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IlepBoHayajbHBIEe XMMHYECKHE TOHATHS.

[Ipeamer xumuu. Poip xumMup B JXKM3HM 4esloBeka. Tena u BewectBa. Pusnueckue
CBOICTBa BEIIECTB. ArperaTHoe cocTosiHuE BellecTB. [loHsATHE 0 MeTOaX MO3HAHUS B XUMUHU.
XuMmus B cucteme HayK. YucTble BemiecTBa U cMecu. CriocoObl pa3ielieHust cMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHYECKHX 3JIEMEHTOB.
ITpocTeie u Cil0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuueckasi Qgopmyna. BalleHTHOCTh aTOMOB XHMHYECKHX 3JI€ MEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENBbHAA aTOMHAast Macca. OTHOCHTEIbHAsT MOJIEKYJIIpHAst
Macca. MaccoBas 1011 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

Ousnyeckue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakUuus U €€ INPU3HAKU. 3aKOH
COXpPaHEHHsI MacChl BEIIECTB. XUMHUYECKUEe ypaBHeHUsA. Kiaccupukanus XUMHUYECKUX peaKIui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

XVUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCY/I0H, ¢ MpaBuiIaMu paboThI B
nabopaTopud M IpueMaMu oOpalieHuss ¢ JabopaTOpHBIM O000pYyIOBaHMEM; H3Y4YEHUE U
onucaHue (PU3MUECKUX CBOMCTB 00pa3llOB HEOPraHMUECKUX BELIECTB; HAOOAeHHE (PU3HUECKIX
(maBiieHHE BOCKa, TassHUE JIbJa, paCTUPAHUE caxapa B CTYINKe, KHIICHHE M KOHJIEHCAllUs BOJIbI)
U XUMHUYECKUX (FOPEHHME CBEYM, MPOKAJIMBAHNWE MEIHON NMPOBOJIOKH, B3aUMOJICHCTBUE MEJa C
KUCJIOTON) sIBJICHUH, HAOJIOJCHUE U OINMCAHUE MPU3HAKOB IPOTEKAHUS XUMHUYECKUX PEaKLui
(paznoxxeHue caxapa, B3aMMOJCIHCTBHE CEPHOW KHC- JIOTHI C XJOPUAOM Oapusi, pasiloKeHue
runpokcuaa meau(ll) npu HarpeBanuu, B3aumoJieiicTBue xene3a ¢ pactBopoM coiu menu(Il));
U3YyYEHUE CIIOCOOOB pa3fiesieHusl CMeceil (C MOMOIIBI0 MarHuTa, (UiIbTPOBaHHUE, BbIIAPUBAHUE,
JUCTWIALMS, XpoMaTtorpadusi), MpOBEICHHE OYMCTKM IOBAPEHHOM CoiM; HaAOIIOAEHUE U
ONMCAHUE PE3yJIbTaTOB IPOBEJCHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAacCChl;
co3/laHue MojieNel MOJIeKy (IIapOCTEPHKHEBBIX).

BaxHelilue npeacraBuTe/ M HEOPraHMYeCKMX BelllecTB.

Boznyx — cmech razos. CocraB Bo3ayxa. Knuciaopog — a/leMEHT M IIPOCTOE BEIIECTBO.
Haxoxnaenue kucinopona B npupoje, Gu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHUs).
Oxcunpl. Ilpumenenue xkucimopoga. CrocoObl HOJTy4YeHHs KHUCIopoja B JabopaTopuu H
npoMbluieHHOCTH. KpyroBopot kuciopoga B npupoje. O30H — ajuloTponHas MOAU(pUKaus
KHCIIOpOJa.

TeroBoil 3QQexT XUMHUYECKON peakluu, TEePMOXMMMUYECKHE YpaBHEHHUS, 7K30- U
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib MW MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOSL.

Bomopon — oamemMeHT M mpocToe BelecTBo. HaxoxkaeHue Bomopoga B IMPUPOZIE,
¢uznyeckne 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI osyueHus. Kuciotel u comnu.

KonnuecTso BemecTBa. Moinb. MosnsipHast Mmacca. 3akoH ABOraapo.

Monsipablii 00beM razoB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM.

®dusnueckue cBoiicTBa BOAbl. Bonma kak pactBoputens. PactBopbl. Hacklennsle u
HEHACBIIIEHHbIE PAcTBOPBL. Pacmeopumocmsv eeujecms 8 60o0e. MaccoBas J0Jsl BeEleCTBa B
pacTBope. XUMHYeCKUE cBOWCTBa BOAbl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopoTr Boabl B mpupoje. 3arpsisHeHHE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanust Heopranuuecknx coenuHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
cojieoOpa3zymomue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoaeoOpasyromue. HomenkiaTtypa
OKCHJIOB (MEXAyHapojHas W TpuBHajibHas). dusnueckne M XUMHYECKHE CBOWCTBAa OKCHJIOB.
ITony4yenue OKkCUIOB.

OcHoBanus. Knaccudukanus OCHOBaHMM: IIEJIOYM M HEPACTBOPHMBIE OCHOBAHMS.
Homenknarypa ocHoBaHui (MeXAyHapoAHas W TpuUBHaibHasA). PU3NUECKHE M XUMHYECKHE
cBoiicTBa OCHOBaHMH. [lonyueHne ocHOBaHMUI.



Kucnorsl. Knaccupukamuss xucnor. HomenkmaTypa KucnoT —(MEXIyHapoaHas U
TpuBHaNibHAsA). U3NUYECKHE U XMMHUYECKHE CBOMCTBA KUCIOT. Psa aktuBHOCTH MetaymoB H. H.
bekerosa. [1o mydyeHne KUCIOT.

Conu. Homenknarypa coseit (MeXayHapoHasi U TPUBUAIbHASA).

du3nyecKue 1 XuMHUYECKHE CBOMCTBA conel. [lomydenue coneil.

