(O) - H — CH3COOH — CH3C(O) - O - C3H; —
C3H7 —OH — CH3 — CH2 — C(O) -H
C 2. MonekymnspHas ¢popmysia OpraHMIECKOTO BEIIECTBA, C MACCOBOM J0OMICH
yraepoaa 51,89%, sonopona 9,73% u xnopa 38,38%, oTHOCUTENbHAS TNIOTHOCTD
€ro mapos 1o Bo3ayxy 3, 19.

KonTtpoabHnas pa6ora no teme:
«Kucsopoaocoaepxaniue opranuueckue coeJuHeHUs»
Bapuanm 2
Yacts A.
A 1. BemectBo cootBercTBytoIiee obmieit popmyne RCOOH oTHOCHTCS K KITaccy
a) albJIETUI0B, ©) YIJIEBOJIOB, B) CIIUPTOB ') KapOOHOBBIX KHCIJIOT
A 2. BemecTBo, SBISIOLIEECS U30MEPOM IIPOINAaHOa-1
a) IPOIaHOH, 0) mponaHaib, B) MPOMAHOBAs KHUCIOTA ') IPOMaHoJI-2
A 3. Mexny co00if MOTYT B3aUMO/I€HCTBOBATh:
a) rmunepud u cynbdar meau (I1),  B) denon u ruapokcun meau (I1),
0) ¢eHon 1 a30THAS KUCIOTA I') METaHOJI M YIJIEKUCIIBIN Ta3.
A 4. PacTBOD SpKO-CHHETO IBETa 00pa3yeTcs npu B3aumoeicTeun ruapokcuaa meau (1) c:
a) NNINLIEPUHOM, 0) aTaHOJIOM, B) (peHOIIOM r) OyTaHoiom
A 5. Tlpu ruapupoBaHuM dTaHaAs 00pa3yeTcs:
a) alleTUJICH, 0) aTaHoII, B) STWJICHIJIUKOJb, TI) YKCYCHasl KHUCJIOTa
A 6. B cxeme npepamenunii C,Hs Cl — x — CH3COH, BemiecTBoM X SBIISIETCS
a) ATaHOII 0) sTa”ab B) XJIOP3TaH, r) 1,2 nuxnopataH.
A 7. C KakuM BeIIECTBOM ITPU HArpEeBaHHUH TOTYy001 ocanok ruapokcuaa meau (11)
MEePEXOUT B OCAIOK OPaHKEBOTO 1[BETA

a) YKCYCHOM KHCJIOTOW,  0) MeTuiadopMuaToM B) 3TAHOJIOM, I') METaHAJIEM.
A 8. ®opmanbaeru B MpUCYTCTBUU KaTaaU3aTOpa pearupyeT ¢ (PeHOJIOM IO THILY PEaKIiH:
a) MOJUMEpHU3aliK, ©O) MOJMKOHACHCAITUN B) U30MEPU3AIIUH, T) 3TepudUKaIum.

A 9 Obpa3zoBaHue SIPKO OKPAIIEHHOTO CHHE-(HOJIETOBOI0 KOMIIJIEKCHOTO COSIMHEHHUS C
xjopuaoM xkenesa (I1) siBisieTcs kadecCTBEHHON peakiuen Ha:



a) ampaeruasl  0) heHon B) OJTHOATOMHBIC TIPEICbHBIC CIIUPTHI  T) KAPOOHOBBIC
A 10. Macca sTaHosia, moJIydeHHOTO TIpu OMbuTeHHH 39,6 T 3THUanerara:
a)4l4r 0)21,1r B) 20,7 r r)422r
Yacrs b.
b 1. YcranoBuTe COOTBETCTBHE MEXTY MOJIEKYISIPHOU (DOPMYIION OPTaHUYECKOTO
BEILIECTBA U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCS

A) 2-MeTHInponaHoBasi KUCI0Ta 1) onHOATOMHBIE CIIUPTHI
b) sTuneHrmmKonn 2) MHOTOATOMHBIE CIIUPTHI
B) stundopmuar 3) kapOOHOBBIE KUCIIOTHI

4) cnoXkHbIC A(PUPHI
b 2. Merananb BcTynaet BO B3aUMOJEHCTBHE

a) C XJIOPOBOAOPOJIOM 0) ¢ BOJOpoaOM B) ¢ rugpokcuaom meau (1),

r) ¢ okcugoM meau (11), 1) C KUCIIOPOJIOM, €) C alITOMUHHAEM
b 3. C xakuMu U3 IEpEeUnCICHHBIX BEIIECTB OyIeT B3aUMOJICHCTBOBATh YKCYCHAsI KMCIIOTA!
a) OKCHJI MarHus, 0) oxcua yraepoxaa (IV), B) KapOoOHAT MarHus,
r) cepedpo, 1) 6pOMOBOIOPOT, e) rugpoxcun meau (1I)

b 4. PaccumnTaiiTe Maccy KUCIIOTBI, IOJy4YeHHOU ITpyu HarpeBaHuu 55 r 40% pacTtBopa
npona”aist ¢ u30bITKOM ruApokcuaa meau (11).

Yacts C.

C 1. CocraBbTe ypaBHEHHS PEAKIIUH IO MPUBEICHO CXEME M YKOKUTE YCIOBHS UX
OCYIIIECTBJICHUS.

