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1.COAEP KAHUE YYEBHOI'O IPEIMETA

8 KJIACC

IlepBoHayabHbIEe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posib XMMUM B KU3HU 4YeJOBEKa. XUMHS B CUCTEME HayK.
Tena u BemecrBa. dusmyeckue CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE
BemecTB. [loHsATHE O MeTOAax MO3HAHUS B XUMUM. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pa3jeneHust cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
sneMeHTOB. [IpocThie U COXKHbBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmysna. BajleHTHOCT aTOMOB XHUMHYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSTHCTBAa cocTaBa BewlecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJIEKyIsipHas Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTa B
COCIMHEHUH.

KomunuectBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl W 4YHCJA CTPYKTYPHBIX €AMHUI[ BemlecTBa. Pacuétel mo Qopmynam
XMMHUYECKUX COCIUHCHUM.

Ou3NYeCKUe U XMMHUUYECKUE ABJICHUS. XUMHUYECKAs] PEAKIUs U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHwus. Kiaccudukams
XUMUYECKUX PEeaKIUi (COeTMHEHHUS, Pa3JI0KECHUS, 3aMEIICHUs, 0OOMEHa).

Xumuueckuii IKCnepumennt.

3HAKOMCTBO C XUMHYECKOW MOCYJI0H, MpaBmwiiaMu paboThl B JlabopaTopuu U
npuéMamu oOpalieHus: ¢ J1abopaTopHbIM 000pPYAOBaHUEM, U3YUEHHUE U OMUCAHUE
dbu3UYeCKX CBOWCTB 0O0pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOACHUE
¢usnueckux (MJIaBjIeHUE BOCKA, TasHUE JIbJIa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMSl BOJbI) U XUMUYECKHX (TOpPEHHE CBEYM, MPOKATUBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OTMMCaHUE TPHU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasjiokKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUE THAPOKCHIA
Menu (II) npu HarpeBanuu, B3auMoIeCTBUE Xene3a ¢ pactBopoM cosm meau (ID),
M3y4YeHUE CIOCOOOB pa3JiejIeHUs] CMeCel: C MOMOIbI0 MarHuTa, (UILTPOBAHHUE,
BBITIApUBaHUE, JUCTUIUIIMS, XpoMaTorpadus, mpoBeIcHHEe OYUCTKH MTOBApEHHON
coyiv, HaOJIOJICHWE W  OMNHCAaHWE  PE3yJbTAaTOB  IPOBEACHUSA  OIbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MaccChl, CO3J]aHUE MOJEJICH MOJIEKY
(IapocTep)KHEBBIX).

Baxuelue npeacTaBuTeId HCOPraHUYECKUX BelleCcTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — aieMeHT U MPOCTOE
BemecTBo. Haxoknmenuwe kucimopoza B TpUPOAE, (PU3MYEcKne W XUMHUYECKUC
cBoiictBa (peakuuu ropeHusi). Oxcunbl. IIpumenenue kuciaopoga. CrocoObl



MOJIydeHUsT KHUCIopofa B JabopaTopuu W TPOMBIIUICHHOCTH. Kpyrosopor
KHcJIopoa B mpupoze. O30H — aJuIOTPOITHAS MOAUBUKAITIS KACIOPOa.

TernoBoit 3¢ (dekT XUMHUYECKOM peakiuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — nsnemeHT W mpocToe BemlecTBo. Haxoxknenwe Boaopojaa B
npupoae, (Qumyeckne W XUMUYECKHE CBOMCTBA, TPHUMEHEHHE, CIIOCOOBI
nonydenus. Knemorel u comnu.

MonspHbiii 00bEM ra30B. Pacy€Thl 10 XUMHUYECKUM YPaBHEHUSIM.

Odusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI
HacpiieHHble ¥ HEHACBIMIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B pacTBOpPE. XUMUUYECKHUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpoB B IpupoZie U B KU3HU 4eloBeka. KpyroBopoT BOJbl B IPUPO/IE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCHUJIOB:  cojieoOpa3zytomue  (OCHOBHBIE, KHUCIOTHBIE, aMpOTepHbIE) U
HecoseoOpazytomue. Homenknatypa oxcujoB. Dusnyeckue U XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHnoBanusa. Knaccudukanuss ocHOBaHWM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkiarypa ocHOBaHuii. PU3UUECKHE U XUMUYECKHUE CBOMCTBA
ocHoBaHuU. [losryueHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucnor. dusndeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn meramoB H. H. bekerosa.
[TonydeHnue KuCIoT.

Comu. Homenkiatypa conei. @U3M4eCKue U XUMUYECKUE CBOWCTBA COJIEH.
[Tonyuenue coneil.

['eHeTnueckas CBSI3b MEXKIY KJIACCAMHU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEIEIICHUE COAEPKAHUSI KUCIOPOJA B BO3AyX€E, MOIYUYCHHUE,
coOupaHue, pacno3HaBaHWE ¥ U3YYCHHUE CBOWCTB KHCIOpOAa, HAOIIOACHUE
B3aUMOJICMCTBUSL BEIIECTB C KHCJIOPOAOM M YCJIOBUS BO3HUKHOBEHUS U
NmpeKpalleHus TopeHus (Mokapa), O3HAKOMJICHHE C OOpa3llaMu OKCHUIIOB U
OTMMCaHUE WX CBOWCTB, MOJy4eHHE, COOMpaHHE, paclO3HABaHUE M H3YyUYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieiicTBue Bojgopoaa ¢ okcuaom menu (II)
(BO3MOKHO WCIIOJIb30BAaHUE BUJICEOMATEPHATIOB), HAOI0IeHHe 00pasiioB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAaHUE OCOOEHHOCTEH pPAaCTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHON
MacCOBOW J0JIEl pacTBOPEHHOIO BEIIECTBA, B3AUMOACHCTBHE BOJbI C METAJNIAMU
(HaTpueM © KaiublueM) (BO3MOXHO UCIIOJb30BaHUE BUIECOMATEPHUATIOB),



UCCIIeIOBaHNE O0pa3lloB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOPaxX KHUCIOT U IIEJIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIIOT C METajulaMH, pPEaKUUi HEUTpalh3alyd, IOJTYyYEHHE HEPAaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJUIa IPYyTMM K3 PacTBOpa COJM, PELICHUE
AKCIIEPUMEHTAJIBHBIX 3aJad Mo Teme «BaxHednme Kiaacchl HEOPraHUYECKUX
COCIMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepuoamyeckas cucTeMa XMMHYECKHX
jaementoB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBS3b.
OxucINTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBple MONBITKM KiIacCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
rpynnax CXOJIHBIX 3JEMEHTOB (ILUENOYHbIE U IEJIOYHO3EMENbHbIE METaLIbl,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3ytoT aM(OTEpPHBIE OKCUIbI
Y TUIPOKCHU/IBI.

IIepnonnueckuii 3akoH. [lepnoanueckas cucreMa XUMUYECKHUX JIEMEHTOB /.
N. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
[Tepnoanueckoit cucrembl xumuueckux anmemMeHToB [[. . Menneneesa. Ilepuoas
n Tpynmnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUONA U
IPYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aToMoB TMepBbIX 20 XUMHUYECKHX 3JEMEHTOB
Ilepnonmueckonn cucremnl [[. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
3JIEMEHTA M0 ero noioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHMS pPaJnyca aTOMOB XWMHUYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u I[lepruoanueckoil cHCTEMbI XUMUYECKHUX
3JIEMEHTOB I pa3BuUTHs Hayku W npaktuku. [[. M. MenneneeB — yd€Hbll u
IpaXXJIaHHH.

Xumuueckass cBsa3b. KoBaneHTHass (TojisipHass M HENOJsIpHAsi) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XMMUYECKHUX JIEMEHTOB. FIOHHAs CBS3b.

Crenenp  okucieHusa.  OKHUCIHMTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUHU.
IIpouieccsl OKUCIIEHHS U BOCCTAaHOBJIEHHSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAJIOB W HEMETAJUIOB, B3aUMOJEHCTBHE
IMAPOKCHA LMHKA C pPAacTBOpAaMU KHUCJIOT W WLIEJNOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUMX ~ MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBHUTENIBHBIX  pPEaKLUN
(ropenue, peakiMy pas3ioKeHUs], COSTUHEHU).

