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IlosicHuTEe ILHAA 3aIMCKA
Pabouas IIporpamMma 1o XuMnuHn COCTaBJICHA HAa OCHOBC:

denepanbHOr0 rocyJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOI'O OOILIEro oO0pa3oBaHMs, YTBEPKAECHHOTO MPUKA30M
MUHHUCTEpcTBa oOpa3oBanus u Hayku P® ot 17 nexabpst 2010 rona Ne 1897,

OCHOBHOM 00pa3oBaTeIbHOMN MporpaMMbl OCHOBHOTO 0011ero oopazoBanust MbOY COILL Ne 8 . KpyToOepexHblii;

Xumusi. Paboune mporpammel. [Ipeamernas nunus yueOnukoB I'. E. Pynasurtuca, @. I'. ®denpamana. 8—9 kiaccel : mocodue ajs
yuutenei obmeodpaszosar. opranuzanuii / H. H. 'apa. — 2-e uza., gon. — M. : [IpocBemenue, 2018.

[Tonoxenuem o padouux nporpammax MBOY-COILI Ne§ n.KpyTtoGepesxHbliii.

Pabouas nporpamma opueHTUPOBaHA Ha UCIIOJIb30BaHUE yueOHMKa Xumus: 9 kiacc: s 001ieo0pa3oBaTeIbHbIX OpraHu3amuii /
I'. E. Pym3utuc, ®.I'. ®enpaman. - 8- uza. - M. : [Ipocsemenue 2021. - 207 c.

Bb16op naHHOW aBTOPCKOM OpOrpaMmbl U y4eOHO-METOJMYECKOrO0 KOMIUIEKTa OOYCIIOBJIEH OCHOBHOW 00pa3oBaTEIbHON
nporpamMmmoit ocHoBHOro o01ero oopazoanuss MbOY-COIII Ne8 n.KpyToGepexHblil.

B cootBerctBUM ¢ DI'OC OO0 u OOII OO MBOY — COII Ne§ n. KpyTtoOepexHblii 1aHHasi TporpaMMa HampaBjeHa Ha
JOCTUKEHUE CUCTEMBI INTAHUPYEMBIX pe3yiabTatoB ocBoeHUss OOII OO0, cnenyromux JUYHOCTHBIX Pe3yJibTATOB!

e ll3yyeHne XUMUM B OCHOBHOWM IIKOJE JA€T BO3MOXXHOCTb JOCTHYb CIEAYIOIIMX pPE3YJIbTaTOB B HANPAaBICHUU
JIMYHOCTHOTI'O Pa3BUTHSL:

® BOCIUTAaHUE POCCUUCKOW TIpakIaHCKOW HIECHTUYHOCTH: NATPUOTU3Ma, JIIOOBHM M YyBakeHHI0 K (OTedecTBy, 4YyBCTBa
rOpAOCTH 3a cBOXO Po/iMHY, 32 POCCHICKYIO XUMHUYECKYIO HAYKY;

e (opMHUPOBaHHE IIEIOCTHOIO MHMPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKd |
OOIIECTBEHHOM MPAKTHKH, a TAK)KE COLIMATIbHOMY, KYJIbTYpPHOMY, SI3bIKOBOMY U JYXOBHOMY MHOT000pa3nio COBPEMEHHOTO
MUpa;

e (opmupoBaHMEe OTBETCTBEHHOIO OTHOIIEHUS K YYEHHIO, TOTOBHOCTM M CIOCOOHOCTM K CaMOpPa3BUTHUIO U
caM000pa30BaHMIO HA OCHOBE MOTHBALMU K OOYYEHHIO U MO3HAHUIO, BHIOOPY MPOPUIBLHOTO 00pa30BaHMS HA OCHOBE



nH(}OpPMAITUU O CYIIECTBYIOMIMX MPOQPECCUIX M JUIHBIX MPO(PECCHOHATBHBIX MPEANOYTEHUH, OCOZHAHHOMY TIOCTPOCHHIO
UHIUBUYaJIbHOM 00pa30BaTeIbHON TPAEKTOPUU C YUYETOM YCTOMYMBBIX TO3HABATEIbHBIX HHTEPECOB;

dbopMHpoBaHWEe KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B 00Opa30BaTelbHOM, OOIIECTBEHHO TIOJIE3HOW, Yy4eOHO-
UCCIIEN0BATENbCKOM, TBOPUECKON U APYTUX BUAAX NESITEIbHOCTH;

dbopMHpoBaHKE MOHUMAHHUA 1IEHHOCTU 3I0POBOr0 M 0€30MacCHOro 00pasa >KM3HU; YCBOCHUE MPABUJI UHIUBHUAYATBHOTO U
KOJUJIEKTUBHOT'O 0€30MacHOTO MOBEICHUS B YPE3BbIYANHBIX CUTYAIUSX, YTPOKAIOIIUX KU3HU U 3J0OPOBbBIO JTIOJICH;
dbopMupoBaHrE TO3HABATEILHON M WH(POPMAIMOHHOW KYyJbTYpHl, B TOM YHCJIC Pa3BUTHE HABBIKOB CAMOCTOSTEIHLHOM
paboThl C y4yeOHBIMM TOCOOMSIMH, KHHUTaMH, JOCTYINHBIMH WHCTPYMEHTAaMH M TEXHUYECKUMHU CpPEICTBaAMHU
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

dbopMHpOBaHHE OCHOB JKOJIOTMUYECKOTO0 CO3HAHMSI Ha OCHOBE NMPHU3HAHUS LIEHHOCTH >KM3HU BO BCeX €€ MPOSBICHUSAX U
HEOOXOJIMMOCTH OTBETCTBEHHOT0, OEPEKHOT0 OTHOIIEHUS K OKPY>KaIOIIeH cpejie;

pa3BUTHE TOTOBHOCTHM K PEIICHUI0 TBOPYECKUX 3ajlay, YMEHHUS HaXOJUTh aJICKBAaTHBIC CHOCOOBI TIOBEJACHUS W
B3aMMO/ICUCTBUS C MTapTHEPAMU BO BpeMsi y4eOHOU U BHEYUYEOHOU NIEATEIIbHOCTH, CIIOCOOHOCTH OIIEHHUBATh MPOOJIEMHbIC
CUTyalldd U OINEPATUBHO MNPUHUMATh OTBETCTBEHHBIC PEIICHUS B PA3JIMYHBIX MNPOIYKTUBHBIX BHUAAX JAESITEIBHOCTH
(yueOHasi TOMCKOBO-UCCIIEOBATENNbCKAS, KITyOHAsI, MPOSKTHAsI, KPY>KKOBAs U T. II.)

MeTanpeaMeTHbIMU pe3yJIbTaTaMU OCBOEHHUS OCHOBHOM 00pa3oBaTelIbHON MPOTrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus
SIBJISTFOTCSI:

OBJIAJICHUE HABBIKAMHM CaMOCTOSITEIbHOTO MPHOOPETEHHS] HOBBIX 3HAHWM, OpraHu3aliy y4eOHOW NeaTebHOCTH, MOUCKA
CPEICTB €€ OCYLIECTBIICHUS;

YMEHHE TUTAaHUPOBATh IYyTH JOCTHKEHHUS I1I€JIe Ha OCHOBE CaMOCTOSITENIbHOIO aHaliu3a YCJIOBUUW U CPEICTB HX
JOCTW)KEHUSI, BBIJCISITh aIbTEPHATUBHBIE CMOCOOBI JOCTIKEHUS 1IeNM U BhIOMpaTh HambOojee 3PGEeKTHBHBIN CHoco0,
OCYIIECTBJISITH TO3HABATEIBHYIO PE(IICKCHIO B OTHOIICHUH JIEHCTBUIM MO PEIICHUIO YYCOHBIX U MO3HABATEIBHBIX 3a]1a4.
yMEHUE T[OHUMAaTh NPOOJIEMYy, CTaBUTh BOIPOCHI, BBIJIBUTaTh TUIIOTE3Y, [aBaTh OMPEICICHUE TOHATHUAM,
KJIacCU(PUIIMPOBATH, CTPYKTYPUPOBATH MaTE€pHaj, MPOBOJAUTH SKCIIEPUMEHTHI, apTyMEHTUPOBATh COOCTBEHHYIO TIO3UITHUIO,
(bopMyIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

YMEHHUE COOTHOCUTH CBOU JEHCTBUS C TUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIISITh KOHTPOJIb CBOCH NESITEILHOCTH B
mporiecce JOCTUKEHHS pe3yJibTaTta, ONMpeAessiTh CIOCOObI IEUCTBUM B paMKax MPEII0KEHHBIX YCJIOBHN U TpeOOBaHUIA,
KOPPEKTUPOBATh CBOU JICMCTBUS B COOTBETCTBUHU C U3MEHSIOLIENCS CUTYAIUEH;



dbopMHupOBaHWEe W PaA3BUTHE KOMIETEHTHOCTH B OOJACTH HWCMOJL30BAHMS WHCTPYMEHTOB W TEXHHYECKUX CPEICTB
UH(OPMAITMOHHBIX TEXHOJIOTUI (KOMIIBIOTEPOB M MPOTPAMMHOI0 00€CTeueHrs) Kak UHCTPYMEHTAIbHO OCHOBBI Pa3BUTHS
KOMMYHUKATUBHBIX U TTO3HABATEIbHBIX YHUBEPCAIBbHBIX YUCOHBIX JICUCTBUM;

yMEHHUE CO3/1aBaTh, NMPUMEHATh U MPEOOPa30BbIBATh 3HAKM U CHUMBOJBI, MOJEIM M CXEMbI ISl pelIeHUs y4eOHBIX U
MTO3HABATEJIbHBIX 33/1a4;

YMEHHUE U3BJICKATh HH()OPMAITUIO U3 PA3IMYHBIX HCTOYHHUKOB (BKJIIOYAs CPEICTBA MAaCCOBOM MH(OPMAITUN, KOMITAKT-TUCKH
yueOHOTrO Ha3zHayeHus, pecypcbl MHTepHeTa), CBOOOHO MONb30BATHCA CIPABOYHON JUTEpaTypoil, B TOM 4YMCIE U Ha
AJIIEKTPOHHBIX HOCUTENSIX, COOJII0IaTh HOPMBI HH(POPMAITMOHHOM U30UPATETHHOCTH, STUKHY;

yMEHUE Ha MPAKTUKE MOJIb30BATHCSA OCHOBHBIMH JIOTUYECKHMMH MPUEMaMH, METOJaMU HaOJIOICHUS, MOJCIUPOBAHUSA,
00BSCHEHHUSI, pEIICHHs MPOoOIIeM, TPOTHO3UPOBAHUS U JIP.;

