ITpunoxxenne xk OOIT OOO

I'OCYAAPCTBEHHOE I[TPOPECCHOHAJIbHOE OBPA30OBATEJIBHOE YYPEXIEHNE
«KVY3BACCKOE YUMINIIE OJIMMIIMUCKOI'O PE3EPBA»

YTBEPXIAIO

mupextop ['TIOY

«Ky3bacckoe YOP»

H.B. CuzukoBa

[Tpuxkaz ot 02.07.2026 r.Ne 258a-y

PABOYAS ITPOTPAMMA OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA
[10 YYEBHOMY IIPE/IMETY

XUMUA

9 KJIACC

[IpuHsTa MeJarorn4eckuM COBETOM
I'TIOY «Ky3bacckoe YOP»
[TpoTokomn ot « 26 » urons 2026 r. No 6

Jlennnck-Ky3Henkui
2026



IHHOACHUTEJBbHAA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHus COCTaBIeHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OOO, a Takke Ha OCHOBE (hemepanbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHIENIMHU IPEroAaBaHus y4eOHOro mpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xuMuu Aa€T MpeJCTaBICHHE O IENiX, OOIIe cTparerud oOydyeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYaIOIIUXCS CpPEACTBAMHU YYEOHOTO MpEeaMETa, YCTaHABIMBAET
o0s3aTenpHOe MPEIMETHOE CoepxKaHue, IPeIyCcMaTPUBAEeT paclpeielieHue ero mo kiaccaM H
CTPYKTYpPUPOBAHUE IO pa3jiejaM U TeMaM MporpaMMbl IO XUMUU, ONPEAEIseT KOJIUYECTBEHHbIE
M KayeCTBEHHBIE XAapaKTEPUCTUKHU COACPKAHUS, PEKOMEHIYEMYKO IOCIEA0BAaTEIbHOCTD
U3YYCHUS XUMUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH, JTIOTUKH YI€OHOTO
polecca, BO3pacTHBIX 0COOCHHOCTEH 00yUarolUXCs, ONpeaessseT BO3MOKHOCTH MpeIMeTa JUIs
peanu3anuy TpeOOBaHUI K pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa30BaTEIbHOM MPOTrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs, a TaK)Ke TPeOOBaHHM K pe3yabTaTaM 00yUYeHHs] XUMUU
Ha YpOBHE LeJeil u3ydyeHHs INpeaMeTa U OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIbHOU
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMUH CIY’)KUT OCHOBOH Is1 (POPMUPOBAHMSI MHUPOBO33PEHHS 00YJaIOIIETOCs, €T
MPEJICTAaBICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peain3alliid BO3MOXKHOCTEH JJIsl CaMOpa3BUTUSA U (POPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, € o01Iei U (yHKIIMOHATBHONU IPAaMOTHOCTH;

BHOCHT BKJIaJ] B JOPMUPOBAHUE MBIIIICHUS M TBOPUECKHUX CIIOCOOHOCTEH 00ydJaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATEeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOMW JKM3HH, Tak U B
npodeccuoHaNBEHOM e TENbHOCTH;

3HAKOMHUT CO CHEUU(UKON HayuyHOTO MBINUIEHUs, 3aKJIaJblBa€T OCHOBBI LIE€JIOCTHOTO
B3IJIAJla Ha €JUHCTBO TMPUPOABI U  YEIOBEKa, SBISAETCA OTBETCTBEHHBIM  ATalloM
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUarOLINXCs;

croco6cTByeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOy4YEHMM XUMHH 00OecnedMBaroTCs CHerupuKON Ccoaep KaHUs
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJarorMueckd aJanTUPOBAaHHBIM OTPaKeHHEM
0a30BOM HAyKW XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHWs OPUEHTHPOBAH Ha OCBOCHHE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUA XUMHH, OCHOB HEOPTAaHUYECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHITHN OPTraHUYECKON XUMHUH.

CtpyKTypa coaepkaHusl MPOrpaMMbl IO XUMHUHM CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ uszydenuto. ConepaHue CKIAIbIBAETCSA W3 CHUCTEMBI MOHATHUM O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XHMHYECKOW peakiuu. O0e 3T CHUCTEeMBI
CTPYKTYPHO OpraHU30BaHbl MO MNPUHIIMIY MOCJIEI0BATEIbHOTO Pa3BUTHs 3HAHUM HAa OCHOBE
TEOPETUYECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;
ITepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;
— YYE€HHUS O CTPOEHUHU aToOMa U XUMHYECKOU CBS3H;

MpeJICTaBICHUH 00 IEKTPOIIUTUYECKON JTUCCOLMAIIMH BEIIECTB B PACTBOpAX.



Teopernueckre 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, DPA3BUBAIOTCS IIOCIEOBATEIIBHO OT OAHOTO YPOBHA K Jpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOrO IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue MporpaMmbl 1O XUMHH CHOCOOCTBYET (OPMHPOBAHUIO NPEACTABICHUS O
XUMHYECKOM COCTaBIAIOIIEH HAy4yHOHW KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUs K HAyYHOMY 3HAHUIO U METOJaM II03HaHUs B Hayke. M3yduenue xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX Y4YEeOHBIX NPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yyeHur XUMHH IPOUCXOAUT (OPMHUPOBAHNE 3HAHUNA OCHOB XMMHUYECKOM HayKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKON EATEIbHOCTH YEJIOBEKA U KaK OJHOIrO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX O0OOOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YUYEHUHU BEUIECTB U XUMUYECKHUX PEAKIHil, B
(GOopMHpPOBaHMM U pPa3BUTUU [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Y4eOHO-
II03HABATEIbHONW U Yy4eOHO-HCCIIEIOBATEILCKON AEATEIbHOCTH, OCBOCHUU IPaBHJI 0€3011acHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy W3y4eHWH XUMHHM HAa YPOBHE OCHOBHOTO OOmIEro 0Opa3oBaHUS BaXHOE 3HAYCHHE
nproOpenu Takue e, Kak:

— ¢popMHpOBaHNE HMHTEIUIEKTYAJIIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K camM000pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHUHATUIO PEIIEHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HaIllpaBJIEHHOCTb OOy4YeHMsI Ha CHUCTEMaTHuYecKoe IpuoOllieHne oOydaroumxes K
CaMOCTOATEJIBHOM ~ ITO3HABATEJIBHOW  JEATENbHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUA,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieueHne YCIOBUH, CHOCOOCTBYIONIMX MPHOOPETEHUIO OOYYArOIIUMUCS —OIBITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMSA, KIIFOUEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIBHOCTH;

— ¢opmupoBaHue 001mel GyHKIMOHATBHON U €CTEeCTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATH M OLICHHWBATDH SIBICHUS OKPYXKAIOUIErO MUpA, WUCIOJIb3Yys 3HAHUS U
OMBIT, TOJYYEHHBbIE MNPH H3YYEHUH XUMMH, NPUMEHATh MX TMpH peuleHud npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— ¢opMHpoBaHuE y 00y4aromuXcs 'yMaHUCTUYECKUX OTHOIIEHUH, MOHUMaHMsI LIEHHOCTH
XUMHUYECKMX 3HAHWM A1 BBIPAOOTKM 3KOJOTHYECKH LEIecO00pa3sHOro MOBEAEHUS B OBITY U
TPYIOBON IEATEIBHOCTH B LIEIAX COXPAHEHHs CBOETO 3J0POBbS U OKPYXKAIOLIEH NPUPOIHOU
Cpelbl;

— pa3BUTHE MOTHBALUU K 00YUEHHIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOEHHs OOIIEYEIOBEYECKUX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HaPaBJICHHOCTU AaJbHENUIIero 00yueHUs.

OO01ee 4uCIO YacoB, OTBENEHHBIX MM M3YYCHHsS] XMMHHM HA YPOBHE OCHOBHOIO OOIIETO
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).



COJAEPKAHUE OBYYEHUA

BeurecTBo M XMMHUYECKas peaKkuus

[lepuonnueckuit  3akoH. Ilepuogmueckas cucreMa XHMHYECKUX 3JIEMEHTOB /.
U. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUHM CBOMCTB XMMHUYECKHUX
9JIEMEHTOB MEPBBIX TPEX MEPHUOAOB, Kallks, KaJblUs W UX COEJUHEHUN B COOTBETCTBUU C
MOJIOKEHUEM AJIeMEeHTOB B [leprognyeckoit cucteMe u CTpOEHHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUABl XHUMHUYECKON CBSI3U. THUIBI KPUCTAIIMYECKHX PEIIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XHWMHUYCCKHUE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKHX peakluui M0 pa3IMYHbIM MpPU3HAKAM (TI0 YUCIY U COCTaBY
YYaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3((eKTy, 1Mo H3MEHEHHWIO CTEIeHEeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYCCKIE YPAaBHEHUSI.

[TonsiTe o ckopocTu Xxumuueckoil peakiuu. [lonstue 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsTHE O TOMOTeHHBIX M TETePOTeHHBIX peakuusx. [lonarue o
karanu3e. llonsrne o XumHueckOoM paBHOBecHU. DaKTOphl, BIHUAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKIIUU U TTOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH, SJICKTPOHHBIA OallaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YpaBHEHUU OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxuil C UCIOJIb30BaHUEM METO/Ia IIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOTUTHUECKON IUCCOIMALIAU. DIJIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
AHUOHBI. MeXaHH3M [AHMCCOIMAIlMM BEIIECTB C pPa3IMYHBIMH BHJAMU XHUMHUYECKOH CBS3U.
Crenens auccouuanuu. CUIbHBIC U CIa0bIE JIEKTPOIUTHI.

Peakuuu moHHOTO OOMEHa. YCIOBUSI MPOTEKAHUS PEaKlMii MOHHOTO OOMEHa, MOJHBIE U
COKpalIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoilcTBa KUCIIOT, OCHOBaHUN U COJiell B CBETE
MPEJICTaBICHU 00 SIEKTPOIUTUYECKON Auccoruanuu. KadecTBeHHbIE pPEaKIMM Ha HOHBI.
[TonsiTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJEISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPTraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTawioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHAa HaTpuA),
WCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAaKIUU OT BO3JECHUCTBHS Pa3IMYHBIX
(bakToOpoB, UCCIEOBAaHHE SJEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOLEecca JAUCCOIUAINH
KHUCJIOT, IIeNo4Ye W cojeil (BO3MOJKHO HCIIOJIb30BAHME BHUAEO MAaTE€pUAIOB), IPOBEICHHE
OTIBITOB, WIITIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHUS PEaKIHii MOHHOTO oOMeHa (oOpa3oBaHHE
ocajKka, BBIJICICHHE Ta3za, o0pa3oBaHUE BOJBI), OMNBITOB, WUIIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX peakluidl (TOpeHHe, PEeaKkuu Pa3lIoKEeHUs, COCAMHEHUS),
pacro3HaBaHUE HEOPTaHWYECKHUX BEIIECTB C IMOMOIIBI0 KAaYECTBEHHBIX PEAKIHil Ha HWOHBI,
pElIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtasibl M MX coeTUHEHMSI

OO6mass xapaktepuctuka rajaoreHoB. OCOOCHHOCTH CTPOEHHUST aTOMOB, XapaKTEpHbIE
crerienn okuciieHus. CtpoeHne W (PU3NUECKHEe CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHYECKHE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOJICHCTBHE C MeETajulaMU, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ComsiHash KUCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. [leficTBre X10pa 1 XJIOpOBOJIOPO/a HAa OpraHM3M YelloBeKa. BaxuHenmme XJIopuabl
Y UX HAXOXKJICHHUE B TIPUPOJIC.

