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COAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayanbHble XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. Du3nMyecKkue CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BemlecTB. [loHsTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Crioco0nI pazaeneHus: cMecei.

ATOMBI M MOJIEKYJIBl. XHUMHYECKHE dJIeMEHThl. CHUMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U CIIOXKHBIE BEIIeCTBA. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuueckass (popmyrna. BaleHTHOCTP aTOMOB XHUMHYECKHUX OSJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTHOcuTenbHAS MOJICKYJIsSIpHAas Macca. MaccoBas 10711 XUMUYECKOTO AJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemecTtBa. Mosnb. MonsipHas macca. B3anmocBsi3b KoJn4uecTBa,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkue U XUMUYECKHUE SIBJICHUsI. XMMHUECKas peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHUs MacChl BellecTB. XuUMudeckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, PA3I0KEHHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBuiaMu paboThl B J1a0OpaTopuu U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 00OPY/IOBaHUEM, U3yUYEHUE M OIHMCAHHE
bU3MYECKUX CBOMCTB OOpaslloB HEOPraHWYECKUX BEIISCTB, HAOJIOJICHHE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAlUs BOJAbI) U XUMHYECKHUX (FOPEHHUE CBEYH, MPOKAINBAHUE
MEIHOM MPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCIOTOM) SIBIICHUM, HAOIIOACHUE U
ONMMCaHUE NPHU3HAKOB IMPOTEKAHUS XUMHYECKUX peaKuui (pas3jioKEeHHE caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUIIPOKCHU]IA
menu (II) mpu HarpeBaHuu, B3auMoJIeicTBUE Kene3a ¢ pactBopom conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHHsl CMECced: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHLISAIMSA, XpoMaTorpadusi, IpoBeeHne OYUCTKU TTOBAapEHHOU
coimv, HaOJIOJEHWE U  ONKCAaHWE  PE3yJbTaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHHUSI MAaccChl, CO3/[aHHE€ MOJENEeH MOJEKY
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HCOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3JeMEHT U MPOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PuU3MUECKue U XUMHUYECKHE
cBoicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucinopoga. CrocoOsl



MOJIyYeHUsT KHUCIIOpoJa B JlabopaTopud U MpombiiieHHOCTH. Kpyrosopot
KHUcIopoaa B mpupojie. O30H — aJioTporiHas MoAu(GUKAIIKS KUCTOPOa.

TermnoBoll 3P(GEeKT XUMUYECKOH pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yrojdb M METaH. 3arpsA3HCHHE
BO3/1yXa, yCUJICHUE TapHUKOBOTr0 3 dekTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocTtoe BemecTBOo. HaxoxaeHue BOmOpoaa B
npuposie, (Quznueckue U XUMHUYECKHE CBONCTBA, MPUMEHEHHUE, CIOCOOBI
nonyyeHus. Kuciorsl u comnu.

Monsipabiii  00b€M  ra30B. Pacy€Thl 1O XHUMHUYECKUM YpPaBHECHHSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputelnb. PacTBOpEI.
HaceblllieHHbIE M HEHACBIIIEHHbIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BEIlIECTBA B pacTBOpE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BoAbl B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus nHeopranmdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  cosieoOpasyromnue  (OCHOBHBIE, KHUCIOTHBIE, aM{pOTEepHBbIE) W
HecosneoOpasywmue. HomeHnknatypa oxcuyoB. Dusznueckue U XUMHYECKUE
CBOMCTBa OKCUJIOB. [TonyueHnue okcuaoB.

OcHoBanusi. Knaccudukanus ocHOBaHMH: MENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkinaTypa ocHoBaHui. PuU3NUECKME M XMMHYECKHE CBOKCTBA
ocHoBaHui. [lonydyeHrne oCHOBaHUM.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duszndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHoctn mertauioB H. H. bekerosa.
[Tomy4uenue KUCIOT.

Conu. Homenkiatypa cosneil. @U3MUEeCKHEe U XMMHUUYECKUE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXIY KiIacCaMU HEOPTAHUYECKUX COCTUHEHUH.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEAEIECHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJyUYEHHUE,
coOupaHue, paclio3HaBaHUE U M3YYEHUE CBOMCTB KHCIOPOJAA, HaOJIIOJICHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBHS BO3HHUKHOBEHUS U
MpekpalieHus ropeHus (mokapa), O3HAKOMJICHHE C 0Opa3llaMHd OKCHJIOB U
OMHMCaHUWE HUX CBOWCTB, MOJy4eHUE, COOMpAaHHE, PACMIO3HABAHME U HU3YUYCHUE
CBOWCTB BOAOpoOJia (ropeHue), B3aumojaeicTBue Bojoposaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIB30BAaHUE BUIACOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PaCTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOAECHUCTBUE BOABI C METAJTIAMHU
(HaTpueMm M Kaibl[ueM) (BO3MOKHO HMCIOJIb30BAaHUE BUACOMATEPHUAIIOB),



ucclieIoBaHue O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKHW MHAMKATOPOB B PACTBOpAaxX KUCIOT U IIEIOUEH,
n3ydeHne B3aumonencTBus okcuaa meau (II) ¢ pacTtBopoM cepHOM KHCIIOTHI,
KUCJIOT C MeETaJUIaMH, pPEaKkUUi HEUTpalu3aluy, IOJYy4YEHUE HEepacCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUla APYTMM W3 PAcTBOpa COJIM, PEUICHHE
AKCIIEPUMEHTANbHBIX 3a/a4 10 Teme «BaxkHeilmue KiIacchl HEOPraHUYECKUX
COCMHECHUIN.