YMEHUE OPraHU30BBIBaTh CBOIO JKM3Hb B COOTBETCTBHM C MPEACTABICHHUSIMHU O 3I0POBOM 00pas3e *KU3HHU, IpaBax M
00SI3aHHOCTSIX TpakAaHUHA, IEHHOCTSIX OBITHUS, KYJIbTYPbl U COLIUAIBHOTO B3aUMOICHCTBUSI;

YMEHHE BBITIOJIHIThH TO3HABATEIbHBIE U TPAKTUYECKUE 3aJaHUs, B TOM YHCIIE TPOCKTHHIE;

YMEHHE CaMOCTOATENIBHO U apTyYMEHTHPOBAHHO OLIEHWBATh CBOM JICMCTBUS U ACHCTBUS OJHOKIACCHUKOB, COAEPKATEIBHO
000CHOBBIBAsI MPABWIBHOCTh WJIM OIMIMOOYHOCTH pe3yjbTaTa M Croco0a JEUCTBUS, aeKBaTHO OIICHUBATH OOBEKTUBHYIO
TPYAHOCTh KaKk Mepy (aKTHUYECKOTO WM TPEANOojaraéMoro pacxojla pecypcoB Ha peIleHHEe 3aJaud, a TaKkKe CBOU
BO3MOKHOCTH B JIOCTUKEHUU LEIH ONPEACIICHHON CI0XKHOCTH;

yMeHHe paboTtarh B rpynne — 3(p(EKTUBHO COTPYAHUYATh U B3aUMOJACHCTBOBATh HA OCHOBE KOOPAMHAIIMU Pa3IUYHBIX
MO3UIMN TPU BBIPAOOTKE OOIIEr0 PEIICHUS B COBMECTHOW JESITEIBHOCTH; CIylIaTh MapTHepa, (HopMynaupoBaTh U
apryMEHTUPOBAaTh CBO€ MHEHHE, KOPPEKTHO OTCTauBaTh CBOIO MO3UIIUI0 U KOOPAUHUPOBATH €€ C MO3UIIMKM MapTHEPOB, B
TOM YHCJIE B CUTYyallMU CTOJIKHOBEHHUS UHTEPECOB; MPOJYKTUBHO pa3peniaTh KOHPIUKTH HA OCHOBE y4YeTa MHTEPECOB U
MO3UIMI BCEX €r0 yUYaCTHUKOB, MOMCKA U OIIEHKU aJIbTEPHATHUBHBIX CITIOCOOOB pa3penieHus: KOHPIUKTOB.

IIpeaMeTHbiMu pe3yabTaTamMu ocBoeHUs: OCHOBHOW 00pa30BaTEIbHOW MPOTPaMMbI OCHOBHOTO OOIIEro oOpa3zoBaHUs
SIBJISIFOTCSL:

dbopMupoBaHHE TEPBOHAYAIBHBIX CHUCTEMAaTH3WPOBAHHBIX TPEACTABICHUNA O BENIECTBaX, HUX MPEBpalICHUAX U
MPaKTUUYECKOM TPUMEHEHUH; OBJIAJICHUE MTOHATUIHBIM alllapaToM U CHMBOJIMYECKUM SI3bIKOM XUMUH;



0CO3HaHNE OOBEKTUBHO 3HAUMMOCTH OCHOB XUMUYECKOM HAyKH KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, XUMUYECKHIX
PEeBpAIlCHU OPraHUYECKUX M HEOPraHWYECKUX BEHIECTB KaK OCHOBHI MHOTHMX SIBICHUM >KMBOW M HEXHUBOU MPUPOIBI;
yrayOJeHue IpeICcTaBlICHU 0 MaTepUAIbHOM €MHCTBE MUPA;

OBJIaJICHUE OCHOBAMM XMMHUYECKOW I'PaMOTHOCTU: CHIOCOOHOCTHIO aHAJU3UPOBATh U OOBEKTUBHO OLIEHHWBATH KU3HEHHbIE
CUTYalluH, CBSI3aHHBIE C XMMHEH, HaBbIKaMU 0OE30MacCHOTO OOpAIEHHUsI C BEIIECTBAMHU, UCIIOIB3YEMBbIMU B MTOBCETHEBHOM
KU3HU; YMEHUEM aHAJIM3UPOBATh U TJIAHUPOBATH IKOJIOTUYECKU O€30MacHOe MOBEACHUE B IENIAX COCPEKEHUS 3I0POBbS U
OKPYXarouen Cpepl;

(dopMupOBaHrE YMEHHUI YCTAHABINUBATH CBSI3U MEXKY peajbHO HAOMI01aeMbIMI XUMUYECKUMU SIBJICHUSIMH H TIPOIIECCAMH,
OPOUCXOASIIMMUA B MUKPOMUPE, OOBSCHATh MPUUYUHBI MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTbh UX CBOICTB OT cOCTaBa U
CTPOEHMSI, a TAKXKE 3aBUCUMOCTb IPUMEHEHHUS BELIECTB OT UX CBOICTB;

OpUOOPETEHMS OMbITA UCIIOJIB30BAHUS PA3JIMYHBIX METO/I0B U3YUEHHS BELLECTB; HAOIIOACHUS 32 UX MPEBPAILIEHUSIMU NIPU
MIPOBEICHUH HECIIOKHBIX XUMHUECKUX SKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM J1a00OPATOPHOr0 00OPYAOBAHUS U PUOOPOB;
YMEHHE OKa3bIBaTh IEPBYIO IMOMOIINb TMPHU OTPABIEHUSIX, OXKOTaX W JPYIHMX TpaBMax, CBA3AHHBIX C BEIIECTBAMHU U
1a00paTOPHBIM 000PYAOBAHUEM;

OBJIaJICHUE MpueMaMu paboThl ¢ MHPOpMALMEH XUMHUYECKOIO COJAEp KaHMs, MPEACTAaBICHHOW B pa3HO (opme (B BHUIE
TekcTa, hopmy, rpadukoB, TAOTUYHBIX JAHHBIX, CXeM, (oTorpaduii u ap.)

CO3/1aHH€ OCHOBBI Ul (POPMUPOBAHUS UHTEPECA K PACIIMPEHUIO M YIIIyOJIEHHI0O XMMUYECKUX 3HAHUI U BbIOOpa XUMUU
Kak MpoUILHOrO MpeaMeTa MPU MePexo/ie Ha CTYNeHb CPEIHEro (MOJHOro) 001Iero oopa3oBaHus, a B JajdbHEUIIIEM U B
KadecTBe chepbl cBOe MpodhecCHOHATBHOM eI TEILHOCTH;

¢bopMupoBaHrEe MPEACTABICHUI O 3HAYCHUH XMMHUYECKON HAYyKH B PEIICHUH COBPEMEHHBIX KOJOTHYECKHX MpoOjeM, B
TOM YHCJIE€ B IPEIOTBPALEHUHN TEXHOTCHHBIX U AKOJIOTHYECKUX KaTacTpod.

Iliianupyemble pe3yJibTaThI

OcHOBHBbIC NOHATUA XUMHUH (YPOBEHb ATOMHO-MOJICKYJ/ISIPHBIX MPEACTABJICHUI)

BbInyCKHUK HAYYHUTCH:

* OIIUCHIBATH CBOMCTBA TBEPIBIX, KUAKUX, TA3000pa3HBIX BEIIECTB, BHIJCISSI UX CYIIECTBEHHbIE PU3HAKH;

* XapaKTEPU30BaTh BELIECTBA I10 COCTABY, CTPOEHUIO U CBOMCTBAM, YCTAHABIMBATH IPUYMHHO-CIIEACTBEHHBIE CBS3U MEXIY
JAHHBIMH XapaKTEpUCTHUKAMH BELIECTBA;



PacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHITUN «aTOM», «MOJIEKYJIa», «XUMUUECKUU SJIEMEHT), «IIPOCTOE
BEIIECTBO», «CJIOXKHOE BEIIECTBOY, «BAJICHTHOCTBY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XHUMMUH;

U300pakaTh COCTaB MPOCTEUIINX BEIIECTB C MOMONIBI0 XUMUYECKUX (GOPMYIT U CYIIHOCTh XUMUYECKUX PEAKIIUMN C
MTOMOINIBI0 XUMUYECKUX YPaBHEHUI;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB, a TAK)KE MAaCCOBYIO JIOJII0 XUMHUUYECKOTO
AJIEMEHTA B COCIMHEHUSIX JJISI OLICHKU UX MPAKTUUYECKON 3HAUMMOCTH;

CpPaBHUBATH 10 COCTABY OKCHU/IbI, OCHOBAHUSI, KUCIIOTBI, COJIH;

KJIacCU(UIIMPOBATH OKCU/IBI U OCHOBAHUS IO CBOMCTBAaM, KUCJIOTHI M COJIM TI0 COCTaRBYy;

* OMKCHIBATh COCTaB, CBOMCTBA U 3HAUEHUE (B MPUPOJIC U MPAKTUYECKON JIEATEIHLHOCTH YEJIOBEKA) IPOCTHIX BEIIECTB —
KHCJIOpPOJa ¥ BOJIOPOJA;

JaBaTh CPABHUTEIIbHYIO XapaKTEPUCTUKY XUMHUUECKUX AJIIEMEHTOB U BAXKHEHIIINX COCIMHEHUIN €CTECTBEHHBIX CEMENCTB
HIEJIOYHBIX METAJJIOB U FaJIOT€HOB;

M0JIb30BAThCS J1a0OPATOPHBIM 00OPYIOBAHUEM M XUMUUYECKON TTOCY/I0M;

MPOBOAUTH HECIIOKHBIE XUMHUYECKUE OIBITHI U HAOJIIOACHUS 32 U3BMEHEHUSMH CBOMCTB BEIIECTB B MPOIIECCE UX
MpeBpallleHu; COOII0IaTh MpaBUiIa TEXHUKHU 0€30MaCHOCTH MIPU MPOBEACHUN HAOIIOICHHUI U OTIBITOB;

pazyinyaTh SKCIEPUMEHTAIBHO KUCIOTHI U MIET0YH, MOJIB3YSICh MHIUKATOPAMU; OCO3HABaTh HEOOXOIUMOCTh COOTIOICHUS
Mep 0€30MacHOCTH TIPH 00pAIIEHUN ¢ KUCIOTaMU U IIEeTI0YaMHU.

