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COJEPKXAHUE YYEBHOI'O IIPEIMETA

8 KUIIACC

IlepBoHaYa/IbLHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU 4€JOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BemecTB. [loHsATHE O MeTOAAaxX MO3HAHMS B XUMHH. YHCTBIE BEUIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEi.

ATOMBI U MOJIEKYJIBI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U CloXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewlecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHast Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHNUU.

KonunuectBo BemectBa. Moabs. MoisipHass Macca. B3anMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCIMHEHU.

duznyeckre U XMMUYECKUE SIBJICHUSA. XUMUYECKAsl pEeaKIus U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHNS, Pa3I0KEHUs, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

1. 3HaKOMCTBO ¢ XMMHYECKOM MOCY/I0H, MpaBuiIaMu padoThl B TabopaTopun
U ipruéMamMu oOpalieHus ¢ 1abopaTOPHBIM 000PYIOBAHUEM.

2. N3ydenue u onucanue (U3MUECKUX CBONCTB 00pa3lioB HEOPTAaHMYECKUX
BEIIECTB, HaOMofeHHe ¢u3nueckux (TJIaBJICHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTyNKe, KHUIIEHHE W KOHJEHCAIMsS BOJBI) H
XUMHUUYECKUX (TOpPEHUE CBEYM, NPOKAIMBAHHE MEIHOM MPOBOJIOKH,
B3aMMO/ICHCTBUE MeJIa C KUCIIOTOM) SIBIICHU.

3. HabmOJaeHNE W ONMUCaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIIHid
(pa3noxeHue caxapa, B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUIIOM
Oapusi, paznoxenue rtuapokcuaa wmeau (ll) npu  HarpeBanum,
B3aUMOJICHCTBHE *Kelie3a ¢ pacTBopoM cos meau (11).

4. uzyuyeHue CHocoOOB pa3JeieHus CMeCcei: C TOMOIIbI0 MarHuTa,
bunbeTpoBaHueE, BbIIIapUBaHUE, JTUCTUILISALINSA, xpomatorpadus,
OPOBEJCHUE OYMUCTKH IOBAapeHHON coyu, HaAOMIOJEHHEe W OINHCaHue
pE3yNbTaTOB MPOBEIEHUS ONBITA, WITIOCTPUPYIOLIErO 3aKOH COXPaHEHUs
Macchbl,

5. co3gaHue MoJEeel MOJIEKY (IIapOCTEPKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BelecTBo. Haxoxxaenuwe kuciaopoga B Npupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenune kucinopoaa. CrnocoObl
NOJIyYeHHUs] KUclopoAa B JabopaTOpuu W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCcaopoaa.



TemnoBoit 3h(dEeKT XUMHUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MAPHUKOBOTO 3(pdeKkTa, pa3pyeHrne 030HOBOTO CIIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. Kucmorel u comnu.

MoutsipHbIil 00BEM ra30B. Pacu€Thl 0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpEIL
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBl. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4deloBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukanms
OKCUJIOB:  coieoOpasywomue (OCHOBHBIE, KHUCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Kiaccupukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE W XUMHYECKHE CBOMCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenkmnarypa kucnor. @usnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydeHue KUCIOT.

Conu. Homenknatypa coseil. @u3ndyeckue U XMMHYECKUE CBOMCTBA COJICH.
[TomyuyeHue couei.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECTICHUE COECPKaHUS KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HMKHOBEHUS U
MpeKpallleHus: TopeHust (Mokapa), O3HAKOMJICHHE C O0Opa3laMH OKCUJIOB H
OMMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHUEe, pACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpo/a (TOpPEeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEW pacTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpyeM ©  KaiblueM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpPUAIIOB),
UCCJIEIOBaHUE O0pa3IOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJIOICHNE U3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IEJIOYEH,
u3yyeHue B3aumojeiictBus oxcuga menu (llI) ¢ pacTtBopoM cepHOW KHUCIOTHI,
KUCJIOT C METAJJIaMH, pPEaKUUid HEUTpalIu3aluy, IOJYYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METa/lJla JAPYTMM M3 PacTBOpa COJIM, PEIICHUE



DKCIEPUMEHTAJIBHBIX 33/1ad IO TeMe «BakHeWllne KiIacchl HEOPraHUYECKHUX
COCTUHEHUI».

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBf3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBbie MOMBITKH KiIacCU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE M IIEJOYHO3EMEIBHBIE METAJLIbL,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
Y TUAPOKCHUJIBI.

[Tepnognueckuii 3akoH. [lepuoanyeckas cucreMa XUMUYECKHX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpPUOAHAs  (OPMBI
IIepronnueckoin cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynnbl. OuU3nUeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB HepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnognueckon cucremsl [[. M. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA M0 ero noyioxeHuro B [lepuoanyeckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS pajJnyca aTOMOB XWUMHUYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyMNIaM U EpUoJaMm.

3nauenue [lepnoanueckoro 3akoHa u [lepuoanueckol CHCTEMBI XUMUYECKUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mnpakTtuku. [[. M. MenneneeB — yuy€HbIi U
IpaKIaHUH.