OO6mas xapakrtepuctuka d31eMeHTOB VIA-Tpynmbl. OcoOEHHOCTH CTPOECHHSI aTOMOB,
XapakTepHble cTereHn okucieHus. CTpoeHrne W (U3HMYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCTIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U CEpbl. XUMHUYECKUE CBONCTBA
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cepel. CepoBOZOpOA, CTpoeHHe, (U3MYECKHEe U XHUMHUYECKue cBoicTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KuCIOTa, PU3NYECKUE M XUMHUYECKHE CBOMCTBA
(oOme Kak MpeNCTaBHTENS Kilacca KHUCIOT M crenudpuueckue). XUMHUYECKHUE pPEeakluy,
JeKale B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydeHUs cepHoi KuciotTel. [Ipumenenue
cepHoii KucnoThl. COJM CepPHOM KHCIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-uoH. HaxoxneHnue
ceppl U e€ coelMHEHUN B TMpHpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXKalollel cpelibl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALICHUSI.

OOmass xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHEe B Npupone, (Qumveckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaAK, ero Gu3n4ecKue 1 XUMUIECKHe
CBOICTBa, nonydyeHue u npumeHeHne. Conu aMMOHHUsI, UX (HU3MYECKHUE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakinus Ha HMOHBI aMMOHHUSA. A30THas KHUCIIOTa, €€ MOJydeHHeE,
dusznueckue W XUMHYECKHE CBOMCTBa (OOmIMe Kak TMpeACTaBUTENs Kiacca KHUCIOT H
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
ynobpenuii. XuMHUECKOE 3arpsi3HEHHUE OKPYXKAIOIIeH cpeibl COSAMHEHHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAINNA
docdopa, dusznueckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nueckue W XUMHYECKHE CBOWCTBA, mosydeHue. Mcmomp3oBanue ¢ochaToB B KadyecTBe
MUHEPATBHBIX YIOOPEHHIA.

OObmas xapakrepuctuka 3meMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETIEHU OKUCIICHUA. YTJIEepOo/, alUIOTPOIIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoje, Gu3ndeckne u XUMUYECKUe CBOMCTBa. AjcopOuus. KpyroBopotT yriepona B mpupo/ie.
Oxcuapl yriaepona, UX (pU3NYECKUe U XMMUYECKHE CBOWMCTBA, JIEHCTBHE HA YKUBbIE OPraHU3MBI,
HOJyYeHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMbl, CBsI3aHHbIE ¢ oKcuaoM yriaepoxaa (1V),
TUIO0TEe3a TII00abHOTO MOTEIUICHHUs KJIMMaTa, MapHUKOBBIM 3(pdekT. YronbHas KucIoTa U e
CONM, WX (PU3MUECKHME M XUMHUYECKHE CBOICTBA, MOJy4YeHHE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL. ~ Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MeIUIUHE,
MPOMBIIIJICHHOCTH U CEJTLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OpraHMYECKHX BEIIECTBaX KaK O COEIMHEHMSX Yriepoja
(MeTaH, JTaH, OTHWJICH, AaleTWJICH, JTAHOJN, TJHIEPHH, YyKCyCHas Kwuciora). IIpupogHbie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX INepepaboTKu
(6eH3uH), UX POJb B OBITY M MPOMBIIUICHHOCTH. [IOHITHE 0 OMOIOTUYECKU BaKHBIX BEIECTBAX:
KHUpax, Oeskax, YyrieBoJax — M HMX pOJM B KM3HM UeloBeKa. MarepuaiabHOE €IMHCTBO
OpPraHUYECKUX W HEOPTaHMUECKUX COCTMHEHHH.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, IOJIY4YE€HHE WU TPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencraBieHuss o6 okcujae kpemuus (IV) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCIOIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTENBHBIX MaTepPHUaIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI, MPOBEJICHHE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUA-WOHBI W HAOIIOJCHHUE MPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakarolue (pU3N4YecCKue U XMMHUYECKHE CBOMCTBA TaJOT€HOB U MX COEAMHEHHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHUAEOMATEpUaoOB), O3HAKOMJIEHHME C 0OpasliaMd XJIOPUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ oOpasnamMu ceppl M €€ COEIUHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyrauWBaHMsS  caxapa TIOJ JICUCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, N3yUYe€HHE XUMHUECKUX CBOICTB pa30aBiIeHHOI cepHOM
KHCJIOTHI, TIPOBE/ICHHE KaYeCTBEHHOW pEeaKIMH Ha CylIb(aT-HOH W HAOIIOJCHHWE MpHU3HaKa e&
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOYHO HCIIOJIb30BaHKME BHI€OMATEpUAIOB), o0Opa3aMu a30THBIX U POochHOpPHBIX yI00peHuH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
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KAueCTBCHHBIX peakuuid Ha HMOH aMMOHUsS U Qocdar-uOH U U3YYCHHE NPHU3HAKOB WX
MPOTEKAHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), M3YYCHHE MOjENed KPUCTALIMYECKUX PEHIETOK anmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aaAcopOLUU PAcTBOPEHHBIX BEIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTra3a, MOIyYCHHE, COOMpaHUe, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMs, O3HAKOMIICHHE C MPOIYKIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3aJad 1o Teme «BakHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/liIbl M MX COCAUHEHUS

OOmas xapakTepUCTHUKAa XMMHYECKHUX OJJIEMEHTOB — METAJUIOB HA OCHOBAaHUM UX
nosnoxkeHus B [lepuoanueckoit cucrteMe xumuueckux siaeMeHToB . . MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBSI3b M METaUIMYECKash KpUCTAJUIMYecKas
peméTka. DJIEKTPOXMMHUYECKUN ps HanpsDKeHUH MeTawioB. Pu3MUecKue U XUMHUYECKUE
cBoicTBa MeTauioB. OOmKe crnocoObl MONy4eHUsT MeTaJiIoB. [IoHsATHE O KOPpO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YYT'YH, TIOPATIOMUHUI, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[{enounble MeTaJIBL: MON0KEHUE B [leproauyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB Jl.
W. MenpeneeBa, CTpO€HUE MX aTOMOB, HaXOXJACHHE B mnpupoje. OuU3nMvecKkue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[[{enoyHo3emMenbHBIE METANIBl MAarHUd W Kaiblui: mnojoxeHue B Ilepuonnueckoi
cucreme xumuueckux sneMmeHToB [[. WM. MenpaeneeBa, CTpo€HHME HMX AaTOMOB, HaXO0XXJICHUE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MAarHUs M Kaiblus. BaxkuHeinmme coeanHeHUs
KaIbIUsl (OKCH, TUAPOKCU, COJN). JKECTKOCTE BOJIBI M CITOCOOBI €€ YCTpaHCHUSI.

AmomuHuii: nonoxenue B Ilepuoanueckoil cucreMe XUMHUYECKHUX 3JIeMEHTOB /Jl.
W. MenpeneeBa, CTpOe€HHE aTOMa, HaxOXXJIECHHE B npupone. Puznueckue U XUMHUYECKUE
cBOiicTBa amoMuHUsA. AMpOTEpHBIE CBOMCTBA OKCHA U THAPOKCUAA aTFOMUHUSI.

Kenezo: mnonoxenne B Ilepuogumueckoil cucremMe XHUMHYECKHX 23yeMeHTOB /I
W. MengeneeBa, CTpO€HHE aTOMa, HaxoXJeHHE B npupoae. Puznueckne M XUMHUYECKUE
cBomcTBa kene3a. Oxcuasl, ruapokcuabl U conu xkenesa (II) u sxenesa (III), ux cocras, cBoiicTBa
Y TIOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpasllaMu METaJIOB M CIJIaBOB, HMX (PU3HMUECKHMMH CBOWCTBaMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUsl U HATPUS C BOJOM (BO3MOKHO UCTIOJIB30BaHUE
BHJIEOMATEPHAIIOB), HCCIIEIOBAHWE CBOMCTB JKECTKOM BOJIBI, IpoIlecca TOPEHHUS Keje3a B
KUcToposie  (BO3MOXKHO  HCIOJNB30BAaHHE  BUACOMATEpUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHusl, KajlbllUs, AIFOMUHUS, 1IMHKa, xene3a (I1) u xenesa
(ITT), meau (II), HaGmroieHNE U OMKMCAHKE MPOIECCOB OKPAIIMBAHUS TJIAMEHW MOHAMM HATPHS,
KaJIis ¥ KaJIbIHs (BO3MOXKHO HCIIOB30BaHUE BHUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCU]IA LIMHKA, pEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 1O
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemectBa u mMarepuanbl B TIOBCEHEBHOM XKMU3HHM YelloBeKa. be3omacHoe MCrosib30BaHUe
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momols mpH XUMHYECKHX OXKOTax U
OTPABJICHHSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXkarollel cpenbl (MpeaenbHas AOMYyCTUMAasi KOHLIEHTpalus
BeniecTs, ganee — [1/IK). Pons Xxumuu B penieHuu 3K0JI0THYECKUX MPOoOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUTABBI METAJIIIOB, MIOJUMEPHBIC MaTEPHATIBI).

Mescnpeomemnuie ceazu



Peanuzanusi MeXIpeAMETHBIX CBSI3€U MPU U3YyYEHUU XUMHUU B 9 Kjacce OCyHIECTBISETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TakK U TOHSATHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJISl OT/ICIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO61ure ecTeCTBeHHO-HaY4YHbIE IOHATHS: Hay4HBIH (PaKkT, rUNoTE3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KIacCHU(pUKaIUs, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MepeHHe, MOJIENb, SIBICHNE, TApPHUKOBBIN 3D PeKT, TEXHOJIOT s, MaTepHAaIbI.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIBI,
PaAMOAKTUBHOCTb, MOJIEKYJIA, DSJIEKTPUYECKH 3apsj, MPOBOJAHHMKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHME BEIIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3MYEeCKHe BEIMYUHBI,
€MHUIBI U3MEPEHUS, KOCMUYECKOE POCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAJbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOpPHbIE MOPOIBI, MOJIE3HBIE
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHUUN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4yHOCTHBIE PE3YNbTaThl OCBOCHHSI IPOTPaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHHS
JIOCTUTAIOTCS B XOZIe 00Y4EHUsI XMMUU B €JUHCTBE y4EOHOM M BOCIIUTATEIBHOM 1€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHUMCKHMH  COLMOKYJIBTYPHBIMH ¥  JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMU M HOpPMaMH HOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATIM3AINN 00yYarOIIUXCS.