I'eneTnueckast CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

XHUMHUYECKUN DSKCIEPUMEHT: KAadeCTBEHHOE OIPEAECICHUE COJEPKaHUS KUCIOpOAa B
BO3/IyX€; MOJy4yeHHe, cCoOOMpaHue, paclio3HaBaHUE U U3yYEeHUE CBOWCTB KUCIOPO/1a; Ha0II0IeH e
B3aUMOJICUCTBUS BEIECTB C KUCIOPOAOM M YCIOBUS BO3HUKHOBEHMS U IPEKPAILLECHUS TOPEHUS
(moxkapa); O3HAKOMJICHHE C oOOpa3laMd OKCHJOB M OIHCAaHUWE HUX CBOMCTB; MOJIyuyEHHE,
coOupaHue, pacro3HaBaHUE W H3YYEHHE CBOMICTB BoAopoJa (TOpeHHE); B3aUMOJICHCTBUE
Bozopoaa ¢ okcugoMm Menu(Il) (Bo3MOXHO HCIOIB30BaHHE BHUACOMATEPHAJIOB); HAOJIOJICHUE
00pa3IoB BEMIECTB KOJINYECTBOM | MOJIb; MCCIIeI0BaHHE 0COOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pPa3IMYHON PAaCTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OIPEICICHHOW MacCOBOW J0JIeH
pPacTBOPEHHOI'0 BEILECTBA; B3aUMOJIEHCTBUE BOABI C MeTaIaMH (HAaTpPUEM U KaJbLUEM)
(BO3MOYKHO HCIIOJIb30BAHHUE BHIEOMATEPUANIOB); OMpEe/ieHue PACTBOPOB KHUCIOT M IIEI0YeH C
MIOMOIIIFI0 MHJIMKATOPOB; HCCIEIOBAaHUE OOpa3llOB HEOPraHWYECKHUX BEUIECTB pa3- JIMYHBIX
KJIaCCOB; HAOIOJICHHE W3MEHEHHS OKPAcKU HHIMKATOPOB B PAcTBOpaxX KHUCIOT W IIENOYei;
u3ydyeHue B3auMmojencTBus okcu- na menu(ll) ¢ pactBopoM cepHOM KHUCIOTBI, KUCIOT C
METaJUIAMM, PEaKIUi HEHUTpalu3aluu; IOJYyYEeHUE HEpPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOIO0 MeTajula JIPYyTMM H3 pacTBOpa COJM; PELICHHE SKCIEPUMEHTAIBHBIX 3a7ad II0 TeMe
«Baxueimme KIacchl HEOPraHMUECKUX COCIUHEHUIN».

Iepuoauveckuii 3akoH u Ilepuognueckass cucremMa xumuuyeckux 3jemenros /. WU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu.

[TepBble MOMBITKYU KIaCCU(PHUKALIMA XUMUYECKUX 3JIeMeHTOB. [ToHATHE O Tpynnax cXOAHbIX
9JIEMEHTOB (ILIE€JOYHBbIE M IE€JIOYHO3EMENbHbIE METaUlbl, TaJOTeHbl, WHEPTHBIC TIa3bl).
DJeMEeHTBI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCUIBI.

Ilepnonnueckuit 3akoH. llepuogmyeckas cucremMa XuMmMu4yeckux dsieMeHtoB [ U
MenpneneeBa. KopoTkonepuoanas u uimHHomnepuonHas (opmbl Ilepuoandeckoit cuctembl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOA U IPYIIIBLI JJIEMEHTA.

Crpoenue artomoB. CocraB atoMHbIX danep. M3orombl. OnektpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XUMHUECKUX 3J1eMeHTOB [leproanyeckoil cucTemMbl
H. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO TpynnaM M Inepuojam. 3HaueHue l[lepmonmdeckoro 3akoHa M
Ilepnonnueckoll CUCTEMBI XMMUYECKHX 3JIEMEHTOB NIl pa3BUTHsA Hayku W mnpaktuku. [[. U.
MenzeneeB — y4yeHbIH U TpakJaHUH.

Xumuaeckas CBSA3b. KoBanentnas (monsipHas " HEMnoJIsipHast) CBS3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. FIOHHAas1 CBS3b.

Crenens okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakn. [Iporeccsl OkucaeHus
1 BOCCTaHOBJIEHNA. OKUCIUTENN U BOCCTAHOBUTEIH.

XVUMUYECKUN SKCIIEPUMEHT: H3Yy4Y€HHE OOpa3IoB BEIIECTB METAIJIOB W HEMETAJIOB;
B3aUMOJICHCTBUE THIPOKCUAA LIMHKA C PACTBOPAMHU KHUCJIOT U IIEJIOYEH; IIPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEaKIMil (TopeHue, peakuuu
pa3JI0kKEHUS, COETUHEHN).

MexnpeameTHbie CBSI3H.

Peanmusanuss MeXNpEeIMETHBIX CBS3€d IIPU H3YYEHUU XMMHHU OCYILECTBIISIETCS 4epes
UCIIOJIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATUN, TaK W TMOHSATHUH, SBISIOUINXCS
CHUCTEMHBIMU I OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO0111e ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (DaKT, THIIOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CHHTE3, Kiaccu(uKauus, NEepUOJUYHOCTb, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®dusuka: marepus, aTroM, O3JIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIUJA, H30TOIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsijl, BELIECTBO, TelIO0, 00BEM, arperatHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIMYMHBI, €IUHUIBI W3MEPEHUs, KOCMOC, IUIAHETHI,
3Be3b1, ComHIle.

buonorus: ¢porocunTes, npixanue, ouocdepa.

leorpadus: armocdepa, ruapocdepa, MHHEpPAIbl, TOPHBIE MOPOJBI, IOJIC3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

10 xnacc

BemecTBo M XUMHYeCKasi peaKiusl.

Ilepuonnueckuii 3axkoH. llepuogmyeckas cucreMa XuMuU4ecKux dieMeHtoB [l U
MenpneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XHUMHYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kalus, KaldbLUs U UX COEAMHEHUH B COOTBETCTBUM C
HOJIOKEHHUEM 3JIeMeHTOB B [lepruonnyeckoii cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUABl XMMHUYECKOH CBS3M. THIBI KPUCTANIMYECKHX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT TUIA KPUCTAUIMYECKOW pPELIETKHM M BHJA XMMHUYECKOH
CBSI3H.