Xumuueckasi cBsizb. KoBasieHTHas (TOJisipHAsE W HEMOJSIPHAs) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucineHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Iponiecchbl OKMcCIeHNns U BOCCTaHOBIIEHUsI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3yyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TMAPOKCUIA LMHKA C pacTBOPAMM KHCIOT M IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPHUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakliy pas3ioKeHUs], COSTUHEHUS).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YUYEHUM XUMHUHM B 8 Kiacce
OCYILECTBIISICTCSI 4Yepe3 MCIMOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAayYHbIX
MOHSATUM, TaK Y MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OOmue ecTeCTBeHHO--HAYUHbIE TIOHATHI: HAYYHBIN (pakT, TUMOTE3a, TEOPHs,
3aKOH, aHaln3, CHHTE3, Kiaccudukamus, TepPUOJUIHOCTh, HAOJIIOEHHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUM 3apsll, BEIIECTBO, TEIO,



00BEM, arperaTHoe COCTOSIHME BEUIECTBA, ra3, (PM3MYECKUE BEIMYUHBI, €UHUIIBI
U3MEPEHHUs, KOCMOC, TIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOIBI,
M0JIE3HBIE UCKOIIAEMbIE, TOILINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHMYECKasi peaKIHsA

[Tepnognuecknii 3axoH. [lepuoanueckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaJIbLUI U HX
COCIMHEHUI B COOTBETCTBUM C IIOJIO)KEHUEM »3JIeMEHTOB B llepmomnueckoi
CUCTEME U CTPOEHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHUJBI XWMHYECKOW CBSA3U. THIIBI KPUCTAIIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XHWMHUUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K PA3JIUYHBIM KJIacCaM HEOPTraHUYECKUX
COEJIMHEHU, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3audyHbIM MPU3HAKAM (110 YHUCTY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, IO
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
y4acTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYecKOW peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpAaTUMbIX XHUMHUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsatne o karanuse. [loHsTHE O XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIINE HAa CKOPOCTh XHWMHUYECKOW PEaKUUH U TMOJOXKEHUE XHUMHYECKOTO

PaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiieHue YPaBHEHUI

OKHUCJIMTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUM C  HCHOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOTUTUUECKON TUCCOIUALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMudeckoi cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH MOHHOTO OOMEHa,
MOJHbIE W COKpalll€éHHbIE HOHHBIE YypaBHEHUs peakuuil. CBoOiCTBa KHCIOT,
OCHOBAaHMM U COJ€M B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHIECCKOM
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [[oHSATHE O THIAPOIU3E COJICH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu



OT BO3JICUCTBUS PA3JIUYHBIX (HAKTOPOB, MCCIEIOBAHUE BJIEKTPOIPOBOJAHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMK KHUCIOT, LIEIOYEeH U COJIed
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKM  NPOTEKAHHWS  peakuWid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30oBaHWE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHUS), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMWd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJsibl 1 MX cOeIMHEHUS

OOmast xapaktepucTtuka rajioreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XHUMHUYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalaMH, WIeJo4amMH). XJIOPOBOAOPO/I.
ConsiHass KWCIOTa, XUMUYECKHE CBOMCTBA, IOJIY4YECHHE, NPUMEHEHHE. JlericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BakHEWIHMe XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

Oo6mas xapakrepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTeNeHU okucieHuss. CTpoeHue W (pu3MyYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHYeCKue CBOMCTBA. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Qu3nueckue U XUMUYECKHE CBOMcTBa (oOmume Kak
OpeICTaBUTENd Kjlacca KHCIOT M crneuuduueckue). XUMHUECKHE peakliuu,
JeKalge B OCHOBE IPOMBIIUIEHHOTO Crnoco0a MONy4YeHHUs CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KucinoThl. Coau CepHON KUCIOThI, KAYECTBEHHAs! pEeaKUs Ha
cyib(dar-uon. HaxoxaeHue cepbl U €€ COEIMHEHHA B MpUpojie. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COCIMHEHUSIMH cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/yXa M BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUA. A30T, paclpoOCTpPaHEHHUE B MPHUPOJE,
bu3nueckue U XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
bu3nUecKkue 1 XUMUYECKHUe CBOMCTBA, MOJMydyeHue U npuMenenue. Cou aMMOHUS,
uX pU3nYecKue U XUMUYECKUE CBOICTBa, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MoidyuyeHue, (PU3NYECKUe U XUMUYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crheuuduueckue).
Hcnonb3oBaHuEe HUTPATOB M COJIEM aMMOHHMSL B KadyeCTBE MHHEpAIbHBIX
yno0peHuii. XuMU4ecKoe 3arpsi3HeHrnEe OKPYKaIoLIEH Cpebl COSAMHEHUSMH a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XMUMHUIECKHUE CBOMCTBA,
nosnydyenue. Mcnons3oBanue GpocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.



O6mas xapaktepuctuka 31aeMeHTOB IV A-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHHUS.  YIIIEpOoA,  aJUIOTPOIHBIE
Monu(duUKaMK, PpacIpoCTpaHeHWEe B MpUPOAE, (U3HUECKHe U XUMHUYECKHUE
cBoricTtBa. Ancopouus. Kpyrosopot yriepoaa B npupojse. Okcuabl yriepoja, ux
dusznyeckne W XUMHYECKHE CBOWCTBA, JCWCTBHE Ha J>KUBbIE OPTaHU3MBI,
NOJIyYEHUE U MPUMEHEHHE. DKOJOTMYECKHe MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riao0anbHOrO MOTEIJICHUS KIUMaTa, NapHUKOBBIMA
abdexT. YronbHas KuciaoTa U €€ coiu, ux (U3MUYECKue U XMMHYECKHE CBOICTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUaNIbHBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCTMHEHUIX
yriepojia (MeTaH, 3TaH, dTUJIEH, alleTUIICH, dTAaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BAXKHBIX BELIECTBAX: KUpax, OesKax, yriieBoJax — U X
poJiMi B JKH3HM 4YeJOBeKa. MaTepualbHOE€ €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHUN.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IMOJyYCHHE H
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOiiue mnpeacraBieHus 00
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHIMKATBl, UX UCIOJIb30BAaHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHelIne CTpouTenbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, ene300eToH. [Ipobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAIIOB B OBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4yeHHue 00pa3loB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
MIPOBEICHHE KAYE€CTBEHHBIX PEAKIUN Ha XJOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS], OMNBITHL, OTPAXKAIOIIHME (PU3NYECKHE M XHMHYECKHE CBOMCTBA
TaJIOTEHOB M HUX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIIMBaHUs caxapa Mo JehCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, MW3YyYEHHE XUMHYECKUX CBOMCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeakIny Ha CyJbdar-
HMOH U HaOIoZieHHe MpHU3HaKa e€ MpPOTEeKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W UX coelWHEHUN (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yI0OpeHUH, MoTyUueHue,
cobupaHue, paclo3HaBaHWE W U3YUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHne Mpu3HAKOB
UX IIPOTEKaHMUsl, B3aUMOJICMCTBUE KOHIIEHTPUPOBAHHOW a30THOU KUCJIOTHI C MEBIO
(BO3MOXXHO  HCIOJB30BAHHE  BUAEOMATEPHUAJIOB), U3yyeHue  Mojelnen
KPUCTAUIMYECKUX PpeIIETOK anMasza, Tpadura, ¢yuiepeHa, O3HAKOMJIEHHUE C
poleccoM aAcopOIMU  PAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YTIEM U