Meoscnpeomemmnbwie ceéazu



Peanuzanus MeXNpeaMETHBIX CBA3E€H NpU M3yYEHUM XUMHUU B 8 Kiacce
OCYLIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KAK OONIMX €CTECTBEHHO-HAYYHbIX
NOHATUN, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1iue ecTecTBEHHO-HAYUYHbIE MOHATHA: HAY4YHBIA (akT, TUMOTE3a, TEOPHUs,
3aKOH, AaHaJlW3, CHUHTE3, KIacCHU(PUKAIus, MEePUOJNYHOCTh, HAOIIOACHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aroM, OIJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, DJIEKTPUUYECKUN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHNUs, KOCMOC, IUIaHETHI, 3BE€3/1b1, CoHIIE.

buonorus: poTocunTes, AbIXanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHHEpPaIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE NCKOMAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BerecTBo 1 XuMHUYeCKas peaKkuus

Ilepnonnyeckuit 3akoH. Ilepuoauyeckas cucremMa XUMHYECKUX JIEMEHTOB /.
N. Menneneea. CtpoeHuE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHAYECKUX DJIIEMEHTOB TIEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLHUI U HUX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B llepunoanueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XMMHUYECKOW CBS3U. THUIBI KPUCTALIAYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJACCaM HEOPraHUYECKHUX
COEMHEHN, TEHETUYECKAs CBSI3b HEOPTaHNUYECKUX BELIECTB.

Knaccudukanms XuMHUYECKUX peaklMii MO pa3InyHbIM NpU3HAKaM (110 YUCITY
¥ COCTaBy YYacTBYIOIIMX B PEAaKIUH BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, IO
M3MEHEHHUIO CTETECHEW OKHCIIEHUS XMMHUYECKHX DJIEMEHTOB, MO0 OOpaTUMOCTH, IO
YYaCTHIO KaTaju3aropa). DK30- U 3HAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPAaBHEHUSL.

[TonsiTue 0 CKOpOCTH XUMHUYECKOM peakiuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IoHITHEe 0 TOMOTE€HHBIX M Te€TEePOTEHHBIX
peakuusx. [lonarue o karaimse. [lonstue o xumuueckom paBHoBecun. DakTopsl,
BIMAIOIIME HA CKOPOCTh XMMHUYECKOW pEAKUUMU M TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE  PEAKIMHM,  J3JEKTPOHHBIM  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBneHue  ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonbl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BHJIAMHU
xuMHuueckon cBs3u. CreneHs nucconuanuu. CuibHbIE U Cl1a0bIE 3JIEKTPOIIUTHI.

Peakuny noHHOrO 0OMeHa. Y ClI0BUs IPOTEKAHUS peakluii HOHHOTO OOMEHa,
IOJIHBIE M COKpAIEHHbIE HMOHHBIE YpaBHEHHs peakiuuil. CBOHCTBa KHCIIOT,
OCHOBaHMI W COJEHd B CBET€ MPEICTAaBICHUNA OO0 3IEKTPOIUTHYECKOU
nucconuanuu. KauecTtBeHHble peakiyuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenn.

O3HAKOMJIEHUE C MOJIEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAUIOB U HEMETAIOB (rpadura W anMmasa), CIOKHBIX BEIIECTB
(xJopuga HaTpHUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakluuu
OT BO3JCHCTBUS pa3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOINPOBOJIHOCTU
pacTBOpPOB BEIIECTB, MpOLECCAa JUCCOLMALMM KHUCIOT, WIEJIOoYeld U  COJIeH
(BO3MOXXKHO  HCHOJIB30BAHME  BHUJEO MAaTEpPHANOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIUMX ~ NPU3HAKM  NPOTEKaHWs  peakuuii HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BBIJEICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKLUN
(ropeHue, peakuMu pas3lIoKEHHUs, COCIMHEHHUs), PACIIO3HABAHUE HEOPraHWYECKHUX
BELIECTB C TIOMOUIbIO KAYECTBEHHBIX pEaKIMil Ha HOHBI, pEIIECHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 UX coeIMHEHUSsI

OOmiasi xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHrne u (U3NYECKHue CBOMCTBA MPOCTHIX
BELIECTB — TallOreHOB. XMMHUYECKHME CBOMCTBA Ha TNpHUMeEpe  XJopa
(B3aMMOJEHCTBHE € MeETallaMH, HEMEeTalllaMH, WIeno4amMu). XJIOPOBOAOPO/I.
ConsiHas KHCIIOTa, XMMUYECKHE CBOMCTBA, INOJYy4YEHHE, NpUMEHeHHe. JlericTBue
XJIOpa M XJOPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeluue XJIOpHIbl U HX
HAaxXO0KJE€HUE B IPUPOJIE.

O6mrast xapakrtepuctuka daeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHune u (U3NYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(PHUKALIMU KHCIOPOaa
U cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PUBUYECKHE U
XUMUYEeCcKrue cBOMCTBA. OKCHUIIBI Cepbl KaK MPEIACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (QuU3HUecKMe © XHMHYECKHE CBOHcTBa (OOmIMe Kak
NpEICTaBUTENsI Kjacca KHUCIOT M CHeHU(PHUYECKHe). XUMUYECKHE pPEaKIHH,
JeXKalMe B OCHOBE IMPOMBIIUIEHHOTO CHOCO0a IMOIY4YEHHUs] CEPHOM KHCIOTHI.
IIpumeneHne cepHor KUCIOTHL. COJIM CEPHOM KHMCIJIOThI, KAYECTBEHHAs PEaKIUsl Ha



cynb¢ar-uoH. Haxoxaenue ceppl M €€ COeIUHEHHN B mpupoje. XUMHYECKOEe
3arpsA3HEHUE OKPYXAIOIIeH Cpellbl COCIUHEHUSIMH CEpbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAIICHUS.

OO6mass xapakrepuctuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, pacCIpOCTpaHEHUE B MPUPOJE,
dusnueckue u xumMudeckue ceoictra. Kpyrosopor azora B npupojae. AMMHUAK, €ro
du3nyuecKre U XUMUYECKUe CBOMCTBA, MOJydyeHue u npuMeHenue. Cou aMMOHUS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHNe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ TMOydeHHe, (HU3NICCKUe M XUMUUYCCKUC
CBOMCTBa (00IIME Kak TPEACTABUTENsI Kiacca KUCIOT W cHenuduyueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpAJIbHBIX
yno0penuii. XuMu4ecKoe 3arpsi3sHeHHEe OKPY’KaIoIIe Cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOX[W, 3arpsA3HEHUE BO3JyXa, MOYBBI U BOA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu docdopa, puznueckue U XUMUYECKHE CBOMCTBA.
Oxcun dochopa (V) u pochopHas kuciora, GU3HIECKHe U XMMHUECKHIE CBOMCTBA,
nosrydenue. Mcnoap3oBanue GocdaroB B kauecTBE MUHEPAIbHBIX YIOOPEHUN.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHUSA.  YTJIEpod,  aJUIOTPONHbIE
Moau(dUKalMKM, paclpoCTpaHEHWE B TpUpose, (PU3NUeCKHe U XHUMHYECKHE
cBorictBa. Ancopouusi. Kpyrosopot yriaepona B npupojae. OKCuanl yriepoaa, ux
dusnueckue W XUMUYECKHE CBOMCTBA, JCHCTBME HA JKUBBIE OPTaHU3MBI,
MOJIy4eHHE U TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriepona (IV), rumoreza rino0anbHOTO TMOTEIJICHUSI KIWMaTa, MapHUKOBBIM
addekT. YronapHas KUcaoTa U €€ coiu, X (U3NYECKre U XUMMUYECKUE CBOMCTRA,
noJiydeHrue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIUIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TIIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie WCTOYHUKH YTJIEBOJIOPOJOB (Yrojib, TPUPOIHBIM Ta3, HEPTH),
MPOIYKTHI WX mepepaboTku (O€H3WH), WX POJIb B OBITY W MPOMBIIIJIEHHOCTH.
[TonsTrie 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: KUpaxX, OeNkaX, YrJIeBoIax — U UX
poJii B OKM3HM 4eloBeKa. MarepuallbHO€ €JAMHCTBO OpPraHUYEeCKUX W
HEOPTaHUYECKUX COCTUHEHUM.

