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INOACHUTEJBHAS 3AIINCKA

[Iporpamma mo XMMHHM Ha YpOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHMsI COCTaBlieHA Ha OCHOBE TPeOOBaHUN K pe3yabTaram
OCBOCHHS OCHOBHOH 00pa3oBaTelIbHON MPOTrpaMMbl OCHOBHOTO obmiero obpazoBanwusi, npeactasieHHbIx B PI'OC OO0, a
TaK)ke Ha OCHOBE ¢efiepalibHOM pabouell mporpaMmbl BOCIUTAHUS M ¢ YYETOM KOHIICTIIMY MPENoIaBaHusl Y4eOHOro mpenMera
«Xumusi» B o0OpazoBareNbHbIX opranuzanusax Poccuiickoit denepanun.

[Iporpamma o xumuu pa3padoTaHa C IeJIbI0 OKa3aHHUsI METOANYECKON MOMOILY YUUTEII0 B CO3AaHUH padouel MporpaMMel
1o yueOHOMY MPEIMETY.

[Iporpamma 1o xumuu Ja€T MpeACTaBICHUE O LENAX, OOLIeH cTpaTeruu 00y4eHus, BOCIIUTAHUS U Pa3BUTHSI O0YUaIOIIUXCS
cpencTBaMu y4eOHOTO MpeaMeTa, YCTaHABIMBAET 00s3aTENIbHOE MPEIMETHOE COJEpKaHMe, MpEeaycMaTpUBaeT pacipeesieHue
€ro Mo KiaccaM M CTPYKTypHUpOBaHHE MO pazjenaM W TeMaM HNpOorpaMMmbl 1O XUMHH, OIpPEAENAeT KOJIWYECTBEHHbIE W
KAaYECTBEHHbIE XAPAKTEPUCTUKHU CONEPNKAHUS, PEKOMEHAYEMYIO TOCIEAOBATEIbHOCTh W3YYEHHUS] XUMUU C YUYETOM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€W, JIOTMKM Y4e€OHOro mpolecca, BO3PAaCTHBIX OCOOEHHOCTEH oOydaroumuxcs,
onpenensieT BO3MOXKXHOCTH MpeAMeTa I pealn3aluu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON
porpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs, a TakKe TPEOOBaHHWM K pe3yiabTaraM OOyYeHHsS XMMHUU HAa ypOBHE
1eseil u3y4eHus MpeIMeTa 1 OCHOBHBIX BUJOB y4€OHO-TI03HABATEIbHON JEATEIbHOCTH 00yUYaroIIerocs o OCBOCHUIO y4eOHOro
COJIEp KaHMS.

3HaHWE XHUMHUH CIYXXUT OCHOBOM JuIsi (POPMUPOBAHHUS MHUPOBO33PEHUS OOYYaIOMIETOCs, €ro MPEACTABICHUA O
MaTepUaIbHOM €IMHCTBE MHPA, BAXKHYIO POJb UIPalOT (QopMUpyeMble XUMHEH MPEACTaBICHUS O B3aMMOIPEBPALICHUSIX
DHEPTrUr U 00 IBOJIIOIUU BEIIECTB B MPUPOJIE, O MYTIX PEIICHUS ITOOATBHBIX TPOOJIEM YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA —
CBIPbEBOM, YHEPTETUIECCKOM, MUIIEBON M IKOJIOTHUECKON 0€30MacHOCTH, MPOOJIEM 3paBOOXpaHEHUS.

N3ydyenune XumMuu: CrocoOCTBYET peaiu3alui BO3MOKHOCTEN ISl CAMOPa3BUTHUS U (POPMUPOBAHUS
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KyJBTYpPbI JUYHOCTH, €€ 001mel u (yHKIIMOHATFHOW TPAMOTHOCTH; BHOCHT BKJIaJ B (DOPMUPOBAHHUE MBILIUICHUS U TBOPYECKUX
CHOCOOHOCTENW  OOy4yaroluxcsl, HaBBIKOB UX CAMOCTOATENbHONM y4yeOHOW  JI€ATEIbHOCTH, OKCIEPUMEHTANbHBIX U
UCCIIEZIOBATENbCKIX YMEHUN, HEOOXOAUMBIX KaK

B IIOBCEJITHEBHOM JKU3HHU, TaK U B IPOPECCUOHATBHON JEATENBHOCTH; 3HAKOMUT CO CHEU(PUKON HAyYHOTO MBIIIJICHUS,
3aKJ1a/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IVIs[a HA €MHCTBO IPHUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAIlOM B
(GbOopMUPOBAaHUYU €CTECTBEHHOHAYYHON T'PAMOTHOCTH OOy4aroluXcs; CHOCOOCTBYeT (POPMHUPOBAHUIO LIEHHOCTHOIO OTHOILLIEHUS

K
€CTECTBEHHO-HAy4YHbIM 3HAHUSAM, K IIPUPOE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B SKOJIOTUYECKOE 00pa30BaHUe 00yUaroIUXCs.

JlanHble HarpaBieHUs! B 00y4YE€HUH XUMUU 00€CTIEUNBAIOTCS CIELU(PUKON coiepKaHusl yueOHOTO NpeaMeTa, KOTOPbIi
ABJISIETCS TI€IarOrMUeCKH aJallTUPOBAHHBIM OTpa)keHUEM 0a30BOI HAYKH XMMUU Ha ONPEICIEHHOM dTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHus OPUEHTUPOBAH HA OCBOEHHE O0YYaIOIMMUCS CUCTEMBbI
IIEpBOHAYaIbHBIX OHATUI XUMHUH, OCHOB HEOPTaHUYECKON XUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX ITOHATUN OpPraHUYeCKOU

XUMUH.

CrpykTypa colepikaHHsi HpOrpaMMmbl MO XUMHUU C(OpPMHUpPOBAHA HAa OCHOBE CHCTEMHOIO MOAXOAa K €€ H3YYEHHIO.
ConepxaHue CKIIAJBIBAETCS U3 CUCTEMBI IOHATUNA O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CHCTEMBI MOHATHA O XHUMHUYECKON
peakiuu. O0e 3TH CUCTEMBI CTPYKTYpPHO OpPraHMW30BaHbl MO MPHUHIMIY MOCIEAOBATEILHOTO Pa3BUTHs 3HAHWA Ha OCHOBE
TEOPETHUUYECKUX MPEACTABICHUIN PA3HOTO YPOBHSL:

ATOMHO-MOJIEKYISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;
Ilepnognueckoro 3akoHa [[.M. MenneneeBa kKak OCHOBHOIO 3aKOHA XMMHH; YYEHHUS O CTPOCHMM aroMa U XUMHUYECKOU
CBSI3H;

IpEICTaBICHUN 00 AMEKTPOIUTUYECKON JUCCOLMAIIMH BEIIECTB B pacTBOpaXx.

Teopernyeckue 3HaHUS PacCMaTPUBAIOTCS Ha OCHOBE SMIUPUUYECKU MOTYUYEHHBIX M OCMBICIEHHBIX (DaKTOB, PA3BUBAIOTCS
IIOCJIEZIOBATENIBHO OT OJHOIO YPOBHS K JPYrOMY, BBINOJHSAS (YHKUIMU OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MO>KHOCTEH MTPAKTUYECKOTO IPUMEHEHHMSI U ITOIYYEHUS U3Yy4acMbIX BELIECTB.
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OcBoeHHe MPOrpaMMBbI 10 XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHNE O XUMHUECKON COCTABISIONICH HAyIHON
KApTHUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOTO OTHOUIEHUS K HAyYHOMY 3HAHUIO U METOJAM IO3HAHUS B HAYKE.
W3ydyeHne XUMHUHM TPOUCXOAMUT C MPUBICUCHHEM 3HAHUM M3 paHee U3YYCHHBIX y4eOHBIX NnpeameToB: «OKpyKalomuii Mupy,
«buonorus. 5—7 knacce» n «Pu3MKa. 7 KIacey.

[Ipu u3yyeHUH XUMHHM MPOUCXOAUT (POPMUPOBAHHE 3HAHMI OCHOB XMMHUYECKOM HAyKH Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUUYECKOMN JESTENIbHOCTH YeJIOBEKa U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. 3a/iaua y4eOHOIO
peIMETa COCTOUT B (POPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUI — BaXKHEHIINX (DAKTOB, MOHATUIA, 3aKOHOB U TEOPETHYECKUX
MOJIOKEHHUM, TOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, Si3bIka HAayKH, B MPUOOIIEHMH K HAayYHBIM METOAaM
MO3HAHUS MPU U3YYCHUU BEHIECTB U XMUMHUYECKUX peakiui, B (OPMUPOBAHWU M PA3BUTUU TO3HABATEIIBHBIX YMEHHH U HX
IPUMEHEHUU B Yy4e€OHO-TIO3HABAaTENIbHOW M Y4E€OHO-UCCIEIOBATENIbCKOM JI€ATEIbHOCTH, OCBOCHHHM NPaBWJI 0E€30MacHOro
oOpallieHus ¢ BeIIeCTBaMU B TOBCEIHEBHOM JKU3HHU.

[Ipu u3yueHnn XMMHHM Ha YPOBHE OCHOBHOTO OOLIEr0 00pa30BaHMs Ba)KHOE 3HAUECHUE MPUOOPENN TaKue LENH, KakK:

(opMHUpOBaHUE  MHTEJUIEKTYaJbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K  CcaMOOOpa30BaHMIO, COTPYAHUYECTBY,
CaMOCTOSITEJIBHOMY NIPUHSTUIO PEIICHNU, CHOCOOHOM aalTUPOBAThCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSM KU3HU;

HalpaBJIeHHOCTh OOyYEHHUS Ha CHCTEMaTHYecKoe NpUOOIIEeHHE OOYyYaroIlIMXCsl K CaMOCTOSTENIbHOM IO3HaBaTEIbHON
NEeSATEIbHOCTH, HAyYHBIM METOJaM MO3HaHUs, ((OPMHUPYIOIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

obecrieyeHue yCJIOBUH, CHOCOOCTBYIOIIUMX MNPHOOPETEHUIO OOYYarOUIMMUCS OMbITa Pa3HOOOPA3HOM JIESITEIBHOCTH,
MO3HAHUSI M CAMOIO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLIMX YHHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB JCSITEIILHOCTH;

dbopmupoBaHue o0IIeH (YHKIIMOHAIBHOW W €CTECTBEHHO-HAYyYHOM TPaMOTHOCTHU, B TOM YHCJIE YMEHHU OOBSICHITH U
OIICHUBATH SIBJICHUS OKPYXKAIOILIET0 MUpPA, UCTOJIb3Ysl 3HAHUS U OIIBIT, MOTYYEHHbIC NPU U3YUYECHUH XUMHUH, TPUMEHATh UX NpU
penieHuu npodiieM B MOBCEIHEBHOM KU3HU M TPYAOBOM NEATENBHOCTH; (OPMUPOBAHUE y OOYYAIOLIUXCA T'YMAHUCTHYECKUX
OTHOUIEHUH, TOHUMaHUS EHHOCTH XUMUYECKUX 3HAHUU JIJIs1 BBIPAOOTKH SKOJIOTHYECKHU 11eJ1IeCO00pa3HOro MOBEAEHUS B OBITY U
TPYZIOBOH AESTEIBHOCTH B LIEJISAX COXPAHEHHSI CBOETO 310POBbS M OKPYKAIOLIEH NPUPOTHOUN CpEebl;



®enepanpHas paboyas nporpamma | Xumusi. 8—9 kiacchl (0a30BbIi ypOBEHB)

pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO W CaMOBOCHHUTAHHUIO HAa OCHOBE YCBOCHHS
00111eueI0BEYEeCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIS M HAIIPaBICHHOCTH JIaJbHEHUIIIET0 00yUeHHUS.

OO6iee ynciIo yacoB, peKOMEHJOBAHHBIX JIJIA U3y4YeHHUsS XUMUHU, — 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Helelno), B 9
KJ1acce — 68 yacoB (2 yaca B HEJICIIO).

JIns KaXXaoro Kjacca MPEayCMOTPEHO Pe3epBHOE yueOHOE BpeMsi, KOTOPOE€ MOXKET OBbITh HCIOJIb30BAHO YYaCTHUKAMU
00pa3oBaTeIbHOTO Tpollecca B MEMIX (OpMHUpPOBaHHMS BapUATUBHOM COCTAaBIISAIOIICH CONEpKaHUS KOHKPETHON pabodeit
nporpammbl. [Ipu 3TOM 0Os3aTenbHas (MHBapUAaHTHAs) YacTh COAEPKaHUS MPEAMETa, YCTAHOBJICHHAs MPUMEpPHOM paboueit
POTrpaMMOi, U BpeMsi, OTBOJUMOE Ha €€ U3yUeHUE, IOJKHBI ObITh COXPaHEHBI TTOJIHOCTHIO.
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COAEPXAHUE OBYYEHUSA

8 KJIACC IlepBoHayajibHble XUMHYECKHUE MOHATHS
[Ipenmer xumuu. Ponb XxuMuM B XKM3HU 4esloBeka. XUMHUSL B cucTeMe HayK. Tena u BemecTtBa. dusnyeckue cBOMCTBa

BEIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsATHEe 0 MeTomax mo3HaHus B XuMHH. Yucteie BemiecTtBa U cMecu. CrocoObl
pa3AeneHusl CMECEN.

ATOMBI M MOJIEKYJIBI. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHYECKHUX HJIEMEHTOB. [IpOCThIE M CIIOXHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuyeckass (opmyna. BaleHTHOCTH aTOMOB XUMHUUYECKHUX JJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIECTB.
OtHocuTenbHas aroMHast Macca. OTHOCUTENbHAS MOJIEKYIISIpHAst Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COCUHECHUU.

KomnuectBo BemecrBa. Monb. MonsipHas Macca. B3auMoOCBSI3b KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUIL
BenecTBa. Pacu€Tel Mo opMynaM XUMHUYECKUX COCTMHEHUN.

@u3NuecKue U XUMUYECKUE SBJICHUS. XHUMHUYECKas peakuus M €€ NPU3HAKUA. 3aKOH COXPAHEHMSI MacChl BEILECTB.
Xumuueckue ypaBHeHus. Kiaccuduxamuss XUMUYECKMX peakiuuii (COSAMHEHUS, pPa3JjoXKEHHUs, 3aMeIleHUs, OOMeHa).
Xumuueckuii skcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCyI0#, mpaBuiiaMu paboThl B jabopatopuu u npuéMaMu oOpaiieHus ¢ J1abopaTopHbIM
000pynOBaHUEM, U3yUCHHE U ONMUCaHUE (PU3NUYECKUX CBOMCTB 0Opa3I[OB HEOPraHMYECKUX BEIIESCTB, HAOMIOAEHUE (HU3UYECKUX
(n1aBneHue BOCKa, TasHUE Jib/la, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJICHCAMs BO/Ibl) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKHU, B3aUMOJIEHCTBUE MeJla C KHUCJIOTOM) SIBIEHUM, HAOMIOACHUE W OINMHCAHHE IPU3HAKOB
MPOTEKAHUSI XUMUUYECKUX peakiuil (pasfiokeHHe caxapa, B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pa3iioKeHHE
ruapokcuaa meau (II) mpu HarpeBanuu, B3auMoielicTBHE xele3a ¢ pactBopom comm menu (I1), uzydenne cnoco0oB pasaencHus
cMeced (C TIOMOIIBIO MarHuTa, (GUIBTPOBaHUE, BBITIAPHMBAHUE, AUCTHIUIAIMSA, XpoMarorpadus), MTPOBEICHUE OYHUCTKH
MOBAapEHHON COJIM, HAOIIOIEHUE W ONMCAHUE PE3YJILTATOB MPOBEACHUS OMBITA, WITIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS] MaCCHI,
CO3/1aHHE MOZEJIEH MOJIEKYIN (IIapOCTEPHKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUIECKUX BelIeCTB
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Bo3nyx — cMech razo. CocraB Bozayxa. Kucinopon — aneMeHT U npocToe BeniectBo. HaxoxkaeHue Kuciopoga B IpUPOJE,
dbusznueckrue U XuMUIeckue cBoicTBa (peakuuu ropenusi). Oxcuzpl. [Ipumenenne kucnopona. CriocoObl MOTYYEHUsT KUCIOPOIa
B Jjaboparopuu 1 npoMblnuieHHOCTH. KpyroBopoT kucioposna B mpupozae. O30H — aioTporiHas MoAu(PUKaIMs KUCIOPoa.

TemnoBoit 3¢ ekt XUMHUYECKON peaklud, TEPMOXUMUYECKUE YPABHEHHS, 9K30- U ISHAOTEPMUUYECKUE peaKluu. TOIUIMBO:
yroJib U MeTaH. 3arpsi3HeHUE BO3/1yXa, YCUICHHE MMAPHUKOBOTO d(deKTa, pazpylieHue 030HOBOTO CJIOSI.

Bonopon — snemeHT u npocroe BemiecTBo. HaxoxneHue Bomopona B mpupozae, Gpusmueckue M XMMHUECKHE CBOWCTBA,
IpUMEHEHUE, CIIOCOOBI MoMyyeHusi. Kuciorsl u comu.

Mounsipbiid 00bE€M Ta30B. Pacu€Thl MO XUMHUUYECKUM YPABHEHUSM.

®usnyeckue cBoMcTBa BOAbl. Boxa kak pactBopurenb. PacTBopbl. HachlieHHbIE W HEHACBIIEHHBIE PAaCTBOPHI.
PactBopuMocTs BemiecTB B Boje. MaccoBasi 10y BEIECTBA B PacTBOpe. XUMHUYECKHE CBOKcCTBAa Boabl. OcHoBaHusA. Ponb
pacTBOpPOB B IIPUPOJE U B KU3HU 4eaoBeKa. KpyroBopor BoAbl B Npupone. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa U OYHCTKA
IIPUPOIHBIX BOI.

Knaccudukanuss Heoprannueckux coenuHeHuil. Oxcunbl. Kiaccugukanus okcuaoB: coseodpasyromue (OCHOBHBIE,
KHCJIOTHBIE, aMdoTepHbIe) U HecosneoOpasyromue. Homenkinarypa okcuaoB. dusnvyeckue U XMMUYECKHE CBOMCTBA OKCHJOB.
[TonydyeHue OKCUI0B.

OcnoBanusi. Knaccudukarus ocHoBaHu#: MENOYM U HEpACTBOPUMbBIE OcHOBaHusA. Homenkiarypa ocHoBanuil. dusndeckue
Y XMMHUYECKHE CBOMCTBA OCHOBaHUU. [lomyueHrne ocHOBaHUI.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kucinor. @u3ndeckue U XUMUYECKHE CBOMCTBA KUCIOT. P/l akTHBHOCTH
meraioB H.H. bekerosa. [lonyueHne Kucior.

Comu. Homenknarypa coneil. ®u3nueckrue 1 XMuMUYECKUEe CBOMCTBA COJICH.