YCTPOMCTBOM MPOTHBOTA3a, MOJyuyeHHEe, COOMpaHue, paclo3HaBaHUE W H3YUYCHHE
CBOMCTB YTJICKMCJIOTO Ta3a, MPOBEICHNE KaYeCTBEHHBIX pEakluii Ha KapOoHAT W
CUJIMKAT-HOHbl W W3YYECHUE TMPU3HAKOB HX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BakHeHIne HeMETAUIBI U UX COCTMHCHUSD.

MeTaJJibl 1 UX COeTUHEHUSA

OO0mast XxapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TnonoxeHusa B llepuomuueckor cucreMe XHUMUYECKUX diemeHToB [, .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHuEe MeTauioB. MeTajuimdeckasi CBsI3b U
METaJUIM4YeCKass  KpUCTA/UIMYECKass  pemerka.  DJICKTPOXUMUUYECKUM  psj
HaIpsHDKeHUH MeTaioB. u3nueckue U XUMHUECKHE CBOMCTBA MeTaylioB. O01ue
criocoObl ToryueHuss MeTauioB. I[loHATHE O KOppoO3WM METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CriaBel (CTallb, YyTYH, JIOPAIFOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckol cucremMe XMMHAYECKHUX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kanus). OKcuabl u
TUJIPOKCUAB HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIMHEHNM.

[[lenoyno3emenbHble METAUIbI MarHuii MW KalblMA: IIOJIOXKEHHE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaxOXJIeHUE B pupoae. PU3N4YecKne 1 XMMUUYECKUE CBOMCTBA MAarHUs
U Kanbliusa. Baxkueilie coequHEHHS KalbIus (OKCHI, THIPOKCHI, COJIH).
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJrOMUHHUIA: TIoJIokeHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToMa, HaxOoXJAcHWE B mnpupoge. duszuueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoit cucreme XMMHYECKUX 3JEMEHTOB /1.
N. MeHnpneneeBa, CTpOEHHE aroMa, HAaxOoXAeHuWe B npupoae. duznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. Okcuibl, Tuapokcuabl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuiui IKCnepumenm:

O3HAKOMJICHHE ¢ o0O0pa3llaMd METAZIOB U CIUIABOB, HX (DHU3NYSCKUMU
CBOMCTBaMH, M3YYEHHUE PE3yJbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJbllUsl W HATpUs C BOJOW (BO3MOXKHO MCIIOJIB30BAHME BHJICOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCa TOPEHUS XKeJle3a B KUCIOPOJE
(BOBMOXHO  MCIIOJIL30BAHME  BHUIECOMATEpPUANIOB), IPU3HAKOB  MPOTEKAHUSA
Ka4ECTBEHHBIX PEAKIMi HA WOHbI: MarHus, KajJbllUs, AJTIOMUHUS, [IMHKA, JKEJe3a
(1) u xene3a (1), menu (11), HaOMrONEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH HWOHAaMU HATpusl, KaJlus U Kaublusig (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS



Y TUAPOKCHJIA LINHKA, PELIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHenmue
METaJUIbl U KX COCTUHEHUS.

XuMHS U OKPYKAIOIIAS CpeAa

BemecTtBa m marepuansl B INOBCEAHEBHOM >XW3HM 4YeloOBeKa. besomacHoe
MCITOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuil B ObiTy. IlepBas momomp npu
XUMHUYECKUX OKOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HEHHE OKpYyKarolmed cpenbl (MpeAenbHas I0ImyCcTHMast
KOHIIEHTpalus Bemects, aanee — [1JIK). Ponb Xxumuu B pelieHuu 3KOJI0THYECKUX
po0JieM.

Xumuueckuii IKcnepumenm:

u3ydyeHrue o0pasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEPHBIE
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmuszanpss MeXOpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W MOHITHH, SBJISIOIIMUXCS CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCHU(PUKALHMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBJIEHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dusnka: Marepusi, aToM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TONBI, PATUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUYECKUN 3apsii, MPOBOJHMKH,
NOJYIPOBOJHUKU, AUDJICKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPHUMOCTb, KpPUCTAJUIMYECKAs
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yAOOpEHMS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIEC BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHbBIE MOPOJBI,
M0JIE3HBIE UCKOIAEMbI€, TOIINBO, BOJAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YYEBHOI'O
INPEMETA

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrPAMMbI  OCHOBHOIO OOILETO
oOpa3oBaHUs JOCTHUTAIOTCS B XO/I¢ OOYYECHHS XMMHUU B CAWHCTBE YYCOHOW M
BOCHUTATEJILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN 00yYarOIIUXCS.