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYYNTHCS:

IPaMOTHO O0paIaThCs ¢ BEIIECTBAMH B TIOBCETHEBHOM KU3HM;

0CO3HaBaTh HEOOXOAUMOCTb COOJIIOICHUSI MPABKII IKOJIOTHYECKH O€30I1aCHOr0 MOBENCHHSI B OKPYKatoLed IpUPOAHON
cpene;

MMOHUMATh CMBIC]T U HEOOXOAUMOCTh COOJIFOACHUS MIPENMCAHNM, MPeIJlaraeMbIX B UHCTPYKIMSX 11O UCTIOIb30BAHUIO
JIEKApCTB, CPENCTB OBITOBOM XUMUU U JIP.;

UCIIOJIH30BATh MIPUOOPETEHHBIC KITFOUEBhIC KOMIIETCHTHOCTH TIPH BBIMOJIHEHUH MCCIIEIOBATEIHCKUX TTPOEKTOB 110
M3YYEHUIO CBOWCTB, CITOCOOOB MOJIYYCHUS M PACIIO3HABAHUS BEIIECTB;

pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, UCTIOJB3YSI CPEICTBA YCTHOM M MUCbMEHHOW KOMMYHUKAIIUU MPU padboTe
C TeKCTaMU y4eOHHMKA U JIOTIOJIHUTEIHHOM JIMTEPATYpPOil, CIPaBOYHBIMH TaOJIUIIAMU, TIPOSIBISTh TOTOBHOCTh K YBaKEHUIO
WHOMW TOYKH 3pEHUS TIPU 00CYKIACHUU PE3YIbTATOB BBIMOJHEHHOU pabOTHI;



00BEKTHBHO OIEHWBATHh HMH(POPMAIIUIO O BEIIECTBAX U XUMHYECKHUX MPOIIeccax, KPUTUICCKA OTHOCUTHCS K TICEBJOHAYIHOM
uHpopMaru, HeJOOPOCOBECTHON pEKIIaMe, KaCaroIICICs NCIIOIb30BaHUs PAa3IMUHBIX BEIIECTR.

Ilepuoanyeckuii 3aK0H U MepUOANYECKasA cucTeMa XuMudeckux 3j1eMmeHToB /. U. MenaeneeBa. CtpoeHue
BelecTna

BbINyCKHUK HAYYHUTCH:

KJIacCU(PUITMPOBATh XUMUIECKUE PIIEMEHTHI Ha METaJUTbl, HEMETAILIBI, 3JIEMEHTBI, OKCHJIBI ¥ TUIPOKCHIBI KOTOPBIX
aM(OTEPHBI, U HTHEPTHBIE JIEMEHTHI (Ta3bl) IJIT OCO3HAHUS BAKHOCTH YIOPSTOYCHHOCTH HAYYHBIX 3HAHUN;

PacKpbIBaTh CMBICI Nepuoandeckoro 3akona Jl. 1. Menneneesa;

OTIMCBHIBATh U XapaKTepHU30BaTh TAOJUUHYIO (DOPMY EPUOAUIECCKON CUCTEMbI XUMHUECKUX IJIEMEHTOB;
XapaKTEpPU30BaTh COCTAB ATOMHBIX SIJICP M PACIIPEICICHUE YHCIIA SJICKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM aTOMOB
XUMUYECKHUX 3JIEMEHTOB MaJIbIX MEPUOI0B IEPUOANUECCKON CUCTEMBI, a TAK)KE Kallus U KaJIbIUs;

pasinyaTh BUJbl XUMUYECKON CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETOJSIPHYIO U METATUYECKYIO;
n300paxaTh JICKTPOHHO-UOHHBIE ()OPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMUUYECCKUMHU CBS3SIMU PA3HOTO BUJIA;

BBISIBJISATh 3aBUCUMOCTD CBOMCTB BEILIECTB OT CTPOCHUS UX KPUCTAJUIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX,
MOJIEKYJISIPHBIX, METANTNYECKUX;

XapaKTeprU30BaTh XUMHUUECKUE FJIEMEHTHI U UX COCIMHEHUSI Ha OCHOBE IMOJIOKEHUS AJIEMEHTOB B MEPUOIMYECKON CUCTEME
1 0COOCHHOCTEHN CTPOCHUS UX aTOMOB,;

OIUCHIBATh OCHOBHBIE ATarbl OTKpbITUsA . 1. MenaeneeBbIM epruoANYECKOro 3aKOHa U EPUOIMIECKON CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB, )KU3Hh 1 MHOTOOOPA3HYIO0 HAYYHYIO JIEITCIHPHOCTh YUEHOTO;

XapaKTEepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYECHUE MEPUOAUYECKOTO 3aKOHA U TTEPUOIMUECKON CUCTEMBI
xumMudeckux saemenToB . 1. Menaeneena;

0CO3HABaTh HAYYHBIC OTKPBITUS KaK Pe3yJIbTaT IJIUTEIbHBIX HAOIIOEHUM, ONBITOB, HAYYHOUN MOJIEMHUKH, TTPEOI0JICHUS
TPYIHOCTEW U COMHEHUM.

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYNTHCS

OCO3HaBaTh 3HAYEHUE TCOPETUUCCKUX 3HAHUMN JIJIs MPAKTUUYECKON JIeITETbHOCTH YEI0BEKa;

OMHCHIBATH U3yUCHHBIE OOBEKTHI KaK CUCTEMbI, TPUMEHSS JIOTUKY CUCTEMHOTO aHaJN3a;

PUMEHSITh 3HaHUSI O 3aKOHOMEPHOCTSIX MEPUOUYECKON CUCTEMBI XUMUYECKHUX JIEMEHTOB JIJIs OOBbSICHEHUS U
NpeABUICHUS] CBOMCTB KOHKPETHBIX BEIECTB;



pa3BUBaTh MH(OPMALMOHHYIO KOMIIETEHTHOCTh MIOCPEICTBOM YITyOJIeHHS 3HAaHUI 00 UCTOPUN CTAHOBICHUS XUMUYECKOM
HayKH, €€ OCHOBHBIX NTOHATUN, IEPUOJUYECKOTO 3aKOHA KaK OJTHOTO M3 BAKHEMIINX 3aKOHOB IMPUPOBL, a TAKXKE O
COBPEMEHHBIX JOCTHXKCHUSAX HAYKH U TEXHUKHU.

MHoroo6pa3ne XuMUYeCKHX PeaKkuuii

BbINyCKHUK HAYYHUTCS:

OOBSCHATH CYTh XUMUYECKUX MPOLIECCOB M UX MPUHIUITHAIBHOE OTIIMYUE OT PU3NUECKUX;

Ha3bIBAaTh PU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIIHil;

yCTaHaBIUBATh MPUHAUIEKHOCTh XMMHUUECKON peakliiy K ONPeeIEHHOMY THILY IO OHOMY U3 KJIacCU(DUKAIIMOHHBIX
IPU3HAKOB: 1) MO YKMCIy U COCTaBY UCXOAHBIX BELIECTB U MPOIYKTOB peakluu (peakliuy COCTMHEHUS, Pa3JI0KEHNUs,
3aMeIleHUs] 1 0OMEHa); 2) 10 BBLACIECHUIO WIH MOTJIOUIEHUIO TEIIOTHI (PEakuu 3K30TEPMUYECKUE U SHIOTEPMHUUECKUE);
3) 0 U3MEHEHUIO CTETICHEW OKUCIICHNU XUMUYECKUX AJIEMEHTOB (Peakluy OKUCIUTEIbHO-BOCCTAHOBUTENBHEIE); 4) 110
00paTUMOCTH mpoliecca (peakuu 00paTUMbIE U HEOOPATUMBIE);

Ha3bIBaTh (PAKTOPHI, BIAUSIIOIINE HA CKOPOCTh XUMUYECKUX PEaKIUi;

Ha3bIBaTh (PAKTOPHI, BIAUSIONIME HA CMEIIEHUE XUMHYECKOTO PABHOBECHS;

COCTABJISITh YPABHEHHUS JIEKTPOJIUTUYECKON AUCCOLMALNY KUCIIOT, IIEJI0YEH, COJIEH; ITOIHBIE U COKPAIlCHHBIC HOHHBIE
ypaBHEHUs peakIil 0OMeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIU;

MIPOTHO3MPOBATH MPOAYKTHl XUMHUYECKUX PEAKIUH 10 (popMysiaM/Ha3BaHUSIM UCXOAHBIX BELIECTB; ONPEEIATh UCXOIHbIE
BELIECTBA MO0 (popMyJIaM/Ha3BaHUSAM IPOTYKTOB PEAKIIUU;

COCTABJISITh YPABHEHHUS PEAKIIMI, COOTBETCTBYIOUIUX MOCIEA0BATEIbHOCTH («LEMOYKE») MPEBPAIIEHUI HEOPTaHUYECKUX
BELECTB Pa3JIMYHbIX KJIACCOB;

BBISIBIISIT B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKU, CBUJETENBCTBYOLIUE O MPOTEKAHUN XUMUYECKON PEaKIMH;
IIPUTOTOBJISITH PACTBOPBI C ONIPEAECIEHHON MAaCCOBOM J0JIEW paCTBOPEHHOTO BEILIECTBA;

ONpENENATh XapaKTep Cpeibl BOAHBIX PACTBOPOB KUCIIOT U IIEIOYEH 10 MU3MEHEHUIO OKPACKU MHIUKATOPOB;

ITPOBOJIUTH KAYECTBEHHBIE PEAKLIMH, TOATBEPKAAIOIIUE HATMYNE B BOJHBIX PACTBOPAX BELIECTB OTIEIbHBIX KATHOHOB U
AHUOHOB.

BbinyCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCS

COCTABJISITh MOJIEKYJISIPHBIE U TIOJIHBIE MOHHBIE YPABHEHHSI 10 COKPAIIEHHBIM HOHHBIM YPaBHEHUSM;



MPUBOJNUTH PUMEPHI PEAKLIMIA, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBS3H MEX/1y OCHOBHBIMU KJIaCCaMU
HEOPTraHMYECKUX BEILIECTB;

IPOTHO3UPOBATh PE3yJIbTaThl BO3ACUCTBUS Pa3IMUHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTU XUMUYECKOHN peaKIny;
MIPOTHO3UPOBATH PE3YJIbTATHI BO3IECHCTBUS PA3NUYHBIX (PAKTOPOB HA CMEIICHHE XMMHUECKOTO PaBHOBECHSI.
MHoroo0pa3sue BeuecTs

BbinyCKHUK HAYYHUTCH:

ONpeesaTh NPUHAIIICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJJHOMY U3 U3YUYEHHBIX KJIACCOB/TPYII: METAJUIbI U HEMETAJLIbI,
OKCHU/JIbl, OCHOBaHUS, KUCIIOTHI, COJIN;

COCTaBJIATH (POPMYJIbI BEILIECTB IO UX HAa3BaHUIM;

ONpeNeNsITh BaJEHTHOCTh U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BEIIECTBAX;

COCTABJISITh (POPMYJIbI HEOPTAHUYECKUX COEITMHEHUM 110 BaJEHTHOCTSM M CTETICHSIM OKHCIJICHHSI JIEMEHTOB, a TaKKe
3apsiaM UOHOB, YKA3aHHBIM B Ta0JIMIIE PAaCTBOPUMOCTHU KUCJIOT, OCHOBaHHUM U COJIeH;