Kpemuwnii, ero d¢usnueckue W XHUMHYECKHE CBOWCTBA, TOJyYEHUE U
npumeHenune. CoenauHeHWs KpemMHUs B mpupoxae. OOmme mnpenactaBieHus o0
okcusie kpemuust (IV) u kpemaueBoil kucnore. CHIMKAThl, X UCIOJIb30BaHUE B
ObITYy, B MPOMBINUICHHOCTH. BajkHeillllne CTpoUTeNbHbIE MaTepualbl: KepaMuKa,



CTEKJIO, TIEeMEHT, O0eToH, xkene300eToH. [Ipobnempr 6€30MMacHOTO HMCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3lioB HEOPTAaHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
IIPOBE/ICHNE KAUECTBEHHBIX PEAKUMA Ha XJIOPUA-HOHBI U HAOIIOEHNE TPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTPAKAIOIIME (PU3NUYECKHE M XMMHYECKHE CBONCTBA
TaJIOTEHOB M WX COEIMHEHHM (BO3MOXXHO HCIIOJB30BaHUE BUECOMATEPUAIIOB),
O3HAaKOMJIEHHE ¢ o0pa3naMu XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJICHHUE C
oOpa3naMu  cepbl W €€  COCIUHEHUSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBAaHUS caxapa MoJ AeHCTBHEM
KOHILICHTPHUPOBAHHOM  CEPHOM  KHUCJOTBI, M3YYEHHE XHUMHUYECKHUX CBOWCTB
pa30aBIIEHHOM CEPHOM KUCIIOTHI, MPOBE/IEHNE KAUECTBEHHOM peaKIuu Ha CyJbQaT-
MOH W HaOJIOJIEHHWE TMpHU3HaKa €€ MPOTEKAHMs, O3HAKOMIICHHE C (PU3NYECKUMH
CBOMCTBaMH a30Ta, (ochopa M uX coeAuHEHUH (BO3MOKHO HCIIOIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3laMu a30THBIX U (POCPOPHBIX yAOOPEHHI, MOITyYEHHE,
coOupaHue, paclo3HaBaHME U H3YYEHHE CBOWCTB aMMMaKa, [POBEACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (pocdar-uoH U M3ydeHHe NMPU3HAKOB
UX IIPOTEKAHMsI, B3aUMOJEHCTBUE KOHLIIECHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEJIBIO
(BO3MOXKHO HCITIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUue Moelen
KPUCTAJUIMYECKUX PEImIETOK anmasza, Tpadura, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aZICOPOITMU  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM MPOTHBOrasa, MoJIydeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYCHHE
CBOMCTB YIJIEKHUCIIOrO rasza, MpOBEICHHE KAaUYeCTBEHHBIX pPEaKIMil Ha KapOoHAT U
CHWJIMKAaT-UOHbl W U3YYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
OPOAYKIIMEN CHUIMKATHOM MPOMBIIIIIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHenme HeEMETaIUIbl U UX COCTUHEHUSD.

MeTtasiibl 4 UX COeJUHEHUSA

OO6mast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
nx nosioxkeHuss B llepuommueckor cucreme xumuuyeckux diemeHtoB [, .
MenpneneeBa u ctpoeHust atToMoB. CTpoeHHne MeTauioB. Metainueckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXMMHUYECKUU  psif
HarpsHKEHUN MeTauioB. OU3NUecKre U XUMUYECKHE CBOMCTBA MeTaiioB. O0mue
crocoObl moiydeHuss MeTawioB. [loHsATHE O KOpPpO3MHM METaUIOB, OCHOBHbBIE
CIoCcOOBI 3amuThl X OT Koppos3uu. CmnaBbl (CTanb, YyTryH, JIOPATIOMUHUMN,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY U TPOMBIIIIJIEHHOCTH.

[lenounble MeTaJIbL: MosokeHue B llepuoguueckoil cucreMe XMMUYECKUX
sanemenToB JI. M. MenpaeneeBa, CTpoeHUE WX aTOMOB, HAaXOXKJICHUE B MPHUPOJE.
Pu3znyeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKcuabl U



TUAPOKCUIBI HATpusi W Kauus. l[IpuMeHeHHe MIeIOYHBIX METAUIOB U HX
COECIMHEHUM.

[I{enoyHO3EeMENbHBIE METAJIBI MAarHUMii W KaJIbLUH: TIOJIOKEHHUE B
Ilepnoguueckont cucreme xumuueckux sneMeHToB [[. MI. MenneneeBa, crpoeHne
UX aTOMOB, HaXOXJIeHHE B Ipupoie. Pu3nyeckue 1 XUMUYECKUE CBOMCTBA MAarHus
U Kanplusa. BaxHseiimve coenuHeHHs] Kaiblusi (OKCHA, THUAPOKCHI, COJIN).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJroMuHUN: TI0N10)KeHUE B [leprnoandeckoi cucteMe XUMUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa, cTpoeHHE aToma, HaxOXKICHHE B mnpupone. dusznueckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
AIFOMUHUS.

XKenezo: nonoxxenne B llepuoanyeckoi cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B npupone. PU3NUECKHE H
XHUMUYECKHE CBOMCTBA kemne3a. OKCHIbI, TUAPOKCHABI 1 comu xkene3a (1) n xxenesa
(III), ux cocta, CBOWMCTBA U MOTYYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHWE ¢ oOpa3llaMy METAJJIOB U CIUIaBOB, MX (PU3NYECKUMH
CBOMCTBaMH, M3yYEHHE PE3YJbTATOB KOPPO3UU  METAIOB  (BO3MOKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEN B3aUMOJACHCTBUS OKCHJA
Kalbllud W HATpHUsl C BOJOW (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IpOLEcCa TOPEHUsS XKeje3a B KUCIOPOIe
(BO3MOKHO  WCIIOJB30BAHME  BHUACOMATEPUATIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMii Ha WOHBI. MarHus, KajblUs, aJJIOMUHUS, [IMHKA, JKelie3a
(IT) u xeneza (I1I), meau (1), HabnrOoAEHME U OMUCAHUE MPOLECCOB OKPALLIMBAHMS
IUTAMEHU HWOHAMHM HATpus, Kaius ¢ Kajblus (BO3MOXHO HCIOJIb30BaHHE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIAPOKCHUIA AITFOMUHUS
Y TUAPOKCHJIA IMHKA, PELIEHUE IKCIIEPUMEHTANIBHBIX 33a4 Mo TeMe «Baxueiiiune
METAJJIbI U KX COCUHEHHUS.

XumMus 4 OKpYy Kawuas cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM XHU3HM YeEIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peaknuii B ObiTy. IlepBast momotns mpu
XUMUYECKUX 0KOrax U OTPaBIICHUSIX.

XHWMHUYECKOE 3arpsi3HEHHE OKpyKaroulel cpenbl (MpeAenibHas I0mycTUMas
KOHIIEHTpaius BeiecTs, nainee — [1/1K). Poas xumMuu B penieHun SKOJIOTrMYeCKUX
mpooIIeM.

Xumuueckuii IKcnepumenm:

n3yudeHue oOpasioB MaTepuaoB (CTEKJIO, CIJIaBbl METAJUIOB, TOJIMMEPHBIC
MaTepHaIbI).

Mescnpeomemmnule céa3u



Peanuzanust MeXnpeaMETHBIX CBsI3eM MpU KM3YyYEHUUM XUMHUU B 9 Kiacce
OCYILIECTBIISIETCS 4YE€pe3 HCMOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATUH, ABISIOMIUXCS CUCTEMHBIMU ISl OTACIbHBIX MIPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIE TMOHSATHS: HAy4YHBIH (DakT, TUIMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilacCUpUKAIMsI, TEPUOAUIHOCTh, HAOIIOACHMUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHUE, MOJICJb, SIBICHHUE, MapHUKOBBIM
3¢ eKT, TEXHOIOTHS, MAaTEPHUAIIHI.

®dusuka: Marepusi, aroMm, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTb, MOJICKYJa, 3JICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIyIPOBOJHUKU,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHHEPATLHBIE
yA00pEeHUS, MUKPODJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TMOPOJIBHI,
MOJIE3HBIEC UCKOTIAEMbIE, TOTLIMBO, BOJIHBIE PECYPCHI.



2. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPEJIMETA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOrpaMMbl OCHOBHOIO OOWIETro
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHS XMMHHU B €IWHCTBE Y4eOHOU u
BOCIIUTATEIIbHOMN JIEATEIIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUNCKUMHU
COLUOKYJIbTYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMU ILICHHOCTSIMU, MPUHATHIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHMS U CIOCOOCTBYIOT MpoleccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3ALIMN O0YYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYaroLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAUUW W
pacIIMpEeHne ONbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHOTHYECKOTO BOCTIUTAHMSL:

LIEHHOCTHOTO OTHOUIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY
M HAYYHOMY HACIEIWIO, TTOHUMAaHHS 3HAYEHUS XWMHYECKOM HAyKU B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOM HMH(pOpmanuen o
[IEPEAOBBIX JOCTHKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOILIECTBA;

2) rpaIaHCKOr0 BOCIIMTAHMS:

IPEACTABICHUS. O COLMAIBHBIX HOPMax M MPAaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUN B KOJJIEKTUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeIbCKOM, TBOPYECKOM W APYrMX  BHAAX
JEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH IpPHU
BBIMOJJHEHUU Yy4€OHBIX, TI103HABATEIbHBIX 337ay, BBIMOJIHEHUH XHMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B TIpollecc€ ATOM Yy4eOHOM JEeATENbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TOBEJCHHWE M IIOCTyNKH CBOMX TOBAPUILEW C ITO3HUIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUMN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSL

MHPOBO33PEHYECKUE TPEICTABICHUSA O BEIIECTBE M XMUMHUYECKOM pPEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKM MU COCTAaBIIAIOLIME
OCHOBY JUIsl TIOHUMAaHMSI CYIIHOCTH HAyYHOW KapTHUHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOMBI, B3aWMOCBS3SX YEJIIOBEKA C
IIPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[I03HABATEJIbHBIC MOTHBBI, HAIPABJIICHHBIE HA NOJIyYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOJHMMbBIC I OOBSCHEHHS HAOJI0IaeMbIX IIPOISCCOB M SIBJICHUM,
MO3HaBaTEIbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhI, B TOM 4YHCIIC
HABBIKOB CaMOCTOSATENbHOM paboThl C y4YeOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATYpPOM, JOCTYNMHBIMU TEXHUYECKHMMH CpEACTBAMU HMHPOPMALMOHHBIX
TEXHOJIOTHI;



WHTEepeC K OOYyYeHHWIO W TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEN0BAaTEIbCKON
JeSTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHS OOy4YeHUS B
JIaJbHEHIIEM;

4) hopMHPOBAHUS KYJIbTYPHI 310POBBSI:

OCO3HaHWE IIEHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370POBBIN 00pa3 *KW3HHW, OCO3HAHUE TOCICICTBUN W
HEMPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aIKOT OIS, HAPKOTUKOB, KypEeHUs),
HEOOXOJUMOCTH COONIOJIEHUS] TMpaBuia 0€30IacHOCTH TIpu  oOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HMU;

5) Tpy10BOI0 BOCIIATAHMSA

HMHTEPEC K MPAKTUYECKOMY M3YUYEHUIO TTpodeccuil U Tpyaa pa3audHOro poja,
YBOKEHUE K TPYILy U pe3yjbTaraMm TPYJOBOM JEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHMSI TPEAMETHBIX 3HAHMM MO XWUMHUH, OCO3HAHHBIM BBIOOP
WHIVBUYaIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30BaHus ¢ YYETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHoN Tpo(ecCuoHaIbHON NESITEIFHOCTH U Pa3BUTUS HEOOXOUMBIX YMEHHUI,
TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHOM CpeEJIE;

6) 3K0JI0rH4ecKOro BOCIIUTAHMA:

AKOJIOTUYECKU I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUS, MOHUMaHUE IIEHHOCTU 3I0POBOTO U
O0e3zonmacHOro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJACHUS
npaBuiI 0€30MaCHOTO MTOBEJCHUS ITPH pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUsX,
YIPOXKAIOIIKX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, TMOJIydaeMble MPU U3YUYCHUH XUMHH, IJIS
pelLIeHUs 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOIHON CPENON, ISl TTOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpPhI, OCO3HaHUSA TJ00AJILHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeW MX PEIICHUsS MOCPEICTBOM METOJOB XHUMMHH,
AKOJIOTHYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMETHBIX pPE3yJIbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHPOBO33PECHMSI OOIIECHAYyYHbIE TIOHATHS (3aKOH, TEOpHs,
MPUHIINII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeIMeTax W IO3BOJIAIOT Ha
OCHOBE 3HAaHUW W3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOM
HAay4YHOW KapTHHE MHUPA, U YHUBEPCAIbHbIC YICOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYyJSATUBHBIC), KOTOpPHIE OO0ECIeuynBalOT (HOPMUPOBAHUE



TOTOBHOCTH K CaMOCTOSITEIPHOMY IUUIAHUPOBAHHUIO M OCYIIECTBJICHHUIO y4eOHOM
NEeSTETbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eficTBUSs

ba3oBble jornueckue aeiicTBU:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHUU
3HAHWI: PacKphIBaTh CMBICT XUMHUYECKHX MOHATUNA (BBIAEISATH UX XapaKTEpHbIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBSI3b C JAPYTUMHU TMOHSTHUSMH), HUCIOJIb30BATh
MOHATHUS JI OOBSICHEHUS OTICTBHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCU(PUKALMU XUMHUYECKUX BEIIECTB M XUMHUYECKUX DPEAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE pacCyX AeHUS (MHIYKTHUBHBIC, JACIYKTUBHbBIC, 10 aHAJIOTUN),
Jie7aTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHE TMPUMEHSATH B TMPOILECCE IO3HAHUSA TMOHATHUS (MPEIMETHBIE U
MeTanpeIMETHBIEC), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIN, UCIIOJIb3YEMbI€ B XUMUH,
peoOpa3oBbIBAThH MIUPOKO MPUMEHSIEMbIE B XUMUKM MOJICJIbHBIC MPECTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI DJEMEHTa), XUMHueckas ¢GopMmysia M YypaBHEHHUE
XUMHUYECKON PeaKkIuu — MpU pelIeHUH Y4eOHO-TI03HABATENbHBIX 33]1a4, C YUYETOM
ATUX MOJICNIbHBIX MPEJCTABICHUIN BBISIBISATh U XapPaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKKU U3YyYaeMbIX OOBEKTOB — XUMHUECKUX BEIIECTB U XMMUYECKUX PEaKIIUH,
BBISIBJISITh ~ OOIIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSI3U U
IPOTUBOPEYHS B U3YyUAEMbIX ITPOLIECCAX U SIBIICHUSIX.

Ba3oBble ncciieqoBare/bCKue J1eiicCTBUSL:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTa
MO3HAHWA, a TakKe B KayeCTBE OCHOBBI i (POPMUPOBAHUS THIIOTE3BI IIO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOpPETEHUE OMbITa M0 IJIAHUPOBAHUIO, OpPraHU3allMd U IPOBEIACHUIO
YYEHMUYECKUX OJKCIIEPUMEHTOB, yMEHWE HaOmoIaTh 3a XOJOM Ipolecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €0 PE3yNbTar, (OpMYIUPOBaTh 0000IICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIEIOBAHMS, COCTABIISTh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHHE BBIOWpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH WHOOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TTOJIyIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpPKAaHUs, CIPABOYHbIC
nocobusi, pecypchl MHTepHeTa), KPUTUYECKH OIICHUBATh MPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHE TIPUMEHSATh Pa3Iu4YHbIe METOJABl M 3aMpOChl MPU MOUCKE U OTOOpE
nH(OpPMAIMK W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX IS BBITIOJTHEHUS
y4eOHBIX U TTO3HABATENBHBIX 33]1a4 OTMPEIeIEHHOTO TUTIA, TPUOOPETEHUE OMNBITA B



o0JacT UCHONB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHM,
OBJIAJICHUE KYJIbTYPOW aKTUBHOTO MUCITOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTUMAIBHYIO POpMY MpeAcTaBiICHUS UHPOPMALIUUA U
WUIFOCTPUPOBATh pEHIaeMble 3aJa4d HECJIOKHBIMH CXEMaMH, JUarpaMMaMu,
apyrumu GopmMamu rpaduKi U UX KOMOUHAIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
HCCIIEIOBATENLCKON NEATEIbHOCTH HH(POPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIBCKOr0 XO35IMCTBA M TPAHCHOPTAa HA COCTOSIHUE OKPYXKAKOIIEH NPUPOIHON
Cpelpbl.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIE A1eiiCTBUS:

YMEHHS 3a/laBaTh BOINPOCHI (B XOJie¢ auaiora W (WIM) JIUCKYCCHUHU) TIO
CyllecTBy  oOcCykaaemMoill  TeMbl, (POPMYJIHPOBATH CBOM  MPEIJIOKECHHS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOMN 3a1auH;

YMEHUS  NPEICTaBIATh  IMOJYYEHHBIE  pe3yibTaThl  IIO3HABATEJILHOMN
NEATEIbHOCTH B YCTHBIX W HHMCBMEHHBIX TEKCTax; JeJaTh IPE3CHTALUI0
pPE3yIbTATOB BBHINOJHEHHUS XMMHYECKOIO SKCIIEpUMEHTa (Ja0OpaTOPHOIO OIIbITa,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

YyMEHUs Y4eOHOro COTPpYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W MCCIIEIOBATEIbCKOM  JACSATENBHOCTH  IPU  pPEUICHUU
BO3ZHUKAIOIIMX MpOOJIEeM Ha OCHOBE Yy4E€Ta OOLIMX HMHTEPECOB U COIIACOBAHUS
no3utiuii (00CykIeHusi, 0OMEH MHEHUSMHU, «MO3TOBBIC IITYPMbD», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBINIOJIHEHHOM pabOThI U JpyTHeE).