Knaccugpukanuss M HOMEHKIAaTypa HEOpPraHMYECKUX BelecTB (MEXIyHapoaHas U
TpUBUAJIbHAsA). XHMMHMUYECKHE CBOMCTBA BEILIECTB, OTHOCALIMXCS K pa3jIMYHbIM KjaccaM
HEOPraHMYECKUX COEUHEHUH, FTeHEeTUUECKas CBsI3b HEOPraHMUECKUX BEIIECTB.

Knaccugukanus XuUMUYECKUX PEeaKUUi MO pa3iInyHbIM MPHU3HAKAM (IO YUCIY M COCTaBY
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacCTHIO KaTajau3aropa). JK30- U
OHIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o ckopocTu XxuMHueckodl peakiuu. [loHsTue 006 0OpaTHMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. IIoHsATHE O TOMOreHHBIX M TETEPOTEHHBIX peakuusx. [lowamue o
Xumuyeckom pagHogecuu. Daxmopwvl, eruUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu u
HOJOJHCEHUE XUMULECKO20 PABHOBECUSL.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUHM, JJIEKTPOHHBIA OallaHC OKHUCIIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBleHHE YpaBHEHHUH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a JJIEKTPOHHOIO OalaHca.

Teopust 2IE€KTPOIUTHUECKON AMCCOLUALMH. DJIEKTPOJIUTBHI U HEAIEKTPOIUTHL. KaTnosl,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3jIMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenenp quccounanuy. CuiabHbIE U CllaOble SIEKTPOIHUTHI.

Peakuuu nonHoro oOMeHa. YcioBusS NPOTEKaHUs peaklMii MOHHOTO OOMEHa, MOJHBIE U
COKpAILCHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
NpeJCTaBICHU 00 3IEeKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMy Ha HOHBI.
Tlonamue o euoponuse coneil.

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJAENSAMHU KPHUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U anMmasa), CJIOKHBIX BEIIECTB
(x71opuaa HaTpHsi); HCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakuuu OT
BO3/CUCTBUS PA3NUYHBIX (DAaKTOPOB; MCCIEAOBAHHE DIEKTPONPOBOIHOCTH PACTBOPOB BELIECTB,
mpouecca  AMCCOIMAIMM  KUCJIOT, Imienoued W cosned  (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPOBEACHNUE ONBITOB, WIUIIOCTPUPYIOLUIMX MPU3HAKHU MPOTEKAHUS peaKluil
HOHHOTO oOmeHa (oOpa3oBaHME OcCajaKa, BBIIEIEHHWE Traza, OOpa3OBaHHWE BOBI); OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI (TOPEHHE, peakluu
pa3joXKeHUs,, COEAUHEHMs); paclo3HaBaHHE HEOPraHWYECKUX BEIIeCTB C€  IOMOIIBIO
KAauEeCTBEHHBIX PEaKLIUi Ha MOHBI; pEIIEHUE IKCIIEPUMEHTAIbHBIX 3a4a4.

HemeTtayuibl 1 UX cOeIHHEHUS.



OOmast xapakTepucThka rajoreHoB. OCOOCHHOCTH CTpPOEHHsSI aTOMOB, XapaKTEpHBIC
creneHu okuciaeHus. CTpoeHue M (U3NYECKHUEe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C MeETaulaMH, HEMETajlaMu,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHeHue. JlelicTBue XJIopa U XJIOPOBOAOPO/ia Ha OPraHU3M uelloBeka. BaykHelme Xi1opuibl
1 X HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEpHBIE CTEIICHU OKUCIICHUS.

CrpoeHnie W (QU3MUECKHE CBOMCTBAa TMPOCTHIX BEIIECTB — KHUCIO poOJa M CEpBbI.
AnnotponHsle MOAU(PUKALIMN KUCIOPOa U cepbl. XUMHUYECKUEe CBOMCTBa cepbl. CepoBOa0OpO,
CTpoeHue, GU3NIEeCKue U XUMUYECKHe CBOMCTBAa. OKCUIBI CEphl KaK MPEICTABUTEIH KUCIOTHBIX
okcusioB. CepHas kucioTa, (U3NYECKHEe M XUMHUYECKUE CBOMCTBa (0OLIME Kak IpeAcTaBUTENs
KJIacca KUCIOT M crieruduueckue). XMMUYECKHE PEaKIliH, JIeXKaIUe B OCHOBE MTPOMBIIIICHHOTO
crioco0a mosryyeHust cepHoil kucinoTsl. [Ipumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAas
peakuus Ha cyibdar-woH. HaxoaeHue cepbl M €€ COCIMHEHWH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKpYXKarollled Cpeibl COEIUHEHUSMH cepbl (KUCJIOTHbBIE NOKIH, 3arps3HeHue
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHUS.

OOmast xapakTepucTuka 3j1eMeHTOB VA-rpynnbsl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTEpHbIE CTETIEHU OKUCICHMUSL.

A30T, pacnpocTpaHeHue B Hpupoze, pusnueckue U XxumMuyeckue cpoiictBa. Kpyrosopor
a3oTa B TMpHUpoIe. AMMHAK, €ro (QHU3MUECKHe W XWUMHYECKHE CBOWCTBA, IOJIydYCHHE U
npuMeHeHne. Coiau aMMOHUS, HMX (QHU3MYECKHE U XMMUYECKHE CBOWCTBA, IHpPHUMEHEHHUE.
KavecTBeHHast peakuus Ha MOHBI aMMOHHA. A30THAs KHCIIOTa, €€ MOIydeHue, (Gu3ndeckue u
XMMHUYECKHE CBONCTBa (0OIIME Kak NpPEeACTaBUTENs Kiacca KHUCIOT U CIelU(pHUECcKue).
Hcnonp30oBaHWe HUTPATOB U COJEH aMMOHHS B KauyeCTBE MMHEPAIbHBIX YAOOpEHUH.
XUMHUECKOE 3arps3HEHUE OKPY)KAIOLIeH Cpelabl COeAMHEHUS MM a30Ta (KHCIOTHBIE JI0XK[IH,
3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB).