JIM4HOCTHBIE ~ pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpEeHne OIbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOWM HAyKH B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOUCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOILICHUI B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIIEOBATENIbCKOM, TBOPYECKOW ©  JAPYTHX  BHJAAX
JeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENbHOCTH TMpHU
BBITIOJIHGHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpOllecCe JTOM y4eOHOW NEeSITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IMIOBEACHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XUMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABISIONIUE
OCHOBY I TIOHUMAaHUS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HABATENIbHON, WH()DOPMAITMOHHOM M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOM palOThl C YYEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYMHBIMU TEXHUYECKHUMH CPEJACTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYEHHIO M TIO03HAHMIO, JHO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  MCCIEA0BaTEIbCKON
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJIECHHOCTH W YPOBHS OOyUECHHS B
JaJIbHEHIIIEM;



4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU HW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHHE MOCIEACTBUNA W
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUs alKOTOJIsI, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOTr0 BOCTIMTAHUS:

MHTEpEC K MPAaKTUUYECKOMY M3YUEHHUIO Tpodeccuil u TpyJia pa3iuyHOro poja,
YBAKEHUE K TPYLy M pE3yibTaTaM TPYIAOBOM NEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE IMPUMEHEHHUs MPEJAMETHBIX 3HAHUW MO XUMHUH, OCO3HAHHBIA BHIOOD
WHUBUTyJIbHON TPAEKTOPUU MPOAOHKEHHUST 00pa30oBaHusl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEmHOW npoeCCUOHATBHON IEATEIbHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOM CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIECTBOBaHMS, IOHUMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o0Opas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3MYECKOMY M TICUXHUYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS ITPU padOTe C BEIIECTBAMH, a TAKKE B CUTYALMSIX,
YTPOXKAKOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJy4aeMble NMPU U3YyUYEHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIEHUS
YPOBHSL  3KOJIOTUYECKOW  KYJIbTYypbl, OCO3HaHUS TIJO0AJIBHOIO  Xapakrepa
HKOJIOTUYECKUX MpoOJIeM M MyTed HMX pelIeHHUs MOCPEICTBOM METOJ0B XHMMHUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEJIBHOM,
KOMMYHHMKATUBHOW Y COLMAJIBHON TTPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDHI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIAEIAIOT 3HAYUMBbIE IS
bopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, Teopwus,
IPUHIUI, TUNIOTE3a, (PAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe€.), KOTOPbhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHbIX YUYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O LEIOCTHON
HAy4YHOW KapTHHE MUpPa, U YHUBEpCAJIbHbIC yueOHbIE IeUCTBUS (TI03HABATEIbHBIC,
KOMMYHHMKATHBHbBIC, PETYJISATUBHBIE), KOTOpbIE OO0ECIeuuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOMN
NESATEIbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aeficTBus:

YMEHHUSI HCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUJICHUSI MPU OCBOEHUHU
3HAHMI: PACKPBIBaTh CMBICI XMMHUYECKHX MOHATUNA (BBIAEIATH UX XapaKTepHbIE
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMHU MOHSTHSIMHU), WUCIOIb30BAThH
MOHATHUS 1151 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U ABJICHUM, BEIOUpPATh OCHOBAHUS U



KPUTEPUH ISl KIacCCU(PUKALMKU XUMHUYECKUX BEIECTB U XMMHUUYECKHX pPEaAKIUH,
YCTaHABJIMBATh IMPUUYMHHO-CIIECACTBEHHBIE CBA3M MEXAY OOBEKTaMU H3yUYEHHS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIE, AENYKTHBHBIC, 10 AHAJIOTHUH),
JienaTh BBIBOJIBI M 3aKIIFOUEHHS;

yMEHUE MPUMEHATh B INIpOLlECCE NO3HAHWA NOHATHS (NPEAMETHBIE U
METaIpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMUM,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIC MPEACTaBICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JI€MEHTAa), XUMUYeckas QopMylia U ypaBHEHUE
XUMHUYECKON peakIuu — MpU PEIICHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUYETOM
ATUX MOJEIBHBIX IMPEACTABICHUI BBIABIATh M XapaKTEPU30BATh CYIIECCTBEHHbIC
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUi,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CJIEICTBEHHbIE CBSI3U U
MIPOTUBOPEYHS B U3yUaeMbIX MTPOIIECCAX U SBIICHUSIX.

Bba3oBble uccienoBarTelbcKme 1eiiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABJIECHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUA, a TaKKe€ B KayeCTBE OCHOBBI I (POPMUPOBAHUS THIOTE3BI IO
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJIECHUN;

NpUOOPETEHNE ONbITa IO I[UIAHUPOBAHUIO, OPraHU3ALMH W TPOBEICHUIO
YUYEHHUUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3ysbTar, (OPMYIUPOBATh 000OIIECHUS U
BBIBOJIBI 10 PE3YJIBTATaM IIPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABIIATH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nnopmanmueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAIIUIO
pa3ITUYHBIX BUIOB U (HOPM MPEACTABICHUS, MOJIyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAs  JIUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPABOYHBIC
nocobusi, pecypcsl NHTepHETa), KpPUTUYECKH OLEHUBATH MPOTUBOPEUYUBYIO M
HEJ0OCTOBEPHYIO MH(OPMAIIHIO;

yMEHUE TPUMEHATh Pa3ju4yHble METOJAbl U 3aMpOChl MPU MOHMCKE U OTOOpE
MH(pOpPMAIUM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaEMble 3a/Ja4d  HECIIOXKHBIMUA CXEMaMH, JuarpaMmaMu,
apyrumu hopmMamu rpaduKu 1 BX KOMOWHAIIASAMY,

yMEHHE HCIOJIb30BaTh M AaHAIU3UPOBAaTh B Ipolecce y4yeOHOHl u
UCCIIEIOBATENLCKON J1eATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAOIIEH MPUPOIHOU
Cpellbl.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHUS:



YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe auajgora W (WIM) JIUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaemMoil  TeMbl, (OpPMYyIHUPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaTbl  ITO3HABATEIIbLHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3ECHTALUIO
pE3yIbTATOB BBINOJHEHUS XMMHYECKOTO IKCIIEPUMEHTa (JJa0OpaTOPHOIO OIIbITA,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUsI y4eOHOro COTpYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEJIbHOM WM MCCJIEAOBATEIbCKOW  NIESITEIBHOCTH  IPU  PEUICHUU
BO3HMKAIOIIMX TPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuuid (o0cyxkaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIMS
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHbBIE YHMBepcaJbHbIe y4eOHbIe NeiCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LEIU JEATEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PPeKTUBHBIE CIIOCOOBI peleHusl y4eOHbIX U
IIO3HABATENBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBUM TIPU BBINOJHEHUM 33JaHAW C Y4YETOM
MOJIYYEHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO PE3yJIbTaTa 3asBJIICHHOM LEIH, YMEHHE
WCITOJIB30BAaTh ¥ aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIAracMble€ B YCIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaiibHON pabodeil mporpaMMoH,
BBIJIEJISIIOT: OCBOEHHBIE OOYYAlOUIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI
neucTBul, cneruduueckue ISl TpeaMeTHOM oOnacth  «XUMHUS», BUJBI
NEATEIbHOCTH MO  TOJYYEHHUIO HOBOTO  3HAaHUS, €ro HWHTEpHpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyalUsIX.

K koHIy 00ydeHus B 8 ki1acce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSI YMEHUN:

e PACKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHSATUH: aTOM, MOJIEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBast A0Js1 XMMUYECKOTO AJIEMEHTA B COSAMHEHUN, MOJIIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaklus, KiIacCU(pHUKalUs peaKIHil: peakuuu
COCIMHEHHUs, PEaKUWHU Pa3JOKEHHUs, PEaKUUH 3aMEIICHMs, PEaKLHH
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIII0BOU AP (EKT peakiuu,
AIpO aTOMa, HJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOUTallb, PaaUyC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHAS] U HEMOJIIpHAs KOBAJEHTHAs! CBS3b,



WOHHAs CBA3b, MOH, KATMOH, aHUOH, PacTBOp, MaccoBas J0Ji BeIlecTBa
(IpolLieHTHAs! KOHIIEHTPAIls) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBJCHHS (opMyll
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

OTIPEIENISITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJICKHOCTh BEIIECTB K ONPEAeIEHHOMY KIACCy COEIUHEHUN T
dbopmynam, BHUA XUMUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cmbicin llepmomnueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HHUs, 3aKOHa ABOTajpo;

OMHUCHIBATh M XapakTepu3oBaTh TaOmuuHyo ¢dopmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iauvaTh IMOHATHUS «TJaBHas
noArpynmna (A-rpynna)» u «nodounas noarpynna (b-rpynmna)», manibie u
OOJIbIIIME TIEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabmuie «llepuoanueckass cucremMa xuMuyeckux osaementoB . .
MeHneneeBa» ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAlpa, 001Iee YUCiIo dJIEKTPOHOB
U pacrpeeieHue X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B pEaKIuu
BEILECTB, N0 TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/Iasi ONMUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHMUYECKUX TMPEBpaAllEHUA B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChbl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »JJIEMEHTa 10 (dopmylie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSITh OCHOBHBIE OIEPAllMA MBICIUTENBHON AEATENbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IeHHEe, CHCTeMaTH3aIlIo, KIacCH(pHUKAIHUIO,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3EH — ISl U3YyUYECHHUS CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAyYHbIC METOIbI
NO3HAaHUA — HAONIOJICHHE, U3MEpEHHEe, MOJECIUPOBAHUE, SKCIHEPUMEHT
(peaJIbHBIA U MBICIICHHBIN );



CleloBaTh  NpaBWIaM  [OJIb30BAHUSA  XMUMHYECKOM  MOCyloil U
7abopaTopHBIM 000pYIOBaHHWEM, a TaKXKe TMpaBWjaM OOpaIIeHUus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUI0O U COOMPAHUIO
ra3oo0pa3HBIX BEMIECTB (BOMOpOJa ¥ KHCIOPOAA), MPHUTOTOBJICHHUIO
pPacTBOPOB C ONMPEACIEHHON MacCOBOM JO0JIEM PACTBOPEHHOTO BENIECTBA,
IUIAHUPOBATh W TPOBOAWTH  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;makmyc, dheHondTaenH, METUIIOPAHXK U JIPYTHUE).