IHepuoanuecknit 3axkoH u Ilepumoaumyeckas cucTeMa XMMHYECKHX
ieMeHnToB JI. W. MengeneeBa. CtpoeHue aToMoB. XMMHYECKAs CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEaKIUU

[lepBble TOMBITKU KiIacCU(DUKAIIMM XUMHUYECKUX dJeMeHTOB. [loHsitue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEOYHBIE M MIEJIOYHO3EMEIbHbIE METaJUIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckasl cHCTEMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  KoporkomepruogHas W JUIMHHONEPUOIHAs bopmbl
[Tepuonnueckoit cucreMbl xumudeckux aneMmeHToB 1. . Menaeneesa. [lepruob
u rpynmbl. OuU3MYEcKuil CMBICT MNOPSAKOBOrO HOMEpPA, HOMEPOB NEepUoja U
IPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3oronbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMUYECKHUX DJIEMEHTOB
[Tepuognueckoin cucremsl JI. M. MenaeneeBa. XapakTepUCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero noJioxkeHuto B [lepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajJnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U MEPUOJAM.

3nauenue Ilepuoanueckoro 3akoHa u [leproandeckoil CUCTEMbl XUMUUYECKUX
BJIEMEHTOB JUI pa3BUTUA Hayku W npaktuku. J[. WM. MengeneeB — yd€HbI U
rpaXkJaHUH.

Xumuueckass cBs3b. KoBaneHTHast (moJjsipHas W HEMOJISIpHAs) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBS3b.

Crenenp okucieHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporniecchl okucneHus: 1 BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEHIECTB METAUIOB M HEMETAIJIOB, B3aWMOJICHCTBHUE
TUAPOKCHAA LMHKA C PACTBOPAMHM KHUCJIOT M UIEJIOYEH, IMPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKHUCIMUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLMI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS).

Mexcnpeomemmunie cea3u



Peanuzamus MexnpeaMeTHBIX CBSI3€M NpPU M3YYEHUM XUMHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 UCIIOIb30BAaHUE KaK OOIIUX €CTeCTBEHHO--HAYyYHBIX
MOHATUH, TaK U MOHSATHH, SBJISIIOIINXCS CUCTEMHBIMU JJI1 OTIEIIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO01mue ecTecTBEHHO--HAyUYHbIE TOHSATHS: HAyYHBIN (hakT, THUIOTE3a, TeOpHs,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukamus, TMNEPUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHUE, MOJIENb, SIBIICHUE.

®usuka: Marepus, aToMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU],
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, AJEKTPUYECKUIN 3apsij, BEUIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, a3, (PM3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUS, KOCMOC, IUIAHETHhI, 3BE3/1b1, CONHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHbIE TOPOBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTIIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKAs peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalus, KaJIbIUI U HX
COEIMHEHUII B COOTBETCTBUM C TOJIOKEHHEM »3yeMeHTOB B Ilepmoamueckoit
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJBl XUMHUYECKOW CBSI3U. THIBI KPUCTAINIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALNIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOU CBS3U.

Knaccudukainus 1 HOMEHKJIATYypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHUE
CBOMCTBAa BEILECTB, OTHOCAILIUXCA K Pa3IWYHbIM KJlaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaims XuMUYECKUX PEAKIIUi MO Pa3INdHbIM MIPU3HAKAM (10 YHCITY
M COCTaBy Yy4YacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIUIOBOMY 3ddekTy, 1o
M3MEHEHUIO CTETICHEHW OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctn xuMuueckoil peakuuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHYECKUX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o xkarammse. [loHsTHe 0 XMMHUYECKOM paBHOBECHH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XWMHYECKOM PEaKUUH U TMOJOXKEHUE XUMHYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEaKIUU,  AJIEKTPOHHBIM  OanaHc
OKHCJIMTEbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUH



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C  HCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIAN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHn3M AuCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xumuyeckoi cBsizu. CreneHs aucconuanuu. CuiabHbIe U cJ1a0ble AIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBus MPOTEKaHUs peakIuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YpaBHEHMs peakuuil. CBoWcTBa KHUCIOT,
OCHOBaHMA M COJEHd B CBET€ MPEACTaBICHUNA 00  BIEKTPOJUTUUYECKON
nucconanuu. KauecTBeHHbIE peakiuy Ha HOHbI. [IoHsITHE O THIpOaN3€e CONei.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCJISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAUIOB W HEMETauioB (Tpadura M anMasa), CI0XKHBIX BEIIECTB
(xmopua HaTpUsl), HCCIEIOBAHHE 3aBUCHMOCTH CKOPOCTH XHMUUYECKOM peakiuu
OT BO3JEUCTBHUS pPa3IUUYHBIX (PAKTOPOB, HCCIECIOBAHUE JJICKTPOIPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpollecca AUCCOLUAIMU KHUCJIOT, WIEJI04Ye U Ccojei
(BO3MOXKHO  WCIOJIb30BaHME  BHUJEO MaTEpPHAlOB), IMPOBEJACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakluii  HOHHOTO  OOMEHa
(oOpazoBaHue ocanaka, BbIACICHHE Traza, oOpa3oBaHWE BOJIbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIMUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiMu pasiioKEeHHs, COCIMHEHHU), PAclO3HAaBAaHUE HEOPTraHUYECKUX
BCIIECTB C IIOMOIIBI0 KAYECTBEHHBIX pEaKIUWd HAa HOHBI, pELICHUE
AKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasyibl 1 MX COeIMHEHUA

OO6mast xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne M (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHYECKHE CBOMCTBA Ha TMpUMEpe  XJopa
(B3auMoOz€iiCTBUE C MeETajulaMd, HEMETaJJIaMH, IIejioyamMu). XJIOPOBOIOPO.
CongHas KUCIIOTa, XMMHUYECKUE CBOMCTBA, MOJy4YeHUE, MpUMEHEHue. [leiicTBue
XJIOpa M XJIOPOBOJAOPOJA HAa OpPraHM3M 4esoBeKa. BaxkHeWmue XJIopuasl U HUX
HaXO0XICHHUE B PUPOLE.