®ocdop, amnorponHsle Moaudukanuu dochopa, husnyeckrue U XUMUYECKUE CBOICTBA.
Oxcun pocdopa(V) u pochopnast kuciora, Gpusnueckue 1 XMUMUUECKHUE CBOMCTBA, MOJIyUEHUE.
Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPAIbHBIX Y00pEeHU.

OO6mas xapakrtepuctuka 3jeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEpHBIE CTETICHU OKHCIICHMUS.

VYrnepon, amioTponHble MOAU(UKALMU, paclpoCTpaHEHHE B IpUpoje, (pusnueckue u
XUMHYecKkHe cBoiicTBa. AncopOuusi. Kpyrosopor yriaepona B mpupoje. OKcuabl yriepojaa, ux
¢usznyeckne M XMMHYECKHE CBOWCTBA, JIEHCTBHME Ha >KUBBIE OPraHU3MBbI, I[OJIyY€HUE U
OpUMEeHeHHe. DKOJOrMmyeckue mpoOsieMbl, cBs3aHHble ¢ okcujaoMm yriepoxaa (IV); rumoresa
IJ100aJbHOTO MOTEIUIEHUsT KJIMMaTa; MapHUKOBBIA 3QQeKT. YroibHas KHUCIOTa U €€ COJH, UX
¢u3nyeckue U XMMUYECKUE CBOMCTBA, MOJy4YeHUE U MpuMeHeHue. KadecTBeHHast peakuus Ha
KkapOoHaT-uoHBI. Mcrosnp30oBaHue KapOOHAaTOB B ObITY, MEIMIIMHE, IPOMBIIJIEHHOCTH U
CEJIbCKOM XO35IHCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKHUX BELIECTBaX KaK O COEIMHEHUSX Yriepoja
(MeTaH, 3TaH, ATWUJICH, alETWJIEH, JTaHOJ, TIJMIEPHH, YKCyCHas Kuciora). Mx cocmas u
xumuyeckoe cmpoenue. [loHATHE O OHOJOTMYECKH BAXKHBIX BEILIECTBaX: JKHpaX, OenKax,
YIJIEeBOAAX — M MX POJM B XKHU3HHM UeloBeKa. MamepuanvHoe eOUHCMEO Op2aHUYECKUX U
HeOp2aHu4ecKux coeOuHeHull.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IOJIy4€HHE U IPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CHUIIMKAThl, X HCIOJIb30BaHHE B OBITY, MEAWLUHE, MPOMBIIUICHHOCTH.
Baoicuetiwue cmpoumenbHble Mamepuanvl: KepamuKkd, Cmekio, yemeHnm, 6emoH, dicene300emon.
IIpobaembl 6e30nacHo20 UCHOIb308AHUA CMPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEEHOU MHCUSHU.

XUMHUYECKUN HSKCIEPUMEHT: H3ydeHHe OoOpa3lloB HEOPTraHWYECKHUX BEIIECTB, CBOMNCTB
COJISTHOM KHUCIIOTHI; TPOBEJCHHE KAadeCTBEHHBIX pEaKIMi Ha XJIOPUA-MOHBI U HAOIIOJICHHE



MPU3HAKOB HMX TIPOTEKAHUS; OIBITHI, OTpakarommue (HU3NUeCKue U XUMUYECKHE CBOHCTBA
TaJIOTEHOB U UX COEJUHEHHH (BO3MOXHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB); O3HAKOMIICHHE C
oOpasiamMu XJopuI0B (TaJOreHHJIOB); O3HAKOMJIEHHE C O0Opa3llaMHh Cephl U €€ COCIUHECHHUSIMU
(BO3MOXKHO HCIOJB30BAaHUE BHJIEOMATEPHANIOB); HaOJIO/IeHUE Tpoliecca OOYIIIMBaHUS caxapa
1O/ JEHCTBHEM KOHILICHTPUPOBAHHOM CEPHOM KHUCIIOTHI; M3Y4YEHHE XUMUYECKHX CBOMCTB
pa30aBIeHHON CepHOW KHUCIIOTHI, MPOBEIECHHWE KAaYeCTBEHHOH peakiuud Ha cynb(ar-uoH u
HaOJroIeHNe TIpU3HAKa €€ MPOTEKaHWs; O3HAKOMIICHHE ¢ (DPU3MUYECKUMM CBOICTBaMHU a30Ta,
dbochopa M uX coeauHEHUN (BO3MOXHO HCIIOJIB30BAHKME BHJACOMATEpPUAIOB), oOpazmamMu
a30THBIX U (OochOpHBIX YAOOpPEHMIA; IMOTydyeHHe, COOMpaHHe, PACHO3HABAaHHE U H3y4YCHHE
CBOICTB aMMHMaka; MPOBEJICHUE KAaYeCTBEHHBIX peaklMil Ha HMOH amMMOoHHUsA U Qocdar-uoH u
M3yYECHHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOAECHCTBUE KOHLIEHTPUPOBAHHOM a30THOW KUCJIOTBI
C MeJbI0 (BO3MOXHO MCIOJIb30BaHUE BUICOMATEPHATIOB); U3YUEHHUE MOJENIEH KPUCTAIUIMYECKHUX
pemeTok anmasa, rpadura, ¢pyuiepeHa; 03HaKOMICHHE C TPOLIECCOM aJCOPOLIMU PACTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOras3a; MOIy4yeHue, coOupaHue,
pacrno3HaBaHUE U U3YyYECHHE CBOMCTB YIVIEKUCIIOTO T'a3a; MPOBEACHUE KAUECTBEHHbBIX PEAKIUMK Ha
KapOoOHAT- W CHUJIMKAT-UOHBI W M3yYEHUE TMPHU3HAKOB HX TMPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKUMEN CUIMKATHOW NPOMBIILUICHHOCTH; PEIICHUE JKCIEPUMEHTAIBHBIX 3aJay IO TEME
«Baxuelme HeMeTaIbl U UX COSAUHEHUS».

MeTajibl M UX COCAUHEHUS.

