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MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamMma 1mo XMMHUHM Ha ypOBHE CpellHEro oomiero oopazoBaHus pazpaboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yiabTaTaM OCBOeHMs (enepalbHOM  00pazoBaTENbHON
nporpamMmbl cpeanero obmero oopazoanusa(P@OIl COO), mpencraBneHHbix B DenepaibHoM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojaBaHus
yuebHoro mpeamera «XuMmus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHUs Ha YpOBHE YIIyONEHHOrO H3y4eHHUS 3aHMMAeT Ba)XXKHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanusi ywamuxcsi 10-11 kmaccoB. HM3yuenue mnpeamera,
peaym3dyeMoe B YCIOBUAX AU(PPEPEHIUPOBAHHOTO, MTPOGUIBLHOTO OOY4YCHHS, MPU3BAHO
obecrieunTh 001I€00Pa30BATENFHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOMUMYIO Ul aJaNnTaldd MX K OBICTPO MEHSIOUIUMCS YCIOBUSIM JKM3HH B COLIMyME, a
TakKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHuzanusx mpodeccnoHanbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OHOM M3 MPUOPUTETHBIX AUCIUILINH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHMHUS» TOIY4aeT MOIPOOHYIO
UHTEPIpETalM0O B COOTBETCTBUM C oOcHOBomojararommmu mnonoxenusmu ®PIroC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, COZiep KaHusl, Pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUM K YPOBHIO
MOJITOTOBKHA BBITYCKHUKOB. (CBHUIETENHCTBOM TOMY SIBISIIOTCS CIIEAYIONIME BHIMOIHIEMBIC
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

¢ uHPOPMAIMOHHO-METOIMYECKAs, pealIn3anus KOTOPOH OOECIeYnBaeT IOIydeHHE

NPEJCTaBICHUS O IIETSAX, COJACpPKAHWHU, OOIIeH cTpareruu OOydeHUs, BOCHUTAHUSI U
pa3BUTHsI O0YYAIOLIUXCs CPEICTBAMHU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npodus;

® OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpas  HpedycMaTpuBaeT  OIpeJesICHUE:

OPUHIUIOB  CTPYKTYPHUPOBaHMS M  MOCJIEIOBATENbHOCTH M3Y4YEHHUS Yy4eOHOro
Marepuaia, KOJUYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTePHCTHK; IOAXOJO0B K
(GOPMHUPOBAHUIO COJEPKATEITHHON OCHOBBI KOHTPOJSI M OIIGHKH O00pa30BaTeNbHBIX
JOCTIDKEHUI 00ydJaromuxcss B paMKax HTOrOBOHM arrectauuud B (opMe eIuHOro

TOCyAapCTBECHHOI'O 5K3aMCHaA 110 XUMHUH.
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[Tporpamma asst yrimyOnEHHOTO U3YUEHUS] XUMHH:

e yCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJEpKaHKe, 003aTeIbHOE ISl U3YUCHUS
B paMKax OTAENbHBIX mOpodumiel, mpeaycMaTpUBaeT  paclpelcsieHne U
CTPYKTYpUPOBAaHHE €ro MO KjaccaM, OCHOBHBIM COJEpKaTeIbHBIM JIMHUSAM/pa3ziesiaM
Kypca;

e 1aéT MpUMEPHOE pacrpesesieHne y4eOHOTO BpeMeHHU, pEKOMEHIYEMOro ISl U3YYEeHUS
OTJICJIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEAOBATENbHOCTh H3Y4YeHHs] Y4eOHOTro MaTepuana c
Y4€TOM JIOTUKH [TIOCTPOEHUSI KypCa, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBA3EH;

e 1aéT METOAMYECKYI0 HHTEpPIpETAaluI0 LeJied W 3aJad HW3y4deHus IpeaMera Ha
yriayOnEéHHOM YpOBHE C YYETOM COBPEMEHHBIX IPHUOPUTETOB B CHUCTEME CPETHETO
o0miero oOpa3oBaHus, COJACPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX PEe3yJIbTaTOB
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbI CpPeIHEro oOIIero oopazoBaHUs
(IMYHOCTHBIX, METAMPEIMETHBIX, PEIMETHBIX), a TAK)KE C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-IT03HABATENbHbIX JIEHCTBUN OOYyYaloOLIErocss IO OCBOCHHMIO COJIEp’KaHUs
npeaMera.

[lo BceM Ha3BaHHBIM MO3HULMSAM B [pOorpaMMe [0 XUMHUM IPEeayCMOTpeHa
MPEEeMCTBEHHOCTh C OOy4YeHHEeM XHMUU Ha YpPOBHE OCHOBHOTO 00mero ooOpazoBaHus. 3a
npeiesiaMd  YCTAaHOBJICHHOM MpOrpaMMOMl MO XMMHH  00s3aTelIbHOM  (MHBApUAHTHOM)
COCTABJISIIONIEH COJIEPKaHMs YIeOHOTO MpeaMeTa «XUMHSI» 0CTa€TCsi BO3MOXKHOCThH BBIOOpA €0
BapHaTUBHON COCTABJIAIOIIEH, KOTOpasl TOJIKHA ONPEAEIATHCA B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOT0 poduiisi 00ydeHHUs.

B cootBerctBuu ¢ koHnentyanbHbIMU mojoxkeHusMu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOT0 U yriIyOJIEHHOTO YPOBHEH B cucTeMe nudpepeHnpoBaHHOT0 00yueHus Ha
YPOBHE CpefHero o01iero o0pa3oBaHUs XUMHs HA YPOBHE YIIyOJIEHHOIO M3y4eHMs HalpaBieH
Ha pean3alii0 IPEEMCTBEHHOCTH C TNOCIEAYIOIIUM JTaloM IOJYyYEHUS XHMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CHEUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCIIUIUIMH B By3aX U OpraHU3alusaX CpeaHero npodeccuoHanbHoro oopaszosanus. B 31oii cszu
U3Y4YEHHUE TIpeAMeTa «XUMHUSA» OPHUEHTHPOBAHO IPEUMYLIECTBEHHO Ha paclIUpeHUE U
yIIIyOlieHHEe TEOPETHMUYECKOW M TMPaKTHUYECKOW MMOJTOTOBKM OOYyYaromuxcs, BbIOpaBIIUX
onpenenEHHbIi Tpodriib 00ydeHHsI, B TOM YHUCIIE€ C TMEPCTIEKTUBON MOCIEAYIOMIETO MOTYIEHUS
XUMHYECKOTO 00pa30BaHUs B OPTaHU3AIUAX MTPOPECCHOHATIBHOTO 00pa3oBanus. Hapsay ¢ atum,

B cere TpeboBanuii ®I'OC COO k miaaHupyeMbIM pe3yibTaTaM OCBOEHUsS (enepaabHOR
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00pa3oBaTeNbHONW MPOrpaMMBbl CpeHero oOmiero oOpa3oBaHusl M3ydeHHE MpeaMeTa «XUMHD)
OPUEHTHPOBAHO TaKX€e Ha PEeIICHUE 3a/1a4 BOCIMTAHUS U COLIMATIBHOIO pa3BUTUS 00yJaromuxcs,
Ha (OpMUPOBAaHUE Y HUX OOLEHMHTEIIEKTyalbHbIX YMEHUI, YMEHUH pallMOHAIN3aLUU Y4eOHOTrO
Tpyna u  00OOMIEHHBIX CHOCOOOB  JIEATENHHOCTH, HMMEIOIIMX  MEKIUCIUIUTMHAPHBIH,
HAaJIIPEIMETHBIN XapaKTep.

CocraBnstomiuMu  npeaMera «XUMUs» Ha YpPOBHE YINIYOJEHHOTO HM3Yy4YEHMs SBIISIOTCS
yriiyonéHHble Kypebl — «Opranudeckas XuMusi» u «OOmas 1 HeopraHudeckas xumus». Ilpu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOI OpraHM3aluy COJEpKaHUS ITUX KYpCOB B
nporpaMMe Mo XUMHH 3a 0cHOBY HpuHATH nojoxenus GPI'OC COO o paznuuusx 0a30BOro u
yri1yOJa€HHOTO YPOBHEHM M3ydeHUs MpeaAMeTa.

OcHoBy cozaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u HeopraHuyeckas
XUMHUS» COCTABJIET COBOKYIHOCTb MPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO HM3yuY€HUS IpeAMETa. DTa CHUCTEMa 3HAHUU IOJIy4yaeT ONPEEeNIEHHOE TEOPETHUECKOe
JIONIOJIHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
¢axTonornueckoro marepuana. Tak, Ha yriayOJE€HHOM YpOBHE M3Yy4eHUs MpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAYUTEIHHOTO YBEIMUYEHUS O00bEMa 3HAHMH O XHUMHYECKHX OJIIEMEHTaX U
CBOWCTBaX MX COCJMHECHUI HAa OCHOBE PACHIMPEHHS U YTrIIyOJIEeHUs MPEACTAaBICHUNH O CTPOCHUU
BELIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NPOTEKAHUS PEaKLU, PACCMaTPUBAEMBbIX C
TOYKH 3pEHUS XMMHUYECKON KMHETUKU U TEPMOJMHAMUKHU. M3yueHnue nepruoauueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHUYECKMX  3JEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSAX O CTPOCHUH aToMa. XUMHUYECKask CBsSI3b OOBACHSAETCS C
TOYKU 3pEHHs] PHEPreTHYECKUX HM3MEHEHUH mpu e€ o0pa3oBaHMM M Pa3pyLICHUH, a TaKXkKe C
TOYKH 3peHHs MeXaHU3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUud JOMOJIHSETCS
(dbopMUpOBaHKEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCAaX U AIEKTPOJIN3E PacIlIaBOB
W pAaCTBOPOB BEIIECTB. B Kypce OpraHM4YecKo XWUMHHM TpPU PACCMOTPEHUH PEAKIMOHHOU
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00e BHUMaHUE BOIpocaM 00 AJIEKTPOHHBIX 3¢ dekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaXxX peaKLuil.

Ocoboe 3HayeHne UMeeT TO, YTO Ha COJepXKaHHWE KYPCOB XMUMMHU YIIyOJIEHHOTO YPOBHS
U3YYEHHUs U1 KJIAccOB ompeaenéHHoro npoduis (riaaBHbIM o0pa3oM Ha HX CTPYKTYpY U
XapakTep JONOJHEHUH K o01el crucTeMe IpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIHMSHUE CMEXHbBIE
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUHM TMpeAMeTa s KJIacCOB XHUMHUKO-(PH3UYECKOTro
npodwis 60JblIOe 3HaYeHHE OYAYT MMETh JIEMEHTHl y4eOHOro mMarepuaia 1o oOIed XUMHUH.

[Ipu u3yyeHum mnpenMera B JaHHOM cCiy4yae aklEHT OyJeT craeinaH Ha OOIIHOCTh METOJI0B
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MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHH B XMMHH U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsI TEOpuUs
(MonexynsipHasi Teopus B (U3MKE), 3aKOHBl COXPAHEHHS MAacChl W DJHEPrHH, 3aKOHBI
TEPMOJIUHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.
B 10 ke Bpems B copepikaHUM IpeaMeTa sl KIIACCOB XMMHKO-OHOIOTUYECKOTO TPOhIIs
OombIIMIA yACTBHBIA Bec OyIeT UMETh OPraHUYEeCKas XUMHS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXXHOCTbH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3alluy KJIETKU Kak
OMOJIOTUYECKONH CHCTEMBI, B COCTaB KOTOPOW BXOZST, K MPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTbI, KaK JIMIH/bL, O€IKU, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI M Jpyrue. Ilpu 3tom
3HaHMUSI O COCTABE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy’KaT OCHOBOH JJIsl U3y4EHHs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUS], TUIIECBAPEHUS.
B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOEHHUS OOIIEHAyYHBIX
METOJIOB IIO3HAHMS U OIbITa MPAKTUYECKOTr0 NPUMEHEHUSI Hay4YHbIX 3HAaHUI U3ydeHue mpeaMera
«XuMus» Ha yrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4YEOHBIMHU
npeaIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX o0nacteill «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.
[Tpu m3yueHnn ydeOHOTO mpenmera «XHUMHUS» Ha YriyOJIEHHOM ypOBHE TaKXkKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpeaHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amaueit
MEPBOCTENEHHONW 3HAYMMOCTH SIBIsieTCd (OPMUPOBAHHE OCHOB HAyKM XHMHH KakK O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, INPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA W OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHne 3Toil 3amaun Ha yriayOJIE€HHOM ypOBHE HU3Y4YEHHS
IIpeAMeTa MPEAIoIAracT pean3aluio TaKuX LHeeH, Kak:
e (QopmupoBaHuE MPEJICTaBICHUNA: O MAaTEPUATILHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y NI0O3HABAEMOCTH SIBJIEHUI NIPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAayK U
e€ Benyleill posin B 0O0ecreyeHuN YCTOWYMBOIO Pa3BUTHS UYEIOBEUECTBA: B PELICHUU
npo0eM HSKOJIOTUYECKOM, SHepreTM4eckoil M MUILEeBOW Oe30MacHOCTH, B Pa3BUTUHU
MEJMIMHBI, CO3/JaHUM HOBBIX MAaTEpUajoB, HOBBIX MCTOYHHUKOB DSHEPIUH, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEKalUIMX B OCHOBE XHMHUYECKOM COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpUN XHUMHUHU, COBPEMEHHBIX IMPEACTaBICHUN O CTPOEHUMHU BEIIECTBa Ha pPa3HbIX

YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, Ha/IMOJIEKYJIIPHOM, 0
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TEPMOJMHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XHUMUYECKHUX
peaxiuii, 0 XUMUYECKOM PaBHOBECHH, PACTBOpPAaX M AUCIEPCHBIX CUCTEMax, 00 00X
Hay4YHBIX IPUHIMIIAX XUMAYECKOTO IIPOU3BOCTBA;

dbopMupoBaHue y OOydyaroOlUMXCS OCO3HAHHOTO IMOHUMAaHHS BOCTPEOOBAaHHOCTHU
CUCTEMHBIX XMUMHYECKHX 3HAHUHM Ui OOBACHEHHUS KIIOYEBBIX HIeH U mpobdiieM
COBPEMEHHON XHMHH, I OOBSCHEHUS M MPOTHO3UPOBAHMS SIBIICHUN, HMEIOIINX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEHICHHS MpOoOJieM, CBS3aHHBIX C
XUMHUEH, TPOTHO3MPOBAHUS, AaHaIW3a W OLUEHKHM C IMO3ULHUA SKOJIOTMYECKOU
0e30MacHOCTH MOCIEACTBUI OBITOBOM M MPOU3BOJCTBEHHON AESATEILHOCTH YEIIOBEKA,
CBS3aHHOH C XHMMHYECKHM TPOM3BOJCTBOM, HCIIOJIE30BAHHEM | MepepadboTKO
BEILIECTB;

yriyOJieHHe TPEACTABICHUI O HAyYHbIX METOAaX ITO3HAHUS, HEOOXOAUMBIX IS
NpUOOpPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHHS] XUMUYECKUX
ABJICHUM, MMEIOIIUX MECTO B NPHUPOAE, B MPAKTHUYECKOU JAESATEIBHOCTU H

HOBCEIHEBHON KU3HU.

B nmnane peanuzanuu EpBOOYEPEIHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMX (PYHKIMM

LIEJIOCTHOW CUCTEMBI CPEJHEro o0Iuiero oOpa3oBaHUsS MpPU U3YyYEHUU Npeamera «XUMHsS» Ha

er'Iy'6J'IéHHOM YPOBHE 0C06y10 AKTYaJIbHOCTb an06peTa}0T TaKM€ LCJIN U 3aJa4H, KaK:

BOCIIMUTAaHUE YOEKIEHHOCTH B I103HABAEMOCTU SIBJICHUM NPUPOJbI, YBAKEHUS K
MPOIIECCY TBOPUYECTBA B OO0JIACTH TEOPETHUECKUX W MPHUKIAIHBIX HCCIECIOBAHHA B
XUMHHU, (POPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHUA HAYKH,

pa3BUTHE MOTHUBAIlMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOEHHUS 00I[€UYEI0OBEUYECKUX [IEHHOCTEM;

pPasBUTUC IIO3HABATCIIbHBIX HHTEPECCOB, HHTCJUICKTYAJIbHBIX n TBOPYECCKUX
crocoOHoCTeN oOydaromuxcs, GOpMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIIEHUS K
caMOOOpa30BaHUIO M HENPEpPhIBHOMY O00pa30BaHMI0 KaK YCIOBUIO YCIIEHIHOMN
npodeCCHOHATBLHON M OOLIECTBEHHON EsTEeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

dbopMUpOBaHHE YMEHHMI W HABBIKOB Pa3yMHOTO TPHUPOAOIOIB30BAHUS, PA3BUTHUE
OKOJIOTUYECKOW  KYJIBTYPhI,  NPHOOpPETEHHE  ONbITa  OOIIECTBEHHO-TIOJIE3HON

3KOJOTHYECKOH JIeATEITHHOCTH.
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OO01mee YUCIIO YacoB, MPEIYCMOTPEHHBIX /I HM3y4eHUS XUMHUH Ha YriyOJIeHHOM YpOBHE
cpenHero obmiero odpazoBanusi, cocraisieTr 204 ygacoB: B 10 kmacce — 102 gaca (3 daca B

Henenmo), B 11 kimacce — 102 gaca (3 yaca B HEZemo).
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COJEP)KAHUE OBYYEHUA

10 KUIACC
OPIAHHUYECKAS XUMMUSA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[IpenmMer ¥ 3HaUeHHE OPraHUYECKONM XHWMHH, NPEICTaBICHHE O MHOroo0pasuu
OPraHUYEeCKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHE aToMa YIJepoaa: OCHOBHOE M BO3OYXKIEHHOE COCTOSHUS.
BanentHble BO3MOKHOCTH aTOMa yriepoaa. XuMUYecKas CBsI3b B OPraHMYECKUX COCTUHEHHSIX.
Tunel ruOpuaU3aluu aTOMHBIX opOHTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUs KOBaJCHTHOMN
cBsi3U (OOMEHHBINA M JIOHOPHO-AKIIETITOPHBIN). THITBI MepeKpbIBaHUS aTOMHBIX OpOuTasneil, 6- u
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiiHas cBs3b. CrnocoObl paspbiBa CBsi3ed B MoOJIEKYJax
oprannueckux BemiecTs. [loHsTre o cBOOOJHOM paauKaie, HyKIeo(uiie u 3eKTpoduie.