PeryasiTuBHbIC yHHMBeEpCaJlbHbIC y4eOHbIE 1eliCTBUSA:

YMEHUE CAaMOCTOATEIBHO OINPENENATh LEIH JEATEIbHOCTH, I[UIAHWPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSTEeNbHOCTh, BIOMPATh Hanbosnee 3(PpPeKTUBHbIE CIIOCOOBI pelieHUs] YUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
IPEIJIOKEHHBIM QJITOPUTM JCHUCTBUUA [PU BBIIIOJHEHUM 33JaHUM C Y4YETOM
MOJIy4YEHHUsI HOBBIX 3HAHUNA 00 M3ydaeMbIX OOBEKTaxX — BELIECTBaX U PEaKLUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pe3yjbTaTa 3asBJICHHON LU, YMEHUE
UCII0JIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, IIPEAJIaraeMbl€ B YCJIOBUM 3aJJaHUMN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pPE3yNbTATOB IO OCBOEHHUIO 00S3aTEIILHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (emepanbHO paboueld MporpamMmoi,
BBIJICJISIIOT: OCBOCHHBbIE OOYYaIOIIMMHUCS HAay4yHbI€ 3HAHUSA, YMEHUS U CIOCOOBI
nevcTBull, cnenuduueckue IS TOpeAMeTHOM oOnacth  «XUMHS», BHUIBI
NEATEIBHOCTH IO  MOJYYEHWID HOBOIO  3HAaHWs, €ro HHTEpIpETaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX yU€OHBIX U HOBBIX CUTYAIHIX.



K xoniy oOyuenus B 8 kiacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM yPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

pacKpbIBaTh CMBICH OCHOBHBIX XMMHYECKHX IMOHSATHWA: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASL aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas 10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHMCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATENBHOCTb, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasi peakius, KiacCu(UKalus peakluuid: peakiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUs, pPEaKUUUd 3aMELICHUs, peaKuuu
oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEaKIUU, TEIIOBONU 3P(PEKT peaKiuH,
AIpO aToOMa, AJIEKTPOHHBIA CIIOM aroMa, aroMHas oOpOuTalb, pPaaHyC
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAs U HEMOJSpHAs KOBAJCHTHasi CBSI3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSITh 3TU TOHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIi COCTaBJIeHUs (QopMyi
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

ONpPEENATh BAJIEGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKUCIEHUSI  BJEMEHTOB B  OWHAPHBIX  COEIUHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJAacCy COEAUHEHHU IO
dbopmyiam, BHJ XHUMHYECKOM CBsI3M (KOBaJICHTHass W HMOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

packpeiBath cMmbicn Ilepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojioxeHusd B Ilepumonnueckoi cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TabnuuHyro Qopmy Ilepuoguueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh IMOHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y», manbsie u
OoJbIlIe TEPHUOAbl, COOTHOCHUTH OOO3HAYEHHs, KOTOPbIE HUMEIOTCS B
tabmuie «llepmomnueckas cucteMa XuMUYeckux odnmemeHTtoB J[. .
MeHnneneeBa» € YHCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij siipa, o0IIee YUCIO AIEKTPOHOB
U pacrpeeieHle UX Mo 3JEKTPOHHBIM CII0SIM);



KJacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakiuu (10 YUCIy U COCTaBy YYacCTBYIOIIUX B PEAKITUU
BEIIIECTB, M0 TETIOBOMY (D eKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MPUMEPAMU MOJIEKYJIIIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 Gdopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OTIEPAIMHA MBICIUTEIHPHON NEATCIHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTH3alluio, KilacCHU(UKAIIHIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3ed — JJIsl M3Y4YCHHUS CBOMCTB
BCIIECTB M XHMHYECKHUX pEAKIUH, eCTECTBCHHO-HAyYHBIE METOMIbBI
MO3HAHUS — HAONIOACHUE, W3MEPCHHE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeoBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TMOCY/ION U
7abopaTOpHbIM 000pYy/IOBaHMEM, a TakXKe TMpaBWiiaM OOpalIleHus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOJYYCHUIO H COOMUPAHHIO
ra3oo0pa3HbIX BeEIIeCTB (BOAOpOJa H KHUCJIOPOJA), MPUTOTOBIICHUIO
pacTBOPOB € OMNPEACITEHHOW MAacCOBOW J0JIEH PAaCTBOPEHHOIO BENIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCHEPUMEHTBHI IO
pacro3HaBaHWIO PACTBOPOB MIEIOYEH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(Jrakmyc, heHondTaenH, METUIIOPAHXK U JIPYTHUE).

K xon1y oOydenus B 9 kiaacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM ypOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMHYCCKHX TTOHATHH: XHUMHYCCKUH
DJIEMEHT, aTOM, MOJIEKyja, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CII0)KHOE BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHUCJICHHS, XUMUYECKasl PeaKIus, XUMUIECKasl CBs3b, TEIUIOBOU 3(dekT
peakinuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJICKTPOJMTHI,
HEDAJICKTPOJUTHI, DJIEKTPOJMTHYECKAS TUCCOIUAIUS, PEAKIMH HOHHOTO
oOMeHa, Karaiu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBIE PEaKIUH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHCIIUTENh,  BOCCTAHOBHUTENb, OKHCICHHE ¥  BOCCTaHOBJICHUE,



aTOTponus, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
METAJIMYECKas), KpUCTANIMYECKas penieTka, KOpPpo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
koHueHTpamus [[JIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSTHS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIi COCTaBJieHUs (QopMy
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

ONPENENATh BAJICHTHOCTD U CTEIEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIacCy CO€IMHEHUU 1o ¢GopMmyiaM, BHI XHUMHYECKOU
CBs3M (KOBaJCHTHas, WOHHAsg, METAUIMYEcKas)) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKOU (opMyJie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOpAaX HEOPTraHWYECKUX COCAMHEHUMU, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuomnmueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIUCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ileproguyeckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» M «1modouyHas
noarpynmna (b-rpynma)», manesie u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOJUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpenieieHde WX 0 JJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npeaenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHHS MX
aTOMOB;

KJIaCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy W COCTaBY YYAaCTBYIOIIMX B peaKIUU
BEIIECTB, MO0 TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX DJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUYECKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, TMOJTBEPKIas OIMNUCAHUE
puUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTaBIISAITh YPABHEHUSI BJIEKTPOJIUTUYECKOW JUCCOLUUALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIUA HOHHOTO
oOMeHa, ypaBHEHHUS pEaKlud, MOATBEPKIAIONMNX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;



pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIH;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUS XHWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJSPHYIO MacChl
BCII[ECTB, MAaCCOBYIO JOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 (dopmylie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKITUU;

coOmoaTh  MpaBWiIa  IOJB30BAaHUS  XUMHUYECKOM  TOCYJOH |
7a00paTopHbIM  O0OPYJIOBaHMEM, a TaKXe IIpaBuUjia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOJYYECHUIO H COOUPAHHIO
ra3000pa3HbIX BEMIECTB (aMMHaKa M YIJICKUCIIOTO rasa);

MPOBOJAUTL  PEaKIMW,  IOJATBEP)KIAIOIIME  KAaYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU/I-,
uonua-, KapOoHart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHII-UOHBI,
KaTHOHBI aMMOHHUSI W HWOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaxX HEOPTaHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OIEpAllMM MBICITUTEIFHON JAEATeIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3allUi0, BBISBICHUE
MIPUYUHHO-CJICACTBEHHBIX CBSI3€H — JUIA M3YyYCHUS] CBOWCTB BEIIECTB W
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOMbl TIO3HAHUS —
HaOJII0JICHHE, M3MEPEHHEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peajbHbId H
MBICJICHHBIN ).



3. TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KosaunuyectBo yacos
Ne HaumenoBanue pasneiioB u DJieKTpoHHbIe (HudpoBbIe)
Kontposbsubie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBonavajbHble XUMHUYECKHE MOHSATHS
Xumusi — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuoreka [JOK
' IIPaKTUYECKOU AEATEIbHOCTH https://m.edsoo.ru/7f41837c
YejoBeKa
BemiecTBa n xXuMnueckue bu6mmoteka [IOK
12 15 1
peakimu https://m.edsoo0.ru/7f41837c
Hroro o paznemy 20
Pazgen 2. BaxHeiimme npeacTaBuTe1d HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopon. [Tonsitue 5 bubnuoreka [LIOK
' 00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopoa.ITonsitue o kucmorax 3 1 bu6nmmorexa [IOK
' U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitie 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIC KJIaCCHI 1 1 1 bubmuorexa [JOK
' HEOPraHUYECKUX COEAUHEHUIN https://m.edsoo0.ru/7f41837c
Hroro no pazaeny 30

Pasznen 3. [lepuoauveckuii 3akon u [lepuoagnueckas cucrema xumudeckux 3jieMeHToB /I. M. MenneneeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Iepronnueckuii 3aK0H U

31 [lepnoauueckas cucrema 7 bu6mmoteka LIOK
XUMUYECKHX djieMeHToB /1. 1. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XuMHu4ecKas CBA3b.