JIMuHOCTHBIE PE3YJbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa ACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOTO BOCTTUTAHUS:

LIEHHOCTHOT'O OTHOILEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEINI0, TIOHMMAaHMS 3HAYCHUsS XMMUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JTOCTOBEPHON MH(OpMaIeil 0 mepeaoBbIX JTOCTUKEHUSAX U OTKPBITHAX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa 1 00LIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEJCTaBICHNUS O COLMAIBHBIX HOPMax M MpPaBUIaX MEXKIMYHOCTHBIX OTHOLICHWH B
KOJJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYruX BHJAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOHM JIeSITETFHOCTH MPH BBIOJHEHUH YYeOHBIX, TIO3HABATEILHBIX 33]a4, BBHIIIOJHEHUU
XUMHUYECKHX 3KCIEPUMEHTOB, CO3/1aHUM y4EOHBIX MTPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHIO
¥ B3aMMOIIOMOIINM B TIPOLIECCE 3TOM y4eOHOW AEATENbHOCTH, TOTOBHOCTH OIEHHBATH CBOE
IIOBEJICHUE U IOCTYNKH CBOMX TOBapHIIEe C MO3ULMH HPABCTBEHHBIX M INPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEICTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHYECKHE  MPEJCTABICHHS O  BEIIECTBE M  XWMHYECKOW  pEeaKIuH,
COOTBETCTBYIOII[E COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTABISIOLIME OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, NPEACTaBICHHsS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX UYeJIOBeKa ¢ MPHUPOJHON cpeioil, 0 poiu
XMMHHU B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HAIPaBJICHHbIE Ha IOJYYEHHWE HOBBIX 3HAHUH MO XUMUH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJaeMbIX IIPOIECCOB U SIBJICHWH, II03HABATEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKOM KYJIbTYpBI, B TOM YHCIIE HABBIKOB CAMOCTOATENbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPaTypOd, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpPEC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHON M HCCIENOBATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE I[IEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370POBEIO,
YCTAaHOBKM Ha 370POBbI 00pa3 >KU3HU, OCO3HAHME IIOCIEACTBUI U HENpPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJIEHUSI alKOrojisi, HapKOTHKOB, KYpEHHs), HEOOXOAUMOCTH COOJIOIEHUS
npaBuil 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKMMHU BEILIeCTBaMH B OBITY U pealbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHYECKOMY M3YyUSHHIO TPOQecChii U TpyAa pa3IMdHOTO POja, YBaXKEHHUE K
TPyAy M pe3ylbTaTaM TPYAOBOH JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUs
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAHHBIA BBIOOP WHIMBUAYAILHOW TPaeKTOPUHU
POJOJDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
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OOIIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycrmeumHoi npogecCHoHaIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON CPeAe;

6) 9K0JIOrH4eCKOr0 BOCIUTAHUS

9KOJIOTUYECKHU 11e/1ec000pa3HOe OTHOUIEHUE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M 0E30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHS MPaBMJI 0€30MacHOTrO MOBEACHUS MpU paboTe ¢ BeIeCTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIIUX 30POBbIO U KU3HU JIFOACH;

CIIOCOOHOCTH TPUMEHATh 3HAHUS, MOJIy4YaeMble NPU HM3YYEHUM XUMHH, JJIS PELICHUS
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, Ul IOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJBTYpBl, OCO3HaHUSA TTTOOAIBHOTO XapaKTepa SKOJIOTUYECKUX MPoOIeM U MyTel MX pelieHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTHYECKOTO MBILUICHHS, YMEHHUs PYKOBOJCTBOBATbHCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeqMETHBIX pPE3yJIbTAaTOB BBIIENIAIOT 3HAYMMBIE IS (HOPMUPOBAHUS
MHUPOBO33PEHUS OOILIECHAYYHbIE MOHATHUS (3aKOH, TEOpHUs, MPUHLMII, TUIOTe3a, (aKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMH U3 ATUX MPeAMETOB (pOPMUPOBATH MPEACTaBIECHUE O
LIEJIOCTHOW HayyHOW KapTHUHE MUpa, U yHUBEpCalbHblEe Y4ueOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHUKATHBHbIE, PEryJIATHBHBIE), KOTOpbIE OOecreduBaoT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JESTEIbHOCTH.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC NelCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

YMEHMSI HCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS IIPU OCBOCHHM 3HAHUM:
pPacKpbIBaTh CMBICA XUMHYECKMX T[OHATUH  (BBLIEIATH HUX XapaKTEepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITHUSAMH), UCHOJIb30BATh HOHATHUS AJIS OObSICHEHUS
OTIENbHBIX (DaKTOB W SBICHHH, BBIOMpPATh OCHOBAHWS WM KPHUTEPHH IS KiaccuuKanuu
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBA3H
MeX1y 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHBIC, IEYKTHBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUECHUS;

YMEHHE NPUMEHATh B IPOLECCEe MO3HAHUS MOHATHS (MPEAMETHbIE U METallpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, NPeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHMM MOJIENIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI JIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHME XHUMHYECKOM peakud — TNpU pELlIeHUH YydeOHo-
IIO3HABATENIBHBIX 33134, C Y4E€TOM O3THUX MOJEIbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKUX DPEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3yYaEMBIX NIPOLECCAX U ABJICHUSIX.

ba3oBrble uccienoBare/ibCKue 1eHCTBHA:

YMEHHUE HCIOJIb30BaTh IIOCTABJICHHBIE BOIIPOCHI B KA4eCTBE MHCTPYMEHTA IIO3HAHUA, a
Takkeé B KayecTBE OCHOBBI Uil (OPMHUPOBAHMS THUIIOTE3bl MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKICHMUI;

pUOOpETEHNE OMbITa MO IUIAHWPOBAHMIO, OPraHMU3AMU M TPOBEJACHHUIO YUYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0aTh 3a X0JIOM MPOLIECCa, CAMOCTOATEIBHO MPOTHO3UPOBATh €TI0
pe3ynbTaT, (GopMyInpoBaTh OOOOLIEHHS M BBIBOJBI IO pe3ysibTaTaM IPOBEAEHHOTO OIIbITa,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padorTe.

Pa6ora ¢ undopmaunmeii:

yMeHUue BbIOMpPAaTh, aHATU3UPOBATh U MHTEPIPETHPOBATH HH(OPMAIMIO PA3TUYHBIX BUIOB
1 (GopM IPECTaBICHUS, TOJYyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-TIONYJIsIpHAs JTUTepaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHblE MOcoOus, pecypchl HMHTepHeTa), KpUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;



YMEHHUE MPUMEHATh Pa3JInYHbIe METO/bI U 3alPOCHI MPU MOUCKE U 0TOOpE UH(OPMAIH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS y4EOHBIX M MO3HABATEIBHBIX 3371a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(DOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIL30BAHHS PA3TUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANIbHYIO (OpMy TpeacTaBIeHUs
UHPOPMALIMM M WUTFOCTPHPOBATH pEIIaeMble 3aJ1a4d HECIOXHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHUE HCIOJIb30BaTh M AHAIM3MPOBATH B MpoOIlecCe YUYEOHOH W HCCIICAOBATEIHCKOM
NEeSITeIbHOCTH HH(POPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO3SHUCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOIeH TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe el cTBUA:

YMEHUSl 3aJaBaTh BONPOCHI (B Xoxae nuamora W (WIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBIOJHEHUS
NPEIOKEHHOH 3a/1a4H;

YMEHUS IPECTABIIATH IMOJyYeHHBIC PE3YIIbTAaThl TO3HABATEIBHOMN NEATEIILHOCTH B YCTHBIX
U TMHChMEHHBIX TEKCTaX; JIeJIaTh MPE3CHTALUI0 PEe3yJIbTaTOB BBINOJHEHHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JA0OpPAaTOPHOM PAOOTHI MO HMCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

yYMEHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOW MO3HABATEIBHOU H
UCCIICIOBATEIbCKON JICATEIILHOCTH TPH PEIICHHH BO3HHKAKOIIUX MPOOJeM Ha OCHOBE ydéTa
OOIIMX WHTEPECOB W COTJIACOBaHMS MO3MLIUK (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONPEACICHIE KPUTEPUEB 110 OIICHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryasiTuBHBbIe yHHBepcaJIbHbIe y4eOHbIE TeiiCTBHA:

YMEHHUE CaMOCTOSITEIIEHO OINPEENIATh NN JIeSTeIbHOCTH, TNIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOK JICATEIILHOCTh, BBIOMPATH
HanOonee dS(QQeKTuBHBIE CIMOCOOBI peUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH NPEAJIOKEHHBIH aJTOpUTM JIeHCTBUH NpHU
BBHIITOJIHEHUH 33JIaHUH C y4ETOM TMOJNyYeHHWs HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOrO pe3ysbTaTa 3asBICHHON LeNH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIOBUH 3a/IaHUA.

INMPEJIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMETHBIX pe3ylIbTaTOB IO OCBOCHHIO OO0S3aTENBHOIO COJEpKaHMs,
YCTaHOBJIEHHOIO JAaHHOM (QenepanpbHOl pabodeld mIpoOrpaMMoil, BBIIEISAIOT: OCBOEHHBIE
o0yJarolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHUS WU CIOCOObI JeicTBui, cneuuduyeckue amst
npeaMeTHoW oOnactu «XHUMHS», BUIBl AESITEIBHOCTH IO MOJYYEHHI0 HOBOTO 3HAHMS, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K kxoHmy oOydeHus B9 KJjacce peiIMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

e PACKpbIBaThb CMBICI OCHOBHBIX XMUMHYECKHMX TMOHATUN: XUMHUYECKUH HIIEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCIICHUS, XMMHYECKas pEeakKIus, XUMHYecKas CBS3b,
TETIOBON PQEKT peakiyu, MOJb, MOJISIPHBIM 00BEM, PACTBOP, IEKTPOIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] AMCCOLMAINS, DPEaKIMK HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHe, OOpaTHUMble W HeoOpaTHMble pEaKIHH, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peaKiuyu, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJEHHE, AaJlJIOTPOIHUS,
aM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBAJEHTHAs, HOHHAsI, METAIMUECKas), KpUCTATMUECKast
pemérka, KOppO3Usi METaJUIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOW peaKIHH, MpereiabHO
nonyctumast koHuentpauus [1/1K Bemectsa;

 WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHMUYECKUX MOHSITUA MU TNPUMEHSATH ITH
MOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;
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e IICTIOJIB30BaTh XMMHUECKYI0O CHMBOJIMKY JUISI COCTaBJICHHMS (OpMys BeIIeCTB U
YpaBHEHUN XUMHUUYECKUX PEAKIINH;

e OIIPEAEIATh BAJIEHTHOCTh U CTEIIEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB B COETUHEHUSX
pPa3IMYHOr0 COCTaBa, MPHUHAMJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KIIACCy COEIMHEHMM IO
dopmynaM, BUJ XMMUYECKON CBSA3H (KOBaJCHTHAs!, HOHHASI, METAILIMYECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOH (opmyle, XapakTep cpelbl B BOAHBIX PacTBOpPax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

e packpsiBaTh cMbIci [leproanueckoro 3akona J{. . MenneneeBa u AeMOHCTPUPOBATH €r0
NOHMMAaHME: OIMCBHIBATh M XapaKTepu3oBaTh TaOiuuHyro (opmy I[lepuoanyeckoil cucTembl
XUMHYECKHX SJIEMEHTOB: pazlinyarh MOHATHUS «TJaBHas moArpymnmna (A-rpynma)» u «moOouHas
noarpynna (b-rpynma)y», maneie W OoJdbIIME TEPHOIBI, COOTHOCUTH O0O3HAUEHHSI, KOTOPHIE
UMEIOTCS B TMEPUOJUYECKON Talbivile, C YHCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi sApa, o0lIee YUCIO JIEKTPOHOB U pacHpeesieHHe UX
0 3JICKTPOHHBIM CIIOSIM), OOBSACHATH 00II1e 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHHH B Ipelenax MajiblX HEpUOJO0B U IJIaBHBIX MOATPYHI C YYETOM CTPOCHHUS UX
aTOMOB;

e KITaCCU(UIMPOBATE XUMHUYECKHAE DJIEMEHTHI, HEOPTaHMYECKUE BEUIECTBA, XUMHUYECKUE
peakiuu (10 YUCIY U COCTABY YYAacCTBYIOIIUX B PEAKIMH BEIIECTB, M0 TEIJIOBOMY 3 (deKTy, 1mo
M3MEHEHHUIO CTENICHEN OKHUCIEHUSI XUMUYECKUX JIEMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBATH) oOOHmME U cHenudpUYecKre XHUMHUYECKHe CBOWMCTBA
IIPOCTBIX M CJIOXKHBIX BEILIECTB, MOATBEPKAAsl ONUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOUIUX XUMUUYECKUX PEAKLIHIA;

e COCTaBJISITh YPABHEHUS 3JICKTPOJMTUYECKOW JMCCOLMALMMA KHUCJOT, IIEJIIOYEH U COJIEH,
MOJIHBIE M COKpAlIEHHBIE YypaBHEHHUS pEakuii HOHHOrO OOMEHa, ypaBHEHHUS peaKluH,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXJY BEUIECTBAMM Pa3JIMYHBIX
KJIaCCOB;

