Toanvcan uiposoi noanvcsio: Auapeesa Esrenys
BacTribesHa

3 I_I DN: OU="TEOY wkona ", 0="Ne 555 "'Benoropse™", CN
=Annpeesa Ebrenys BacTnbesHa, E=info.school555@
obr.gov.spb.ru

OcHoBaHwe: opFpel
n SSIANMCKA
[fara: 2023.01°01°15:287

Foxit PDF Reader Bepeyst: 12.1.0

Pabouas mporpamma mo xumuu Juis oOydaromuxcst 9 KiaccoB cocTaBieHa Ha OCHOBe TpebGoBaHMil K
pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM MpOrpaMMbl OCHOBHOTO 0OOmHIEro 0Opa3oBaHUs,
npelacTaBieHHbIX B DenepanbHOM TOCYJApCTBEHHOM OOpa30BaTEIbHOM CTaHAAPTE OCHOBHOIO OOIIEro
o0Opa3oBaHus, ¢ Y4€TOM pachpelelEHHbIX M0 KiaccaM MPOBEPSAEMbIX TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTeNbHON MpOrpaMMbl OCHOBHOIO OOIIEro OOpa30BaHHUS M JIIEMEHTOB COJEpKaHUS,
IPE/CTAaBICHHBIX B YHUBEPCAIBHOM KOIM(UKATOPE MO XMMHH, a TaKke Ha ocHOBe [IpuMepHOil mporpaMMel
BOCIIUTaHHUS OOYYAIOMIMXCS TPU MOJYYEHHH OCHOBHOTO o0Imiero ooOpaszoBaHus u ¢ yuérom KoHuenuu
npenojaBaHusl yuyeOHOro mnpeamera «XuMus» B 00pa3oBarelbHBbIX opraHusanusx Poccuiickoit ®enepanuu,
peanu3ylomx OCHOBHBIE 0O1IeoOpazoBarenbHbie nporpammel (yTB. Pemennem Komiernn MunnpocsemnieHus
Poccuu, nmporokon ot 03.12.2019 N TIK-48H).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O TIPEJIMETA «XUMMUSD»

Bknang yueGHOro mnpenmera «Xumus» B JIOCTHXKEHHME Li€Jed OCHOBHOro o0Iero oOpa3oBaHUs
00yCJIOBJIEH BO MHOIOM 3HAUE€HUEM XHWMHUYECKOW HAyKH B IO3HAHWM 3aKOHOB HPUPOJbI, B PA3BUTUHU
IIPOM3BOIUTENFHBIX CHJI OOIIECTBA M CO3/IaHUU HOBOW 0a3bl MaTEPHAIBHOMN KYIBTYPHI.

XUMHS KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHWia CBOE BIUSHUE Ha Bce 00JacTH
YeJI0BEYECKOro CYLIECTBOBAHMS, 3a7ajla HOBOE BUJCHUE MUPA, CTAJIa HEOTHEMIIEMBIM KOMIIOHEHTOM MHPOBOU
KYJBTYpbl, HEOOXOUMBIM YCJIOBHUEM KHM3HH OOLIECTBA: 3HAHWE XMMUU CIY’)KUT OCHOBOHM il (POpMUpPOBaAHMS
MHUPOBO33PEHHUSI YEJIOBEKA, €r0 IPEICTaBICHUH O MAaTE€pPUAIbHOM EAMHCTBE MMpPA; BAXKHYIO POJIb HUIPAIOT
dopmupyeMble XMMUEN IPEACTABICHUS O B3aUMOIIPEBPAILICHUSIX SHEPTUU U 00 3BOJIOLMHU BEIIECTB B IPUPOJIE;
COBpPEMEHHAasi XMMHMs HallpaBiieHa Ha pelIeHue IN100anbHbIX MPOOJIeM YCTOMUMBOrO pa3BUTHUS YEIOBEUECTBA —
CBIPbEBOM, SHEPTETUUECKOMN, MTUIIEBON M YKOJIOTHYECKOM 0€30MacHOCTH, TPOOIIEM 31paBOOXPAHCHHUSI.

B ycnoBusix Bo3pacTaroiiero 3HadeHHsl XUMHUU B JKU3HHM OOIIECTBAa CYIIECTBEHHO IMOBBICHJIACH POJIb
XUMHUYECKOro oOpa3zoBaHus. B muaHe conuanu3alnydyd OHO SBJISETCS OJHUM U3 YCJIOBUN (HOpMHUpPOBaHMS
WHTEJUIEKTA JINYHOCTH U TAPMOHUYHOIO €€ Pa3BUTHS.

CoBpeMEHHOMY 4YEJIOBEKY XMMHUYECKHE 3HaHUS HEOOXOJWMMBI JUIsl MPHOOpETeHus: OOIIEKYIbTYpHOTO
YPOBHSI, TMO3BOJISIONIETO YBEPEHHO TPYAMTHCS B COLIMYME M OTBETCTBEHHO Y4YacCTBOBAaTh B MHOI00Opa3HOM
AKHU3HHU OOIIECTBa, /ISl OCO3HAHMSI BXKHOCTU Pa3yMHOT'0 OTHOLIEHUS K CBOEMY 3/I0POBBIO U 3/I0POBBIO JPYTHX,
K OKpY’KaroUlel pupogHON cpelie, A1 TPaMOTHOIO IOBEIEHNUS ITPU MCIIOJIB30BAHUM Pa3JINYHBIX MATEPHAIIOB U
XUMHYECKHX BELIECTB B IOBCEAHEBHOMN XKU3HHU.

XuMuyeckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE SIBISIETCSI 0a30BbIM IO OTHOLIEHHUIO K cHCTEME OOIIEero
XUMHUYECKOro oOpazoBaHusi. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peajiu3yeT IMpHUCYIIHE 00IIeMy
XUMHYECKOMY 00pa30BaHUIO KJIIOUEBbIE LIEHHOCTH, KOTOPbIE OTPa)KalOT rOCyAapCTBEHHBIE, OOIIECTBEHHBIE U
WMHAUBHUYaJIbHbIE TOTPEOHOCTH. DTUM OIpeNeNsieTcsl CyUHOCTh O0IIel cTpaTeruu oO0y4deHHs, BOCIIMTAHUS U
pa3BUTHs 00yUaIOIIUXCSI CPECTBAMU yUEOHOTO MpeaMeTa « X UMUSI».

N3yuyenue npenmMera:

1) cmocoGcTByeT peanu3alMd BO3MOXKHOCTEM Ui caMOpasBUTHS U (OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, € 001eil U (yHKIIMOHATBLHON TPAMOTHOCTH;

2) BHOCHUT BKJIaJ] B (OPMHUPOBAHUE MBIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX
CaMOCTOSITENIbHOM y4eOHOIl 1eATeIbHOCTH, SKCIEPUMEHTAIbHBIX U UCCIIEIOBATENbCKUX YMEHUN, HEOOXOUMBIX
KaK B [IOBCEHEBHOW U3HU, TaK U B MPO(ecCHOHATIBHOMN e TeIIbHOCTH;

3) 3HAKOMHUT cO crenu(pUKON HAy4YHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI ILIEJIOCTHOTO B3IJIAga Ha
€IMHCTBO IMPHUPOJBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAarnoM B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH IIOJIPOCTKOB;

4) cnocoOcTByeT (HOPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHOHAYYHBIM 3HAHHAM, K
IpUpOJIe, K YeJIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJOIMYECKOe 00pa30BaHKE MIKOJIHHUKOB.



Ha3BanHble HampaBieHHs B OOy4E€HUM XMMHUU OOECHEUMBAIOTCS CHELU(PUKON COAEp)KaHUsS MpeaMera,
KOTOPBII SBJISIETCS MEAarorMyecky aJlaiTHPOBAHHBIM OTpaKeHHEM 0a30BOI HayKHM XMMHHU Ha ONpPENeIEHHOM
JTane e€ pa3BUTHUS.

Kypc XxumMuM OCHOBHOM IIKOJIBI OPHEHTUPOBAH Ha OCBOCHHE OOYUYAIOUIMMHUCS OCHOB HEOPTraHMYECKOU
XMUMHHU ¥ HEKOTOPBIX TOHATHH U CBEIEHUH 00 OTIENbHBIX 00BEKTaX OPraHMYECKOW XMMUU.

CrpykTypa coiep:kaHus npeamera cpopMupoBaHa Ha OCHOBE CUCTEMHOrO MOAXO0JA K €ro M3y4EHHIO.
ConepxaHue CKIaIbIBACTCS U3 CUCTEMBI TOHATHI O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHATHH O
XUMHYecKol peakiuu. O0Ge 3TH CHCTEeMbl CTPYKTYpPHO OPraHM30BaHbl IO MPHUHIMILY IOCIEI0BATENIBHOTO
pa3BUTHA 3HAHUH Ha OCHOBE TEOPETUYECKUX NMPEACTABICHUI Pa3HOIO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHUs
KaK OCHOBBI BCEro €CTeCTBO3HaHMs, ypoBHs Ilepuommueckoro 3akona JI. M. MenneneeBa Kak OCHOBHOTO
3aKOHA XMMMHM, YYEHHMS] O CTPOCHHM aTOMa M XUMHYECKON CBSI3M, MPEICTABICHUN 00 3JIEKTPOIMTHYECKOM
JUCCOLMAllMU BEIECTB B pacTBOpax. TeopeTudeckue 3HaHUSA PacCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKH
HOJYYCHHBIX M OCMBICICHHBIX (DAaKTOB, Pa3BUBAIOTCA IIOCIEAOBATEIbHO OT OJHOTO YPOBHS K APYromy,
BBINOJIHASL (DYHKIMU OOBSICHEHUS M MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH NMPAKTUYECKOTO
IIPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILECTB.

Takast opranuszanust coAep)kaHusi Kypca CHOCOOCTBYET IPEICTABICHUIO XUMHYECKOM COCTaBISIOIIEH
Hay4YHOH KapTWHBI MHpa B JIOTMKEe €€ CUCTEeMHOH mnpupozabl. TeM cambpiM oOecreunBaeTcss BO3MOXKHOCTb
(dopmMHpoBaHUs y 00yYaIOLIMXCS LIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHHUIO M METOJlaM IO3HAHMsI B HayKe.
BaxxHO Takke 3aMETUTh, YTO OCBOCHHME COJEPKAHMSA Kypca NMPOUCXOAUT C INPUBICYEHUEM 3HAHMM U3 paHee
U3YYEHHBIX KypcoB: «Okpyxaromuii Mup», «buonorus. 5—7 knacces» u «®dusuka. 7 kiaacey.

HEJIN U3YYEHUA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

K HanpapieHn1o epBOCTENCHHON 3HAYMMOCTH MIPU PeaTn3ainy 00pa3oBaTeIbHBIX (PYHKIHMI peamera

«XUMUS» TPAIUIUOHHO OTHOCAT (OPMHUPOBAHHWE 3HAHWH OCHOB XMMHUYECKOH HaykKW Kak oOjacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTHYECKON [EATENbHOCTH YEJIOBEKa M KakK OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOM KyJIbTYphl. 3ajada MpeaMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMBbl XUMHUYECKHMX 3HAHUH —
BOXKHEHIIMX (AKTOB, MOHATUI, 3aKOHOB M TEOPETUYECKUX IOJIOKEHHMH, JOCTYNHBIX 0O00OIEHHH
MHUPOBO33PEHUYECKOT0 XapaKTepa, A3bIKa HayKH, 3HAHUH O HAyYHBIX METO/IaX U3YUYEHHUs BEIIECTB M XUMHUECKUX
peakuuid, a Takke B (OPMUPOBAHMM U PA3BUTUM YMEHHUW U CIOCOOOB JESITENBHOCTH, CBA3aHHBIX C
IUTAHUPOBAaHUEM, HAONIOJCHUEM M TPOBEACHUEM XHUMHUYECKOTO JKCIEPUMEHTa, COOIIOACHUEM IMpPaBUI
0e30macHOTO 0OpaIeHus C BEIIECTBAMHU B MOBCEIHEBHOM JKU3HHU.