3.2 OKHCH:TCeﬂiHi)- ’ 8 bubmiorexa LIOK

https://m.edsoo0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKIIUN
bubnuoreka [JOK
Hroro no paszery 15 https://m.edsoo0.ru/7f41837c
PesepBHOE Bpemst 3 bubmiorexa LIOK
https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

8 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne Mara nudposbie
Tema ypoka Kourposbubie | IlpakTuyeckue
n/n Bcero U3ydyeHHsi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
1 [Ipeamer xumuun. Ponbs XuMuu B )KU3HU 1 bubnnorexa [JOK
yenoBeka. Tena u BemnecTa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX TIO3HAHUS B XHMHUHU 1 bubmmorexa [IOK
8 https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1 «[IpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubmmoreka [IOK
oOparieHus ¢ 1abopaToOpHLIM https://m.edsoo.ru/ff0d23dc
000pyaOBaHUEM»
Yucrele BemecTBa 1 cMecH. CriocoObl bubnuorexa [JOK
4 . 1
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[TpakTudeckas padora Ne 2
5 «l?as eJICHUE cﬁeceﬁ (Ha mpumepe 1 brbsmorexa HOK
o N PIIMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmotexa I1IOK
1
6 ATOMEL H MOIIEKYJIb! https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 but6mmoreka [JOK
(CUMBOJIBI) XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIECTBA 1 brbmorexa [OK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJSIPHOE yUCHHE 1 bubamorexa [HOK
YIApHOE ¥H https://m.edsoo.ru/ff0d2d50
10 3aKO0H OCTOSHCTBA COCTAaBA BEIECTB. 1 but6mmoreka [JOK
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Xumuuaeckas popmyiia. BaneHTHOCTD
aTOMOB XMMHYECKUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCUTEIbHAA aTOMHAs Macca.

bubnnorexa [JOK

11
OTHOCUTENBHAs MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XUMHUYECKOTO bubnuorexa [JOK
3JIEMEHTa B COCUHECHUH https://m.edsoo.ru/ff0d350c
13 KommaecTo BemecTBa. Moub. bubnnorexa [JOK
MognspHas macca https://m.edso0.ru/ff0d5230
1 du3nyecKne U XUMUYSCKUE SIBJICHUS. bubnnorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBUs IPOTEKAHUS bu6mmoteka [LIOK
XUMUYECKUX PeaKLni https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MACChI BEIIIECTB. bubmmoreka [IOK
XHUMUYECKUE YPABHEHHUA https://m.edso0.ru/ff0d3b88
Brruncnenust KoaudecTBa, MacChl
17 BEILIECTBA M0 YPABHEHUSIM XUMHUYECKHX brbmmorexa [IOK
B N P https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukaius XuMUYeCKUX peaKkiuit
18 (coe I/IH(I;HI/ISIH A3JTI0KEHUS e brbmmorexa [IOK
8 b ’ https://m.edso0.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIONEAuCT. O000IIeHHE ’ brbmorexa [OK
’ . https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTtponbHas padora Nel mo teme bu6mmoreka [IOK
«BelecTa 1 XMMUYECKUE PEAKLII) https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. Cocras
Y bubmuoreka [JOK
21 BOo3yxa. Kucimopon — anemeHnT u

npocToe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e
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duznueckre U XUMHUYECKUE CBOMCTBA

22 K oJ1a (peaKiuu OKUCICHUS bubmioreia LIOK
METTOPOZA |PEaltt ICHIT, https://m.eds00.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CniocoOblI MosTy4eHus KUCI0po/ia B
23 5 bu6mmoreka [IOK
HabOpaTOPHH 1 NPOMBIIIICHIOCTH. https://m.eds00.ru/ff0d497a
[TpumeneHue kuciaopoa
TennoBoit 23pPexT xummaeckon
peakuuu, MoHsATUE O bu6mmoteka LIOK
24
TEPMOXUMHYECKOM YPaBHEHUH, FK30- U https://m.edso0.ru/ff0d4790
SHIOTEPMUYCCKUX PEAKIIUIX
TormuBo (HEPTH, YrOiIb U METaH).
25 3ar azﬂeéne(l];os yxa CIIoCOOBI iro bubmorexa LIOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEOTBPALICHUS
[Ipaktrueckas padbota Ne 3 o Teme
26 <<1?[0J'I YeHHUE U 5061/1 aHWe KUCIopoJa brbsmorexa HOK
y 1P PO, https:/m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTB»
97 Bonopon — anemMeHT U mpocToe bubnnorexa [IOK
BelecTBo. HaxoxaeHue B npupoe https://m.edsoo.ru/ff0d4dd0
o8 du3nvecKue 1 XMMUYECKHAE CBOMCTBA bu6mmotexa I1IOK
Bogopoaa. [IpuMenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KUCIOTAX M COJISIX bubmmorexa [IOK
g . https://m.edso0.ru/ff0d50d2
30 Crioco0bI momy4YeHust BOAOPOIa B bubnuoteka [IOK
Jaboparopuu https://m.edsoo.ru/ff0d4dd0
[Tpaxtuueckas padota Ne 4 o Teme
31 «l?lon YeHHUE U 5061/1 aHWe BOJIOpOa bubmmorexa LIOK
y 1P HOPOJE, https://m.edsoo.ru/ff0d4f42
U3YYECHHE €r0 CBOMCTBY»
32 MounsipHbIii 00BEM ra3oB. 3aK0OH bubnmoreka [IOK
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ABoraapo

https://m.edsoo.ru/ff0d542e

Brrauciienns 00bEMa, KOJIHYECTBA

bubnnorexa [JOK

33 BEILIECTBA r'a3a 10 €ro U3BECTHOM
o MY https://m.eds00.ru/ff0d55a0
KOJIMYCCTBY BEIIECTBA HIIK O0BEMY
Brruncienus o065EMOB ra3oB I10
34 ABHCHUIO PEaKI[MH Ha OCHOBE 3aKOHA bubmmorexa [IOK
P .. peaith . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIECHHUH ra30B
35 du3nyecKre U XMMUYECKUE CBOMCTBA bubmmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tousarue 06 bubmuoreka [JOK
WHJMKaTOpax https://m.edsoo.ru/ffod59e2
Bona kak pactBoputens. HacklmenHbIC
37 Y HCHACHI peHHI)IGI:) acTBOpPBL. MaccoBas bubmmorexa [IOK
H P pbl- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOpE
[Tpaktuyeckas pabora Ne 5 o Teme
38 «IIpurorosieHne pacTBOpoOB ¢ bubnuorexa [LIOK
onpeaeNEHHON MacCOBOM 10y https://m.edsoo.ru/ffod5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponbnas padora Ne2 o teme bubmuoreka [LIOK
«Kucnopox. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKkcupsl: cocTaB, KIaccupUKaIus, bu6nmnorexka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LHOK
’ p https://m.edsoo.ru/ff0d664e
OKCH/JIOB
42 OcHoBaHUsI: COCTaB, Ki1accuuKanus, bubnunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomyueHue m XUMHUYECKHE CBOMCTBA bubmuoteka [IOK
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OCHOBaHUH
Kucnotsr: cocras, kiaccuduxaus, bubmmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TomyueHue 1 XUMHYECKHE CBONCTBA bubmmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATYpa,
46 CHOCOéLII) r[l([)n LI)CHI/I}I XI/IMI/I‘IZ,(E)KI/IG bubmmorexa [IOK
N y ’ https://m.edso00.ru/00ad9474
CBOWCTBA
[Ipaktuyeckas padora Ne 6. Perenne
47 HKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeEME bu6mmoteka LIOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHU I
48 ['eHeTnyeckas CBSA3b MEX]1y KJIaCCaMU bubmmoreka [JOK
HEOPraHWYECKUX COCTMHEHUIN https://m.edso0.ru/00ad9a50
bu6mmotexa [IOK
49 O06o01IeHrne U CUCTEMaTH3aIS 3HAHUI
B . https://m.edso00.ru/00ad9ch2
Konrtpomnsnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX bubsmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COeIMHEHU N
[TepBbie MOMBITKH KJIacCHU(pUKAIIUN
51 XI/II\I/)II/I'-IGCKI/IX 3JIEMEHTOB gOHHfHC 0 bubmmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJTHBIX 3JIEMEHTOB
Ilepuoauueckuii 3aKOH U
52 IT o ast CHCTeMa XUMHUYECKUX bubmmorexa LIOK
Kasi CHCT
epHOIYIeC https://m.edsoo.ru/00ada52c
anemenToB 1. . MenneneeBa
53 Ilepuopl, TpyIIIbI, TOATPYIIITHI bubmmorexa LIOK
CPHOMEL TDY > TTOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnmoreka [IOK
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snep. N3ororbl