Teopust crpoeHus opraHuueckux coeauHenuid A.M. bytnepoBa u coBpeMeHHBIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HUE TEOPUU CTPOEHUSI OPraHMUECKUX COEIMHEHUH.
MonekynsipHple W CTPYKTypHBbIE (Gopmynbl. CTpyKTypHBIE (HOPMYIBI Pa3IHUYHBIX BHIOB:
pa3BEpHyTasi, CoOKpaméHHas, ckeneTHas. M3omepusa. Buabl u3oMepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAs. JJNEKTPOHHBIE J(P(GEKTHl B MOJIEKYJIaX OpPraHMYECKUX COEAMHEHUN
(MHIyKTUBHBIA U M€30MEPHBIN 3 PeKThI).

[IpencraBnenue o kiaccuuKauu opraHUIecKux BemecTs. [loHsaTHe 0 GYHKIIMOHATBEHOMN
rpynne. I'omonorus. I'omonornueckue psaael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenunenuit (IUPAC) u TpuBHanbHble HA3BaHUS OT/IEIBHBIX MPEACTABUTEICH.

OcoOenHocT M KiIaccUpUKalusg  OpraHmdyeckux  peakiuil.  OkuciaurenbHo-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUYECKON XUMHUU.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIIEHHE C
o0Opa3liaMu OpraHMYECKUX BEIECTB W MaTepualaMud Ha MX OCHOBE, OMBITHI 1O MPEBPAIIECHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHE),
KOHCTPYHPOBAaHUE MOJIEeJIel MOJIEKYJI OpraHMYEeCKHX BEIIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psii ankaHoB, oOmas GopMynia, HOMEHKIATypa U U30MEpHsL.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, sp3-rn6p1/1zm3aunﬂ aTOMHBIX

opOuTaneit yriepoaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.
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XUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIUH 3aMEIICHUs, H30MEPU3ALUH, TEeTUAPUPOBAHMS,
HUKIU3alliy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHwe o MexaHHU3Me peakUuil
paZuKaIbHOTO 3aMEIICHHUS.

Haxoxnenne B npupoae. CiocoObl oydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mmast popmyrna, HOMeHKIaTypa u u3oMepusi. OCOOCHHOCTH CTPOCHHUS U
XUMHUYECKUX CBOMCTB MaJbIX (IIUKJIOMPOIAaH, HHKIO0OyTaH) W OOBIYHBIX (IIMKJIOIICHTAH,
[UKJIOTeKCaH ) [UKI0aNKaHoB. CrocoObl MOy4YeHUS U TPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['oMoT0rHYecKuil psizl aKeHOB, 00mas GopMyia, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOCHHE MOJCKY/ ATKEHOB, SP°-THOPHIM3AIMS ATOMHBIX OpOHTaeil
yriaepoaa, - u m-cBsizu. CTpyKTypHas u reoMmeTpuueckas (Iuc-tpanc-) nzomepus. Gusnueckue
CBOICTBa anKkeHOB. XHMMHYECKHE CBOWMCTBA: pEaKIUH MPUCOCAUHEHUS, 3aMEIICHUs B 0O-
IIOJIOKEHUE TpU JBOWHON CBS3M, NOJIMMeEpU3aluu M okucieHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHbIE peakliiy Ha ABOWHYIO CBS3b. CIIOCOOBI MOIY4YE€HUS U IPUMEHEHHUE aJIKEHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHEIE,
kymyaupoganuvie). (OCOOCHHOCTH  AJIEKTPOHHOTO CTPOCHHMS M XUMHYECKHX CBOWCTB
CONPsDKEHHBIX THeHOB, 1,2- u 1,4-npucoenunenue. [lonmmmepusanusi CONpsHKEHHBIX JIUEHOB.
Crioco0bI mosTydeHus 1 IPUMEHEHNE alTKaJHeHOB.

AnxuHbl. ['oMonoru4eckuil psii anmkuHOB, oOmas GopMmyna, HOMEHKIATypa U U30MEpHsL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AlIKHHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aTKHMHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU
NPUCOCTUHEHNUS, TUMEPHU3AIMH U TPUMEPH3aINH, OKUCIIeHUs. KHUCIIOTHbIE CBOWCTBA aJlKHUHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHbIE peakuuu Ha TPOiHYyr0 cBs3b. CrocoObl
MOJIy4EeHHUsI U IPUMEHEHUE aJTKUHOB.

ApomaTuiecKue yriieBoJI0oposl (apeHsl). ['omomoruueckuit psiji apeHos, obrias hopmyina,
HOMEHKJIaTypa U MU30MepHus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OEH30J1a.
@®uznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOMCTBAa O€H30J1a M €ro roMoJIOrOB: peakKluu
3aMelleHusl B OCH30JIbHOM KOJIbLIE U YIJIEBOJOPOJHOM paJMKalie, PEeaKklUUu MPHUCOEIUHEHHUS,
OKHCIIEeHHE ToMoJoroB OeH3ona. Ilpeacrasienue 06 opueHTHpYIOLIEM NeHCTBUN 3aMecTuTeneit
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHOM, THAPOKCUIHHOM,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOICTB CTHpOJIA.
[Tomumepuzamust  ctuposna.  CrocoObl  MOMy4eHHS W NPUMEHEHHE  apoOMaTUYeCKHX

YTJIEBOJIOPO/IOB.
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[Tpuponusiii ra3. [lonyrueie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIIH
yrojib U OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKUHT
(TepMHUYECKHI, KaTaTUTUUYCCKU), pUGOpPMHUHT, muponn3. [IpoaykTel mepepaboTku HedTH, UX
MPUMEHECHUE B IPOMBINIIICHHOCTH U B OBITY.

['eHeTnyeckas CBsI3b MEXAY pPa3IMUHBIMU KJIACCAMM YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOAHBIX YIJIeBOJOpOI0B. Peaknuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIY, HHUTPOTPYIIy, LHUAHOTPYIIy, amuHOrpymmy. JlelicTtBue Ha
rajoreHNpPOU3BOIHBIE BOJHOIO W CIHMPTOBOrO  pacTtBopa WENoUH. B3aummopeincteue
JUTaJIOTEHAJIKAHOB C MarHueM M LMHKOM. [IoHsATHE O MEeTalloOpraHM4ecKUX COEIUHEHUSX.
Hcnonp30BaHrEe TajlOTeHIPOM3BOJHBIX YIJIEBOAOPOJIOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl H3y4YEHHs] BEIIECTB M MX IpPEBpalllEeHUui: H3y4YeHHE
(¢u3nyecKux  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTb),  KAUECTBEHHBIX  peakUuit
YIJIEBOIOPOAOB Pa3MYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM HMOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHJIeHa C AaMMHAuyHbIM pPAacTBOPOM OKCHJA
cepedpa(l)), kauecTtBeHHOE OOHApYXEHUE YIIepojia U BOJAOpPOJa B OpPraHUYECKHX BEIECTBAX,
NOJydeHUE ASTHJICHA M W3YYEHHE €ro CBOMCTB, O3HAaKOMIIEHHE ¢ KoJulekuusmu «HedpTts» u
«Yromp», ¢ oOpa3namMu IJIacCTMAacC, KAay4yKOB U PE3UHBI, MOJCIUPOBAHHE MOJICKYI
YIIIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckme coelMHeHUs .

[IpenenbHble OnHOATOMHBIE CcHUpPThl. CTpoeHHE MOJEeKysl (Ha MpUMepe MeTaHoja U
sTa”ona). ['omonornyeckut psia, obuias popmyna, H30Mepus, HOMEHKIATypa U KIacCU(pUKAIIUA.
®u3nyeckue CBOWCTBA MpPEAENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMH  CHUPTOB. XHUMHYECKHE CBOMCTBA: pEaKIMM 3aMelleHus, JerujapaTaiui,
OKHCJIEHHUS, B3aUMO/JICIICTBUE C OPIraHUYECKUMHU U HEOPraHUYECKUMHU Kucinotamu. KauecTBeHHast
peakuus Ha OJHOATOMHbIE CIUPTHL. JleificTBHE 3TaHONAa M METaHOoja Ha OpraHU3M YeJlOBeKa.
CnocoObI Moy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[TpocTeie adupsl, HOMeHKIaTypa U u3oMepus. OcobeHHOCTH (PU3HUECKUX M XUMUYECKHX
CBOMCTB.

MHoroaromMHble CHHUPTHl — JTUJICHTIUKONb M TiuuepuH. dusnueckue M XUMHUYECKHE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU

KHCJIIOTaMU, Ka4YC€CTBCHHAA PCAaKI WA Ha MHOTOATOMHBIC CIIMPTHI. HpeIlCTaBJ'IeHI/IC O MCXaHHU3MC
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peakiuii Hyki1eopuIbHOTO 3amenieHus. JleiicTBue Ha opraHusM yenoBeka. CrocoObl moTydeHus
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
Owusnueckue cpoiictBa (henoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakiuu Ha QeHona. TokcuuHOoCTh ¢eHona. CrocoObl MonydeHus W NpUMEHeHHe (eHoa.
®enondpopManbaeruaHas cMoa.

KapOoHuibHblE COETUHEHUS — aIbJErHbl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBPHOW TpyMIbl. ['OMOIOTHYECKHE PSIbl ANBICTHIOB M KETOHOB, oOmas Qopmyina,
U30MEpPUS M HOMEHKJarypa. PU3MYEeCKue CBOMCTBA aJbJErMJ0B M KETOHOB. XUMHUUYECKHE
CBOMCTBAa aQJIbJIETUJOB M KETOHOB: peakuuu mnpucoeauHeHus. OKUCIEHUE albIEeTUJIOB,
KaueCTBEHHBIE peakluu Ha anpieruibl. CrocoObl MOJy4eHUs U MPUMEHEHUE aibAEeTUIOB U
KETOHOB.

OnHOOCHOBHBIE TIpe/eNibHbIe KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJI
KapOOHOBBIX KHCIOT. M3omepus u HomeHknarypa. dusmdeckue CBOWCTBA OJHOOCHOBHBIX
MpelenbHbBIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3UM MEXAY MOJEKYJIaMH KapOOHOBBIX
KHCIIOT. XWMHUYCCKUE CBOWMCTBA: KHCIIOTHBIC CBOWCTBA, PEAKIUS ATCPUDUKAIMH, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbHMHOM KuCHOTHL. [loHsTHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX dpupax. MHOroobpasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeleIbHbIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCJIOT, THAPOKCHUKApOOHOBBIX KHUCIOT. [IpeacraBurenu BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJIEUHOBAs, JUHONEBAs, JAUHONEH08as KUCIOThl. CrocoObl
MOJTyYeHUs U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxublie »¢upsl. ['oMonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
Du3nyecKnue 1 XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U WIEJTOYHOU Cpelie.

Kupsl. Ctpoenue, ¢puznueckue U XUMUYECKHE CBOMCTBA KUPOB: THJIPOJIU3 B KUCJIOW U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKHU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpBUT4 KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
noymcaxapuasl). MoHocaxapuapl: TIIOKO3a, (PYyKTO3a, rajakTtosa, pubo3a, Ie30KcHpruOo3a.
®dusnyeckue CBOMCTBA MU HaxoxzaceHue B npupome. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJdbJACTMJHON TIpYII, CIOUPTOBOE U

MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHue TIIIIOKO3bl, €€ 3HAUY€HHWE B >KU3HEAEATEIbHOCTU
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opranu3ma. Jlucaxapuael: caxapo3a, MajbTO3a M JIaKTO3a. BoccTaHaBIuBawIINE U
HEBOCCTaHABIIMBAIOIIME JUcaxapuibl. ['uaponu3 aucaxapuaoB. HaxoxkaeHue B NpuUpoae U
npuMmeHenue. llonucaxapuapl: Kpaxmal, TJIMKOT€H U 1eUtojo3a. CTpOoeHHE MaKpOMOJIEKYI
KpaxMmasia, TJUKOT€Ha U IeJUTtojI03bl. (Du3nueckre CBONCTBAa Kpaxmaja M IEJUTIOJIO3bI.
XUMHYECKUE CBOWCTBA Kpaxmaja: TMAPOJIM3, KAaYECTBEHHAs PEaKIus C HOJAOM. XHUMHYECKHE
CBOMCTBA IICJUTIONIO3bI: TUAPOJIU3, ModydeHrne 3pupoB 1esmitoio3bl. [ToHaTre 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

DKCIepUMEHTaIbHbIE METO/bl M3YyYEHHUS BELIECTB M WX IMPEBPAIICHUIN: PaCTBOPUMOCTD
pa3IMYHBIX CHOUPTOB B BOJIE, B3aWMOJCHCTBHUE AITAHOJIA C HATPUEM, OKHUCIEHUE 3THIIOBOTO
CIIUpTa B aJbJIETHU]I HAa PACKAIEHHOM MEAHON MPOBOJIOKE, OKHUCJIEHHWE ASTUIJIOBOIO CHUPTa
JUXPOMATOM Kajausl (BO3MOXKHO HCITOJIb30BAaHUE BUICOMATEPHAIIOB), KAYECTBEHHBIC PEAaKIIMU HA
anpaeruabl (¢ ruapokcuaom auammuncepeopa(l) u ruagpokcunom meau(ll)), peakus rmunepruna
¢ rugpokcuiom menu(ll), xummuueckue cBoiicTBa pacTBOpa YKCyCHOM KHUCIOThI, B3aUMO/IEHCTBHE
pacTBopa TiroKo3bl ¢ Tuapokcuaom meau(ll), B3ammomelcTBie Kpaxmana ¢ HOJIOM, PEIICHHE
AKCTIIEPUMEHTAIBHBIX 33J1a4 110 TeMaM «CrupThl U peHombl», «KapOoHOoBBIe KUCTOTHI. CII0KHBIC
pUPBD».

A3oTcoepkaiue OpraHudeckue coeJuHeHusl.

AMHHBI — OpraHM4YecKue IPOM3BOJHBIC amMMuaka. Kiaccudukanus aMUHOB:
anudaTuyecKkue U apoMaTHUECKUe; NMePBUYHbIC, BTOPUUHBbIE U TpeTUuyHble. CTPOCHUE MOJEKYI,
obmas ¢gopMyna, U3oMepusi, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XMMHUYECKOE CBOWMCTBA
annpaTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA, AJIKWUJIMPOBAHME, B3aUMOJICUCTBUE TMEPBUYHBIX
aMHHOB C a30THUCTOM KUCIOTOM. COlM anKHIaMMOHHUS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTHieckoro psana. Ctpoenue aHwinHa. Bzaumuoe
BIIMSIHUE TPYIINl aTOMOB B MoJjekysie aHwinHa. OCOOEHHOCTH XMMHYECKHUX CBOWCTB aHUIIMHA.
KauectBennsie peakiuu Ha aHWIMH. CHocoOBI TONMYYEHHUS U MPUMEHEHHE aTu(daTUUeCKUX
aMuHOB. [lonydyeHue aHuIMHA U3 HUTPOOEH30JIa.

AmuHokucinotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN  O-
aMHUHOKHUCIIOT: TTIHMIWH, alaHuH. Dusnyeckrue CBOMCTBA aMUHOKHCIOT. XHMMHYECKHE CBOMCTBA
AMUHOKHCIIOT KaK aM(pOTEpHBIX OPraHWYECKUX COCIMHCHHUH, DPEaKIus TOJUKOH/ICHCAIINUH,
0o0pa3zoBaHMe TMENTHUIHON CBs3U. bruonorndyeckoe 3Ha4eHHE aMUHOKHCIOT. CHHTE3 M THAPOIH3

OCITUI0B.
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benku kak mpupomHbie monuMepbl. [lepBuyHas, BTOpHYHAS W TPETHUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: THIPOJIN3, JIEHATYypallus, KaueCTBEHHbIE pEakluu Ha
OenKH.

DKclepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M WX IPEBPAIICHUI: pacTBOpEHHUE
OeNKkoB B BOJIE, JCHATYpalus OCIKOB MPH HArpeBaHHM, [IBETHBIC PEAKIIMHM Ha OCIKU, pelieHue
SKCIIEPUMEHTANBHBIX 3a7ad M0 TeMaM «A30TcojepiKalllie OpraHMYecKUe COCIUHEHUS» U
«Pacno3HaBaHue OpraHM4eCcKUX COCTUHEHHI.

BbICOKOMOIEKYJISIPHBbIE COEIMHEHMS.

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMEp, IOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpHU3alUK, CpefHss MoJieKyispHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOTMMEPH3AIIHs U MOJIUKOHICHCAIINS.