Hapsiny ¢ sTum nenu u3ydeHus npeamera B MPOTrpaMME YTOUHEHBI U CKOPPEKTHPOBAHBI C y4ETOM
HOBBIX IIPUOPUTETOB B CHCTEME OCHOBHOTO o0miero odpasosanus. CerogHs B 00pa3oBaHUU 0CO0O 3HAUMMOI
NpU3HAETCST HANpPaBICHHOCTh OOYYEHUS Ha pa3BUTHE M CaMOpPa3BUTHE JIMYHOCTH, (opMupoBaHHue €&
UHTEJUIeKTa M o0med KynbTypel. OOyueHHMe YMEHHI0O YUYUThCS M MPOAOIDKATh CBOE oOpa3oBaHME
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BaXKHEUIINX (PYHKIMI yueOHbBIX IPEIMETOB.

B cBs3u ¢ 9TUM npU M3YYEHUU IpeIMeTa B OCHOBHOM IIKOJIE JOMUHHPYIOIIEe 3HAaUeHUEe MpHoOpenu
TaKHe LU, KaK:

e (opMupOBaHHE MHTEUICKTYalbHO pPa3BUTOM JMYHOCTH, TOTOBOM K CaM000pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHHATHUIO DELICHUH, CIIOCOOHOM amanTupoBaThes K
OBICTPO MEHSIOIINUMCS YCIOBUSAM XKHU3HU;

® HaNpaBJIEHHOCTh OOYYEHHUS HAa CUCTEMAaTHYECKOe MPUOOIICHHE YYaIIUXCs K CaMOCTOSTENbHOU
MIO3HABATEJIbHOM /EATENIbHOCTH, HAYYHBIM METOaM MO3HaHUs, (HOPMUPYIOIIMM MOTHBALUIO U
pa3BUTHE CLIOCOOHOCTEHN K XUMHH;

e oOecrieyeHHe  yCJIOBUH,  CIIOCOOCTBYIOIIMX  MPHUOOPETEHHIO  OOYYaIOUIMMHCSA  OIbITa
pa3sHOOOpa3HOM JESATETbHOCTH, TMO3HAHHUS W CaMOIIO3HAHMSA, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE [T PA3IMYHBIX BUJIOB JAEATEIbHOCTH;

e (opmupoBaHHe YMEHUN OOBSCHATH W OLICHUBATH SIBJICHUS OKPYXKAIOIIETO MHUpPAa HA OCHOBaHWUHU
3HAHUH U OTBITA, TOTYYEHHBIX NIPH U3YUYEHUH XUMUU;



dbopMupoBaHre Yy OOYYAIOIIUXCS TyMAaHUCTUYECKUX OTHOIICHW, TOHUMAaHHUS IICHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM HIKOJIOTUYECKH LieJIecoo0Opa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIICH MPUPOTHOMN
Cpelibl;

pa3BUTHE MOTHBAIUM K OOYUYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJO M CAaMOBOCHHUTAHHUIO Ha
OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOPY
npoduiIs U HaNPaBICHHOCTH JlalbHEHIero o0y4eHusl.



COJAEP)KAHUME YYEBHOI'O ITPEIMETA

BemmecTBo M XUMHYeECKasi peaKkus

Ilepnonnueckuii 3akoH. Ilepumonmueckas cucremMa xumudeckux oanemeHToB [l. M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB,
KaJusl, KaJblUsl U UX COECIMHEHUI B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [lepmonuyeckoil cucreme u
CTPOEHHEM UX aTOMOB.

Crpoenue BemiecTBa: BUIbl XMUMHUYECKOH CBsI3U. THIBl KPUCTAJUIMYECKUX PEMIETOK, 3aBHCHUMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMUYECKOMN CBSI3U.

Knaccugukanus ¥ HOMEHKIATypa HEOPraHHMYECKUX BEUIeCTB (MEXAyHapoJIHas M TpHUBHAJIbHAA).
XUMHUECKUE CBOWCTBA BEINECTB, OTHOCALIMXCS K pa3IMYHBIM KjaccaM HEOPraHWYECKUX COEJIMHEHHH,
TEHETUYECKAs CBSA3b HEOPraHUYECKHUX BELIECTB.

Knaccugukarus XMMAYECKUX PEaKIUi 10 Pa3IUYHBIM MPU3HAKaM (110 YHCIY U COCTAaBY yYacCTBYIOIIMX
B PEaKILMH BELIECTB, IO TEIIOBOMY 3P HEKTY, 0 U3MEHEHHUIO CTETICHEH OKMCIICHUS! XUMHUECKUX HJIEMEHTOB, 110
00paTUMOCTH, MO YYaCTUIO KaTajau3aropa). ODK30- U DJHAOTEPMHUYECKHE PEAKIUU, TEPMOXUMUUYECKUE
YpaBHEHHMSL.

[TonsTHe 0 ckopocTH xumHueckod peakuuu. [ToHsTHE 00 OOpaTUMBIX U HEOOPATHUMBIX XMMHUYECKHUX
peakuusax. IIoHATHE O TOMOIeHHBIX W TE€TepPOreHHBIX peakuusax. [IoHATHE O XMMHUYECKOM pPABHOBECHH.
@DaKTOopbI, BAUAIOIINE HA CKOPOCTh XUMUUECKOM peaklMy U MOJIOKEHHE XMMUYECKOTO paBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE peaKIuu, 3JIEKTPOHHBIN OanaHc OKHCIIUTEIbHO-
BOCCTaHOBUTENBbHON peakuuu. CocTaBlieHHE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil ¢
UCTIOJIb30BaHUEM METO/Ia AIEKTPOHHOTO OaaHca.

Teopust 3ME€KTPOIUTUUECKON AMCCOLMAMU. DJIEKTPOJIUTHl U HE- 3JIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3m AuMCCOLMAIMM BEIIECTB C pa3IMYHbBIMU BUIAMH XUMHUYECKOM cBsi3U. CTeNeHb IUCCOLMALIUU.
CusbHbIe U cllabble 3JIEKTPOIUTHI.

Peakiiun nonHoro oOMeHa. YcIoBHs NPOTEKAHUS peakil HOHHOr0 0OMeHa, MOJIHbIE U COKpallEHHbIE
UOHHBIE ypaBHEHHs peakuuid. CBoicTBa KHCIOT, OCHOBaHMA W coJel B CBeTe MpeAcTaBieHUl 00
INEKTPONIUTUYECKON qucconuanuu. KauecTBeHHbIe peakiuy Ha HOHBI. [IoHsATHE O rUApOIN3€e COJIEH.

XVUMUYECKUH IKCIEPUMEHT: 03HAKOMJIEHHE C MOJEISIMH KPUCTAJUIMUECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAVIOB M HEMeTauloB (TpaduTa M anMmas3a), CJIOKHBIX BEIIECTB (XJIOpUIa HaTpus);
UCCJIEJOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHUMHYECKOW peakIuud OT BO3JACHCTBUS pa3M4HbIX (AKTOPOB;
UCCJIEIOBAaHHUE 3JIEKTPOIPOBOAHOCTH PAaCTBOPOB BELIECTB, MpoOIlecca JUCCOLMALUMU KUCIIOT, IIeJouel u conei
(BO3MOYKHO  HCIIOJIb30BaHME BHJIEOMAaTEpUANIOB); TPOBEJIEHHE OMNBITOB, WJUIIOCTPUPYIOLUIMX MPU3HAKU
NPOTEKaHUs peaklnii HOHHOro oOMeHa (0O0pa3oBaHME OCa/Ka, BbIIEIEHUE Ta3a, 00pa3oBaHHE BOJbI); OIBITOB,
WITIOCTPUPYIOIUX MPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklil (rOpeHue, peakiuyu pa3ioKeHus,
COCIMHEHUS); pacllo3HaBaHWE HEOPTaHWYECKHX BEIIECTB C IOMOIIbI0O KAYECTBEHHBIX PEaKIMi Ha HOHBI;
pelIeHre YKCIIePUMEHTaIbHBIX 33/1a4.

HemeTasibl M MX coeTUHEHMSI

OO6mass xapaktepuctuka rajoreHoB. (OCOOEHHOCTHM CTPOEHHUSI AaTOMOB, XapaKTEpHbIE CTEIEHH
okucnenus. CtpoeHne U (QU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XMMHUYECKHE CBOMCTBA HA
npuMepe XJopa (B3aMMOJACWCTBHE ¢ MeTalllaMd, HeMeTalUlaMH, Ienodamu). XiopoBogopon. ComnsHas
KHCIJIOTa, XUMUYECKHUE CBOICTBA, MOIyUYEHUE, MpUMEHeHue. J(eiicTBue Xjopa U XJIOpOBOAOPOAA HAa OpPraHu3M
yesioBeka. BaxkHelme Xaopuibl U X HaXO0KJIEHUE B IPUPO/IE.

OO6mas xapaktepuctuka 3mMeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOECHHSI aTOMOB, XapaKTEpHbBIE
CTENEHU OKHUCIICHUS.

Ctpoenne u (U3MYECKHE CBOMCTBA MPOCTBIX BEIIECTB — KHUCIOPOAA W CEpbl. AJUIOTPOIHBIC
MoaudUKaMK KHCIOpoAa M cepbl. XUMHUEcKHe cBoicTBa cepbl. CepoBOmOpOAd, CTpoeHHue, (hu3nueckue u
XUMHUYecKkHe cBoricTBa. OKCHBI CEpbl KaK MPEICTaBUTENN KUCIOTHBIX OKcHI0B. CepHast Kuciora, pu3nueckue
U XUMHYECKHE CBOHCTBa (OOIIME Kak TMPEACTAaBUTENsl Kjacca KHUCIOT M CHeluduueckne). XUMUYECKHE



peakuuu, Jexaliie B OCHOBE MPOMBIIIJICHHOTO crocofa mojydyeHusi cepHoit kucnothbl. [Ipumenenue. Conu
CepHON KHCIIOTHI, KaYeCTBEHHAs! peakuus Ha cyiabdaT-uoH. HaxoxaeHue cepbl U e€ COeAMHEHUH B TpUpPOJE.
XUMHUECKOE 3arpsi3HEHHE OKPYXKAIOWIEH Cpeabl COCIUHEHUSMHU Cepbl (KHCIOTHBIE MOXAW, 3arps3HEHUE
BO3/lyXa M BOJOEMOB), CITOCOOBI €ro MPeIOTBPAIICHHSL.

OO6mias xapaktepuctuka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIC
CTETEHH OKUCIICHHUS.

A3oT, pacmpocTpaHeHue B mnpupoze, ¢usnuecKkue M XUMHUYeckue cBoiicTBa. KpyroBopor azora B
npupone. AMMHaK, ero (Gu3nuecKue U XMMUYECKUE CBOMCTBA, MOIy4eHue U npuMeHeHue. Coau aMMOHHUS, UX
dusnyeckue M XMMHUYECKHE CBOICTBa, NMpuMeHeHHe. KadecTBeHHas peakiusi Ha WOHBI aMMOHHUA. A30THas
KHCTI0Ta, e€ MoylydeHue, Gu3ndeckue U XUMUYECKUe CBOICTBa (00IIMe Kak MpEeACTaBUTENS Kilacca KUCIOT U
cneuuduyeckne). Mcmonp3oBaHue HUTPATOB M COJEH aMMOHHMS B KaueCTBE MHHEPAJIbHBIX yI0OpEHUH.
XUMHUECKOE 3arpsi3HEHHE OKPYKAIOUIeH Cpelbl COCTUHEHHSAMHU a30Ta (KUCIOTHBIC JOXKIH, 3arps3HeHue
BO3/1yXa, I0YBHI U BOJIOEMOB).