OOBSACHATH 3aKOHOMEPHOCTU U3MEHEHUS PU3NUYECKUX U XUMHUECKUX CBOWCTB MPOCTHIX BEIIECTB (METAIJIOB U
HEMETAJUIOB) U UX BBICIIUX OKCHIOB, 00pa30BAHHBIX 3JIEMEHTAMH BTOPOT'O U TPETHETO MEPUO/IOB;

Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE ISl TPYIIIT OKCHJIOB: KHUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;
Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHbIE IS KAXKI0T0 U3 KIACCOB HEOPTaHUYECKHUX BEILIECTB: KUCIOT
OCHOBaHMU COJIEH;

IPUBOJUTH IIPUMEPBI PEAKLIUNA, TOATBEPKAAIOIINX XUMAYECKHE CBOMCTBA HEOPTAHMYECKUX BEIIECTB: OKCUIOB, KHCIIOT,
OCHOBAHUM U COJICH;

ONpeaeNsITh BEUIECTBO-OKUCIUTENb U BEUIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMSIX;
* COCTaBJISATh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN OanaHC (17151 M3YYEHHBIX PEAKIUi) MO MPEAJIOKEHHBIM CXeMaM
pEaKLHnii;

MPOBOAMTH JaO0OPATOPHBIE ONBITHI, MOATBEPIKIAIOIINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX
BELECTB;

MPOBOAUTH JaOOPATOPHBIE OMBITHI 11O MOTYYEHUIO M COOMPaHUIO ra3000pa3HbIX BEIIECTB: BOAOPOA, KUCIOpOaa,
YIIEKUCIIOTO Ta3a, aMMHUaKa; COCTABIIATh YPABHEHUSI COOTBETCTBYIOIIMUX PEAKIIUM.

BbinyCKHMK MOJYYUT BO3MOKHOCTh HAYYHUThCS:

IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBA U CTPOCHUS;



® [IPOTrHO3UPOBATH CHOCOOHOCTH BEIIECTBA MPOSBIIATh OKUCIUTEIbHBIE UM BOCCTAHOBUTEIBHBIE CBOKMCTBA C YUETOM
CTEIIEHEN OKUCIICHUS 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB;

® BBIBILTH CYLIECTBOBAHNE FEHETUUYECKOW B3aNMOCBSI3U MEXY BEILIECTBAMHU B PAY: IPOCTOE BEIIECTBO — OKCHUJL —
TUAPOKCUJl — COJIb;

® XapaKTEpPH30BaTh OCOOBIE CBOWCTBA KOHIIEHTPUPOBAHHBIX CEPHOU U a30THOM KUCIIOT;

® TIPUBOJUTH MPUMEPHI YPaBHEHHUM peakinii, JIexkKalluX B OCHOBE MPOMBIIINIEHHBIX CIIOCOO0B MOTYyYEHUSI aMMHaKa, CEpHOU
KHCJIOTBI, YyI'YHA U CTaJH;

® ONUCHIBATh PUINYECKUE U XUMUUECKHE MTPOLIECCHI, SBIISIOLIUECS YACThI0 KPYrOBOPOTA BEUIECTB B PUPO/IE;

® OpraHU30BBIBATh, IPOBOJNUTH YUEHHUUECKUE MTPOEKTHI IT0 UCCIEA0BAHUIO CBOMCTB BELIECTB, UMEIOIINX BaXKHOE
IIPAKTUYECKOE 3HAYCHUE.

Coaep:xanue yueOHOro nmpeamera, Kypca.
[TpenMer XxuMusi BXOIUT B 00pa3oBaTelbHYIO 00JaCcTh €cTecTBO3HAaHUE. M3ydyaeTcss B OCHOBHOM 0O1IeM 00pa30BaHUHU B
KadyecTBe 00s13aTeIbHOTO IpeaMeTa B 8- 9 kiaccax B o01em oobeMe 70 yacoB, 2 yaca B HEJICIIO.
B cooTBeTCTBUU € TOJOBBIM KaJ€HAAPHBIM YUeOHbIM TIpadukoM Ha 2022-2023 yyeOHbIN rojl, yueOHbIM I1aHoM 1iKkoJibl OO0
Ha 2022-2023 yueOnsbiii roa u pactiucanueM 3aHsatuit MbOY COIII Ne8 . KpytoGepexHbliii, 1anHasi mporpaMma npu yueOHoit
Harpy3ke 2 yaca B HEJIEIIIO COCTABJIEHA HA 65 4acoB.

Paznen 1. MHoroo0pasne XuMU4eCKMX PeaKIU.

Knaccudukaims XuMUIeCKUX peakiuil: peakiuu COeTMHEHUs, Pa3NI0KEeHHUsI, 3aMeleHus, oOMeHa. OKUCIUTEIbHO-
BOCCTAHOBUTEJbHbIE peaklni. OKHUCINUTEIb, BOCCTAHOBUTEND, TPOLIECCHI OKUCIIEHUS U BOCCTaHOBJIEHUsA. CocTaBIeHUE
YpaBHEHUHN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C TTOMOIILI0 METOa SJIEKTPOHHOTO OajaHca.

TernoBbie 3 HEKTHI XUMUIECKUX PEAKITNi. DK30TEPMUUYECKHUE U SHIOTEPMHUUECKHUE peakIui. TepMOXUMHUECKIE YPAaBHECHUS.
Pac4érpl Mo TEPMOXMMUYECKUM YPABHEHHUSIM.

CKOpOCTh XUMUUECKUX peaKIil. PaKTOPBI, BIMSIOMINE HA CKOPOCTh XUMUYECKHUX peakiuil. [lepBoHavanpHOE IpeACTaBIECHUE O
KaTajuse.
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JemoncTpanum. [Ipumepsl 3K30- 1 SHIOTEPMUYECKHUX peakui. B3anMmonencTBrue NUHKA C COJSIHOM U YKCYCHOM KHCIIOTaMH.
B3aumoeiicTBre rpaHyIMPOBAHHOTO ITUHKA M IIMHKOBOM MBLIX C CONSTHOM KucioTol. Bzanmonericteue okcuna meau(1l) c
CEpHOM KUCIJIOTOM pa3HOM KOHIIEHTPAILIMU IIPU Pa3HbIX TeMiiepaTypax. ['opeHure yrisi B KOHIEHTPUPOBAHHOW a30THOM KUCIIOTE.
['openue cepbl B pacIyiaBI€HHON CEIIUTPE.

Pacuérnblie 3a1a4u. BpraucneHus 1o TepMOXUMHUYECKUM YPABHEHUAM PEAKLIAN
IIpakTuyeckas padora 1. M3yueHne BIUAHMS YCIOBUI NPOBEICHUS XUMUYECKON peaKuu Ha €€ CKOPOCTb.
Oobpatumblie peakuu. [ToHsATHE 0 XUMUYECKOM PAaBHOBECHH.

XVMHUYECKHE pPEeaKIMi B BOJHBIX PACTBOpaX. DIEKTPOIUTHI U HEdNeKTpouThl. Monbl. KaTnonsl u annonsl. I uopamuas meopus
pacmeopog. INEKTPOIUTHIECKAs JUCCOIMAIIMS KUCIOT, OCHOBaHUM U coseil. Ciadble ¥ CHIIbHBIE JIEKTPOIUTH. CTENeHb
nucconuanuu. Peakiiuy noHHOTO 0OMeHa. Y CJIOBHSI TEUEHHUS PEaKIMii HOHHOTO OOMEHa JI0 KOHIIa. XMMHYECKHE CBOMCTRA
OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX COCAMHEHUI B CBETE MPEICTABICHUN 00 SJIEKTPOIUTUYECKON AUCCOLUALINU U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuusix. [lousamue o eudpoause conei.

JemoncTpanum. VcnibiTaHue pacTBOPOB BEIIECTB HA JIEKTPUUECKYIO TPOBOAUMOCTS. J[BUKEHNE HOHOB B 3JIEKTPUYECKOM IIOJIE.
JlabopaTopHbie onbIThL. Peakinm oOMeHa Mex Iy pacTBOpaMH JIEKTPOJIUTOB.

IIpakTnuyeckas padora 2. PenieHue skCepuMEHTAIIBHBIX 33/1a4 110 TeMe «CBOMCTBA KUCIOT, OCHOBAHUM U COJIEW KaK
AIIEKTPOIIUTOBY.

Pa3znen 2. MHoroo0pasue BeuiecTs.

Hemerammel. 'anorenst. [1onoxeHne B nepUuOIMYECKON CUCTEME XUMHUYECKUX AJIEMEHTOB, CTPOCHUE MX aTOMOB. Haxoxnenue B
npupoje. Puznyeckre 1 XUMUYECKHE CBOMCTBA rajqoreHoB. CpaBHUTENbHAS XapaKTepUCTHKA rajJoreHoB. [lonydyenue u
MIPUMEHEHHE TaJOreHoB. XJiop. U3ndeckrne u XuMu4yeckne cBorctra xjopa. [Ipumenenue xmopa. XnopoBogopoa. Pusndeckue
cBoiicTBa. [Tonmyuenue. CossiHas kuciiora u €€ conu. KauecTBeHHas peakius Ha XJIOpUIA-UOHbI. PacriosHaBaHue XJI0pHUa0B,
OpOMMI0B, HOJIUIOB.

JemoncTpanuun. Ou3znueckre CBOWCTBA rajgoreHoB. [loyuenue xopoBoiopoaa U paCTBOPEHUE €ro B BOJIE.
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JIabopaTopHBbI€ ONBITHL. BBITECHEHUE TAIOT€HAMH JIPYT APYTa U3 paCTBOPOB UX COCAMHEHUM.
IIpakTuyeckas padora 3. [loayyeHne CONIHON KHCIIOThI U U3YYEHUE €€ CBOMCTB.

Kucnopon u cepa. I1osoxeHue B IEpUOJUIECKON CUCTEME XUMHUYECKHUX JIEMEHTOB, CTPOCHHE X aTOMOB. Cepa. AJUIOTpOIHs
cepbl. Pu3nyeckne U xumudeckue ceorictsa. Haxoxnenue B npupoae. [Ipumenenune ceprl. CepoBoaopoa. CepoBogopoaHast
kuciioTa u e€ conu. KauectBennas peaxius Ha cynbpua-uonbl. Oxcup cepbi(IV). dusznueckne n XUMUYECKUE CBOWCTBA.
[Tpumenenne. Cepuuctas kucioTa u e€ conmn. KauectBeHHas peakius Ha cyiabdut-ronbsl. Oxcnp cepbi( V). CepHas kuciora.
XHUMHUYECKUE CBOICTBA pa30aBiICHHON U KOHLIEHTPUPOBAHHOW cepHOM KucioThl. KauecTBeHHas peakuus Ha CyJb(aT - HOHBI.
XUMHUYECKUE PEAKLINH, JIEHKAINE B OCHOBE MOJYYEHUSI CEPHOM KHUCIIOTHI B IPOMBIIUICHHOCTH. [I[puMeHeHne cepHON KUCIOTBI.