[TomumepHbIE MaTepHabl. [TmacTmaccer (monmaTHIIEH, TIOJTUTTPOTIHJICH,
TOJMBUHUIXJIOPHU]I, MOJTUCTUPOT, MOJMMETHUIIMETAaKPHIIAT, MOJMKapOOHATEHI,
nonudTHIeHTepedTanar). YTunuzanuus u nepepaboTKa I1acTUKA.

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

Bonokna: HaTypaipHBIE (XJIOTIOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalPOH U JIaBCaH).

[Tonmumepsl  crneuuanbHOro  Ha3HaueHUs (TeyoH, KeBlap, dSIEKTPOIPOBOASIINE
MOJIMMEPHI, OMopa3znaraeMble TOJTMMEPHI).

DKcrepuMEeHTATbHBIE METO/Ibl M3YYEHHUSI BEUIECTB M WX MPEBPALICHUN: 03HAKOMIICHHUE C
oOpa3lilaMu TPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacC, Kay4dyyKOB, pEIICHUE
HKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHueE MIACTMACC U BOJIOKOHY.

Pacuérnrie 3amaun.

Haxoxnenrne MonekyisspHOi (GopMyIIbl OPraHMYECKOTO COSTUMHEHHS 10 MAaCCOBBIM JIOJISIM
DIIEMEHTOB, BXOISIIMX B €r0 COCTaB, HaXOXKJICHHWE MOJIEKYISIPHOH (HOpMYJIBl OpraHUYECKOTO
coeHeHus: 1Mo Macce (00BEMY) MPOJYKTOB CropaHMs, MO KOJUYECTBY BellecTBa (Macce,
00BEMY) MPOJYKTOB PEAKLIMU M/UITM UCXOTHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOH (OpMYyIIbI
OpPraHWYeCKOTO BEIIECTBA HAa OCHOBE €r0 XHMHUYECKHUX CBOMCTB WJIHM CIIOCOOOB TOJIYYCHUS,
OTIpeNIeJIeHUE JTOJTU BBIXO/Ia IPOAYKTA PEAKIIMH OT TEOPETUIECKHA BO3MOKHOTO.

Me)KHpCIlMCTHBIC CBA3H.
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Peanu3zanus MeXIpeIMETHBIX CBS3€ NPU M3Y4YE€HHMU opraHmdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJB30BaHUE KaK OOIIMX EeCTEeCTBEHHO-HAyYHBIX IMOHATHH, TaKk U
MOHSTU, TIPUHATHIX B OTJENbHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TOHATHS: SIBICHHWE, HAyYHBIA (aKT, THIOTE3a, TEOpHs,
3aKOH, aHaIM3, CHHTE3, Kiaccu(uKaius, HAOMIOIACHHWE, M3MEPEHHE, SKCIEPUMEHT, MOJIEINb,
MOJIeJIUPOBaHUE.

Ousuka: MarepHsi, aTroM, 5SJEKTPOH, MPOTOH, HEHUTPOH, MOJIEKYyJa, HHEPreTHUYECKUU
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHUE BEIIecTBa, (PHU3NUYECKUE BEIIMYUHBI,
€IMHHUIIBI I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIM M TETEPOTPO(PHBIA THUIT NUTAHUSA, OpoXeHue, (OTOCHHTE3, JbIXaHHE, OCIKH,
YIJICBOJIBI, XKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpadus: mone3Hpie HCKOMaeMbIe, TOTUIHBO.

TexHonOrHs: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlIOHATBHOTO MUTAHUS, MOIOILIUE CPEICTRA,

MaTepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anemenT. M3oronsl. CTpoeHHEe 3JE€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMYECKHE YPOBHM U TOJYPOBHH. ATOMHBIE
opburanu. Krnaccudukarms XUMUYECKUX dIEMEeHTOB (S-, p-, d-, f-anementsl). Pacnpenenenue
AJIEKTPOHOB 110 ATOMHBIM OpOMTAISIM. OJIEKTPOHHBbIE KOH(QUIypalud aTOMOB 3JIEMEHTOB
NEpPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUH, JIIEKTPOHHbIE
KOH(UTypalui HOHOB. DJIEKTPOOTPULIATEIHHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMmudeckux saeMeHToB [I.M.
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHYECKHX
DIIEMEHTOB C COBPEMEHHOW TEOpPHEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB
XUMHYECKHX DJIEMEHTOB M O0Opa3yeMbIX HUMH IPOCTHIX M CIOKHBIX BEIIECTB MO TpyMIaM M
nepuoiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XuMuyeckas cBsI3b. BUabl XMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAIIMYECKas.

MexaHu3MbI O6p330BaHI/I$I KOBAJICHTHOU CBSI3U: OOMEHHBIM M HOHOpHO-aKHeHTOpHLIﬁ. 3Hepr1/151
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U IuHA CBs3U. [1oNnspHOCTh, HANPaBICHHOCTh U HACHIIIIAEMOCTh KOBAaJICHTHOU CBsi3U. KpaTHbie
cBs3u. Bogoponas cBsizb. MexKMOIeKyIsIpHbIe B3aUMOACHCTBHSL.

BaneHTHOCT, M BaJieHTHBIE BO3MOKHOCTH aTOMOB. CBfA3b 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX TEOMETPHYECKHM CTpPOCHHEM (Ha TMpUMEpe COSAMHEHHI DSJIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBienne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemecTBa MOJEKYISIPHOTO W HEMOJEKYISPHOTO CTPOSHUs. THIBI KPHUCTaNTMYSCKUX
pemETOK (CTPYKTYp) M CBOMCTBA BEIECTB.

[TonsiTre o nucnepcHbIx cucreMax. Mctunnabie pactBopsl. [IpeacTraBnenue 0 KOMITOHAHBIX
pactBopax. CrocoObl BBIpaXEHHUS KOHIICHTPAIMU PACTBOPOB: MaccoBas JOJI BEIIESCTBA B
pacTBOope, MOJIIpHAsh ~ KOHIICHTpamus. HachllieHHbIE ©  HEHACHIIICHHBIE  PACTBOPBI,
pacTBopuMOCTh. Kpucramioruaparsl.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BEHIeCTB. |pHBHAIbHBIE Ha3BaHUS
OTJICTBHBIX MPEJICTABUTEICH HEOPTaHNICCKUX BEIICCTB.

Knaccugukarus XuMHUeCKUX peakiyii B HEOPTaHUIECKON U OPraHuIeCcKOi XUMHUH. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXpaHEHHsI M MPEBpAIICHUS SHEPTUU NPU XUMHUYECKUX
peakusix. Ternoblie 3QPEeKThl XUMUUECKUX peakiuuid. TepMOXUMUYecKue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIINH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. [[oMOTreHHBIC
U TeTepOTreHHbIE peakiuu. Katanu3 u kaTaan3aTopsl.

OOpatumbie © HeoOpaTHMblE peaklud. XUMHUYeckoe paBHOBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHs. DakTOphl, BIUSIONINE Ha TMOJOKEHHE XMMHYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JaBJICHHE W KOHIICHTPAIIMH BEIISCTB, YYacTBYIOMMX B peakmuu. [Ipunium Jle
[Tarense.

OnexrponuTrueckas gucconuanus. CuiapHBIE W clladble  IeKTposinThl. CTeneHb
mucconuanuu. Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEUTpaiabHAas, MIeNOYHas. BomopoaHsiit
nokazarensb (PH) pactBopa. ['unponus coneit. Peakiiun nonHoro oomena.

OKHCITUTENIEHO-BOCCTAaHOBHUTEIbHBIC peaknuu. CTerneHb OKUCIeHHus. OKUCIHTETh |
BOCCTAHOBUTENb. [IpOIECCHl OKWCIECHUS WM BOCCTAHOBJICHHS. BaKHEHIIMEe OKHUCIUTEIH U
BOCCTaHOBUTENH. METOI 2NIEKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCTepUMEHTAIbHBIE METOJIbI M3YYeHHUs BEIIeCTB M WX NPEBPAIICHHUN: pa3lioKEeHUE

MNEpoKCHaa BOJOpPOAa B MPUCYTCTBHU KaTalinu3aTopa, MOACIU KPHCTATINIMYCCKUX peI]_IéTOK,
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NPOBEIEHUE pEAaKUUH MOHHOTO OOMEHa, OIpelesieHHe CpeAbl pacTBOPOB C IOMOUIBIO
WHAMKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakluu U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi xumusi.

ITonoxenue HemeramwioB B Ilepmoanueckoil cucreMe XuMUYeCcKHX 3ieMeHTtoB [I.M.
MenneneeBa M OCOOCHHOCTH CTPOCHHMsSI HMX aToMOB. DU3NYECKHE CBOICTBA HEMETAaJUIOB.
AmoTponusi HeMETauIoB (Ha IpUMEpPe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bopopona. Ilonydyenue, ¢pusnueckue ¥ XMMHUYECKHE CBOMCTBA: PEaKLUU C METAJUIAMU U
HEMEeTaJlJIaMH, BOCCTAaHOBUTENIbHBIE CBOKCTBA. [ napupl. TOMIUBHBIC 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl MOIydeHHs, PU3MUECKUEe U XUMHUYECKUE
cBoiictBa. ['ajoreHoBozoponbl. BaxHeilmue KuciopoicoaepKalue COeIUHEHHUS TaJOreHOB.
JlaGopaTopHbIe U MPOMBIIICHHBIE CIIOCOOBI MOIYYEHHUs TaloreHoB. [I[puMeHeHne rajloreHoB u
UX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBINUICHHBIE CIOCOOBI MOJTYYEHHS KUCIOPOJA.
Ousnyeckue U XUMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga M o030HA. OKCHABI U
TIEPOKCHIBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (DU3MUCCKHE W XHUMHYCCKHE
cpoiictBa. CepoBogopon, cynbpunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KUCTOTHI U uX coju. OCOOEHHOCTH CBOMCTB cepHOUl KucioThl. [IpumeHeHue cepbl U e€
COCTUHEHUH.

A3zor. Haxoxpaenwe B TpHUPOJE, CHOCOOBI MOTydeHHUs, (PU3NYECKHE W XUMHYECKUE
cBoiictBa. AMMHak, HUTpUAbL. OKCUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KHUCHOTHL. [IprMeHeHHe a30Ta M ero cCoeAMHEHUH. A30THBIE
ya00peHusl.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (U3UYECKHEe U XUMHYECKHUE
cBoiictBa. Dochunaer u Qochun. Oxcuasl dochopa, dochopHas kuciora U e€ COJu.
[Tpumenenue pochopa u ero coenunenunit. PochopHsie y100peHHs.

VYrnepon, HaxoxIeHHe B Tpupone. AiorpornHble Moaudukanuu. dusnueckue u
XUMHYECKHE CBOWCTBA MPOCTHIX BeIIeCTB, o0OpasoBaHHBIX yriepogoMm. Oxcuna yriaepoma(ll),
okcua yriaepona(lV), yrompHas kucinota u €€ coiu. AKTUBMPOBAHHBIM Yroib, aacopOLus.
Oymiepensl, rpaden, yriaepogHsle HaHOTpYOku. IIpuMeHeHHWE TPOCTHIX  BEIIECTB,

06pa3OBaHHBIX Yrjepoaom, U €ro COCIUHEHMH.
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Kpemuuii. Haxoxxnenue B mpupope, crocoObl MOJTy4eHus, (Gu3ndeckue U XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpemMHHeBast KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHUsI U ero
coenuHeHui. CTEKII0, €ro MojJy4yeHue, BUIbl CTEKIIA.

[Tonoxenue meramioB B [leproguueckoii cucTeMe XUMUYECKUX 31eMeHTOB. OcOOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTaJutoB. O0mue Gu3nueckue CBOMCTBAa METAILIOB.
[Ipumenenue MeTayioB B ObITY U TexHHUKe. CIIJIaBbl METAIJIOB.

DIEKTPOXUMUYCCKUNA PpsAJl  HampsDkeHUH MerauioB.  OOmme CcrnocoObl  MOJYYECHHS
METAJIJIOB: TUAPOMETAIUTYPIUsl, TUPOMETAILIYPrus, ieKTpomeTamutyprus. Ilonarue o koppo3uu
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

O6mas xapakrepuctuka meramioB |A-rpynnbl [lepuoguueckoil cUCTEMbl XMMHUYECKHX
sneMeHToB. HaTpuii u xanuii: moiydenue, puandyeckiue U XUMHUECKUE CBOWCTBA, MPUMEHEHUE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

O6mas xapaxkrtepuctuka MetaioB |IA-rpynnsl [leproguueckoil cucteMbl XUMHUYECKHX
9JeMEeHTOB. Maruuii ¥ KaiblMii: ToidydyeHue, (QU3NUECKHUe U XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U X coequHeHMH. JKECTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHEHHUSI.

AJNIOMHHHUI: TIOJy4YeHUE, (U3UUYECKHE M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHU. AM@OTepHBIE CBOWCTBA OKCHUIA W THUAPOKCHIA ATIOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OO6mass xapakTepucTuka MeTauioB mnoOounbsix mnoarpymnm (b-rpymm) Ilepuomuueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

duznyeckue U XMMHUYECKHE CBOMCTBA XpoMma U ero coeuHeHu. OKCHUIbl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl ¥ AUXPOMAThI, UX OKHCIUTEILHBIC CBOMCTBA.
ITosryueHne u npuMEHEHUE XpoMa.

®usznyeckue MW XHMMHYECKHE CBOMCTBA MapraHila M €ro COeJWHEHHH. Baxuenmme
coenuHenus mapranua(ll), mapranna(lV), mapranua(VI) nu mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIIUTENIbHbIE CBOWCTBA.

duznyeckue U1 XUMUYECKUE CBOMCTBA JKele3a U €ro coequHeHni. OKCUbI, THAPOKCUIBI U
comnu xene3a(ll) u sxeneza(lll). [Tonyuenue u npumMeHeHHe kKee3a U ero CIUIaBOB.

du3nyecKue U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHui. [lonyyenne n npumeHenrne
MeIU U €€ COCTMHEHUM.

[{unk: monmy4yenue, Gpu3NdecKre U XUMUYECKUE CBOMCTBA. AM(OTEpHBIE CBONCTBA OKCHIA

U TUAPOKCHU A HUHKA, THAPOKCOKOMIIJIICKCHI IIMHKA. HpI/IMCHCHI/IC IIMHKA U €T0 COCAUHEHUH.
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OKcliepUMEHTAbHBIE METOJAbl HM3y4YeHHs BEIIECTB W HUX IMpEBpallleHUil: H3ydeHue
0o0pa3loB HEMETAIOB, TOpeHue cepsl, (ocdopa, xkeneza, MarHus B KHUCIOpPOJE, M3ydeHUE
KOJIeKIMM  «MeTajulbl M CIUIaBbD», B3aUMOJEHMCTBUE IIEJIOYHBIX M ULIEJIOYHO3EMENIbHbIX
METAJUIOB C BOJOW (BO3MOXKHO MCIIOJIB30BAaHHME BHJICOMATEPUANIOB), B3aUMOJICHCTBHE IIMHKA U
JKeJe3a ¢ pacTBOPaMHM KHCIIOT U IIeJ0Yel, KaYeCTBEHHBIC PEaKIIMK HAa HEOPraHUYECKHE aHUOHBI,
KaTHOH BOJIOPOJia U KaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCHIOB AIFOMUHMS U LIMHKA C
pacTBOpaMH KHUCJIOT U IIEJI0YeH, pelleHne 3KCIEePUMEHTAIBHBIX 331a4 o TeMaM «l ajmoreHsi»,
«Cepa u e€ coenuHEHHs», «A30T U Gochop U UX COeTUHEHHS», «MeTalbl TTIaBHBIX MOATPYII»,
«MerTasutbl TOOOYHBIX TTOATPYIIID.

XuMHS U )KU3Hb.

Ponp xumun B o0ecrieyeHMH yCTOWYMBOIO pa3BUTHUS yenoBedecTBa. [loHATHE O HAyUHBIX
METOJax TMIO3HAHMS ¥ METOJAOJIOTUM HAy4dyHOro HCCieqoBaHus. HaydyHble NpHHIUIIBI
OpraHu3ali XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIIEHHBIE CLIOCOOBI MOTYYEHHS BaKHEHIITNX
BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMMAKa, CEPHOW KUCIIOTHI, MeTaHoua). [IpoMblnuieHHbIE
CHocoObl MOJTYYEHHUSI METAJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl U
ero nocyiencTBus. Poib XuMuu B 00€CrieUeHUH SHEPTeTHUECKOM 0€30MacHOCTH.

Xumusi W 3740poBbe 4YenoBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuia wWCHOIB30BaHUS
JIeKapCTBEHHBIX IpenapaToB. Pojab XUMHUU B Pa3BUTUU METULIMHBI.

XUMUS LM OCHOBHBIE KOMIIOHEHTHI, NMULIEBbIe 100aBKU. Poib xumun B obecrieueHuu
MUIIEBON O€30MaCHOCTH.

Kocmernueckne m mapgromepHbie cpenctBa. beitoBas xumusi. [IpaBuia Ge3omacHOro
UCTIOJIb30BaHUS MpenapaToB OBITOBOW XMMHUU B MIOBCETHEBHOMN >KU3HU.

XuMUS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepUabl (LIEMEHT, OETOH).