https://m.edsoo.ru/00ada342

CtpoeHue 311eKTPOHHBIX 000JI0YEK

bubnnorexa [JOK

55 I1 i
ATOMOB STEMEHTOB 1ICPHOAMHECKON https://m.edsoo.ru/00adaébc
cuctemsl J. 1. Menpaeneepa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnuoreka [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproauyueckoro 3akoHa st
pa3BuTUs HayKu U npaktuku. 1. U. bu6mmoteka [LIOK
57 -
MenieneeB — y4€HbIH, IEAAror u https://m.edsoo.ru/00ada96e
rpaXTaHUH
DIIEKTPOOTPULIATETLHOCTh AaTOMOB bubmmoreka [JOK
58
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmmoteka [IOK
59 "
OHHAT XHMHUACCKAT CBAD https://m.edsoo.ru/00adac34
60 KoBasneHTHas noiaspHas XuMudeckas bubmuoreka [LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBajieHTHas HeNosIpHas XUMUYECKast bubmuoreka [LIOK
CBSI3b https://m.edsoo.ru/00adaab9
but6mmoreka [JOK
62
Crenens okncACHHS https://m.edsoo.ru/00adae28
63 OKHCITUTENIEHO-BOCCTAHOBUTEILHBIC bubnmnoreka [IOK
peakunu https://m.edsoo.ru/00adb076
64 OKHUCIUTENU U BOCCTAHOBUTEIN bubmmorexa LIOK
https://m.eds00.ru/00adb076
65 Kontponbnas padora Ne4 mo teme bubnmoreka [IOK

«Crtpoenne atoMa. XuMHUYECKast CBSI3b»

https://m.edsoo.ru/00adb486
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66 PesepBHblii ypok. O60011eHuE 1 1 bubmmoreka [IOK
CHCTEMAaTH3alusl 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHeiil ypok. O000IICHNE 1 1 bubmmoreka [IOK
CHCTEMaTH3alMsl 3HaHUH https://m.edso0.ru/00ad9ch?2
68 PesepBHeIil ypok. O000IICHNE 1 1 bubmmoreka [IOK
CHCTEMaTH3alusl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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9 KUIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uugposbie
Ne i/ P Konrtpoabsnbie | IIpakruyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKUA
[loBTOpEeHue u yriuyOneHue 3HaHUM bu6mmoteka [LIOK
11 ) 1
OCHOBHBIX pa3JIeNioB Kypca 8 kiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmmoreka [JOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIUAIINS. 8 1 1 bubnmoreka [IOK
' XUMUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemeranibl u X coeqUHEHUS
91 OO11ast XapakTepUCTUKA XUMUYECKHX 4 1 bubnnorexa [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edso0.ru/7f41a636
OO11ast XapakTepHCTUKA XUMUYECKHX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa LIOK
' PYTHIRL- L-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61as XxapakTepuCTUKa XMMUYECKHX
2.3 aneMeHTOB VA-Tpymisl. A30T, hocdop u ux 7 1 bubmmorexa [OK
' PymaL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO6111ast XapaKTepUCTHKA XUMHUYECKUX
2.4 sneMeHTOB IVA-Tpynmnel. Yriepon u 8 1 2 buGnnorexa [IOK
' . PYIHBL P https:/m.edso0.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
HWroro no pazneny 25
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Pa3gen 3. MeTa/uibl M X COeIMHEHUS

. bu6mmoreka [IOK
31 Oompe cBOACTBA MCTALIOR 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiine MeTamibl U KX COEIUHEHUS 16 1 2 httos://m.edso.ru/7f41a636
Htoro mo paznemy 20
Pa3nen 4. Xumus u okpyzkaiomas cpeaa
4.1 BemecTBa 1 MaTepuaibl B )KM3HH YeJIOBEKA 3 bubmorexa HOK
' - P https://m.edso0.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
9 KJIACC
KoanuectBo 1yacos DJIeKTPOHHBbIE
Ne Hara nuppoBbIe
Tema ypoka Konrpoabnbie | IlpakTtnuyeckne
n/n Bcero u3yuyeHusi  odpa3oBaTebHbIE
padoThI padoThI
pecypchI
Ilepnonnueckuil 3aK0H.

1 [Tepuoanueckas cucrema 1 bu6mumoreka LIOK
XAUMUYECKHUX 31eMeHTOB /1. 1. https://m.edsoo.ru/00adb59e
Menneneena

2 3aKOHOMEPHOCTH B U3MEHECHUH 1 bubnmuoteka [IOK
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CBOMCTB XUMUYECKUX DJIEMEHTOB
MEPBBIX TPEX MEPHUOIIOB

https://m.edsoo.ru/00adb6b6

3 Krnaccudukanus 1 HOMEHKIaTypa bubnmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl xuMudeckom CBSI31 M TUITBI bubmuorexa [JOK
KPUCTAJUIMYECKUX PEUIETOK https://m.edsoo.ru/00adbac6
KonTtponsnast padora Nel mo teme

3) «IloBTOpeHue u yriyoieHue 3HaHui
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca»

6 Kiaccupukanuss XuMu9IecKux bubnuorexa [JOK
PEAKLHI MO Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE 0 CKOPOCTU XUMHUYECKOM

7 eakuuu. [IoHATHE O TOMOTEHHBIX U Bubnuorexa LIOK
peari. https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIMIX
[ToHsITHE O XUMHUYECKOM PaBHOBECHH.

8 @DaKTOpPBI, BIUAIOIINE HA CKOPOCTh bubnnorexa [HOK
XUMHUYECKON PEaKIMU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PABHOBECHS

9 OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE bubnnorexa [HOK
peaxkuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOIUTHYECKON

10 nccormanuu. CuibHbIC U c1abbIe bubmmorexa LIOK
A HHATHH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI

11 NouHble ypaBHEHUS peaKIil brbmmorexa LOK

yp p https://m.edsoo.ru/00add448
XUMUYECKUE CBOMCTBA KUCIIOT U
. . bubnuoteka [JOK
12 OCHOBAHUH B CBETE MPEICTABICHUI

00 DJIEKTPOTUTHYECKON TUCCOIHAIIIH

https://m.edsoo.ru/00add5d8
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XMMHYECKHUE CBOICTBA COJIEU B CBETE

13 [IPEACTABIIEHNUI 00 bubmorexa OK
peAl . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON TUCCOIHAIINH
14 [TousaTHE O TUOPOIIH3E CONIEN bubmmnorexa [OK
b https://m.edsoo.ru/00add9d4
15 O060011IeHNE U CHCTEMATU3ALIUS Bu6muoreka [JOK
3HAHUHU https://m.edsoo.ru/00addd12
[TpakTrueckas pabota Ne 1.
16 «Pemienue 3xcriepuMeHTaAIbHBIX bubnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1a9»
Kontponbnas pabota Ne2 o teme
17 «DNEKTPOIUTHYECKAST TUCCOLIALINS bubnnorexa LIOK
p a 1At https://m.edsoo.ru/00addecO
XVWMUYECKUE PEaKIUU B PACTBOPAX)
O01asa xapakTepruCcTUKa rajIoreHoB.
18 XI/III\I/III/ILIGCKIi/Ie CBI;))fICTBa Ha ImpuMepe bubmiorexa IJOK
p p https://m.edsoo.ru/00addfe2
XJopa
XnopoBogopoj. ConsiHas KHCIIOTA,
19 XHMII/)IquIfH: CIBIOP'ICTBa MHOJYyUEHHUE bubmorexa LHOK
’ y ’ https://m.edsoo.ru/00ade104
IPUMEHCHHE
[TpakTtuyeckas padora Ne 2 o Teme
20 «[Tonyuenue coITHON KUCIOTHI bubmorexa [JOK
y . N ’ https://m.edsoo.ru/00ade348
U3y4YeHHE e€ CBOWCTB»
Brraucienus o ypaBHEHUSIM
21 XUMHUYECKUX PEAKIINI, ECITH OIUH U3 bubmaorexa LOK
P ’ g https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0mas XxapaKTEepPUCTHKA DJIEMEHTOB bubnmnoreka [JOK
VIA-rpymrsl https://m.edsoo.ru/00ade64a
23 AnnoTpomnHbie MOAU(PUKAIINH CEPHI. bubmuoteka [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