JeMoHcTpanum. AnoTponHbie Moaupukauu cepbl. OOpa3ibl IPUPOAHBIX CYJIb(PUAOB U CYIb(PATOB.

JlabopaTopHbie onbIThl. O3HAKOMIIEHHE ¢ 00pa3iiaMu cepbl U €€ MPUPOJIHBIX coeArnHeHni. KauecTBeHHbIe peakiuu Ha Cyabhu/I-,
cynbuTH cyiabhaT-uoHbI B paCTBOPE.

Pacuérnble 3a1a4u. BeraucieHus mo XuMUIECKUM YpaBHEHUSM MacChl, 00bEMa M KOJIMYECTBA BEIIECTBA OJHOTO U3 MPOIYKTOB
peaKIy 10 Macce UCXOIHOTO BEIIeCTBa, 00bEMY MM KOJIMUECTBY BEIIECTBA, COACPIKAIIECTO ONPEACIIEHHYIO J0JII0 IMPUMECEH.

IIpakTnueckas padora 4. Penienue skcnepuMeHTalbHbIX 3a71a4 10 Teme «Kuciopoa u cepay.

A3zot u docdop. [TonoxeHre B epuoAUYECKON CUCTEME XUMUYECKUX IJIEMEHTOB, CTPOCHUE UX aTOMOB. A30T, (U3HUECKHUE U
XUMHYECKUE CBOMCTBA, MOJIyYeHUE U TpUMeHeHue. KpyroBopot azora B npupoae. AMMHAK. PU3NUECKHE U XUMUYECKUE
CBOICTBAa aMMHaKa, NoJiydeHue, mpuMeHeHne. Conm aMMoHusl. A30THasI KUCIIOTa U €€ CBOMCTBA. OKUCIUTEIbHBIE CBOMCTBA
a30THOM KUCHOTHI. [lomyueHne a30THOM KUCIOTHI B JabopaTopun. XMMUUYECKUE PEaKIINH, JIC)KAIUE B OCHOBE MOJyYCHUS
a30THOM KUCJIOTHI B IPOMBIIUIEHHOCTH. [IpruMeHenne a30THOM KUCIOThI. COIM a30THOM KMCIIOTHI U UX IPUMEHEHHE. A30THbBIE
yao0peHus.

®ochop. Amnotponus pochopa. Puznueckue u xumuueckue cpoiictra pocdopa. Oxcun pochopa(V). PocdhopHas kucnora u
e€ comu. dochopHbie ynoOpeHus.

Jemoncrpanumn. [TonyueHrne ammuaka u ero pactBopeHue B Boje. O0pasibl NpUPOIHBIX HUTPATOB U (ochaToB.
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JlaGopartopHble onbIThl. B3auMoelicTBuE cojieil aMMOHUS CO IIETOYaAMH.
IIpakTuyeckas padora S. [lonyyeHne aMMuaka U H3y4€HHE €r0 CBOWCTB

VYriepon n kpeMHuM. [1os10keHnE B NEPUOJNIECKON CUCTEME XUMHUECKUX JIEMEHTOB, CTPOCHUE UX aTOMOB. YTJIEPOA.
Annorponus yriepoaa. Pu3nueckue 1 XMMUYECKHE CBOMCTBA yriiepoaa. AjncopOuus. YTrapHbIi ra3, CBOMCTBA U
dbuznonornueckoe IeHCTBUE Ha OpraHu3M. Y TIICKUCIbIN Ta3. YToibHas KucioTa u e€ conu. KauecTBenHas peakius Ha kKapOoHaT-
noHsl. Kpyrosoport yraepoaa B npupoze. Opranuueckue coenunenus yrieponaa. Kpemunii. Oxkeua kpemuaus(I1V). Kpemuuesas
Kkucyora u €€ conu. Cmexno. L{emenm.

JeMoHcTpanuu. Moenn KpUCTAIMYECKUX peIETOK anmasza u rpadura. O0pa3ibl NpUpOIHbIX KapOOHATOB U CHIIMKATOB.
JlaGoparopubie onbIThl. KauecTBeHHas peakiyst Ha yriekuciblil ra3. KauectBeHHas peakiiys Ha KapOOHAT-HOH.

Pacuérabie 3agaun. BeraucieHus 1o XuMUYECKUM ypaBHEHHUSIM MacChl, 00bEMa MITM KOJIMYECTBA OJHOTO U3 MPOAYKTOB PEaKIIuU
110 Macce UCXOIHOTO BEIIeCTBA, 00bEMY MM KOJMYECTBY BEIIECTBA, COACPIKAIIECTO OMPEACIEHHYIO 00 MPUMECEH.

IIpakTuyeckas padora 6. [lonyuenue oxcuaa yrinepona(IV) u uzyduenue ero cBoiicTs. PacrioznaBanrie kapOOHaATOB.

Meranel. [lonoxkenne METAIIOB B MEPUOANYECKON CUCTEME XUMUYECKUX DJIEMEHTOB, CTPOCHHUE UX aTOMOB. MeTainueckas
cBsA3b. Du3nyeckue cBOMCTBA METAIIIOB. Psii aKTUBHOCTH METAIJIOB (3JIEKTPOXUMHUUYECKUM Pl HAPSKEHUN METaIOB).
XuMuyeckue cBocTBa MeTaioB. O0mye croco0s! norydyeHus: MeTaioB. CriiaBbl METAJIOB.

[Ilenounbie metauibl. [1on0keHNE MIEIOYHBIX METAIIOB B IEPUOIMYECKON CUCTEME, CTPOEHHUE UX aTOMOB. HaxoxieHue B
npupoae. PU3nuecKkne 1 XMMUYECKUE CBOMCTBA MIEIOYHBIX METAUIOB. [[puMeHeHre 1IeI0UYHBIX METAVIOB U UX COCIUHECHUM.

[IlenouHo3eMenbHbIE METAIUIBI. [10T0XKEHNE MIETOYHO3EMENIBHBIX METAJJIOB B IEPUOJAYECKON CUCTEME, CTPOCHUE UX aTOMOB.
Haxosxxnenue B mpupoje. Maruuii 1 Kanblinid, UX BakHeumme coequHeHus . JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHCHHUS.

Amomunnil. [Tonoxenue anmoMuHus B IEPUOIMUECKON cucTeMe, cTpoeHue ero atroma. Haxoxaenue B mpupojie. Puzndeckue u
XUMUYECKHe cBOMcTBa amtoMunus. [I[puMenenne amoMunans. AMGOTEPHOCTh OKCUIA W TUAPOKCH 1A aTFOMUHHUS.
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Keneso. [lonoxenne xene3a B IEPUOAUIECKON CUCTEME, CTpOeHHE ero atroma. Haxoxaenue B npupoae. Pu3ndeckue u
XUMHUYECKHEe CBOMCTRA )kene3a. BaxkHelue coequHeHus Jkee3a: OKCHIbI, THAPOKCcHabl U comu xkene3a(ll) u sxeneza(Ill).
KauectBeHnnbie peakiiyu Ha noHbI Fe2+ u Fe3+ .

JMemoncrpanun. O6pa3iibl BAXKHEHIIINX COCTUHEHUN HATPUS, KAJIHs, IPUPOJHBIX COCTUHEHUN MarHus, KaJbIusl, aTIOMUHUS,
pya xenes3a. BzauMmoelcTBre MIEIOYHBIX, HETOUYHO-3EMETbHBIX METAJUIOB U AIFOMUHHUS C BOAOU. CKUTaHUE Keje3a B
KHUCJIOPOJIE U XJIOPE.

JIabopaTopHsbie onbIThl. M3yueHnue oOpa3noB MeTamuioB. B3auMoaeiicTBue METauioB ¢ pacTBOpaMu cosieil. O3HaKOMJIEHUE CO
CBOMCTBaMH U MPEBPAILICHUSIMU KapOOHATOB U THIpokapOoHaToB. [lomyueHne ruipokcu/ia atOMUHNS U B3aUMOJIEHCTBHUE €TI0 C
KUCJIOTaMH U 1menoyaMu. KauectBennsle peakuuy Ha HOHBI Fe2+ n Fe3+ .

Pacuérnbie 3agaun. Beruucienus no XuMUYECKUM YPAaBHEHUSAM MacChl, 00BbEMA MWIIM KOJIMYECTBA OJTHOTO U3 MPOAYKTOB PEAKIINU
110 MacCe UCXOAHOI0O BEIIECTBA, 00BEMY MM KOJUYECTBY BEIIECTBA, CONEPIKALLIETO ONMPENETIEHHYIO JOJIO IPUMECEH.

IIpakTuuyeckasi padbora 7. PenieHne 3KCIepUMEHTAIIBHBIX 3a/1a4 110 TeMe «MeTallTbl ¥ UX COCTUHEHUS
Pasznea 3. Kparkuii 0030p BaxkHeHIIIUX OPraHUYeCKUX BelleCTB.

[Ipenmer oprannueckoi xumun. Heopranmyeckue 1 opraHuyecKue COeAMHEHU. YTJIEPOl — OCHOBA KU3HH Ha 3eMiie.
Oc00EHHOCTH CTPOCHHUS aTOMa yTriiepojia B OpraHUYECKUX COCTUHEHUSX.

Yraesogopomsl. [IpenenbHbie (HACHIIIEHHBIE) YIIEBOAOPOAbl. MeTaH, 3TaH, NpoIaH — MPOCTEHIINE TPEeACTaBUTEIN
MpeaeabHbIX YIIIeBOA0OPOAOB. CTPYKTYpHBIE (POPMYJIBI YTIEBOAOPO0B. ['OMOIOTHUECKUM Pl IPEAETbHBIX YIJIEBOAOPOIOB.
['omonoru. ®uznyeckue 1 XUMUYECKUE CBOMCTBA MPEAECIbHBIX YTIIEBOAOPOA0B. Peakiinu ropenus u 3amenieHus. Haxoxnaenue B
MIPUPOJIC MPECTbHBIX YIIeBOA0po0B. [IpuMenenune merana. HenpenenbHple (HEHACHIIIIEHHBIC) YTIIEBOIOPOIbI. DTUIICHOBBIN
PAI HENIPEEIbHBIX YIJIEBOAOPOAOB. JTUiIeH. PU3NYECKHE U XUMUYECKHUE CBOMCTBA ATUJICHA. Peakuust mpucoeAMHEHN .
KauecTBeHnHbie peakiinu Ha 3TUJICH. Peakiusa nonmumepusanuu. [lommstriieH. [IpuMenenne sTuieHa.