®ochop, amrorponHbie Momupuxamum ¢ocdopa, ¢uzmUeckne W XUMHUECKHE CBoicTBa. Okcua
dochopa(V) u docdopnas kucnora, pusnueckue M XUMHUYECKHE CBOMCTBa, monydenue. lcmoiapzoBaHue
docdaroB B kauecTBE MUHEPAIBbHBIX YI0OpEHUH.

OO6mas xapaktepuctuka 3meMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTepHBIE
CTETIEHH OKUCIICHHUS.

VYraepon, alioTpomHble MOAM(HKANNHK, PAaCHpPOCTPaHEHUE B MPHUPOAC, (PU3NYECKHE W XHMUYECKHE
cBoicTBa. Ancopoumsi. Kpyrosopot yriepona B npupoze. OKCuabl yriepoaa, uX GU3NUecKue U XUMHUYECKUE
CBOWCTBA, JICHCTBHE Ha KUBBIC OPTaHU3MBI, IIOJIyY€HHE U TPUMEHEHHE. DKOJIOTHYECKHE MPOOIJIEMbI, CBSI3aHHBIE
¢ okcuaoMm yriaepoaa(lV); rumoresa ri00ambHOrO IMOTEIUICHUS KIIMMaTa; MapHUKOBBIA d(DdexT. YrompHas
KHUCTIOTa U €€ CONMU, UX (PU3NYECKHUEe U XMMHUYECKHE CBOMCTBA, MOJydyeHUE U IMpuMeHeHue. KadecTBeHHas
peakiusi Ha kapOoOHAT-HOHBI. Mcronb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIINIEHHOCTH U CEbCKOM
XO03HCTBE.

[TepBoHauanbHbIe MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KAK O COCIUHEHHUSAX yriepojaa (MeTaH, 3TaH,
STHJIEH, alleTWJICH, dTAHOJI, TNIMIEPUH, YKCYCHas KucioTta). X cocrtaB m xumuieckoe ctpoenue. [lonsarue o
OMOJIOTUYECKH BaKHBIX BEIIECTBAX: KHpaxX, Oenkax, YriaeBoJax — M HX pPOJM B JKU3HU YeEJOBEKa.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPTAaHMYECKIX COSAMHEHUIM.

KpemHuii, ero ¢pusnueckue 1 XMMUYECKHE CBOWCTBA, MOJydeHne u npuMeHeHne. CoenHeH s KpeMHUS
B npupone. OOmme npencrtaBieHus o0 oxcuzae kpemHus(IV) um kpemnueBoil kuciore. CHIIMKaThl, HX
UCIOJIb30BaHUE B OBITY, MEAMIIMHE, NMPOMBIIUIEHHOCTH. BaxkHelilne cTpouTenbHble MaTepHUaibl: KepaMHUKa,
CTEKJIO, IIEeMEHT, 0eTOH, *kene300eToH. [Ipobiembl 6€30MacHOT0 UCHOIB30BAHUS CTPOUTENIBHBIX MAaTEpUAJIOB B
MOBCEHEBHOM KHU3HHU.

XUMHUUECKUH 3KCTIEPUMEHT: U3y4eHUe 00pa3l0B HEOPraHUUYECKUX BEIECTB, CBOMCTB COJSIHON KHCIIOTHI,
NPOBE/ICHUE KAYEeCTBEHHBIX PEaKIMid Ha XJIOPUA-WOHBI M HAONIO/IEHHE NMPU3HAKOB MX MPOTEKAHWUS; OTBITHI,
oTpakaromue GU3NIeCKre M XUMHUECKUE CBOMCTBA TaJIOTEHOB M MX COSAMHEHHWH (BO3MOXHO HCIIOJIb30BaHHE
BHJICOMATEPHUAIIOB); 0O3HAKOMJICHHE ¢ 00pa3iiaMu XJOPUIOB (TaJOTeHUIOB); O3HAKOMJIEHHE C 00pa3liaMH Cephl
U e€ COeIMHEHUAMU (BO3MOKHO MCIIOJIb30BAaHHE BHJIEOMATEPHANIOB); HAOIOJEHHE Ipoliecca OOYrIMBaHUS
caxapa 1o JeHCTBHEeM KOHLEHTPUPOBAHHON CEpHON KUCIOTHI, U3y4YEeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOM
CepHOW KHCJIOTHI, NPOBEJCHHE KAayeCTBEHHOW peakuuu Ha cyinbhaT-MoH M HaONoJeHHe MpHU3HaKa eé
IPOTEKaHUS; O3HAKOMJICHHE C (U3NYECKUMHU CBOWCTBaAMM a3oTa, (ochopa M HMX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIOB), 0Opa3laMu a30THBIX M (ochOpHBIX yI0OpeHuil; moixydyeHue, cooupanue,
pacrio3HaBaHWE W W3YyYeHHE CBOIMCTB aMMHaKa; MpPOBEIEHHE KAuYeCTBEHHBIX PEaKIWid Ha HOH aMMOHHUS W
dochaT-noH U n3ydeHe MPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE KOHIICHTPHUPOBAHHOW a30THON KHCIOTHI
C Menplo (BO3MOXKHO HCIIOJIb30BaHUE BHUICOMATEPHUAIOB); M3YUEHHE MOJENEeH KPHCTAUIMYECKUX PEmETOK
anmasza, rpaduta, ¢yiepeHa; O3HAKOMJICHHE C TPOIECCOM  aiCcOopOIMU  PacTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOWMCTBOM IPOTHUBOTa3a; MOJy4YeHUE, cOOMpaHue, paclo3HaBaHUE M H3yueHHE
CBOWCTB YIJIEKHCIIOTO Tra3a; MpOBEACHNE KaueCTBEHHBIX peakluii Ha KapOOHAT- U CHIIMKAT-UOHBI U U3y4YCHHE



NPU3HAKOB HUX TMPOTEKAHMS; O3HAKOMJICHHE C TMPOAYKUHEH CHIMKAaTHOW MPOMBIIIIEHHOCTH; pEeUICHHE
HKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHeillre HeMeTaIbl U UX COCIUHEHUSI.

MeTta/ibl M UX COeTUHEHUSI

OOmas xapakTEepUCTHKA XUMHUYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAHMHM HUX TIOJIO)KCHHS B
[lepuonnueckoir cucremMe xumuyeckux osnemeHToB J[. . MenneneeBa u crpoeHuss aromoB. CTpoeHue
MeTauioB. MeTrajuimueckasi CBA3b M METaUIMYECKas KPUCTAUIMYECKas pPEIIETKa. DJIEKTPOXUMHUYECKHM Pl
HanpsDKeHUH MeTtaiioB. Du3nMyeckue MW XUMHUYECKHE CBOWcTBa MeTauioB. OOmme crnocoObl MOTy4YeHHS
MeTaysioB. [loHSATHE O KOpPpO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl UX OT Koppo3uu. CruiaBbl (cTaib,
YYyT'yH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH.

[[lenounbie Metaybl: nosnoxkeHue B Ilepuognueckonl cucreme XumMuU4yeckux snemeHToB . .
MeneneeBa; CTpoeHHE MX aTOMOB; HaxOXjaeHHE B mpupoae. Puznueckue U XMUMHUYECKHME CBOMCTBa (Ha
npumepe Hatpus U Kanusi). OKCUIBI U THAPOKCUJIBI HATpUA U Kanus. [IpuMeHeHue menouyHbIX METAJJIOB U UX
COCIMHEHU.

[[{enouHo3emMenbHbIE METAUIBl MarHuid W KalblUuid: nosnoxeHue B llepuoguyeckoit cucreme
xuMuueckux aemeHToB [[. M. MenneneeBa; cTpoeHHe MX aTOMOB; HaXxOJAE€HHE B npuponae. OPuznueckue u
XUMHYECKHE CBOMCTBA MarHus W Kajblus. BaxHelinne coeAnHEHUs Kanblus (OKCHI, TUIPOKCUI, COJH).
KécTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: nonoxenue B Ilepuoanueckoil cucreme xumudeckux aiemeHToB JI. V1. Menneneesa;
CTPOCHME aTOMa; HaxokaeHue B mpupoie. Ousmyeckue U XUMHUYECKHE CBOMCTBA aMIOMUHUS. AMQOTEpHbIE
CBOMCTBA OKCHJIa U THAPOKCUJIA ATFOMUHHSL.

Kenezo: nonoxenue B [lepuoanueckoit cucreme xumuueckux 3yemeHToB [. . Menaeneesa; ctpoeHue
aToma; HaxoxJeHue B npupoze. Gusnyeckne 1 XMMHUUECKUE CBOMCTBA xkene3a. OKCUJIbl, THAPOKCUABI U COIU
xenesa(Il) u xxenesa(Ill), ux cocras, cBoiicTBa U OTyUYEHUE.

XVUMUYECKUN SKCIEPUMEHT: O3HAKOMIJIEHHE C o0Opa3laMud METaUIOB U CIUIaBOB, UX (PU3MYECKHUMHU
CBOMCTBAMHM; M3YyUYEHHUE PE3YJIbTATOB KOPPO3UU METAUIOB (BO3MOXHO HCIIOIb30BAHME BHJIEOMATEPHANIOB),
O0COOCHHOCTE B3aMMOJENCTBUS OKCHJAA KalblUsg U HAaTpus C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB); HCCJIEJIOBAHHE CBOWMCTB >KECTKOW BOJBI, MpOIlECcCa TOPEHMs JKele3a B KHCIOPOJIe
(BO3MOXXHO HCIIOJIB30BaHKME BUICOMATEPUAJIOB); MPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX DPEAKIMA Ha HOHBI
(mMarHusi, kanblusi, amomunusa, wHka, kenesa(ll) w xemesa(lll), memu(Il)); nHaOmomenue u omnucaHue
MPOIIECCOB OKpAIlIMBAaHUS IJIAMEHH HWOHAMHU HATpus, Kalus U Kadblus (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); HCCleAoBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHAA aTlOMUHUS W THAPOKCHAA IIMHKAQ,
pElIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelllIne MeTaulbl U UX COSUHEHUSI.

XuMus M OKpyKamouas cpeia

HoBbie MaTepuansl 1 TexHOJIOTMU. BenecTBa u maTepuanbl B MOBCEAHEBHOM )KU3HH YEJIOBEKA. XUMUS U
3710poBhe. be3zomacHoe HCMONB30BaHUE BEIIECTB M XUMHUYECKHUX peakmuil B ObITy. IlepBas momoms mpu
XHMHYECKUX O0XOraxX | OTpaBieHUsAX. OCHOBBI 3KOJOTHMYECKOHW TI'PaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’Karomie cpeapl (mpenenbHas gomyctumasi koHreHTpamus Bemects — [1/IK). Ponp xumuun B pemenun
9KOJIOTHYECKHUX TPOOIIeM.

[TpupoaHbIE HCTOYHUKH YTIEBOAOPOAOB (yroiib, MPUPOAHBIN ra3, HEPTH), MPOIYKTH UX MEPepadOTKH,
UX POIb B OBITY U MPOMBIIIUICHHOCTH.

XUMUYECKUH IKCIIEPUMEHT: U3yueHue 00pa3iioB MaTeprasIoB (CTEKIIO, CIJIaBbl METAIIJIOB, MOJIMMEPHBIE
MaTepuabl).