OO6mast xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue W (PU3NYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOIa U CepPhl. AJTOTPONTHbIE MOAN(PUKAIINHA KUCITOPOa
U cepbl. XuMHUYeCKne CBOMCTBa cepbl. CepoBOaOpOA, CTpoeHue, Ppuzndeckue u
XUMUuYeckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kucnora, ¢u3HUecKMe W XHMHYECKHE CBOWcTBa (00mme  Kak
MPEACTaBUTENS Kjacca KHUCJIOT W crhenududeckne). XHUMHUYECKHE pPEaKIluu,
JeXale B OCHOBE IMPOMBIIIJIEHHOIO CIOoco0a TMOJYyYEeHHUs] CEpPHOU KHUCIIOTHI.
[Ipumenenune cepHoit KUCHOTHL. COJI CEPHOM KUCITIOThI, KAUECTBEHHAs PEaKIvs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUH B MpuUpojae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpenbl COSAUHEHUSIMU Cephbl (KUCIOTHBIC TOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeAOTBPAILCHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PacHpOCTpPaHEHHUE B MPUPO/IE,
dbuznUeckue U XuMU4Yeckne cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nYecKue U XUMUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiau aMMOHMS,
ux (pU3nYecKue U XUMHUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, € ToyiydyeHue, (PU3NYeCcKHue U XUMHUUYECKHe
cBoiicTBa (0OlIME Kak MpEACTaBUTENS Kiacca KHUCIOT U creuudduueckue).
Hcnonw3oBaHne HUTPATOB W COJIM aMMOHHUSI B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuii. XuMUYEeCKOe 3arps3HeHUe OKPYKAIOIIEeH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKAM, 3arps3HEHHE BO3AyXa, MOYBbI M BoJMOEMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gochopa, GuU3MUECKHEe W XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u pochopHas kuciora, GU3NIECKUe U XUMUUECKUE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue pocharoB B kauecTBe MUHEPATBHBIX yIOOPEHU.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCICHHUSA.  YTJEpoJ,  aJUIOTPOIHbIC
MoIU(UKALMK, PACHpPOCTpPaHEHHE B TNpHUpPOAE, (PU3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriaepoaa, ux
¢uznueckre W XUMHUYECKHE CBOMCTBA, JEWCTBHE HA J>KHUBbIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHUe. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a riao6albHOTO TMOTEIJICHUS KIWMaTa, MapHUKOBBIM
addekr. YronpHas KUCIoTa U €€ coM, uX (PU3nUecKue U XMMHUUECKUE CBOMCTRBA,
nojilyueHue W mnpuMeHenue. KadecTBeHHas peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHMYECKHUX BEIIECTBaX KaK O COCAMHEHHIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJI, IIIUIEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEPTH),
MPOIYKTHl WX mepepaboTku (O€H3WH), UX pPOJIb B OBITY M MPOMBIIICHHOCTH.
[lonsiTue 0 OMONIOTMYECKH BaXKHBIX BEUIECTBAX: XKUpaX, OelIKax, yrieBojax — U Ux
poiii B OKM3HM 4eJloBeKa. MarepuaibHOE €JUHCTBO OPraHUYeCcKUX U
HEOPraHUYECKUX COCAUHEHU.

Kpemunii, ero ¢usmueckue W XUMHYECKHE CBOWCTBA, TMONy4YeHUE U
npuMenenne. CoeauHeHUs KpeMmHHUss B mpupoge. OOmue mnpeicTaBieHUs 00
okcune kpemuusi (IV) u kpemuueBoil kuciore. CHUIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHeilline CTpOUTENIbHbIE MaTepHabl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobdreMbl 0e30mMacHOTrO MCMHOJb30BaAHUS
CTPOUTEIBHBIX MATEPUATIOB B TOBCEIHEBHOM KU3HM.