XuMUS B CEIBCKOM X03stiicTBe. OpraHnveckrne 1 MUHEPAJIbHbBIE YI00pSHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalbl, KPacKd, CTEKJIO, KepaMHuKa. Marepuabl
JUTS DIIEKTPOHUKH. HaHOTeXHOTOTHH.

Pacuérnbie 3anaumn.

Pacuéthl: Macchl BemiecTBa MM 00BbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OTHOTO M3 YYaCTBYIOIIMX B PEAKIUH BEIIECTB, Macchl (00bEMa, KOIMYEeCTBa
BElIeCTBa) MPOJYKTOB pPEAKIMHM, €CIU OJHO U3 BELIECTB HMMeEEeT NpUMecH, Macchl (00BEMa,
KOJINYECTBA BEIECTBA) MPOAYKTa PEaKIMH, €CIM OJHO U3 BEIIECTB JIaHO B BHJE pacTBOpa C

ONpeAeNEHHON MacCOBOM JIOJ€d PAacTBOPEHHOIO BEIIECTBA, MACCOBOW JIOJIM W MOJSPHOMU
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KOHLIEHTpAllUM BEILECTBA B PAacTBOPE, [OJIM BBIXOAA MNPOAYKTa PEAKIUH OT TEOPETUYECKHU
BO3MO’KHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHUU B
11 xmacce OoCyIIECTBIISICTCS Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK U NOHATUMN, IPUHATBIX B OTJEJIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01e ecTeCTBEHHO-HAay4yHblE IOHATHUSA: SIBJICHHE, HAy4HbIM (akT, rumoresa, TEOpHs,
3aKOH, aHaju3, CHHTE3, KiIacCUpUKAIMs, TEepPUOAUYHOCTh, HAOIIOJCHHUE, H3MEpEHHe,
AKCIEPUMEHT, MOJIENb, MOJIETTUPOBAHUE.

®usnka: marepusi, MUKPOMHP, MAKpPOMHUD, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOINBl, PAaAMOAaKTUBHOCTb, MOJIEKYJA, 3HEPreTHUECKUIl ypOBEHb, BEILECTBO, TeNO, 00BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, WJCAIbHBIA ra3, (U3NYECKUE BEIUYMHBI, EIUHUIIBI
U3MEpEHMS, CKOPOCTh, SJHEPT U, Macca.

buonorus: knerka, opraHusM, OJKOcUcTeMa, Ouocdepa, MeTaOOIU3M, MaKpo- U
MHUKPORJIEMEHTBI, OEJIKH, KUPbI, YIJIEBOAbI, HYKICHHOBBIE KHUCIOTbI, ()EPMEHTHI, TOPMOHBI,
KpYTroBOPOT BEUIECTB U ITOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonoOrus: XUuMUYECKasi MPOMBIIUIEHHOCTh, METAJULYPrusi, CTPOUTEIbHBIE MaTEpUAbI,
CEJIbCKOXO35MCTBEHHOE IMPOM3BOJCTBO, IMHUINEBAs IPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIJIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaTos, MIPOU3BOJICTBO

KOHCTPYKIIMOHHBIX MAaTCPpUaAJIOB, JICKTPOHHAA IIPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTUH.
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IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
11O XUMHMHU HA YI'JITYBJIEHHOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOIINE COCTABIIAIONINE: OCO3HAHUE OOYYAIOUIMMUCS POCCUIMCKOM Ipa)IaHCKOU
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEIEICHHUIO;
HaJIM4Me MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOy4YaroUIMXCs
PYKOBOJICTBOBATHCSl MPHUHATBIMUA B OOILIECTBE IMpaBHJIAaMH M HOPMaMHU MOBEICHHS, HAJIMUNE
IIPAaBOCO3HAHUS, SKOJOTHYECKON KYJIbTYpbI; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH KU3HEHHbIE
IUTaHBI.

JIMuHOCTHBIE Pe3y/bTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPaxaroT chOpMUPOBAHHOCTh
OTIBITA TIO3HABATENLHON U MPAKTHYECKOM JCATEIIEHOCTH OOYUYaIOIIMXCS B TMPOLIECCE Peai3alliu
00pa3zoBaTenbHON AESTEIHHOCTH.

JIMuHOCTHBIE PE3y/bTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPa)xaroT chOpMUPOBAHHOCTh
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIbHOCTU 00yUaroIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHON 1eATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:knaHCKOro BOCIMTAHMS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTABICHHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATEILHOCTH IPU CO3/IaHUU YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM

XHUMHH;
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YBa)KEHHUsI K MpPOIIECCY TBOPYECTBA B OOJIACTH TEOPHH U TMPAKTHUYECKOTO MPUIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT HJIUTENbHBIX HAOIIOACHUH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJIyYEHHH M IOCIEAYIOIIEM aHaJIU3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLICHMBAaTb CHUTYallud, CBA3aHHbIE C XHUMUYECKUMH SIBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE MOBEJCHHE W TMOCTYIKHA CBOMX TOBApHUIIEH € MO3UIUIl
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA OCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

MOHMMAHUSA LIEHHOCTEeH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOIIO/IEHHsI TIPaBHII OE€30MacHOr0 OOpalIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KHU3HH, B TPYIOBOH JIEATEILHOCTH;

MOHMMAHUA LEHHOCTH TPaBUJI WHAMBHAYAIBHOTO M KOJUIGKTHBHOIO 0O€30MacHOTo
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHHUS TMOCJIEJCTBUI M HENPHUATHS BPEIHBIX NpPHUBBIYEK (YHNOTpEOJIEHUS alKOTroJId,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATENIbCKOW JesITEeIbHOCTH,
0OLIECTBEHHO OJIE3HOM, TBOPUYECKOM U IPYrUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B pELIEHUU MPAKTUUYECKHX 3a/lad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UMHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQEecCHil pa3NuyHOro poja, B TOM YHCIEe Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHHUS K TPYLY, JIOISIM Tpyia U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccun U pealn3alui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:
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HKOJIOTHYECKH I11e7IeCO00Pa3HOr0 OTHOLICHUS K MPUPOJE KaK MCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

IOHUMAaHMs IJ100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOoOIIeM, BIUSHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJIHON U COLIMATILHOM CPEBI;

0CO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKEHUN XUMHHU JIJIsl PELLICHHUS BOTIPOCOB
palMOHAaIBHOIO IPUPOAOIOIB30BAHNUS;

AKTUBHOT'O HENPHUATHS IEHCTBUI, IPHUHOCAIIMX Bpel OKPYXKarolled IPUPOIHOM cpele,
YMEHMsI MPOTHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOTMUYECKUE IMOCIEICTBUS MPEIPUHUMAEMbIX
JIEHCTBUM U NIPEJOTBPALLATD UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYJBTYphI, OIBITa
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHsA pYKOBOJCTBOBATbCS HMMH B
[I03HABATEJIbHON, KOMMYHUKATUBHON M COLMAIbHON MIPAKTHKE, CIOCOOHOCTU U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJIEOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKu U
00LIECTBEHHON IPAKTHUKH;

NOHMMAHUS CHEIU(PUKA XHMUM KaKk HayKHM, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKarolleM
MHUpE KaK O €IMHCTBE IIPUPOJABI M 4YEJIOBEKA, B MO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHnH MpobiieM COXpaHEeHUsI TPUPOAHOIO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JJIi COBPEMEHHON LMBHWIM3ALMU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHMM HOBOW 0a3bl MaTepHalIbHOU
KYJIBTYpPBI, B pEIIEHUH II100aTbHBIX TPOOIEM YCTOMUMBOTO pa3BUTHS YEIOBEYECTBA — CHIPbEBO,
HHEPreTUYECKON, NUIIEBOH M JKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIULIMHBI,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPYAa M SKOJIOTMYeCcKd KOM(POPTHOM KM3HU Ka)KJ0T0 4jieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMAaHMsI CYIIHOCTHM METOJIOB IIO3HAHUA,
UCMOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHsI JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JaHHBIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO MCIOJIb30BATh XMMUYECKHE 3HAHUS JUI pelieHHs mpolieM

B pCAJIbHBIX XU3HCHHBIX CUTYyallUuAX,
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MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOMN IS TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAaHUM MO XUMHH B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEeOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON

JACATCIIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeranpeamMeTHbIle pe3yiabTaThl OCBOSHHS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHEro
o01rero o0pa3oBaHus BKIIOYAIOT:

3HAYMMbIC JUII (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXTpeIMeTHBIC) OOIICHAYYHBIC TIOHATHS, OTPAKAIOIINE IISIIOCTHOCTh HAYYHOW KapTUHBI MUPA
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKaxX (MaTepwus, BEIIECTBO,
9HEprus, SBJICHHUE, MPOLECC, CUCTeMa, HaydyHbId (haKT, MPHUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);

YHHUBEpCATbHBIC yueOHbIe JIEHCTBUS (mo3HaBaTeNbHBIC, KOMMYHHKATHBHBIC,
perynsTuBHbIC), obecreunBaronyie (GopMupoBaHUE (PYHKIMOHAIBHOH TPAMOTHOCTH U
COLIMAIbHOM KOMIIETCHIMH 00Yy4YaroIInuXxcs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ MCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIHUILUIMHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCATbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAIbHON ITPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaKalOT OBIAJACHHE YHUBEPCAIBHBIMH yUeOHBIMU

MMO3HABATCIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIIATUBHBIMHA JEUCTBUSIMU.

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JIOTHYECKHE AeiCTBUS:

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

OTIPENIETIATh 1NN JeATeTLHOCTH, 3a/aBas TapamMeTpbl U KPUTEPUH WX JTOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBbHOCTHU C ITOCTABJICHHBIMHU LCIIAMU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBILIUICHUS: BBIIEIAThH
XapakTepHble TMPU3HAKKM TIOHATHM M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh

COOTBETCTBYIOIINE MOHATHUA JIA 00BSICHEHHS OTACJIBHBIX (1)aKTOB u fIBHCHHﬁ;
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BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIACCU(PUKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHaBIMBATh IPUYUHHO-CIICACTBEHHBIE CBSA3H MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKICHUS (MHIYKTUBHBIC, JIEIAyKTUBHbBIC, [0 AaHAJOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIIOUYCHUS;

IPUMEHSTh B MPOIECCEe MO3HAHUS HCIOIb3yeMble B XMMHUHM CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XuMHdeckas (opMmylia, YpaBHEHHE XHMHUYECKOM pEakIuu — TPU PEIICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3aJa4, NPUMEHITh Ha3BAaHHBIC MOJEJbHbBIC MPEACTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUil.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE TeHCTBUS:

BJIQJICTh OCHOBAMH METO/IOB HAYYHOT'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHIA;

dbopMynupoBaTh IENM M 3aJa4d  HUCCJICIOBAHMS, MCIOJIb30BaTh IIOCTaBJICHHBIE W
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
IUTst QOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEIBLHOTO IUIAHUPOBAHUSA M MPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJ0M IPOIECcCca, CaMOCTOATEILHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMynaupoBaTh OOOOIICHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHMUYECKOH HCCIEeI0BAaTeIbCKOM M IPOEKTHOM JAesITeTbHOCTH,
MPOSIBISATE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITENIbBHOMY TIOMCKY METOJOB pEUICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX METO/IOB [TO3HAHMSL.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHHKAX HWHGOpMAIMK  (HAYYHO-TIOMYJIsIpHAS
auTeparypa XUMHYECKOTO COJIepKaHHs, CIpaBOYHBIE TocoOus, pecypchl HHTepHeTa),
aHAM3UPOBATh HWH(GOPMAIIMIO PA3NUYHBIX BUIAOB M (HOpPM TPEACTABICHUS, KPUTUYECKU
OIIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMyIUpOBaTh 3aMpoOChl W MPUMEHSTh PA3IUYHBIE METOABI MPU TOUCKE M O0TOOpE
nHpopmaIuu, He0OXOAMMOMN ISl BBITIOTHEHUS YI€OHBIX 3a7a9 ONPEIeIEHHOTO TUTIA;

MpHOOpPETaTh OMBIT WUCMOJIB30BaHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U

Pa3JIMYHBIX TOUCKOBLIX CUCTEM;
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CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY TpencTaBICHUS HHPOPMAITUH (CXEMBI,
rpaduKkH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

UCITIOJIb30BaTh HAYYHBIM SI3bIK B Ka4yeCTBE CPEJACTBA TpPU paboTe € XUMHUYCCKOH
uH(poOpMaIlMel: TPUMEHSATh MEXIpeAMeTHbIC ((U3NYECKHEe W MaTeMaTHYeCKHe) 3HAKU U

CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATTIAOHOCTH.

KoMMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

3aJ]aBaTh BOIPOCHI 0 CYIIECTBY 00CYkK/1aeMOil TeMbI B X0/1€ AHAJIOTa /WU JUCKYCCUH,
BBICKA3bIBaTh UJieH, OPMYITUPOBATH CBOM MPEATIOKEHUS OTHOCUTENLHO BBIITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C MPE3CHTaUUel pe3yibTaTOB I03HABATEIBHOW JEATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMU TPU  BBIOJHEHUH XHMHYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHHIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anuu y4yeOHOro mpoekTa, U (OpMYIMpPOBATh BBIBOABI MO pe3yibTaTaM MPOBEAEHHBIX

UCCJIEIOBAaHUM MMyTEM COTJIAaCOBAHUS ITO3ULIUHN B X0/€ 00CYX/I€HUsI U OOMEHAa MHEHUSIMH.

PeryisiTUBHBIE yHHBepcalbHble y4eOHbIe AeiicTBUA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTb,
onpezenss €€ UeNU U 3aJla4, KOHTPOJIUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npejularaeMblii alrOpuT™M JIEHCTBUI NpU BBIMOJHEHWH Y4YE€OHBIX M MCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4eHHs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIICCTBIATE CAMOKOHTPOJIb ACATCIbHOCTU HAa OCHOBC CaMOaHaJIM3a 1 CaMOOLCHKU.

MNPEIAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3yNbTaThl OCBOSHUS MPOTPAMMBI IO XUMHUU Ha YriayOJIEHHOM ypOBHE Ha
YPOBHE CpeHEero OOIIero oOpa3oBaHUs BKIIOUAIOT crenuuyYecKkue s y4eOHOro mpeaMera
«XUMU» HAaYYHBIC 3HaHUWsA, YMCHUA U CIIOCOOBI }IeﬁCTBI/Iﬁ M0 OCBOCHHIO, MHTCPHIPCTALIUN U
npeoOpa3oBaHUIO0 3HAHMMA, BUBI JEATEIBHOCTH MO MOTYyYEHUIO HOBOTO 3HAHMS U MPUMEHEHHIO

3HAHUI B PAa3JIMIHBIX y‘IC6HBIX CUTyallusdAX, a TAaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyallUAX,
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CBSI3aHHBIX C XuUmuei. B nmporpaMmme 1Mo XUMHU NPCAMCTHBIC PC3YJIbTATbhbl NPCACTABJICHBI IO

rogaM U3YyUCHUA.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUsDh OTPAKaIOT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECTe W 3HAYEHUHU OPraHWYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HayK U €€ POJH B 00ECIEUYeHNH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA B
pelIeHur MPOoOIEM IKOJIOTUYECKOW, IHEPTeTUYECKOW M THUIIEBONH O€30MacHOCTH, B Pa3BUTHU
MEIWIIMHBI, CO3JaHWH HOBBIX MAaTEPHAJIOB, HOBBIX HMCTOYHHKOB JHEPIHH, B OOCCIICUCHUU
paloHaIbHOIO MPUPOIONONIb30BaHMs, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOILIEH KYIbTYPbI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHS — XMUMHYECKHI JJIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00ojouka atoma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKIAEHHOE COCTOSHUS aTOMa, TMOpUIU3alUs aTOMHBIX
opOuTanei, MOH, MOJIEKYyJa, BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKUCIEHUS,
XUMHYECKasi CBs3b, MOJIb, MOJISIPHAs Macca, MOJISPHBIA O0O0BEM, YIJIEPOJIHBIA CKEJIET,
byHKIIMOHAIbHAS TPYIIa, paiuKal, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHas M MPOCTPAaHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
M30MEPBI, TOMOJIOTUYECKUHN Psii, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOIA- M a30TCOAEpIKAIINE
OpPraHUYEeCKHE COCIUHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIPHBIC
COEIMHEHUS; TEOpUH, 3aKOHBI (mepuoaudeckuid 3akoH JI. M. MeHneneeBa, Teopusi CTpOEHUS
oprannyeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHUSI MacChl BEIECTB, 3aKOH
COXpaHEHUSI M TPEBPAIECHUS DHEPTUU TIPU XUMHYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMUMHUH, MHPOBO33PEHUECKHE 3HAHHUS, JICKAIINE B OCHOBE IMMOHUMAaHUSA
MPUYMHHOCTH M CHUCTEMHOCTHM XHUMHYECKHX SIBJICHUW; TPEACTABICHUS O MEXaHU3Max
XAMHMYECKUX PpEaKUUi, TEPMOAMHAMUYECKMX M KHUHETHYECKMX 3aKOHOMEPHOCTAX HUX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHHM aTOMOB M TPYII aTOMOB B MoJeKynax (MHAYKTUBHBIN U
Me3oMepHbIi dddexTr, opueHTanThl | 1 Il poxa); dakromornyeckue cBeACHHS O CBOWMCTBAX,
COCTaBe, MOJYYCHUH B 0€301TaCHOM HCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TIPAKTHYECKON [EATENhbHOCTH YENIOBEeKa, OOIIMUX HAYYHBIX MPUHIUIAX XUMHUYECKOTO