e PACKpbIBaTh CYHIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHU IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

e IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX TPEBPAILICHUNA B PA3JIMYHBIX YCIOBHSIX;

e BBIUUCIISITH OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJSIPHYIO Macchl BEIECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa 1o (popMyJie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOAMTH PAcU€Thl IO YPABHEHUIO XUMUYECKON PEAKIUY;

e COONMIONATh MpaBWJIa IOJIb30BAHMSI XHMHYECKOM TOCyqod M J1abOpaTOpHBIM
00opy/s0BaHUEM, a TaKXKe MpaBuia 00OpaIleHNs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSIMU
[0 BBINOJHEHUIO JAa0OpAaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHHIO U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO ra3a);

e IPOBOJIUTh PEAKIIMH, MOJATBEPKIAIOLIME KAaueCTBEHHBIM COCTAaB PA3JMUYHBIX BEUIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHaT-, ¢ocdar-, cuIuKat-,
cynbdar-, TUAPOKCHUA-UOHBI, KATHOHBI aMMOHHMSI M HOHBI HW3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

e IPUMEHATH OCHOBHBIE OIEPALlUU MBICIUTEIBHON NEATEIIBHOCTH — aHAJINW3 M CHUHTES,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3alMIO, BbISIBIICHUE TPUUMHHO-CIIEICTBEHHBIX CBA3EH — AJis
W3YYEHHUs CBOMICTB BEIECTB U XUMUYECKUX PEAKIUI, €CTECTBEHHO-HAyUYHbIE METO/bI I03HAHUS
— HaOI0IeHNE, U3MEpPEHUE, MOICTUPOBAHNE, SKCIIEPUMEHT (PeaJIbHbII 1 MBICIIEHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

Ne HanmeHnoBaHMe pa3ielioB U TEM ITPOrPaAMMBbI KonmyectBo yacos OnekrpoHHbIe (1(POBBIC) 00pa3oBaTEIBHBIC
n/n Bceero | KontponbHubie | [IpakTuueckue pecypcesl
paboTHI paboThl

Pa3ned 1. BemecTBO M XMMHYecKHe peaKkIul

1.1 | IloBTOpeHue u yrirydieHue 3HaHU OCHOBHBIX 5 1 bubnunoreka I{OK https://m.edsoo.ru/7f41a636
pasziesioB Kypca 8 kiacca

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakluit 4 bu6imoreka I{OK https://m.edsoo.ru/7f41a636

1.3 | DnekTponuTHYECcKas TUcconuaus. XMMUUECKHE 8 1 1 bubnunoreka LIOK https://m.edsoo.ru/7f41a636
peaKIiMy B pacTBOpax

Wroro no pazneny 17

Pa3nes 2. HemeTassibl M MX COeIMHEHHS

2.1 | O6mas xapakTepuCTHUKa XUMHUYECKUX AJIEMEHTOB 4 1 bu6mmoreka 1{OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['asiorenst

2.2 | O0mas XxapakTepuCcTHKa XUMHUYECKUX AJIEMEHTOB 6 bu6mmoreka L{OK https://m.edsoo.ru/7f41a636
VIA-rpynmsl. Cepa u €€ coeTMHEHUS

2.3 | O0mas xapakTepuCTUKa XMMUYECKHX 3JIEMEHTOB 7 1 bubmmorexa LIOK https://m.edsoo.ru/7f41a636
VA-rpynnsl. A3ot, pocdop 1 UX COeAUHEHUS

2.4 | O0mas xapakTepUCTUKa XMMUYECKHX 3JIEMEHTOB 8 1 2 bubmmorexa LIOK https://m.edsoo.ru/7f41a636
[VA-rpynnel. Yriepoa u KpeMHUR U X
COETMHEHUS

Hroro no paszneny 25

Pa3nes 3. MeTa/liibl M HX COeAMHEHUS

3.1 | O61ue cBoiicTBa METAILIIOB 4 bubmuorexa I{OK https://m.edsoo.ru/7f41a636

3.2 | Baxneiimme MeTajIbl U UX COEIUHEHUS 16 1 2 bubmoreka IIOK https://m.edsoo.ru/7f41a636

Hroro no paszneny 20

Paznen 4. Xumus u okpyskamomas cpeia

4.1 | BemecTBa 1 MaTepuasl B )KU3HH YEJIOBEKa 3 ‘ bubmuorexa I{OK https://m.edsoo.ru/7f41a636

Hroro no paszneny 3

PesepBHOe Bpemst 3 bubanoreka [OK https://m.edsoo.ru/7f41a636

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
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IPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM NPOI'PAMMABI

Kon IIpoBepsiemble npeMeTHBbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOI'O 00111ero
NpoBepseMoro o0pa3oBaHus
pe3yJbTara
1 ITo Teme: «BenecTBo 1 XUMHYECKash peaKus»

11 PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHATUMN: PACTBOP, IEKTPOJIUTHI, HEANEKTPOJIUTHI, SJIEKTPOIUTHUECKAs JUCCOLUALNS,
peakiuyu HMOHHOTO OOMEHa, KaTajiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaThMble U HeoOpaTUMbIE peaKIMH, OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIUH, OKHCIUTEIb, BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAHOBJICHHME, AUIOTPONUs, aM(OTEpHOCTS,
XMMHUYECKas CBA3b (KOBAJIGHTHAs, MOHHAS, METAJNIMYEeCKasl), KpUCTAIITNYecKas penI€TKa, CIUIaBbl, CKOPOCTh XUMUYECKOW PeaKIuu

1.2 WJUTIOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XHUMHYECKHUX MOHATHH M MPUMEHSITh 3TH TMOHATHUS NPU ONMUCAHUU BEIIECTB U HUX
MpEeBpalCHU N

13 COCTaBJISITh YPABHEHUS IEKTPOIUTUYECKON TUCCOLMALIMY KUCIIOT, EN0Ye U COJeH, MOJIHbIE U COKPAIIEHHBIE YPaBHEHUS PEAKIIUii
HMOHHOT0 0OMeHa

14 PacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IMOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOro OanaHca 3THX
peakuuii

1.5 MIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN peaKInu

2 ITo remam: «Hemeraiuibl 1 X coeguHEeHUs» U «MeTauibl U UX COSTUHECHUS)

2.1 XapakTepu3oBaTh (OMUCHIBATh) OOIIME M clenu(pUUIEecCKne XUMHUYECKHE CBOMCTBA MPOCTHIX W CIIOKHBIX BEILIECTB, MOJATBEpKIast
ONMCaHNE NIPUMEpPaMH MOJIEKYJISIPHBIX Y HOHHBIX YPABHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PeaKuil

2.2 COCTABJISITh YPABHEHHMSI PEAKIMH, MOJITBEPKAAIOIIUX CYIIECTBOBAHUE F€HETUYECKON CBA3U MEXAY BEIIECTBAMH PA3JIMUHBIX KJIACCOB

2.3 MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHHMSI, BO3MOXKHOCTH NMPOTEKAHUS XUMHYECKHX IpEBpallleHUud B
pa3IMYHBIX YCIOBUSIX

24 clIeIoBaTh IpaBHJIaM IOJIb30BaHUS XMMHUYECKOH IMOCYIoW M J1ab0opaTOpHbIM 00OpyHOBaHUEM, a TAaKKe MpaBuiIaM oOpallleHus c
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLHUSMH O BBIIOJIHEHUIO JJAOOPATOPHBIX XUMHUUECKUX OIBITOB IO MOJYYEHUIO U COOMPAHHIO
ra3000pa3HbIX BENIECTB (AMMHAKa U YIIIEKUCIIOro ras3a)

2.5 MIPOBOANTH PEAKIMH, MOJITBEPKIAIOLINE KAaueCTBEHHBIM COCTAaB PAa3JIMYHBIX BEIIECTB: PAaClO3HABATh OIBITHBIM MYTEM XJIOPHI-,
Opomun, monun, kapOonart, (ocdar, cunukar, cyiabpaT, THIPOKCUIUOHBI, KaTUOHBI aMMOHHS, HMOHBI H3YYE€HHBIX METAJJIOB,
IIPUCYTCTBYIOIME B BOJHBIX paCTBOpax HEOPraHMUECKUX BEIIECTB

3 ITo Teme: «XuMus U OKpyXxarolias cpeaay
3.1 pacKpbIBaTh CMbICI OCHOBHBIX xuMHuueckux nouatuil: [1/IK BemecTBa; koppo3usi MeTaaioB
3.2 MPUMEHSATh OCHOBHBIE ONEPAIMH MBICIUTENBHON JESITEeIbHOCTH — aHAIW3 M CHUHTE3, CpaBHEHHE, 000O0IIeHHe, CHCTEMaTH3aluIo,

BBISIBIICHHE NPUYUHHO-CIICICTBEHHBIX CBA3€H — I M3YYEHHsI CBOMCTB BEIIECTB U XUMHUYECKHX PEAKLHN; €CTECTBEHHOHAYUYHBIE
METOBI IO3HAHUS — HAOJIIO/ICHHE, U3MEepEHHEe, MOJICTUPOBAHHE, SKCTIEPUMEHT (peabHbIi  MBICJICHHBIH )
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IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

BemectBo n xumunyeckas peakuus. [losropenue

1.1

[Tepuonuueckuii 3akoH. [lepronnueckas cucrema xumudeckux snementoB .M. MenneneeBa. CtpoeHrne aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XUMHUYECKHUX OJJIEMEHTOB MEPBBIX TPEX NEPHOJOB, Kajus, KajdbllUd U UX COCIUHEHHUA B COOTBETCTBUHU C
MOJIOYKEHHEM dJIeMeHTOB B Ilepronyueckoii cucteMe U CTPOSHUEM UX aTOMOB

1.2

Crpoenue BemiecTBa: BUIbI XUMUYECKON CBSI3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA
KPUCTAINIMYECKON PEIIETKM M BUAA XUMHYECKOW cBsi3u. Knaccudukamus M HOMEHKIATypa HEOPraHMYeCKHX BEHIECTB (MEXIy-
HapoJiHasi M TPUBHAJIbHAS). XMUMHYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PA3IMYHBIM KjaccaM HEOPTraHWYECKUX COCIUHECHHM,
TEHETUYECKas CBSI3b HEOPTAaHUYECKUX BEIIECTB

1.3

Knaccuukanuss XUMHUYECKUX pEaKIHid M0 pa3IMYHbIM MpPU3HAKaM (110 YUCIY W COCTaBY YYacTBYIOIIMX B PEAKIUH BELIECTB, IO
TeII0BoMY 3¢ (eKTy, 0 U3MEHEHHUIO CTENEHEH OKMCICHHMS XMMHYECKHX 3JIEMEHTOB, [0 00paTUMOCTH, MO Y4acTUIO KaTajlu3aropa).
DK30- U 3HJIOTEPMUYECKUE pEaKLIUU, TEPMOXUMUYECKUE YpaBHEHMs. [IoHATHE O CKOPOCTH XUMHYECKON peaKkIMu

14

ITonsarue o0 O6paTI/IMBIX nu H606paTI/IMBIX XUMHUYCCKUX PCAKLUAX. IlonssTHE O TOMOTCHHBLIX U I'CTCPOIrCHHLIX PCAKIHAX. Ilonstue o
XUMHWYCCKOM PaBHOBCCHUMU. CDaKTOpI)I, BJIMAIOIIMC Ha CKOPOCTH XHUMHYISCKOMN PCaKn U MOJIOKCHUC XMMHUYCCKOI'O PAaBHOBCCH