Xumuueckuiit IKcnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJEHUE MTPU3HAKOB
WX TPOTEKaHWs, OMBITHL, OTpa)xarmue (HU3NYECKUEe U XUMHUYECKHUE CBOMCTBA
rajJjloreHOB M HX COEIUHEHHI (BO3MOXXHO HCIIOJIh30BaHUE BHUIECOMATEPUATIOB),
O3HAaKOMJICHHME ¢ oOpa3naMu XJOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpazmamMmu  ceppl W €€  CcOoeAMHEHUSIMH  (BO3MOXKHO  KCIOJIb30BaHHE
BUJIeOMaTepuanoB), HaOIOACHUE Mpollecca OOYIIIMBAaHUS caxapa MoJl AeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3YYCHHUE XUMHUYECKHUX CBOMWCTB
pa30aBICHHON CEPHOM KUCIIOTHI, MPOBEJCHNE KaueCTBEHHOW peakinu Ha Cybdar-
MOH W HaOJIOJICHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoiicTBamMu azora, ¢ochopa M HX COCIUHEHUH (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YIAOOpPEHUH, MOTyUYeHue,
coOupaHue, paclo3HaBaHWE W HW3YYEHHUE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMs U (ocdaT-uoH M U3ydeHUe NMPU3HAKOB
WX TIPOTEKaHUs, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM W
YCTPOICTBOM MPOTUBOras3a, MojlyueHue, cOOMpaHue, pacro3HaBaHUE U H3YyUYCHUE
CBOMCTB YIJIEKHCIIOT'O ra3a, MPOBEJEHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT M
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIIEHUE C
OPOJIYKIHUEN CUIMKATHON MPOMBIILIEHHOCTH, PEIIEHUE SKCIEPUMEHTAJIbHbBIX
3a71a4 o TeMe «BakHele HeMeTauIbl 1 UX COSIUHEHUS.

MeTaujibl 1 X COeAUHECHUSA

OO0mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nosioxeHuss B llepuognueckoin cucreme xumuueckux asnemMeHtoB J[. W
MenneneeBa u cTpoeHus: atToMoB. CTpoeHune MeTamioB. Meramindeckasl CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUH  psif
HaMpsHKeHUH MeTaoB. OU3nYecKkue U XMMUYECKrUe CBOMCTBa MeTaymioB. OOmue
crocoObl MoNyYeHus MeTamioB. [IoHSATHE O KOPpPO3MH METANIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmiiaBbl (CTaib, YYryH, IIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY ¥ TIPOMBIILIICHHOCTH.

[Ileounble MeTambl: moJioxkeHue B [lepruoanyeckoil cUCTeEME XHUMUYECKUX
snementoB JI. M. MenaeneeBa, CTpoeHUE WX aTOMOB, HaXOXJICHUE B MPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpusi U Kanwus). OKCUAbl U



TUAPOKCHUABI HATpUsd M Kanud. [I[puMeHEeHHe WIETOYHBIX METAJIOB M HUX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAIBI MAarHMd M KaJbLAM: IIOJOXXKEHHE B
Ilepuonnueckon cucrteMe xuMudeckux siuemeHToB 1. M. Menneneesa, ctpoenue
MX aTOMOB, HaXOXJAEHUE B npupoae. PU3nueckue U XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelmue coequHEeHHs KaublUs (OKCHI, TUIPOKCUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHHUSI.

ANOMUHMI: TI0JIO)KEeHUE B [leproanueckoi cCUCTEME XUMUYECKUX AJIEMEHTOB
J. U. MenneneeBa, cTpoeHuE aroma, HaxoxaeHue B npupoge. dusznueckue u
XUMUYECKHE CBOMCTBA afOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIa U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, CTpo€HHE aToOMa, HaxoXkiaeHue B mpupoge. dusznueckue u
XUMHUYECKHE CBOMCTBA kee3a. OKCHUIbl, THIPOKCUIBI U conu xkene3a (I1) u xeneza
(IIT), ux coctaB, CBOMCTBA U MOJIYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME ¢ oO0paslaMyd METaJUIOB M CIUIaBOB, HX (U3UYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCITOJIb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEHCTBUA OKCHA
KJIbI[U M HATpusi C BOJOW (BO3MOXKHO HCIIOJBb30BAHUE BHUICOMATEPHUAIIOB),
VCCIIEJJOBAHME CBOWCTB KECTKOW BOJIBI, MPOILIECCA TOPEHUS HKeEJ€3a B KUCIOPOIE
(BO3MOYKHO  WCIOJIb30BAaHUE  BHJICOMATEPHAIIOB), TPH3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIM Ha WOHBI: MAarHUs, KAIbLHUS, aJIOMHHUS, LUHKA, JKEJe3a
(Il) u xene3a (I1I), meau (II), HaGmroneHNE W ONMKMCAHUE TIPOLIECCOB OKPAITHBAHUS
IJJaMEHU MOHAaMU HaTpus, Kajausd U KajdblMsd (BO3MOXXHO HCMOJIb30BaHUE
BUJIEOMAaTEpHaIoOB), UCCIICIOBaHNEe aM(pOTEPHBIX CBOWCTB THAPOKCHAA aTIOMUHUS
Y THAPOKCHUA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeumue
METaJUIbl U UX COCTUHECHUS.

XuMHSA U OKpY KaOUIas cpeaa

BemecTtBa m Marepuasnibl B ITOBCEIHEBHOM >KM3HM 4YeJIOBeka. be3zomacHoe
WCIIOJIb30BaHUE BEUIECTB M XMMHUYECKUX peakuuid B ObITy. [lepBas momoinps npu
XUMHUYECKHUX OKOTaxX U OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEeHHE OKpYKarouled cpenbl (mpenesibHas JOMycTUMast
KOHIIeHTpanus Beulects, nainee — [IJIK). Ponbp xuMun B pelieHr 3K0I0THYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3Ill0oB MaTepUaNOB (CTEKIJIO, CIUIABBI METAJJIOB, TOJUMEPHBIC
MaTepualbl).