[lonyuenue comnen.
I'eHernueckass CBSI3b MEXAY KIAcCAMH HEOPTAHUMYECKUX COCIUHEHUN. Xumuueckuu dKcnepumenm: KadyeCTBEHHOE

OIPCACIICHUC COACPKAHUA KHUCJIOpOAa B BO3AYXEC, IOJIYYCHHUC, CO6I/IpaHI/Ie, paciio3HaBaHUC WU HN3YUCHHC CBOMCTB KHUCJIOpOAa,

Ha6JII-O,IICHI/Ie BBaHMOHCﬁCTBHH BCIICCTB C KHUCIIOPOAOM H YCIOBHUSA BO3HHMKHOBCHHA MW IIPCKpAIICHHA TOPCHUA (HO}Kapa),
8
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O3HAaKOMJIEHHE C 00pasllaMu OKCUIOB M ONMUCAHHUE MX CBOMCTB, MOJIyY€HHE, COOMpaHUE, Paclo3HaBaHUE U U3YyUYEHHE CBOMICTB
Bojioposia (ropeHue), B3auMmojaeiicTBue Bojopoaa ¢ okcuaoM Menud (II) (BO3MOXXKHO HCMOIB30BAaHUE BHUCOMATEPHUATIOB),
HaOofieHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIIEOBaHME OCOOCHHOCTEH pacTBOPEHHUS! BEUIECTB C Pa3IU4YHON
pPacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPEICIEHHON MACCOBOM J0JIEM PACTBOPEHHOTO BEUIECTBA, B3aMMOJICHCTBHE
BOABl C MeTaulaMu (HaTpueM M KajibllueM) (BO3MOXKHO HCIOJb30BaHUE BHUIECOMATEpHUANIOB), HCCIEAOBaHUE OOpasIoB
HEOPTraHWYECKUX BEHIECCTB PA3JIMYHBIX KJIACCOB, HAOIIONEHHE W3MEHEHUS OKPACKW HWHIMKATOPOB B PACTBOpAX KHUCJIOT U
niesioued, u3ydeHue B3aumojaercTBus okcuna meau (II) ¢ pacTBOpoM cepHOMl KHCIOTBHI, KUCIOT C METaJIaMU, PEeaKlHi
HEWTpaln3aluy, NOJyYeHUE HEPACTBOPUMBIX OCHOBAaHWM, BHITECHEHHE OJHOTO METAJlIa IPYTHM W3 PacTBOpa COJH, PELICHUE
AKCTIEPUMEHTANIBHBIX 3aJ1a4 M0 TeMe «BakHeline KJ1acchl HEOPraHUYECKUX COSTMHEHU.

Iepuoanueckuii 3axkoH u Ilepuoamyeckasi cucrema xumuuyeckux viemeHtoB [.M. MenpaeneeBa. CtpoeHue aTomoB.
Xumnyeckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaKIMU

[lepBbie MOMBITKH KiacCU(PUKAIIUU XUMHUUYECKUX AJIeMEHTOB. [loHsATHE O Trpymmax CXOAHBIX 3JEMEHTOB (IIEJIOYHBIE U
ICJIOYHO3EMENIbHBIE METaJUIbl, TallOTeHbl, HHEPTHBIE Ta3bl). JIEMEHTHI, KOTOpbIe 00pa3zyloT aM@oTepHbIe OKCUIBI U
TUJIPOKCH/IBI.

ITepnonuueckuii 3axoH. Ilepuomuueckas cucrema xumudeckux snemMeHTtoB .M. Menneneera. KoporkonepuonHas u
nHHOTIepuoHas ¢opMmbl [lepuomuyeckoit cuctembl xumudeckux dnemeHtoB .M. MenneneeBa. Ilepuonbl u TpyIiibl.
DU3NYECKUN CMBICIT TTOPSIKOBOTO HOMEPA, HOMEPOB MEPHUO/Ia U TPYNIIBI JJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siziep. M3otonbl. DnekTpoHbl. CTpoeHUe AIIEKTPOHHBIX 0007104eK aTOMOB NepBbiX 20
XUMHUYECKUX 31eMeHTOB llepmomnueckorn cucrembl .M. MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOTO JJIEMEHTA IO €r0
nonoxenuto B [lepuogunueckon cucreme JI.1. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHUS paJuyca aTOMOB XMMHYECKHUX AJIEMEHTOB, METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO
rpynmnamM 1 nepuoaam.
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3nauenue [lepuoanueckoro 3akona u Ileproguyeckoit CUCTEMbI XUMUYECKUX AJIEMEHTOB JIJIsl Pa3BUTHSI HAYKU U TIPAKTUKHU.
J.1. MenaeneeB — y4EHbBIN U TPaKIAHVH.

Xumudeckas cBs3b. KoBajeHTHas (MoysipHas M HEMOJIAPHAS) CBS3b. DJIEKTPOOTPUILIATCIBHOCTh XUMHYECKHX SJIEMEHTOB.
HonHas cBsI3b.

Crenenb oxucieHus. OKHCIUTEILHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iponecchl OKUCIEHHST MW BOCCTAHOBJICHHA.

OKuCIUTEIN U BOCCTAHOBUTEIIN. XUMUYECKULL IKCnepumernm.

M3y4eHHE OOpa3IloB BEIIECTB METAJJIOB U HEMETAJJIOB, B3aUMOJICHCTBHE THAPOKCHAA IIMHKA C PacTBOpaMU KHUCJIOT H
nieI04Yei, MPOBEICHUE OMBITOB, WIITIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakivil (ropeHue, peakiuu
Pa3NIOKEHUs, COCTUHECHHUS).

Meosicnpeomemmunie cesa3u
Peanu3zanus MexnpeIMeTHBIX CBS3EH MpU U3YYEHUU XUMUU B 8 KJIaCCE OCYIIECTBISIETCS YePe3 UCTIONh30BAHUE KaK OOIIMX

€CTECTBEHHOHAYYHBIX TMOHSATHH, TaK W MOHSATUMN, SBISIONIUXCS CUCTEMHBIMU TSI OT/IEIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO
ITUKJIA.

OOmme ecTecCTBEHHOHAyYHbIE TMOHATUS: HAy4YHBIN (DakT, TUmore3a, TEOpHUs, 3aKOH, aHAJIM3, CHHTE3, KiacCU(UKAIMs,
NEPUOANIHOCTD, HAOIOJEHUE, DKCTIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBJICHUE.

dusnka: wMarepus, aroM, DOJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHWA, HW30TOMbBI, pPaJIAOAKTHBHOCTH, MOJICKYIA,
DIIEKTPUUYECKUI 3apsijl, BEIIECTBO, TeNO, 00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (pU3WYECKHe BEIMYUHBI, CTUHUIIBI
U3MEpEeHUs, KOCMOC, TJIaHEThI, 3BE31b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIC TTOPO/IBI, TIOJIE3HBIE UCKOTTIAEMbIC, TOTLTUBO, BOJHBIE PECYPCHI.
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9 KJIACC BenecTBo 1 XUMHYECKAs peaKkuus
[lepuonnueckuit 3akoH. [lepuogmueckas cucrema xumuueckux nsiemeHToB J[.M. MengeneeBa. CTpoeHHEe aToMOB.

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, Kaus, KAJIbIHUSI U UX COCTUHCHUN B
COOTBETCTBHHU C MOJIOKEHHEM IEMEHTOB B [leproanueckoil CUCTEME B CTPOCHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUAbl XUMHUYECKON CBA3U. THUIBI KPUCTAUIMUECKUX PEUIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAIUIMYECKON PEIIETKU U BUIa XUMHUUYECKOM CBSI3H.

Knaccudukanys u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBAa BEIIECTB, OTHOCSIIMXCA K
PAa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCAUHEHUH, TCHETUYECKAs CBSI3b HEOPTAHUYECKUX BELIECTB.

Knaccudukanus XUMHUECKUX peaklUuidl MO Pa3IUYHBIM IMpU3HAKaM (M0 YUCIY M COCTaBy YYaCTBYIOIIUX B pPEaKlUU
BEIIECTB, MO TEIJIOBOMY 3(h(dEKTy, M0 W3MEHEHHMIO CTEMEHEW OKMUCIEHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
Y4aCTHUIO KaTajau3aropa). K30- U SHJ0TEPMUYECKUE PEaKIIMKU, TEPMOXUMUYECKUE YPABHEHHUS.

[TonsTre o ckopocT XUMU4eckoi peakiuu. [Tonarre 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusax. [lonsTue o
TOMOTCHHBIX M I'eTepOreHHbIX peakiusax. [lonarue o karammse. [lonarue o xumnuueckom paBHoBecun. MDakToOpshl, BIUSIOMIKE HA
CKOPOCTh XMMUYECKON PEAKIIUN U TIOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKUCIUTETLHO-BOCCTAHOBUTEIBHBIE PEAKIUU, DJICKTPOHHBIM OajlaHC OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOM pEaKIuu.
CocraBneHnre ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCTIOJIb30BAHUEM METO/Ia SJIEKTPOHHOTO OasiaHca.

Teopust SNEKTPOIUTUIUECKON AUCCOUMALIMNA. DIEKTPOJIMTHI U HEAIEKTPOIUTHI. KaTHuOHbBI, aHMOHBI. MeXaHU3M JUCCOLIMAlAN
BEILIECTB C Pa3IMYHBIMU BUIAMU XUMUYECKo cBsi3u. CteneHb aucconuanuu. CUiIbHBIC U CIIa0bIe DJICKTPOITUTHI.

Peakiiuu nonHoro ooMeHa. YcIoBuUs MPOTEKAaHUS PEaKIIMii HOHHOTO 0OMEHa, TOJIHBIE U COKPAIEHHBIE HOHHBIC YPAaBHEHUS
peakumii. CBOMCTBA KUCJIOT, OCHOBAHUN U COJIEH B CBETE MPEACTABICHHUHN 00 dIEKTPOTUTHYECKON Arcconnannn. KauecTBeHHbIE
peakuuu Ha uoHbL. [loHsiITHE O TUIPOIN3E COJIEH.

Xumuueckuii SKcnepumenm.

O3HAKOMJICHHE C MOJCIISAMH KPUCTAJUTMYECKUX PEMIETOK HEOPTraHWYECKUX BEIIECTB — METAJJIOB U HEMEeTa/uioB (Tpadura u

anMasa), CJIOKHBIX BEUIECTB (XJIOPUAA HATPHsl), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKkIuu OT BO3AECUCTBUS

pasTUYHBIX (HDAKTOPOB, MCCIECIOBAHUE AIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIUAIMN KUCIIOT, MICI0UYeH U
11
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coyiel (BO3MOXHO WCIIOJIB30BAaHUE BHUACO MaTEpHUaoOB), MPOBEACHUE OIbBITOB, WLIIOCTPUPYIOMIUX MNPU3HAKU TMPOTEKAHUS
peakiuii HoHHOTO oOMeHa (0O0pa3oBaHME OCaJlKa, BbIACICHHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB, WLTIOCTPUPYIOIINX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBLHBIX PEAKIMM (rOpeHue, peakiuu pa3joxKeHus, COSIMHEHUS), PaClIO3HABAaHUE HEOPTaHUYECKHUX
BEIIECTB C MOMONIBIO KAYECTBEHHBIX PEAKIIMN HA HOHBI, PEIICHUE IKCIEPUMEHTAIIBHBIX 3a/1a4.

HemeTanibl u UX coelMHEHUS

OO6mas xapakrepuctuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapakTEpHbIE CTENeHW OkuciieHus. CTpoeHue u
¢dbu3nyecKkue CBOWCTBA MPOCTBHIX BEIIECTB — TajoreHoB. XUMHUYECKHE CBOWCTBA Ha MpuMepe xjopa (B3aUMOJACIHCTBHE C
MeTaJulaMH, HEMETaJUIaMH, IesodaMu). XjaopoBoaopoa. ColisgHasi KUCIOTa, XUMUYECKUE CBOMCTBA, MOJyYE€HUE, IPUMEHEHHE.
JleiicTBUE XJIOpa U XJIOPOBOJOPOAA HA OPTAHU3M YeJIOBEKA. BajkHENIINe XJIOPUIbI U UX HAXOXKICHUE B IPUPOLE.

OO6mas xapakrepuctuka 37MeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHBIE CTEIEHH OKHUCIICHHUS.
CrpoeHue U puU3NUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAAa U Cepbl. AJUIOTPONHBIE MOIU(DUKALIUKM KUCTIOPOAA U CEPHI.
Xumuueckue cBoricTBa cepbl. CepoBomOpoid, CTpoeHue, (uanyecknue W XUMUYECKHe CBoicTBAa. OKCHUIBI Cepbl Kak
MPEACTABUTENIM KUCIOTHBIX OKCUAOB. CepHasi Kuciota, GU3HMYECKHME M XUMHYECKHE CBOMCTBa (0OIIME Kak MpeACTaBUTENS
KJlacca KUCJOT U crnerupuyeckue). XUMHUUECKUE PEaKIny, Jie)Kalllue B OCHOBE MPOMBINIJIEHHOTO CIIOCcO0a MOMyYeHHsI CEPHOMN
kucnoThl. [Ipumenenue cepHoit kuciaotel. Colli cepHOM KUCTIOThI, KaueCTBEHHAs! peakiusd Ha cyiabdar-uoH. Haxoxnenue cepol u
e€ coenMHEeHUN B Tpupoje. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIoIIew cpeabl COCAMHEHUSMH Cepbl (KUCJIOTHBIC TOXKIH,
3arpsi3HEHHE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAICHUS.

OO6mrast xapakrepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC CTEMEHU OKHCIICHUSI.
A30T, pacnpocTpaHeHue B Tpupoje, pusnueckue W XUMU4Yeckue cBoiicTBa. KpyroBopoT aszora B mpupoje. AMMHAK, €ro
bu3nYecKne U XUMHUYECKUE CBOWCTBA, MOMydeHue W npuMeHenue. Comu aMMOHHUS, UX (PU3NUECKHUE U XUMUYECKUE CBOMCTBA,
npuMeHeHue. KauecTBeHHass peakiysi Ha MOHBI aMMOHHUs. A30THasl KHCJIOTa, €€ ToJiydeHue, (PU3MUYECKHEe U XHUMHUYECKUE
CBOMCTBa (OOIIME KaK MPEICTaBUTENs Kilacca KUCIOT U creruduueckue). Mcmoap3oBaHue HUTPATOB M COJIEH aMMOHHUS B
Ka4eCTBE MUHEPAJLHBIX YIOOpeHnid. XMMHUYECKOE 3arpsi3HEHHUE OKPYKAIOMIEH Cpebl COSIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/yXa, MOYBbI M BOAOEMOB). Docdop, amiorpornsbie Mogudbukanuu Gocdopa, pu3MUecKue U XUMHUYECKUE

12



denepanpHas padbodast mporpamma | Xumust. 8—9 kiaaccel (0a30BbIN YPOBEHB)

cBoiictBa. Okcup ¢ocdopa (V) u dochopnas kucnora, pusmueckue U XUMUUYECKUE CBOMCTBa, moiydyeHue. lcrnonp3oBanue
dbocdaToB B KaueCTBE MUHEPATbHBIX YIOOPECHUH.

O6mas xapakrepuctuka 31eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHbIE CTENEHH OKHCICHUSI.
VYriepon, aiaoTporiHble MoaU(UKAIMM, PacpOCTpaHEHUE B HpUpoe, (PU3UUECKHE M XUMUYECKHE CBOMCTBA. AnmcopOrus.
KpyroBopor yriepoga B mpupone. Okcuiwpl yriaepoga, MX (PU3MYECKHEe W XUMHUYECKHE CBOICTBa, JCHCTBUE HA >KUBbHIC
OpraHu3Mbl, TOJYyYE€HHE U TpPUMEHEHHE. OKOJIOTMYECKHEe MpoOsieMbl, CBs3aHHbIe ¢ okcuaoMm yriepoaa (IV), rumoresa
100aTbHOTO TOTEIUICHUST KJIMMAaTra, MapHUKOBBIM 3(P¢ekT. YroapHas KUCIOTAa W €€ cold, WX (U3UYECKHEe U XUMUUYECKHEC
CBONCTBa, TojlyueHue u mnpuMmeHenue. KauecTBeHHas peakius Ha kapOoHarwoHbl. lcmonb3oBaHue kapOOHATOB B OBITY,
MEIUITMHE, MPOMBIIIIICHHOCTH B CEJTECKOM XO3SHCTBE.

[lepBoHauambHBIC MOHATHS 00 OPTraHWYECKUX BEMIECTBAX KaK O COCAMHEHMSX yIiepoaa (METaH, 3TaH, STUJICH, alleTHIICH,
ATaHOJI, IIUIEPUH, YKCYCHAasl KUCIOTa). [IpuponHble HCTOYHUKHU YIIE€BOIOPOAOB (Yroib, MIPUPOAHBINA Ta3, HE(PTH), MPOAYKTHI UX
nepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IOHITHE 0 OMOJIOTHYECKH Ba)KHBIX BEIIESCTBAX: KUpax, OelKax,
YIJIEBOJAX — M MIX POJIM B )KU3HU 4YeJIoBeKa. MarepranbHOE SIUHCTBO OPTAaHMYECCKUX M HEOPTAHMUCCKUX COCTUHEHUH.

Kpemnuii, ero pusnveckrue u XuMUIECKHe CBOWCTBA, MOJIy4eHHe U nmpuMeHenne. CoenHeHus KpeMHus B mpupoae. Oomiue
npencrasienus o0 okcune kpemuus (IV) u kpemauneBoit kucinore. CUIIMKATHI, UX UCIIOJI30BAHUE B OBITY, B MPOMBIIIICHHOCTH.
BaxkHeililine CTpoOUTENbHBIE MaTrepuasbl: KEepaMuKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobnembl Oe3omacHOro
UCITIOJIb30BAHUS CTPOUTEIHHBIX MAaTEPUATIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuu skcnepumenm:

n3ydeHue oOpas3I0OB HEOPTraHWYECKUX BEIIECTB, CBONCTB COJITHOM KHCJIOTHI, MPOBEACHUE KAUCCTBEHHBIX PEaKIUA Ha
XJIOPUA-UOHBI M HAOMIOACHUE TPU3HAKOB WX IPOTEKaHMS, OMBITHI, OTpaxaromme (HU3NICCKHe M XHUMHYECKHE CBOWCTBA
TajJjloTeHOB U WX COEAMHEHWH (BO3MOXXHO MCIOJB30BAHME BHJICOMATEpPUAJIOB), O3HAKOMIIEHHE ¢ oOpasmamMu XJIOPHUIOB
(raoreHu0B), O3HAKOMJIEHHWE C O0Opa3naMHu cepbl W €€ coeAMHEHUSIMU (BO3MOXKHO KCIOJIb30BAaHUE BHUEOMATEPHUAIIOB),
HaOJIOZICHUE TIpoliecca OOYIIMBAHUS caxapa IMOJ JIEWCTBHEM KOHIIEHTPUPOBAHHOW CEPHON KUCIOTHI, U3yUYCHHE XUMHUYECKHUX
CBOMCTB Pa30aBICHHONW CEPHOW KHUCIIOTHI, TPOBEICHUE KAYECTBEHHON peakIuu Ha Ccyab(ar-moH W HAOIIONEHHWE MPU3HAKA €€

INPOTCKAaHWsA, O3HAKOMJICHHEC C (bI/IBI/I‘ICCKI/IMI/I CBOMCTBAMHM a30Ta, q)oc@opa n ux COCI[I/IHCHI/Iﬁ (BOBMO)KHO HCIIOJIb30BaHUC
13
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BUJICOMATEPHUAJIOB), 0Opa3iaMu a30THBIX W (ocPOpHBIX yaoOpeHui, MONy4eHHe, COOMpaHUE, PACTO3HABAaHUE W HM3YUCHUE
CBOMCTB aMMHaKa, IIPOBEICHUE KAUYECTBEHHBIX PEaKIuii Ha HIOH aMMOHMS U (pocdaT-uoH U U3ydeHHEe NMPU3HAKOB WX IIPOTEKaHU,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO MCIIOJb30BAaHWE BHJICOMATEPHAJIOB), U3yUYCHHUE
MOJIeTIel KPUCTAJUIMUECKUX PemEToK anmasa, rpadura, QymnepeHa, 03HAKOMIICHHE C MPOIECCOM afCOpPOIMM pacTBOPEHHBIX
BCILIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM MPOTHBOTasa, MoJydeHUe, COOMpaHue, paclio3HaBaHUE M M3yYEHHE CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBEACHUE KAYECTBEHHBIX PEaKIIMi Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHHUE MPU3HAKOB UX MPOTECKaHUS,
O3HAKOMJIEHHE C MPOAYKIIMEHW CUJIMKATHOM MPOMBIILICHHOCTH, PEHIEHUE SKCIEPUMEHTANBHBIX 3a1ad 1no teMe «Baxkueumume
HEMETAJUJIbl U UX COCIMHCHUS.