ALIETUIICHOBBIN PsiJl HEMPEEIbHBIX YIIeBOA0pOAOB. AnieTuieH. CBoiicTBa alletuiieHa. [Ipumenenue aneruiiena. [IpousBoaHbie
yraeBoopoaoB. Kpatkuit 0030p opraHmdeckux COeTUHEHUN: OTHOATOMHBIE CIIUPTHI (METAHOJ, TAHOJI), MHOTOATOMHBIE CITUPTHI
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(3TWJICHTJIMKOJIb, TJIUIIEPHH ), KAPOOHOBBIC KUCIOTHI (MypaBbUHAS, YKCYCHAs), CIIOKHBIC d(DUPBI, )KUPHI, YTICBOABI (TIIOKO034,
caxapo3a, Kpaxmai, IeJUII0JI03a), aMUHOKHUCIIOTHI, OesIku. PoJib GekoB B opraHu3Me.

[ToHsTHE O BHICOKOMOJIEKYJIIPHBIX BelecTBax. CTPYKTypa MOJUMEPOB: MOHOMED, MTOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb
noauMepusauu. [lomuaTuneH, noauIponuiIeH, NOJIMBUHUIXJIOPUIL.

JeMoHcTpanuu. Mojenn MOJIEKyJl OpraHMIeCKUX CoOeAMHEeHMH. ["'opeHne yriaeBogopoa0B U 00HAPYKEHHUE MPOTYKTOB UX
ropenusd. [lonyuenue stunena. KauecTBeHHbIE peakiuy Ha 3TUIEH. PacCTBOpEeHHE STUIIOBOrO CIIUpTa B BoJie. PacTBOpenue
rMuepuHa B Bojze. [lomyueHue u cBocTBa YKCYCHOM KUCIOTHI. MlccneqoBanne CBOMCTB JKUPOB: PACTBOPUMOCTH B BOJIE U

OpraHu4ecKux pactBopuTensx. KauecTBeHHas peakius Ha TIIOKO3y U Kpaxmail. OOpa3iibl U31eIui U3 MOIU3TUIICHA,

MOJIUTIPOTUIICHA.
IlepeueHb KOHTPOJIBHBIX PadoT MO pa3jieaam
Ne paszaes NpoBepoYHas padora aarTa
m\n
1. Paznen 1.MHoroo6pasue XuMH4eCKuX Kontponbshas pabora Ne 1 mo reme «Knaccuduxarms
peakuui XUMHUYECKUX PEAKIUI «DIEKTPOIUTHYECKAS TUCCOLUALINSD) 14\10
2. Paznen 2. MHOrooOpasue BemecTB Kontponbsras padora Ne 2 o Teme «Hemerammbny 03\02
KonTponbnas padota Ne 3 mo teme «MeTtamibny 31\03
4 KontposnbHas padota Ne 4 3a Kypc OCHOBHOM LIKOJIbI 15\05
IlepeueHb npakTHYeCKUX padoT Mo pa3aesam
Ne paszaen TeMa NMPAKTHYECKOil padoThI aara
m\n
1. Paznen 1.Muoroo6pasue xumuueckux  [Ipaktuueckas padora Ne 1 «M3ydyeHue BAUSHUS yCIOBUN 16\09
peaximii MPOBEJCHUS XUMUYECKON PEAKI[MHN Ha €€ CKOPOCTH)
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[Ipaktruueckas pabora Ne 2 «Perienue sxcriepuMeHTaIbHbBIX
3a/1a49»

10\10

Paznen 2. MHorooOpasue BelecTB

[Tpaktrueckas pabota Ne 3 «IlomydeHue consiHON KUCTOTHI U
M3y4YECHUE €€ CBOMCTBY

07\11

[Ipaktrueckas pabora Ne 4 «Pemenue skcriepuMeHTaIbHBIX
3asa4 no teMe «Kucmopoa u cepan»

28\11

[Ipaktruueckas padora Ne 5 «Ilonyuenne aMmmuaka u u3yyeHue
€ro CBOMCTB»

09\12

[IpakTuueckast padota Ne 6 «Ilonyuenue okcuaa yriepoaa
(IV) u u3yuenwue ero cBoicTB. Pacnio3sHaBanne kapOOHATOBY

23\01

[Ipaktruueckas pabora Ne 7 «Peienue sxcriepuMeHTaIbHbIX
3a7a4 1o teMe «MeTtabm»»

17\03

TemaTuuyeckoe NJIAHUPOBAHUE

No /1t

Paznen. Temsl, BXoasiue B paziesn
MIPOrpamMMBlI.

Komnuec
TBO Bune! nesarensHOCTH
4acoB

Paznen 1. MHoroo0pasue xumnyeckux peakuuid. (13 4.)
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Tema Nel. Knaccudukarus XuMUIeCKuX
peaKIuu.

6 d.

Knaccudunmpoats xumuyeckue peakuuu. [IpuBoauTs npuMepsl
peakiuii Kaxaoro Tura. Pacro3HaBaTh OKMCIUTEIBHO-
BOCCTAHOBUTEIbHBIE peakunn. OnpenensaTb OKUCIUTEND,
BOCCTaHOBUTEIIb, IPOLIECC OKUCIEHUS, BoccTaHOBIIeHUs. HabmonaTh
Y ONUCHIBATh XUMHUYECKUE PEAKIUU C TIOMOIIBIO €CTECTBEHHOTO
A3bIKA U 3bIKa XUuMHHU. VccienoBaTh yCIIOBHS, BIUSIONINE HA
CKOPOCTh XUMUYECKOU peakiuu. OnUChIBaTh YCIOBUS, BIUMIONIUE HA
CKOPOCTh XUMUYECKOU peakuuu. [I[poBoAUTE IpyInoBbie
HaOJIOICHUS BO BpEMsI POBEJICHUS JIEMOHCTPA - ITMOHHBIX OIBITOB.
VYyacTBOBaTh B COBMECTHOM OOCYXJICHUH PE3YIbTATOB OIBITOB.
CocTaBisaTh TEPMOXUMUYECKUE YPABHEHUS peakuii. BeuuciaTh
TeI10BOM 3(hPEKT peakiuu 1o e€ TePMOXUMUYECKOMY YPaBHEHHUIO.

Tema Ne2. XuMnueckue peakiuu B
BOJIHBIX PacTBOPAX.

7 4.

O6001maTs 3Hanus 0 pacTBopax. [IpoBoauTs HAOIIOICHUS 32
MOBEJICHUEM BEIIECTB B PACTBOPAX, 32 XUMUYCCKUMHU PEAKIIUSIMH,
MPOTEKAIONTUMH B pacTBOpax. @opMyIHpOBaThH OMPEICTICHUS
MOHSITUN <«AIEKTPOIIUTY, KHEIIEKTPOIIUT, «ITEKTPOTUTHIECKAS
nucconuarusy. KonkperusupoBaTs nmouarue «uon». O600maTh
TIOHSITUST «KaTHOHY», «aHUOH». MccnenoBars cBOKWCTBAa pacTBOPOB
ANMEKTPOIUTOB. ONMKUCHIBATH CBOMCTBA BEIIECTB B XOJI€
JIEMOHCTPAIIMOHHOTO U JIabopaTopHOro skcnepuMmerTa. CoOItoaaTh
npaBujIa TEXHUKH 0€30MMacHOCTH. XapaKTePU30BaTh YCIOBUS TCUCHUS
peaxiuii B pacTBOpax dJIEKTPOIUTOB A0 KOHIA. OnpenensiTh
BO3MOYKHOCTh TIPOTEKAHMS peaKIuii HOHHOTO oOMeHa. [IpoBoauTh
TPyNIOBbIE HAOTIOEHUS BO BPEMS ITPOBEICHHUSI IEMOHCTPAIITMOHHBIX
1 1a00paTOpHBIX OMBITOB. OOCYKIaTh B TPyMIaxX pe3yiabTaThl
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onbITOB. OOBACHITH CYUTHOCTh pPEaKIMii HOHHOTO OOMEHa.
Pacno3naBaTh peakiuu HoHHOro ooOmMeHa. COCTaBIsITh HOHHBIE
ypaBHEHUS peakuuil. COCTaBIATh COKPAIEHHBIE HOHHBIE YPABHEHUS
peaKuui.

Paznen 2. Muorooopasue BemecTs. (40 4.)

Tema Ne3. "'anoreHsr.

5 4.

OOBACHITH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB HEMETAJIIOB B
nepuosiax u A-rpynmnax. XapakTepu30BaTh raJIOTEHbI HA OCHOBE UX
MOJIOKEeHU B nepuoanueckout cucreme . . Menaeneesa u
0COOCHHOCTEH cTpoeHUs uX aTOMOB. OOBICHATH 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB rajOT€HOB 110 MEPUOIy U B A-rpymiax.

OnuceIBaTh CBOMCTBA BEIIECTB B XOJ€ JEMOHCTPAIMOHHOTO U
nabopaTopHoro dKcriepuMenTa. CoOmoaaTh TEXHUKY 0€30MaCHOCTH.
Pacrnio3HaBaTh ONBITHBIM MYTEM COJISIHYIO KMCJIOTY U €€ COJIH,

OpomMu b1, Hoau bl Mcronas30BaTh NPUOOPETEHHBIC 3HAHUSI M1 YMEHUS
B MPAKTUYECKOW IEATEIBHOCTH U ITIOBCEAHEBHOM KU3HU C LIEJBIO
0e301acHOro o0palieHus ¢ BeleCcTBAMUA U MaTepraiamMu 1
HKOJIOTMYECKU TPAMOTHOTO TTOBEJICHUS B OKPY’KAIOLIEN CpeIe.
BbIuncnaTs MacCoBYIO IO PACTBOPEHHOIO BEIIECTBA B pACTBOPE.
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Tema Ne4. Kucnopon u cepa.

6 d.

XapaxkTepu3oBath 3eMeHThl [VA rpynmsl (oArpynnsl KUCI0po/a)
Ha OCHOBE HX IIOJIOKEHUS B iepuogudeckon cucreme /1. 1.
MenneneeBa 1 0coOeHHOCTEN CTPOEHUS UX aTOMOB. OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHUs CBOKCTB 31eMeHTOB [V A rpynmnsl 1o
NepUoy U B A-rpymnmax. XapakTepru30BaTh aNIOTPOIUIO KUCIOPO1a
U Cepbl KaK OJIHY U3 MPUYMH MHOTO0Opa3us BemecTB. OnuchBaTh
CBOMCTBA BEILLECTB B X0J1€ JEMOHCTPALIMOHHOTO U JIA0OPATOPHOIO
skcriepuMenTa. CobmoaaTh TEXHUKY Oe3onacHOcTH. OKa3bIBaTh
IIEPBYIO IIOMOILb ITPU OTPABIIECHUSAX, 0KOrax U TPaBMax, CBA3aHHBIX C
peakTUBaMu M 1JaOOpaTopHbIM 00opynoBaHueM. OnpenensiTh
IIPUHAJIEKHOCTH BEIIECTB K ONPEIEIEHHOMY KIIACCY COECINHEHUN.
ConocTaBisITh CBOICTBA pa30aBIeHHONW U KOHLIEHTPUPOBAHHOM
CEPHOM KUCIIOTHI. 3alUChIBATh YPABHEHHUSI PEAKLINKA B MIOHHOM BUJE C
yKa3aHUeM Iepexoja 3JeKTPOHOB. Pacnio3HaBaTh ONBITHBIM MYTEM
PacTBOPBI KUCIIOT, CyIbPuabl, CyabpuTsl, cyabdarsl. Mcnonb3oBaTh
npUOOpETEHHBIEC 3HAHNS U YMEHHUS B IPAKTUUECKON AESITEIbHOCTU U
MOBCETHEBHOM JKM3HU C IIEJIbI0 O€30MacHOr0 00paIieHus ¢
BEILECTBAMH U MaTe€pUaiaMy U 3KOJOTHYECKU TPaMOTHOIO
MOBEACHUS B OKPYKAIOIIEH Cpeae.