Mexcnpeomemunie cea3u



Peanuzanmst MEXNpeaMETHBIX CBS3€H TpU W3YYCHHUH XMMHHA B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJIb30BaHWE KakK OOMIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATUH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHSA: HAyYHBIH (pakT, rumoTe3a, 3akKoH,
TEOpHWs, aHalu3, CHHTE3, KilacCUPUKANMsI, TEPHOIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIIMPOBAHUE, HM3MEPCHHE, MOJCINb, SIBICHHWE, IapPHUKOBBIH
3¢ PeKT, TeXHONOTHS, MaTEPUAIIBIL.

dusnka: marepus, aroMm, OSJEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIH]I,
U30TOIBI, PaJAMOAKTUBHOCTb, MOJICKYJA, DJIEKTPUUYCCKUN 3apsij, POBOTHUKH,
MOJIYTIPOBOJAHUKH, JUAJECKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHWE BEIECTBA, a3, PaCTBOP, pACTBOPUMOCTb, KPUCTAILTUIECKAsT
pemérka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, CIUHUIIBI MU3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocuHTe3, nbIXxaHWe, OWocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIE TOPOJIbI,
IOJIC3HBIC UCKOTIaeMbIC, TOILINBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pEe3yJbTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHus JOCTUTAIOTCS B X0Ji¢ OOy4eHHS XMMHUHU B €JAMHCTBE Y4YeOHOW U
BOCIIUTATEIIbHOM JIEATEIbBHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUHUCKUMU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe MpaBUJIaMU M HOPMaMU TMOBEACHHMS U CIOCOOCTBYIOT MpoLeccaM
CaMOTMO3HaHMs, CAMOPA3BUTHUS U COIMAIA3AIUU O0YyYarOIINXCS.

JIM4HOCTHBIE ~ pe3yNbTaThl  OTPAXAalOT  TOTOBHOCTh  OOyYaroUuxcs
PYKOBOJICTBOBAThCSl CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUECHTAIUA W
paclIMpeEHUE ONbITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoTHYECKOro BOCIMTAHUS:

LEHHOCTHOTO OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAaydyHOMY HACJEIWI0, TOHUMAaHUS 3HAYCHHUS XUMUUYECKOW HAayKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTU BJAJAETh JAOCTOBEPHOW HH(pOpMaIeil o
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPONUCTBE MHpa U 00IECTBa;

2) rpa:KIaHCKOr0 BOCTIUTAHUSA:

IOPEACTaBICHUS O COLUMAJIbHBIX HOpPMax M IMpaBWIaX MEXIMYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIeIOBATEbCKOM, TBOPYECKOM M APYTHX  BHAAX
JEeSTEIBHOCTH, TOTOBHOCTH K PAa3HOOOPAa3HOM COBMECTHOW [MEATETbHOCTH MPH
BBIMIOJTHEHUU Y4YEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/]JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOINM B TIpollecce OTOM Y4eOHOW MESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOE TOBEAEHUWE U TMIOCTYIIKM CBOMX TOBAapHILIEH C TO3ULUU
HPABCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT' O MO3HAHUS:

MHUPOBO33PEHUYECKUE IMPEICTABICHUS O BELIECTBE M XUMHUYECKON pEeaklMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAyKH M COCTaBIISIOLIUE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOM KapTUHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSI MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MNPUPOTHOM CPEIOM, O POJIM XMMHUU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA TMOJIyYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIC I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SBICHUH,
MO3HABATEIbHOM, MH(OPMALIMOHHON M YUTATENbCKON KYyJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEJIbHON paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOU



TUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMH CpEeJACTBaMU HHGPOPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO W TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CrOCOOHOCTh K CaMOOOpa30BaHWIO, TMPOEKTHOM U  HCCIIEIOBATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMPABJICHHOCTH U YPOBHS OOY4Y€HUS B
JIATbHEUIIIEM;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU JKW3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCJICACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS AJIKOTOJIsI, HAPKOTHKOB, KYpPEHHUSI),
HEOOXOAMMOCTH COOJNIIOZICHUST TpaBwi O€30MacHOCTH TpU  OOpalieHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM JKU3HU,

S) TPy10BOr0 BOCIMTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUYCHHUIO TPOQECCUii U Tpy/la pa3IMIHOro poja,
yBOXEHUE K TPYAYy M pe3yjbTaTaM TPYJIOBOH IEATECIBHOCTH, B TOM YHUCIE Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHMK IO XHUMHH, OCO3HAHHBIH BHIOOD
WHUBUIYaTbHON TPACKTOPUH MPOJOJDKEHUST 00pa30BaHUs ¢ yUETOM JTMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTU K XUMUHM, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEeIHON MpodeCcCUOHANIBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) 7K0JT0rHYecKoro BOCIUTAHUS

HKOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nueckoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOICHHS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIECTBAMHU, A TAK)KE B CUTYAIUsX,
YTPOKAIOIIUX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOIIEH MPUPOJHON CPENOH, IS MIOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYpPBHI, OCO3HAaHUS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M IMyTEed UX PEIICHHS MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW M COMAIIBHON TPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanmpeAMETHBIX pE3YJIbTATOB BBIACISIOT 3HAUYUMbBIC JJIS
dbopMupOBaHUST MUPOBO33PEHHUS OOIICHAyYHbIE TMOHATHA (3aKOH, Teopwus,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, FIKCIEPUMEHT U JPYTroO€.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MNpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAaHMI M3 ATUX MPEIMETOB (POPMHUPOBATH MPEJICTABICHUE O IEIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC YUeOHbIC NEeUCTBUS (TTO3HABATEIBHEIE,
KOMMYHUKATHBHBIE, DPETYJIATHBHBIE), KOTOpbIE oOOecneunBaloT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYUIECTBICHHIO y4eOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIBbHbIE YUeOHbIE /1eiicTBUSA

ba3zoBble JJornueckue 1eucTBUs:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIILUICHUS] MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XMUMHUYECKHX MOHSATUN (BBIACIATh UX XapaKTEpPHbBIC
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JPYTMMU TOHSITHUSMH), HCIOJIL30BaTh
MOHSATHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOUPATh OCHOBaHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMM XMMHUYECKUX BEIIECTB M XUMHUYECKUX PEaAKIIUM,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBEHHBIC CBSI3U MEXIy OOBEKTAaMU HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHbBIC, ICAYKTUBHBIE, 10 aHAJIOTHUN),
JienaTh BBIBOBI U 3aKIIFOUCHUS