MexnpeamMeTrHblie CBSI3U

Peanuszanus MeXIpeIMETHBIX CBs3e€d INPU HM3YYCHMM XUMHM B 9 Kilacce OCYILECTBISETCS Yepes3
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX TMOHSATHHA, TaK M MOHSATHH, SBISIOLIMXCS CUCTEMHBIMHU IS
OTJEIBHBIX IPEAMETOB €CTECTBEHHOHAYYHOIrO IUKJIA. Peanusanus MEXIPEIMETHBIX CBA3EH IIPU HU3y4YEHUU



XUMHHU B 9 KJIacce OCYIIECTBIISICTCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSITHHA, TaK W
TIOHSITHH, SBJISIFOIMXCSI CACTEMHBIMU JUTSL OTJCIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO ITHKIIA.

OOmre ecTeCTBCHHOHAy4YHbIC MOHSATHSA: HAay4dHbIH (aKT, TMIOTE3a, 3aKOH, TEOpHs, aHAIIU3, CHUHTE3,
KJIaccu(UKaIus, MepUOJMIHOCT, HAOIOCHUE, SKCIIEPUMEHT, MOJICTTMPOBAaHHE, U3MEPEHUE, MOJIECb, SIBJICHUE,
NapHUKOBBIN 3(h(PeKT, TEXHOIOTHS, MaTepHAIBL.

®dwusuka: marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIbI, PaJlOAKTHBHOCTB,
MOJICKYJIa, AJIEKTPUYECKUN 3apsili, TPOBOJHHUKH, MOJYIIPOBOJIHUKH, THIICKTPUKH, (POTOIIEMEHT, BEIIECTBO,
TEJNO, 00BEM, arperaTHoe COCTOSHHE BEIECTBa, ra3, PacTBOpP, PaCTBOPUMOCTh, KPUCTAJUIMYECKas PEIIETKa,
CIUIaBbl, (PU3MYECKUE BEIMYMHBI, CJIWHUIBI HM3MEPCHHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3NIHI,
Connue.

Bbuonorus: dorocuntes, Apixanue, Ouocdepa, FKOCUCTEMA, MUHEPATBHBIC YIOOPEHHSI, MUKPOIJICMEHTHI,
MAaKpO3JIEMEHTBI, IUTATEILHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHHEPAIIBI, TOPHBIE MOPOBI, MOJIE3HBIE NCKOMAeMble, TOILIUBO,
BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

I/I3yquI/Ie XHMHH B 8 KJacce HarpaBJICHO Ha AJOCTHXKCHHUC O6y‘laIOH_[I/IMI/ICﬂ JJMYHOCTHBIX,
MCTAIIPEAMETHBIX U MMPECAMETHBIX PE3YJIbTAaTOB OCBOCHUA yqe6Horo npeameTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMuHOCTHBIE PE3YNbTAaThl OCBOSHHS IIPOTPAMMBI OCHOBHOT'O 00IIIero 00pa3oBaHus JOCTHTAIOTCS B X0/
0o0y4yeHMs] XUMHUHM B €IUHCTBE y4yeOHOM M BOCIUTATENbHOH AedrenbHOCTH OpraHu3ald B COOTBETCTBUM C
TPaZIULUOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBECHHBIMU LIEHHOCTSAMH, IPUHATHIMU B
oO1iecTBe MpaBUIaMM M HOPMaMM IOBEIECHUS M CIHOCOOCTBYIOT IPOLECCAM CAMOIIO3HAHHUSA, CAMOPa3BUTHS U
COLMAJIN3ALUHU 00Yy4arOLINXCS.

JIMYHOCTHBIE PE3yabTAaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IIarproTHYeCcKOro BOCIMTAHUSA

1)LIEHHOCTHOTO OTHOIIICHHUS K OTE€YECTBCHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY U HAYYHOMY HACJICIHIO,
NOHMMAHUS 3HAYEHMs] XMUMHMUYECKONM HayKu B JKU3HU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTHU BIAJETh
JIOCTOBEPHON MH(pOpMaLUel 0 NmepeAoBbIX AOCTHKEHHSIX M OTKPBITUSX MHUPOBOW UM OTEYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOICTBE MUpa U OOLIECTBA;

I'paknaHCKOro BOCIIMTAHMS

2)[IpeiCTaBICHHs O COLMANbHBIX HOPMax M IPaBUIIaX MEKIMYHOCTHBIX OTHOLICHHH B KOJUICKTHBE,
KOMMYHHKAaTHBHOH KOMIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOHM, Y4eOHO-HCCIEeN0BATEIbCKONH, TBOPUECKOU U
APpyrux BUIAaX ACATCIBHOCTH;, TOTOBHOCTH K pa3H006pa3H01?1 COBMECTHOM ACATCIIbBHOCTU IIPU BBIITOJIHCHUA
y‘~I€6HI)IX, MMO3HAaBATCJIbHBIX 3aJiad, BBIIIOJHCHHUHU XUMHWYCCKUX SKCIICPUMCHTOB, CO3AaHUN y‘-Ie6HI)IX IIPOCKTOB,
CTPEMJICHHA K B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOLIU B ITPOLICCCC ITOH yT-I€6HOI\/JI ACATCIIBHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE IOBEICHUE U IOCTYNKU CBOMX TOBAapHILEH C MO3UIMHM HPAaBCTBEHHBIX M IIPABOBBIX HOPM C
Y4€TOM OCO3HaHMs MOCIIEICTBUI MIOCTYIIKOB;

IleHHOCTH HAYYHOI'0 TO3HAHUSA

3)MHPOBO33pPEHUYECKUX TPEACTABICHUN O BEIIECTBE MW XHUMHUYCECKOH PEaKIMH, COOTBETCTBYOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM M COCTABJIAIOIIMX OCHOBY U IOHMMaHUs CYIIHOCTH HAay4YHOMN
KapTUHBI MUPA; MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS MIPUPOJIbI, B3AUMOCBSA3SIX UEJIOBEKa
C IIPUPOJHON CpeIo, O POJIM XMMHH B ITO3HAHUHU ATUX 3aKOHOMEPHOCTEM;

4)no3HaBaTEeIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYYCHHE HOBBIX 3HAHUN MO XHMHH, HEOOXOIMMBIX
TSt OOBSICHEHUS HAOJTI0Ta€MBIX MPOIIECCOB U SIBJICHUH;

5)no3HaBarenbHONM, HWHPOPMAIMOHHON M  YHTATENIbCKOW KYJAbTYpbl, B TOM 4YHCJE HABBIKOB
CaMOCTOSITENILHON paboThl ¢ y4yeOHBIMU TEKCTaMHU, CIIPABOYHOM JUTEPATypOd, NOCTYMHBIMU TEXHUYECKUMHU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOIOTHIA,

6)unTepeca K OOYYEHHUIO W TIO3HAHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHuI0, IPOEKTHOMN U HCCIIEI0BATEIbCKON NEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIllpaBICHHOCTH
1 ypOBHS 00y4YEHUS B JaTbHEHIIIEM;

DopMHPOBAHUSA KYJIbTYPBbI 310POBbS

7)OCO3HaHMs IICHHOCTH >KHW3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO, YCTAHOBKH Ha
3J10pOBBIN 00pa3 KU3HU, OCO3HAHUS MTOCIEACTBUI U HENPUATHUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aIKOTOIs,
HapKOTHKOB, KYpPEeHHs1), HEOOXOIMMOCTH COOIIOIEHHs TPaBUil O€30MaCHOCTH MPH OOpALIEHUH ¢ XMMUYECKHUMU
BEIIECTBAMHU B OBITY U peallbHON KU3HU;

TpyaoBoro BocnuTaHus
8) mHTepeca K MPaKTHYECKOMY M3YUCHHUIO mpodeccuil 1 Tpyaa pa3IMyHOro poja, yBakeHHE K TPYAY H
pe3yabTaTaM TPYJOBOH JEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE MIPUMEHEHMsI NPEIMETHBIX 3HAHUH MO0 XMMHHU,



OCO3HAaHHOTO BBIOOpAa WHAMBHIYaTbHON TPACKTOPUM MPOAOIDKEHHS OOpa3oBaHUS C Y4ETOM JIMYHOCTHBIX
UHTEPECOB M  CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX HWHTEPECOB M IMOTPEOHOCTEH;  YCIEUIHON
npoeCCHOHATILHON JIEATENIbHOCTH M Pa3BUTUS HEOOXOIUMBIX YMEHMI; TOTOBHOCTHh aJalTHPOBATHCS B
npodeccuoHaIbHOMN cpefe;

IKOJIOTHYECKOI0 BOCIIUTAHUSA

9) 9KOJIOrUYECKH 1eTIeCO00Pa3HOro OTHOLICHHS K IPUPOJIC KaK UCTOYHUKY )KU3HH Ha 3emJie, OCHOBE e
CYLIECTBOBaHMs, IOHUMaHUs LICHHOCTH 3[J0POBOT0 M 0€30MacHOro oopasa *HU3HH, OTBETCTBEHHOI'O OTHOLLICHHS
K COOCTBEHHOMY (PU3MUECKOMY M ICHUXUYECKOMY 3I0POBBIO, OCO3HAHUS ILIEHHOCTU COOJIIOJEHUS IpaBUII
0€30IacHOro MOBENEHUS MPHU PabOTE ¢ BEIIECTBAMH, a TAKXKE B CUTYAIHSIX, YTPOKAIOIIUX 3OPOBBIO U KU3HU
JIIOJICH

10) cnocoOHOCTM TPUMEHSTHh 3HAHWS, IMOJNyYaeMble IMPU HM3YYCHHUH XHUMHH, JUIS PELICHUs 3ajad,
CBSA3aHHBIX C OKPY)KAIOIIEW NMPUPOJHOM CPENOM, IMOBBIILEHUS YPOBHS 3KOJIOIMYECKOW KYJIbTYpPbI, OCO3ZHAHUS
1J100aJIbHOTO XapakTepa 3KOJ0rMYECKUX IPoOIeM U IMyTel UX pelIeHUs OCPEICTBOM METOI0B XUMUM;

11) 9KOIOrMYECKOr0  MBINUICHUS, YMEHHsS  PYKOBOJICTBOBAaTbCS WM B  II03HABaTEJIbHOM,
KOMMYHHUKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeranmpeIMETHBIX PE3yJIbTaTOB BBIACISIFOT 3HAYMMBIC I (DOPMHPOBAHHS MHPOBO33PCHHUS
oOIIeHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHITUI, THIIOTe3a, (DAKT, CHCTeMa, MPOIEeCcC, SKCIIEPUMEHT U Jp.),
KOTOPBIE UCIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETaX U MO3BOJISIOT HA OCHOBE 3HAHHM U3 ATHX
npeaMeToB (OPMUPOBATH MPEACTABICHUE O IEJIOCTHOW HAYYHOH KapTHHE MUpPA, U YHUBEPCAIbHBIC ydeOHBIS
neiicTBus (TO3HaBaTeNbHbIE, KOMMYHHKATUBHBIC, PETYISITUBHBIC), KOTOpbIe 00ecrneynBaioT (GpopMUpoOBaHUE
TOTOBHOCTHU K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHOH 1eATeIbHOCTH.