IMPONU3BOACTBA (Ha OpuMEpe IMPoOnU3BOACTBA METAHOJIA, nepepaGOTKH He(bTI/I);
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c(OpPMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTePHbIC MPU3HAKN TOHATUN, YCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE TIOHATHUS IIPH ONMUCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKHUX COECIMHECHUIA;

c(OpPMHPOBAHHOCTH YMEHHIA:

HCIIOJIb30BaTh XMMHYECKYIO CHMBOJIMKY ISl COCTABIICHHS MOJIEKYIISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YEeCKUX BEIIECTB;

COCTaBJISITh ypaBHEHUS XHMMHUYECKUX pEaKUMid UM  pacKpplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUi  MMOCPEICTBOM COCTABIICHUS  JJIEKTPOHHOTO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUIA;

U3rOTaBIMBATh MOJEIM MOJEKYJd OpPraHMYeCKHUX BEIIeCTB Ui WJUIIOCTpPAIlUM  HX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHHUH: YCTaHABINBAThH PUHAICKHOCTh U3YYCHHBIX OPraHUYEeCKIX
BEIIECTB 10 X COCTaBY M CTPOCHHIO K ONpPeAeIEHHOMY KIacCy/Tpylie COeIUHEHHU, TaBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUs
JUISL  OTACTBHBIX TIPEJCTABUTENICH OPraHWYeCKUX BEIIECTB (ITWICH, AalleTHIICH, TOJYOII,
JIALEPUH, STUJICHTINKONIb, (eHow, QopMalbaerua, aneTalbIeru]l, areToH, MypaBbUHAs
KHCIIOTa, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEHMHOBAs, MAJIbMHUTHUHOBAS KHUCJIOTHI, TJIUIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUITUH, TUBUHUII, U30MPEH, XJIOPOMIPEH, CTUPOI U JIPYTHE);

c()OPMHUPOBAHHOCTh YMCHHS ONPEACIATh BUJ XHMHUYECKOW CBS3M B OPraHUYECKHUX
coeuHEHUX (KOBAJICHTHAS U UOHHAS CBS3b, G- U T-CBSA3b, BOJAOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYECKHX
BemiecTB A. M. bytiepoBa myist 00bsSICHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMUPOBAHHOCTh YMEHHM XapaKTepPU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHUYECKHE CBONCTBA THITMYHBIX TPEJCTABUTEINICH Pa3IMIHBIX KIIACCOB OPTAHUYECKUX BEIIECTB:
QIKaHOB, IHUKIIOAIKAHOB, AJIKEHOB, AJKaJMEHOB, AIKHHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIIUPTOB, ANbJETHI0B, KETOHOB, KApOOHOBBIX KHCIOT, MPOCTHIX U CIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOCTUHEHUH U aMUHOB, aMHUHOKHCJIOT, OCJTKOB, YTJIEBOIOB (MOHO-, IU- M ITOJIMCAXaPHJIOB),
WUTIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX

XUMHUYECKHX PEaKLUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;
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c()OPMUPOBAHHOCTh yMEHHS TOATBEPXKAATh HAa KOHKPETHBIX MpHUMEpax XapakTep
3aBHCUMOCTH PEaKLIMOHHON CIOCOOHOCTH OpPraHMYeCKUX COCAMHEHHH OT KpaTHOCTU M THUIA
KOBAJICHTHOM CBSI3U (0- U T-CBSA3M), B3AMMHOT'O BJIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTEePU30BaTh MCTOYHUKH YTIEBOIOPOIHOTO CBHIPBS
(HedTh, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MepepadOTKH M TMPAKTUIECKOE MPUMEHCHHE
MPOJYKTOB NEpepaboTKu;

c(OpMUPOBAHHOCTh BJAQJICHUS CHUCTEMOM 3HAHUN O ECTECTBEHHO-HAYYHBIX METOJaX
MO3HAHUS — HAOMIOJEHUM, W3MEPEHUU, MOJCITUPOBAHUHU, OSKCHEPUMEHTE (pealbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(OpPMUPOBAHHOCTh ~ YMEHHSI IPUMEHATH OCHOBHBIE  OMNEPALUU  MBICIUTEIHLHOU
NESTENIbHOCTH — aHAJIM3 M CHUHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTEMATH3aIUI0, BBISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€U — /I U3yUYEHUsI CBOMCTB BEILIECTB M XUMUUYECKHUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHUI: BBISIBJISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C MIOHATUSIMHU 1
MPEJCTaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl 0Oojee OCO3HAHHOTO
MOHMMAaHUS CYITHOCTH MaTepuaibHOrO €AMHCTBA MHUpPA, UCHOIB30BAaTh CUCTEMHBIE 3HAHUS IO
OpPTraHWYECKON XUMHUU JJI1 OOBSICHEHUSI U TIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-
HAy4HYIO NIPUPOJIY;

c(OpMUPOBAHHOCTh YMEHHI: MPOBOAUTH pPacy€Thl MO XUMHUYECKUM QopMmylaM U
YPaBHEHUSAM XHMUYECKUX DPEAKIMH C UCHOIb30BaHUEM (DHU3MUECKUX BEIUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacy€Thl O HAXOXKJICHUIO XUMUYECKOW (hOPMYJIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHYECKHX 3JIEMEHTOB, MIPOYKTaM CrOpaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3HUIIUN
HKOJIOTUYECKON O€30MacHOCTU TOCIEACTBUSI OBITOBOM M TMPOU3BOJCTBEHHOW JIESITEIBHOCTH
YEJIOBEKa, CBSI3aHHOM C TIepepabOTKOM BEIIECTB, HCIOJIb30BAaTh TOJYyUYEHHbIE 3HAHUS IS
MIPUHSATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYaIIHMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUU: CaMOCTOSITENIBHO TUIAHUPOBATh M MPOBOJUTH XHUMHUECKUN
HKCIIEPUMEHT (TIOyYeHHE U U3yYeHHe CBOMCTB OPraHNYECKUX BEIIECTB, KAUECTBEHHBIC PEAKITUN
YIJIEBOJOPOAOB PAa3IMYHBIX KIJIACCOB M KHUCIOPOACOJEpPXKAIIUX OpPraHMYECKHX BEIIECTB,
pEelIeHHE DJKCIIEPUMEHTAIbHBIX 3a7a4 [0 pPAaclo3HABAHWIO OPTraHWYECKUX BEIIECTB) C
coONIoficHHeM TMpaBWiI 0E30MacHOro  OOpalleHuss C  BelmecCTBAaMH U JTaOOpaTOpPHBIM
obopynoBanueM, (GOpMyIUPOBaTh IENb HWCCIEIOBaHUS, IMPEACTABIATh B pasNudYHON ¢dopMme

PE3YIbTAThI OKCIICPUMCHTA, aHATTU3UPOBATE ¢ OLICHUBATDh UX TOCTOBCPHOCTD,
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c(OPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh MpaBWila HKOJIOTUYECKU I1eJIeCO00pa3HOro MOBEIEHUs B OBITY M TPYAOBOH
JEATEIbHOCTH B LEJSAX COXPAaHEHUs CBOETO 3J0pPOBbs, OKPYKAIOIIEW MPUPOIHON Cpelapl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O AECUCTBMSI HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX
OpraHWYECKUX BELIECTB, TOHUMAs cMbIci nokazatens 1K

AHAIM3UPOBATh  1EIECOOOPAa3HOCTh  NPUMEHEHHsS ~ OPraHMYeCKHUX  BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS COOTHOILICHUS PHCK-TI0JIb3a;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGpopMmaruu, VHTEepHET W [pyrue), KPUTHUECKH aHAIU3HPOBATH XUMHUYECKYIO
uH(popMalLnIo, rnepepadaTbiBaTh €€ U UCIO0JIb30BAaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOM
3a/1auen.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEJICTABICHUN: O MAaTEPUAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U TI03HABAEMOCTH SIBJICHUH MPHUPOJBI, O MECTE€ U 3HAYCHUM XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e€ poiiu B 00€CleYeHUH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
HHEPreTUYECKOM U TNHILEBOH O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/IaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUEHHWU  PalMOHAIBHOIO
IPUPOONOIb30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 001l KYIbTyphl YeNIOBEKa, a TAKKe
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYACT: OCHOBOIOJIATAOIINE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIBI, IEKTPOHHAs 000I04YKa aTOMa, S-
, p-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30YXKAEHHOE COCTOSIHHS aToMma, THOpHI3aIius
aTOMHBIX OpOuTaslel, HOH, MOJEKYla, BaJEHTHOCTb, JJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHCIICHMs, XMMHUYeCKas CBs3b (KOBaJICHTHAas, MOHHAs, METaJuIn4yecKas, BOJOpOJHAs),
KpUCTAJIIMYECKass pelEéTKa, XUMHUYECKas peakiusi, pacTBOpP, AJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs] ~ AMCCOIMAINS, CTENEeHb JIMCCOLIMALMK, BOJOPOIHBIA  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3PPEKT XMMUYECKON peakiu, CKOPOCTh XMMUYECKOH
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKOMN

quccoumranuu, nepuoauyeckui 3akoH .M. MenpaeneeBa, 3aKOH COXpPaHEHHUsI MAacChl BEILECTB,
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3aKOH COXPaHEHMs U MPEBpAlllEHUs] SHEPIMM IIPU XMMHUYECKHUX PEaKLUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI A3bIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIS)KAIIUE B OCHOBE IOHMMAHUS NPUYMHHOCTH M CHCTEMHOCTHU
XUMUYECKHUX SIBJICHUM; COBPEMEHHBIC IPEACTABICHUSA O CTPOCHHUM BEIIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJMOJICKYJISIDHOM YPOBHSAX; IPEIACTaBICHUS O MeEXaHU3Max
XUMHMYECKMX PpEeaklUui, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTSAX HX
IIPOTEKaHUsA, O XMMHYECKOM DPABHOBECHH, pacTBOpax M  JHUCIEPCHBIX  CHCTEMax;
(baKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U O€30MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOH JEATEIBHOCTH YeJIOBEKa,
OOIIMX HayYHBIX MPUHLUIAX XUMUYECKOTO IPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEpHbIE IPU3HAKY MMOHATUH, yCTaHABIUBATb
UX B3aUMOCBA3b, HUCIIOIB30BATh COOTBETCTBYIOIIME NOHATHUS NPU ONHCAHWM HEOPTaHUYECKHUX
BEILIECTB U X MPEBPALLICHUN;

c(OPMHPOBAHHOCTh YMEHHSI HCIOJIb30BaTh XUMHMUYECKYIO CHUMBOJIMKY JUIsl COCTaBJICHUS
dopMyn BelIeCTB M YypaBHEHUH XUMHUYECKUX pEaKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHHS OT/ICIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEJEISITh BAJIGHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUYECKUX
3JIEMEHTOB B COEAMHEHUSX, BHUJ XMUMUYECKOH CBS3M (KOBaJIEHTHAs, WOHHAs, METAJUINYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAITIMUYECKOH PeIIETKH KOHKPETHOT'O BEIECTBA;

c(OpPMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW peIIEéTKH, OOMEHHBI M JIOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c(OPMHPOBAHHOCTh YMEHMH: KJIACCU(PHULIMPOBATh: HEOPraHMUYECKHE BEIIeCTBAa IO HX
COCTaBY, XMMHMUYECKHUE pEaKLMU IO PA3IUYHBIM NpPU3HAKAM (YUCILY U COCTAaBYy pearupyromux
BEIIECTB, TEIUIOBOMY J3(QQEKTy peaklud, H3MEHEHUIO CTENEeHEH OKHUCIIEHUS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa U JpYrHe); CaMOCTOSITENIbHO BbIOMpAaThb OCHOBAHUS M
KPUTEPHHU IS KJIacCU(UKAIIMHN N3Y9aeMbIX BELIECTB U XUMHUUECKUX PEAKIINM;

c(OPMHPOBAHHOCTh YMEHHSI pPacKpblBaTh CMBICH THepuoauueckoro 3akoHa JI. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHMI: XapaKTepHU30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMUYECKUX DJJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.

MenneneeBa, UCMONIBb3Yys MOHITHUSI «IHEPTETUUYECKUE YPOBHUY, «IHEPIeTUUYECKUE MOIYPOBHU,
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«S-, p-, d-aromHbBIC OpOUTATN», «OCHOBHOEC M BO30YKIEHHOEC SHEPreTHUECKUE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMMHYECKHUX DJJIEMEHTOB M HX
COEIMHEHMH 10 TiepuojiaM U rpymmnam [lepuoanueckoit cucremsl J. 1. MeHneneeBa, BaJICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JEKTPOHHBIX 000JIOUEK;

c(OPMUPOBAHHOCTh yYMEHHUW: XapaKTepU30BaTh (ONMHUCHIBATh) OOMME XUMHYCCKHE
CBOICTBA BEIIECTB PAa3JIUYHBIX KJIACCOB, MOJTBEP)KIATh CYIIECTBOBAHHE T'€HETUYECKOM CBS3HU
MEX]1y HEOPTaHMYECKUMU BEIIECTBAMM C ITIOMOIIBI0 YPABHEHU COOTBETCTBYIOIIMX XUMUYECKHUX
peaKuuii;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYITHOCTH: OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
PEaKIMi MOCPEICTBOM COCTABJICHHsSI AJICKTPOHHOIO OajlaHca ITHX PEAaKIHMH; peakiuid MOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPaUIEHHBIX HOHHBIX YpaBHEHH; peakiuil
THIPOIIN3a; PEaKIUi KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJICKCOB IIMHKA W
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh yMEHUS OOBICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuuii ¢ y4€TOM HX DSHEPreTHYECKHMX XapaKTEPUCTUK, XapaKTep H3MEHEHHUS CKOPOCTU
XUMHUYECKON PEaKIMu B 3aBUCHMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUS
XUMHYECKOT'O PAaBHOBECHUSI 1101 BJIUSHUEM BHEIIHUX Bo3nercTBuit (nmpuniuin Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEepPU30BaTh XUMHUECKHUE PEAKIINH, JIeKAIIHe B OCHOBE
MPOMBIIIJICHHOTO TIOMYyYEHHUS] CEePHOW KHUCJIOTBHL, aMMHakKa, OOIIUMe Hay4Hble MPUHIIUIIBI
XUMHUYECKUX TPOU3BOJCTB; I1EJIEeCOO00Pa3HOCTh TPUMEHEHHsS HEOPTaHMYECKUX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIIEHUST PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHUI O METO/aX HAyYHOTO MO3HAHUS SIBJICHUN
npupoabl — HaOMIOJeHHWe, U3MEpEeHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (peajbHBli U
MBICJICHHBIN), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUS MPUMEHSTh 3TU 3HAHUS TPHU
OKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSICHEHHS XWMUYECKHX SIBJIICHUU,
MMEIOIINX MECTO B IPUPOJIC, MPAKTHUECKOM JIEATETbHOCTH YEJIOBEKA U B MIOBCETHEBHOW KU3HH;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSIMU U
MPEJICTABICHUSIMA  JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl 0Oojlee OCO3HAHHOTO
MMOHUMaHUS MaTePUATBFHOTO €IMHCTBA MUDA,

c(hOpMUPOBAHHOCTh YMEHHSI TIPOBOJUTH PACUETHI: C UCIIOIH30BAHUEM TIOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAST KOHIICHTPAIIHs»; MAcChl BEIlecTBa WU 00bEMa Trasza
M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WIH O0BEMY OHOTO M3 YUACTBYIOIIMX B PEAKIHH

BEILIECTB; TEIUIOBOTO AP deKTa peakinu;, 3HaUCHHUsT BOJAOPOTHOTO MOKA3aTelsl PACTBOPOB KHUCIIOT
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U TIeNoYel C M3BECTHOM CTEMEHBI0 TUCCOLMANMHU; Macchl (00BEMa, KOMMYECTBA BEIIECTBA)
MIPOJIYKTa PEAKLMH, €CJIM OJHO M3 MCXOIHBIX BELIECTB JAHO B BUJIE PACTBOpPA C ONPEACIEHHON
MaccoBOHM J10Jiell pacTBOPEHHOTO BeUIECTBA WJIM JaHO B HM30BITKE (MMEET MNpHUMECH); TOJU
BBIXO0/Ia TPOJIYKTA PEAKIIUU; 00bEMHBIX OTHOILIEHUH T'a30B;

c(OpPMUPOBAHHOCTh YMEHHUMU: CaMOCTOSITEIIBHO TUTAHUPOBATh M MPOBOJUTH XUMHUYECKHIA
9KCIIEPUMEHT (MPOBEICHNE peakluii HOHHOTO 00OMEHa, OATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEUIECTB C TOMOILBI UHIUKATOPOB,
U3YYCHHUE BIUSHUS PA3NUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOW pEaklud, pPEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/au 1o TemMaMm «Metamibl»y u «HeMeramibl») ¢ coOM0IeHHEM TPaBUI
Oe3omacHOro odparieHus C BellecTBaMH U J1ab0opaTOpHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
LeNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iIuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AHAJIU3UPOBATH U OLIEHUBATH UX JJOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHMIA: COONIOATh MpaBUiIa MOJb30BAHUS XUMUYECKON MOCYI0N U
nabopaTtopHbIM 000pyAOBaHUEM, OOpallleHUsl C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSIMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHUYECKHX OIBITOB, HKOJOTMYECKH IeJIeco00pa3Horo
MOBEJCHUsI B OBITY M TPYHAOBOM MEATEIBHOCTH B IEJIAX COXPAHEHUS] CBOETO 3/I0POBbS,
OKpYXKalollel MNPUPOJHOM Cpeabl M AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABATh
ONAaCHOCTh TOKCHUYECKOIO JEHCTBHSI HA KUBBIE OPraHU3Mbl OIPEACIEHHBIX HEOPraHUYECKHX
BEILECTB, TOHMUMas cMbica nokazarens [1/1K;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas W ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGopMmaruu, WHTEepHET U Jpyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO

I/IHq)OpMaI_II/IIO, nepepa6aTHBaTL €€ U HCIOJb30BaTh B COOTBETCTBHHU C MOCTABJICHHOM yqe6H0171

3aJ1auei.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
Kourpoabnbie IIpakTHyeckue
n/n TeM NMPOrpaMmbl Bcero pecypcsbl
padoThI padoThI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[TpenmeT opranuyecKoit
.T . )
1.1 XHMHUI. 2 COPIBT CTPOCHHA . 8 https://resh.edu.ru/subject/lesson/6149/main/170400/
OpPTaHUYECKUX COCTUHEHHH A.
M. bytneposa
Hroro mo pazueny 8
Pa3nen 2. Yraesonopoabt
IT
2.1 PEACIHBHBIC YIJICBOAOPOART 5 https://resh.edu.ru/subject/lesson/6151/main/150012/
— aJIKaHBbI, IUKI0ATKAHBI
HenpenensHueie
2.2 YTJIEBOAOPOIBI: aJIKEHHI, 14 1 https://resh.edu.ru/subject/lesson/5412/main/212567/
AJIKaIHuCHBI, aJIKUHBI
A
2.3 poMaTireciue 8 https://resh.edu.ru/subject/lesson/4775/main/150497/
YTIIEBOJOPOABI (ApEHBI)
[IpupoaHbIe HCTOUHUKHU
2.4 YIJIEBOAOPOAOB U HX 4 https://resh.edu.ru/subject/lesson/6148/main/170465/
nepepaboTka
["aorennpounsBo e
55 TEHIPOU3BOIHBI 4 1
YIJI€BOIOPOOB



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/6148/main/170465/
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35
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Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1 Cruptel. Denon 11 1 https://resh.edu.ru/subject/lesson/4769/main/150554/
KapOoHunpHBIC COCTUHEHUS: ] .
R https://resh.edu.ru/subject/lesson/4776/main/150608/

3.2 KanG ' 21 1 https://vk.com/video-130001791 456239031

apOOHOBBIC KHCIIOTBI. https://resh.edu.ru/subject/lesson/5952/main/150635/
Crnosxubie 3¢upsl. XKupbl
33 VIIeBOLLI 9 1 https://resh.edu.ru/subject/lesson/6150/main/150691/
' A https://resh.edu.ru/subject/lesson/5413/main/150717/
Hroro no pazueny 41
Pa3nen 4. A3oTcoaepikaiiye opranudeckue coeMHeHus
AMHHEL AMUHOKHCIOTEL https://resh.edu.ru/subject/lesson/4743/main/150746/
4.1 g ' ' 12 1 2 https://resh.edu.ru/subject/lesson/4743/main/150746/
CIlTkH https://resh.edu.ru/subject/lesson/6152/main/150853/1
Hroro no pazgeny 12
Pa3pnen S. BeicokoMoOJIeKy I pHBIE COCUHEHUSA
B

51 PICOKOMOTICKYIAPHbIC 6 1 https://resh.edu.ru/subject/lesson/6095/main/150826/

COCIMHEHUS
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102 3 5
TTPOTPAMME



https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://vk.com/video-130001791_456239031
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/5413/main/150717/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/6152/main/150853/%D1%82
https://resh.edu.ru/subject/lesson/6095/main/150826/
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11 KJIACC
KoandecTBo uacoB
Ne HaunmenoBanue pa3aesioB JuiekTpoHHbIE (UG pPOBbIE)
Kontpoabubie IIpakTunueckue
n/u U TeM MPOrpamMMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
CrpoeHue aToma.
[Tepuonnueckuii 3aKOH U
11 [Tepuonnueckas cucrema 9 https://resh.edu.ru/subject/lesson/6479/main/150993/
XUMHUYECKUX dJIEeMEHTOR /1.
. MenneneeBa
1.2 CTpoenue BemecTsa. 11 1 https://resh.edu.ru/subject/lesson/5581/main/151084/
MHoroo6pasue BenecTs
1.3 XUMHYECKUE PEAKIUU 19 1 3 https://www.youtube.com/watch?v=zQR_KjO0r5Ho
Hroro mo pazueny 39
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Hemertamiet 31 https://resh.edu.ru/subject/lesson/5939/main/151324/
2.2 MerTamisl 23 https://resh.edu.ru/subject/lesson/5814/main/151240/
Hroro no pazaeny 54
Paszngen 3. Xumus u :Ku3HL
M .
3.1 CTOMBL TTOSHARMA B XHMHHI 9 https://resh.edu.ru/subject/lesson/3504/main/151489/
XUMHUS U KU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8
ITPOIT'PAMME



https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/5581/main/151084/
https://www.youtube.com/watch?v=zQR_Kj0r5Ho
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/3504/main/151489/
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
I

Tema ypoka

[Ipenmer u 3HaueHME
OpPTraHUYeCKON XHUMHH,
MPEJCTaBICHUE O
MHOT'000pa3uu
OpPraHHYECKUX
COEAMHEHHI

ONEeKTpOHHOE
CTPOEHHE aTomMa
yriepoza (0OCHOBHOE U
BO30YXIEHHOE
COCTOSIHHUSI).
BanentHeie
BO3MOXXHOCTH aToMa

yriaepoza

KoanuecTBo yacos
Bcer KoHTposbHBI

o e padoThbl

IMpakTnyeckn
e padoThbI

Jara
H3YYeHH
|

DJIeKTpOoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://resh.edu.ru/subject/lesson/6149/main/17040
o/

https://resh.edu.ru/subject/lesson/6149/main/17040
o/

XnMuyeckas CBI3b B
OpTraHUYECKUX
COCIMHEHMX.
MexaHU3MBI
o0Opa3oBaHUs
KOBAJICHTHOM CBSI3H,
Croco0BI pa3pbiBa
CBsI3eM

https://resh.edu.ru/subject/lesson/6149/main/17040
o/



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/

Teopust cTtpoeHus
OpPraHUYECKUX
coenuHeHuit A. M.
byrneposa

Buasl nzomepun:
CTPYKTypHas,
MIPOCTPAHCTBEHHAS.
DNeKTpOHHBIE

3¢ (}eKTh B MOJIEKYIIaxX
OpraHUYECKUX
COEAMHEHHI
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https://resh.edu.ru/subject/lesson/6149/main/17040
o/

https://resh.edu.ru/subject/lesson/6149/main/17040
o/

[Ipencrasnenue o
KJIacCU(PUKALINH U
CUCTEMaTHUYeCKas
HOMEHKJIaTypa
(IUPAC)
OpraHUYECKUX
BELIECTB

https://resh.edu.ru/subject/lesson/6149/main/17040
o/

Knaccudukanms
peakuuii B
OpraHN4YeCKOM XUMHH

https://resh.edu.ru/subject/lesson/6149/main/17040
o/

Cucrematusanus u
0000111eHNE 3HAHUHA 110
TEME

AJKaHBIL:
TOMOJIOTHYECKUHN PsIJI,
obmas hopmyina,
HOMEHKJIaTypa 1

https://resh.edu.ru/subject/lesson/6149/main/17040
o/

https://resh.edu.ru/subject/lesson/6151/main/15001
2/



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/

10

11

nu3zomepus,
JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

dusunueckue u
XUMHUYECKHE CBOICTBA
AJIKAaHOB

Haxoxnaenue ankaHoB
B nipupoae. CriocoOsl
MOJIyYeHUS U
MIPUMEHEHHE ATKAaHOB
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https://resh.edu.ru/subject/lesson/6151/main/15001
2/

https://resh.edu.ru/subject/lesson/6151/main/15001
2/
https://vk.com/video-130001791 456239025

12

13

[{ukmoankaHbl: 00IIast
opmyua,
HOMEHKJIaTypa u
Hu30Mepus,
0COOEHHOCTH
CTPOCHHUS H
XUMHYSCKHUX CBOMCTB,
CHOCOOBI MOJTYYEHUS U
MIPUMCHCHHE

Pemrenne pacu€THbIX
3a]1a4 Ha ONpeCICHUE
MOJIEKYJISIPHOM
(dhopMyIibI
OpraHUYeCKOT 0
BEILECTBA 110
MacCCOBBIM J0JISIM
aTOMOB DJIEMEHTOB,



https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://vk.com/video-130001791_456239025

14

15

BXO/IAIIHX B €70
COCTaB.
Cucremaruzanus u
0000111eHE 3HAHUI 110
TEME

AJIKEHBL:
TOMOJIOTHYECKUH psif,
obmras popmyina,
HOMEHKJIATYpa,
ANEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIL.
CrpykrypHas u nuc-
TpaHC-U30MEPHS
AJIKCHOB

dusnyeckue u
XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuio
MapkoBHHKOBa
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https://resh.edu.ru/subject/lesson/5412/main/21256

7/

https://resh.edu.ru/subject/lesson/5412/main/21256

7/

16

CriocoOsl mostyueHus u
MIPUMEHEHHE ATKEHOB

https://resh.edu.ru/subject/lesson/5412/main/21256
7/

17

[IpakTuueckas pabora
Ne 1 mo Teme
"[TonyueHne sTuieHa U
W3y4YEHHUE €ro CBOMCTB"

18

Pemrenue pacuérHbix
3aJ1a4 Ha orpesiesieHue
MOJIEKYJIIPHOU



https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/

19

20

21

hopmyIbI
OpPraHUu4ecKOro
BEIIIECTBA

AJKaaueHsbl:
COTPSIKEHHBIE,
H30JIMPOBAHHBIE,
KYMYJIMPOBAHHBIE.
OcobeHHOCTH
3JIEKTPOHHOTO
CTpOCHUSA

XMMHYECKHE CBONCTBA
COMPSDKEHHBIX TUCHOB
CriocoObl nostyueHust u
pUMEHEHHE
aITKaIneHOB
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https://resh.edu.ru/subject/lesson/6152/main/15085
3/

https://resh.edu.ru/subject/lesson/6152/main/15085
3/

https://resh.edu.ru/subject/lesson/6152/main/15085
3/

22

23

AJIKUHBL:
TOMOJIOTUYECKUH PSAI,
obmmas popmyna,
HOMEHKJIATYpa,
JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKY,
¢u3nueckue cBoicTBa

XMMHUYECKHE CBOUCTBA
AJIKMHOB

https://www.youtube.com/watch?v=ow7mjjUx7Z4

https://www.youtube.com/watch?v=ow7mjjUx7Z4

24

KauecTBeHHbIE
peaKkuuu Ha TPOMHYIO
CBS3b

https://www.youtube.com/watch?v=ow7mjjux7Z4



https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://www.youtube.com/watch?v=ow7mjjUx7Z4
https://www.youtube.com/watch?v=ow7mjjUx7Z4
https://www.youtube.com/watch?v=ow7mjjUx7Z4

25

26

CriocoOsl motyueHus: u
MIPUMEHEHUE ATKMHOB

Pemrenue 3agau:
pacy€ThI IO
YPaBHEHUIO
XUMHUYECKON peaKuu
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https://www.youtube.com/watch?v=ow7mjjUx7Z4

27

Cucremaruzanus u
0000111eHYE 3HAHUHA 110
TEME

28

29

30

ApeHsr:
FOMOJIOTUYECKUH P,
obmras popmyina,
HOMEHKJIATypa.
ONEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ
OeH30J1a ¥ TOJIyoJIa, UX
¢u3nueckue cBoiicTBa

XHUMHUECKHE CBOMCTBA
apeHOB: peaKIuu
3aMeleHUs
XuMH4yecKkre CBOMCTBA
apeHOB: peaKIuu
MIPUCOETUHEHMUS,
OKHCJICHHE TOMOJIOTOB
OcH30I1a

https://resh.edu.ru/subject/lesson/4775/main/15049

7/

https://resh.edu.ru/subject/lesson/4775/main/15049

7/

https://resh.edu.ru/subject/lesson/4775/main/15049

7/

31

OcobennocTH
XUMHYECKUX CBOMCTB

https://resh.edu.ru/subject/lesson/4775/main/15049

7/



https://www.youtube.com/watch?v=ow7mjjUx7Z4
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/

CTUPOJIa
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32

33

Pemenne pacu€rHbix
3a/1a4 Ha orpeziesieHue
MOJIEKYJIAPHOU
hopmyIbI
OpPraHUYECKOTO
BelIeCTBa

CriocoObl nostyueHus u
IIPUMEHEHHE apEeHOB

34

I'eneTnyeckas CBsI3b
MEXKY pa3JInYHbIMU
KJlaccaMu
YTJIEBOJOPOAOB

35

Pacuérsl 1o
YpaBHCHUSIM
XUMHYECKUX PEAKIIUH.
Cucrematuzanus u
00001IeHHE 3HAHUH 10
TeMe

36

[IpupoaHsiii ras.
[TonyTHbie HEDTAHBIE
rassl

https://resh.edu.ru/subject/lesson/6148/main/17046

5/

37

38

KameHnHbI#1 yrons u
MIPOIYKTHI €TO
nepepadoTKu

Hed1b 1 ciocoOsl eé
nepepadoTKH.
IIpumeHeHue

https://resh.edu.ru/subject/lesson/6148/main/17046

5/

https://resh.edu.ru/subject/lesson/6148/main/17046

5/



https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/

39

MIPOJIYKTOB
nepepaboTku HEPTH
I'enernueckas CBsI3b
MEXTY pa3InIHBIMU
KJ1accaMu
YIJIEBOIOPOJIOB
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40

l"anoreHonpon3BoHbI
€ YIJIeBOAOPO/IOB:
ANEKTPOHHOE
CTPOCHHE; peaKuu
3aMelleHus TajoreHa

41

42

JeiicTBue 1menoyei Ha
raJIOr€HIPOU3BOIHbIE.
BzaumopeiictBue
JUTAIOTCHAIKAHOB C
MarHveM U IIUHKOM
Cucrematuzanus u
00001IeHHE 3HAHUH 10
pazneny
"Yrnesonopoast”

43

KonTponbhas pabota
o TeEMe
"Yrnesonopoast"

44

[Ipenenbubie

OAHOATOMHBIC CITMPTHI:

TOMOJIOTHYECKHM AL,
obmas hopmyina,
CTPOEHHE MOJIEKYI,

https://resh.edu.ru/subject/lesson/4769/main/15055
4/



https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4769/main/150554/

45

46

n30Mepus,
HOMEHKJIATYpa,
Kinaccuukanus,
¢u3nveckre CBONCTBA

XUMHYECKHAE CBOMCTBA
MpEeACIIbHBIX
OJIHOATOMHBIX CITUPTOB

CriocoObl nostyueHus u
[IpUMEHEHHE
OJTHOATOMHBIX CITUPTOB
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https://resh.edu.ru/subject/lesson/4769/main/15055
4/

https://resh.edu.ru/subject/lesson/4769/main/15055
4/

47

48

49

[Ipocteie 3¢upsr:
HOMEHKJIATypa
u3oMepus,
0COOEHHOCTH
(bu3MUeCKUX H
XUMHUYECKHX CBOWCTB

MHoroaTtoMHBIS
CIIUPTHI:
STHJICHTINKOIb U
TIIALEPHH, UX
¢buznyeckue u
XHMHYECKHE CBONCTBA

CriocoObI ostyueHust u
pUMEHEHHE
MHOT0aTOMHBIX
CIIUPTOB

https://www.youtube.com/watch?v=0QNigBCMHG
1E

https://www.youtube.com/watch?v=0QNigBCMHG

1E

50

DeHOoJI: CTpOEHHUE
MOJIEKYJIBL,

https://resh.edu.ru/subject/lesson/5727/main/15058

1/



https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4769/main/150554/
https://www.youtube.com/watch?v=QNigBCMHG1E
https://www.youtube.com/watch?v=QNigBCMHG1E
https://www.youtube.com/watch?v=QNigBCMHG1E
https://www.youtube.com/watch?v=QNigBCMHG1E
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/

51

(hu3uvecKue CBOMCTRA.
TokcuuHOCTH PpeHOIA
XUMU4YeCcKHe CBOMCTBA
(dhenona
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https://resh.edu.ru/subject/lesson/5727/main/15058
1/

52

53

54

55

CriocoObI mostyueHust u
npuMeHeHne GpeHona

[TpakTrueckas padbota
Ne 2. Pemienne
HKCIIEPUMEHTAIBHBIX
3aJa4 1o TeMe
"Crupthl 1 peHonbr"

Cucrematusauus u
0000111eHHE 3HAHUHA 110
TEME

AnbIerupl 1 KETOHBI:
3JIEKTPOHHOE CTPOECHHUE
KapOOHMIIbHOM
TPYIIIBL
TOMOJIOTHYECKUE
pAIBI, 00TIast
dhopmyna, uzomepus u
HOMEHKJIaTypa

https://resh.edu.ru/subject/lesson/5727/main/15058
1/

https://resh.edu.ru/subject/lesson/4776/main/15060
8/

56

Anpaerupl ¥ KETOHBIL:
(bu3nyeckre CBOMCTBA;
peakuuu
MIPUCOEANHEHUS

https://resh.edu.ru/subject/lesson/4776/main/15060
8/

S7

Peakuuu okucinenus u
KaueCTBEHHEIE

https://resh.edu.ru/subject/lesson/4776/main/15060
8/



https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/

58

pEeaKIMu aJIbJICTUIIOB
KETOHOB

Crioco0sI mostyueHust
aJIbJIETUJIOB U KETOHOB
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https://resh.edu.ru/subject/lesson/4776/main/15060