K koHIy oOydenus B 9 kj1acce npeIMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHSATHUNA: XHWMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHCIICHUSI, XUMUYECKasi peaKivsi, XUMUYecKasi CBs3b, TEIUIOBOM 3P (DEKT
peakiuy, MOJib, MOJISIpPHBIM ~ 00BEM,  PacTBOp,  BJICKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJICKTPOJUTUYECKAs HUCCOLMALNS, PEAKIMU HOHHOTO
oOMeHa, KaTaJiu3aTtop, XHMMHUYECKOE paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKIHUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
aIIIOTpONUs, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAsl, MOHHAf,
MeTaJuInuecKas), KpHUCTAIUIMYecKas pemiéTka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakuuu, MpeAeiabHO IOIMyCTUMas
koHueHTpanus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALICHUI;
UCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIUKY [JIi COCTaBjieHUs (opmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OMPENIENATh BAJIGHTHOCTb U CTENEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIAcCy COEIMHEHUU Mo (opmysaMm, BHJ XUMHYECKOU
CBsi3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYEeCKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHHUE: OIKCHIBATh W XapaKTepu30BaTh
tabnmuunyio (opmy Ilepruoanueckoil CUCTEMbl XUMHYECKHX AJIEMEHTOB:
paznuyaTh TOHSATUSA «rjaBHasg moarpymma (A-Tpynma)y U «mobodHas
noarpynmna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B TMEPUOJUYECKONW Taliuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsii  sjapa, oOIlee 4YUCIO BJIEKTPOHOB H



pacmpesiefieHHe HUX MO JJIGKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB AJIEMEHTOB M UX COCAMHEHHI B
npeaesiax MaJlbIX IMePHUOIOB U TJIABHBIX TOJATPYIII C YUETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE PEaKIUH (M0 YUCIYy M COCTaBy YUYacCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO0 TEIIOBOMY 3(P(hEKTy, 0 U3MEHEHHUIO CTENCHEH OKHCIICHHS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX MW CIOXHBIX BEIIECTB, MOJITBEpPX Aasi OINHUCAHUE
OpUMEPAMH MOJIEKYJISIDHBIX U HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIHi;

COCTABJISITh YPaBHEHUS JJICKTPOJUTHYECKON JHUCCOIMAIMK  KHUCIIOT,
LIETI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, YypaBHEHHS pEaKkIuil, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TEeHETUYECKOM CBSI3M MEX]y BEIIECTBAMH PA3IMIHBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKIIHIA
MOCPEJICTBOM COCTABIICHHSI JIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUA,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYI0O W MOJISIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JIOJII0 XHUMHYECKOIO 7JJIeMeHTa 1o ¢dopMyle
COEMHEHMsI, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOAUTH PaCUEThHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

COONIOJaTh  MpaBUjia  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyJIOW U
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TaKXKe IMpaBWIa OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKUX OIBITOB IO TOJYyYEHHUI0O U COOMpPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

OPOBOAWTH  PEAKIUH, TOATBEPXKAAIOIINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uonua-, kapbonar-, ¢docdar-, cuiaMkar-, cyibdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS W HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIIMU MBICIUTEIBHON JEATEIbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€d — I WU3YUYCHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBbIC METOJbl TO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, AKCIIEPUMEHT (pealbHbIA U
MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUE KOJIMYECTBA AKAJEMHUYECKHX YACOB, OTBOAUMBIX HA
OCBOEHHE KAXKJOW TEMbI YYEBHOI'O ITPEJIMETA U BO3MOKHOCTH UCIIOJIb30BAHUS 110 3TOM TEME
SJIEKTPOHHBIX (HU®POBbBIX) ObPA3OBATEJIBHBIX PECYPCOB

8 KUIACC
KoanuyecTBO yacon BocnurareabHbIH MaTEeHIHAJ DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB © & (ungposBbie)
n/n U TeM NMPOrpamMMbl o e 8 o0pa3oBaTe/ibHbIE
- .
g .52 é, pecypcsol
Pasznea 1. [lepBoHayajibHble XMMUYECKHE MOHATHS
XI/IMH;{ — Ba)xkHayg O6HaCTI) LIECHHOCTHOT'O OTHOLIEHUA K OTCYECTBCHHOMY
KYJIBTYPHOMY, HCTOPHIECKOMY M HAyYHOMY HACIIEIHIO,

1.1 eCTeCTBOSHaHfM u 5 2 [IOHUMAaHUs 3HaYCHUS] XUMUYECKON HayKH B )KU3HU bubmiorexa HOK
IIPaKTHYCCKOU COBPEMEHHOT'0 00IECTBA, CTIOCOOHOCTH BIAETh https://m.edsoo.ru/7f41837¢
ﬂeHTeHBHOCTI/I yeJjioBeKa Z[OCTOBepHOﬁ I/IH(l)OpMaHI/Ieﬁ O NEPEAOBLIX TOCTHKCHUAX U

OTKPBITUSIX MUPOBOW U OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 yCTPOUCTBE
MHpa U OOLIECTBA; MHPOBO33PEHYECKUE TIPEACTABICHHS O
1.2 BemectBa 1 XMMUYECKHE 15 1 BeIeCTBE H XUMUUECKOH PEaKINH, COOTBETCTBYIOIIHE Bubnnorexa [IOK
peakunu COBPEMEHHOMY YPOBHIO pasBUTHs HayKH U coctasmsomme | Nttps://m.edsoo.ru/7f41837c
OCHOBY JIJIsl TOHUMAaHHUSI CYNIHOCTH HAYYHOMN KapTHHBI
Mupa
Hroro mo pazueny 20 ‘

Pa3nen 2. BaxkHeiilne npeacTaBuTe/ i HEOPraHMYeCKUX BellleCTB

Bo3zayx. Kucnopo.