OO0mass xapakTepuCTUKa XHMHYECKHX DSJIEMEHTOB — METalIOB HAa OCHOBAaHUU HUX
nonoxxenus B [lepuonnueckont cucreme xumudeckux amemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYeCKas
peuieTka. DJIEKTPOXUMUYECKUN P HaMpsHKEHUH Meran JioB. DU3MYecKue W XUMHUUYECKHE
cBoiicTBa MetayioB. OOmme cnocoObl MoxydeHuss MeTauioB. [loHATHE O KOPPO3UU METaNIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YYT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenoynble MeTaLIbL: MOJOkKEHNUE B [leproanyeckoi cucTteMe XMMHYECKHUX 3JIeMEHTOB /1.
W. MenpneneeBa; CTpOCHHE MX aTOMOB; HaxoOXKJeHUE B mnpupone. Pu3nueckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCIMHEHUM.

[[{emoyHO3eMeENbHBIE METAUIBl MArHWUW W KalbUUM: TOJIOKeHWEe B Ilepumonnueckon
cucreme xumuueckux sieMmeHToB . M. Menaeneesa; CTpOo€HHME MX aTOMOB; HaxO0XKJICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus W Kajbls. BaxkHeimme coennHeHus
KanbIus (OKCUI, TUAPOKCU, CONn). JKeCTKOCTh BOJBI M CIIOCOOBI €€ YCTPAHEHHUS.

AmomMuHuii: nonoxxenue B Ilepuoaunueckoil cucreme xumuueckux snemeHtoB Jl. U.
MenpeneeBa; CTpO€HHE aTOMa; HaxoxaAeHue B mpupoae. dusznueckne U XMMUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA U THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepuogumyeckoil cucreMe Xumuueckux isnementoB J[. .
MeHnneneeBa; CTpOEHHE aTOMa; HaXOXKJICHHE B npupoae. PU3ndYecKkrue U XMMUYECKHE CBOMCTBA
xkene3a. Oxcuabl, Tuapokcunsl u comu keneza (II) u sxemesza(Ill), ux cocraB, cBoiicTBa u
MIOJIyYECHHE.

XVUMUYECKUN DSKCIIEPUMEHT: O3HAKOMIJICHHE C OOpa3laMd MeTai- JIOB M CIUIaBOB, HX
(U3MYECKUMH  CBOMCTBAMHU; W3Yy4YeHHE pE3yJbTaTOB KOPPO3HH METaUIOB  (BO3MOXHO
WCIIONIb30BaHNE BUICOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHIA KAbLIUA U HATPUS
C BOJI0H (BO3MOHO MCIOJIb30BAHUE BUJIEOMATEPHAIIOB); UCCIIEAOBAHNE CBONCTB KECTKON BOJIBI;
mpoliecca TOPeHHUs Jkeje3a B KHUCIO- pojlie (BO3MOXKHO HUCHOJIb30BAaHUE BHJIEOMATEPUANIOB);
MIPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAKIIUN Ha MOHBI (MarHusl, KaJabIusl, aTFOMUHMS, [IMHKA,
xkene3a(ll) u sxenesa(Ill), memu(Il)); HaOmrOAEHWE W OMHMCAaHHWE MPOIECCOB OKPAIIUBAHUS
MJIaMEHW WOHAMH HATpPHsl, KaJdsg M KaJbIHs (BO3MOXKHO HCIIOIB30BAaHHE BUIECOMATEPHUATIOB);
uccienoBanne aM()OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS M TUAPOKCHUAA IUHKA; PEIICHUE
SKCHEPUMEHTAIBHBIX 337a4 110 TeMe «BaxHele MeTaJlIbl U UX COCTUHEHUS».

XuMus M OKpyKamoLas cpeaa.



HoBeie marepuansl u TexHosoruu. BemiectBa M marTepuanbl B IOBCEJHEBHOM KH3HU
YyeJoBeKa. XUMHS M 3[I0pOoBbe. be3onacHoe UCoIb30BAHUE BEIIECTB M XMMUYECKUX PEAKIIUA B
ObiTy. IlepBasi momollb NMpPU XUMUYECKUX OXKOrax M OTpaBieHHsX. OCHOBBI IKOJIOTUYECKOU
rPAaMOTHOCTH. XHUMHYECKOE 3arpsA3HCHHE OKpYXKAIoIIeH cpenasl (MpeaesipHas JIOoIycTHMast
koHueHntpanus Bemects — [1JIK). Ponb xumuu B pemieHnn 3K0JI0ruueckux mpoosiem.

[IpupoaHbIe UCTOYHUKH YTIEBOAOPOAOB (yroyib, MPUPOJHBIN ra3, He(PTh), TPOIYKTHI UX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIUICHHOCTH.

XHUMHYECKUH IKCIIEPUMEHT: U3YYCHHE 00pa3I[0B MaTEPHUATIOB (CTEKJIO, CIUIABbI METAJLIOB,
IIOJIMMEPHBIE MaTEpPUAJIbI).

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss MeXNnpeIMETHBIX CBSI3€M NPU HM3YYEHUUM XUMHH OCYLIECTBIISIETCS 4YEpPE3
WCITOJIb30BaHUE KaK OOIUX eCTECTBCHHO-HAYYHBIX IOHSATHN, TaK W TOHATHH, SBISIOIIUXCS
CHCTEMHBIMU ISl OTAEJBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ure ecTeCTBeHHO-HaY4YHbIE TIOHATHS: HayUHBIH (DaKT, TUNIOTE3a, 3aKOH, TEOPHs], aHAIIH3,
CUHTE3, Kiaccu(uKanus, TIMEePUOIUIHOCTh, HAOIIOEHUE, OSKCIEPUMEHT, MOJACIUPOBAHUE,
U3MEPEHHE, MOJCIb, SIBJICHHE, MApHUKOBBIH 3(P(EKT, TEeXHOJIOTHS, Marepuaibl. Pusmka:
Marepusi, aToMm, 3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJHWJ, H30TOIbI, PaJUOAKTUBHOCT,
MOJIEKYJIa, JIEKTPUUYECKHUI 3apsil, MPOBOIHUKH, TOTYIIPOBOJHUKHU, AUIICKTPUKH, (POTOITEMEHT,

BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTb,
KpUCTA/UITMYECKasi peIleTKa, CIUIaBbl, (U3UYECKUE BEIWYMHBI, CIUHUIIBI H3MEPEHUS,
KOCMHUYECKOE MTPOCTPAHCTBO, TUTAHETHI, 3Be3/1b1, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, dKOCHUCTEMA, MUHEpAIbHBIE YI0OpEHUS,
MHKPOIJIEMEHTHI, MAKPO3JIEMEHTBI, ITUTA TEJIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, rtuapocdhepa, MHHEpPAIbl, TOPHBIE TOPOABI, IOJIC3HBIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

Inanupyemvie pesynomamvl 0ceoenus YyueOHo20 npeomema «Xumus» HA YpPOBHe
OCHOBHO20 00We20 0OPA308aHUs

* IPE/ICTABICHUE O 3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU SIBJICHWM NPHUPOABI, TOHUMaHHE
OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHMYECKOW HAyKM Kak 00JIaCTU COBPEMEHHOTO
€CTEeCTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyIbTyphl M MPAKTUYECKOH JEATETbHOCTH YeJOBEKa B
YCIIOBUSIX COBPEMEHHOro OOIIeCTBa; MOHMMAHHME MECTa XMMHUHU CPEAU JIPYTUX €CTECTBEHHBIX
HayK,

* BJIaJICHME OCHOBaMHU IOHSATUHHOIO ammapara ¥ CHUMBOJIMYECKOTO S3bIKA XUMHH IJIf
cocTaByieHUs! (OpMyJ HEOPraHMYECKUX BEILIECTB, YPAaBHEHHM XUMHUECKUX pEaKIHii; BlaJeHue
ocHoBaMu xumuueckoil HomeHkiatypsl (IUPAC u TpuBHanpHONM) M yMEHHE HCIIOJIB30BATh €€
JUIS peleHns y4yeOHO-IT03HaBaTeIbHbIX 3ajjay; YMEHHUE HUCIOJIb30BaTh MOJEIHU A O0bICHEHHS
CTPOEHHS aTOMOB U MOJIEKYT;

* BJIAJICHUE CUCTEMON XMMMUYECKUX 3HAHUM U yMEHHE NPUMEHATb CUCTEMY XHMHUYECKHX
3HaHWH, KOTOpas BKIIFOYAET:

BaXHEHMIINE XUMUYECKUE IOHSATHUS: XMMHUUECKUN 3JIEMEHT, aTOM, MOJIEKYJIA, BEIECTBO,
IIPOCTOE U CJIOKHOE BEUIECTBO, OJTHOPOAHASI U HEOJAHOPOIHAS CMECh, OTHOCUTEJIbHBIE aTOMHAs 1
MOJIEKYJISIpHAst MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MOJISIPHBIH 00BeMm,
OKCHJI, KUCJIOTa, OCHOBaHHWE, COJb (CpelHss), XUMHUYECKas peakius, peakiuu COeINHEHUS,
pEaKIMU PA3JIOKEHHs], PEaKIMU 3aMeIleHHs, peakiuu oOMeHa, TerioBoM 3(PQeKT peaxiuu,
9K30- WU DHJIOTEPMHUYECKHE pPEaKIMH, PAcCTBOP, MaccoBas J0JIsI XHUMHUYECKOTO 3JEMEHTa B
COEIMHEHUH, MAacCOBasl J0JIsI U MPOLIEHTHAs! KOHIIEHTpAIUs BEIIECTBA B PACTBOPE, AAPO aToMa,
ANEKTPUYECKUN CIIOH aroMa, aTOMHas OpOWTalb, paadyC aroMma, BaJICHTHOCTh, CTENEHBb
OKHUCJIEHHS, XUMHYECKas CBsA3b, JJIEKTPOOTPULATENBHOCTh, TOJSpHAas M  HENoJsIpHas
KOBaJICHTHAs CBSI3b, HOHHASI CBSA3b, METAJUIMUECKas CBSI3b, KPUCTAIIIMYECKAsl penieTKa (aToMHasl,
VOHHAsl, METAJLIN4YECKasi, MOJIEKYJIIpHasi), MOH, KaTUOH, aHUOH, 3JEKTPOJIUT U HEIIEKTPOJIUT,
JNEKTPONUTHYECKAss  JUCCOLMANus,  peakud  HOHHOTO  OOMEHa,  OKHCIHMTEIhHO-
BOCCTAHOBUTENIbHBIE PEAKIIUU, OKUCIUTEIb U BOCCTAHOBUTEIND, OKHCIEHUE U BOCCTAHOBIICHUE,



AIIEKTPOJIN3, XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE pEaKIHH, CKOPOCTh
XUMUYECKOW PEeaKIny, KaTalau3aTop, npeaenbHo nonycrumas konuentpanus (I11K), kopposus
METAJIJIOB, CILIABBI;

OCHOBOIIOJIATAIOIINE 3aKOHBl XUMMH: 3aKOH COXPAHEHHUsI MAacCChl, NEPUOJUYECKUNA 3aKOH
J .. MenneneeBa, 3aK0OH IOCTOSIHCTBA COCTaBa, 3aKOH ABOraJipo;

TEOPUM  XMMHHM:  aTOMHO-MOJEKYJSIpDHAsT ~ TEOpUs, TEOPHUS  AJIEKTPOJIUTUUYECKON
JUCCOLMAllMM, TPEACTaBIEHUS O HAy4yHbIX MeToAax IIO3HaHWs, B TOM  YHUCIE
SKCHEPUMEHTAIBHBIX W TEOPETUYECKHX METOJaXx MCCIECAOBAaHUs BEUIECTB M HU3y4YEHUs
XAMHYECKUX PEAKIIUN;

* IPEJCTABICHUE O IMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHMUYECKUX 3JIEMEHTOB
(paauyc artoma, 3JIEKTPOOTPULIATENIBHOCTB), HMPOCTBIX M CJIOXKHBIX BEIIECTB OT IOJIOXKEHUS
anemeHToB B Ilepuognueckoit cucremMe (B MaslbIX MEpUOAaX W TJAaBHBIX MOArPyNNax) u
AIIEKTPOHHOTO CTPOCHHUS AaTOMa; YMEHHE OOBSICHATh CBS3b IIOJOXKEHHUS OJJIEMEHTa B
[lepnonnueckoid CUCTEME C YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMHUYECKHX
AIIEMEHTOB (COCTaB U 3apsjl S1pa, 00IIee YHCIIO0 IEKTPOHOB), PACIIPENCICHUEM AIIEKTPOHOB TIO
SHEPreTUYECKMM  YPOBHSM aTOMOB MEPBBIX TPEX NEPUOJOB, Kadusl M  KaJabLusi;
KJIacCU(UIIUPOBATh XMMUYECKHE DJIEMEHTHI,