8/

59

OIHOOCHOBHBIC
npeeIbHbIC
KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTH
CTPOCHUS MX MOJICKYIT

https://vk.com/video-130001791_ 456239031

60

N3omepns u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT,
ux (uznyeckue
CBOMCTBA

https://vk.com/video-130001791_ 456239031

61

XnMH4YecKre CBOMCTBA
MPEeACIIbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KHUCIOT

https://vk.com/video-130001791 456239031

62

Oco0eHHOoCTH CBOMCTB
MYpPaBbUHOMN KHCIIOTBHI.
MHuoroo6pasue
KapOOHOBBIX KHUCJIOT

https://vk.com/video-130001791 456239031

63

Oco0EHHOCTH CBOWCTB:

HETpeIeTbHBIX U
apOMaTUYECKHUX
KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKApOOHOBBIX

https://vk.com/video-130001791 456239031



https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://vk.com/video-130001791_456239031
https://vk.com/video-130001791_456239031
https://vk.com/video-130001791_456239031
https://vk.com/video-130001791_456239031
https://vk.com/video-130001791_456239031

64

65

KHCJIOT.
[IpencraBurenu
BBICIINX KapOOHOBBIX
KHUCIIOT

IToustue o
MTPOM3BOTHBIX
KapOOHOBBIX KHCIIOT

CriocoObl nostyueHus u
[IpUMEHEHHE
KapOOHOBBIX KUCIIOT
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66

Crnoxuble 3¢upsL:
FOMOJIOTUYECKUH P,
obmas popmyna,
n30Mepus U
HOMEHKJIaTypa

https://resh.edu.ru/subject/lesson/5952/main/15063

5/

67

dusznueckue n
XUMHUYECKHE CBOMCTBA

3¢upoB

https://resh.edu.ru/subject/lesson/5952/main/15063

5/

68

Pemenne pacu€rHbix
3a/1a4: 110 YpPaBHEHUIO
XMMHYECKON PEaKInu,
Ha ONpeIeTIeHUE
MOJIEKYJIIPHOU
(bopMmyIbI
OpraHU4eCKOro
BEILECTBA

69

[IpakTrueckas pabota
No 3. Pemienue



https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/

70

71

72

AKCIEPUMEHTAIBHBIX
3aJ1a4 110 TeEME
"Kap6oHoBbIE
KUCIIOTHL. CI0>KHEIC
s¢upsr”

Kupsl: ctpoenue,
(buznvecKue u
XHMHYCCKHE CBOMCTBA
(runpoinus)
Oco0eHHOCTH CBOMCTB
YKUPOB, COACPIKAIINX
OCTaTKH
HeTIpeeTbHBIX
KUPHBIX KUCTIOT.
Kups! B npupone
Mp11a KakK coiau
BBICIINX KapOOHOBBIX
KHUCJIOT, KX MOIOIIIEE
neucraue. Ilonstue o
CHHTETHYECKHX
MOIOIIIUX CPEICTBAX
(CMO)
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https://resh.edu.ru/subject/lesson/5952/main/15063
5/

https://resh.edu.ru/subject/lesson/5952/main/15063

5/

https://resh.edu.ru/subject/lesson/5952/main/15063

5/

73

I'eneTnyeckas CBsI3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJCOAEPKAIINX
OpraHU4YeCKHUX
BEILIECTB

74

Pacuétrel o



https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/5952/main/150635/

75

YpaBHEHUSAM
XUMHYECKHUX PEaKIIHi

Cucremaruzanus u
0000111eHYE 3HAHUHA 110
TEME
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76

OO6mas
XapaKTePUCTHKA
YIJIEBOJIOB U
KJIaccUu(pUKAIHA
yIJIEBOIOB (MOHO-, JH-
1 TI0JIUCaXapHIbl)

https://resh.edu.ru/subject/lesson/6150/main/15069
1/

77

MoHocaxapubl:
(bu3nueckue cBOcTBa
Y HaXxOXJICHUE B
pupoJie

https://resh.edu.ru/subject/lesson/6150/main/15069
1/

78

IIpumeHeHne
TJIIOKO3bI, €€ 3HaUCHUEC
B ’KU3HEEATEILHOCTU
OpraHu3Ma

https://resh.edu.ru/subject/lesson/6150/main/15069
1/

79

Jucaxapuer:
caxapo3a, MajJbT03a 1
nmakTo3a. Haxoxaenne
B IIPUPOJIE U
MIPUMEHEHHE
JMcaxapuioB

https://resh.edu.ru/subject/lesson/6150/main/15069

1/

80

[Tonucaxapupr:
CTPOCHHUE
MaKpOMOJIEKYII,

https://resh.edu.ru/subject/lesson/5413/main/15071

7/



https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/5413/main/150717/
https://resh.edu.ru/subject/lesson/5413/main/150717/

81

(dbuznveckue u
XUMHAYECKHE CBOWCTBA,
MIPUMCHEHUE

[TonsTue 06

HNCKYCCTBCHHBIX
BOJIOKHax
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https://resh.edu.ru/subject/lesson/6152/main/15085
3/

82

83

Pemenne pacueTHbix
3aJa4y Ha ompesesIeHne
JI0JIM BBIXOJ1a
IPOAYKTA PEaKkIUH OT
TEOPETUYECKH
BO3MOYKHOT'O

Cucrematusanus u
0000111eHHE 3HAHUHA 110
pazzueny

84

KonTponbnas padota
0 TEMe
"Kucnoponcoaepxamiu
€ OpraHMyecKue
coeIMHEeHUs "

85

AMUHBI:
KJ1accupuKanus,
CTPOEHHUE MOJIEKYII,
obmas popmyrna,
u3zomepus,
HOMEHKJIaTypa 1
(bu3uvecKue CBONCTBA

86

XMMHUYECKUE CBOUCTBA



https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/

87

anrpaTHIECKUX
aMHHOB

AHWIMH: CTPOEHHUE
aHWINHA, 0COOEHHOCTH
XUMHYECKHUX CBOMCTB
aHWINHA
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88

Crioco0pl mostyueHus u
MIPUMCHCHHE
anrpaTHIECKUX
aMHHOB

89

90

91

AMWHOKHCIIOTHI:
HOMCHKJIATypa U
H30Mepus,
(dbu3nueckre CBOMCTBA.
OTnenbpHBIE
MPEICTaBUTENH O
AMHHOKHUCIIOT

XHUMHUECKHE CBOMCTBA
AMHUHOKMCIIOT, UX
OHOJIOTHYECKOE
3HAUYCHHE
amMuHOKHCIIOT. CHHTE3
Y TUAPOJIA3 TIENITHIIOB
benku xak npupoaHbie
MOJIMMEPBI; CTPYKTYPBI
0eIKOB

https://resh.edu.ru/subject/lesson/4743/main/15074

6/

https://resh.edu.ru/subject/lesson/4743/main/15074

6/

https://resh.edu.ru/subject/lesson/4743/main/15074

6/

92

XUMHYECKHAE CBOMCTBA
0EJIKOB

https://resh.edu.ru/subject/lesson/4743/main/15074

6/



https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/

93

A3zoTcoaepkaliue
reTEePOIUKINYECKUE
COCIMHCHHS.
Hyxnennosbie
KHUCIIOTBL: COCTaB,
CTpPOEHHUE U
OuoJsiornueckas pojb

© MAQY I'mmua3ust Ne 86. Pagouasi mporpamma y4eGHOro mpeaMera
«Xumus (yriayoJeHHslii yposens) 10-11 kiraceni»

94

[IpakTuueckas padbora
Ne 4. Pemienue
AKCIIEPUMEHTAIbHBIX
3aJ1a4 I10 TeME
"A3zoTcoaepxaliure
OpraHUYEeCcKUe
coeauHeHus"

95

96

97

[IpakTuueckas padbora
Ne 5. Pemienue
AKCIIEPUMEHTATBHBIX
3aJa4 110 TeMe
"Pacrio3HaBanue
OpPraHUYECKUX
coequHEHMI"

KonTponbnas pabota
o TeMe
"A3oTcoaepxaiiue
OpraHHYeCcKue
coeguHeHus"

OCHOBHBIE TTOHATHA
XUMUAU




98

99

100

101

BBICOKOMOJICKYJISIPHBIX
COEIMHEHHUH U METObI
HX CUHTE3a —
MoJIMMEpU3aus U
MOJIMKOHIE€HCALHS

IImactmacchl.
Yrunmmzanusa u
nepepaboTKa IIacTuKa

DnacTomepsl:
HaTypaJIbHbIN
CUHTETHUYECKHE
Kaydyku. Pe3una

BomokHna:
HaTypaJbHbIE,
HCKYCCTBEHHBIE,
CHUHTETHYECKUE.
[Tonumepst
CIICLIMAJIBHOTO
Ha3HAYCHHUS

[TpakTuueckas pabora
Ne 6. Pemenue
3KCHepI/IMeHTaJ'H)HI)IX
3aJ1a4 110 TeEME
"Pacnio3HaBanme
MJIacTMacC U BOJIOKOH"
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https://resh.edu.ru/subject/lesson/6152/main/15085
3/

https://resh.edu.ru/subject/lesson/6152/main/15085
3/

https://resh.edu.ru/subject/lesson/6152/main/15085
3/

102

O0600111eHE U
CHCTEMATU3ALIHS
H3Y4EHHOTO



https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/

MaTepuaa 1o Teme
"BbICOKOMOIEKYIISAPHBI
€ coeiuHeHus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

102
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11 KJIACC
Ne KoJinuecTBo yacon Jara
JJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bcer Kontrpoabnbl = IlpakTnueckn  HU3y4eHH
o0pa3oBaTe/ibHbIE PeCYPChI
1 o e padoThbI e padoThbI A
AtoMm. CocTaB aTOMHBIX . .
. https://resh.edu.ru/subject/lesson/6479/main/1509
1 sep. XUMUYECKUM 1 03/
3eMeHT. M30TOonbl _
CrpoeHue 3IEKTPO
TPOCHHE SJICKTPOHHAIX https://resh.edu.ru/subject/lesson/6479/main/1509
2 000JIOYEK aTOMOB, 1 93/
KBaHTOBEIE YHCIIa T
Knacc a
raccnpuranus https://resh.edu.ru/subject/lesson/6479/main/1509
3 XUMHNYCCKUX DJICMCHTOB 1 93/
(s-, p-, d-, f-omemenTsI) —
Pacnopenenenune
et https://resh.edu.ru/subject/lesson/6479/main/1509
4 JJIEKTPOHOB I10 1 93/
aTOMHBIM OpOUTAISIM T
ONEeKTpPOHHBIE
KOH(pUTypallul aTOMOB
(urypan https://resh.edu.ru/subject/lesson/6479/main/1509
5 3JIEMEHTOB B OCHOBHOM 1 03/
1 BO30Y>KAEHHOM o
COCTOAHUN
ONEeKTpPOHHBIE
6 KOH(UTypaIy HOHOB. 1 https://resh.edu.ru/subject/lesson/6479/main/1509
DNEeKTPOOTPULIATETLHOC 93/
Th
7 [Tepuoanueckuii 3aKOH U 1 https://resh.edu.ru/subject/lesson/2050/main/



https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/2050/main/

Ilepuonuueckas cucrema
XUMHYECKHUX 3JIEMEHTOB
. . Meneneena,
CBA3b C COBPEMEHHOU
TEOPUEHN CTPOCHUS
aTOMOB
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3aKOHOMEPHOCTH
HN3MCHCHHMS CBOMCTB
XHMHYCCKHUX 3JIIECMCHTOB
1 00pa3yeMbIX UMU
MPOCTBIX U CIIOKHBIX
BEILECTB [0 Tpynnam u
IepuoaM

https://resh.edu.ru/subject/lesson/2049/main/

CucreMarusanus
000011IeHNE 3HAHUHA I10
TEME

https://resh.edu.ru/subject/lesson/2050/main/

10

Bunn xummnueckoit
CBsI3U. MeXaHU3MBI
oOpazoBaHUs
KOBAJIEHTHOM CBS3U.
Bonopoanas cBs3b.
MexMonexynsapHbie
B3aMMOJICHCTBHUS

https://www.youtube.com/watch?v=WN4pvlg 5

28

11

BanentHocTh 1
BaJICHTHbIE
BO3MO>XHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOI
CTPYKTYpbI MOJIEKYJI C

https://resh.edu.ru/subject/lesson/6332/main/1510

24/



https://resh.edu.ru/subject/lesson/2049/main/
https://resh.edu.ru/subject/lesson/2050/main/
https://www.youtube.com/watch?v=WN4pv1g_528
https://www.youtube.com/watch?v=WN4pv1g_528
https://resh.edu.ru/subject/lesson/6332/main/151024/
https://resh.edu.ru/subject/lesson/6332/main/151024/

12

HUX TCOMCTPUUCCKHUM
CTPOCHUEM

[IpencraBnenus o
KOMILIEKCHBIX
COEIMHEHHMIX: COCTaB U
HOMEHKJIaTypa
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13

14

15

16

BemecrtBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTpoeHus. Tumel
KPUCTAJUTMYECKUX
PELIETOK U CBOMCTBA
BEIIECTB

[TonsaTHE O IUCTIIEPCHBIX
cucremMax.
IIpencrasnenue o
KOJUIOWIHBIX pacTBOpax

VcTuHHBIE PacTBOPHI:
HaCbIIIEHHbIE U
HEHACHIIEHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruaparst
CriocoObl BbIpaXeHUs
KOHIICHTPALUU
pacTBOpoB

https://resh.edu.ru/subject/lesson/4939/main/1511

37/

https://resh.edu.ru/subject/lesson/4939/main/1511
37/

https://resh.edu.ru/subject/lesson/4939/main/1511
37/

17

Pemenue 3agad ¢
HUCIOJIL30BAaHUEM
MOHSATUH "MaccoBas



https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/4939/main/151137/

18

19

JIOJIS PAaCTBOPEHHOTO
BemiecTBa", "MossipHas
KOHIIeHTpauus"
Knaccudukanms u
HOMEHKJIaTypa
HEOPTraHUYECKHUX

BCIICCTB

Cucremaruzanus u
0000111eHYE 3HAHUHA 110
TEME
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https://resh.edu.ru/subject/lesson/2440/main/

https://resh.edu.ru/subject/lesson/2440/main/

20

21

KonTponbHas padota no
teMaM "CTpoeHue
atoma. [lepuognueckuit
3aKkoH u [lepnognueckas
CHUCTEMA XMMHYECKHUX
anemeHToB /1. .
Menneneena",
"CTpoeHue BelecTna.
MHuoroo6pasue
BelecTs"

Knaccudukanus
XMMHYECKUX PEAKIUH B
HEOPraHWYeCKOu 1
OPraHNU4YeCKON XUMHH.
3aKOH COXpaHEHUs
MAacChl BEIIECTB; 3aKOH
COXpAaHEHUSA U
MPEBPALLECHUS SHEPTUU

https://resh.edu.ru/subject/lesson/4938/main/1511

10/



https://resh.edu.ru/subject/lesson/2440/main/
https://resh.edu.ru/subject/lesson/2440/main/
https://resh.edu.ru/subject/lesson/4938/main/151110/
https://resh.edu.ru/subject/lesson/4938/main/151110/

22

IIpHU XUMHYECKUX
peaKknusax

TennoBbie 3G HEKTHI
XUMHUYECKUX PEaKIUi.
Tepmoxumuueckue
ypaBHEHUS
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23

Breraucnenus 1o
YpaBHEHUSIM
XUMHYECKUX PEaKIui u
TEPMOXUMHUYECKUM
YpaBHEHUSIM

24

25

CKOpOCTh XMMUYECKOM
peakuuu, eé
3aBUCHMOCTB OT
pa3IMYHbIX (haKTOPOB.
Karanns n
KaTaJln3aTopPhI

T'omorenHbie u
rEeTEPOTreHHBIE PEAKLINU

https://www.youtube.com/watch?v=zQR KjOr5H
0

https://www.youtube.com/watch?v=zQR KjOr5H
0]

26

[IpakTuueckas pabora
Ne 1 mo Teme "Bnusinne
pa3nuyYHbIX (PaKTOPOB Ha
CKOPOCTb XUMUYECKOU
peaxkun"

https://www.youtube.com/watch?v=Klu9Ya9Am
24

27

Ob6parumbie u
HEOOpaTUMBIE PEAKITUH.
Xumudaeckoe
paBHOBECHE



https://www.youtube.com/watch?v=zQR_Kj0r5Ho
https://www.youtube.com/watch?v=zQR_Kj0r5Ho
https://www.youtube.com/watch?v=zQR_Kj0r5Ho
https://www.youtube.com/watch?v=zQR_Kj0r5Ho
https://www.youtube.com/watch?v=KIu9Ya9Am24
https://www.youtube.com/watch?v=KIu9Ya9Am24

28

ITpakTryeckas pabora
Ne 2 o teme "Binsiane
pa3nu4HbIX (PAaKTOPOB HA
10JIOKEHNE
XUMHYECKOIO
paBHOBeCHS"
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29

30

DIEeKTpOIUTHYCCKAS
nucconmanya. CUipHbIE
U CJ1a0bI€ AIEKTPOJIUTHI.
CreneHb aUcCOLUaIIA