2.1 6
IMoustue 06 okcumax
B Jlonsatu

29 onopoza.Ilo €0 8 1
KHUCJIOTaX U COJIAX
Bopna. PactBopel. [lonarue

2.3 A p 5 1 1
00 OCHOBaHUIX
OCHOBHBIE KJIACCHI

2.4 HEOPraHUYECKUX 11 1 1
COETUHEHUN

MHPOBO33PEHYECKHE TPEJCTABICHUS O BEIIECTBE H
XHUMHUYECKOH PEaKIIH, COOTBETCTBYIONINE COBPEMEHHOMY
YPOBHIO DPa3BHTHUSI HAyKH M COCTABIIAIOIINE OCHOBY JUIS
[IOHUMAHUs  CYIIHOCTH Hay4yHOM KapTHHBI  MHpa,
MPE/ICTaBICHNs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
MIPUPOABI, B3aUMOCBS35X YeJIOBeKa C NMPUPOIHOHN cpenoH,
0 POJIM XUMHHU B IO3HAHUY ITUX 3aKOHOMEPHOCTENH;

MO3HABaTEIbHBIE MOTHBBI, HAIIPABJICHHBIC Ha
MOTydeHHe HOBBIX 3HAHMI [0 XUMUH, HEOOXOANMEBIE JUIs
00BsCHEHNsT HAOMIOMAeMBIX MPOLIECCOB U SIBIICHHH,
MMO03HABATEIbHOW, HHYOPMAIMOHHOHN U YUTATEILCKON
KYJBTYpBI, B TOM YHCJI€ HABBIKOB CaMOCTOSATENLHOM
paboThI ¢ yueOHBIMU TEKCTaMH, CIIPABOYHON
JIUTEPaTypOH, JOCTYITHBIMU TEXHUUECKHMHU CPEJICTBAMU
MH(GOPMAIMOHHBIX TEXHOJIOTHHl

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHne aToMOB.
Xumuyeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU

[Tepuonuueckuii 3aKOH U
IIepuonnueckas cucrema

TMPEACTaBJICHUS O COLIMAJIBHBIX HOpMaXx M IpaBujiax
MEKJITMYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHBC,
KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B 06]].[6CTB€HHO

bubmuorexa [JOK

3.1 XUMHYECCKHX JJICMCHTOB Z[ 7 MIOJIE3HOH, y4eOHO-HCCIIeIOBATEIECKON, TBOPUECKON .
U. Mennene-esa. CTpOCHI/Ie JPYTHUX BUAAX ACATENBHOCTH, TOTOBHOCTH K https:/m.edsoo.ru/741837c
pa3HooOpa3HON COBMECTHO NEeATENIFHOCTH IPH
aroma BBITIOJIHEHUH Y4eOHBIX, TO3HABATEIbHBIX 3a/a4,
BBINIOJHEHUH XMMUYECKUX 3KCIICPUMEHTOB, CO31aHUU
XHUMH4YeCKasl CBA3b. Y4EOHBIX MMPOEKTOB, CTPEMIICHHS K B3aMMOTIOHUMAHHUIO
OKHCIUTEILHO- Y B3aMMOIIOMOIIIU B MPOIIECCE ITOH yueOHOU BubmnoTeka HOK
3.2 8 JIeSITENbHOCTH, TOTOBHOCTH OLICHUBATh CBOE IOBEJCHUE .
BOCCTAaHOBHUTCIIbHEIC ¥ IOCTYTIKE CBOMX TOBADHIIIGH ¢ TIO3HITH https://m.edsoo.ru/7f41837¢
pCakuuu HPaBCTBEHHBIX U IIPABOBBIX HOPM C y4€TOM OCO3HAHUSA
MIOCJIE/ICTBUM MTOCTYTIKOB
Hroro no pazgeny 15 BH6J_1HOTeKa HOK
https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpemst 3 BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f41837c
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9 KUIACC

KoandecTBo yacoB

BocnuTaTebHBIH MOTEHIHAJI

Ne HaumeHnoBaHue pa3jesnoB u TeM =) DJieKTpoHHBbIEe (I (POBBHIE)
n/n NPOrpaMmbl = . g o0pa3oBaTe/ibHbIE pecypchl
=G .
54 ° 'S g
2 < o =
Pa3jen 1. BemecTBo U XUuMHYeCKHe peaKIIul
HOBTOpeHI/Ie u yrﬂy6HeHHe MPEACTABICHUS O COLUAIIBHBIX HOPMaXx U IpaBujiax
1.1 o 5 1 MEKIIMYHOCTHBIX OTHOIIEHUH B KOJIEKTHBE, bubnuoreka HOK
) SHAHHHM OCHOBHBIX Pas/iCioB KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIECTBEHHO https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca THOJIe3HOH, yueOHO-HCCIeJ0BaTeNbCKOM, TBOPUECKON 1
OCHOBHEBIE 3aKOHOMEPHOCTH AIPYTHX BUJAX JICATCHLHOCTH, FOTOBHOCTH K bubnuorexa LIOK
1.2 1 4 pa3Ho00pa3HOit COBMECTHOM NEsATENFHOCTH MIPH i
XUMHYECKUX PeaKIui BBITTONTHEHHH YHeOHBIX, IO3HABATENBHBIX 33124, https://m.edsoo.ru/7f41a636
BBITOJIHCHUH XMMHYECKUX SKCIIEPUMEHTOB, CO3JIaHUU
DIeKTpONIUTHIECKas Y4EeOHBIX IPOEKTOB, CTPEMIICHHSL K B3aHMOTIOHHMAHHIO 1
13 X 8 1 1 B3aMMOTIOMOIIH B HPOIIECCE TOH yUeOHOH NeATeIbHOCTH, bu6nmorexa LIOK
: AMCconnanusi. AMMHYCCKUC TOTOBHOCTH OIICHHBATh CBOE IIOBEJICHUE M OCTYIIKH https://m.eds00.ru/7f41a636
p€aKuuu B paCTBOpaAx CBOUX TOBapHUIeH ¢ NO3UIMH HPAaBCTBEHHBIX M IPABOBBIX
HOPM C Y4ETOM OCO3HAHUS TOCJIEICTBUIA OCTYIKOB
Hroro no pazaeny 17
Pa3nea 2. HemeTaibl M MX cOeIMHEHUS
Oo0mas XapaKkTEPUCTHKA 0CO3HAHHE [IEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOILICHHS
21 4 1 K CBOEMY 37I0pOBBIO, YCTAHOBKH Ha 3[IOPOBBIH 00pa3 bubmnoreka HOK
) XAMHHECKUX 3JIEMCHTOB JKM3HHU, OCO3HAHUE TIOCTIECACTBUN U HEMPHUATHE BPEJHBIX https://m.edsoo.ru/7f41a636
VI |A-prH1'II>I. I'anmorens: NPUBBIYEK (YIOTPEOICHHUS aJIKOTOJIsl, HAPKOTHUKOB,
KypeHHs), HeOOXOJUMOCTHU COOIIOICHUS IPaBUII
Obmas XapaKTepucTka 6€30MacCHOCTH NPH OOPAIEHUH ¢ XUMUYECKHUMHU
29 XUMHUYECKHX JJIEMEHTOB 6 BILECTBAMH B OBITY 1 PeaTbHOI KHU3HH bubnmnoreka HOK
' VIA-rpynmnel. Cepa u eé https://m.edsoo.ru/7f41a636
COCOUHCHUA
OO1mas xapakTepUCTHKA
23 XUMHYECKHUX JIEMEHTOB 7 1 bu6muoreka [JOK
' VA-rpynnsl. A3ot, pocdop https://m.eds00.ru/7f41a636
N UX COCAUHECHUA
O6I_I_[a}1 XapaKTCPUCTHUKA
P P but6mmoreka [IOK
24 XUMUYECKHUX JIEMEHTOB 8 1 2