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHHUS OOPa30BAaTEIbHOW MPOrpaMMbl IO XHUMHH OTPAXKAIOT
OBJIQJICHUE YHUBEPCAIbHBIMU [103HABATENBHBIMU JECHCTBUSMH, B TOM YUCJIE:

Ba3oBbIMH JJOrHYeCKMMH AeliCTBUAMHA
1)yMeHHeM HCIIONIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS TP OCBOSHUH 3HAHUI: paCKpPHIBATh CMBICI

XUMHUYECKHX TMOHATUH (BBIACNATh HX XapaKTepHble NPU3HAKM, YCTAHABJIMBAaTh B3aMMOCBS3b C JPYTUMHU
HOHATHUSMM), UCIIOJB30BATh MOHATUS JIIs1 OOBSICHEHUS OT/IENbHBIX (DAKTOB U SIBIIEHUI; BEIOUPATh OCHOBAHMS U
KPUTEPHH U KIacCU(UKAMK XUMHUYECKHUX BEIIECTB M XMMHUYECKMX PEaKLMH; yCTaHABIMBATh MPUYUHHO-
CIIEICTBEHHBIE CBSI3M MEXAYy OOBEKTaMM HW3Y4YEHHMsS; CTPOUThH JIOTUYECKUE PpaACCYXIACHUsI (MHAYKTUBHBIE,
JEAYKTHBHBIC, II0 aHAJIOTUH); 1€JIaTh BEIBOJIBI M 3aKJIIOUCHHUS;

2)yMeHHEeM TPUMEHATh B IIpollecce€ I[IO3HAHUS TMOHATUS (IpEeIMETHblE M METalpeAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENH, UCHOJIb3yEMbIE€ B XUMUHU, MPEOOPA30BHIBATh HIMPOKO MPUMEHSEMbIE B
XUMHH MOJICNIbHbIE TPEACTAaBIEHUS — XMMHMUYECKUH 3HAaK (CHMBOJ 3J€MEHTa), XuMudeckas ¢opmyna u
ypaBHEHHE XMMUYECKOH peaKkIMi — MPU PELICHUN Y4eOHO-TI03HABATENBHBIX 33/1a4; C YUYETOM 3TUX MOJIEJIBHBIX
IpEeCTaBICHUN BBISBIATh M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKH U3y4aeMbIX 00bEKTOB— XUMHUYECKUX
BEIIECTB U XMMHUYECKHUX PEAKIMH; BBIABIATH OOIINME 3aKOHOMEPHOCTH, MPUYMHHO- CJIEJACTBEHHBIE CBS3H U
IPOTUBOPEUYMS] B M3y4aeMbIX IIpoLeccax M SABICHUAX; IMpeularaTb KPUTEPUU JUISL BBIIBICHHUS 3THUX
3aKOHOMEPHOCTEl M MPOTHBOPEUYUH; CaMOCTOSITENIbHO BBIOMPATh CHOCOO pemieHus ydeOHOM 3amayu
(cpaBHHBaATh HECKOJHKO BApUAHTOB PEIICHUsI, BHIOMpATh HaMOOJEe MOIXOMAIMINNA C y4ETOM CaMOCTOATEIHLHO
BbI/IEJICHHBIX KPUTEPHEB);

Ba3oBbpIMH HcCJIe10BATEILCKUMH JeHCTBUSIMH
3)yMeHHEM HCMOb30BaTh MOCTABICHHBIC BOMPOCHI B KAueCTBE MHCTPYMEHTA MO3HAHUS, a TaKXkKe B

Ka4ue€CTBE€ OCHOBBI JJIs1 q)OpMPIpOBaHI/IH THUITIOTE3ELI IO MPOBCPKE MPAaBUIIbHOCTU BBICKA3bIBACMBIX Cy)KI[CHPIﬁ;

4)puoOpeTeHre OmbITa MO0 IUIAHUPOBAHUIO, OpPraHU3allMd W TMPOBEACHUIO  YYCHHUYCCKHX
AKCIEPUMEHTOB: YMEHHE HAOIIOAATh 3a XOJOM IPOIecca, CaMOCTOSTEILHO MPOTHO3MPOBATh €r0 Pe3yibTar,
dopmypoBaTh 0000IICHUST W BHIBOABI 1O Pe3yJbTaTaM MPOBENEHHOTO OIBITA, UCCIEAOBAHUS, COCTABIISTH
OTUYE€T O MPOJICITAHHON paboTe;



Paboroii ¢ undpopmanueit
5)yMeHHeM BBIOMpPATh, aHATHU3UPOBATh M WHTEPIPETHPOBATH HHPOPMAIIMIO PA3IMYHBIX BUIOB U (HOPM

MPEJCTaBICHUS, TOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa XHUMHUYECKOTO
CoJlep)KaHusi, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa); KPUTHMUECKH OLIEHHWBATh MPOTHUBOPEUMBYIO H
HEJ0CTOBEPHYIO HH(POPMAIIHIO;

6)yMeHHEM MNPHUMEHSTH pa3JIMYHBIE METOJbl W 3ampoChl MPH IOHMCKE M OTOOpe HHDOpMALUU |
COOTBETCTBYIOIMX JaHHBIX, HEOOXOMUMBIX JUIS BBINOJIHEHUS y4eOHBIX M IIO3HABATENbHBIX 3a/1a4 OIpe-
NEenEHHOrO THIA; TNPHOOpPETEHHE OMbITa B OOJACTH HCHOJIB30BaHUS WH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBNaJ€HUE KYJIbTYpOH aKTHBHOTO HCIOJB30BAHUS  PA3IMYHBIX TIOMCKOBBIX  CHCTEM;
CaMOCTOSITENILHO BBIOUPATh ONTHUMANIbHYIO (OpMY MpeACcTaBiIeHUsI HH(GOPMAUU U WILTIOCTPUPOBATH pPelllaeMble
3aJ]a4M HECJIOXKHBIMU CXEMaMH, AUarpaMMaMu, ApyruMu popMaMu rpaduku U UX KOMOUHAIUSIMU,

7)yMEHHEM HUCIIOJb30BaTh U aHATM3UPOBATH B MPOIecCe YICOHON M MCCIeI0BATEIBCKON IeITEIbHOCTH
UH(OPMALIMIO O BIUSAHUU MPOMBIIIIEHHOCTH, CEIbCKOTO XO3SIMCTBA M TPAHCIOPTA HA COCTOSIHUE OKPYXKAIOIIeH
IIPUPOJHOM Cpelbl;

YHuBepcaabHbIMH KOMMYHUKATHUBHBIMH J1€HCTBUSIMH

8) yMeHueM 3a1aBaTh BOIPOCHI (B XOJIC AUAJIOTA W/WIH AUCKYCCHH) MO CYIIECTBY 00CYKIaeMOW TEMBI,
(GopMyIHpOBaTH CBOM MPEATIOKESHHUS OTHOCUTEIIBHO BBITIOJIHEHUS MPEII0KESHHON 33/1a4u;

9) mpuoOpeTeHHE ONbITA MPE3CHTAI[MH pPE3yJbTATOB BBITOJHEHUS XHMHYECKOTO 3KCIIEPUMEHTA
(;1abopaTopHOro OMbITa, 1TA00PATOPHOM PaOOTHI MO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMH I103HABATEILHONW M HCCIICI0BATEIbCKON
JESATENIbHOCTH MPU PEUICHUH BO3HHUKAIOLIMX IMPOOJieM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB M COIIACOBAHUS
no3unuii  (00CyKIeHus, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHUH,
OTIpeieNIeHNE KPUTEPUEB T10 OIIEHKE KauecTBa BHIMIOJIHEHHON pabOTHI U 1Ip.);

YHI/IBepcaJIbHLIMI/I peryjsaiTuUBHbIMHA HeﬁCTBHﬂMH
11) YMCHHUEM CaAMOCTOATCIIBHO ONpPCACIIATL LCJIH ACATCIbHOCTH, IIJIAHUPOBATH, OCYHICCTBJIIATD,

KOHTPOJIMPOBaTh W TPH HEOOXOJWMOCTH KOPPEKTUPOBATH CBOIO JESATENBHOCTh, BHIOMpaTh Hambomee
a¢dexTrBHBIE CMOCOOBI pelIeHHus Y4eOHBIX M IO3HABATENbHBIX 3a/lady, CaMOCTOSTENIbHO COCTAaBJISITh WIU
KOPPEKTUPOBATh MPEUIOKEHHBIN AITOPUTM JECUCTBUH MPH BBIIOJIHEHUM 3aIaHUM ¢ YYETOM ITOIYYEHHUsI HOBBIX
3HaHui 00 HN3y4acMbIX 00BEKTaX — BCHICCTBAX MW PCAKOUAX; OLCHUBATH COOTBCTCTBUC IIOJYUCHHOTIO
pe3yJibTaTa 3asiBJICHHOMU 1IEJIH;

12) yMeHHeM UCTIONIB30BaTh M aHATM3UPOBATh KOHTEKCTHI, TIpeIaraeMble B YCJIOBUH 3aaHUH.

INPEJIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yJabTAaTOB MO OCBOCHHUIO 00S3aTE€IBHOTO COJEP)KaHUSI, YCTaHOBIEHHOTO
JTaHHOW MpUMEpHON pabodeil mporpaMMoii, BBIIESIOT: OCBOSHHBIE 00YYAIONIMMICS HAyYHbIC 3HAHUS, YMEHUS
U CrocoObl JeHCTBUM, crnenupudecKue s MpeAMETHOW o00JacTu «XUMHUS», BHABI JEATEIBHOCTH TIO
MOJTyYEHUIO HOBOTO 3HAHMSI, €T0 WHTEPIPETAINH, TPEOOPa30BaHUI0 U MIPUMEHEHUIO B PA3TUYHBIX YUEOHBIX U
HOBBIX CUTYyaIUsX.

[IpenMeTHBIE pe3yabTaThl MPEACTABICHBI OTPAXKAIOT CPOPMUPOBAHHOCTD Y O0YJAIOIIUXCS CIEAYIOIINX
YMEHUN:

1) packpwvieams cmbici OCHOBHBIX XMMUYECKUX MOHSATHI: XUMUYECKUH DJIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTUOH, aHWOH, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, BAJECHTHOCTb, DJIEKTPOOTPHUIIATEIBHOCTD, CTEIECHb
OKHUCJICHUS, XUMUYECKasl Peakiusi, XUMHUUECKas CBsI3b, TEIJIOBOU 3(PPEKT peakiuu, MOJb, MOJSPHBIA 00BEM,
pacTBOpP; DJIEKTPOJUTHI, HEIIEKTPOJMTHI, IJICKTPOIUTHYECKAs TUCCOIMAIMSA, PEaKIMH HOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOe paBHOBecue, oOpaTUMble U  HEoOpaTUMble pEaklUH, OKHUCIUTEIhHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUU, OKUCIUTENIb, BOCCTAHOBUTEIbL, OKUCIEHHWE W BOCCTAHOBIICHHUE, AJTIOTPOINS,
aM(pOTEepHOCTb, XWMHUYECKass CBs3b (KOBAJCHTHAs, HOHHAs, MeETa/lIndecKas), KpUCTaJUIMUecKas permerka,
KOPPO3HsI METAJJIOB, CIUIABBI; CKOPOCTh XUMHUYECKON peakIuu, nmpeaenbHo gomyctuMas konmnentpanus (IT1K)
BCIICCTBA;

2) unmoCmpuposams B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX MOHATHH (CM. I. 1) M TPUMEHSATH 3TH
MOHSTHUS MIPU ONMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;



3) ucnonvzosamv XUMHYECKYI0 CHUMBOJIMKY JJIsl COCTaBlieHHS (OpPMYJ BELNIECTB M ypaBHEHHH
XAMHYECKUX PEAKIIUM;

4) onpedensimp BAICHTHOCTh M CTCICHb OKHUCICHHS XHMHYECKUX OJJIEMCHTOB B COCIHHCHHUSX
Pa3IMYHOTO COCTaBa; MPUHAUICKHOCTh BELIECTB K OMPEAEIEHHOMY KIJIACCY COeNMHEHMH MO (Gopmynam; BHJ
XMMHUYECKOHN CBsI3U (KOBaJEHTHAas, NOHHAs, METAINIMUYECKasi) B HEOPraHUYECKUX COCIMHEHMSX; 3aps] MOHaA 110
XUMHUYECKOH (opMyne; XapakTep Cpeabl B BOJHBIX PAcTBOPAaX HEOPraHWYECKUX COCIAWHEHHH, THII
KPUCTANINYECKOM PeIEéTKN KOHKPETHOTO BELIECTBA;