MeTaJjljibl 1 UX COeAMHEHUS

OO6mras xapakTepUCTUKAa XUMHUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHWM UX mojokeHus B Ilepuoandeckoil cucreme
xuMuueckux smemMeHToB JI.M. MenneneeBa u ctpoeHust atoMoB. CTpoeHHE METaIIOB. MeTajuinyeckas CBsI3b U MeTaIM4ecKas
KpUCTAJUINYECKas PEelETKA. DNEKTPOXUMHUUECKHUN psi/i HAPSHKEHUN MeTallIoB. PU3NUECKHE U XUMUYECKUE CBOMCTBA METAJUIOB.
OO611ue crnocoObl MOTYUYESHHST METAIIJIOB.

[ToHsATHE O KOPPO3UU METAIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CriiaBbl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY M TIPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: nojioxkeHue B Ilepuonnueckonn cucrteme xummuueckux snemMeHtoB .M. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHHE B pupojie. PU3nUecKre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaaus). OKCUIbl U THAPOKCUIBI
HaTtpus U Kaus. [[puMeHeHne meT0UYHbIX METAIUIOB U UX COCIMHECHUN.

[IlenoyHO3EMENBHBIE METAUIBI MATHUW U KAJIBLHM: MOJIOXKEHUE B [leproanyeckon cucreMe XuMuyeckux aneMeHTos /.M.
MeHnpeneeBa, CTpOCHHE HMX aTOMOB, HaxOXICHHE B mpupoge. Pu3MyecKkne W XUMHUYECKHE CBOMCTBA MArHUsi M KaJbIIMS.
Baxueitmme coeqrHeHUs KaabIus (OKCHUI, THAPOKCU, COH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTPaHCHHUS.

Amomunuii: nonoxkenne B Ilepumonnueckoit cucreme xumuuyeckux snemeHtoB .M. MenneneeBa, cTpoeHue aroma,
HaxoXxjaeHue B mpupojae. Puznuyeckue M XMMHYECKUE CBOWCTBA allOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHUJIAa M THUIPOKCHIA
aJIFOMUHUS.
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Keneso: nonoxenue B [lepnoanueckoii cucreme xumuueckux aemMeHToB .M. Menaeneesa, cTpoeHre atoMa, HaX0KIACHUE
B npupoje. Puznueckrue U XMMHUYECKUE CBOMCTBA kelne3a. Okcubl, TuIpokcuasl u conu xenesa (I11) u sxenesa (I1I), ux cocras,
CBOWCTBA U MOJIyYECHHE.

Xumuueckuii IKCnepumenm.:

O3HAaKOMJIEHHE C oOpasllaMM METauIOB M CIUIaBOB, UX (DU3MYECKUMM CBOMCTBAMH, W3YYCHHE PE3YJIbTaTOB KOPPO3UU
METaAJJIOB (BO3MOXKHO HCIIOJIb30BaHHE BUEOMATEPUAIIOB), 0COOEHHOCTEW B3aMMOJICUCTBUS OKCHUJIA KaJbI[Md U HATPUS C BOJOM
(BO3MOYKHO UCIIOJIb30BAaHKUE BUICOMATEPHAIIOB), UCCIIEIOBAHNE CBOMCTB JKECTKOM BOJIBI, IIpoliecca TOPEHHMSI jKelie3a B KUCIOPOIe
(BO3MOXKHO HMCIIOJIB30BAHUE BUACOMATEPUANIOB), TPU3HAKOB MPOTEKAHMUS KAU€CTBEHHBIX PEAKIUA HAa MOHBI (MAarHus, KajibIus,
anroMuHus, nHKa, xenesa (1) u xxenesza (I1I), menu (I1), HaGnroneHME U OMMCAaHKUE TTPOIIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMMU
HATpUsl, KAJIUSI U KaJblMsl (BO3MOXHO HCIIOJB30BAaHUE BUEOMATEPHAIIOB), UCCEeI0OBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA
AJTIOMUHHS M THAPOKCUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 337a4 MO TeMe «BaXHEWIlne METAJUIbl U UX COCIMHEHUS».
XuMus ¥ OKpY:KaKwIiuas cpeaa

BemecTBa u marepuansl B IOBCEIHEBHOM KU3HU 4eJIOBEKA. be3omacHoe UCIoab30BaHNE BEMIECTB U XUMUYECKUX PEAKIUU
B ObITy. [lepBasi mOMOIIb MPU XUMHUUYECKUX 0KOTAX U OTPABICHUSX.

XHUMHUUYECKOE 3arpsi3HEHUE OKpYKarolleil cpelbl (mpeaesbHas nomyctumas KoHueHtpauus semecTB (nanee — [1/IK). Ponp
XUMUU B PEIICHUH YKOJIOTHUECKUX MPOOIIEM.

Xumuueckuii IKCnepumMeHm.:

U3y4eHHE 00pa3I[0B MaTepralioB (CTEKIIO, CIUIaBbl METAILIOB, TIOJTUMEPHBIC MAaTEPHAIIBI).

Medicnpeomemmusie cesa3u

Peanuzanusi MeXIpEAMETHBIX CBS3eH MPU U3YYCHUU XUMUM B 9 KJIacCe OCYIIECTBISETCS Yepe3 UCIOIb30BaHNE KaK OOIIHUX
€CTECTBEHHO-HAYYHbIX MMOHATHI, TaK U MOHSATUH, SIBISIONINXCS CUCTEMHBIMU JIJIs1 OTACIBHBIX TPEAMETOB €CTECTBEHHOHAYYHOTO
MKJIA.
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OOmue ecTecTBEHHO-HAy4YHbIC TMOHSTHS: HAy4HbI (akT, THIOTE3a, 3aKOH, TEOpHs, aHalu3, CHUHTE3, KiacCU(UKaius,
NEPUOIUYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHNE, MOJIEIIb, IBJICHHUE, TAPHUKOBBIN 3(h(EKT, TEXHOIOTHA,
MaTepuabl.

®uzuka: wmarepus, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJA, HW30TONbI, PAJUOAKTUBHOCTb, MOJIEKYIA,
ANIEKTPUYECKUI 3apsj, NPOBOJHUKHU, IOJYIPOBOJHUKU, TUAIEKTPUKH, (DOTOAIEMEHT, BEUIECTBO, TENO, O0bEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, pacTBOP, PaCTBOPUMOCTb, KPUCTAINIMUYECKAs! pElIETKA, CIUIaBbl, (PU3NUECKUE BEITUUYMHBI, €IMHHIIBI
U3MEPEHMSI, KOCMUYECKOE IPOCTPAHCTBO, IIJIaHETHI, 3BE3/bI, CONHIIE.

buonorusi: gorocunTes, Apixanue, oruocdepa, 3KOCUCTEMA, MUHEPATbHbIE YIOOPEHUs, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI,
IIUTaTEJIbHBIC BEIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEpPaAIIbl, TOPHBIE TOPO/bI, OJIE3HbIE UCKOITAEMbIE, TOTLIIUBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITTPOI'PAMMBLI 110 XMMHUHU HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3SOBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yAbTAThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl JOCTUTAOTCS B X0A€ 00yYEHUs XMMUHU B
eIMHCTBE Y4eOHOM 1M BOCHHUTATEIbHON NIEATEIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUICKUMHU COLMOKYIIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, TNPUHATHIMA B OOIIECTBE NpaBUJIaMHU M HOPMaMH IMOBEIEHUS M CIOCOOCTBYIOT
poLeccaM CaMOIIO3HaHUs, CAaMOPa3BUTHA U COLIMATIN3ALUU O0YYArOIIUXCSL.

JIM4HOCTHBIE PE3yabTAThl OTPAXKAIOT FTOTOBHOCTh O0YUYaIOIIMUXCS PYKOBOJCTBOBATHCS CUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX
OpHMEHTALMI U PACIIUPEHUE OIbITA AEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpmoTHYECKOr0 BOCIUTAHMSA:
LIEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HACIEAUI0, TOHUMAHUS 3HAYCHUS
XMMHUYECKOM HAyKd B JKU3HHM COBPEMEHHOTO OOLIECTBAa, CIIOCOOHOCTH BJAJETh JOCTOBEPHOW MH(pOpManueil o nepenoBbIX
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JOCTIKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOM XHMMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpOMCTBE
MUpa 1 O0IIEeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

IPEACTABICHNS O COLMAJBHBIX HOpPMax M IIpaBUJIaX MEKJIMYHOCTHBIX OTHOLICHWM B KOJUIEKTMBE, KOMMYHUKAaTUBHOMN
KOMITETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOM, y4eOHO-MCCIEN0BAaTENbCKOW, TBOPUECKOM M JpYyruxX BUAAX JACSATEIBHOCTH,
FOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM AESITENbHOCTH IPU BHIOJHEHUHM YYEOHBIX, MIO3HABATEIIbHBIX 33/1a4, BBIOJIHEHUU
XUMHUYECKHX IKCIEPUMEHTOB, CO3JaHUHN YUEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHMMAHHIO ¥ B3aMOIIOMOIIM B MpOLECCe
3TON y4eOHOH JesTENbHOCTH, TOTOBHOCTH OILIEHUBATh CBOE MOBEICHUE U MOCTYNKU CBOMX TOBAPHUIIEH C MO3UIIMU HPABCTBEHHBIX
Y IPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEACTBUI MIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUS:

MHPOBO33PEHYECKUE TIPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U COCTABIIAIOIIME OCHOBY JUIsl IOHMMAHUS CYLIHOCTH HAay4HOM KapTHHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHs NPHUPOABI, B3aUMOCBA3SX YEJIIOBEKAa C MPUPOJHOM CpPEAOW, O POJIM XMMHHM B IO3HAHUU STHUX
3aKOHOMEpPHOCTEW; T03HABaTEIbHbIE MOTHBBI, HAllpaBICHHbIC HA TOJYYEHHUE HOBBIX 3HAHMM MO XMUMHH, HEOOXOAUMBIE IS
00BsICHEHHSI HaOJII0AEMBbIX ITPOLIECCOB U SIBICHUM, TO3HABATEIbHON, MH(POPMAIIMOHHON U YUTATEIbCKON KYJIBTYPhI, B TOM YHCIIE
HABBIKOB CaMOCTOATENBbHON padoThl € Yy4YE€OHBIMU TEKCTaMHU, CIPABOYHOM JHUTEPATYypOMl, TOCTYNMHBIMH TEXHUYECKUMH
cpeacTBaMM HH(OPMALMOHHBIX TEXHOJIOTUH; HHTEpec K OOY4YeHHI0 M MO3HAHMIO, JH00O03HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K caM000pa30BaHUIO, MPOEKTHON U UCCIEI0BATEIbCKON IEATENIbHOCTH, K 0CO3HAaHHOMY BbIOOPY HalpaBJIEHHOCTH
Y YPOBHS 00yY€HHUsI B TAJIbHEUILIEM;

4) popMupoOBaHMS KYJIBTYPbI 310POBbSI:

OCO3HAHME LEHHOCTHU *U3HU, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 370pPOBBIO, YCTAHOBKM Ha 3/0pOBBII 00pa3 XKU3HHU,
OCO3HAHUE MOCJEACTBUN M HEMPUSTHE BPEIHBIX MPUBBIYEK (YIOTPEOIeHUS aIKOroisi, HAPKOTUKOB, KypEeHHs), HEOOXOAUMOCTH
coOmofieHust mpaBui 0€30MaCHOCTH IpU 00paIlleHUN ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U peaibHOM JKU3HH;

5) TpyaoBOro BOCIUTAHMS:

WHTEpPEC K MPaKTUYECKOMY H3YYEeHHIO Tpodeccuil u Tpyaa pa3iMyHOTO poJia, YBAXKEHUE K TPYAY M pe3yibraTaM TpPYIOBOM

ACATCIIbBHOCTHU, B TOM 4YHCJIC Ha OCHOBC INPUMCHCHHA NPCIMCTHBIX 3HAHUU 110 XHUMHHU, OCO3HAHHBIN BBI60p HHI[HBHI[y&HBHOfI
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TPACKTOPUHU TPONOJDKCHHsSI 00pa3oBaHMS C YYETOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH, YCIENIHON NMPOo(eCcCHOHAIbHONW JEATEIBHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTb
a/laliTUPOBAThCS B MPOPECCUOHATIBHON Cpefe;

6) 3K0JIOrH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKH II€JIECO00pa3HOE OTHOLIEHHWE K MNPUPOJE KaK HCTOYHHKY JKM3HM Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS,
NOHMMaHUE IIEHHOCTHU 370POBOT0 U 0€30MacHOro 00pas3a *U3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3JI0POBbIO, OCO3HAHHE LIEHHOCTH COOJIOAEHUS MpaBUil O0€30MaCHOIO MOBEAEHUS MpU padOTe ¢ BEIIECTBaMU, a
TaK)K€ B CUTyallUsIX, YTPOXKAIOIIKX 370POBbIO U KU3HU JIIOJEH; CIOCOOHOCTU MPUMEHSTh 3HAHUS, MOTy4yaeMble MPU U3YUEHUU
XUMHH, [JI PEUIEHUs 3a7ad, CBA3aHHBIX C OKPYXKAIOIMIEH NPUPOAHOM CPENOM, Uil TOBBIIMIEHUS YPOBHS DKOJIOIMYECKON
KYJBTYPbI, OCO3HAHMS TIO0ATBHOIO XapakTepa HKOJIOTMYECKHX MPOOJIEM M MyTell UX pEelIeHUs MOCPEACTBOM METOJ0B XUMUH,
HKOJIOTMYECKOTO MBIIUICHUS, YMEHUSA PYKOBOACTBOBAaTLCA UM B II03HABATEIILHOM, KOMMYHHUKAaTUBHON U COLMAJIBHON IPAKTHKE.

METAIIPEIMETHBIE PE3VYJIBTATBI

B cocTtaBe MeranmpeaMeTHBIX PE3yIbTaTOB BBIACISIOT 3HAYMMbIC I (POPMUPOBAHHMS MHUPOBO33PEHUS OOIICHAYYHBIC
MOHATUS (3aKOH, TEOpHUs, MPHUHIIUII, THIOTEe3a, (PaKT, CUCTEMa, TPOIIECC, SKCIIEPUMEHT M JIPYroe.), KOTOPhIe MCIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETaX M MO3BOJISIOT Ha OCHOBE 3HAHUM M3 ATUX IMPEAMETOB (DOPMHUPOBATH MPEJCTABICHHE
0 TIEJIOCTHOM HAay4YHOW KapTUHE MHUpa, W YHUBEpCaJdbHbIC Y4eOHBIC ACHCTBUSA (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
PETYIATUBHBIC), KOTOPBIC 00ECIIEUNBAIOT (POPMUPOBAHNE TOTOBHOCTU K CAMOCTOSATEIHLHOMY IUIAHUPOBAHUIO U OCYIIIECTBICHUIO
y4eOHOM ESITETLHOCTH.

Ilo3HaBaTebHbIE YHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS Ba3oBbie lornueckue AeiicTBHs:
YMCHUA UCIIOJIB30BaTh HpI/IéMBI JJOTM4YCCKOI'o0 MBINIJIICHHWA IIPH OCBOCHHUHA 3HAHUM:
PACKPLIBATL CMBICIT XHUMHYCCKUX MOHATUU (BBII[C.HHTB X XapaKTCPHLIC IIPU3HAKH, YCTAaHABJIMBATHL B3aUMOCBA3bL C APYIUMHU

HOHHTI/DIMI/I), HCIIOJIBb30BATh IIOHATHUA I 0OBsICHEHUS OTACJIBHBIX (I)aI(TOB )51 HBHGHHﬁ, BI)I6I/IpaTB OCHOBAHHA U KPUTCPpUU OJIA
KJIaCCI/I(I)I/IKaLII/II/I XHUMHUYCCKHUX BCIICCTB W XHUMHYCCKHUX peaKHHﬁ, YCTaHABJIMBATh IPHUYHMHHO-CICACTBCHHLIC CBA3HM MCKIAY
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00BeKTaMH W3YYCHHS, CTPOHWTH JIOTUYECKHE PACCYXIACHUS (MHIyKTUBHBIC, NEAYKTHBHBIC, TIO AQHAJOTHH), JENaTh BHIBOILI U
3aKJIIOYEHUsI; YMEHHE NPUMEHSTh B IIPOIECCE IMO3HAHUS TMOHATHS (TIPEAMETHBIE M MeTallpeAMETHBIC), CHUMBOJUYECKHE
(3HAKOBBIC) MOJIEIH, UCIIOIB3yEMbIC B XUMHUH, ITPE0OPa30BLIBATh MIUPOKO MPUMEHSIEMbIC B XUMHUHU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKHA 3HAK (CMMBOJI DJIEMEHTA), XUMHUYeCKas (HopMylia U ypaBHCHHE XHMHUYECKON PEAKIIMU — TPU PEIICHHH Y4eOHO-
MO3HABATEJIBHBIX 33J1a4, C YYETOM ATHUX MOJACIBHBIX MPEACTABICHUN BBISBIATH M XapAKTEPHU30BATh CYIICCTBEHHBIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XUMHYECKHX BEIIECTB M XUMHUYECKUX PEAKIUW, BBIABIATH OOIIME 3aKOHOMEPHOCTHU, MPUUYUHHO-
CJIEICTBEHHBIC CBSI3U U MPOTUBOPEUHNS B U3YyUa€MbIX MPOLIECCAX U SIBIICHUSX.

ba3oBbie ucciienoBare/IbCKHe AeiCTBUS:

YMEHHUE MCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAu€CTBE HMHCTPYMEHTA MO3HAHMWSA, A TAKXKE B KA4€CTBE OCHOBBI IS
dbopMuUpOBaHUs TUIIOTE3bI 1O MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CY)XJACHUMN; MPUOOPETEHUE ONbITa MO MIaHUPOBAHUIO,
OpraHM3allii U TIPOBEACHUIO YUYCHHUYECKHX DSKCIIEPUMEHTOB, yMEHHE HaOIIONaTh 3a XOJOM Ipollecca, CaMOCTOSITEIBHO
IIPOTHO3UPOBATH €r0 PE3YJIbTaT, (hOPMYIUPOBATh OOOOIIECHHS M BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICTOBAHMUSI,
COCTAaBJISITH OTUET O MIPOJIETIaHHOMN padoTe.