1.5

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE p€aKkuuu, SHCKTpOHHBII\/JI 0aJaHC OKMCIUTEIbHO-BOCCTAHOBUTEIIHLHOM pCaKknuu. CocraBieHue
ypaBHeHI/Iﬁ OKHCJIUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/Iﬁ C UCITOJIb30BAHUCM MCTOA 3JICKTPOHHOT'O Oananca

1.6

Teopust 371eKTPONUTUYECKON JUCCOUAMH. DIEKTPOIUTHI U HEANEKTPOIUThl. KaTroHbl, aHnOHBI. MeXaHu3M JuCCOLMAaIuU BEIIECTB
C pa3IMYHBIMU BUIAMU XUMHUYecKkol cBs3u. CreneHb nucconuanuu. CuiibHbIe U ciadble 3JEKTPONUTHL. Peakiimn MOHHOro oOMeHa.
VYcnoBus mpoTeKkaHUs pPeakUMi MOHHOrO OOMEHa, IMOJIHBIE M COKpalll€éHHblE MOHHBIE YypaBHEHMsI peakuuil. CBoOMcCTBa KHCIOT,
OCHOBAaHUHU U cOJIel B CBETE MpeACTaBICHUN 00 3JEeKTpoIUTHUYECKON aucconuanuu. KauecTBeHHblE peakluu Ha HMOHBI. [loHsTHE O
TUAPOIIN3E COJIEH

1.7

XUMUYECKUH HKCIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMH KPUCTAIIMYECKHX PEIIETOK HEOPraHMYeCKHX BEIIECTB — METauioB U
HeMeTauIoB (rpaduTa U anmasa), CJIOKHBIX BEIIECTB (XJIOpHIa HATPHsI); UCCIICOBAHNE 3aBUCHMOCTH CKOPOCTH XUMUUYECKON PEaKInu
OT BO3JCUCTBUS PA3IUYHBIX (DAKTOPOB; MCCIEAOBAHUE DIEKTPOIMPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIEcca AUCCOIHAIMH KUCIOT,
menodeld U coyield (BO3MOXKHO WCIOJB30BaHUE BUICOMATEPHAIIOR); TIPOBEACHHUE OIBITOB, WLTIOCTPUPYIOIIUX MPH3HAKHA MMPOTCKAHHMS
peakiuii MOHHOTO oOMeHa (oOpa3oBaHME OcCajKa, BbIIEICHHE ra3a, 0Opa30oBaHHE BOJbI); OIMBITOB, WILTIOCTPUPYIOMIMX MPUMEPHI
OKHUCJIUTETbHO-BOCCTAHOBUTEIIBHBIX PEAKIHi (TOpeHWe, peaklUd pa3lIoKEHUs, COCJAMHCHHS), pPaclo3HAaBaHWE HEOPTraHUYECKHX
BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIUii Ha HOHBI;, PEIICHNEe YKCIIEPUMEHTATbHBIX 3a/1a4

HemeTamis! u ux COCINHECHUA

2.1

OO6mias xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe CTeeHHu okucieHus. CTpoeHue u (pusnveckue
CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOWCTBA HA MPUMEpe XJIopa (B3aMMOJICHCTBHE ¢ METAJNIaMU, HEMETAJUIAMU,
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uieniodyamu). XnoposoaopoA. CossiHas KUCI0Ta, XMMUYECKUE CBOWCTBA, MOJIy4eHUe, IpUMeHeHue. J{eficTBue Xiopa U XJI0poBOI0pO/Ia
Ha OpraHu3M 4YelioBeKa. BakHeilnne XJ10pupl U UX HAXOXKIACHUE B IPUPOJIE

2.2

OOwias xapakrepucTika 31eMeHToB VIA-rpynmnbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHblE cTeleHH okucieHus. CTpoeHue u
¢u3nveckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJAA U CEpbl. AJUIOTPOITHBIE MOAW(UKAIMN KUCIOpOAa U cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOAOPOA, CTpOeHHE, (pu3nyeckre M XUMudeckue cBoicTBa. OKCHABI cepbl KakK IMPEICTABUTENM KUCIOTHBIX
okcugoB. CepHasi KUCIIOTa, (PU3UYECKUE M XMMUYECKHE CBOMCTBA (0OIIME KaK MpPEACTAaBUTENS Kiacca KHUCIOT M Crenu(pUIecKue).
XUMHUECKUE peaklHH, JeKallue B OCHOBE IPOMBILIUIEHHOIO crocoba nosydyeHus cepHod kucinotThl. [Ipumenenue. Conu cepHoi
KHUCJIOTHI, KayeCTBEHHasl peakuus Ha cynb(ar-uoH. Haxoxnenue cepbl M €€ COeNMHEHHH B MpUPOAE. XUMHUECKOE 3arpsi3HEHHE
OKpY’KaroIllel cpesibl COeIMHEHUSIMU cephl (KUCIOTHBIE JOXKAHU, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €0 NPEJ0TBPALICHUS

2.3

OOmass xapakTepucThuka 3NieMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTCPHBIC CTEICHW OKHUCICHHS. A3OT,
pacrpocTpaHeHue B Npupojie, GU3NYeCKHe W XMMHUYeCKHue cBoiicTBa. KpyroBopor a3ora B mpupoge. AMMHUAK, ero Qu3uuecKue
Y XUMHYECKHE CBOWCTBA, IMOJIydeHUE W npuMmeHeHne. Colli aMMOHUS, WX (U3HYECKHEe W XHMHYECKHE CBOWCTBA, NMPHUMCHCHHE.
KavecTBeHHasi peakiysi HA HOHbI aMMOHWMsI. A30THasi KUCIIOTa, ¢€ MOJy4YeHUe, (PU3MUeCKue U XUMHUYECKHUE CBOMCTBa (00IIMe Kak
MPEJICTABUTENS KJlacca KHCIOT M crenududeckue). Vcrmonp3oBaHMe HUTPATOB U COJICH aMMOHHUS B KadeCTBE MHHEPAIBHBIX
ynoOpeHuii. XuMHU4YecKoe 3arpsi3HEHUE OKPYKAFOIIEH Cpeibl COSMHEHUSIMH a30Ta (KUCIIOTHBIC TOKIH, 3arPS3HCHUE BO3/1yXa, TOYBBI
1 BOJJOEMOB)

2.4

®ocdop, annorponusie Moaudukamu pocdopa, pusndeckne u xumudeckue cporictea. Oxecup pocdhopa(V) u dpochopnas kucnora,
¢du3nyecKkre 1 XUMHUYECKHe CBOMCTBA, noinydyeHue. Mcnonb3oBanue ¢pocdaToB B KaueCTBE MUHEPAJIbHBIX Y100peHUI

2.5

OOmiast xapakrepuctuka 3neMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. YTIepon,
QIJIOTPOTIHbIE MOAU(UKALKK, PACIPOCTPAaHEHHE B MpUPOJE, (U3MYECKHe M XHMUYeckue cBoicTBa. Ancopobums. Kpyrosopot
yriepoga B mpupoze. Okcuabl yriepoja, uX (uU3n4eckue M XMMHYECKHe CBOWCTBA, JIEHCTBHE Ha KHUBBIE OPraHU3MBbI, MOTyYCHHE
U TPUMEHEHHE. DKOJIOTHYECKHEe MPOOJIeMbl, CBsA3aHHbIE C okcuaoMm yriepona(lV); rumoresa rio0ampHOTO MOTEIUICHUS KIMMATA;
napHUKOBBIH 3¢ dekr. YronapHas kucnora U e€ coiu, UX (u3MYeckrue M XUMHYECKHE CBOWMCTBA, MOJyYeHHE M INpPUMEHEHHE.
KauectBeHHast peakuus Ha kapOoHaT-uoHbl. lcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO351ICTBE

2.6

[TepBonavasibHBIC TIOHATHSA 00 OPTaHMYECKUX BEMIECTBaX KaK O COCMMHEHHSIX yriepojaa (MeTaH, 3TaH, STHJICH, alleTUJICH, dTaHO,
TIIMIEPHH, YKCYCHAs KUCIIOTa). MIX cocTaB u xuMmudeckoe cTpoeHue. [loHaTre o OMOIOrHYecKr BaKHBIX BEIIECTBAX: JKUpax, OenKax,
YTJIEBOJIaX — M UX POJIM B J)KM3HHU YelIoBeKa. MarepruaabHOEe €IMHCTBO OPTAaHUMYECKUX U HEOPTaHUYECKUX COCTMHCHHI

2.7

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOWCTBA, MONy4YeHHEe M NpuMeHeHue. CoenuHeHUs KpeMHus B mpupozae. OoOmrue
npeactaBieHuss o0 oxcuae kpemHusA(IV) u kpemHmeBoil kucinore. CHUIMKATBI, UX HWCIOJIb30BAaHUE B OBITY, MEIUIIMHE, MPOMBIII-
JEHHOCTH. BaxkHeWIe CTpOUTENbHbIE MaTepHallbl: KepamHKa, CTEKJIO, IIeMEHT, OeToH, »xkene300eToH. [IpoGiembr Ge3omacHOTro
WCTIOJIb30BaHUSI CTPOUTENHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3Y4YeHHEe 00pa3I[0B HEOPTraHMYECKUX BEIECTB, CBOMCTB COJISIHONW KMCIIOTHI; TPOBEJCHHE KaueCTBEHHBIX
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peakiuii Ha XJOPHUI-MOHBI U HAOJII0EHUE NPU3HAKOB MX IPOTEKAHUS; OMBITHI, OTpakarolre (pU3nMuecKue U XMMHYECKUEe CBONCTBA
raJIOTeHOB U UX COEAMHEHUH (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEPHAJIOB); 03HAKOMIICHHE ¢ 00pa3amMu XJIOPHUIOB (TaJIOTCHHUIOB);
O3HAKOMJIEHHE ¢ o0pa3zliaMu cepbl U €€ COEJUHEHUSAMHU (BO3MOXHO MCIIOJIB30BaHUE BHUJEOMAaTEpHalioB); HAOIIOJEHHE Ipolecca
o0yrJIMBaHUs caxapa Moj ACUCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3y4€HUE XMMUYECKUX CBOMCTB pa30aBlIeHHON CEpHOI
KHUCJIOTBI, IMPOBEACHUE KAYeCTBEHHOW peakluu Ha cynb(arT-uoH U HAOIOAECHUE IpHU3HAKA €€ NPOTEKaHUs; O3HAKOMIIEHHE C
(bu3nUecKUMHU CBOMCTBaMU a30Ta, ochopa u ux coennHeHUH (BO3MOKHO HCIIOIH30BAHKIE BUACOMATEPUAIIOB), 00pa3liaMy a30THBIX U
¢dochopHBIX ynoOpeHMii; HoiaydyeHue, coOMpaHue, paclo3HaBaHWE M H3yYEHHE CBOMCTB aMMMaKa; IPOBEIEHUE KauyeCTBEHHBIX
peaknuii Ha UOH aMMOHHS M (docdaT-uoH U U3yueHHE NMPU3HAKOB MX MPOTEKaHMs, B3aMMOJCHCTBUE KOHIIEHTPUPOBAHHON a30THOM
KHUCJIOTHI ¢ MEJIbIO (BO3MOXKHO MCIOJIb30BaHUE BUAECOMATEPUAIIOB); H3yUE€HUE MOJieNeil KpUCTANIMYEeCKUX PElIETOK anMasa, rpadura,
¢bymiepeHa; 03HaKOMIICHHE C TPOLIECCOM aICOPOIMH PaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOTA3a;
[oJIy4eHue, coOupaHue, paclio3HaBaHUE U U3Y4YE€HUE CBOMCTB YIJIEKHCIIOro ra3a; poBeJeHHE KayeCTBEHHbIX Peakluii Ha KapOoHatT- 1
CWJIMKAT-UOHBl U H3yYEHHE NPU3HAKOB HUX IIPOTEKAHUS; O3HAKOMIICHME C NPOAYKLUMEH CHIMKATHOW NMPOMBIILICHHOCTH; PEIICHUE
SKCIIEPUMMEHTAJIBHBIX 3a1a4 10 TeMe «BakHel1e HeMEeTaJlIbl U X COSIUHEHUS»