5) packpvisame cmoicn Tlepuoauueckoro 3akona JI. WM. MenaeneeBa W JEMOHCTPHUPOBATH €TI0
IIOHUMAaHME: ONMCHIBATh W XapakTepu3oBaTb TabauuHyro (opmy Ilepuoguueckoil cUCTEMBl XHMHUYECKUX
AIIEMEHTOB: pa3MyaTh MOHATHS «IJIaBHas moArpynma (A-rpymma)» u «mobounas noxarpymma (B-rpymma)y,
MaJible M OOJIbLIME MEPUOJbl; COOTHOCUTh 00O3HAUEHMsI, KOTOPblE MMEIOTCS B MEPUOJAMUYECKON Tadiuue, ¢
YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsi sapa, o01iee Yucio
3JIEKTPOHOB U paclpesieIeHue UX MO 3JIEKTPOHHBIM CIIOSIM); OOBACHATH O0OLIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB AJIEMEHTOB U MX COCJMHEHUH B Mpe/eIax MaJbIX MEPHOA0B U TNIABHBIX MOJATPYII C YIETOM CTPOCHHS
UX aTOMOB;

6) kraccuguyuposames XUMHYECKHUE IEMEHTBI; HEOPraHNUECKHE BEIIECTBA; XMMUYECKUE PEaKIUH (I10
YHUCIy M COCTaBy Yy4YacCTBYIOIIMX B PEAKLMU BEIIECTB, MO TEIJIOBOMY 3(deKTy, 0 M3MEHEHHIO CTereHeH
OKHCIICHUSI XHMUYECKHUX JIEMEHTOB);

7) xapaxmepuzosams (ONKCHIBaTh) 0O0IIKME M CHEHU(DUYICCKHE XHMHUYECKHE CBOWCTBA MPOCTBHIX U
CIIOKHBIX ~ BEILECTB, MOJATBEpXkJas ONUCAaHHE NpPUMEpPaMU MOJIEKYJSAPHBIX W HOHHBIX YpaBHEHH
COOTBETCTBYIOINX XUMUYECKUX PEAKITHIA;

8) cocmaensame ypaBHEHHsI AIICKTPOIUTUICCKON JAUCCOLMALNK KHCIIOT, IICNOYeH U COJeH; MOJHbIE U
COKpAaIIEHHBIC YPaBHEHUS PEAKIMi HOHHOTO OOMEHA; YpaBHEHUS pPeaKIuii, MOATBEPKAAIONINX CYIECTBOBAaHHUE
TeHETUYECKOM CBSA3M MEX/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

9) packpwisams cyuHOCmb OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLUI TTOCPEICTBOM COCTABIICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIMA;

10) npoerno3uposams CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS; BO3MOXKHOCTH MPOTEKAHHS
XMMHUYECKHUX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

11) ebiuucsimes OTHOCUTEIIBHYIO MOJICKYJSIPHYIO M MOJISIPHYEO MAacChl BEIIECTB; MAacCOBYHO JIOJIIO
XMMHUYECKOT'0 3JIeMEeHTa Mo (hopMyJsie COeIMHEHHs]; MaCCOBYIO JOJIO BELECTBA B paCTBOPE; MPOBOAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKOH pEaKInm;

12) cneoosams nipaBuiiaM TIOJIB30BaHHUST XMMHUYECKOH TOCYIOH M J1abOpaTOpHBIM 00OpyIOBaHHEM, a
TaKXKe MMpaBiiaM 0OpaIIeHus C BEIECTBAMU B COOTBETCTBUHU C MHCTPYKIIMSIMU IO BBITIOJTHEHUIO J1a00PaTOPHBIX
XMUMHUYECKHX OIBITOB I10 MOJIYyYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AaMMHaKa U YIIIEKUCIIOTO ra3a);

13) nposodums peakiuu, MOATBEPIKIAMOIIIE KAYSCTBCHHBIN COCTAB PAa3IMYHBIX BEIIECTB: PACIO3HABATh
OTNBITHBIM NYTEM XJIOpUA-, OpOMHJI-, HOAUA-, KapOoHatT-, ¢ocdar-, cunukar-, cynbdar-, THIPOKCHI-UOHBI,
KaTHOHBI aMMOHHSI U MOHBI W3YYEHHBIX METaJUIOB, MPUCYTCTBYIOIIHE B BOJHBIX PAaCTBOPAaX HEOPTaHUYECKUX
BEIIIECTB;

14) npumensimes OCHOBHBIC OIIEpAlUM MBICIHTEIHHON JIESITEIILHOCTH — aHaJW3 M CHHTE3, CpaBHEHUE,
000011eHne, CHCTEMaTHU3alllIo, BbISBIEHUE HPUYMHHO-CIEICTBEHHBIX CBA3€H — /I H3y4eHHUs CBOWCTB
BEIIECTB U XUMHYECKHX PEaKIMi; €CTeCTBEHHO-HAayYHble METO/bl MO3HAHMUS — HaONI0JICHHE, U3MEpEHHE,

MOJIEIUPOBAHKE, SKCIIEPUMEHT (peabHbIN 1 MBICJICHHBIH).



TEMATHYECKOE IINIAHUPOBAHUE

2.1.

Tema 1. XumMnueckne
peakuun. Teopust
AJIEKTPOIUTAYECKON
JIFCCOITHAITHM.

20

- Ha3bIBaTh IPU3HAKHU U YCJIOBHS IPOTEKaHUS
XUMUYECKUX PEAKLUN;

- IOHATHS: MOH, KATUOH, aHUOH,
PIIEKTPOJIUTUYECKAS JUCCOLUALUS, DIIEKTPOIIUTHI,
HEAJIEKTPOJINTHI, CUIIBHBIN U cIa0bIil 3JIEKTPOIUT
YMeTh:

- BBISIBJISITh IPU3HAKH, CBUIETEIbCTBYIOIINE O
[IPOTEKAaHUU XMMUYECKOM PEaKLUU IIPU
BBITIOJTHEHUY XUMUYECKOIO OIIbITA;

- Ha3bIBaTh ()aKTOPBI, BIUAIOUINE HA CKOPOCTh

XUMHUYECKON PEaKIINK;

Ne | HauMeHOBaHMe pa3aesioB U KosimuecTBO yacoB Buabl nesiTeJIbHOCTH Buasbl, popmbl
n/n TEM HpOTrpaMMBI BCEr0| KOHTPOJIbHBIE | IPAKTHYECKHE KOHTPOJISA
padoThI padoTbl
IToBTOpEeHUe M yriydJieHue 3HAHU OCHOBHBIX pa3/ieJioB Kypca 8 Kjacca
1.1. | Xummueckas ces3s. 5 1 0 3HAaTh: - BaXHEHIIME XUMHWYECKUE IOHATHUSA: YCTHBIN 0nIpocC;
OKHCITATETBHO- XUMUYECKUN 3JIEMEHT, aToMm, Mounekyna,| [ [ncbMeHHbIN KOHTPOJIb
OTHOCHUTEJIbHASI aTOMHAsl U MOJICKYJISIpHAst MACChI;
BOCCTAaHOBUTEJIbHBIE .
- XUMHYECKHE CBOMCTBA OCHOBHBIX KJIAacCOB
peaKiiuun HEOPraHUYECKUX BEIECTB;
Y METh:
-O0OBSACHATh  (U3MYECKUH  CMBICT  aTOMHOIO
[OPSIAKOBOTO  HOMEpPAa XUMHYECKOIO 3JIEMEHTA,
HOMEPOB TPYIIIbI, MEPUOJA, K KOTOPHIM 3JIEMEHT]
npuHamiexxur B Ilepuonuueckoit cucreme J[.U.
Meneneena;
-3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB B
Mpejesiax MajbIX TEPHOJOB U TJIABHBIX MOATPYII;
COCTaBIISITh DNIEKTPOHHBIN Oananc s OBP;
-ONpPEAeIISITh OKUCIUTENIb U BOCCTAHOBUTEIND;
- COCTaBJISITh bopMyIbI HEOPraHUYECKUX
COCIMHEHUN M3YyYEHHBIX KJIACCOB, YpPaBHEHMS]]
XUMUYECKUX PeaKlni
Htoro no pazneny 5
Pa3nea 1. TeopeTruueckne 0CHOBbI XUMHH
1 2 3HATB: YcTHBIN onpoc;

TIrceMeHHBIHM
KOHTpPOJIb;
[IpakTuueckas padora




- PaCKpBIBAaTh CMBICII TEOPUH IEKTPOIUTHYECKON
ITMCCOLMALINY; - COCTABIIATH YPABHEHUS
PIIEKTPOJIUTUYECKON AUCCOLHUALIMM KUCIIOT,
[11e7104€ei, conel; - 00BSACHATh CYLIHOCTb ITpoLecca
PIIEKTPOJUTUYECKON AUCCOLMALMY U PEAKIIUI
MOHHOTO0 0OMEHa; - COCTABIIATH MOJIHbIE U
COKPAICHHBIC HOHHBIC YPABHCHUSA PCAKIIUN
0OMEHa; - OIpeeNsaTh BO3MOXKHOCTb IIPOTEKAHUS
[peaKiuii MFOHHOTO 00MEHa; - 00bEKTUBHO
OLIEHUBATh HH(OPMALIMIO O BELIECTBAX U
XUMHWYCCKUX MMPOoHecccax

Hroro nio pazneny

20

Paznea I1. DiaeMeHTBI-HEMETAJILI M HX BajsKHeHIINe cOeTHHEHUS

3.1. | Tema 2.00m1as 6 1 0 3HATB: VYerHbIi onpoc;
XapaKTEepUCTUKA - nonoxenue HemerayuioB B IICXD  JI.U. [TucemenHsbI
HEMETAJUIOB U UX MenzeneeBa;  CTpOEHHME  aTOMOB  HEMETAJIOB, KOHTPOJIb;
COEJIMHEHUH (bu3nyeckue CBOMCTBA KontponbHnas paborTa;

'YMeTh: - XapaKTepu30BaTh CBOMCTBA HEMETAILJIOB;
- 1aBaTh XapaKTEPUCTUKY DJIEMEHTaM-HEMETAIUIAM Ha)|
OCHOBaHMH uX noaoxkenus B [ICXO;
-CPAaBHUBATh HEMETAJUIBI C METAJUIAMHU
- XapaKTepHU30BaTb XUMHUUECKHH 3JIEMEHTHI BOJOPOJ,
raJIOTeHBI 10 UX MoyioskeHuIo B IICXDO;
- cocTaBisATh  ypaBHeHus  peakuudt  (OBP)
XMMHYECKHX CBOMCTB BOAOPO/A, FaJIOI€HOB;
- pacmo3HaBaTh OIBITHBIM IIyTEM PacTBOP COJSHON
KHCJIOTBI U €€ COJIEH.

3.2. | Tema 3. Tloarpynmna 8 1 3HaTh: YcTHBIN onpoc;

KUCIIOpOJa U ee
TUINYHBIC
npeacCTaBUTCIIN

- 0COOEHHOCTHU CTPOEHHS AaTOMOB MOATPYIIIIHI;

- CBOMCTBA CEPHOW KHCIIOTBI B CBETE MPEACTABICHUN
TO/T;

-OKUCJIUTENIBHBIE  CBOMCTBA  KOHIIEHTPUPOBAHHOM
cepHoil kucinotel B cBete OBP;

YMeTs;

- XapaKTepU30BaTh B3aUMOCBS3b MEXKY COCTaBOM,
CTPOCHHEM U CBOMCTBAMHU HEMETAJLIOB;

- MPOBOAMTH KAYECTBEHHYIO PEAKIUIO Ha Cylbdat -

MOH

IInceMeHHBIN
KOHTPOJIb;
KonTponbHas pabora;




-3allChIBATh YPAaBHEHUs PEAKLIUNA B MOHHOM BHJIE U C
rouku 3peHust OBP

3.3.