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEMEHTa), XUMHUYeckas (opMyna U ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a71a4, C YUYETOM
ATUX MOJEJIBHBIX MPEICTABICHUN BBIABIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3YyUAEMbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble ucciienoBatebCKue AeCTBHA:

YMEHHUE UCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKEe B KA4eCTBE OCHOBBI sl (OPMHUPOBAHUS THIOTE3Bl TIO
IIPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONBITa [0 TUIAHWUPOBAHUIO, OPraHU3allMil MW IMPOBEACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, YMEHHUE HaOloAaTh 3a XOJOM IIpollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3yNbTat, (GOPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIIECIOBAHUS, COCTABISITh OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora ¢ undpopmanmueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WM WHTEPIPETUPOBATH HWH(OOPMAIUIO
pPa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
mocoOusi, pecypcel VHTepHETa), KPUTHYECKH OIICHUBATh MPOTHBOPECUMBYIO H
HEJIOCTOBEPHYIO HH(POPMAILIHIO;



YMEHHE NPHUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX [JIsi BBINOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEeIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BaHMS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATH ONTUMANbHYIO (DOpMY IpencTaBiieHus HHGOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/lauyd  HECIOXHBIMM CXEMaMH, JuarpaMMamH,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSMU;

yMEHHE MCIOJb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCJIeI0BATENbCKON ACATENBHOCTH MH(GOPMAIUIO O BIMSHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIMiCTBA M TPAHCIIOPTa HAa COCTOSIHME OKpYXarouled NpUpOaHON
Cpellbl.

KommyHuKaTHBHBIE YHUBEpPCcaAJIbHbIE YUeOHbIe 1eCTBUA:

yMEHHsS 3a7aBaTh BOMNPOCHI (B XOJe Auanora v (Wiu) JIHUCKYCCHM) TIO
CymecTBy  oOcyxkmaemMoil  TeMmbl, (OPMYIUPOBATb CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  IMO3HABATEJIbHOMN
JESTENbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JejaTh MpPe3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1a60paTOPHOM pabOTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOCKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIIbCKOM  NIESITENBHOCTH  INPU  PELICHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4E€Ta OOIIMX WHTEPECOB M COTJIACOBAHMS
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHALIUS
COBMECTHBIX JCHCTBHI, OIpENEICHUEe KPUTEPUEB IO OLEHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U APYTHE).

PeryisiTUBHbIC YHHBepCcaJIbHbIE Y4eOHbIE 1eCTBHSA:

YMEHUE CAMOCTOSITENILHO OMNPEAENATh LENU JESITEIbHOCTH, IUIAaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIMPOBATh M IPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUS] YUSOHBIX U
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSTEIIbHO COCTaBIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA AITOPUTM  JECUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C  y4ETOM
MOJIYYEHHsI HOBBIX 3HAHUH 00 M3y4daeMbIX OOBEKTaX — BEIIECTBAX U PEAKLMIX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LEJH, YMEHHE
MCII0JIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMble B yCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNBTATOB IO OCBOEHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MporpaMMoi,
BBIICJIAIOT: OCBOEHHBIE 00YYarOIIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOObI



nercTBuM, crneuuduyeckue i1 OpeAMETHOM o0macTu  «XHUMUS», BUJIBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOIO 3HAHWS, €ro HHTEpHpeTaluH,
peoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJaIOIUXC YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOHAST M HEOHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTa B COCIMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XUMHUYECKasl peakius, KiacCu(pUKalus peakiuil: peaxiuu
COCIMHECHUS, PEAKIMU pa3JI0KEHUS, PEaKIUu 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJOTEPMUYECKHE PEAKIIMH, TEIUIOBOM (P (HEKT peakiiuu,
SAPO aroMma, DJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOUTal b, paguyc
aToMa, XMMHMYECKasl CBSI3b, MOJISIPHAS W HEMOJIApHAsi KOBAJEHTHAsl CBS3b,
WOHHAsI CBSi3b, MOH, KaTUOH, aHWOH, PACTBOP, MACCOBasl JOJIsl BEIIECTBA
(poI1ieHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
OPUMEHATH 3TH MOHITHS MIPU OMMCAHUU BEIIECTB U UX MPEBPALLICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBJICHHUS (HOpPMYI
BEILECTB U YPAaBHEHUI XUMHUYECKUX PEAKIIUIA;

e ONpENENSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEIUHEHUSX,
CTeNeHb  OKUCJCHHUS  DJEMEHTOB B  OHHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COEAMHEHUW 10
dbopMynaMm, BHA XUMHYECKOM CBs3U (KOBaJEHTHAas W MOHHAs) B
HEOPraHMYECKUX COCTUHEHUSAX;