Mertamisl 1 uX COCIUHCHUA

3.1

OO6m1as XapakTEePUCTHKA XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU MX MOJI0KeHUs B [leproandeckoit cucTeMe XUMHYECKUX
sanemenToB J.M. MenneneeBa u ctpoenust aromoB. CTpoeHHe MeTauioB. MeTamuinueckasi CBsi3b U METaUIMUECKasi KPUCTAILTNYECKAs
peméTKa. DNEeKTPOXUMUYECKUH Psii HANPSHKEHU METaJJIOB

3.2

dusnyueckre 1 XUMUYECKHE CBOMCTBA MeTayIoB. OO0IIMe criocoObl MoydeHus: MeTayliioB. [loHATHE 0 KOPPO3UK METAILIIOB, OCHOBHBIE
CroCcOOBI 3aIIUTHI X 0T KOoppo3uu. CruiaBsl (CTadb, YyTyH, JIOPATIOMUHNN, OpPOH3a) U UX IPUMEHEHHE B OBITY U TPOMBITIIIIEHHOCTH

3.3

[llenounsle mMetamibl: nosioxkenue B [lepumonnueckoi cucrtemMe xummyeckux 3nnemeHToB .M. MeHneneeBa; cTpoeHHEe UX aTOMOB;
HaxoXJeHue B mpupoje. Ousndecknue U XMMHUUECKHUE CBOWMCTBA (Ha mpumepe HaTpus U Kaius). OKCUABl M THAPOKCHABI HATPHS U
KaJius. HpI/IMeHeHI/IC IICJIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/IfI

3.4

[lleoyHO3EMENBHBIE METAJUIBI MarHuid M KaJbLUi: mnoJsiokeHue B llepuonnueckoi cucremMe XuUMHUYECKUX dneMeHtoB .M.
MenpeneeBa; CTpOEHUE UX aTOMOB; HaXOKJICHUE B Mpupojie. PU3NUYECKHe U XUMHYECKHE CBOWCTBA MarHus M Kajublus. Baxkueiume
COCIMHEHUS KaNbIIHsl (OKCUJ, THAPOKCH, coH). JKECTKOCTH BOJIBI M CIOCOOKI €€ yCTpaHeHHs

3.5

ANIOMHHUI: TOJOXEHUE B Hepnozu/lqecxoﬁ CUCTEME XHMMHUYCCKHUX J3JICMCHTOB I[I/I MCHJIGJ'ICCBB.; CTPOCHUC aTOMa; HAXOXICHHC B
IIpupoac. DU3NYECKHEe U XMMUYECKHE CBOMCTBA ATFOMUHUS. AM(I)OTCpHLIC CBOICTBA OKCHAA U T HAPOKCHU A AJIFOMHUHUSA

3.6

XKenezo: monoxxenue B [lepuogudeckoil cucreme Xumuueckux snemeHToB [I.V. MenaeneeBa; cTpoeHHWE aToMa; HaXOXJICHHE B
npupoje. Puznueckre 1 XUMHUIECKUEe CBOMCTBA keme3a. Okcuasl, ruapokcubl u conu xkenesa(ll) u sxenesa(Ill), ux cocras, cBoiCcTBa
Y TIONTyYeHUE

3.7

XUMHYECKUH HKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3IlaMyd METaJUIOB M CIIaBOB, X (PM3MYECKUMHU CBOMCTBAMH; U3YUCHHUE PE3yTbTaTOB
KOPpO3UH METAJUIOB (BO3MOKHO HCIIOJIb30BAaHHE BUIEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUSI OKCHJIA KaJbI[Us W HATPUS C
BOZIOM (BO3MOKHO HCHOJIb30BAaHUE BHUIEOMATEPUAJIOB); HCCIEIOBAHUE CBOMCTB JKECTKOM BOJBI; NIpolecca TOPEeHus xKelesa B
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KHCIIopo/ie (BO3MOXKHO MCIIOJIb30BAaHHE BHJIEOMATEPUANIOB); MPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX pEaKIUil Ha HMOHBI (MarHus,
Kalblus, amoMmuHus, 1uHKa, skene3a(ll) m xemesa(Ill), memu(1l); HabmogeHNe M omMHMCAaHWE TPOIECCOB OKPAIIWBAHUS IUIAMEHU
MOHAMH HATpusl, KaJus U KaJblus (BO3MOXKHO HCIOJIb30BaHUE BHIEOMATEPHAIIOB); UCCIIEJOBaHHE aM(OTEPHBIX CBONCTB IMIPOKCHIA
QTIOMUHHUS U TUIPOKCH/IA IMHKA; PEIICHHE SKCIEPUMEHTAIBHBIX 3aJ1a4 M0 TeMe «BakHelime MeTasuibl U UX COCTUHEHUSD)

4 XuMUs U OKpy’Karolas cpeja
4.1 Hosble MaTepuansl 1 TexHOJIIOIMM. BemiecTtsa M marepuainsl B IIOBCEJHEBHOM XKU3HM 4YeloBeka. XMMHS U 310poBbe. be3omacHoe
VCIIOJIb30BAHUE BELIECTB U XUMUYECKUX peakluii B ObITy. [lepBas noMols Ipyu XUMUYECKUX 0)KOTaxX M OTPaBJICHUSIX
4.2 OCHOBBI  3KOJIOTUYECKOW TI'pPaMOTHOCTH. XHMHYECKOe 3arpssHeHue okpyxatome cpensl [IJIK. Ponp Xxumum B pemieHun
9KOJIOTHYECKUX MpobeM. IIpupoaHble HCTOYHUKH YIIIEBOIOPOJIOB (yrojb, IPUPOIHBIN ra3, He(Th), MPOIYKTHI UX MEepepaboTKH, UX
POJIb B OBITY U IPOMBIIIIIEHHOCTH
4.3 XUMHUYECKUI SKCIIEPUMEHT: HU3ydYeHUe 00pa3oB MaTepHaIoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE MaTepHaIbl)
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IMMPOBEPSEMBIE HA OI'D 110 XUMHU TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM

IMPOI'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepseMoro
TpedOBaHMs

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS OCBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

0 MO3HABA€MOCTH SIBIICHHI pupoabl, IOHUMAHUC O00BEKTHBHOM 3HAYMMOCTH OCHOB XMMHYECKOM HAayKH KakK oOactu COBpPCMCHHOT'O
CCTCCTBO3HAHUs, KOMIIOHCHTA O6H.I€I‘/‘I KYJIbTYPBI U HpaKTquCKOﬁ ACATCIIbHOCTU YCJIOBCKAa B YCJIIOBUAX COBPEMCEHHOI'O O6IJ_ICCTBa;
IIOHUMAaHHWEC MECTa XUMHUH CPEAN JPYIUX CCTCCTBCHHBLIX HAYK

1.2

O HAaY4YHBIX MCTOAAX IMO3HAHUS, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U TCOPECTHUYCCKUX MCTOAAX HUCCIICAOBAHUSA BCUICCTB U U3YHUCHUSA
XHUMHUYCCKUX peaKHHﬁ; YMCHUEC UCITOJIB30BATh MOJACIN JJIA 00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYIJI

13

0 cdepax npodhecCHOHANBHOW AEATENBHOCTH, CBA3aHHBIX C XUMHEH M COBPEMEHHBIMH TEXHOJIOTHSIMHM, OCHOBAaHHBIMH Ha
JOCTIDKEHUSIX XUMHUYECKOW HAayKH, 4YTO TO3BOJHMT OOYYaIOIIMMCS paccMaTpuBaTh XUMHUIO Kak cdepy cBoed Oymymiei
npoQecCHOHATIBHON JEATEIIFHOCTH U CHeNaTh OCO3HAHHBIN BBHIOOP XUMHH KaK NPO(UIBHOrO MpeAMEeTa NpHu Mepexoje Ha YPOBEHb
cpelHero o0mero oopa3oBaHms

Brnanenue cucreMoi XUMHYECKUX 3HAHUM 1 YMCHHC NPUMCHATH CUCTEMY XUMHUYCCKUX 3HaHHI>i, KOTOpAas BKIIFOYACT:

2.1

BOXHENIINE XUMUYECKUE MTOHITHSA: XUMHUUYECKUI IEMEHT, aTOM, MOJIEKYJIA, BEIIECTBO, IPOCTOE U CI0KHOE BELECTBO, OJHOPOJHAS U
HEOJHOPOHAs CMECh, OTHOCUTENIbHBIE aTOMHAsI M MOJIEKYJISIpHAsk MacChl, KOJMUYECTBO BEILIECTBA, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIH
00bEM, OKCHJI, KHCIOTa, OCHOBAHUE, COJIb (CpEeHssA), XUMUYECKasi PeaKlus, PeaKM1 COeTMHEHUs, PEeaKkMy pa3jIoKeHUs, PeaKLUuu
3aMeIIeHus, peakui 0OMeHa, TeIIoBoN AP (GEKT peakuu, K30~ U SHAOTEPMUUECKUE PEaKIH, PACTBOP, MacCOBast OISl XUMHUUECKOTO
2JIEMEHTA B COEIMHEHUH, MacCOBas JI0JIs1 U NMIPOLICHTHAs KOHIIEHTPALUs BELIECTBA B PACTBOPE, SAPO aToMa, IEKTPOHHBINA CIIOH aToMa,
aToOMHasi opOWTallb, PaguyC aTOMa, BaJIEHTHOCTb, CTENEHb OKHCIEHMS, XUMHUYECKasi CBS3b, AJIEKTPOOTPULATEIbHOCTb, IMOJIIPHAS
U HENOJISIpHAsE KOBAJIEHTHash CBsA3b, HOHHAs CBS3b, METAJIMUECKas CBsI3b, KpPUCTAIMUYECKass pemeETKa (aToMHasi, HOHHasd,
MeTaJuITnyecKasl, MOJEKYJspHasi), MOH, KaTHOH, aHUOH, JJIEKTPOJIUT M HEDJIEKTPOJIUT, AJIEKTPOIUTHYECKAs AUCCOLMAIMS, PEeaKLUu
HMOHHOTO OOMEHa, OKHCIIUTENbHO-BOCCTAHOBUTEIbHbBIE PEAKIINU, OKUCIUTEIb M BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHHE,
ANIEKTPOJIM3, XUMHUYECKOE PaBHOBECHE, 0OpaTUMbIE U HEOOpaTHMBbIE PEAKLIMH, CKOPOCTh XMMUYECKOM peakiuu, karamuzarop, [TIK,
KOPPO3HsI METAJUIOB, CILIaBbl

2.2

OCHOBOITOJIATaloIM€ 3aKOHbl XMMHH: 3aKOH COXpPAaHEHUs Macchl, nepuoandeckuii 3akoH .M. MenaeneeBa, 3aKOH MOCTOSHCTBA
COCTaBa, 3aKOH ABOTapo

2.3

TCOPHUHN XUMHHU. aTOMHO-MOJICKYJISIpHasa TCOPUs, TCOPUA C)HeKTpOJIHTI/I‘—IeCKOﬁ JucCconualun