Tema 4. I[loarpynna
a30Ta U €€ TUIINYHbIE
IIpeACTaBUTEIN

3HATH:

- 0COOEHHOCTHU CTPOEHHS aTOMOB MOATPYIIIIBI;

- CBOMCTBA a30THOM KUCJIOTHI B CBETE NPEACTaBICHUN
1O/1;

-OKUCIIUTEIIbHBIC CBOMCTBA pactBopa U
KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI B cBeTe OBP;
- KAQuECTBEHHBIE pPEaKIMM HAa aMMHAK, COCJAMHEHUS
a30THOM ¥ (OCPOPHOIN KUCTIOT.

YMeTs;

- [IPOBOJUTH KAaYEeCTBEHHYIO PEaKlMI0O HAa HUTpAT- U
(bochar-monsI

-3aIIUCBHIBATh YPABHEHUSI PEaKIIMii B MOHHOM BHJIE U C
rouku 3peHus OBP;

- U3YYCHHI0O XHMHUYECKHUX CBOMCTB Ta3000pa3HbIX
BEIIECTB: aMMHUAKa;

- O0CO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUHN IO
XUMUH JUIs] IPAKTUYECKON JEATEIbHOCTH YEII0OBEKA;

- CO3/1aBaTh MOJIENIU U CXEMBI Ul pelIeHUs] yueOHbIX
11 TIO3HABATEIbHBIX 33]1a4; IOHUMAaTh HEOOXOIUMOCTh
COONIIOJICHUsST ~ TpEANMCAHHUM, TpeanaraeMbiX B
MHCTPYKLHUSAX O UCHOJIb30BAHUIO JIEKAPCTB, CPE/ICTB
OBITOBOW XMMHH U JP.

YCTHBINM 0nIpocC;
I[TuceMeHHbIi
KOHTpPOJIb;

3.4.

Tewma 5. [loarpynmna
yriepoaa

3HaTh:

- 0COOCHHOCTU CTPOCHHS aTOMOB TTOATPYTIIIBI;

- CBOMCTBA YTOJIbHOM M KPEMHHEBOW KHUCIIOT B CBETE
npeacraBiennii TO/;

- KaUECTBEHHBIC PEAKIINHN HA COCTMHEHUS YTOIHHOU 1
KPEMHHEBOM KUCIIOT.

- 0COOCHHOCTH OPTaHMYECKUX COSAMHEHUM;

- BJICHTHOCTb U CTENEHb OKUCJIEHHUS DSJIEMEHTOB B

COCTMHCHMUSIX,

- TOHSATHUSA: npeaesibHbIE YTIE€BOAOPO/IbI,
FOMOJIOTUYECKUN Psii TIPEAEIbHBIX YIJIEBOJOPOIOB,
M30MepHsl; - UMETh MPEACTABICHHE O OMOJOTUYECKH
BAKHBIX OPTaHMYECKUX BEILECTBAX: KUP
YMeTs;

- POBOJIUTH KAYECTBEHHYIO PEaKIUIO Ha KapOoHaT- U

CUJIMKAaT-UOHBI

YcTHBIN onpoc;
ITuceMeHHBIN
KOHTPOJIb;




-3aIIMCBhIBATh YPABHEHMsI PEAKIIMI B NIOHHOM BHJIE U C
rouku 3penust OBP

- MPOBOAMTH OMBITHI MO MOJYYCHUIO, COOUPAHUIO U
M3y4CHUIO XHMHUYECKUX CBOMCTB TIa3000pa3HBIX
BELIECTB: YIVIEKUCIIOTO rasa

- pacro3HaBaTb OIBITHBIM IIyTE€M Ta3000pa3Hble
BelecTBa (YTIEKUCIIbIN Ta3) U paCTBOPHI BEILIECTB;
-OIpEIeNsATh HM30MEPbl U TOMOJIOIH. 3aIlUChIBATH
CTPYKTYpHBIE (hOPMYJIBI H30MEPOB U TOMOJIOTOB;

- JaBaTh Ha3BaHUs U3Y4YECHHBIM BEIIECTBAM.

- Ha3bIBaTh U3YYEHHBIE BEILIECTBA;

- XapakTepu3oBaTb  XUMHUYECKHE  CBOWCTBA
OpraHMYECKUX COEJUHEHHM - XapaKTepHu30BaTh
TUIIUYHBIE CBOWCTBA YKCYCHOM KUCIIOTHI;

- HUCHOJB30BaTh NPUOOpPETEHHbIE 3HAHUS  JUIS
HKOJIOTUYECKU IpaMOTHOTO HOBEJCHUS B
OKpY>KaroILEH cpele;

- HCHOJb30BaTb  NPUOOPETEHHBbIE  KJIIOYEBBIE
KOMIETEHIIMU TIPY BBINOJIHEHUHU MPOEKTOB U y4eOHO-
MICCIIEIOBATENBCKUX 3aJad 110 W3Y4YEHHIO CBOMWCTB,
CrI0cOOOB MOJIYUEHHUS U pacliO3HABaHUs BEIIECTB

Pa3zgea II1. DieMeHTBI-MeTAIIBI

4.1.

Tema 6. O0mHEe
CBOMCTBA METAJUIOB

12

3HATH:

- TI0JIOYKEHHE 2JIeMeHTOB MeTajuioB B [1C;

- (u3NYecKue CBONCTBA METAUIOB; IUIACTUYHOCTD,
PIEKTPO-U  TEIUIONPOBOJHOCTh,  METAJUIMYECKUH
0JIeCK, TBEPIOCTh, TUIOTHOCTH;

-o01ue XUMHUYECKUE CBOMCTBA METaJLJIOB:
B3aMMOJICHCTBHE C HEMETAIJIaMU, BOJOM, KHUCIOTaAMH,
COJISIMU,

- KJacCHU(UKAIMIO CIUIAaBOB HA OCHOBE YEPHBIX
(4yTyH ¥ CcTallb) ¥ [BETHBIX  METAJUIOB,
XapaKTepUCTUKY (hU3MUECKHUX CBOMCTB Me;

- IPUYMHBI U BUbl KOPPO3UU METAILIOB.

YMeTh:

-XapaKkTepu3oBaTh METAJUIbl Ha OCHOBE HUX B
[Tepuonuueckot cucreme J[.MI. MenngeneeBa wu
0COOCHHOCTEH CTPOCHUS UX aTOMOB;

- UCIOJIb30BaTh NMPUOOPETEHHbIC 3HAHUS U YMEHHUS B




[PAKTUYECKON  JEATEIbHOCTM U MOBCEIHEBHOM
PKU3HH: JJI1 O€301acHOTO OOpallieHusl ¢ MeTaIaMH;
DKOJIOTHYCCKHU rPaMOTHOTO IIOBCCHHUS B
OKPY KaIOIIIEH cpene; KPUTHYECKOU OILICHKH|
MH(pOpMAIMY O BEIIECTBAX, UCIOJIb3YEMbIX B OBITY;
-3allUChIBaTh yPaBHEGHHS XUMHUYECKHX pPEaKIuil
B3aMMOJICHCTBUS C  HEMETAUIAMH, KHCJIOTaMH,
COJIIMHM,  HCIIOJB3YS  DJIICKTPOXUMUYECKHH  PsL
MCTAJIJIOB JIJIT XMMHUYCCKUX CBOMCTB;

- ONHMCBhIBAaTH CBOWCTBA W 00JIACTM TIPUMCHEHUS]
[PQ3TTMYHBIX METANIOB U CIUIABOB;, - OOBICHATH U
PUMEHATHh JOCTYIHBIE CHOCOOBI  3allUTHI  OT
KOPPO3UH METAJIJIOB B OBITY

Hroro nio pazneny:

12

OBILIEE KOJIMYECTBO
YACOB 110 I[TPOI'PAMME

68




INOYPOYHOE INTAHUPOBAHUHE

DJICKTPOJINTHI.

Ne Tema ypoka KouuvecTBO 4acoB Hara Buapbi,
n/n u3ydeHusi | popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIfA
padoThI padoThI
1. 1 0 0 YcTHbii
[loBTOpEeHue. Bubl
. o1poc
XUMHUYECKON CBSI3U.
2. 1 0 0 [IpakTuueckas
[loBTOpenue. Tumnbt
paborta
KPUCTAJUTMYECKUX PELIETOK
3. 1 0 0 YcTHbil
[loBTOpenue. CTeneHpb
o1poc
OKHCIICHUS
4, 1 0 0 VYcrHbii
[loBTOpEHME. onpoc,
(OKHUCIUTENBHO - [uchMEeHHbIH
BOCCTAaHOBUTEIbHBIE KOHTPOIH
[peakiuu
5. O06o001IEHNE U 1 1 0 [TuceMeHHBIN
cHUCTEeMaTH3aIus 3HAaHUI KOHTPOJIb
6 DHEpreTUKa XUMUYECKUX | { 0 0 Y cTHBII
[pEaKIINH. OITpOC
7 CKOpPOCTh XMMHUYECKOI 1 0 0 Y CTHBII
[peakiuu. onpoc
Y CTHBIN
8. XUMHUYECKOE pABHOBECHE 1 0 0
OIpocC
9 PactBopuTenu, CTpykTypa | q 0 0 'Y cTHBIN onpoc,
[pacTBOPOB. [[1icCEMEHHBIN
Kpucramioruaparsl. KOHTPOJIb
Y CTHBIN onpoc
10. Pemenue 3aiay no reme 1 0 0 poc,
N " [[ucbMEHHBIM
Kpucramnoruaparsl
KOHTPOJIb
11. [IpakTnueckas pabora Nel. | ¢ 0 1 Y CTHBIN ompoc,
[Tonyuenue [[1CbMEHHBII
KpUCTAJUIOTUAPATOB U3 KOHTPOJIb
0€3BOIHOM COJIN.
12 (DJIEKTPONPOBOTHOCTh 1 025 0 Y cTHBII omnpoc,
pacTBOpoB. CUJIbHBIE U [[1icCbMEHHBII
C1a0bIe AIMEKTPOIUTEHI. KOHTPOJIb
13 DIIEKTPOIUTHYECKAS 1 0 0 Y cTHBII orpoc,
TUCCOIMAIUS BEILIECTB C
MOHHOW U KOBaJIEHTHOM
[TOJISIPHOM CBSA3BIO.
14. CBO¥CTBA HOHOB. 1 0 0 Y CTHBIH orIpoc,
15. Peakuuu HOHHOTO oOMeHa. | 1 0 0 Y CTHBIH ompoc,
16 KucinoTel Kak 1 O 0 TTrceMeHHbBIN
PIEKTPOJIUTHI. KOHTpPOJIb
17 KucioTe! kak 1 0 0 'Y CTHBII onpoc
PIIEKTPOJIATEI.
18 (OCHOBaHUS KaKk 1 0 Y cTHBIN onpoc,




OcHOBaHUSA KaK

19 Y cTHBIH onpoc
PIIEKTPOJIHUTEHI.

20. CoJIH KaK JJICKTPOIIUTHL. 0 ¥ CTHEIH 0IpoC

21. Comu KaK 2JICKTPOJIUTHI 0 Y CTHEI 0NpoOC

29 [TpakTuyeckas pabora Ne2 0 Y cTHBIN onpoc
"Pewienne
HKCIIEPUMEHTAIBHBIX 33124
o reme P11O"

23. ["1aponus coseil. 0 Y cTHbIi onpoc

24. [ 'uipons conei. 1 [TuCbMEHHBIH
[ToBTOpeHue n 0600IIeHNE

- . KOHTPOJIb
BHAHUU IO IPONUICHHBIM
TeMaM.
25 1 KoHTposbHas
- KonTtposibHas pabota Nel.
pabora

26. HewmeTansl kak 0 ITpakTHyecKas
XUMHUYECKHE YICMEHTHI U 5

abora;
KaK MPOCTHIC BEIIECTBA. p ’

27 Boopoa - XuMu4eckuit 0 'Y CTHBIN OIIPOC
PIIEMEHT U TPOCTOE
BEIIECTBO.

28. Bona. [lepekuch Bogoposa. 0 Y CTHBIH onpoc

29. [ aIOreHbI 0 Y cTHBII onpoc

0

30. XJIOPOBOAOPO U COJISTHASA Hpakrnyeckas
KHCIIOTa pabora;

31 [ToBTOpeHue n 06001IeHE 1 Y cTHBIH onpoc
BHAHUH 110 PONICHHBIM
TeMam.