HNonnoe npounsBeneHne
BoJibl. CpeJia BOJIHBIX
pacTBOpPOB.
Bonopoansrit
nokazarensb (pH)
pacTBopa

31

32

I'maponus coseit.
Peaknun, nporekaromue
B pacTBopax
JNEKTPOJINTOB

[TpakTyeckas pabora
Ne 3 mo Teme
"XHUMHUUYECKUE PEAKIINHN B
pacTBopax
AJIEKTPOIUTOB"

33

OKHUCIIUTENBHO-
BOCCTAaHOBUTEIILHEIE
peakuun. Baxueiimme

https://www.youtube.com/watch?v=080dQTFAQO

9w



https://www.youtube.com/watch?v=o80dQTFAO9w
https://www.youtube.com/watch?v=o80dQTFAO9w

34

OKHCIIHNTCIN U
BOCCTaAaHOBHUTCIIN

MeTo JIeKTpOHHOTO
(2JIEKTOHHO-UOHHOT0)
Oananca
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https://www.youtube.com/watch?v=080dQTFAO

9w

35

DNEKTPOIN3 PaCTBOPOB
Y PacIlyIaBOB BELIECTB

https://www.youtube.com/watch?v=080dQTFAQO

9w

36

37

Pemenue 3agau
Pa3IMYHBIX TUIIOB

Pemenue 3amau
Pa3IMYHBIX TUIIOB

38

Cucremaruzanus u
000011IcHIE 3HAHUH 110
TeMe "XUMHYECKHUE
peakuun"

39

KonTponbHas padota no
TeMe "XuMHu4yeckue
peaxun"

40

[TonoxxeHre HEMETAIIOB
B [lepnoanueckon
CUCTEME XUMHUYECKHIX
anemenTtoB J[. U.
Meunneneesa u
0COOEHHOCTH CTPOCHUS
uX aToMoB. Du3nyeckue
CBOMCTBA HEMETAJLJIOB

https://resh.edu.ru/subject/lesson/5939/main/1513
24/

41

AunmoTponus
HEMEeTaJUIOB (Ha

https://resh.edu.ru/subject/lesson/5939/main/1513
24/



https://www.youtube.com/watch?v=o80dQTFAO9w
https://www.youtube.com/watch?v=o80dQTFAO9w
https://www.youtube.com/watch?v=o80dQTFAO9w
https://www.youtube.com/watch?v=o80dQTFAO9w
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/

42

43

npuMepe KUcaopo/a,
cepsl, hocdopa u
yriiepoa)

Bogopona: nonyuenue,
(dbuznveckue u
XUMHUYECKHUE CBOICTBA.
I'mnpuast

l"anmorensl: HaxOXIEHHE
B IIPUPO/IE, CLIOCOOBI
noJtydeHusi, Gpuznueckue
Y XUMHYECKHE CBOMCTBA
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https://resh.edu.ru/subject/lesson/5939/main/1513

24/

44

l"anorenoBo1OpOABI.
Baxneimme
KHUCJIOPOJICOAEpIKAITIE
COEIMHEHUS TAJIOT€HOB

https://resh.edu.ru/subject/lesson/5939/main/1513
24/

45

46

Jlaboparopusble u
IMPOMBIIIJICHHBIC
CIOCOOBI NOTYUYEHHUS
rajoreHoB. [Ipumenenue
rajJoreHoOB U UX
COCIMHEHU I

[IpakTuueckas pabora
Ne 4. Pemmenue
AKCIEPUMEHTAIIbHBIX
3aJ1a4 110 TeMe
"["anoreHs!"

https://resh.edu.ru/subject/lesson/5939/main/1513
24/

47

Kucnopon:
nabopaTopHbIE U

https://resh.edu.ru/subject/lesson/5939/main/1513
24/



https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/

IIPOMBILICHHbIE
CIOCO0BI OTYYEHUH,
¢busnveckue u
XUMHUYECKHUE CBOKCTBA.
O3oH. [Ipumenenue
KHMCJIOpO/ia U 030Ha

© MAQY I'mmua3ust Ne 86. Pagouasi mporpamma y4eGHOro mpeaMera

«Xumus (yriayoJeHHslii yposens) 10-11 kiraceni»

48

49

OKcHIbl ¥ IEPOKCHIBI

Pemenue 3agau
Pa3IMYHBIX TUIIOB

50

Cepa: Hax0XICHUE B
MIPUPO/JIE, CIIOCOOBI
MOJTy4YeHUs, GPU3NIECKHE
Y XUMHYECKHE CBOMCTBA

https://resh.edu.ru/subject/lesson/5939/main/1513

24/

o1

52

53

54

CepoBopopo,
CyabGuIbl
Kucnoponcoaepxarue
COETMHEHHS CEPBHI.
OcoOeHHOCTH CBOMCTB
CEpPHOM KHUCIIOTHI

IIpakTryeckas pabora
Ne 5. Pemienne
HKCHEPUMEHTATBHBIX
3ana4 o reme "Cepa u
€€ CoeTMHEeHU"

A3OT: HaX0X/IEHUE B
MIPUPOJIE, CIIOCOOBI
noJry4eHus, Gu3n4ecKue

U XUMHUYECKUE CBOMCTBA.

https://resh.edu.ru/subject/lesson/5939/main/1513

24/

https://resh.edu.ru/subject/lesson/5939/main/1513

24/

https://resh.edu.ru/subject/lesson/5939/main/1513

24/



https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/

AMMUaK, HUTPUJIBI
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55

Kucnopoaconep:xarue
COEIMHEHMS a30Ta.
Oco0eHHOCTH CBOMCTB
A30THOM KHCJIOTHI

https://resh.edu.ru/subject/lesson/5939/main/1513

24/

56

[Ipumenenue a3ora u
€ro COCIUHCHUM.
A30THBIE y1OOpEHUS

https://resh.edu.ru/subject/lesson/5939/main/1513

24/

57

docdop: HAXOKICHHE B
MIPUPO/JIE, CIIOCOOBI
MONTy4YeHUs, PU3NIECKHE
U XMMUYECKHE CBOMCTBA.
®ochunsl u pochun

https://resh.edu.ru/subject/lesson/5939/main/1513

24/

58

Oxkcubl hocdopa,
dbochopcoaepxkaime
kucioTel. Conu
(dhochopHOIt KUCTOTHI

https://resh.edu.ru/subject/lesson/5939/main/1513

24/

59

60

[Tpumenenue pochopa u
€ro COeIMHEHU.
dochopubie y1oOpeHus

[TpakTuueckas pabora
Ne 6. Pemenue
AKCIIEPUMEHTAIbHBIX
3ama4d 1o Teme "A30T u
dbochop n ux
coenuuenus"

https://resh.edu.ru/subject/lesson/5939/main/1513

24/

61

Yraepoa: HaXOXKJICHHUE B
MIPUPO/IE, AITIOTPOITHBIE

https://resh.edu.ru/subject/lesson/5939/main/1513

24/



https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/

62

63

Moau(UKAIUH;
(dbuznveckue u
XUMHUYECKHE CBOMCTBA,
MIPUMCHCHHE

Oxcupn yriepoaa(ll),
okcua yriuepona(lV),
yroJjibHasi KUCJIO0Ta U e€
coJIu

Pemenue 3agau
Pa3IMYHBIX TUIIOB
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https://resh.edu.ru/subject/lesson/5939/main/1513

24/

64

KpemHunii: HaxoxaeHne
B IIPUPOJIE, CLIOCOOBI
NoJTy4eHus, Gpu3ndecKue
U XMMHYECKHE CBOMCTBA

65

Oxcup kpemuus(1V),
KpPEMHHEBasi KUCIIOTA,
CHJTKATBI

https://resh.edu.ru/subject/lesson/5939/main/1513
24/

66

67

68

[IpuMeHeHne KpeMHUS 1
€ro COeIUHCHUM.
Crekno, ero nony4eHue,
BHUJIBI CTEKJIa

Pemenue 3amau
Pa3IUYHBIX TUIIOB

Cucremarusanus u
0000111eHHE 3HAHUHA 110
Tteme "Hemeramer"

https://resh.edu.ru/subject/lesson/5939/main/1513
24/

69

Kontponbnas pabota mo
teme "Hemeranmsr"



https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/

70

71

72

73

74

AHanus pe3ynpTaToB
KOHTPOJILHOH paloTHI,
KOPPEKIIHs OINO0K

[TonoxeHne METaIOB B
[Tepuonuueckoit
CHCTEME XUMHUECKUX
JJIEMEHTOB.
OcobeHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0UEK
aTOMOB METAJUIOB

O6mue puznueckue
CBOWCTBA METAJIJIOB.
[IpuMeHeHne MeTamioB
B OBITY U TEXHHKE

CrutaBbl METAIJIOB.
Kopposus metannos
Pemenne 3anau
Pa3IUYHbIX THIIOB

© MAQY I'mmua3ust Ne 86. Pagouasi mporpamma y4eGHOro mpeaMera
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https://resh.edu.ru/subject/lesson/5814/main/1512
40/

https://resh.edu.ru/subject/lesson/5814/main/1512
40/

https://resh.edu.ru/subject/lesson/3493/main/1512
16/

75

DNEeKTPOXUMHUYECKUN
P HaPsHKEHUI
MeTaiioB. O0miue
CHOCOOBI MOJTYYEHUS
METaJIIOB

https://resh.edu.ru/subject/lesson/4961/main/1512
97/

76

OO6m1ast XxapakTepucTruKa
MeTaiioB |A-rpymnbl
[Tepuonuueckoi
CUCTEMBI XUMHYECKUX
anemeHToB. Harpuii n

https://resh.edu.ru/subject/lesson/5814/main/1512
40/



https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/4961/main/151297/
https://resh.edu.ru/subject/lesson/4961/main/151297/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/

KaJIMi: MOJTy4YeHHE,
(dbuznveckue u
XUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE MPOCTHIX
BEILIECTB U UX
COEAMHEHHI
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77

78

OO1w1ast xapakTepUCTHKA
MeTtaiioB ||A-rpynmel
[Tepuonnueckoi
CUCTEMbI XUMHUYECKUX
2JIEMEHTOB. Maruuii u
KaJIbLIUI: TIOJyYEHHE,
¢dusnyeckue u
XUMHYECKHE CBOMICTBA,
IIPUMEHEHHE ITPOCTBIX
BELIECTB U UX
COECIMHEHU I

JKécTkoCTh BOABI U
Coco0b!I €€ yCTpaHEeHus

https://resh.edu.ru/subject/lesson/5814/main/1512
40/

79

AOMUHUI: TIOJTy4YEHHE,
¢buznueckue u
XMMHYECKHE CBOICTBA,
IIPUMEHEHNE

https://resh.edu.ru/subject/lesson/5814/main/1512
40/

80

AmdoTepHbIe cBOMCTBA
OKCHJIa U THUJIPOKCH]IA
AITIOMMHMS,
TUIPOKCOKOMITIIEKCHI
ATIOMHUHMS, UX

https://resh.edu.ru/subject/lesson/2684/main/



https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/2684/main/

IIPUMEHCHUC
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81

Pemenue 3agau
Pa3IMYHBIX TUIIOB

82

[TpakTruyeckas pabora
Ne 7. PemieHue
IKCIIEPUMEHTAITLHBIX
3aJ1a4 I10 TeME
"MeTaJibl IJ1aBHBIX

noarpymn"

83

OOm1ast XxapaKTEepUCTHKA
METAJIJIOB TOOOYHBIX
noxrpymi (b-rpymm)
[Tepuoanueckon
CUCTEMBI XUMHUYECKHUX
2JIEMEHTOB

84

duznyeckue u
XUMHYECKHE CBOMCTBA
XpOMa U €ro
COE€IUHEHHH, UX
MIPUMEHEHHE

https://resh.edu.ru/subject/lesson/3534/main/1512
69/

85

Baxxnenmue
COEMHEHHS MapraHia.
[Tepmanranar kanus, ero
OKHCIIUTEILHEIC
CBOMCTBA

86

duznueckue u
XUMHUYECKHUE CBOMCTBA
J)KeJe3a U ero

https://resh.edu.ru/subject/lesson/3479/main/1511

90/



https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3479/main/151190/
https://resh.edu.ru/subject/lesson/3479/main/151190/

87

88

89

COCTMHEHUH.
[Tonyuenue u
MIPUMEHEHHUE CILJIABOB
Kelesa

dusnyeckue u
XAMUYECKHE CBOMCTBA
MeIu U €€ COeTUHEHNH,
UX IPUMEHEHUE

duznyeckue u
XHMHYECKHE CBOMCTBA
IIMHKA U €ro
COCIUHEHHH, NX
MPUMEHEHHUE.
I'mapoxcoKOMILIEKCHI
IIMHKA

[IpakTuueckas pabota
Ne 8. Pemenne
AKCTIEPUMEHTAIIbHBIX
3aJ1a4 110 TEME
"MeTasibl MOOOYHBIX
noArpymm”
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https://resh.edu.ru/subject/lesson/3534/main/1512

69/

https://resh.edu.ru/subject/lesson/3479/main/1511

90/

90

91

Pemrenue 3agau
paSJ'II/I'-IHI)IX THUIIOB

O06o061ieHue U
CHCTEeMaTH3aIus
M3yYEHHOTO MaTepuaia
o Teme "MeTamisr"

92

KonrtponsHas pabora no



https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3479/main/151190/
https://resh.edu.ru/subject/lesson/3479/main/151190/

Teme "Metamib!"
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93

AHanu3 pe3yiabTaToB
KOHTPOJIbHOM paboTBhl,
KOPPEKILHs OIIUO0K

94

Ponp xumuu B
obecneueHUH
YCTOMYHMBOTO pPa3BUTHUSA
yejoBeyecTBa. IloHstue
0 Hay4YHBIX METOJaX
HCCIIE0BAHUS BEILIECTB

95

96

97

HayuHnble npuHIMIIBL
OpraHu3aIuu
XUMHUYECKOrO
MIPOU3BO/ICTBA.
[IpombllieHHBIE
CMOCOOBI NOTYUYEHHUS
Ba)KHEHUIIINX BEIIECTB

XuMH4YecKoe
3arpsi3HEHUE
OKpY>Karolleu cpesibl U
€ro MoCJIeICTBUSA
XUMUA U 370pOBbE
YyesoBeKa.
JlexkapcTBeHHBIE
CpeacTBa

https://resh.edu.ru/subject/lesson/3514/main/1514
33/
https://resh.edu.ru/subject/lesson/3523/main/1511
63/

https://resh.edu.ru/subject/lesson/3504/main/1514
89/

https://resh.edu.ru/subject/lesson/3514/main/1514
33/
https://resh.edu.ru/subject/lesson/3523/main/1511
63/

98

Xnmus . Pons
XUMHH B 00€CIIEYEHNH
IMUILEBON OE30IIaCHOCTH

https://resh.edu.ru/subject/lesson/3504/main/1514
89/



https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3514/main/151433/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3523/main/151163/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
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KocmeTnueckue u
naphroMepHbIe https://resh.edu.ru/subject/lesson/3504/main/1514

cpeactsa. beitoBas 89/

99

XUMMUA

Xumus B CTPOUTEIILCTBE.

Baxueiimue . .
https://resh.edu.ru/subject/lesson/3504/main/1514

89/

100 CTPOUTEIIbHBIC U 1
KOHCTPYKIIMOHHBIC
MaTepuabl

XUMHS B CEIILCKOM

XO3SIUCTBE. . .
https://resh.edu.ru/subject/lesson/3504/main/1514

89/

101 Opranuueckue u 1
MUHEPAITHLHBIC
yaoOpeHust

Cucrematuzanus u
102 0000111eHHE 3HAHUHA 110 1
TEME

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102 4 8



https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/

© MAQY I'umuasus Ne 86. PaGouast mporpamma yuyeGHOro npeamMera
«Xumus (yriayoJeHHslii yposens) 10-11 kiraccen»

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

» Xumus, 10 knace yrnyonéunsiii/ ['abpuensu O.C., Octpoymos N.I'., Cnaakos C.A.,
AknmonepHoe obmectBo «M3natenpcTBo «IIpocBemieHue»

* Xumus, 11 knacc yrnyonénnsiii / I'abpuensta O.C., Octpoymos U.I"., Cnaakos C.A., JIEBkuH
A.H., Axiimonepnoe obmiectBo «M3narensctBo «lIpocBerienne

Tabmuuer: [lepuoanyeckas cucrema XuMuueckux aemMeHToB /. I.Menneneesa, Tabnua

pPaCcTBOPUMOCTH, BHCKTpOXI/IMI/I‘ICCKI/Iﬁ psAA HaIPsHKCHUSA

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-yrnyOaéHHBIA -yPOBEHD.- Peann3anusi-

TD66OBaHHfI-q)FOC-OCHOBHOFO-06H16F0-06D330B3HI/I5{. -MCTOI[I/I‘—IGCKOC-HOCO6I/IC-I[J'IH-

yuurens.pdf:

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/pred met-

himiya type-metodicheskoe-posobie/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

bubnunoreka ITOK https://m.edsoo.ru

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/
https://uchi.ru/ 6uonuoreka ITOK

https://www.yaklass.ru/



https://iro-49.ru/wp-content/uploads/2023/04/Химия-углублённый%20-уровень.-%20Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-углублённый%20-уровень.-%20Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-углублённый%20-уровень.-%20Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://m.edsoo.ru/00ad9cb2
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