Pab6ora ¢ ungopmanueii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH M HWHTEPIPETUPOBATH HH(MOPMAILMIO pPA3IUYHBIX BUAOB U (OpPM TMIpeACTaBICHUS,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHHUKOB (HAYyYHO-TIOMYJIIPHAS JUTEparypa XUMHYECKOTO COACp)KaHHs, CIPABOYHBIC IOCOOUS,
pecypcel MHTepHeTa), KpUTUUECKH OIICHHBATh ITPOTHUBOPCUMBYI0 W HEJOCTOBEPHYIO HH(POPMAIMIO; YMEHHUE IPUMEHSTH
pa3IMuHbIe METOAbl M 3alpOChl MPHU TMOHCKE U OTOOpe HMHQPOPMAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJIsi
BBITIOJIHEHUS Y4YEOHBIX W TO3HABATENBHBIX 3aJ]lad OMpPEACNEHHOTO THUIA, MPUOOpPETEHHUE OMbITa B OOJACTH HCIOJIb30BAHHS
WH(POPMaIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUM, OBJAJEHUE KYJIbTYPON aKTUBHOTO MCMOJB30BaHUS PA3JIMYHBIX MOHMCKOBBIX
CHUCTEM, CAMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYIO0 (OpMY TIpeACTaBICHUS HH(POPMAIUKA U WILTIOCTPUPOBATH PEIIaeMbIe 3a1a4u
HECIIOKHBIMU CXEMaMH, JuarpaMMamMu, JpyrumMu Qopmamu rpapuku ¥ UX KOMOWHAIMAMH, yMEHHE WCIOJIb30BaTh H
aHaJM3UPOBaTh B Mpoliecce y4eOHOW U HCCIIENOBATEIbCKON AEATEILHOCTH HUH(POPMAIMIO O BIUSHUM IMPOMBIIUICHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOUIEH MPUPOIHON CPEIbI.
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KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eHCTBUA:

YMEHHE 3a/1aBaTh BOMPOCHI (B X0/l [uajora v (W) AUCKYCCHH) IO CYIIECTBY 00CYyX aaeMoil TeMbl, (hOpMYIUPOBATH CBOU
NPEUIOKEHUSI OTHOCUTENIbHO BBIMIOJHEHUS TMPEAIOKEHHOW 3ajjauyd; NpUOOpPETeHHE OMbITa MPE3CHTALUN PE3YJIbTaToB
BBITIOJIHEHU S XUMUYECKOTO IKCIIEpUMEHTA (J1abOpaTOPHOTO OMbITa, 1a00paTOpHON pabOThI IO UCCIETOBAHUIO CBOWCTB BEIIECTB,
y4eOHOIr0 MPOEKTa); 3aMHTEPECOBAHHOCTH B COBMECTHOM €O CBEPCTHUKAMU ITO3HABATEIBHOM M HCCIEAOBATEIBCKOM
NEATEIbHOCTU TMPU PEIICHWM BO3HUKAIONIMX MPOOJeM Ha OCHOBE Y4€Ta OOIIMX HWHTEPECOB M COIVIAaCOBAHUS IMO3UIUN
(oOcyxneHusi, oOOMEH MHEHUSIMHU, «MO3TOBBIE LITYPMbI», KOOPAMHALMS COBMECTHBIX ICHCTBHM, ONpENesieHne KPUTEPUEB IO
OILICHKE KaueCTBa BBIMOJIHEHHOW PabOThI U IPYTHE);

PeryisiTUBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUSA:

YMEHUE CaAMOCTOSITENIBHO OIPEAENATh ILENd JESITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBISTh, KOHTPOJIUPOBaTb M IPHU
HEO0OXOIMMOCTA KOPPEKTHPOBATh CBOIO JIEATEIBLHOCTh, BBIOMpaTh HauOosiee 3(PPEeKTUBHBIE CHOCOOBI PEIICHHS YYEOHBIX WU
IIO3HABATEIBHBIX 33Ja4, CaMOCTOSITEIBHO COCTAaBJIATh WM KOPPEKTUPOBATh IPEMJIOKEHHBIM aQJITOPUTM JACUCTBUH NIpH
BBINIOJIHEHUHU 3a/IaHUi ¢ Y4E€TOM TOJyYEHHs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKLHUSIX, OLCHUBATh
COOTBETCTBHE IOJIYYEHHOIO PE3yibTara 3asiBICHHON LN, YMEHUE HUCIIONb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IPEAJIaracMble
B YCIJIOBUM 3a/1aHUN.

HNPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMeTHBIX pe3yabTaToB IO OCBOEHHUIO O0SI3aTENIBHOIO COAEP KAHMSI, YCTAHOBIEHHOIO JaHHOW (penepasbHOM
paGouell mpOrpaMMoOil, BBIAENAIOT: OCBOEHHBIE OOY4YalOIIMMUCS Hay4YHble 3HaHHSA, YMEHHUS M CIOCOObI JEUCTBUIA,
cnenuduueckKue st IpeaMeTHol o01acTi «XUMUs», BUIBI ACSITEIbHOCTHU 10 MOJIYYEHUI0 HOBOTO 3HAHMS, €r0 UHTEPIPETALINH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUIX.

K xoniy oOyuenus B 8 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTb CPOPMHUPOBAHHOCTH Y
00y4aroIMXCcsi YMEHHIA:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKHX MOHSATHW: aTOM, MOJIEKYJA, XUMUYECKUH DIIEMEHT, MPOCTOE BELIECTBO,
CJIOHO€ BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOJHAs), BAJIGHTHOCTh, OTHOCHUTEJbHAsA ATOMHAs M MOJIEKYJSIpHas Macca,
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KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpPHAs Macca, MaccoBas J0JII XMMHYECKOrO 3JIEMEHTa B COCAUHEHUH, MOJISIPHBIA OOBEM,
OKCHJ], KUCJIOTa, OCHOBAHHUE, COJb, JIEKTPOOTPUIATEILHOCTb, CTENEHb OKHUCICHUS, XUMHUYECKas peakius, Kiaccudukaius
peaKuuii:

pEeaKLMK COCIMHEHNUS, PEAKIUU PA3I0KEHUS, PEAKLIMK 3aMELIEHUs, PEaKIIMH OOMEHA, SK30- M SHIOTEPMHYECKUE PEAKIINH,
TeryIoBoi 3((PeKT peakiuu, SApo aroma, dJIEKTPOHHBIA CIOW aToMa, aTOMHasi OpOUTalb, paguyCc aroMa, XUMUYECKasl CBS3b,
MOJISIpHAs YW HEMNOJISIpHAs KOBAJEHTHAs CBS3b, MOHHAs CBA3b, HWOH, KaTMOH, aHHWOH, pPacTBOp, MaccoBas [O0JisI BEIECTBa
(mpoLieHTHAs1 KOHIIEHTpaIKsI) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATHI U IPUMEHATH 3TU
MOHATUSL TPU ONMHCAHUU BEHIECTB U MX MPEBPAICHU; HCIONB30BaTh XUMUYECKYIO CHUMBOJUKY JJIsi COCTaBieHHUS (popmyin

BEILIECTB

Y YPAaBHEHUI XUMHUUYECKUX PEAKIINIl; ONPEAEIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTENIEHb
OKHUCJICHUSI AJIEMEHTOB B OMHApHBIX COENMHEHMSX, MPUHAIUIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEIUHEHUN M0
dbopMynaM, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAS U MOHHAsS) B HEOPTaHUYECKUX COCIMHECHUSIX;
packpbiBath cmbica [leprnogunueckoro 3akona .M. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAHUE MTEPUOINYECKON 3aBUCUMOCTH
CBOMCTB XMMHMYECKHX 3JIEMEHTOB OT MX MojoxeHus B lleproanueckoil cucteme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUE€HUS, 3aKOHa ABOraapo;

OMUCHIBATh U XapakTepu3oBaTh TaOanMuHyro (popmy Ilepuonmyeckoil cucTeMbl XUMHUUECKUX 3JEMEHTOB: pa3jinyaTh MOHATUS
«rmaBHas nonarpymnma (A-rpymma)y u o «mnobouyHas noarpymnmna (b-rpymma)», manbsie W OOJbIIME TMEPHUOAbI, COOTHOCHUTH
0003HaueHMS, KOTOpble HMEITCs B Tabmume «llepmogmdeckas cuctema xumudeckux snemeHToB /.M. MeHnneneeBa» ¢
YUCJIOBBIMU XaPAKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMUYECKHUX AJIEMEHTOB (COCTaB M 3apsij Ajpa, 00IlIee YUCIO 3JIEKTPOHOB U
pacnpeneraeHue ux Mo 3JIEKTPOHHBIM CIIOSAM);

KJIacCU(PUIIMPOBATh XUMHUYECKHAE JJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHUYECKHE peakiuu (MO0 YUCIYy U COCTaBy
YYaCTBYIOILLMX B PEaKlMU BEIIECTB, M0 TEINIOBOMY 3D PEKTy);
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XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEUIECTB PA3IMYHBIX KJIACCOB, MOATBEPXkAasi OMUCAHUE
IpUMEPAMH MOJIEKYIISPHBIX YPABHEHHUM COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUi;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX Kau€CTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHUSI XUMHUYECKHX
MPEBPAIIECHUN B pa3IMYHBIX YCIOBUSIX; BBIYUCISATh OTHOCUTEIIBHYIO MOJICKYISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,

MacCCOBYIO JIOJTI0 XUMHUYECKOTO JIEMEHTa M0 (opMylie COSTUHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON peaKIy;

MIPUMEHSTh OCHOBHBIE OTIEPAIIMH MBICIUTEIHHOM JESITEIIbHOCTHA — aHAJIU3 U CUHTE3, CpaBHEHHUE, 0000I11IeHNEe, CHCTEMAaTU3AIIHIO,
KJIacCU(DMKAINIO, BBISABIICHUE MPUYMHHO-CICACTBEHHBIX CBS3€H — /I M3YYCHUS CBOWCTB BEIMICCTB M XMMHUYCCKHX PEAKIIHM,
€CTECTBCHHO-HAYYHbIE METO/IbI TO3HAHUS — HAONIOIEHHWEe, W3MEpPEHUEe, MOJCIUPOBAHUE, DJKCIEPUMEHT (peajbHbId W
MBICJICHHBIN);

CJIEZIOBATh MpaBUJIaM TMOJB30BAHUS XUMUYECKON MOCYA0N U 1a00paTOpHBIM 00OpYIOBAaHUEM, a TAK)Ke MpaBUiIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIUSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX XHUMHYECKHX OIBITOB IO TOJYYCHHUIO U
coOupaHunio Ta3000pa3HbIX BEIIECTB (BOAOPOJA U KUCIOPO/a), MPUTOTOBICHUIO PACTBOPOB C OMpPEACIIEHHON MacCOBOM JoJien
PacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATHh W MPOBOIUTH XUMUUYCCKHUE SKCIICPUMEHTHI TI0 PACIIO3HABAHHWIO PACTBOPOB IICIOYCH H
KHUCJIOT C TTOMOIIIbIO MHIUKATOPOB (JTakMyc, heHonTanenH, MeTUIIOpaHK U APyTUeE).

K koHiy oOyueHus B 9 kjacce nmpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTH Y

00y4aroIuXCcsi yMEHHIA:
pacKpbIiBaTh CMBICI OCHOBHBIX XMMHUYECKHMX MOHSTHUNA: XMMHUYECKHI 3J€MEHT, aToM, MOJEKYla, MOH, KaTHOH, aHUOH,
IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTD, 3JEKTPOOTPULIATETILHOCTD, CTEIIEHb OKHCICHHS, XUMHUYECKasi PEeaKIIys,
XUMHYECKasl CBSI3b, TEIUIOBOM OJPQEeKT peakiuu, MOjib, MOJSPHBIM OO0bEM, pacTBOp, D3JICKTPOJIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAs IUCCOLMAIMSA, PEaKklUud HOHHOTO OOMEHa, Karaau3arop, XHWMHUYECKOe paBHOBECHE, OOpaTUMbIe U
HEOOpaTUMBIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAaKIUH, OKHCIWTENbh, BOCCTAHOBUTENb, OKHCIECHHE U
BOCCTaHOBJICHHUE, AJUIOTPOIUs, aM()OTEPHOCTh, XUMUYECKasi CBA3b (KOBAJCHTHAs, NOHHAs, METAJUIMUECKasi), KpUCTAIINYeCKas
peméTka, KOppo3Hs METajUIOB, CIUIAaBbl, CKOPOCTb XHUMHUECKOW peakIuH, MpenenbHO aonmyctumas koHuentpauus I[IJIK
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BEIECTBA; WILTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATUN U MPUMEHSATH 3TH TMOHATHS MIPU OTIMCAHUU BEIIECTB
U UX TMpEeBpallleHH; UCTOIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JUIsl COCTaBleHUS (DOPMYN BEIIECTB U YPABHEHUN XUMHUYECKHUX
peakiuii; omnpenensaTh BaJCHTHOCTh M CTENEHb OKHUCICHHMS XMMHYECKUX JJIEMEHTOB B COEIMHEHHUSX Pa3IMYHOTO COCTaBa,
MIPUHAICKHOCTh BEIIECTB K OMPEAENEHHOMY KJIacCy COSAMHEHWH 1o ¢dopMysiaM, BHJ XHMHUYECKOW CBsI3U (KOBaJCHTHas,
MOHHAs!, META/NINYECKasi) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]] MOHA 10 XUMHUYECKOU popmyre, XapakTep cpeibl B BOAHBIX
pacTBOpax HEOPTaHWICCKUX COCTMHECHHM, TUIT KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici [lepuoanueckoro 3akona J[.MI. MeHneneeBa M JI€MOHCTPUPOBATH €0 TMOHMMAHHE: OMHUCHIBATH U
XapakTepru3oBaTth TabMuuHy0 (opmy Ileprmogudeckoid CHUCTEMBI XMMHUYECKHX 3JIEMEHTOB: paszindarh MOHATHS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnobounas nonarpynmna (b-rpymma)», manbsie W OoNblliMe MEPUONbI, COOTHOCUTH O0O3HAYEHUS,
KOTOpbIE UMEIOTCSI B MEPUOMYECKON TabNuIle, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUUYECKUX AHJIEMEHTOB
(cocTtaB u 3apsg sanapa, OOIIee YUCIO AJIEKTPOHOB U PACHPENESICHHE WX IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHMHM CBOWCTB DJIEMEHTOB M MX COCIWHEHUN B Mpeenax MajblX MEePUOIOB M IIABHBIX MOATPYII C
y4E€TOM CTPOCHHUS UX aTOMOB,;

KJacCU(UIIMPOBATh XUMUUYECKUE 3JIEMEHThI, HEOPraHUYECKHUE BEIIECTBA, XMMHYECKHUE PEaKIuu (M0 YHCIy U COCTaBy
YYacTBYIOIIUX B PEAKIIMHM BEIIECTB, I10 TEIJIOBOMY 3P EKTy, T0 U3MEHECHUIO CTETICHEH OKMCICHUS XUMHUYECKHX DJIEMEHTOB);
XapaKTepru30BaTh (OMHUCHIBATh) 00IIME U creudUIecKue XUMHUUECKUE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOITBEPKIAs
OTIMICaHUE MTPUMEPaMHU MOJICKYJISIPHBIX U HOHHBIX YPaBHCHUN COOTBETCTBYIOIIMX XUMHUYCCKUX PEAKIIUN; COCTABIISATh YPaBHCHHUS
AIICKTPOIMTHYSCKON TUCCOIMAIINN KHUCIIOT, IIEJIOUYCH U COJICH, MOTHBIE M COKpANIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMeHa,
ypaBHEHUS PEaKIUid, TOTBEPIKIAIOIINX CYIIECTBOBAHNE T€HETUISCKOM CBSI3U MEXK/y BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

PaCKpBIBaTh CYIIHOCTh OKHUCIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca
ATHUX PEaKIUM;

MPOTHO3UPOBATh CBOWCTBA BENIECTB B 3aBUCHMOCTA OT HMX CTPOEHUS, BO3MOXKHOCTU TMPOTEKAHUS XHUMHYECKUX
MPEBPAIICHUA B PA3IUYHBIX YCIOBHUSX; BBIYUCIIATH OTHOCHTEIHLHYIO MOJICKYISIPHYIO U MOJISPHYIO MacChl BEIIECTB, MacCCOBYIO
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JOJTI0 XMMHUYECKOTO 3JIeMEHTa O (opMylie COEIMHEHMs, MACCOBYIO JIOJII0 BEIIECTBA B PAcTBOpPE, NMPOBOIUTH PACUETHI IO
YPaBHEHHIO XUMHUECKON peaKInu;

co0JIro1aTh MpaBUIIa MOJIb30BaHUS XUMUUECKON MOCY/I0N U 1TaOOpaTOpHBIM 000PY/IOBAHUEM, a TaKKe MpaBuiia 0OpaleHus
C BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKLIMSMHU IO BBIMOJHEHHUIO Ja0OpPAaTOPHBIX XUMHUYECKUX OIBITOB IO MOJTYYECHUIO U
coOMpaHuIo ra3000pa3HbIX BEMIECTB (AMMHUAKA U YIJIEKUCIIOTO ra3a);

IPOBOJIUTh PEaKIMH, MOATBEPKAAIOIINE KaueCTBEHHBIN COCTaB PA3JIMYHBIX BEILECTB: PACIO3HABATH OIBITHBIM IYTEM
XJIOpU-, OpoMuU-, HOaUA-, KapOooHaT-, hocdar-, cummkar-, CynbQar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUS M HOHBI U3YYCHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMUECKUX BEILECTB; IPUMEHATh OCHOBHBIC OIIEPALlMU MBICIUTEIbHON
JeSITEIbHOCTH — aHaJN3 U CHHTE3, CPaBHEHHE, 0000IIeHNe, CHCTEeMaTH3aIUI0, BBISIBICHUE MMPUYUHHO-CIICACTBEHHBIX CBS3EH —
JUTSL U3yYEHUSI CBOMCTB BEIIECTB M XMMHUECKUX PEaKIIHii, €CTECTBCHHOHAYYHbIE METO/IbI TIO3HAHUS — HAOIIOICHNEe, N3MEPEHUE,
MOJIEIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBII U MBICIIEHHBIH).
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8 KJIACC
HanmenoBanue
No KommuectBo OCHOBHBIE BUBI AEITEIHLHOCTH
pa3leNoB U TeEM Coneprxanue oOydeHus
/1 4acoB oOy4Jaronmxcs

y4eOHOro IpeMeTa

Paznea 1. IlepBoHavyajibHbIe XMMHUYECKUE TOHATHUS
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1.1

XUMUS — Ba)KHas
00yacTh
€CTECTBO3HAHUS U
MIPAKTUYECKON
JIEATEIILHOCTH

YCJIOBCKA

[Ipenmer xumun. Posib XUMUH B KU3HU
yejaoBeKa. XUMUS B CUCTEME HayK.
Tena u BemecTa. usnueckue
CBOMCTBA BEIIECTB. ArperaTHoe
cocTosHue BemecTB. IlonsaTue o
METOIax MO3HaHUA B XUMUH. YHCThIC
BEIIIECTBA M CMECH.

CnocoObl pa3feneHus CMeCei.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMUYECKOH MOCYI0M,

C MpaBWJIaMH pabOTHI B JIA0OPATOPUU U
npueMaMu oOparieHus ¢

71a00paTOpPHBIM 000PYIOBAHUEM.
dusnyeckre CBOMCTBa 00pa3IoB
HEOPTaHWYECKUX BEIIECTB — METANIOB U
HeMeTaiioB. CriocoObl pa3ieneHus
cMmecel (hunpTpoBaHue, BhIIIapUBAHUE,
JTUCTUIUIALINS, XpoMaTorpadusi).
JlabopamopHvlie onvimol.

N3yuenue 51 OIIMICaHue
(bU3MYEeCKUX CBOMCTB 00pa3IoB
HEOPTaHUYECKUX BEIICCTB.

N3yueHnne cnocoOOB pasnesieHus: cMecei

(C TOMOIIbIO MAarHUTA).

PackppIBaTh CMBICT U3y4aeMBbIX MOHSITHI.
PackpbiBaTh poib XMMUU B IPUPOJIE U
KU3HU YEJIOBEKA, €€ CBA3b C APYTUMU
HayKaMU.

Pa3nuyars 4ncThIE BEMIECTBA U CMECH;
OJTHOPOJIHBIE U HEOAHOPOIHBIE CMECH.
Paznuyars ¢puzndeckue u XMMUYECKUe
SIBJICHUSL.