* yMeHHE KJIacCU(PHUIMPOBATh XMMHUYECKHE JJIEMEHThI, HEOPraHMYECKHE BEIIeCTBA WU
XUMHUUYECKHE peaKLu; ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIIEHUSI XUMUUECKUX AJIEMEHTOB,
BUJI XMMHUYECKOW CBSI3M M THUIl KPUCTAIMYECKON CTPYKTYpPhl B COEOUHEHUAX, 3apsA]l HOHA,
XapakTep Cpelbl B BOJHBIX pacTBOpax BeIIeCTB (KHUCIOT, OCHOBAaHUM), OKHUCIUTENIb U
BOCCTAHOBUTEb;

* yMEHHE XapaKTepH30BaTh (PU3MUYECKHE M XUMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB
(xucnopon, 030H, BoJopo, TpaduT, anMas, KpeMHui, a3ot, hocdop, cepa, XJI0p, HATPHL, Kalui,
MarHui, KaJlbLM{, aJTIOMUHHM, >K€l1€30) U CJIOXKHBIX BELIECTB, B TOM YHCJIE HMX BOJHBIX
pacTBOpOB (BOJA, aMMHUAK, XJIOPOBOAOPO/, CEPOBOAOPOA, OKCHJIBI U THUIPOKCUABI MeTaiIoB I -
ITA rpynn, amomunus, meau (II), nunka, xenesa (II u 1), okcunet yrnepona (II u IV), kpemuus
(IV), azora u ¢ochopa (III u V), ceprr (IV u VI), cepuucras, cepHasi, a30THCTas, a30THa,
docdopHas, yronbHas, KpeMHHUEBas KHCIOTa W HUX COJM); YMEHHE IPOTHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX COCTaBa M CTPOEHUS, IPUMEHEHHE
BEIIECTB B 3aBUCHMOCTH OT UX CBOICTB, BO3MOKHOCTh NMPOTEKAHUSI XUMHUECKUX MPEBPALLIEHUIN
B Pa3JIMYHBIX YCJIOBHSX, BIMSIHHUE BEIIECTB U XMMUYECKUX MPOLECCOB HA OPraHU3M YeJIOBEKa U
OKPY’KaIOILYI0 IPUPOJIHYIO CPELY;

* YMEHHE COCTaBJSATh MOJEKYISpHbIE W WOHHBIE ypaBHEHHUs peakiuil (B TOM 4YHCIe
peakuuii MOHHOro oOMeHa U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI), MIUTFOCTPUPYIOLIUX
XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB/TPYIINI HEOPraHMYECKUX BEIECTB, B TOM 4YHCIE
MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMH;

* YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOI0 JIEMEHTAa B COEIMHEHNH, MAaCCOBYIO JIOJIO BEIIECTBA B pacCTBOPE,
KOJINYECTBO BEILIECTBA U €r0 Maccy, 00beM ra3oB; YMEHUE MTPOBOJUThH PACUETHI N0 yPaBHEHUSIM
XUMHYECKHX pEeaKIuid W HaXOJUTh KOJMYECTBO BEIIECTBAa, 0ObEM M MacCy peareHTOB WIIU
IIPOAYKTOB PEAKIUHY;

* BIaZICHHE OCHOBHBIMH METOJaMH HAaY4YHOTO I[O3HaHUs (HaOJIoZeHHe, HU3MEepeHHe,
DKCIIEPUMEHT, MOJEIMPOBAHME) NPHU H3YYEHMM BELIECTB M XUMHUYECKMX SIBIICHUI; yMEHHUE
chopmMynupoBaTh MPOOJIIEMY U TPEIOXKHTH IMYyTH €€ PEIICHUs; 3HAaHHE OCHOB O€30IMacHOMU
paboThl ¢ XMMUYECKUMU BEIIECTBAMU, XUMUUECKOM MOCYI0H 1 1abOpaTOpHBIM 000PYI0OBAHUEM;

* HaJIMYME TPAKTUYECKUX HABBIKOB IIJIAHUPOBAHUS M OCYIIECTBICHHUS CIEAYIOLINX
XUMHYECKHUX IKCIIEPUMEHTOB!

U3YyYEHUE U ONrcaHue GU3NYECKUX CBONCTB BEIIECTB;

03HAKOMJICHHE C PU3NYECKUMHU H XUMUYECCKIUMH SIBIICHUSMU;

OTIBITHI, WIJIIOCTPUPYIOIINE NTPU3HAKN TPOTEKAHUS XUMUYECKUX PEAKIIUN;

u3ydeHHe croco0OB pa3eNeHHUs CMECEH;



MOJIy4YeHUE KUCTOpOAa U U3YUEHHUE €r0 CBOMCTB;

MOJIy4YeHHUE BOJIOPO/Ia U U3yUEHUE €ro CBOWCTB;

MOJIYYeHHUE YTIIEKUCIIOTO Ta3a U U3y4eHHE €T0 CBOMCTB;

MOJIy4YeHUE aMMHaKa 1 U3y4eHHE ero CBOICTB;

MIPUTOTOBJICHUE PACTBOPOB C OINPEACICHHOW MacCOBOM J0JIeH paCTBOPEHHOI'O BEILIECTBA;

HCCJIEIOBAHKE U OMKMCAHNE CBOMCTB HEOPraHMUECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

MPUMEHEHHUE UHIUKATOPOB (JTaKMyca, METHIIOpaHka U (eHoNPTaNICHHA) A1 ONPEISIICHUS
XapakTepa cpefibl B pacTBOpax KUCJIOT U LIEI0Yei;