e packpeiBaTh cMmbica Ilepuogunueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE TNEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXeHUs B Ilepuoanueckon cucreme,
3aKOHOB COXPaHEHMS MacChbl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTaipo;

e OINHWCHIBATH M XapakTepu3oBaTh TaOmuuHyo Qopmy Ilepuonnueckoit
CHCTEMBl XMMHYECKUX DJJEMEHTOB: pa3iu4aTh MOHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mmobouynas noarpynna (b-rpynma)y, maneie u
OomnbIIMe TEPHOJBI, COOTHOCHUTH OOO3HAYCHHUS, KOTOPHIE HUMEIOTCA B
tabmune «llepuogumyeckas cucTtemMa XmMUYecKuX dnemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij s1pa, 0Ollee YUCIIO 3JIEKTPOHOB
U pacnpeereHre uX no 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKUE PEAKUUU (IO YUCIY WM COCTaBy YYacTBYIOUIMX B pEaKIUU
BELIECTB, MO TEILUIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIHME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXKAasi ONUCAHUE MPUMEPAMHU MOJIEKYISIPHBIX
YPaBHEHU COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKHUX MPEeBpallleHUd B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJSPHYIO  MacChl
BELIECTB, MAaCCOBYIO JIOJI0 XHMHUYECKOro »dJeMeHTa 1o ¢dopmyre
COEIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEeaKInu;

NPUMEHSTh OCHOBHBIE OINEpAIllMU MBICIUTEILHON NEATeTbHOCTH — aHau3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHUCTeMaTH3aluio, KIACCU(PUKAINIO,
BBISIBJICHUE TMPUYMHHO--CJICJCTBEHHBIX CBS3€H — JIJI1 M3y4€HHUs CBOMCTB
BEIIECTB W XHMHUYECKUX PpEAKLUHH, €CTECTBEHHO-HAy4YHbIE METO/bI
NO3HAHUSI — HAOJIOJIEHHE, W3MEpPEHHEe, MOJICTUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cleioBaTh ~ IpaBUJIaM  [OJb30BaHUSA  XMMHYECKOM  TOCYyIOW U
nabopaTopHbiM 00OpYJOBaHMEM, a TaK)Ke TMpaBuUiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKUHMSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOAOpOAa M KHUCJIOPOJa), MPUTOTOBICHHUIO
pPacTBOPOB C OINPEAECIEHHON MACCOBOM JIOJIEW PaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCIHEPUMEHTHI MO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C TOMOIIBIO NHIUKATOPOB
(maxkmyc, heHondTanienH, METUIIOPAHXK U APYTHE).

K koHiy o0ydenus B 9 kiaacce npeMETHbIE PE3YIbTaThl HA 0aA30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX TMOHATUN: XUMHUYECKHI
AJIEMEHT, aTOM, MOJEKyjla, WOH, KaTUOH, aHUOH, IMPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XMMUYECKasi peaKius, XUMUYecKasi CBs3b, TEIUIOBOM 3P (deKT
peakiuu, MOJib, MOJSIpHBIA ~ 00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT JIUCCOLMAIMS, PEaKUUH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOE paBHOBECHE, O0OpaTHMbIE U



HEOOpaTUMBbIE peaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
ajuioTponus, aMm(pOTEepHOCTh, XUMHUYECKasl CBS3b (KOBaJICHTHAs, MOHHAs,
METaJNINYeCcKasi), KpHUCTAJUIMYECKass peumeTKa, KOppOo3Hs METalioB,
CIJIaBbl, CKOPOCTh XUMHUYECKOW pEakluu, MNOPeAeabHO JIOMyCTUMas
koHueHtpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMMHUYECKUX TOHATHH U
MPUMEHSTH 3TH NOHATHS TIPU OMMCAHUU BELIECTB U UX MIPEBPAILICHUMN;
UCIIOJIB30BaTh XUMHUUYECKYI0 CHUMBOJIMKY [IJI1 COCTaBJICHUS (OpMys
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIU;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTIPENICIEHHOMY KJIAcCy COCIMHEHUM 1o QopmysaM, BUJ XMUMHUYECKOU
CBsi3M (KOBaJICHTHAsi, WOHHAs, METAIIMYECKasl) B HEOPraHUYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep cCpelbl B
BOJIHBIX PAaCTBOPAX HEOPTaHWYECKUX COCAMHEHMM, THUIN KPUCTAJIMYECKOM
PELIETKHM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHHWE: OIHChIBaTh W XapaKTEPU30BAThH
Tabiuunyto Gopmy Ilepuonnueckoid cuCTeMbl XMMHYECKHUX 3JIEMEHTOB:
pasznuyaTh TOHSATUS «TJaBHasg mnoArpymma (A-Tpynma)» U «1modouyHas
noarpynmna (b-rpymma)», maneie u OOJbIIME MEPUOABI, COOTHOCUTH
0003HaueHusl, KOTOpblE MMEIOTCS B TIEPUOJAMYECKONM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
ANIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO JJIEKTPOHOB U
pacmpeneneHue HX 10 DIIEKTPOHHBIM  CJOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUI B
npeaenax MajlblX MEPUOJI0B U IVIABHBIX MOATPYNN C YYETOM CTPOEHUS HUX
aTOMOB;

KIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIY M COCTaBYy Y4YAaCTBYIOIIMX B pEaKIUU
BEIIECTB, MO TEIIOBOMY 3(h(EeKTy, M0 M3MEHEHUIO CTENEeHEH OKHCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) O0mMMKE W CHenu(PUIECKUe XUMHYECKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsA OIUCAHUE
IPUMEPAMU MOJIEKYJIIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUii;