CrnenoBarh aaropuTMaM UCIOIb30BaHUS
AKCIIEPUMEHTAJIbHBIX METOJIOB —
HAOJIOZICHUS ¥ DKCTICPUMEHTA.
HaGmronats 1 onuckeiBaTh 0ObEKTHI TIPH
IIPOBEAEHUN JEMOHCTPALAN U
71a00PaTOPHBIX OTBITOB MO U3YYCHHUIO
(u3NYECKUX CBOWCTB BEUIECTB, CIIOCOOOB
pasneseHns CMeCEer BEIIECTB.
[TIpoBOAUTH XUMUYECKHI SKCTIEPUMEHT
MIpU pa3lieJIeHuu cMecel (Ha mpumepe
OYMCTKHU MTOBAPEHHOM COJIN) B XOJE
npaktudeckoit padotel Ne 2. CienoBath
MpaBUJIaM MOJIb30BaHUS XUMHUUECKOU
MOCY/ION U JTab0paTOPHBIM
o0opynoBaHUEM, a TAKKe MpaBUIaM
oOpallleHHsI ¢ XUMUYECKUMU BEIlIeCTBAMHU

B COOTBETCTBUU C MHCTPYKILIHEH Mpu
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Ipaxmuuecxue pabomoi: BBITIOJTHCHUU TTPAKTHYECKON paboThI
Ne 1. [IpaBuna paGoTsl B 1aboparopuui U | No 1.

npuEMBL 00pALLCHHUs C IA0OPATOPHEIM BricTpanBaTh pa3BEépHYTHIC TUCHMEHHBIC U

000pyaOBaHHEM. YCTHBIE OTBETHI C OMOPOM Ha HH(OPMAITUIO
Ne 2. Pasnenenue cMecell (Ha mpuMepe | M3 y4eOHHUKA M CIIPABOYHBIX MATEPHAJIOB,
OYKMCTKH MIOBAPCHHOMN COJIH) I'PaMOTHO HCIIOJIb30BaTh U3yYEHHBIN

MTOHATHWHBIN aNIapar Kypca XuMuH
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1.2.

BemniectBa n
XUMHUYECKHUE

peaxIuu

15

ATOMBI U MOJIEKYJIBI. XUMHYECKHE
aneMeHThl. CUMBOJIBI XUMUYECKUX
2JIEMEHTOB. [IpoCThIe U CII0KHBIE
BEILIECTBA. ATOMHO-MOJIEKYISIPHOE
y4EHHUE.

Xumuueckass (opmyna. BaneHTHOCTb
aTOMOB XMMHYECKHX JIEMEHTOB.

3aKOH ITOCTOSIHCTBA COCTaBA BEILIECTB.
OTHOcuUTENbHAs aTOMHAs Macca.
OTHOcHUTENIbHAs MOJIEKYJISIPHAS Macca.
MaccoBas 10511 XUMUYECKOTO JIEMEHTA
B coeaquHeHnu. KonnyecTBo BelecTsa.
Mons. Mossipaast macca. BzauMocssi3p
KOJIMYECTBA, MAaCChl U YUCIa
CTPYKTYPHBIX €IUHULL BELIECTBA.
Pacuétel o hopmysnam XUMUYECKUX
COCIMHEHUN.

PU3NYECKUE U XUMUYECKUE SIBIICHUS.
XUMHUYECKas peaKkLys U e€ MPU3HAKH.
3aKOH COXPAHEHHUSI MaCChl BEIIECTB.
XUMHUYECKUE YPABHEHUS.
Knaccuduxanus XuMUUeCKUX peakiui
(coenuHeHus, pa3aoKEeHUs, 3aMEILIEHNUS,
oOmMmeHa).

Xumuueckuii IKcnepumernm:

OnpenensaTe MPU3HAKU XUMHYECKUX
pEaKIMii, YCIOBHS UX TPOTEKAHMUS.
OOBACHATH CYIIHOCTb (PU3HUYECKUX U
XUMHUYECKUX SIBJICHUM C TOUKHU 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHS.
KnaccuduimpoBaTs XUMHUYECKUE PEAKLIUN
(IO YMCITy ¥ COCTaBy pearupyroumx 1
00pa3yrommxcsi BEIIECTB).

CocraBnarb Gpopmyibl OUHAPHBIX
BEIIECTB I10 BaJIECHTHOCTH U

ONPEAENSITh BAJICHTHOCTb 110

dbopmynam BemecTB. PaccTaBniarh

KO3 (ULKEHTHI B YpaBHEHUSIX
XUMHUYECKUX peaknuii. Habmronate u
ONMKCHIBATh OOBEKTHI MPHU

IIPOBEICHUY JIEMOHCTPALUMN U
J1a00pATOPHBIX OMBITOB.

[IpoBonuTh BBIUKCIEHHS 1O (QOpMylaM
XUMHUYECKUX COEIMHEHUN M ypaBHEHHSIM
XUMHYECKUX PEAKIUN.

[IpuMeHSTh €CTECTBEHHO- HAyYHbIE
METO/IbI I03HAHMS (B TOM YHCIIE
HaOJII0ICHNE, MOJISTTUPOBaHUE,
HKCIIEPUMEHT U OCHOBHBIE OTIEPALINU
MBICJIUTEJIHOMN JESTEIbHOCTH (CpaBHEHUE,
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Jlemoncmpayuu.
duznyeckre CBOMCTBA 00Pa3IoB

HEOPTaHUYECKHUX BEIIECTB — METAJIJIOB U
HEMETaJIOB.

OO6pa3ipl BEelecTB KOJIMUYeCTBOM 1
MOJIb. PU3UYECKUE SBJICHUS
(TuTaBneHUe BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTyNKE, KHUTICHUE
1 KOHJICHCAIIUs BOJBI).

Xumuyeckue sBJIeHUs (TOpeHUE

CBEYH, IPOKAJTMBAHUE METHOU
MIPOBOJIOKH, B3AUMOJICHCTBUE COJIbI
WJIA MeJa C COJISTHON KHCJIOTOM).
Habmronenue nmpu3HakoB IpOTEeKaHUs
XUMHUUYECKHX PeaKIuil (pa3ioKeHne
caxapa, B3aMOJICUCTBUE CEPHOM
KHUCJIOTHI C XJIOPUJIOM Oapusi, OJIy4eHUe
u paznoxenue ruapokcuna meau (11)
IIpU HarpeBaHUU, B3aUMOJICHCTBUE
xesesa ¢ pactBopom conu meau (11).
OnbIThI, WILTIOCTPUPYIOIINE 3aKOH
COXpPAaHEHUS MaCCHI.

JlabopamopHvie onvimoi:

Co3nanue Mozeneit MoJeKyJ
(I1apoCTEepPIKHEBBIX ).

Kiaccudukarms)

BricTpanBarh pa3BEpHYTHIE MMCHMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM Ha
uHMOpMAINIO U3 YICeOHUKA U CIIPABOYHBIX
MaTepuajgoB, TPAMOTHO UCIIOIb30BaTh
M3yYEHHBIN ITOHATUMHBIN anrapar Kypca
XUMUH
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Onucanne (PU3NYECKUX  CBOWCTB
00pa3IoB HEOPraHUUYECKUX BEILIECTB
— METaJUIOB U HEMETAJLJIOB.

HaGmronenune ¢pu3ndeckux (IiaBaeHue
BOCKA, TasTHHE JIb/1a) 1 XUMHUIECKUX
(ropeHue CBEeYH, MTPOKATMBAHUE METHOM
TIPOBOJIOKH ) SIBJICHUH.

HaGnronenue u OIMCaHUE
IPU3HAKOB MIPOTEKAHUS
XUMHUYCCKMX  pEaKIMid  pPa3HbBIX
THUIIOB.

Boruucnenus: OTHOCHUTEIBbHOU
MOJIEKYJISIPHOM  MacChl  BEIIECTB,
MOJISIPHOM MaccChl, MaccChl BEILECTB,
MacCbl M KOJMYECTBa BEIIECTBA;
MacCOBOH JTOJIA XUMHYECKOTO
aneMeHTa 1o (GopMylie COCIMHEHUS,
10 ypaBHEHUSIM XUMHYECKHX
peaKIui: KOJIMYECTBA, MAacCCEhI
BEIIIECTBA T10 U3BECTHOMY
KOJIMYECTBY, Macce€ pPEarcHTOB WIH
MPOJTYKTOB PEAKIIUU

Hroro no pasaeny

20

Pasnen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYeCKNX BelleCTB
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2.1

Bosznyx. Kucnopon.

[Touste 00
OKCHJIaX

Boznyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopoa — aneMeHT u nmpoctoe
BelecTBo. Haxoxaenue kucimopona B
npupoe, GU3NIECKUe U XUMUIECCKUE
cBOMCTBa (peakiuu ropeHust). OKCUIbI.
[Ipumenenue kuciopoaa. CriocoObl
MOJIYYE€HHS KUCTIOpOJia B 1ab0paTopuu u
poMbITIeHHOCTH. KpyroBopot
Kucaopoja B npupoje. O30H —
aJUTOTpOIHAs MOIUPUKAIUS
kucioposa. TeroBoit apdext
XAMHUYECKOW PEaKIINH,
TEPMOXUMUYCCKHIE YPABHEHUS, DK30- H
HHAOTEPMHUYECKUE PeaKInu. TOTUTHBO:
yToJIb U METaH. 3arps3HeHue BO3AyXa,
YCWJICHHE MMApHUKOBOTO d(PdekTa,
pa3pylieHrue 030HOBOTO CJIOS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

KauecTBeHHOE onpeneneHue
COJZIEpKAHUs KUCIIOPOAa B BO3/1yXe
[Tonydyenue, cobnpanue, pacrio3HaBaHUeE
Y U3Y4YEHHE CBOWCTB KMCIIOPO/A.
HaOntonenue B3auMoieicTBUsI BEIIECTB
C KMCJIOPOJOM U YCIOBHUS

Hcnonp30BaTh XUMUYECKYIO CUMBOIUKY
JUTSL COCTaBJICHUS] (POPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
PEAKLHM C yYaCTUEM KHUCIOPOAA.
Xapaktepu3oBaTh (OIUCHIBaTh) COCTAB
BO3/yXa, (PU3NUYECKUE U XUMUYECKUE
CBOICTBa KUCIOPO/Ia, CIOCOOBI €ro
ITOJIyYEHUsI, IPUMEHEHNE U 3HAYCHUE B
MIPUPOJIE U KU3HU desioBeka. CpaBHUBATH
pEeaKuuy rOPEHNs U MEJIEHHOTO
OKHCIICHHS.

OOBACHATH CYUTHOCTh 3KOJIOTUYECKHUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO31lyXa.

CrnenoBarb mpaBuiamM 06€30mMacHON paboThI
B J1a0OpaTOpUM MPHU KUCIIOIH30BAHUHU
XUMHUYECKOU MOCyAbl U 000pyI0BaHus, a
TaKKe MpaBuiiaM oOpalieHus C TOPIOYUMU
BelecrBaMu. [Inanuposars u
OCYILIECTBIATh HA MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, POBOJUTH HAOIIOACHMUS,
JIeJIaTh BBIBOJBI IO pe3yIbTaTaM
AKCIEPUMEHTA IPU NPOBEACHUN
71a00pPaTOPHBIX OIBITOB M MPAKTUYECKON
paboTHI.
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BO3HUKHOBEHUS U MPEKPAILICHUS
ropeHus (moxapa).

JlabopamopHuiii onvim:

O3HakomIIeHHE ¢ 00pa3llaMu OKCHIOB

Y ONIMCAHUE UX CBOMCTB.

Ilpakmuueckas paboma: Ne 3.
[Tonydyenue u cobupanue Kuciaoposa,
M3y4YEHHUE €r0 CBOMCTB.

Bviuucnenus: MOJIEKYIIPHOU MacChl
KHCJIOPO/Ia U 030HA HA OCHOBAHUHU
aTOMHOW MacChl XUMHUYECKOTO 3JIEMEHTA;
KOJINYECTBA, MACChI BEIIECTBA T10
YPaBHEHUSM XUMUUYECKUX PEaKIUi

BbIYuCISATh KOIMYECTBO BEIIECTBA, 00BEM
raza no gopmysam.

VYyacTBOBaTh B COBMECTHOU paboTe B
rpymre.

BricTpanBaTh pa3BEpHYTHIE TUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM HA
MH(}OpMAIIHIO U3 YUeOHHKA U CIIPABOYHBIX
MaTepuasoB, TPaMOTHO UCIIOIb30BaTh
W3YUYCHHBIN MTOHATUMHBINA anmnapar Kypca
XUMUHU
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2.2

Bonopon. Ilonsarue
0 KHCJIOTaX U COJIAX

Bonopoa — anemeHT u mpocToe
BelecTBo. Haxoxknenue Bonopoaa B
npupoje, PU3nUIecKue 1 XUMHUIECKHUE
CBOIICTBa, MPUMEHEHHE, CIIOCOObI
nosyyeHus. Kucnorsl u conu.
MosnspHblii 00bE€M ra3oB. PacyéTsl
10 XMMUYECKUM YPABHECHUSM.
Xumuueckuit IKCnepumenm:

Jlemoncmpayuu.

[Tonyuenue, coOupanue u
pacno3HaBaHKUE BOJAOPO/A.
B3aumopelictBue BOIOpoga € OKCHUIOM

meau (II).

JlabopamopHuiii onvim:
BzanMonencTBrue KHCIOT ¢ METalJIaMU.
Ilpaxmuueckasn paboma:

Ne 4. Tlonyuyenue u cobupanue
BOJIOPO/Ia, U3YUYEHHE €T0 CBOMCTB.
Buiuucnenus:

00béMa, KOJIMYECTBA BEIISCTBA

raza 0 €ro HW3BECTHOMY
KOJMYECTBy  BEIIECTBA  HJIU
00BEMY;

00BEMOB T'a30B M0 YPABHEHUIO PEAKIIMU

PackpbIBaTh CMBICT H3y9aeMbIX MMOHSATHI U
MPUMEHSTH ATH MIOHATHSI IPY OTIMICAaHUHU
CBOWMCTB BEIIIECTB U MX MPEBPAICHHIA.
XapaxkTepu3oBaTh (OMUCHIBATH)
bU3MYeCcKre U XUMHYECKHE CBOMCTBA
BOJIOPO/1a, CIIOCOOBI €T0 MOJTyYEHUs,
MIpUMEHEHUE.

CoOupats pudOp Il HOTyYCHUS
BOJIOpO/IA.

Hcnonb3oBaTh XMMHUYECKYI0 CHMBOJIUKY
JUISL  coCTaBiieHHs] (QOpMyd BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XHUMHYECKUX
peakiuii ¢ y4aCTMEM  BOAOPOJA.
BbIYuCIsITh MOJSPHYIO MaccCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, OOBEM rasa,
MaccCy BEIIEeCTBa;

[TpoBOaUTE pacyEThI 1O YPaBHCHUSIM
XUMHUYECKUX PEaKIIUN: KOJIUIECTBa,
00BEMa, MacChl BEIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB WU
MPOJYKTOB PEAKITHH.

CrnenoBars mpaBuiIam 06e30mMacHON

paboThI B TaOOpaTOpUu IIpH
WCITOJIb30BAHUM XUMHUYECKOH TIOCY/IBI U

000pyI0BaHUs, a TAKKE MPABUIIAM
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Ha OCHOBE 3aKOHa 00BEMHBIX
OTHOILICHUI Ta30B

oOpareHus ¢ TOpIOYMMU BEIIECTBAMH B
OBITY.

[TraHupoBaTh U OCYIIECTBISATE HA
NPAKTUKE XUMHUYECKHUE IKCTICPUMECHTHI,
NIPOBOMTH HAOIOJCHUS, 1€J1aTh BBIBOJIBI
0 pe3yJbTaTaM dKCIEPUMEHTA.
VY4acTBOBaTh B COBMECTHOM paboTe B
rpyIIe

2.3

Bona.
PactBOpHI.
ITonstue 06
OCHOBaHMX

dusnyeckue cBoiicTBa BoAbl. Boga
KaK  PacTBOPUTENb. XHWMHUYECKHE
CBOMCTBA BOJIBI.

OcHoBanus. PactBopsl. Poib
PacTBOPOB B MPUPOJE U B JKU3HU
yenoBeka. KpyroBopor Bozibl B
MIpUpOjIC. 3arps3HeHUE MPUPOAHBIX
BoA. OXpaHa U OYMCTKA MTPUPOTHBIX
BoJI. HachlllieHHbIE M HEHACHIIIICHHBIC
pacTBOpbl. PacTBOPUMOCTH BEMIECTB B
Bojie. MaccoBas q0J1s BelllecTBa B
pacTBope.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.
PacTBopeHue BElIECTB C pa3IndHON

PacTBOPUMOCTBHIO.

PackpbIBaTh CMBICIT H3y4aeMBbIX MMOHITUA U
MPUMEHATH 3TU TOHATHS MPU ONUCAHUU
CBOVICTB BELIECTB U UX IPEBPALICHUM.
XapaktepusoBaTh (U3HUUYECKUE U
XUMHYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTENSL B IPUPOIHBIX MPOLIECCAX.
CocTaBisiTh ypaBHEHUS! XUMUUYECKUX
pEeaKuui ¢ y4aCTUEM BOJBI.

OOBIICHATH CYITHOCTb SKOJIOTUYECKUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOIHBIX BOJ, CIIOCOOBI OYUCTKH BOJIBI
OT IPUMECEN, MEPBI 110 OXPAHE BOJ OT
3arpsi3HEHUS.

[InanupoBaTh U OCYILIECTBIATh Ha
MIPAKTUKE XUMUAYECKUE IKCIIEPUMEHTHI,
MIPOBOANTH HAOTIONEHUSI, IETaTh BHIBOIBI
10 pe3yabpTaraM SKCIIEPUMEHTA ITPU
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BzaumoneiictBue BOABI C MeTaIaMHU
(HaTpHEeM U KaJIbIIUEM ).

HccnenoBanne pacTBOPOB KUCIOT U
HIETIOYEH C TOMONIBIO UHIMKATOPOB.
JlabopamopHvie onvimwl

HccnenoBanue ocobeHHOCTEN
pPacTBOPEHUSI BEUIECTB C Pa3IMYHOU
PacTBOPUMOCTBHIO.

[IpuroroBieHue pacTBOpPOB €
OIPEICIIEHHON MacCOBOM JOJIEH
PacCTBOPEHHOIO BEILIECTBA.
lIpaxmuyeckas paboma

Ne 5. ITpurotoBneHue pacTBOPOB C
ONpENENIEHHON MaCCOBOM J10J1€M
PacTBOPEHHOTO BEIIECTBA. Buiyucienus:

C UCIOJIb30BAHUEM TOHATHUS «MacCOBast
JI0JIs1 BEILIECTBA B paCTBOPE»

MPOBEJICHUU JJAOOPATOPHBIX OIBITOB U
MPaKTUYECKON pabOTHI.

CrnenoBarb mpaBuiaM 0€30MacHON paboThI
B J1a0OpaTopuM NpHU KUCIIOIb30BAHUHU
XUMHUYECKOU MOCYyAbl U 000PYI0BaHUS.
[IpoBOINUTH BBIYMCIEHUS C NPUMEHEHUEM
IIOHATHSL «MaccoBas [IOJIs BEIEeCTBA B
pacTBope».