Brnanenue ocHoBaMHM XHMHYECKOM I'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMCHHUEC NPaBUIJIbHO MCII0Jb30BATh U3YYCHHBIC BCIICCTBA U MaTCpPHAJIbI (B TOM YHMCJIC MUHCPAJIbHBIC y,HO6peHI/IH, METaJlJIbl U CIIJIaBhbI,
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MPOJYKTHI MEePepadOTKU MPUPOTHBIX UCTOYHUKOB YIIIEBOJOPOAOB (YIJis, IPUPOIHOTO Ta3a, HePTH) B OBITY, CEIbCKOM XO3SHCTBE,
Ha IPOU3BOJICTBE U MOHMMAHKUE 3HAUYCHUSI KUPOB, OCJIKOB, YIJIEBOJIOB JJI OpraHM3Ma YeJIOBEeKa; YMEHUE MPOTHO3UPOBATH BIIUSHHE
BEIIECTB U XUMUYECKHX MPOIECCOB HA OPraHMU3M UYeJIOBEKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpelly

3.2 YMEHHUE UHTETPUPOBATH XMMUYECKHE 3HAHHSI CO 3HAHUSIMH IPYTUX YU4€OHBIX TPEIMETOB
3.3 HaJIMYME OMNbITa PabOThl C Pa3IMYHBIMU HMCTOYHMKAMHM HH(GOpMALMKM O XUMHUHM (HaydHas M HAy4HO-TIOMYJISIpHAs JIUTEparypa,
CJIOBapH, CIPABOYHUKHU, HHTEPHET-PECYPCHI)
3.4 yMeHUE OOBEKTHBHO OLIEHMBAaTh HH(MOPMALMIO O BELIECTBAX, MX IPEBpAILEHUSIX W IPAKTUYECKOM NIPHUMEHEHHH U yMEHHue
MCTOJIB30BATh €€ /IS pelIeHUsl y4eOHO-T03HABATEIbHBIX 3a7a4
4 Brnanenne ocHoBaMM NOHATUIHOIO ammapata U CHMBOJMYECKOIO S3blKa XMMMHU JJIsl COCTaBI€HUS (OPMYJT HEOPraHMYeCKuX
BELIECTB, YPABHEHUNM XMMHUECKUX peaklmii; ocHoBaMu xumudeckoi HoMeHkaTypsl (IUPAC u tpuBnanbHoi)
5 YMeHue oOBACHATH CBSI3b IOJIOKEHHs 3ieMeHTa B Ileproauueckoil cucTeMe ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsjl sijpa, oOlLIiee YHCIO 3JIEKTPOHOB), PAaCHpE/EICHUEM 3JIEKTPOHOB IO 3HEPreTUUYECKUM
YPOBHSIM aTOMOB IIE€PBbIX TPEX NMEPHOAOB, KAJIUS U KAJIbIHSI
6 [IpencraBneHue o0 NMEPUOAMYECKONW 3aBHCUMOCTH CBOMCTB XHMMHYECKHX 3JEMEHTOB (paguyC aTroma, 3JIEeKTPOOTPULATEIbHOCTD),
IIPOCTBIX U CJIO’KHBIX BELIECTB OT MOJIOKEHUS 1eMeHTOB B llepuoanueckoil cucreme (B MaiblX EpUOAaX U INIaBHBIX NOJATPYIIAX) U
3JIEKTPOHHOI'O CTPOEHUS aTOMa
7 YMeHnue knaccuuuupoBarh:
7.1 XUMHYECKHE DIEMEHTBI
7.2 HEOpraHMYECKHE BEIIECTBA
7.3 XUMHYECKHE PEAKIIUU
8 YMeHue onpeensTh:
8.1 BAJICHTHOCTh M CTENIEHb OKUCIIEHUSI XMMUYECKUX 3JIEMEHTOB, 3apsiji HOHA
8.2 BHJl XUMHUYECKOM CBSI3U M TUI KPUCTAJUIMYECKON CTPYKTYPBI B COEIUHEHUSX
8.3 XapakTep cpeiibl B BOJHBIX pacTBOpax BeHIeCTB (KUCIOT, OCHOBAaHUM)
8.4 OKHCJIUTEIb U BOCCTAHOBUTEID
9 YMeHue xapakTepu3oBath (pU3NUECKHE U XMMUYECKHUE CBOMCTBA:
9.1 MIPOCTBIX BEIECTB (KUCIOPOJ, O30H, BOJAOPOJ, Tpadut, aamas, KpeMHHUH, a3oT, ¢ocdop, cepa, XJIOp, HATpUH, Kajauid, MarHuu,
KaJIBITM, ATFOMUHUH, JKEJIe30)
9.2 CIIO)KHBIX BEIIECTB, B TOM 4YMCIE MX BOJHBIX PacTBOPOB (BOAA, aMMHAaK, XJIOPOBOJIOPOJ, CEPOBOAOPOJ, OKCHABI M THMIPOKCH]IBI
metaioB [-IIA rpynn, amomunus, meau (II), nunka, xenesa (II u III), okcunsr yrinepoaa (II u IV), kpemuus (IV), azora u pocdopa
(IIT'm V), cepst (IV u VI), cepuucras, cepHas, a30TucTasi, a30THas, pochopHas, yrojabHas, KpeMHHEBasi KUCJIOTA U X COJIN)
9.3 IIPOrHO3UPOBaTh M XapaKTEpU30BaTh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT MX COCTaBa M CTPOEHHUS, NPUMEHEHHUE BEIIECTB B

3aBUCHUMOCTH OT UX CBOI\/'ICTB, BO3MOXXHOCTD IMPOTCKAHUSA XUMHUYCCKUX HpCBpaHICHHI;'I B PA3JIMYHBIX YCIOBHAX
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10

VYMeHnune cocTaBIsITh MOJICKYJIAPHBIC U HOHHBIC YPaBHCHU A pCaKHHfI, B TOM YHUCJIC.

10.1 peakiuii HOHHOro oOMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTEJILHBIX PEaKIUil
10.3 WUTIOCTPUPYIOIIUX XMMHYECKHE CBOMCTBA M3yYCHHBIX KJIAcCOB (IPYII) HEOPTaHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIUX TEHETUYECKYIO B3aUMOCBSI3b MEKAY HUMU
11 YMeHre BBIYUCIATH (IPOBOIUTH PACUEThI):
11.1 OTHOCHTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTA B COCTMHEHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MAcCy, 00bEM Ira3oB
11.4 110 YPaBHEHUSIM XUMUYECKHUX PEaKINi U HaXOAUTh KOJMYECTBO BEIIeCTBa, 00BEM M MacCy pEeareHTOB WIH MPOJYKTOB PEAKIINI
12 Brnanenue (3HaHnE OCHOB):
121 OCHOBHBIMHM METOJAMH HAy4YHOTO MO3HaHUs (HaOIIoJeHNe, U3MEpeHue, IKCIEPUMEHT, MOJCIMPOBaHNE) IPU U3yYEHUH BEIIECTB U
XUMHAYECKHX SIBICHUI;, yMEeHHE chopMyITupoOBaTh MPOOJIEMY U MPEITIOKHUTh MYTH €€ pelICHHUs
12.2 0e301macHO# paboThl ¢ XHMHYECKUMU BEIICCTBAMH, XMMHUYECKOH MMOCY10i U 1a00paTOPHBIM 000PYIOBAHHEM
12.3 MpaBWJIaMid O€30MacCHOTO OOpaleHHs] C BEIIECTBAMH, HCIOJIb3yEeMbIMH B MOBCEIHEBHOW XU3HU, MPABUJIAMH TOBEICHHS B LIETAX
cOepexeHHsI 3I0pOBbSl M OKPY)KAIOLIeH MPHUPOTHON Cpebl; TOHUMaHWEe Bpela (OMacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPTaHU3MBI
OIpeJIeIEHHBIX BELIECTB, CIIOCOOOB YMEHBIIIEHUS M MTPEIOTBPAILlEHHs] UX BPEIHOIO BO3EHCTBUS
13 Haymyne npakTH4ecKux HaBBIKOB IUTAHWPOBAHMS U OCYIIECTBIICHHSI CIIETYIONUX XUMUYECKUX IKCIIEPUMEHTOB!
131 U3yuyeHHe U ONHcaHhe (U3NYECKUX CBOWCTB BEILIECTB; O3HAKOMIJIEHHE C (U3NYECKMMU M XHUMHYECKUMH SIBICHUSMHU; OIBITHI,
WJLTIOCTPUPYIOIINE TIPU3HAKY TPOTEKAHNSI XUMUYECKUX PEaKIHi
13.2 n3yuyeHue cnocoOoB pa3eseHus cMmecen
13.3 MOJTyYeHNE KHUCIOPOAa U M3YYEHUE €r0 CBOMCTB; MOJYYEHHE BOJOPOJA M M3yUCHHE €ro CBOWCTB; MOJNYyYCHHE YIJIEKHCIIOTO ra3a |
M3y4eHHEe €ro CBOMCTB; NMOJIyueHHEe aMMHaKa U U3yYeHHEe ero CBOMCTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA
135 MIPUMEHEHNE UHJIMKATOPOB (JaKMyca, MeTUiopaHka U (eHondranenHa) ais onpeeieHns Xapakrepa cpeibl B pacTBOpax KUCIOT U
eJ104ei
13.6 WCCIIEZIOBAaHUE W ONHMCAHWE CBOWCTB HEOPTaHMUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB; M3YUCHHE B3aUMOJICHCTBHS KUCIOT C METAJUIAMH,
OKCHJIaMH METAJVIOB, PAcTBOPUMBIMU W HEPAaCTBOPUMBIMH OCHOBAHHMSMH, COJISIMU; ITOJIyY€HHE HEpacCTBOPUMBIX OCHOBaHUIA,
BBITECHEHHE OJTHOTO METaJlla IPYTMM U3 pacTBOpa COJIU; MCCIIeIoBaHNEe aM(OTEPHBIX CBOMCTB THIPOKCHIOB JTFOMUAHUS M ITMHKA
13.7 peleHre SKCIEePUMEHTAIbHBIX 3a7ad 1Mo TemaM: «OCHOBHBIE KJacChl HEOPraHMYECKHX COCTUHEHUN»; «JIEeKTPOIUTHYECKas
cconmanusy; «BakHeie HeMeTauTbl ¥ UX COSIMHEHUsY; «BarkHele MeTaluTbl M MX COSTMHEHHSD)
13.8 XUMUYECKHE SKCIIEPUMEHTHI, WTIOCTPUPYIOIINE MPHU3HAKK MPOTEKaHUs pEeakIMii MOHHOrO OOMEHa; KayeCTBEHHBbIE pEeakIH Ha

MPUCYTCTBYIONIME B BOJHBIX PAacTBOpax HMOHBI: XJIOPUA-, OpOMHI-, MOAMA-, cyiabdar-, docdar-, KkapOboHAT-, CHUIMKAT-AaHUOHBI,
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TUAPOKCH/I-MOHBI, KATHOHBI aMMOHUSI, MarHusl, KaJablvs, aJJFOMUHUS, Kere3a (2+) u xkenesa (3+), menu (2+), mMHKA

14 YmMeHnue:

14.1 MPEACTABIATh PE3yabTaThl SKCIEPUMEHTa B (pOpME BBIBOJOB, J0KA3aTEIbCTB, TPa(UKOB M TAOIUI] M BBIABIATH SMITMPUUYECKUC
3aKOHOMEPHOCTHU

14.2 YCTaHABIIMBATh CBS3M MEXIY PEAbHO HAOJI0JIaeMbIMH XUMHUYECKUMH SIBJICHUSMH M TPOIECCAMHU, MPOUCXOISAIIMMH B MaKpo- U