Haxoxnenue cepbl v €€ COeIMHEHUI
B IIpUpoJie. XMMUYECKHE CBOWCTBA
cephl

https://m.edsoo.ru/00ade64a

CepoBoaopoj1, CTpOEHHUE,

Bu6moreka [JOK

24
buznYeCKre U XUMUIECKIE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KUCIOTa,
25 ¢u3nUecKre 1 XMMUYECKHEe CBOICTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XHWMHUYECKUE PEAKLINH, JICKAIINE B
OCHOBE INPOMBIIIJIEHHOT0 Croco0a
2% IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKAaroIIeH cpeibl COeTUHEHUSIMUI
cepsl
97 Brruncienue MaccoBoM 1011 BBIXOA bubnuoteka [IOK
IIPOJIYKTa pEaKkLuu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTHKa 3JIEMEHTOB
28 VA-rpynnsl. A30T, pacpoCTpaHEeHue bubnnorexa [HOK
B IIpUpoJie, PU3NYECKUE U https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
AMMuak, ero GpusnvecKue u
29 XUMUYECKHE c(b);oﬁCTBa MOJIyYEHUE U Bubmuorexa LIOK
’ y https://m.edsoo.ru/00adf004
MIPUMEHEHUE
IIpakTrueckas padora Ne 3 mo teme
30 «IE)Ion YeHHe alvlleHaKa U3Yy4YEeHHE €T bubmmorexa TIOK
_ Y »H3Y https://m.edsoo.ru/00adf180
CBOWCTB»
31 A3OTHas KUCIIOTa, €€ GU3NYECKUE U Bbu6nuoreka [IOK

XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/00adf306



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 no0pennii. XuMU4eckoe buGnnorexa [JOK
YAODPCHIHH. . hitps://m.eds00.ru/00adf518
3arpsi3HEHNE OKPY KaIoIIel cpebl
COCTMHEHUSIMU a30Ta
®ochop. Oxeun pocdopa (V) n

33 Q)ocgo pHaH KI/I(fJ[IfTa q(infsnf{ezxne " buomorexa LIOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyYCHHE
Hcnonb3oBanue pocdaros B
KauyeCTBE MUHEPATbHBIX yIOOPCHUIA. bubnuotexa [JOK

34 o
3arpsi3HeHUE PUPOIHOM Cpebl https://m.edsoo.ru/00adfc20
docharamu
VYrnepon, pacnpocTpaHeHue B

35 npu f) Ie[ g)nsnieCKie Y XUMUYECKHE bubmmorexa LIOK

PHPOAC, https://m.edsoo.ru/00adfd9c
CBOWCTBA
Oxkcupl yriaeposa, ux pusndeckue u

36 XHMHYECKHE CBONCTBA. bu6mmoreka [IOK
DKONOTHYECKHEe MPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcuIoM yriiepona (1V)

) bu6nmmoreka [IOK
37 VYronbHas KucnoTa U €€ conu
https://m.edsoo.ru/00ae006¢
[TpaxTrueckas padora Ne 4 o Teme
"[lonyueHne yriaekucIiioro rasa. bubnnoreka [HOK

38
KauectBenHas peakiust Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHaYaTLHEIEC TOHATHS 00
39 OpraHMYECKUX BEIIECTBAaX KakK O bubmorexa TIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepoa
40 Kpemnuii u ero coequaeHus bu6nmnoreka [JOK



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00ae080a

[Ipaktuyeckas padora Ne 5. Perenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME

Bu6mmoreka [JOK

41
«BakHenIe HeMETaJUIBI U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHU
Kontposbnas padota Ne3 mo teme

42 «Baknenue HeMeTaLIbl U UX buGnnorexa [JOK

https://m.edsoo0.ru/00ae0e18
COEIMHEHUA
OO6m1as xapaKTEepPUCTHKA XUMUYECKHUX
3JIEMEHTOB — METAJLJIOB.

43 Metamm4aeckas CBs3b U bu6mmorteka [IOK
METAJINYECKask KpUCTAIUINYECKas https://m.edsoo.ru/00ae103e
peumérka. Pu3nyecKre CBOMCTBa
METAIIOB
XHUMHUYECKHEe CBOMCTBA METaJIJIOB.

44 DIEKTPOXUMHUYECKUA DS bubmorexa [JOK

p N P https://m.edsoo.ru/00ae1156
HaIpsKEHUN METaJIOB
O61ue crnocoObl MOTyUYeHUs
meraioB. Ciuiasel. Beruncienus mmo

45 ABHEHUIM XUMHUYECKUX PEAKIIUN bubmmorexa [JOK
yp peakiui, https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJAEPKUT
puUMecH

46 ITonsarue o xoppo3UN METAIIOB bubmmorexa [OK

pp https://m.edso0.ru/00ae1278
Bbu6nmuoreka [IOK

47 €JIOYHEIE METAJIIBI
= https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuoteka [JOK
Kaltus https://m.edsoo.ru/00ae14bh2

49 [IlenouHo3eMenbHBIC METAILITBI — bubmuorexa [JOK
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KaJIbIIMA U MarHum

https://m.edsoo.ru/00ae15e8

bu6mmoreka [IOK

50 B %
KHCHIITHE COCHCIHA KaIbHHA https://m.edsoo.ru/00ae15e8
51 O00011eHNE U cCUCTEMATHU3ALINAA
3HaHWUHI
JKécTtkocTh BOAKI M CIIOCOORI €6 Bu6mmoreka [JOK
52
yCTpaHEHUs https://m.edso00.ru/00ae1886
IIpaxTiueckas padora Ne 6 o Teme
53 ")IIZéCTKOCTB BOpI)I 1 METOMBI €€ bubmorexa [IOK
" A A https://m.edso0.ru/00aelae8
yCTpaHEHUs
bubmuorexa [JOK
54 An %
FOMITHIH https://m.edsoo.ru/00ael1c64
AmMdoTepHbIe CBOICTBAa OKCHIA U bu6nunoreka [IOK
55
TUAPOKCHUIA https://m.edsoo.ru/00ae1c64
bu6mmorexa [IOK
56 K
e1e30 https://m.edso0.ru/00ae1d86
57 OKcuIbI, THAPOKCHUIBI M COJIH XKeJle3a bu6nmmoreka [IOK
(1) u xeme3a (I11) https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATHU3AIINA
3HAHUHI
[IpakTuyeckas padota Ne 7. Perenue
59 AKCTIEPUMEHTAIBHBIX 3314 110 TEME bubnmnoreka [JOK
«BakHe1me MeTaiIbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHHUSD
Brruncnenus o ypaBHEHUSAM
60 XUMUYECKHUX PEAKLUH, €CIIU OJIUH U3 bubnnoreka [HOK

pEareHToB J1aH B U30BITKE UITU
COJICPKUT IpUMeECH. BrraucneHus

https://m.edsoo.ru/00ae1750
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MacCOBOMH JI0JIM BBIXO/a ITPOTyKTa
peaxiuu

O00011IeHUE U cUCTEMATU3ALUAS

61 . 1
3HaHUI
KonTtponsnast padora Ne4 mo teme
62 «BaxHeWIe MeTalIbl K UX 1
COCIMHEHUS
63 BemectBa u maTepuaisl B 1 bu6mmoreka [IOK
IMOBCEIHEBHOH )KU3HU YEI0OBEKA https://m.edso0.ru/00ae3f50
XHUMHYECKOE 3arpsI3HEHHE bubnuoreka [IOK
64 . 1
OKPYXaIoIIeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuoreka [IOK
9KOJIOTHYECKHX MPpodsieM https://m.edsoo.ru/00ae4270
66 PesepsHblil ypok. O600111€HNE U 1 bubnnorexa [HOK
CHCTEMATU3alUS 3HAHU N https://m.edsoo.ru/00ae0d0a
67 Peseprubriit ypok. O600111eHIE 1 1 bubnuoteka [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adh33c
68 PesepBHslit ypok. O600111eHNE U 1 bubnmnoreka [IOK
cHUcTeMaTU3alus 3HaHUI https://m.edsoo0.ru/00ad9cb2
OBUIEE KOJIMYECTBO HACOB I1O 68

ITPOTPAMME
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