BelcTpauBaTh pa3BEpHYTHIE TUCBMEHHBIE U
YCTHBIE OTBETHI C OIIOPOM HA
MH(GOPMAIUIO U3 YUEOHUKA U CIIPABOYHBIX
MaTEpHUAJIOB, TPAMOTHO UCITIOJIb30BAThH
W3YUYCHHBIN MMOHATUMHBINA anmnapar Kypca
XUMUU

24

OCHOBHBIE KJIaCCHhI
HEOPTaHUYECKUX

COeIMHEHUN

11

Kinaccuduxanus HeopraHudeckux
coequaenuid. Oxcuapl. Kimaccudukanus
OKCHJIOB: cojieo0pa3yroIiue (OCHOBHEIE,
KHUCIJIOTHBIE, aM(OTEPHBIE) U
HeconeoOpazyromume. Homenknarypa
okcuaoB. Duznueckue U XUMHUIECKHE
CBOMCTBA OKCUIOB. [lonyueHune okcuaos.
OcnoBanus. Knaccuduxars

Knaccudunmposats nzyuaemblie
BEILIECTBA 10 COCTaBY U CBOMCTBAM.
CocTaBisaTh (POpPMYIBI OKCUAOB, KUCIIOT,
OCHOBAHUM, COJIeH U HA3bIBATh UX IO
MEXKIYHApOIHOW HOMEHKIIAType.
IIporuo3upoBars CBOMCTBA BELIECTB HA

OCHOBC O6IHI/IX XUMHYECKUX CBOMCTB
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OCHOBAHHUM: IIEIOYH U HEPACTBOPHUMBIE
ocHoBaHus. HomeHknarypa ocCHOBaHMI.
PU3NYECKUE U XUMHYECKUE CBOMCTBA
OCHOBAaHUMU.

[TonydyeHnrne oCHOBaHUM.

Kucnorsl. Knaccuduxarus Kucior.
Homenxkiarypa kucnor. duzndeckue

Y XMMHUYECKHE CBOMCTBA KUCIOT. Psin
akTuBHOCTH MeTaiioB H.H.

bekerona.

ITonydyeHue KUcIoT.

COJIEN.

Comu. Homenknarypa

duznueckue u XUMUYECKUE
cBoicTBa cojei. [lonydenue conen.
['eneTueckass CBS3b MEXIY KiacCaMu
HEOPTaHUYECKUX COCTUHECHUI.
Xumuueckuii Ikcnepumenm

Llemoncmpayuu: O6pa3ibl

HCOPraHNM4YCCKUX BCIICCTB PpPa3JIMYHBIX

KJIACCOB.
OMBITHL, WJUTIOCTPUPYIOLLIHE
XUMHUYECKUE CBOWCTBA KJIACCOB

HCOPraHN4YCCKUX BCIIICCTB.

JlabopamopHvie onvimoi

HN3y4YCHHbIX KJIacCOB/ I'pYIIIl BCIICCTB, K
KOTOPBIM OHH OTHOCATCA.

CocTaBisATh MOJNEKYISIPHBIE YPABHEHUS
pEeaKLMii, WIUTFOCTPUPYIOIIUX XUMHYECKUE
CBOMCTBA M CLIOCOOBI TTOJTYYEHUSI BEIIECTB
M3YUYEHHBIX KJIACCOB/TPYII, a TAaKKe
MOJITBEPKAAIOIINX TEHETUYECKYIO
B3aUMOCBSA3b MeX Ay HUMU. [TponsBoauth
BBIYHMCIICHHS 110 YPABHEHUSM XUMHUYECKUX
peakuumii. [ImanupoBare U OCyIIECTBIATH
Ha IIPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOAUTH HAOIIOIEHHUSI, ENAaTh BHIBOIBI
IO pe3yJibTaTaM 3KCIEPUMEHTA MPH
NPOBEACHUU Ja00OPaTOPHBIX OMBITOB U
MPaKTUYECKUX PaboT.

CnenoBarb mpaBuiam 06e30MacHON
paboThI B J1abopaTtopuu IpH
WCITOJIb30BAHUM XUMHYECKON

MOCY/bI U1 000PYIOBAHMUS.

BricTpauBars pa3BEpHYThIC IMCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
uH(pOpMAIIIIO U3 Y4eOHHMKA U CIIPABOYHBIX
MaTepHUAJIOB, TPAMOTHO MCITIOJIb30BATh
W3Y4YEHHBIN NTOHATUMHBIN anmnapar Kypca
XUMUU
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Omnpeznenenue pacTBOPOB KUCIIOT U
HIETI0YEH C TOMONIBIO UHIMKATOPOB.
N3yueHne B3aMMOJAEHCTBUS KUCIOT C
MeTaslaMU, peaKIui HeUTpaau3alyu.
B3anmopericTBue pacTBopa CEpHOU
KUCJIOTHI ¢ okcuaom meau (11).
[TonydyeHre HEpaCTBOPUMBIX OCHOBAHMIA.
BriTecHeHne ogHOTO MeTasia Apyrum
13 pacTBOpa COJIH.

Ilpaxmuueckasn paboma

No 6. PelieHue sKkCiepuMEHTAIbHBIX
3a7a4 no TeMe «BakHeuIme Kiacchl
HEOPTAaHUYECKUX COCTUHECHUINY.

Bviuucnenus:

110 YPaBHCHUSM XUMHYECKOH peaKIInu:
KOJIMYECTBA BEIICCTBA, 00bEMA, MaCCHI
10 U3BECTHOMY KOJIMYCCTBY BEIIICCTRA,
00BEMY, Macce peareHToOB WK
IPOAYKTOB PEaKIIMU

Hroro no pazneny:

30

Paznen 3. Ilepuoguueckuii 3akon u Ilepuoguveckas cucrema xumnieckux iemMenToB JI. U. MenpgeseeBa. Ctpoenne

aToMoOB. XMMHYecKas CBf3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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3.1

[Tepuognueckui
3aKOH B
ITepuognueckas
cHCTEMa
XHUMHUYECKUX

anemenToB /l. M.

Menpeneena.
Crpoenue aroma

[lepBbIie mOMBITKH KITaccuPUKAITAN
XUMHYECKUX AIeMEHTOB. [loHsTHE ©
IpyIIax CXOAHBIX AIEMEHTOB
(111eJIOYHBIC U IIEJIOYHO3EMETBHBIE
MeETaJulbl, TaJIOT€HbI, HHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aM(oTepHbIE OKCUBI U TUIPOKCUIBI.
IIeproanueckuil 3aK0H.

[leproanueckasi cUCTEMa XUMHYECKUX
AIIEMEHTOB

H.N. MenneneeBa. KoporkoneproaHas u
JUTMHHOTIEpUOIHAs (POPMBI
[Teproanueckoil CUCTEMBI XUMUYECKUX
anemeHnToB .. Menneneesa. [lepuonst
Y rpynibl. PU3HYECKUI CMBICI
MOPSIKOBOTO HOMEPA, HOMEPOB IEPHUOIa
Y TPYIIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX
anep. N30tomBL. DNEKTPOHBI.
CrpoeHue IJIEKTPOHHBIX  000J0UYEK
aTOMOB IEPBBIX

20 XMMHAYECKHUX 3JIEMEHTOB
ITepnoanueckor CUCTEMBI

AWM. MenneneeBa. XapaKkTepUCTHUKA
XUMHYECKOTO AIIEMEHTA

1o €ro mnoyiokeHuro B llepumoamueckon

PackpbIBaTh CMBICH IEPUOANYECKOTO
3aKOHA.

OnuceIBaTh CTPOCHUE TAOTHUIIBI
«Ilepnoanueckast cucreMa XUMUYECKUX
anemenToB .. Menneneeay.
MonenupoBaTs CTpOEHHE aTOMA,
HSHEPreTUYECKUX YPOBHEN U MOAYPOBHEM
MIPU TTOMOIIHA PUCYHKOB, JJIEKTPOHHBIX
KOH(pUTYpauui U 3J€KTPOHHO-
rpaduueckux popmys. [loscHATH
(bU3UYECKUNA CMBICI MOPSAKOBOTO

HOMEpa, HOMEPOB MEPUOAA U TPYMIIBI
AIIEMEHTA.

XapakTepu30BaTh XUMUYECKUE FIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAJIMW, KaJIbLIUN U
WX COCIMHEHUS T10 TOJIOKEHUIO B
Ilepnonnueckoit cucreme [I.M.
Meneneesa.

OOBACHATH 001IIE 3aKOHOMEPHOCTH B
CBONCTB

NU3MCHCHHNHU XUMHUYCCKHUX

DJIEMEHTOB  (M3MEHEHUE  paJNyCOB

aTOMOB, ANEKTPOOTPULIATEIILHOCTH,
BAJICHTHOCTH) M MX COCIMHEHUH B
Ipeaeaax MajablX IEPUOAOB U ITIaBHBIX

NOJArpynn ¢ Y4ETOM CTPOEHUS UX
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cucteme .. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS paguyca
aTOMOB XMMHYECKHX 3JIEMEHTOB,
METAUTMYECKUX U HEMETAITNYECKUX
CBOMCTB MO IpyIIaM U IEPUOJIaM.
3nauenue [lepuoauueckoro 3akoHa u
[Tepuoandeckoi CUCTEMBI XUMUYECKUX
AJIIEMEHTOB JJIsl pa3BUTHS HAYKU U
npaktuku. .M. Mennenees — yuéHbiii u
IpaKIaHUH.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

B3auMonencTBue ruIpoOKCHIa [IUHKA

C pacTBOpaMu KHCIIOT U IIEJIOYEH.
MonenvpoBaHu€ CTPOCHUSI MOJICKYIT
MIPU TIOMOIIA PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX

dbopmyn. Tabnumna «Ilepuoguyeckas
CHUCTEeMa XUMHYECKHUX JIEMEHTOB

J.1. MenaeneeBay.

JlabopamopHvie onvimoi
O3HakomIIeHHE C 0Opa3liaMyu METAJJIOB U
HEMETAJJIOB

aToOMOB; Y4YacTBOBaTb B COBMECTHOM
paboTe B mape Wid rpylie.
BricTpauBaTh pa3BépHYyThIE TUCEMECHHBIE
Y YCTHBIE OTBETHI C ONIOPON Ha
uHbOpMaIHIO U3 yIeOHUKA U IPYTUX
HMCTOYHHMKOB, B TOM unciie IHTepHeTa
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3.2

XUMHUYECKASA CBA3b.
OKHUCIIATELHO-
BOCCTaHOBUTEJIbHbBIC PEAKIIUU

Xumunueckas cBs3b. KoBaneHTHas
(moJsipHast U HETOJISIpHAs ) CBS3b.
DNEeKTPOOTPUIIATENBHOCTD
XUMHYECKHUX AIIEMEHTOB. MoHHas
cBA3b. CTeNEHb OKUCIICHHUS.
OkucauTensHo-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU.
[Iporuieccel okucieHus u
BOCCTaHOBJICHUA. OKUCIUTENU U
BOCCTAHOBUTEIN. XUMUYECKUU
AKCIIEPUMEHT: U3yUYECHHE 00pa3I0oB
BEILECTB METAJJIOB K HEMETAJIOB,
B3aMMOJICIICTBHE TUIPOKCH/IA IIUHKA
C pacTBOpamu KHCJIOT U IIEJI0YEH,
MPOBEICHUE OTBITOB,
WJUTFOCTPUPYIOUIUX TPUMEPBI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu
Pa3IOKEHUS, COCTUHEHHUS).
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, WUTFOCTPUPYIOLIUE IPUMEPDI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peaxkuui (ropenue, peaxkuumn
Pa3NOKEHUS, COSTUHEHHUS)

PaCKpLIBaTB CMBIC]T H3YyYaCMBbIX

TTOHSATHUH. Onpenensith BU]I
XUMHYECKOU CBSI3U B
COCIUHCHUMU.

MonenupoBaTh CTPOCHHUE MOJIEKYI
IIPU TTOMOILIA PUCYHKOB, MOJIEIIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX
dbopmyn. Mcnonb3oBaTh
XUMHUYECKYIO CHMBOJIMKY JIJIS
cocTaBjeHus (POpPMYII BELIECTB,
ANIEKTPOHHOTO OaslaHca peaKIuii.
OnpenensaTe CTENeHb OKUCICHUS
aTOMOB XMMHYECKHX 3JIEMEHTOR TIO
dbopMynaM U COCTaBIATh HOPMYIIbI
OMHAPHBIX COCTUHEHUH TI0 CTCTICHH
OKHCJICHUSI aTOMOB XUMHYECKUX
arieMeHTOB. OnpeaensaTh
OKHUCJIUTEh U BOCCTAHOBHUTEIT.
PaccraBnars koadpuirieHTs B
CXEMax MPOCTHIX OKUCIUTEITHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN
METOJIOM JIEKTPOHHOTO OasiaHca.
HaOimronate XuMu4eckue

OTIBITHI TIO TUTAHY,

aHAJM3UPOBATh U JIENaTh

BBIBO/bI.
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Ucnonw3oBate UKT  mina
CO37aHUs MOJICJIEH,
MOATOTOBKHU MpEe3CHTALUN,
TOKJIAJIOB TIO TEME.

BricTpanBath pa3BEPHYTHIE
MICbMEHHBIE

U YCTHBIE OTBETHI C ONOPOM Ha
uHbopMalMIO U3 ydyeOHUKA W
JIPYTrUX HUCTOYHHUKOB, B TOM
yucie Matepuera

Hroro no pazneny 15
PesepBHOE Bpemst 3
OBHIEE YMCJIO YACOB 68
1O ITPOI'PAMME
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9 KJIACC
HaumenoBaunue
No KomuuecTBo OCHOBHBIE BUIBI JIEATEILHOCTHA
pa3ieioB U TEM Conepxanue o0ydeHuUs
/11 YacoB 00y4Jaronuxcs

y4eOHOro npeMeTa

Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIIUU

1.1

IloBTOpEeHune 51
yriiyOneHue 3HaHun
OCHOBHBIX

paszznenoB Kypca 8
KJIacca

5

[lepnoguueckuii 3akoH. [leprnonnueckas
CHUCTEMa XUMHUYECKUX dneMeHToB JI. M.
MenaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
XMMHUYECKUX 3JIEMEHTOB MIEPBBIX TPEX
IIEPUOJIOB, KaJIUs, KAJIbIIUS U UX
COE€IUMHEHHUU B COOTBETCTBUH C
MOJIOKEHHEM DJIEMEHTOB

B [lepuonnyeckor cucremMe U CTpOCHUEM
UX aTOMOB.

Crpoenue BenecTBa: BUIbl XUMHUYECKOM
CBsI3U. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHMMOCTb CBOMCTB BEILIECTBA OT TUIIA
KPUCTAJJINYECKON PEIIETKU U BUAA
XuMH4YecKkon cBsa3u. Knaccudukanms u
HOMEHKJIaTypa HEOPTaHUYECKHUX
BelllecTB. XMMHYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIUXCA K Pa3JTAYHBIM
KJIacCaM HEOPTaHUYECKUX COEAUHEHUM,
TEHETUYECKAs CBSI3b HEOPTraHUYECKUX
BEIIECTB. XuUMUUECKUI IKCHEPUMEHM:

XapakTepu30BaTb XUMAYECKHUE DIIEMEHTBI
MIEPBBIX TPEX MEPUOAOB, KaIUs U KAJIbLIUS
10 UX NOJ0keHuIo B [leprnoanueckon
cucteme /1. . Menpeneena.
KnaccuduumpoaTs 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA U3YUYCHHBIX
KJIACCOB.

OnuceiBaTh oOmue XUMHUYECKHUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPKJIAaTh CBOWCTBA MpPUMEpPaMU
MOJIEKYJISIPHBIX YPABHEHUN XUMHUUYECKUX
pEeaKLnil.

OnpenensaTs BUJ XUMUYECKOU CBA3U U
THUI KPUCTAJUTMYECKOU PEIIETKH
BEILIECTBA.

[Iporno3npoBaTh CBOKMCTBA BEIIECTB B
3aBUCUMOCTH OT UX CTPOEHHUSI.
BricTpanBaTh pa3BEpHYThIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU Ha
nHpopMaluio U3 yueOHUKa U
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Jlemoncmpayuu: 03HAKOMIIEHUE C
MOJIETISIMU KPUCTAJUTMYECKUX PELIETOK
HEOPTaHMYECKHX BEIIECTB — METAILJIOB
U HeMeTayuioB (rpaduTa U aiMasa),
CJIOKHBIX BEHIECTB (XJIOpHJIa HATPHSI)

CIIPABOYHBIX MATEPUAIOB, TPAMOTHO
HCIIOJIb30BaTh U3YUYECHHBIN TOHATUWHBIN
amnrapar Kypca XuMuu

1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX
peakuuii

Krnaccugukanus XuMHYECKUX PEaKIUil
10 Pa3JIMYHBIM NpHU3HAKaM (10 YUCITY U
COCTaBY YYacTBYIOIIUX B pPeaKuu
BELIECTB, MO TEMIOBOMY 3 (DeKTy, no
U3MEHEHMIO CTENIEHEN OKUCIICHUS
XUMHUYECKHX AJIEMEHTOB, IO
00paTUMOCTH, 110 YYaCTHUIO
KaTajau3aropa). JK30- U
SHAOTEPMHUYECKHUE PEAKIIHH,
TepMOXUMUYeCKre ypaBHeHus. [lonsaTue
0 CKOPOCTHA XMMHUYECKOU PEAKLIUH.
[Tonsitue 06 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX PEAKIIHSIX.
[ToHsITHE O TOMOTEHHBIX U TETEPOTEHHBIX
peakuusx. [lonstue o karanuse.
[ToHsATHE O XUMHUYECKOM PaBHOBECHH.
@DaKTOpBHI, BIUAIOIIUE HA CKOPOCTh
XUMHUYECKOM peaklnu U MOJI0KEHHE
XUMHUYECKOTO PABHOBECHSI.

OKXMCIINTEILHO-BOCCTAHOBUTEIIBHEIC

PackpbIBaTh CMBICIT U3y4aeMbIX OHATHI
Y TIPUMEHSIThH 3TU MOHATUS MPU ONUCAHUU
CBOMCTB BEIIECTB U UX MPEBPAILICHUI.
KnaccudunmpoBaTs XuMHueCKue
PEeaKIUu M0 Pa3TuYHBIM IPU3HAKAM.
YcranaBnuBaTh 3aBUCUMOCTh CKOPOCTH
XUMUYECKOU PEaKIUU OT Pa3IMIHBIX
(hakTopoB.

[Iporno3upoBaTh BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX

MPEBPAILECHUN B pa3JIMYHBIX YCIOBUSX.
OrnpenensiTe OKUCIUTEND U
BocctaHoButelb B OBP.

CocTaBnATh PIEKTPOHHBIN OalaHC
peaKkIuu.

[Tpon3BOAUTH BHIYKUCIEHUS T10
XUMHUYECKUM YPaBHCHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe

B [1ape WUJIK TPYIIIE.

BricTpanBaTh pa3BEpHYThIE THCHbMEHHBIE
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peaxIu, SIEKTPOHHBIN OanaHc
OKHCJIUTETHHO-BOCCTAHOBUTEIHHON
peakuuu. CocTaBieHUE YpaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii C KCTIONIb30BAaHUEM METOAA
ANEKTPOHHOTO OasiaHca.
Xumuueckuii IKCnepumMenm:

Jlemoncmpayuu:
Uccnenopanue 3aBUCUMOCTHU
CKOPOCTH XHWMHYECKOH peakIuu OT
BO3/ICHCTBHUS Pa3TUIHBIX (PaKTOPOB.
OMNBITHL, WILTIOCTPUPYIOIINE PUMEPHI
OKHCJITUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3IOKEHUS, COCTUHEHHUS).
Buviuucnenus: xonuuecTna BellIECTBa,
00BEMa 1 MacChl pEareHTOB WM
POAYKTOB IO YPaBHCHHUSIM XUMHUYECKUX
peakuui

Y YCTHBIE OTBETHI C ONIOPOU Ha
nHpopMaIuio U3 yueOHUKa U
CIPABOYHBIX MaTEpUaIOB, TPAMOTHO
WCIIOJIb30BATh U3yYECHHBIW MIOHATUNHBIN
anrmapar Kypca XuMHUH
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1.3

DNEeKTpOoIuTHYECKas
JUCCOLINAITHS.
XUMHYECKHUE
peaknuu B
pacTBopax

Teopus 3IEKTPOIUTHYECKON
TUCCOLAALINH. DIEKTPOJIUTHI U
HEXJICKTPOJINThI. KaTHOHBI, aHHOHBI.
MexaHu3M IHCCOLMALINY BEMIECTB C
Pa3IMYHBIMHA BUJAMUA XUMHYECKOM

cBs3u. CTerneHn AuCCconuanmnm. CurnpHeble

U CJ1a0bIe DJIEKTPOIIUTHI.