COCTaBJISITh YPABHEHUS DJICKTPOJMTUYECKOM JHCCOLUMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONINX CYIIECTBOBAHUC
TCHETHYECKOU CBSI3U MEXKy BEIIESCTBAMH PA3IMYHBIX KJIACCOB,;
pacKpbIBaTh CYIIHOCTh OKHCIMTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IIPOTHO3UPOBATh CBOWMCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHS XUMUYECKUX TPEBpAIICHUN B Pa3IUYHBIX
YCIIOBUSX;

BBIUUCIISITH OTHOCHUTEIBHYIO MOJICKYJISAPHYIO M MOJIAPHYIO — MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOrO0 JJIEeMEHTa 10 (opmyie
COCIMHCHHUS, MaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEAKIINN;

coONoaTh  NpaBWJIa  TOJB30BAaHUS  XUMHUYECKOM  mocyaou 51
1a00paTOpHBIM  O0OpPYIOBAaHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C MHCTPYKIHUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 10 TIOJYYCHHIO M COOHMpaHUIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M yIIICKHUCIIOrO Ta3a);

NPOBOJAUTL  PEaKIMK, IOATBEP)KIAIONINE  KAYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM IyTEM XJIOPHI-, OpOMUJ-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIukar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS U WOHBI HM3YyYECHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaxX HEOPraHWYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIC OTEpaIlid MBICIUTEIBHON JEATCIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, O0O0OOIIEeHHe, CHCTEeMaTU3aIlul0, BBISBICHUC
NPUYMHHO-CIICICTBEHHBIX CBS3€W — JJI1 M3YyYCHHUS CBOWMCTB BEIICCTB H
XUMUYECKUX pEaKIui, €CTEeCTBEHHO-HAyYHbIC METOJbl IIO3HAHUA —
HaOII0JIeHUe, W3MEPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM NPOrpaMmbl Bceero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. [lepBonayanbHble XMMUYECKHE MOHATUSA
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUSA U 5 0 ) bubnuorexa [JOK

' MIPAKTUYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837¢

yeoBeKa

12 BemectBa 1 xuMuyeckue 15 | 0 bubmmoreka [IOK

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

Hroro no pazneny 20

Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYeCKUX BelleCTB
71 Bosznyx. Kucnopoa. [Tonsitue 6 0 0 bu6mmoreka [JOK

) 00 oKcHmIax https://m.edsoo.ru/7f41837¢
29 Bopopon.Ilonarue o kuciorax 3 0 1 bu6mmoreka [JOK

) U COJIAX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

) OCHOBaHHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 | | bubmuoreka [JOK

' HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznean 3. Ilepuonnueckuii 3axkon u llepuoguveckasi cucrema xumuiyeckux 3j1eMeHToB /[I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN




[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [{OK

31 XUMHUYECKHUX 31emMeHToB [l. 1. ! https://m.edsoo.ru/7f41837c
Memnpene-esa. CTpoeHue atoma
12| Oscmrenmaor ; Batmorera IOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIE PEAKIIUH
Hroro no pazgeny 15 bubnmorexa [OK
https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMst 3 bubmmorexa [OK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME




9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1idpp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nesn 1. BemecTBo 1 XMMHYecKHe peaKIIuu
11 [ToBTOpEHue U yriydrieHne 3HaHUN 5 | 0 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeoB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS TUCCOLINALIUSL. g | 1 bu6mmorexa [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTanibl M UX coeJUHEHUSA
71 OO6mrast XapakTEPUCTHKA XUMUYECKUX 4 0 1 bubmuorexa [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO61as XxapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmorexa HOK
' PYITIBL L€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKIX
2.3 :meﬁeHToE VA Ir) mbl. A30T, hocdop u ux 7 0 1 bubmorexa HOK
' PYIIBL. ’ p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1as XxapakTepuCTUKa XUMHUYECKUX
2.4 BHCHI\-;GHTO]I: IVApr Ibl. YTIEpoa U 8 1 2 bubmotera [JOK
' . PYIIHBL. POt https://m.edsoo.ru/7f41a636
KPEMHHI U UX COEAMHEHUS
Hroro no pazneny 25




Pa3zgen 3. Mera/Liibl 1 HX COCANHECHUSA

. bubnuorexa [JOK
3.1 Obmye CBOUCTBA METALIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakueiinue MeTamisl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepHasl B )KU3HU YeIOBEKA 3 bubnmorera [TOK
' H p https:/m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemd 3 bubmmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYHEHUKA

* Xumus, 8 kinacc/ I'abpuensu O.C., OctpoymoB W.I'., Craakos C.A.,
AxumonepHoe obuiectBo «M3narenbctBo «IIpocBemienue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WU.I"., Cnankos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

tabsuupl: [leproanyeckas cucreMa XuMudeckux anemMenton [1. 1.
MenpeneeBa, TabauIa paCTBOPUMOCTH, SJIEKTPOXUMHUECKHUH sl HANIPSKEHUS

MECTAaJIJIOB

METOJINYECKHUE MATEPHUAJIBI J1JISd YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb. -
Peanuzanus-rpedoBannii-dI'OC-0cHOBHOT0-00111eT0-00pa30BaHUsI. -

Mertoaudeckoe-mmocooue-mis-yaurens.pdf

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 312211269104112849454011507078095326668863537038
Bnageney KapTawoea 3uHawaa BacunoesHa
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