32 O0m1as XxapakTepucTUKa 0 Y cTHBIH orpoc
HIIEMEHTOB MOTPYIIIIHI
Kkuciopoaa. Kucnopon kak
XUMHYECKHI JIEMEHT.

33. Knciopos 1 030H. 0 'V CTHBIH 0npoc

34 Cepa - XUMUUYECKUN 0 Y CTHBIH oIpoc,
DIIEMEHT U TPOCTOE
BEIIIECTBO.

35. 0,25 VYcrHbIit

orpoc
CepoBopopon. CynbhusL. poc, .

MTAChMEHHBIN

KOHTPOITh

36 Kucnopoicomepxaniue 0 Y CTHBIN O1poc
COEMHEHUS Cephl

37 KoHLeHTpupOoBaHHas 0 Y cTHBII onpoc
CepHasi KHCIIOTa U ee
CBOMCTBA.

38 [IpaxTuueckas padota Ne3 0 [TrcbMEHHBIIH
"CepHas KuCJIOTa U €€ KOHTPOJIb
con"

39 O06001IeHre 3HAHUH TI0 1 [TuceMeHHBIN
PONICHHBIM TEMaM. KOHTPOJIb




40 OO01ast XxapakTepUCTHKA Y cTHBIH onpoc
[MOArPYIIIbl a30Ta.A30T -
XUMUYECKHUM DJIEMEHT.
Y cTHBII onpoc
41. A30T - IPOCTOE BEIIECTBO. p
42. AMMUAK. Y cTHBII onpoc
43. OKCHIbI a30Ta. Y cTHBIN onpoc
44, A30THasi KHCJIOTa Y CTHEI 0NpoOC
45. Comnu a30THOM KUCTIOTHI. Y CTHBIA onpoc
46 Docdop Kak AMEMEHT U 'Y cTHBIN ompoc,
[IPOCTOE BEUIECTBO.
47. Coenunenus pocdopa. Y CTHBIA onpoc
48 O060011IeHNE 3HAHUN 110 [TuceMeHHEBIN
[MPONJCHHBIM TEMaM. KOHTPOJIb
49 [loarpymnmna yraepona. Y CcTHBIN onpoc
Yraepon - XuMHYECKUN
5JIEMEHT.
50. AJLITOTPOITHBIE YcerHbiid
Mou(UKaIMK yTIepoa. onpoc
ol AnicopOrmsi. XUMUYECKHE YCeTHbI
CBOICTBA yrJiepoja. onpoc
52. OKcuabl yriaepoja. Y CTHBII orpoc
53 'YronbHas KuciaoTa u eé 'Y cTHBIN onpoc
cosu. Kpyrosopor
yTJIepoJia B IpUpoJIe.
54 O6mue ceeaeHus: 00 'Y cTHBIN ompoc
OpraHUYECKUX
COCTMHEHUSX
55 KpemHuii 1 ero cBoiicraa. 'Y CTHBII onpoc
CoeAHEHNS KPEMHUS.
O60011eH1E 3HAHUI 10
[MPONJCHHBIM TEMaM.
KontponbHas
56. KontpomnbHas pabota Ne2. P
abora
57 MeTauibl - XUMUYECKUE 'Y cTHBIN onpoc
PIIEMEHTHI U POCTHIC
BELIECTBA.
58 XUMHUYECKuEe CBOMCTBA 'Y cTHBIN onpoc
METaJIOB.
59 CrnaBel. Kopposus 'Y CTHBII Oonpoc
METaJIOB.
60 XapaKkTepuCcTHUKa 'Y CTHBII Oonpoc
[11€JI0YHBIX METAJIJIOB.
61 Xapakrepucruka Be, Mg u 'Y CTHBII Onpoc
[1EJI0YHO3EMETBHBIX
METaJIOB.
62. PKecTkOCTH BOIBI [YcThblit onpoc




63. ATFOMUHUIA 1 'Y cTHBIN onpoc
64. 0 KoHnTtposnpHa
CoenuHEHUs alIOMUHUS. | ]
spadora;
65. Keneso. 1 0 Y cTHBI onpoc
66. CoeIMHEHHS Kele3a. 1 0 [YcrHblit opoc
67. [TpakTuaeckast paborta Ne3. 0 [TrcEMeHHBII
Perrenue KOHTPOJITh
OKCIICPUMCHTAIBHBIX 3a/1a4 1
o reme "Merauist"
68. O6061IeHNe U 0 'Y cTHBIN ompoc
cHCTeMaTH3aIKs 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB |68 7,5

[10 ITPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 9 knace/Kysnenosa H.E., TuroBa .M., I'apa H.H., O61mecTBoO ¢ orpaHi4eHHO# OTBETCTBEHHOCTHIO
«M3natensckuit nentp BEHTAHA-I'PA®»; Aximonepnoe obmectBo «M3narensctBo [IpocBemienue;
Xumus. 3anaunuk. 9 kiace. Kysuenosa H.E., Jleskun A.H.

METOANYECKHUE MATEPHUAJIBI I YYUTEJIA

Xumus. JlocTHxeHrne METapeIMETHBIX Pe3ybTaToB 00y4ueHus. PeneHnne nHTerpaTuBHBIX y4eOHBIX
npobaem. Metonnueckoe mocodue. 8-9 knaccel. [llarano M.A., Ky3nenosa H.E.

Xumus. TexHonornyeckne kapTel. Metoaudeckoe mocooue. 9 kiace

Acanosa JI.U.

Xumus. Meroaudeckoe mocobue. 9 knace. AxmeroB M.A., 'apa H.H.

HHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/subject/29/8/
https://www.yaklass.ru/p/himija/8-klass
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

XMMHYEeCKHE PeaKTHBbI U MAaTePHAJIbI.

OObparienre co MHOTUMH BEIIECTBaMU TPeOyeT CTPOroro coOII0IeHUS MPaBUI TEXHUKHU 0€30MacHOCTH,
0COOEHHO TIPH BBIIIOJHEHUH OMNBITOB CaMUMH ydamumucsa. Bce HeoOXOIuMble Mephl MPEeI0CTOPOKHOCTH
yKa3aHbl B COOTBETCTBYIOLINX JOKYMEHTaX U MHCTPYKIHSX, & TAKXKE B MOCOOUSAX TS YUUTENCH XUMHUU.

Haubonee yacto wucrosib3yeMble pEakTHBBI UM MaTepUalbl: MPOCThIE BELIECTBA - I[UHK; KHUCIOTHI -
COJISIHAs1, CepHasi, a30THAsI; OCHOBAHUS - TUAPOKCHJL HATPUS, TUAPOKCU]T KAJIbLIMSL, TUAPOKCHUL KaJIHsL, TUAPOKCH]L
Oapusi, 25%-Hblii BOJHBIA pAacTBOpP aMMMaKa; COJM - XJOPHJ HaTpWs, HUTpAThl Kalus, HaTpus, cepeodpa,
ATIOMHUHMUS, KaIblus, Menu, aMmmonust; cyiabhartel Mmeau(1l), sxenesa(ll), amomMunans, aMMOHUS, Kaaus, MarHus,
HUKEJNA, KOOONbTa; THAPOCYIb(aT HATpUs; cyabdu HATpHs; CylnbPUT HATpHS;, KapOOHATH aMMOHUS, KalHsd,
HATpHsl, MEIH; TUAPOKAPOOHBI Kallusl U HATPHsl; OPraHMUECKUE COSAMHEHHs - Kpaxmall, TIUIHMPHUH, YKCYCHas
KHCJIOTA.

XuMn4eckas J1a00paToOpHas MOCyaa, alNapaTbl U NPUOOPHI.

XuMuyeckasi HocyAa IMoApasJieNsieTcs Ha JBE TPYMNIbL: JJs BBIIOJHEHHUS OIBITOB YYallUMHUCS U
JIeMOHCTPAIIMOHHBIX OMBITOB. [IpuOOpHI, ammaparbl W YCTaHOBKHM, HCIOJb3yeMble Ha YPOKax XHMHH,
MOJPA3JICNIAIOT HA OCHOBE MPOTEKAIOIMINX B HUX (PU3MUECKUX M XMMHUYECKHX IPOILIECCOB C YUYaCTHEM BEILECTB,
HaXOJAIIMXCS B Pa3HBIX arperaTHbIX COCTOSTHUSAX:

- IpuOOPHI AJis pabOTHI C ra3aMu - MOTy4YeHHEe, COOUpaHHUE;

- ammapaTel W TPUOOPHI JJISi OMBITOB C JKUAKUMH W TBEPABIMH BeIIeCTBAMH - (pUIbTpOBaHUE,
KpUCTAJLIIN3aLUs;

- IPOBEJIEHUE pEaKUUH MEeXAYy TBEPIAbIM BELIECTBOM U KHUJIKOCTBIO, KHUIKOCTBIO U KHUAKOCTBIO,
TBEPJbIMH BEIIECTBAMHU.

BcnomoraTtenbHyl0  posib  UTPAlOT M3MEpPUTENbHBIE W HAarpeBaTeNbHBIE TPUOOPHI, pPa3TUYHbBIE
IpUcnocoOIeHNUs 1711 BBIIOJIHEHHUS OIIBITOB.

Mogaenn.

HabGopsl Mozaenell aToMOB [jii COCTABJIEHUS IIAPOCTEPKHEBBIX MOJAENEH MOJIEKYlT MHpU H3y4YEeHUU
OpraHUYECKON XHUMHH.

Y4eOHbIe MOCOOMSI HA TEYATHOH OCHOBeE.

B npornecce 00ydyeHuss XUMUM HUCHOJB3YIOTCS CIEAYIOIINE TaOIUIBI MOCTOSHHOTO SKCIOHUPOBAHMSL:
«Ilepuoanyeckas cucteMa xumudeckux siaemeHToB J[. Y. MenneneeBa», «Tabnuiia pacTBOPpUMOCTH KHUCIIOT,
OCHOBaHUH M  conel», «INeKTPOXUMHUECKUNH psi  HanpsokeHUd  MetamwioB». s opraHu3anuu
CaMOCTOSITENIbHON paboThl 00YJaIOLINXCS HA YPOKaX UCHOJIB3YIOT Pa3HOOOpa3HbIe NUAAKTUUECKHE MaTepUalIb:
TETpaJu Ha IEYaTHOW OCHOBE, KapTOYKU C 33JaHHUAMM Pa3HOM CTENEHW TPYAHOCTH Ul M3YyYEHUS HOBOTO
MaTepHaia, CaMOIIPOBEPKH U KOHTPOJISI 3HAHUH yJaluxcsi. DKpaHHO-3BYKOBBIE CPEICTBA O0YUECHHUS.
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