Peaxuuu nonHoro ooMeHa. YciaoBus
IPOTEKAaHUsI PEaKIil HOHHOTO OOMEHa,
MOJIHBIE U COKPAILIEHHBIE HOHHBIE
ypaBHeHUs peakiuid. CBOWCTBA KUCIIOT,
OCHOBAHUI U COJIEN B CBETE
peICTaBIeHU 00 ANMEKTPOITUTHYECKON
nucconuanv. KauecTBeHHbIE peakuu
Ha WOHBI. [IoHsATHE O THIPOIU3E COTEN.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 31eKTpONPOBOIHOCTH
pacTBOPOB BEILIECTB, ITpoliecca
JUCCOLMALINY KUCIIOT, IIEeJIoue U
coJiei (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHUATIOB).

OnbIThI, WILTIOCTPUPYIOIINE TPU3HAKU
MPOTEKAHUS PEAKIIUA HOHHOTO

oOMeHa(00pa3oBaHME 0CaJIKa, BBIJICICHHE

PaCKpLIBaTL CMBICJI U3Yy4aCMBbIX HOHfITI/If/'I,

a TaK)Ke CMBICIT TEOpUU
AIIEKTPOIIUTHUECKON AUCCOLUALIIH.
OOBACHATH TPUUUHBI

QJIICKTPOIIPOBOAHOCTH BOAHBIX PACTBOPOB

BEIIECTB, pPa3inyarh cJa0dble U CUIIbHBIC
AIEKTPOIIUTHL.

CocTaBnsiTh ypaBHEHUS AUCCOIMALUA
KHCJIOT, IICJI0YeH U COJIeH, IOJIHBIE U
COKpAIIEHHBICE  WOHHBIE  ypaBHEHUSA
XUMUYECKUX peaKIuii HOHHOTO OOMEHa,
KpPaTKh€ WOHHBIE YPABHEHHUS MPOCTHIX
peaKLUMI TUAPOJIA3A COJEH.
XapaxkTepu3oBarh 00IINE XUMUYECKUE
CBOICTBA BEUIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH JIEKTPOJIUTUYECKOU
JIACCOIMALINY; TIOATBEPKIaTh CBOMCTBA
MIPUMEPaMH MOJIEKYIISIPHBIX U MOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUAM.
Pewrars s3xcriepuMeHTanbHbIC 330a4U 110

TEMC.

ILmanupoBare u

OCYILIECTBISATh  Ha
MPAKTUKE XUMHUYECKHUE HKCIEPUMEHTBHI,
MPOBOANTH HAOTIONECHMUSI, /IETaTh BHIBOIBI
Mo pe3yiabraraM JKCIIEPUMEHTa Mpu
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rasza, 0Opa3oBaHHE BOJIbI).
Pacno3HaBanue HeOpraHM4eCcKux
BEIIECTB C MOMOIIBIO KAY€CTBEHHBIX
pEaKi HAa HOHBI.

JlabopamopHuwiti onvim:

N3ydyenune npu3HakoB NPOTEKAHUS
peakI HOHHOTO OOMEHa B pacTBOpAx
AIIEKTPOJIUTOB (C 00pa3oBaHUEM OCAJIKa,
BBIJICJICHUEM ra3a, 00pa30BaHUEM BOJIbI).
lIpakmuueckas paboma: Ne 1. Pemienue
AKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME.

Buviyucnenus: no ypaBHeHUSIM
XAMUYECKUX PEAKIINN

IPOBEJACHUM JIaDOPATOPHBIX OIBITOB U
IPAKTUYECKHUX PadoT.

CrnenoBarb IpaBuiIaM 0€30MaCHOM pabOThI
B J1a00paTOpPUH MPHU UCTIOIb30BAHUN
XUMHUYECKOM MOCY/bl U 000PY10BaHMS.
[IpoBOAUTE BBIYHUCIECHUS 10 XUMHYECKUM
YPaBHEHUSAM. ¥Y4acTBOBATH B COBMECTHOM
paboTe B mape Uiy rpyImie.

BrlcTpauBaTh pa3BEpHYTHIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
uH(pOpMaIHIO U3 yueOHHUKA U IPYTUX
MCTOYHUKOB MH(POpMAIIUU, B TOM YUCIIE

Nutepuera

Uroro no pazneny

17

Pasznen 2. HemeTa/iibl 1 X COeIMHEHUSA

2.1 | O6masa 4
XapaKTepPUCTHKA
XAMHAYECKUX
DJIEMEHTOB

VIIA-rpynmsr.
I"asiorensr

OO6mas xapaKTepuCcTHKa TaJIOTCHOB.
Oc00EeHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHBIC CTCTICHN OKUCIICHHS.
CrpoeHue u pU3NIECKHUE CBONCTBA
IIPOCTHIX BEIIECTB — raJOTCHOB.
XUMHUYECKUE CBOMCTBA HA TPUMEPE
xJopa (B3auMOJICHCTBHE C METaJNIaMH,
HEMETaJlJIaMH, I11eJI0YaMHu ).
Xnoposomopon. CossiHast KHCIIOTA,

OOBACHATH O0ITHE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB HEMETAJJIOB U UX
COCIMHECHUH B IIpEJIeSIaX MaJIbIX
MEPUO/IOB U INIABHBIX MOATPYMI
[Teproanyeckoil CUCTEMBI XUMUYECKUX
AJIIEMEHTOB C YYETOM CTPOEHHUS UX
aToOMOB.

XapaxkTepu3oBarh (puznuecKue u
XUMUYECKHE CBOMCTBA MTPOCTHIX
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XMMHUYECKHE CBOMCTBA, MOJIyYEHHE,
IpUMEHeHue. JlelicTBue XJopa u
XJIOPOBOZIOPO/Ia HA OPTAHU3M YEJIOBEKA.
Baxueimme x10puabl 1 UX HAX0XKACHUE
B IIPUPOJIE.

Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:

OmnbIThl, OTpaxaroue Gu3nIecKue u
XUMUYECKHE CBOMCTBA TAJIOTCHOB U UX
COCTMHEHUM (BO3MOKHO MCIIOJIb30BAaHUE
BUJIEOMATEPHUATIOB).

O3HakoMJIeHHE C 00pa3aMu XJIOPHUIOB

(raJloreHu0B).

JlabopamopHuiii onvim:

N3ydenune CBONCTB CONISTHOM

KUCIOTHI. [IpoBeneHne KaueCcTBEHHBIX
peaKuui Ha XJIOPUA-UOHBI.
Ilpaxmuueckas paboma

No  2: TlomyuyeHuwe COJISTHOM KHUCIIOTHI,
V3yUYCHHUE €€ CBOMCTB.

Buviuucnenus: no ypaBHeHUSIM
XUMUYECKUX PEaKINi, €CIIU OJIUH U3
peareHTOB JaH B U30BITKE

BEILIECTB raJOreHoB (Ha MPUMEPE XJI0pa)
U CJIO’KHBIX BEUIECTB (XJIOPOBOAOPO/A,
XJIOpUJa HATPHsl), CIOCOOBI UX
MOJIy4YEHHUsI, IPUMEHEHUE U 3HAYCHUE B
MPUPOJIE U KU3HU YEIOBEKa.
Omnpenenars XJI0pUA-UOHBI B PACTBOpE.
[InanupoBaTh ¥ OCYHIIECTBISATH  Ha
MPAKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,
OPOBOJIUTh  HAOIIONEHUS, Jienarb
BBIBOJIBI TIO pE3yJbTaTaM dKCIIEpUMEHTA
Opu  TPOBENCHWH  J1a0OpaTOPHBIX
OTIBITOB U MPAKTUYECKUX PabOT.
CrnenoBath mpaBUiiaMm

Oe3omacHoi pabOTHI B

naboparopuul Mpu

UCTIOJIb30BaHUHM XUMHUYECKON

MOCYIbI U 000PY/I0BAHMUS.

BricTpauBaTh pa3BEpHYThIE MTUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU Ha
uH(pOpMaIHio U3 yaeOHUKA U
CTHPaBOYHBIX MaTepHAIOB, TPAMOTHO
HCIIOJIb30BAaTh U3YYEHHBIW MIOHATUIHBIN
anmapar Kypca XuMuu
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2.2

OO6mas
XapaKTEepUCTUKA
XAMHAYECKUX
areMeHTOB VIA-
rpynnsl. Cepa u eé
COEIUHECHUSA

OO6mrast xapakTepucTHKa 3J1eMeHTOB VIA-
rpymnmnbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEPHBIE CTEIIEHU OKUCIIEHUSI.
Crpoenue u pu3nyecKue CBOMCTBa
IIPOCTBIX BEUIECTB — KUCIOPOAA U CEPBL.
AJIOTpOIIHBIE MOTU(DUKAIIUU KACTIOPO/Ia
1 cepbl. XUMHYECKHE CBOVICTBA CEPHI.
CepoBonopos, cTpoeHue, PU3ndecKue u
XMMHUYECKHE CBOMCTRBA.

Okcuapl  ceppl  KAaK  NIPENCTaBUTEIN
KHCJIOTHBIX OKCHUJIOB.

CepHas kucnora, Gpu3ndecKue u
XUMUYECKHE CBOWCTBA (00II1e Kak
IpECTaBUTENS KIIacca KUCIOT U
cnenupuueckue). XuUMUIECKUe
peaxiuu, Jiexalirue B OCHOBE
MPOMBIIIEHHOTO CII0CO0a MOTy4YeHHUS
cepHoil kuciotsl. [Ipumenenune. Conu
CEPHOM KUCIIOThI, KAYECTBEHHAS PEAKIIHS
Ha cynbdar-uoH. Haxoxxnaenue cepsl u
€€ COCIMHEHNUI B IIPUPOJE.
XUMUYECKOe 3arps3HEHNE OKPYKAFOIIeH
CpeIlbl COSTUHEHUSMH CEePhI (KUCIOTHBIC
JIOXK T, 3arps3HEHUE BO3AyXa U
BOJIOEMOB), CIIOCOOKI €T0

OOBsACHATH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB VIA-
IPYIIIBI ¥ UX COEIMHEHUN C YYETOM
CTPOEHHS X aTOMOB.

XapaktepusoBath (PU3HUUECKUE U
XUMHYECKUE CBOMCTBA MPOCTOTO
BEIIECTBA CEPBI U €€ COCTMHECHUI
(cepoBozopozaa, OKCUIOB CEPbI, CEPHOU
KHUCIIOTBI, CYJIb(aToB), CHOCOOBI UX
MONTy4YeHUs!, MPUMEHEHUE U 3HAYCHHUE B
IPUPOJIE U KU3HU YEJIOBEKA.
OnpenensiTe HATMYKUE CyIb(paT-uHOHOB B
pacTBope.

OOBACHATH  CYIIHOCTh JKOJOTHYECKUX
npoOyieM, CBA3aHHBIX C MepepadoTKOM
COCJIMHECHUH CEPBI.

[TnanupoBath M OCYIIECTBIATh Ha
MPAKTHKE XUMUYECKUE IKCTIEPUMEHTHI,
POBOJIUTH HAOIIONEHUS, IE1aTh BBIBOABI
10 pe3yibTaTaM dKCIIepUMEHTA.
CrnenoBars mpaBuiIam 06e30mMacHON
paboThI B TabOpaTopuu Tpu
UCIIOJIb30BaHUHN XUMHUYECKON

nocy/abl U 000pyIOBaHUSI.
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PEIOTBPAILICHHUS.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomiieHHE ¢ 0Opa3iiaMu Cephl U €&
COEAUHEHUSIMU (BO3ZMOXKHO
HCTIOJIB30BAHUE BUJIEOMATEPHUATIOB).
HabGmtonenue npoiiecca o0yriuBaHus
caxapa Moy AeiCTBUEM
KOHILICHTPUPOBAHHON CEPHOM KUCIIOTHI.

JlabopamopHnvie  onvimwui:  U3yueHue
XUMUYECKUX  CBOWCTB  pa30aBlICHHOU
CEepHOM KHUCJIOTBI. [IpoBenenue

Ka4eCTBEHHOM peakIuu Ha Cyiab(dar-noH
U HaOJIIO/ICHHE MpU3HaKa €€ MPOTeKaHUs

[Tpon3BOANTH BHIYUCIEHUS 11O
XUMHYECKUM YPABHEHHUSIM.
Hcnonp30Barh NpH BBINOJIHEHUH
y4eOHBIX 3aIaHUM TEKCThl yUeOHUKA,
CIIPABOYHBIE MATEPUAIIBI
(ITeproanueckyro CUCTEMY XUMUYECKUX
anemenToB J1. 1. Menaeneesa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U
COJIEN B BOJIE, AIIEKTPOXUMUYECKUN Pl
HanpspKeHU MetaiioB). Mcnonab30BaTh
P BHITIOJIHEHUHU YUYE€OHBIX 3aJIaHUU U B
IIPOLIECCE UCCIEN0BATEIBCKOU
JIESITETbHOCTH HAYYHO-TIOMYJISIPHYIO
JIUTEPATYPY XUMUUYECKOTO COAECPKAHUSI,
CIIPaBOYHBIE MaTepHUabl, pECypChI
Nutepuera
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2.3

O6mas
XapaKTepUucTUKa
XUMUYECKAX
37eMeHTOB VA-
rpynmsl. A30T,
dhocdop u ux
COEMHEHUS

OO6m1as xapakTepucTUKa 3JIEMEHTOB VA-
rpynnbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEepHbIE CTETICHU OKUCIICHHUS.

A3OT, pacpocTpaHeHue B IPUPOJIE,
bu3nYecKre U XMMHUYECKHE CBOMCTBRA.
Kpyrosopor azora B mpupoze.

AMMHaK, ero Gpu3nuecKue 1 XUuMUIECKUe
CBOMCTBA, MOJYyYECHHUE U PUMEHEHUE.
Conu aMMOHUS, UX PUBHYECKUE U
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHUE.
KauecTBeHHas peakiiysi Ha HOHbI
aMMOHHUSI.

A30THass KuCIOTa, €€ TIOJIyYCHHE,
¢dbuznyeckue U XUMHUYECKHE CBOMNCTBA
(oOmme Kak mpeacTaBUTENS Kilacca
KHUCJIOT u crienuduyeckue).
Hcnonp30BaHue HUTPATOB U COJICH
aMMOHHUSI B KayeCTBE MHHEPAJIbHBIX
yaoOpeHuii. XuMHU4YECKOoe 3arps3HeHHE
OKPYXAIOILIEH CpeApl COCAUHEHUSIMU
asoTa (KMCIOTHBIE JTOXK]IH,
3arps3HEHUE  BO3[yXa, TMOYBBl U
Bofo€éMOB). Docdop, amIOTPONHBIC
moaudukamuu docdopa, puzndeckue
U Xumuyeckue cBoictBa. Okcun

OOBsACHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB AJIEMEHTOB V A-
IPYIIIBI ¥ UX COEIMHEHUN C YYETOM
CTPOEHHS X aTOMOB.

XapaktepusoBath (PU3HUUECKUE U
XUMHUYECKHE CBOICTBA MPOCTHIX BEUIECTB
azota u pocdopa U UX COCTUHECHHI
(amMmmMmaka, cojieli aMMOHHMS, a30THOM
KHCIIOTBI, HUTpAToB, okcua pocdopa (V)
u hochopHoit KUCIOTHI, hocdaros),
CHOCOOBI UX MOyYeHUsI, TIPUMEHEHUE U
3Ha4Y€HUE B IPUPOJIE U KU3HU YEJIOBEKa.
OmnpenensaTs MOHBI aMMOHUS U
dbocdarronsl B pacTBOpE.

OOBACHATH CYIIHOCTH YKOJIOTHUECKIX
po0JieM, CBSI3aHHBIX C HAXOXKJIEHUEM
coelMHeHui a3ota u ¢pocdopa B
OKpY>Karolleu cpeae.

[TmanupoBaTh M OCYIIECTBIATh Ha
MPAKTUKE XUMUYECKUE

HKCIIEPUMEHTBI, TPOBOUTH
HaOJII0ICHNUS, JIeJIaTh BBIBOBI 10
pe3yapTaTaM dKCTIIEPUMEHTA MPU
MIPOBEACHUH JaOOPaTOPHBIX OIBITOB

U TipakTuyeckor padotel. CrenoBarh
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dochopa (V) u docdopras kuciora,
bu3NUecKre U XUMHUYECKUE CBOMCTBA,
MOJTy4YCHHUE. Hcnonb3zoBanue
dbocharoB B KauecTBe MHHEPAIBHBIX
yI0OpeHUIA.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3zHakomiIeHHE C PU3NYECKUMU
CBOIICTBaMU a30Ta, pocopa u ux
COCTMHECHUH (BO3MOYKHO UCITOJIb30BAHHE
BUJIeoMarepuasoB). O3HaAKOMIICHHE C
oOpasiiamMu a30THBIX U (HocPOpHBIX
yI0OpEeHUiA.

[Tomyuenue, coOnpanue, pacrio3HaBaHUE
Y U3yYECHHUE CBOMCTB aMMHAaKa.
B3auMopenicTBrue KOHLIEHTPUPOBAHHOM
a30THOM KHUCJIOTBI C MEIbIO (BO3MOXKHO
WCITOJIb30BAHKUE BUACOMATEPHUAIIOB).
JlabopamopHuie onvimbi:

[IpoBeneHne KadyeCTBEHHBIX PEaKIIUN
Ha WOH aMMOHHUS W (ocdar-uoH, H

HN3YUYCHHUC IIPHU3HAKOB UX ITPOTCKAHHA.

Ilpakmuueckas paboma Ne 3: Tlonyuenue

aMMHAKa, U3YUCHHUE €TI0 CBOMCTB.

npaBuiiaMm 0e30macHoi paboThI B
7abopaTopuu MPHU UCIIOIH30BAHUHT
XUMHYECKOU MOCYbI U

o0opynoBanus. [Ipon3BoauTh
BBIYUCIICHUE 110 XUMUYECKUM
ypaBHEeHUAM. Mcronp30BaTh pu
BBITIOJTHEHUHY YUYE€OHBIX 3aIaHUI

TEKCThI yUeOHUKA, CIIPABOYHbBIC
MaTepHuaIbl

(mepUoOANYECKYI0 CUCTEMY XUMUYECKUX
anemenToB /1. 1. Menaeneesa, Tabnuiry
PacTBOPUMOCTH KHCIIOT, OCHOBAaHUU U
COJIEU B BOJIE, MMEKTPOXUMHUYECKHUM PsIlL
HaIps>)KEHU METaJIIOB)
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Buiuucnenus: 1o ypaBHeHUSIM
XAMHUYECKUX PEAKIUN
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2.4

O6mas
XapaKTEepUCTUKA
XUMUYECKUX
aneMeHToB [VA-
IPYIIBL. YIIIEPOO U
KPEMHUU, U UX
COCMHEHUS

OO6m1ast xapakTepUCTUKA SJIEMEHTOB
IVA-rpynnbsl. OcoGeHHOCTU CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIEHU
OKHUCJICHUSI.

VYriepon, amioTpormHble MOTU(PUKAINH,
pacrpoCcTpaHEHHE B pUPOJIE,
bu3nUecKue U XMMHUYECKHUE CBOMCTBA.
Ancop6mus. Kpyrosopor yriepoma B
PUPOJE.