BBIYuCISITh MO XUMUYECKUM YPaBHEHUSIM MacCy, 00bEM U
KOJINYECTBO BELIECTBA OJAHOTO U3 IIPOAYKTOB PEAKIMU 10 Macce
MCXOJTHOTO BEUIECTBA, 00BEMY WIIM KOJMYECTBY BEILIECTBA,
COZEPIKAIIETO OIPENCIEHHYIO IO ITpuMecer. [ 0TOBUTH
KOMITBIOTEPHBIE TIPE3EHTALIUU T10 TEME.
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Tema Ne 5.A30T u docdop.

8 .

XapakTepu30oBaTh AEMEHTHl VA rpyninsl (IOATPYIIIBI a30Ta) HA
OCHOBE MX IOJIOKEHUS B IEPUOANUECKON CUCTEME U OCOOEHHOCTEN
CTpOeHMsI UX aTOMOB. OOBICHATh 3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB 2JIEMEHTOB V A-rpyIiibl. XapaKTepHU30BaTh aJLIOTPOIUIO
dbocdopa kak 0JHY U3 IPUINH MHOTOOOpa3us BemecTB. OMUCHIBATh
CBOMCTBA BEILIECTB B X0/I€ JIEMOHCTPAIIMOHHOTO U J1a00paTOPHOTO
skcriepuMenTta. CoOroaaTh TeXHUKY Oe3omacHOCTH. OKa3bIBaTh
HEPBYIO MOMOIIb IPU OTPABICHUSX, 0’KOTaxX U TpaBMax, CBA3aHHBIX C
peakTUBaMU U J1JaOOPaTOPHBIM 000pyIOBaHUEM. Y CTaHABINBATh
IPUHA/JIEKHOCTD BELIECTB K ONPEACIEHHOMY KJIacCy COEAMHEHU.
ComnocTtaBisaTh CBOWCTBA Pa30aBIEHHON U KOHIIEHTPUPOBAHHOM
a30THOM KUCHOTHI. COCTABIATh YPABHEHHUSI CTYIIEHYATOU
Jqucconranuu Ha npuMepe (GochopHON KUCIOThI. 3alUChIBATh
YpaBHEHHUS PEaKIiil B HOHHOM BHJIE C YKa3aHHEM Iepexo1a
3JIEKTPOHOB. Pacrio3HaBaTh OMBITHBIM IyTEM aMMHaK, paCTBOPHI
KHUCIIOT, HUTPAT - U pocdar-uonsl, von ammonus. Mcnons3oBath
npUOOpETEHHBIEC 3HAHUS U YMEHHUS B IPAKTUUECKON AESITETbHOCTU U
MOBCETHEBHOM JKM3HU C IIEJIbI0 O€30MacHOr0 00paIieHus ¢
BEIIECTBAMH U MaTepHUaJaMH U SKOJIOTHUECKHA TPaMOTHOTO
MOBEAECHUS B OKpY Karollen cpezie. BunciasaTe MacCoBYIO 0O
pacTBOPEHHOIO BellecTBa B pactBope. [lonp3oBarbes nHpopmalmeit
U3 JPYTUX UCTOYHUKOB JIJIsl TOATOTOBKHM KPATKUX COOOILIEHUH.
['0TOBUTH KOMITBIOTEPHBIE IPE3EHTALIUU IO TEME.
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Tema Ne 6. Yriepoa u KpeMHHUI.

8 .

XapaktepusoBaTh 3JieMeHThl [VA rpynmnsl (HOArpynIsl yriiepoaa) Ha
OCHOBE UX TIOJIOXKEHUS B IEPUOIUUECKON CUCTEME U 0COOCHHOCTEN
CTpOoeHUs UX aTOMOB. OOBIICHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 3JIeMeHTOB [VA rpynmsl. XapakTepu30BaTh aJNIOTPOIIHUIO
yriiepoja Kak OJIHy U3 IPUYNH MHOT000pa3us BenlecTB. ONMUCHIBATH
CBOMCTBA BEIIECTB B XOJI€ JEMOHCTPAIMOHHOTO U TA0OPATOPHOTO
skcriepuMenTa. CoOmoaarh TeXHUKY 0e3omacHoCcTH. COMOCTaBIATh
CBOMCTBA OKCUJIOB YIJIEpOJa U KPEMHHUS, OOBICHATh MPUUUHY UX
paznnuus. Y CTaHaBIMBAaTh NPUHAIJIC)KHOCTh BELIECTB K
OIPENICIIEHHOMY KJIACCY COeAMHEHUN. JlIOKa3bIBaTh KMCIOTHBIN
XapakTep BBICHIMX OKCUIOB yIiepoaa U KPEMHUS. 3aluChIBaTh
YPaBHEHHUS PEAKIMid B MOHHOM BHUJIE C YKa3aHUEM IIEepexoa
ANEKTPOHOB. OCYILECTBIIATh B3aUMOIIPEBPAILICHUS] KApOOHATOB U
rugpokapOoHaToB. Pacrio3HaBaTh ONBITHBIM MYTEM YIIIEKUCIIBIN a3,
KapOoHaT-uoHkl. Mcrnonp30BaTh MpuoOpeTEHHBIC 3HAHUS U YMEHHUS B
MIPAKTUYECKOMN JEATEIBHOCTA U TOBCEIHEBHOM KU3HU C LIEJIBIO
0e30macHOro 0OpalleHus ¢ BeIeCTBaMH M MaTeprajaMu U
DKOJIOTUYECKH T'PAMOTHOTO MOBEACHUS B OKPYKAIOLLEH Cpee.
BrIuncnarh 1o XUMUYECKUM YPaBHEHUSIM MaccCy, 00bEM WU
KOJIMYECTBO OJHOTO U3 MPOIYKTOB PEAKIMHU 110 MACCE UCXOHOTO
BEIlIECTBA, 00bEMY UJTM KOJIMUECTBY BEIIECTBA, COACPIKAIIECTO
ONPEAETEHHYIO JOJIIO IPUMECEM.
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Tema Ne 7. MeTtainel.

13 4.

XapakTepu30oBaTh METAJLJIbI HA OCHOBE UX IMOJIOKEHUS B
MEePUOJINYECKON CUCTEME U OCOOEHHOCTEHM CTPOCHHS UX aTOMOB.
OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB METAJIJIIOB 110
nepuoAy u B A-rpynmnax. MccnenoBaTh CBOMCTBA U3y4aeMbIX
BemecTB. OOBACHATH 3aBUCUMOCTh (PU3MUECKUX CBOWCTB METAJIJIOB
OT BHJIa XUMUYECKOH CBS3M MEXly MX aromamu. Habmronars u
OMUCHIBATh XUMHUUECKUE PEAKIIUU C TTIOMOIIbIO €CTECTBEHHOTO SI3bIKA
U si3bIka XuMuu. HaGmrogaTh 1€MOHCTPUPYEMBIE U CAMOCTOSATEIHHO
MPOBOAUMBIE OMNBITEI. ONUCHIBATH CBOMCTBA U3y4a€MbIX BEIIECTB Ha
OCHOBE HaOJIIOJICHUH 32 UX MpeBpalleHusIMU. Jloka3bIBaTh
aM(pOTEpHBIN XapaKTep OKCUIOB U THJIPOKCUIOB AIIFOMUHUS U
xenesa(lll). CpaBHUBATh OTHOIIEHHE W3YyYaeMbIX METAIJIOB U
OKCHUJIOB METAJIOB K Bojie. CpaBHUBATh OTHOIICHUE THAPOKCHUIOB
HATpHs, KaJbIUs U aTFOMUHUS K PaCTBOpPaM KHUCJIOT U IIETOYEH.
Pacrio3naBaTh ONMBITHBIM MYTEM THAPOKCUI-UOHBI, HOHBI Fe2+ u Fe3+
. CoOmroaTh TEXHUKY 0€301aCHOTO OOpaIeHUs] C XUMUYECKOU
MOCYI0H U JTa00OpaTOpHBIM 000pyaoBaHUEM. OCYIECTBIIATh PEAKIIUH,
MOATBEPAKAAIOIINE T€HETHUECKYIO CBSI3b MEXKY HEOPraHUYECKUMU
COCIMHEHUSAMU. 3aMUChIBATh YPABHEHUS PEAKIIMil B MOHHOM BHJIE C
yKa3aHHEM Tiepexo/ia 3J1eKTpoHoB. O0001IaTh 3HaAHUS U JeiaTh
BBIBO/IbI O 3aKOHOMEPHOCTSIX U3MEHEHUM CBONCTB METAJJIOB B
nepuoAax U A-rpynmnax nepuoandeckoil cucteMsl. [IpornosupoBath
CBOMCTBA HEM3YUYEHHBIX JIEMEHTOB U UX COCIMHEHUN Ha OCHOBE
3HaHUN O TIEPHOIUYECKOM 3aKOHE. VICcIoap30BaTh IPHOOpETEHHBIC
3HAHUS U YMEHHUS B IPAKTUUYECKOMN JAEATEIbHOCTU U MOBCEIHEBHOM
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’KU3HHU C 1EJIbI0 0€30MacHOro 0OpalieH s ¢ BEIIECTBAMU U
MaTepralaMH U SKOJOTUYECKU IPAMOTHOTO TTOBEACHUS B
OKpYyXarole cpesie. BoIYUCIATh N0 XUMUYECKUM YPaBHEHUSIM
Maccy, 00bEM UM KOJIMYECTBO OJHOTO U3 MPOAYKTOB PEAKIUU 11O
Macce UCXOJIHOTO BEIIeCTBa, 00BEMY MIIM KOJMUECTBY BEILIECTBA,
coAepKalero onpeAeNEHHY0 100 mpumecei. [lonb3oBaThes
uH(popMaImen u3 JPyruX UCTOYHUKOB JJISI TOATOTOBKH KPATKUX
coobrmieHuil. [['0TOBUTH KOMIBIOTEPHBIE IPE3CHTAIINH 110 TEME.