CH4 — C;H,; — CH3C(0) — H — CH3C(O) — OH — (CH3COO),Ca — CH3C(O) - OH —

CH;C(O) - O - CH3 — CH3C(O) — ONa

C 2. PaccunTaiiTe Maccy ClI0KHOTO 3(prpa, MOJIyd4eHHOTO MPU B3aUMOACHCTBUN 46 T
50% pactBOpa MypaBbUHOM KUCIOTHI U 3THJIOBOTO CIIUPTA, €CJIU BBIXO/
MPOAYKTa peakiuu cocTapisgeT 80% OT TEOPETUUECKH BO3MOMKHOTO.

KonTtpoabsnas padora
A3oTcoaepxkaniue opraHnnyecKkue coeJHHeHHs

Bapuaunt 1.

YACTD A. TecToBbie 3a1aHus ¢ BLIOOPOM OTBETA

(2 6banna). AMAHBI — 3TO OpPTAaHUYECKHE MPOU3BOHBIC:
A. AmMmuaxka. B. Bogsl.
b. A30THOI KUCHOTHI. I'. MeraHa.

(2 6anna). HazBanue BemniecTBa, popmysna KOTOPOTO CH;—TH—CHZ—COOH:

NH,
A. 2-AMuHOOyTaHOBAs KUCIIOTA. B. -
AMUHOMAcCIsSIHas KHCJIOTA.
b. 4-AmMuHoOyTaHOBASI KMCIIOTA. I'. B - AMuHOMAaCTISIHAS
KHCJIOTA.

(2 6anna). Yncio BO3MOKHBIX CTPYKTYPHBIX H30MepHBIX BemiecTB coctaBa C3HoN:
A. 2. b. 3. B. 4. r.s.
(2 6anna). Oxkpacka JaKmMyca B pacTBOpe BemiecTBa, GopMmyia KOTOpOF(1 CfIZ—CH—
COOH:
NH,
NH,

A. KpacHas. b. Cunssa. B. ®uonerosas.
(2 6anna). BemecTBo, BCTYIAOIIEE B PEAKIIUIO C AMHHOYKCYCHOM KHCJIOTOM:



11

12

13

14

15

A. Ananuun. B. Xnoposogopoa.
b. benson. I'. Yraexucnelii ras.

(2 o6anna). IlociemoBaTEIbHOCTh 4YEpPEJOBAaHUS  aMUHOKHCIOTHBIX 3BCHBECB B
MTOJIMIICTITUIHOM LIEIIH SIBJISISTCS CTPYKTYpOH Oelka:

A. TlepBuuHOiA. B. Tperuunoii.

b. BropuuHoii. I'. YerBepTruyHOM.

(2 6anna). HambGonee CUIbHBIM OCHOBAaHHUEM SBISETCS BEUIECTBO, (hopmyrna KOTOPOTO:
A.NHa. B. CHs—NH,.

b. CH;—NHo,. I'. GGH—NH..
(2 6anna). llpu3Hak KCaHTONPOTEHMHOBOW pEaKIMU paclo3HaBaHUS OEIKOB:
A 3amax SKKEHBIX MEPHEB.

b. XKenTtoe okpamuBaHue.
B ®uoneroBoe okpalimBaHue.

(2 6anna). IlpogykTaMu TOPEHUST aMHHOB SBJISIOTCS BeIIeCTBa, GOPMYIIBI KOTOPBIX:
A.C Oy, H;0, NO. B. C0O,, H;, No.

B. C0,, H,0, NO,. I'. CO,, H,0, No.
10 (2 6anna). JInda aMUHOKHUCIIOT XapaKTePHbI CBOKMCTBA:
A. Kucnor.

b. OcHoBanuii.
B. AMdoTepHBIX COeTMHECHUN.

YACTH b. 3aoanus co c60000HbIM OMEEMoM

(5 6annos). CoctaBbTe CTPYKTYpHBIC (POPMYJIBI ABYX H30MEPOB M JIBYX I'OMOJIOTOB IS
BeniecTBa, popmyna koroporo NHy—CH,—CH,—CH,—COOH. ]laiite Ha3BaHUs BCeX BEIIECTB.

(6 6annos). C KakMMH U3 TICPCUYUCICHHBIX BEMIECTB. THAPOKCHI Kalaus, KHCIIOPO/I,
XJIOPOBOJIOPOJT — BCTYMHAaeT B peakuuio dTujaaMuH ? OTBET HOATBEPIAWTE, HAIMCAB BO3MOXKHBIC
YpaBHEHUS PEAKLUN.

(8 6annos). CocraBpTe CXeMy TOJIYyYCHHs] aMUHOYKCYCHOM KHCIIOTBI H3 JTaHona. Hax
CTpETKaMH MEePEX0JI0B YKAKUTE YCIOBUS OCYIIECTBICHUS PEAKIUN U (OPMYIIBI, HEOOXOAUMBIX
JUISL 3TOTO BEILIECTB.

(S 6annos). B opraHMYeCKOM BEIIECTBE MAaCCOBBIC JIOJNM YIJIEpOJaa, BOAOpPOJa M a30Ta
COOTBETCTBEHHO paBHBI 53,33, 15,56, 31,11%. BriBenuTe MOJIEKYIApHYIO (hOPMYJTy BEIICCTBA.
K xaxomy kj1accy coeIMHEHHUM OTHOCUTCS JTaHHOE BEILIECTBO?

(3 6anna). O0BsICHUTE, TOYEMY CTHpAIbHBIE IOPOIIKH ¢ OMOZOOAaBKAMH HE PEKOMEHIYETCS
HCII0JIb30BaTh
npu Temneparype Boabl Boinie 40 °C.