W3YYCHUE B3aUMOJCUCTBHS KHCIOT C METAJUIAMH, OKCHJIaMU METAJIOB, PACTBOPUMBIMU U
HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMH;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJTHOTO METaJula APYTUM U3 pacTBOpa COJH;

uccienoBanre aM()OTEPHBIX CBONCTB THAPOKCUIOB aTIOMUHUS U IIMHKA;

pellieHrne SKCIEePUMEHTaIbHBIX 3a7ad 1mo TemMe «OCHOBHBIE KJIacChl HEOPTraHMYECKHX
COCIUHCHHID;

pelleHne SKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «IJIEKTPOIUTHYECKAs JUCCOLUAIIS,

pelIeHHe SKCICPUMEHTAIBHBIX 3adad 1Mo Teme «BaxkHeWmme HeMeTalbl W HX
COCTMHEHUSY;

pelIeHHe YKCIIEPUMEHTATBHBIX 33124 110 TeMe «BakHeHIIe MeTaJITbl U X COCTUHCHUSY;

XUMHUYECKHE SKCIIEPUMEHTHI, WITIOCTPUPYIOIINE MPU3HAKH MPOTEKAHUS PEAKIMi HOHHOTO
oOMeHa;

KaueCTBEHHBIC PEAKIMM Ha IPHUCYTCTBYIOIIUX B BOJHBIX PAaCTBOPax HOHBI: XJIOPHI-,
Opomu-, moaua-, cyiasdar-, pocar-, kapOOHAT-, CHIIMKAT-aHUOHBI, TUAPOKCHI-HOHBI, KATHOHBI
aMMOHHUsI, MarHus, KaJblks, aJIOMHHHMS, xee3a (2+) u xenesa (3+), meau (2+), IMHKA;

YMEHHUE MPEJCTaBIATh PE3YJbTAaThl dKCIEpUMEHTa B ()OpME BBIBOJOB, JOKA3aTENbCTB,
rpaduKoB U TaOIUI] U BBISBISATH IMIHPUIECKUE 3aKOHOMEPHOCTH;

* BJIAJICHUE TIpaBUJIaMH O€30IMacHOro OOpalieHus C BEIIECTBAMH, HCIOJIIb3YEeMBbIMU B
MOBCEIHEBHOM KM3HU, MPaBUJIAMU MOBEICHHS B IENIAX COEPEKEHUS 30POBbS U OKPYXKAIOIIEH
MPUPOJHON Cpejpl; MOHUMAaHWE Bpela (ONMacHOCTH) BO3ACHCTBHS HA JKUBBIC OPraHU3MBI
OTIpEICIEHHBIX BEIIECTB, CMOCOOOB yMEHBIIEHUS U TPEAOTBpAIllEHUs UX BPEIAHOTO
BO3JICUCTBUS; TOHUMAHUE 3HAYEHUS KUPOB, OCITKOB, YTIIEBOAOB JIJIsl OpraHMW3Ma YeJI0BEKa;

* BIAJICHHE OCHOBAMH XHMMHYECKOH T'pPaMOTHOCTH, BKJIIOYAIOIIEH yMEHHE MPaBUILHO
UCIIOJIb30BaTh M3y4YCHHBIC BEIIECTBA M MaTepuaibl (B TOM YHCIE MHHEPAIbHBIC YI0OpeHUs,
METaJIJIbl U CIUIaBbI, MPOAYKTHI MEepepadOTKU MPUPOTHBIX UCTOYHHKOB YTIIEBOAOPOJOB (YT,
MPUPOJIHOTO ra3a, He)TH) B OBITY, CETLCKOM XO034HCTBE, Ha IPOU3BOJICTBE;

* yMEHHE YCTaHABIMBATh CBSI3M MEXKAY pEalbHO HAOMIOJAeMBbIMU XUMHYECKUMHU
SBIICHUSIMA ¥ TIPOIIECCAMH, MPOHUCXOMANUMH B MaKpO- U MUKPOMHpPE, OOBSICHATH MPHUUHBI
MHOT000pa3usl BEIIECTB; YMEHHWE HHTETPHUPOBATh XUMHUYECKHE 3HAHHUS CO 3HAHUSIMH JPYTUX
y4eOHBIX PEIMETOB;

* pejicTaBiIeHne o chepax MpodecCHOHATHHOU NEATENbHOCTH, CBSI3aHHBIX C XHUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKCHHSIX XHMHUYCCKOW HAyKH, YTO
MO3BOJIUT  OOy4aromIMMCsl ~ paccMaTpuBaTh  XUMHIO Kak  chepy cBoeir  Oymymieit
npoecCHOHANBHOM AESITETbHOCTH M CAENaTh OCO3HAHHBIA BBIOOP XUMHH KakK NMPOQHUILHOTO
mpeaMeTa Mpu Nepexo/ie Ha YpOBEHb CPEeTHETo 00IIero 00pa3oBaHus;

* HAJIMYHE OMBITa pa0OTHI C PA3IMYHBIMA UCTOYHUKAMHU WH()DOPMAIIMH 110 XUMUH (HAyJIHAS
U HAy4YHO-TIOMYJISIpHAs IUTEpaTypa, CIOBapH, CIPABOYHUKH, WHTEPHET-PECYPCHI); yMEHHE
O0OBEKTHBHO OIICHHBATh HWH(POPMAIIUIO O BEMIECTBAX, HMX MPEBPAMCHUSAX M MPAKTHIECCKOM
MPUMEHECHUU.

CrernuanbHbIe PE3YIbTATHI:

Brnagenne npaBuiamu 3anucu GOpMyIT U CHEIHATBHBIX 3HAKOB.

Branenue TexHukoi nmpeoopa3zoBanus GopMyIT U BEIPAKCHHI.



BJ'IaI[eHI/Ie SPUTCIIBHO-0CA3aTCIIbHBIM CHOCO6OM OGCHGI[OBaHI/ISI U BOCIPHUATUSA LBCTHBIX
WM YepHO-O€NbIX (KOHTPACTHBIX) penbeHBIX H300pakeHU# (WLTIOCTpAllUid, TaOJHI], CXEM,
MaKeTOB, YEPTEKHBIX PUCYHKOB, TPA(QHKOB U T.I1.).
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