Oxkcupl ymiepoaa, ux puzndeckue u
XMMHUYECKHE CBOMCTBA, ICUCTBUE Ha
JKUBBIE OPTraHU3MBI, IOTYyYEHUE U
MIPUMEHEHUE. DKOJIOTUYECKUE
poOJIEMBbl, CBSI3aHHBIE C OKCHUIOM
yrepona (IV), runoresa ro6aisHOTO
MOTEIUICHUS KJIMMaTa, TapHUKOBBIN

ahPexT.

VYronwpHas KMCJIOTa U €€ COJM, UX
(bu3nYeCcKre U XUMUYSCKHE CBOMCTRA,
MOJIyYEHUE U IPUMEHEHUE.

KauecTBeHHas peakus Ha
kapOoHaTtnoHbI. Vcronb3oBanue
KapOOHATOB B OBITY, MEIUIIUHE,
MIPOMBIIIICHHOCTH U CEITBCKOM

XO3SIMCTBE. HCpBOHa‘{aHLHLIe IIOHATHUA

OOBsACHATH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB [V A-
IPYIIIBI ¥ UX COCTMHEHUM C yUETOM
CTPOEHHUSI X aTOMOB.

XapaktepusoBath (PU3HUUECKUE U
XUMHUYECKHUE CBOMCTBA MTPOCTHIX BEIIECTB
yIepoaa U KpEMHUS U UX COCAUHECHUHN
(OKCHOB yTIIepo/ia, YTOJIbHON KUCIIOTHI,
KapOOHATOB, OKCHUIa KPEMHUSI,
KPEMHUEBOM KHUCIIOThI, CUIIMKATOB),
CHOCOOBI UX MOJIyYEHUs], IPUMEHEHUE U
3HAYEHUE B IPUPOJIE U KU3HU YEIIOBEKA.
OOBACHATH NPUYNHHO-CIIECTBEHHYIO
CBSI3b: CTPOEHHUE BEILIECTBA — CBOMCTBA
— IPUMEHEHUE — Ha NIpuMepax
COEMHEHNH YITIEPOAA U KPEMHHUS.

OnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI B

pacTtBope.
OOBACHATH CYIITHOCTh IKOJIOTUYECKHUX
po6JIeM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKUCIIOTO Ta3a B OKPYXaroUIEn cpeie.
[TonTBepx’aarh 0COOEHHOCTH COCTaBa
OpPraHUYECKUX BEIIECTB MIPUMEpPaAMHU
MPOCTHIX COETMHEHNH (METaH, 3TaH,
ATUJIEH, AllETUJICH, STAHOJ, [JIULIEPUH,
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00 OpraHUYECKUX BEILECTBAX KaK O
COCUHEHMSIX yrieponaa (MeTaH, 3TaH,
STHJICH, alleTUJICH, STaHOJ, ITIUICPHH,
YKCYCHAsI KUCJIOTA).

[TpupoaHbIE NCTOYHUKH YITIEBOAOPOAOB
(yronb, MpUPOJHBINA ra3, He(Th),
IPOAYKTHI UX nepepadoTKu (OEH3UH), UX
pOJIb B OBITY ¥ IPOMBIIIJICHHOCTH.
[TonsiTe 0 OMOTOTNYECKU BaXKHBIX
BEIIECTBAX: KHUPaAX, OCNKax, YIIeBOAaX —
U UX POJIM B XKU3HU YEJIOBEKA.
MarepuanbHOE€ €IMHCTBO OPTaHUIECKUX
¥ HEOPTaHUYECKUX COCTMHEHUH.
Kpemnuii, ero ¢pusznueckue u
XUMHYECKHE CBONCTBA, MOyYCHUE U
npuMmeHenne. CoeTuHEHUS] KPEMHUS B
npupoae. O01iure npeacTaBieHus: 00
okcuze kpemuus (IV) u kxpeMHueBou
KHCTIOTE.

Cunmkarbl, WX HCIOJIb30BaHUE B OBITY,
MEIMILIUHE, TPOMBIIUIEHHOCTH.
BaxHeiimme cTpouTeNIbHbIE MaTEPUAIIBL:
KepaMHKa, CTEKJI0, IEMEHT, OETOH,
xene300eToH. [IpobrmemMbr 6e30macHOro

YKCYCHAsl KUCJIOTa), B3AUMOCBSI3b
HEOPTaHUYECKUX COCIMHEHUH yIIIepoaa u
OpTraHUYECKUX BEILIECTB.

OnuceIBaTh poJib OCJIKOB, KUPOB U
YIJI€BO/IOB B (DYHKIIMOHUPOBAHUU KUBBIX
OpPraHU3MOB, COCTAB MPUPOAHBIX
HMCTOYHHUKOB YTJIEBOJOPOAOB, UX POJIb B
OBITY U MPOMBIIIUICHHOCTH.

[IpoBOAUTHL BBIYUCIICHUS MO YPaBHEHUSIM

XUMHYECKUX PEAKIUN.

[ImarupoBaTh U OCYIIECTBIATh Ha
MPaKTUKE XUMUICCKHUE dKCIICPUMEHTHI,
MPOBOAUTH HAOTIONECHUSI, IETaTh BHIBOIBI
MO pe3yJibTaTaM dKCIEpUMEHTA MpU
MPOBEICHUN JJaOOPATOPHBIX OIBITOB H
MPaKTUYECKUX PadoOT.

CrnenoBarb mpaBuiam 6e30mMacHON
paboThI B J1abopaTopuu Npu
WCITOJIb30BAHUH XUMHUYECKON

MOCY/IbI U1 000PYIOBAHMUS.

Hcrnonp30BaTh Mpy BHITIOTHEHNUN
y4eOHBIX 3aJaHUN TEKCThl yUCOHUKA,
CIIPaBOYHBIC MaTEPHUAIIBI
(ITeproarueckyro CUCTEMY XUMHUYECKUX
anemeHnToB JI. V1. MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUM U
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UCITOJIb30BAHUS CTPOUTEIBHBIX
MaTepHuajoB B IOBCEIHEBHOM )KU3HH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

Monenu KpuCTaNIMYECKUX PEMIETOK
anmasa, rpadura, QyiepeHa.
O3HaKkOMJIEHHE C ITPOLIECCOM afcopOLun
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOKWCTBOM
IIPOTHBOra3a.

O3HaKoOMIJIEHHE C IPOLYKIHEH
CUJIMKATHOW MTPOMBIIIJIEHHOCTH
(Buneomarepuansl: cunukaTHas
MIPOMBIIIJIEHHOCTD ).

Mogenu MOneKyn OpraHuYeCcKuX
BELIECTB.

JlabopamopHuwiii onvim:

[Tonyuenwue, cobupanue,
pacro3HaBaHWE W W3YyYCHHE CBOWCTB
YIJIEKUCIIOTO rasa. [IpoBenenue
Ka4eCTBEHHBIX pPeakiuii Ha KapOoHaT u
CHWJIMKAT-UOHBl U W3YYCHUE TPU3HAKOB
WX MPOTCKAHUS.

IIpakmuueckue pabomul:

coJiel B BOJIE, DJIEKTPOXUMHUECKUHN Psifl
HapPsHKEHU METAIIIOB)
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No 4. TlomydyeHue YIIEKUCIOTO Tasa,
M3YUYCHHUE €0 CBOMCTB.

Ne 5. Pemienue skcriepuMeHTaIbHbBIX
3a7a4 1o teme «Baxknenme
HEMETAJUTBI U UX COCTUHEHUSI
Bviuucnenus: no ypaBHeHUSIM
XAMHUYECKUX PEaKIUN

Hroro no pazneny 25
Pasnen 3. MeTaiibl M X COEIHMHEHMS
3.1 | OOmuiue cBoOMCTBA 4
METaJjIoB

OO6m1ast XxapakTepUCTHKa XUMHUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX
nosokeHus B [lepuonnueckon cucreme
XUMUYECKUX AIIEMEHTOB

JI.1. MenaeneeBa U CTPOCHUS aTOMOB.
Crpoenue MetaminoB. Merammnueckas
CBSI3b u MeTaJTnYecKas
KPUCTAJJINYECKasl PELIETKA.
DNEKTPOXUMUYECKUN PsiJT HANIPSKEHUI
MeTaJI0B. DU3NYECKUE U XUMUYECKUE
cBoiicTBa MeTaiu1oB. OO1HE CIOCOOBI
noytydeHus metasuioB. [lonsitue o
KOPPO3HH METAJIJIOB, OCHOBHBIE
crocoObI 3alIUThI UX OT KOPPO3UHU.
CnnaBsl (CTasb, YyTyH,
JIOPATFOMUHUM, OpOH3a) U UX

PackpbIBaTh CMBICIT U3y4aeMbIX IOHATHI
Y IPUMEHSTH 3THU MOHITUS PU
ONMCAHUU CBOMCTB BELIECTB U UX
npeBpaiieHnii. OObSICHATH 001IHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
AJIEMEHTOBMETAIIOB U UX COCAUHEHUN C
YYETOM CTPOCHUS UX aTOMOB.
XapakTepu30BaTh CTPOECHUE METAILIOB,
oO1ue pu3nuecKre 1 XUMUIECKUE
CBOWCTBa METAJIJIOB.

Xapaktepu3oBaTrh 001He CIIOCOObI
MOJTYyYE€HUS METAILIIOB.

OnuchIBaTh CIOCOOBI 3aIIUTHI METAJLIIOB
OT KOPPO3UH.

CnenoBarb npaBuiam 0e30MacHON
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pUMEHEHHUE B OBITY U
IPOMBIILIEHHOCTH.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OOGpa3iibl METAJJIOB U CIUIABOB.

N3yueHne pe3ynbTaTroB KOPPO3UU
METaJI0B (BO3MOXKHO MCITOIb30BaHUE
BUJIEOMaTepuaioB). JlabopamopHuvle
ONbIMbL:

O3HakomiieHHE ¢ 00pa3laMi METAJUIOB U
CILJIaBOB, MX (DM3WYECKUMU CBOMCTBAMHU.
Buiuucnenus: 1o ypaBHEHUSIM
XUMUYECKUX PEakKlui, €ciIu OJIUH U3
pEareHTOB COACPKUT MPUMECH

paboTHI B JaOOpaTopuu mpu
WCITOJIb30BAHUH XUMUYECKOH TIOCY/IBI U
o0opyIoBaHUS.

[Ipon3BONUTH BEIYUCIICHHSI TIO
YpaBHEHUSIM XUMUYECKHUX PEaKIIUid,
€CJIM OIH U3 PEareHTOB COACPKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe B
nape WA TpyTie.

W cronb30Barh Mpy BHITIOJIHEHUN Y4€OHBIX
3aJIaHUN TEKCTHI Y4eOHUKA, CITPABOYHBIC
MaTepHaITbI

(ITeproarueckyro CUCTEMY XUMHUYECKUX
anemenToB JI. 1. Menaeneesa, Tabnuiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U
COJIEU B BOJIE, MMEKTPOXUMHUYECKHUM PsIlL
HaIps>)KEHU METaJIOB)
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3.2

Baxuenimune
METAJUIBI U UX
COEIUHEHUA

16

[[lenouHbIe METAJJIbL: IOJ0XKECHUE B
[Tepuonnueckoi CHCTEME XUMUYECKUAX
anemeHTOB JI.U. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXKJICHUE B PUPOJIE.
DOU3NYECKUE U XUMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kaiusi). OKCUIbI
Y TUJIPOKCHUJIbI HATPUS U KaJIUA.
[IprMeHeHne METOYHBIX METAIIJIOB U UX
COE€IMHEHUH.

[[{erouHO3EMENBHBIE METAJIJIBI MATHUI U
KaJIbLUK: TIOJIO)KeHUE B [leprnoanueckon
CHUCTEME XMMHUUYECKHUX DJIEMEHTOB

JI.1. MenpaeneeBa, CTpPOEHHUE UX AaTOMOB,
HaxXOXJeHUE B mpupoae. u3ndeckue u
XHUMHYECKUE CBOMCTBA MarHus 1
Kaablus. Baxkuenme coequHeHus
KaJbLUs (OKCU, TUIPOKCHU]I, COJIN).
JKécTKoCTh BOIBI U CITOCOORI €€
YCTpPaHEHUS.

ATIOMUHUI; TIOJ0XKEHHUE

B [leproanyeckoit CHCTEME XUMUYECKUX
anemeHTOB J[.U. MenneneeBa, ctpoeHue
aroMa, HaXOXJICHUE B IIPUPOJIE.
Du3NYECKUE U XUMUYECKHUE CBOMCTBA
amroMuHusA. AM(oTepHbIE CBOWCTBA

OOBsACHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB AJIEMEHTOBMETAIIIOB
Y UX COCIMHEHHUH B TPyINax C YYETOM
CTPOEHHSI X aTOMOB. XapaKTEpH30BaTh
dbusznyeckrne u XUMUYECKHUE CBOMCTBA
IIPOCTBIX BEIIECTB METAJUIOB U UX
COETMHEHUH (OKCHJIOB, TUAPOKCHUIOB,
coJiei), CriocoObl X MOTYYEHUS,
NPUMEHEHUE U 3HAYCHHUE B MPUPOAE U
’KU3HU YeJI0BEKa. YCTaHABIUBATh
IIPUYUHHO- CJIEJCTBEHHYIO CBA3b!
CTPOEHUE BEIIECTBA — CBOMCTBA —
MPUMEHEHHUE — Ha IIPUMEPaxX U3y4aeMbIX
BelecTB. Pacno3HaBaTh ¢ MOMOIIBIO
Ka4eCTBEHHBIX PEAKIMI HOHBI METAJIOB:
MarHusi, Kajablus, aTFOMUHUS, IUHKA,
xenesa (II) u xxenesa (I11), meau (11).
JloxasbiBaTh aM(OTEPHBIN XapaKTep
OKCHJIOB U THAPOKCUIOB AIFOMUHUS U
nuHKa. [ImanupoBare U OCyIECTBISATh
Ha MPAKTUKE XUMUYECKHE
HKCHEPUMEHTHI, TPOBOIUTH HAOIIOACHHUS,
JienaTh BbIBO/IBI IO pe3yJbTaram
HKCIIEPUMEHTA ITPU POBEAECHUHU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
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OKCHJIa ¥ TUAPOKCHIA ATFOMUHUS.
XKenezo: nonoxenue B [lepronnueckoii
cUCTEME XUMHUYECKUX 3emeHToB J[. 1.
MemnneneeBa, CTpOCHUE aTOMa,
HaxXOXJAeHUE B ipupoje. Puznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIBI,
TUAPOKCUIBI U conu xenesa (I11) u
xenesa (III), ux cocras, cBolCTBA U
MOJTyYEHHUE.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

Oco06eHHOCTH B3aUMOJICHCTBUS OKCH/IA
KaJIbIIUSI U HATPUSI C BOAOU (BO3MOXKHO
HCTIOJIb30BAHUE BUICOMATEPHUATIOB).
OkpainvBaHue MJIaMeHU HOHAMU HaTpHs,
KaJIMS ¥ KaJablus (BO3MOYKHO
HCIIO0JIb30BaHNE BUICOMATEPUAIIOB)
HccnenoBanme cBOMCTB KECTKOU BOJIBI.
IIpouiecc ropeHus xemne3a B KUCIOPOAL
(BO3MO’KHO HCTOJIb30BAHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimoi:

[IpoBeneHne kaueCTBEHHBIX peaKlMil Ha
MOHBI (MarHMs, KaJablIHs, ATFOMUAHHUS,
1MHKa, xxenesa (II) u xenesa (III), menu

pabor.
CrnenoBars mpaBuiamM 06€30MacHON

paboTHI B 1TA0OpATOPUHU TIPH
UCITIOJIb30BAHUM XUMHUYECKON
MOCYIbI 1 000PYIOBAHMUS.
[Ipou3BONUTH BHIYUCICHUS T10
XUMUYECKUM YPABHEHUSIM.
Y4acTBOBaTh B COBMECTHOMU
paboTe B mape Wiu rpyririe.

BricTpanBaTh pa3BEpHYTHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU HAa
uH(dOpMaIINIO U3 YIeOHMKA U CIIPABOYHBIX
MaTepHUasioB, TPAMOTHO MCIIOJIb30BATh
V3YUYCHHBIN NTOHATUMHBIN anmnapar Kypca
XUMUHU
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(IT), onucanue NpU3HAKOB UX
MPOTEKAHMUSI.

HccnenoBanne aM(pOTEpHBIX CBOWCTB
TUAPOKCUIA ATFOMUHUS U TUIPOKCHIA
IIMHKA.

IIpakmuueckue pabomul:

Ne 6. J)KécTkoCTEb BOJIBI 1 METOIEI €€
yYCTpaHEHHUS.

Ne 7. Pemenune sxcriepuMeHTaIbHBIX
3a1a4 1o Teme «BaxkHeilre MeTauibl U
UX COCTUHEHUS.

Buviuucnenus: no ypaBHeHHSIM
XUMUYECKUX PEAKIUH, €CIIU OJIUH U3

pe€arcHToB AaH B M30BITKE WU COACPIKUT
IIPpUMCCHU; MacCOBOU JOJIM BBIXOJa

POJIyKTa PeaKIuu
Uroro no pazneny 20

Pasznen 4. Xumus u okpyxawiuas cpeaa

4.1  Xumus u 3 BemecTBa u marepuansl B IOBCEAHEBHOM | XapaKTepU30BaTh POJb XUMUU B

OKpYXarolas cpeia

YKA3HHU 4yesioBeka. be3onacHoe
VICIIOJIb30BAHUE BEIIECTB U XUMHUECKUX
peakuuii B ObITy. [lepBas momols npu
XMMHUYECKUX 0’KOrax U OTPaBICHUSIX.
XHWMHUYECKOE 3arpsA3HEHNE OKPYKAIOLIEH
cpensl (IpeaenbHas A0ycTUMast

pasTUYHBIX cepax AesATeITbHOCTH
JIIOJICH, OCHOBHBIC BEIIISCTBA U
MaTepHalibl, MPUMEHSIEMbIC B KU3HH
COBPEMEHHOTO YeJIOBeKa.

OOBACHATH YCIOBUS O€30MaCHOTO
MCITIOJIb30BAHUS BEUIECTB U XUMUYECKUX
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KOHLCHTpAaln:A BCUICCTB. Pons xumuu B
PCUICHUHN 3KOJIOTHUYCCKUX HpO6J'I€M.

Xumuueckuii IKcCnepumernm:

Jlemoncmpayuu:
Nzyuenue 00pasmos MaTepuasIoB
(cTekuo, CILJIaBbI METAaJIJIOB,

MOJIMMEPHBIE MaTepHAaIIbI)

peaxiuii B ObITY.

AHaM3UpOBaTh U KPUTUUECKU
OLICHUBATh UH(POPMAIUIO O BIUSHUU
MIPOMBIIIJIEHHOCTH, CEJIbCKOTO XO351CTBa,
TPAHCIIOPTa U Ap. HA COCTOSHUE
OKPYKaroIIEN Cpebl.

YMeTh OKa3bIBATh MEPBYIO IOMOIIb IIPH
XUMHYECKUX 0KOTAX U OTPABICHUSX.
[IpuHuMaTh yyactue B 00CyKJIeHUU
poOeM XUMUUECKOM U SKOJIOTUYECKON
HAIIPABJIEHHOCTH, BHICKA3bIBaTh
COOCTBEHHYIO MO3ULUIO IO NpodiIeMe 1
IIpeAIaraTb BO3MOXKHBIE ITyTH €€
peleHus

Uroro no pazneny: 3
PezepBHOE Bpemsi 3
OBIIIEE YNCJIO YACOB 68

I10 [TIPOI'PAMME
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