Paznen 3. Kparkuii 0030p BaskHeillIIUX OPraHu4YeCKUX BemecTn. (9 4.)

Tema Ne8. IlepBonauanbHbIe
IPe/ICTaBIICHUs 00 OPraHMYECKUX
BEILIECTBAX.

9.

Hcnonp30BaTh BHYTPH - U MEXKIIPEAMETHBIE CBsI3H. COCTABIIATH
MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (OPMYJIbI YTIEBOIOPOIOB.
OnpenensaTs NPUHAAIEKHOCTh BELIECTBA K ONPEIEIEHHOMY KIIAcCy
OpPraHUYECKUX COCIUHEHUN. 3alMChIBATh YPABHEHUS PEAKLIUNA
3aMENIEHNs U IPUCOCINHEHUS C yYaCTUEM OPTaHUYECKUX BEILIECTB.
HabGnrogate neMoHcTpupyeMble onbIThl. ONHUCHIBATH CBOWCTBA
M3y4aeMbIX BEILIECTB HA OCHOBE HAOIOEHUI 32 UX PEBPAILECHUSIMH.
VYyacTBOBaTh B COBMECTHOM OOCYKJIEHUU PE3YJIHTATOB OMBITOB.
IIpoBOANTE KAaUECTBEHHBIE PEAKIIUN HA HEKOTOPBIE OPraHUYECKUE
BenlecTBa. [lonb3oBarbes nHopmanmen u3 APyrux UCTOYHUKOB IS
MOATOTOBKHU KPATKHUX COOOIICHUI. [ 0TOBUTH KOMIIBIOTEPHBIE
MPE3EHTALMH 10 TEME.

[ToBTOpEeHue
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Htoro 65 4.

Kanennapno — reMaTnyeckoe IJIAHHPOBaHHE

Ne aara TeMa ypoKa JlomaniHee 3agaHue
m IJIaH dakrt
Pa3znen 1. MHoroo0pa3ue xuMudeckux peaxkmuii. (13 4.)
Tema Nel. Knaccnpukanus XuMu4ecKux peakuuii. (6 4.)
1 02\09 Krnaccudukanus XuMU4IeCKUX PeaKIid. §1
2 05\09 OKUCIUTENbHO-BOCCTAHOBUTEIILHBIC PEAKIIHH. 81
3 09\09 TerutoBbie 3 (HEKThl XMMHYSCKUX PEAKIIUH. 82
4 12\09 CKOpOCTh XUMUYECKHX PEAKLUH. §3 Ilp.p. Nel
5 16\09 IIpakTnyeckas padora Nel. «/3ydueHne BIUSHUS YCIOBHH MPOBEACHUSI XUMUYECKON PEaKINU Ha ee 84
CKOpOCTB»
6 19\09 OO0parumeble peakiyu. [IoHSITHE 0 XUMUYECKOM PaBHOBECHH. 85
Tema Ne2. XumMuyeckue peakiuu B BOAHBIX pacTBopax. (7 4.)
7 23\09 CymHocTh npoltecca 31eKTPOTUTHYECKON AUCCOLUAIH 86
8 26\09 Jncconmaryst KHCIIOT, OCHOBAHWM M COJICH. 87
9 30\09 CnaOble U cUIIbHBIE AIEKTPOIUTHL. CTENEeHb JUCCOIHAITUH. §8
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10 03\10 Peakiuu MOHHOTO OOMEHA. §9
11 07\10 ['uaponus cosei. § 10 TlIp.p. Ne2
12 10\10 IIpakTuyeckasi padora Ne2. «PemieHne SKCriepUMEHTAIBHBIX 331249 § 11 moBroputs § 1 -
10
13 14\10 KontposbHnas padora Ne 1 mo teme «Knaccuduxanus XUMUYECKUX PEAKITAN»
«DNEKTPOJINTUYECKAS TUCCOITUAIIHS
Pa3znea 2. Muorooopa3sue BemecTs. (40 4.)
Tema Ne3. I'asiorensl. (5 4.)
14 17\10 XapaKTeprCTUKA TaJOr€HOB. 8§12
15 21\10 Xop. CBoiicTBa M MPUMEHEHHE XJIOpa. 813
16 24\10 XJ10pOBOJIOPO/JI: TTOTYUYEHHUE U CBOMCTBA. 8§14
17 28\11 CoJisiHasi KHCJI0TA U ee COJIH.
18 07\11 IIpakTyeckas padora Ne3d. «Ilomyuenue conastHON KMCIOTHI U U3YyUEHHE €€ CBOMCTBY
Tema Ned. Kuciopon u cepa. (6 4.)
19 11\11 XapakTepHUCTUKA KHCIOPOJia U CEPHI. 8§17
20 14\11 CBoiicTBa U IPUMEHECHHUE CEPBI. 8§18
21 18\11 Cepoopopo. Cynbhusl. 819
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22 21\11 Oxkcux cepsl (IV). Cepaucrast KUCaoTa. §20
23 25\11 Oxkcup cepsl (V). CepHast kuciora. § 21 Tlp.p. Ned
24 28\11 IIpakTuyeckasi padora Ne4, «PenieHne 3KCriepuMeHTAIBHBIX 33/1a4 10 TeMe «Kucmopoa u cepan» 8§22
Tema Ne 5.A301 u ¢pocdop. (8 4.)
25 02\12 Xapakrepuctuka azora u pocdopa. usnueckue M XUMHUYECKUE CBOMCTBA a30Ta. §23
26 05\12 Ammuak. Pusndeckre 1 XUMHUYSCKUE CBOMCTBA. 8 24 Tlp.p. Ne5
27 09\12 IIpakTnyeckas padora Ne S «llonyueHue aMMuaka U U3y4eHHE €r0 CBOMCTBY 8§25
28 12\12 Conu aMMOHHS. § 26
29 16\12 A30THas KHCJIOTA. 827
30 19\12 Conu a30THOM KHCTOTHI. 8§28
31 23\12 ®ocdop. Croiicta pochop 8§29
32 26\12 Oxcupn docdop (V). ®ochopHas Kuca10Ta U ee CoJH.
Tema Ne 6. Yriepoa n kpemuuii. (8 u.)
33 09\01 XapakTeprCcTHKa YIIIepo/ia U KpeMHUS. AJIIOTPOITUS yIiiepoa. 8§31
34 13\01 XUMHUYECKHE CBOMCTBA yriepoaa. AacopOrus. 8§32
35 16\01 Oxcupn yriepona (I1). Oxcupn yraepona (1V). 8§33 8§34
36 20\01 YToapHas KUCIIOTa B ee coii. KpyroBopoT yriiepoja B Ipupo/Ie. 8 35 IIp.p. Ne6
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37 23\01 IIpakTuyeckasi pa6ora Ne 6. «Ilonyuenue oxcuna yriaeponaa (1V) u usyuenue ero CBONUCTB. 8 36
PacrniozHaBanue kapOOHATOBY
38 27\01 Kpemnuii u ero coiicra. Oxcun kpemuus (1V). 8§ 37
39 30\01 KpeMmHueBast KUCIIOTa U €€ COJIH. §38
40 03\02 KonTpoubHnas padora Ne 2 mo reme «HemeTraniani».
Tema Ne 7. Merajuibl. (13 u.)

41 06\02 Xapakrepuctuka MetauioB. CIuiaBbl. 8§39 §42
42 10\02 HaxosxieHre MeTaJjioB B IPUPOAE M OOIIKE CIIOCOOBI X MOTYYCHUS. 840
43 13\02 XUMUYECKHE CBOMCTBA METAJJIOB. Ps/1 akTHBHOCTH METaIOB. 8§41
44 17\02 [lemounbIe METAUTBI: HAXOXKICHHE B IPUPOAE HU3NIECKHE U XUMHUUECKUE CBOMCTBA 8§43
45 20\02 Marnwii. Il]e0uH03eMeNTbHbIE METAILIBI. 844
46 27\02 Baxheiimue coequHeHns Kanblus. JKecTKOCTb BOJIBI. 845
47 03\03 Amromunauii. Haxoxnenue B npupoze. CBoiicTBa altoMUHUS. 8 46
48 06\03 BaxxHelinme coeJUHEHNs aTIFOMUHUS. 8§ 47
49 10\03 Kenezo. Haxoxnenue B npupoze. CBoiicTBa xxenesa. 8§48
50 13\03 CoenuHeHus Kejesa. 849
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51 17\03 IIpakTnyeckas padora Ne7.« Pemienne skcnepuMeHTAJBHBIX 32/1a4 10 TeMe «MeTawibby.
52 27\03 06001eHre TeMbl «MeTauIbly. 8§39-850
53 31\03 KonTposbHasi padora Ne 3 mo reme «MeTaLuIbD».
Pasznea 3. KpaTkuii 0030p BaxkHeilIUX OpraHuyecKux Bemecrs. (12 4.)

Tema Ne8. IlepBonavaibHble PeACTABJIEHUS 00 OpraHuYecKuX BemecTBax. (9 4.)
54 03\04 Opranuueckasi XUMHUSL. § 51
55 07\04 Yrnesogopossl. [IpenenbHble (HACHILIEHHBIE) YTIEBOIOPOIbIL. 8§52
56 10\04 HenpenenbHbie (HEHACHIIIEHHBIE) YTIIEBOIOPOIBI. 853
57 14\04 [TonumMepsl. 8§54
58 17\04 [TponsBoaHble yrineBoaopoaoB. CUpThL. 8§55
59 21\04 Kap6onoBsie kucnotsl. CinoxHble 3Qupbl. Kupbl. 8§ 56
60 24\04 VTI1eBOIBI. 857
61 28\04 AMUHOKHCIIOTHL. benku. 8 58
62 05\05 O606mmenue Tembl «KpaTkuii 06030p OpraHMYECKUX BEIIECTB)» [ToBToputs § 51 - 58
63 12\05 KontpoabHasi padora Ne 4 3a Kypc 0CHOBHOI IIKOJIbI
64 15\05 AHaJIN3 KOHTPOJIBHOM paboThl Ne 4 32 Kypc OCHOBHOM IITIKOJIBI
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19\05 XUMUS B 5KA3HU YEJIOBEKA

CorJiacoBaHoO
I IpoTokoa 3acenaius
MeToau4ecKoro coBeTa
MBOY - COILL Neg
ot 16.08.2022 rona Ne 1
I'lpencenarensd MC_MK ~ Mawmuyp E.A.

CoryacoBaHo
3aMecTUTE b AUPEeKTOPa
1o y4eOHO-BOCH uTaTenboi padbore

M ~ Mamuyp E.A.

26.08.2022 r.
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