MHUKPOMHUPE, O0BACHATh IPHUYUHBI MHOT000pa3Hs BEIIECTB
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IHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 ITepBoHavyaIbHbIE XUMUYECKHE ITOHSATHUS
1.1 YucTeie BemecTBa u cMecu. CriocoObl pa3ieiieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 371€MEHTHI. CUMBOJIBI XUMUYECKUX 3J1EMEHTOB. [IpocThie U CI0KHBIE BENIECTBA.
1.3 Xumuyeckast hopmyia. BaleHTHOCTh aTOMOB XUMUYECKHUX 371€MEeHTOB. CTENeHb OKUCICHUS
1.4 3aKOH IOCTOSIHCTBa cocraBa BewecTB. OTHocHTeNbHAass aToMmMHas Macca. OTHOcUTelbHass MOJEKyJsspHas Macca. MaccoBas 1o
XUMHUYECKOT'0 JJIEMEHTA B COEMHEHUH
1.5 KomnuuectBo BemectBa. Monbs. Momsipaas macca. MossipHbiii 00bEM ra3oB. B3auMocCBsI3b KOJIMYECTBA, MAacChl U YHCIA CTPYKTYPHBIX
€IMHMI] BELIECTBA
1.6 @u3nueckue U XMMHUYECKUE SIBJICHHUS. XHMHUYECKas peakuus M e€ NpPU3HAKU. 3aKOH COXPAaHEHUs MacChl BEIIECTB. XUMHUYECKHE
ypaBHEHUS
2 Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema xummndeckux 31meMeHToB /.M. MenaeneeBa. CTpoeHue aToMoB
2.1 Ilepnonnueckuil 3akoH. Ilepumonnueckas cucrema xumudeckux 3jeMeHTOB [[.M. Menneneesa. Ilepuoael u rpynmsl. @uzndecKuil
CMBICJI NOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYINIIbI FJIEMEHTA
2.2 Crtpoenue aromoB. CoctaB aTOMHBIX siiep. M30Tomnbl. DnekTponsl. CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XUMUYECKUX
aneMeHToB [lepnonnueckoni cucremsl .M. Menneneesa
2.3 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XHMHUYECKUX 3JEMEHTOB NEpBbIX TPEX MNEPUOAOB, Kajius, Kaipliusg (paguyca aTOMOB,
ANIEKTPOOTPHULIATEIbHOCTH, METANIMYECKUX M HEMETAINIMYEeCKUX CBOWCTB) M MX COEJMHEHUH B COOTBETCTBUU C IMOJOKEHHEM
asieMeHTOB B [lepuonnueckoil cucteMe u CTpOEHHEM X aTOMOB
3 CtpoeHue BenecTBa
3.1 Xumnueckasi cBsi3b. KoBaneHTHast (HOJsipHAs M HEMOJApHas) CBS3b. DIEKTPOOTPHULATENBHOCTh XMMUYECKHUX 3J1€MEHTOB. VoHHas
cBsA3b. MeTtajuinueckast CBs3b
3.2 Tunbl KpUCTAUTMYECKUX PEHIETOK (aTOMHasl, HOHHAsI, METAIJIMYECKas), 3aBUCMOCTbh CBOWCTB BEIIECTBA OT THIA KPUCTAIUITMYECKOU
PEIETKH U BUJIA XUMUYECKOU CBSA3HU
4 BakHelmue npencraBuTeN HEOpraHM4eCKUX BemlecTs. HemeTasl M MX coeimHeHusl. MeTaibl U UX COEAMHEHHUS
4.1 Knaccudukanmst 1 HOMEHKIaTypa HEOPraHUIECKUX COSTMHEHUI: OKCHUIOB (Coe00pa3yromire: OCHOBHBIE, KUCIOTHBIE, aM(pOTEpHBIE) 1
Hecosieo0pa3yroliye; OCHOBaHUHN (IIET0YM M HEPACTBOPUMbIE OCHOBAHMS); KUCIOT (KUCIOPOACOAEpKalire U OECKUCIOPOIHBIE, OJTHO-
OCHOBHBIE I MHOTOOCHOBHBIE); COJIeH (CpeTHUX M KHCIIBIX)
4.2 dusnuecKkue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPO/Ia, XJI0pa, KUCIOPO/Ia, Cephl, a30Ta, (hocdopa, yrieposa,
KPEMHHS
4.3 Du3nyecKkne U XMMUYECKHE CBOWMCTBA NMPOCTHIX BEIIECTB-METAJIOB: JIUTHSI, HATPUS, KU, MarHUsl U KaJbLMs, AJIOMUHUS, XKele3a.
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DJIEKTPOXUMHUYECKUH PsiJl HANIPSHKEHU METaJIJIOB

4.4 Puznyeckue 1 XMMUYECKHE CBOMCTBA BOJOPOIHBIX COEIMHEHUI HEMETAJIOB: XJIOPOBOAOPOA, CEPOBOAOPOIA, AMMHUAKA

4.5 dusnuecKkne ¥ XUMHUYCCKHE CBOMCTBa OoKkcumoB HemerawioB: cepbl (IV, VI), asora(Il, IV, V), docdopa(lll, V), yraepoma(ll, 1V),
kpeMHusA(1V). Ilonydyenne okcua0B HEMETAIIIOB

4.6 Xumunueckue cBoricTBa okCcHI0B: MeTauioB |IA—IA rpymm, nuaka, meau(1l) u sxeneza(Il, 111). TlonydeHnne OKCHIOB METAIOB

4.7 XUMHUYECKUE CBOMCTBA OCHOBAaHUI M aM(OTEPHBIX TUAPOKCHIOB (Ha MpUMepe THAPOKCUIIOB aIFOMUHMUS, jKeJe3a, uHKa). [lomydyenue
OCHOBaHUM U aM(QOTEPHBIX THAPOKCHIOB

4.8 OO01mre XMMHUYECKHEe CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOIOPOIHOM, CEPHUCTOM, CEPHOM, a30THOMU, (hochOopHOI, KPEMHHEBOH,
yrosibHOM. OcoOble XMMUYECKHE CBOWCTBA KOHIEHTPUPOBAHHOM CEpHOM U a30THOM KucioT. [loayyeHue Kucior

4.9 OO6mue xuMHYECKre CBOMCTBa cpenHuX coneil. [lomyuenue coneit

4.10 [Tonyuenue, cobupanue, pacrio3HaBaHUE BOJIOPOJIA, KUCIOPOIa, aMMHAKa, YIIIEKHUCIIOTO ras3a B J1abopaTtopuu

411 [Tonryuenue amMmmuaka, CepHOM U @30THOM KUCJIOT B MPOMBINIUIEHHOCTH. O01IKe criocoObl MOTYYeHHs] METAJNIOB

4.12 ['eneTnueckas cBsA3b MEXKIY KJlacCaMH HEOPraHMYECKUX COETUHEHUM

5 XVUMUYECKUE PeaKINH

5.1 Knaccudukanus XMMHYECKMX pEaKIUid MO Pa3IMYHBIM IPU3HAKaM: [0 YHCIY W COCTAaBYy YYacCTBYIOIIMX B PEAKIWH BEIIECTB, IO
Ter10BoOMY 3G (}eKTy, M0 U3MEHEHUIO CTENeHEeH OKUCICHHUSI XUMHUYECKHUX DJIEMEHTOB

5.2 TennoBoil 3¢dekT XxMMHUYecKol peakiuy, TEPMOXUMHUECKUE YPABHEHHUS. DK30- U HHAOTEPMHUECKUE peakIUH. TepMOXUMHUYECKHE
ypaBHEHUS

5.3 OKHCIUTENIBHOBOCCTAHOBUTENBHBIE peakiuuu. OKHUCIUTeNIn U BOCCTaHOBUTENH. lIpomecchl OKHMCIEHMS M BOCCTAHOBIICHHS.
OJNEeKTPOHHBIN 0anaHC OKUCIUTEILHOBOCCTAHOBUTEILHON PeaKuu

5.4 Teopus snekTpoauTHYecKOl aAuccouranyy. KaTuoHbl, aHMOHBI. DIEKTPOIUTHI U HEANNEKTPOJIUThl. CHIIbHBIE U claOble 3JEKTPOJIUTHI.
Crenens QUCCOIMAIIAN

5.5 Peakiiun HOHHOTO 0OMeHa. Y CIIOBHsI TPOTEKaHHsI PeaKIMi HOHHOIO0 0OMEHa, TOJIHbIE U COKpAIIEHHbIE HOHHBIE YPABHEHUS peaKIii

6 XUMHS U OKpYKarolas cpena

6.1 BemectBa 1 Marepuanbl B IOBCEAHEBHOW >KM3HM YelIOBEKa. be3omnacHOe HCIIONBb30BAHME BEUIECTB U XMMHUYECKHX PEaklLHUid B
naboparopuu u 6bITy. IlepBast momMols Npyu XUMHUYECKUX 0XKOTaxX U OTPaBICHUIX

6.2 XUMHUECKOE 3arps3HeHHE OKpY’Kalomled cpelabl (KUCIOTHBIE J0XKIU, 3arps3HEHHE IMOYBBL, BO3JyXa MU BOJOEMOB), CIIOCOOBI €ro
npenorBpauienus IlpenensHas nomyctumasi koHueHtpaius semecTB (IIJK). Ponp xumum B pemieHHH 3KOJOTHYECKHX MPOOIIEM.
Ycunenne napHuKoBoro 3 dexTa, pa3pynieHue 030HOBOTO CIIOs

6.3 [Ipumenenue cepsl, azota, ¢gochopa, yriepoga, KpeMHUS U UX COCIWHEHUHA B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
xo3siicTBe. [IpuMeHeHre MeTalljioB U CIUIaBOB (CTallb, UYyTYH, JIOPATIOMUHHM, OpOH3a) B OBITY U MPOMBIIIJIEHHOCTH UX COEAMHEHHH.
[ToHsATHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIOCOOBI 3aLIUTHI UX OT KOPPO3UHU

6.4 [TpupoaHbIe UCTOYHHUKHU YTIJIEBOJIOPOJOB (Yyroib, MPUPOIHBIN ra3, HEPTh), MPOAYKTHI UX MepepaboTku (OEH3MH), UX POJib B OBITY U
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IMPOMBIINIJICHHOCTH

6.5 [lepBoHaYanbHBIC IOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTMHEHUSIX yraepoa (MeTaH, 3TaH, dTUJICH, alleTUJICH, STaHOJI, TIIUIICPHH,
ykcycHas kuciuota). [lonarue o 6ronornyecky BaKHBIX BEIIECTBAX: KHUPaxX, OeJIKax, yriieBoJlaX — U UX POJIH B )KU3HU YEJIOBEKa
7 Pacuérnr:
7.1 1o GopMysIaM XUMHYECKUX COSTUHEHUN
7.2 MaccChl (MaccoBOI) JOJIM PACTBOPEHHOIO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHCHUSIM
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLOHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

Pabouas nporpaMmma o XMMHH COCTABJIEHA C YYETOM CJIEAYIOLIUX Y4€OHBIX TOCOOMIA:

1. Pymutuc I'.E., ®enpaman @.I'. Xumus: 9 kimacc: 06a30BbIid ypoBEHb: yueOHUK. — M.:
IIpocsemenue.

2. I'abpuensu O.C., Octpoymo WN.I'., Cmanko C.A. Xumus: 9 kmacc: 6a30BbIil YPOBEHb:
yuebHuk. —M.: [IpocBenienue.

METOAUYECKUE MATEPHUAJIbI IJ151 YYUTEJIA

1. Cmupnosa H.1O., CmupraoB U.A. VccienoBaTenbCckue U MPOSKTHBIC pabOThI IO XUMHUHU
5-9 kiaccer: yueOHoe mocobue. — M.: [IpocBemnienue.

2. Pageukuit A.M. Xumus. unaktnueckuit Marepuai 8-9 knaccel. — M.: [IpocBelenue.

3. I'm6puensa O.C. Xumus. 3a1auu 10 XUMHUH U CIIOCOOBI MX pernieHus: 8-9 kmaccel. — M.

[Ipocgemienue.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbl CETH
UHTEPHET
bubnnoreka [{OK https:// m.edsoo.ru