IVA-rpynmel. Yrinepon u

https://m.edsoo.ru/7f41a636
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KPEMHUU U UX COCMHECHUS

Hroro mo pazneny 25
Pa3jnen 3. MeTa/Liibl M UX COeIMHEHUS
31 06 o 4 HHTEpeC K 00YUEHHIO U MO3HAHUIO, BubonuoTeka ]_[OK
. 1M1 E€ CBOUMCTBA METAJIJIOB 110603HATENBLHOCTD, TOTOBHOCTB U CIOCOOHOCTD K .
camM000pa30BaHUIO, IPOEKTHON M UCCIE0BATEIbCKOM https://m.eds00.ru/741a636
3.2 Baxkaeiline MeTayuibl U UX 16 1 2 JIESITEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U BubonuoTeka ]_[OK
' COCTUHEHUS YpoBitst O0yHeHIs B AalbHeHIIeM; https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3jnen 4. Xumus u okpy:kamomas cpeaa
CIIOCOGHOCTH MIPUMEHSTD 3HAHMSI, TOJIyYaeMBIC TIPH
M3YyUYECHNH XUMUH, TS PELICHHS 33184, CBA3aHHBIX C
OKpYy Karolel IpUpoaHOIN Cpeo, 1JIs MOBBIILIEHUS
BelecTBa 1 MaTepuabl B YPOBHSI 9KOJIOTHIECKO KYJIBTYPbI, OCO3HAHHS Bu6suoreka IIOK
4.1 3 I7106aIEHOTO XapaKTepa 3KOJIOTHYECKHX TIPO6IeM I i
JKU3HU YEJI0BEKA MyTel HX PEIICHNS TIOCPEICTROM METOIOB XHMEH, https://m.edsoo.ru/7f41a636
9KOJIOTUYECKOTO MBIILIEHHS, YMEHHS PYKOBOJICTBOBATHCS
UM B ITO3HABATENbHON, KOMMYHUKATHBHOMN M COLHATLHOMN
MPaKTUKE
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmiorexa LJOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68 4 7
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI JJIs1 YYHEHUKA

Xumus. 8 kinacc/I"'abpuensu O.C., Octpoymos WU.I'., Cnagkos C.A., AKIIHOHEPHOE 00IIECTBO
, M3narenbctBO «IIpocBemienuey;
Xumus 8§ knace: yaeoHuk O.C.I'abpuensin.-3-¢ u3a., nepepad.-M.: [Ipoda, 2023.

METOIUYECKHUE MATEPHUAJIbBI JJISA YUYUTEJIA

Labpuensm, O. C. Xumus. 8 Kacc: yueOHUK 15 o01ieo0pa3oBarenbHbIX yupexaeHui O.
C. I'abpuensia. -M.: Ipoda, 2023.

Coopnux MaTepHalioB MO peau3aluu (heaeparTbHOr0 KOMIIOHEHTA TOCYapCTBEHHOTO
cTanzapTa oouiero oopa3oBaHus B 0011e00pa3oBaTeNbHBIX YUpeKACHUAX Bonrorpaackoi
obnactu -Bonrorpan: Yuutens, 2023.

T'abpuensn, O. C. Xumus. 8 Kjiacc: KOHTPOJIbHBIE U TTpoBepouHbie padboTsl O. C.
IMabupuensu u ap. - M.: Jlpoda, 2022.

HU®POBBIE OBPA3ZOBATEJIBHBIE PECYPCbI U PECYPCbI
CETHU UHTEPHET

bu6mmoreka [IOK

http://www.chemnet.ru

["azera «Xumus» u cailT it yuurens «5 uay Ha ypok xumumy» http://him.1september.ru.
Enunas xomtekuus LIOP: Ipenmernas xosekius «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnekTpoHHas OMOIMOTEKa YUeOHBIX MAaTEPHAJIOB 110 XMMUM Ha mopraiie Chemnet.
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