


IHHOACHUTEJIBHASA 3ATINCKA
Paboyas mporpamma Kypca «XuMusi» pazpadoTaHa B COOTBETCTBUHU C:

e 3akonoM Poccuiickoii denepanuu «O0 oOpasoBanuu B Poccutickoit @enepamum» ot 29.12.2012 Ne
273-03,

e ®I'OC ocHoBHOro o0Omiero o0pa3oBaHUs, YTBEPKIACHHBIM MIPUKAa30M MMHHOOpHAyKH OT
17.12.2010 Ne 1897,

o O@OI'OC cpennero obmero oOpa3oBaHHs, YTBEPKICHHBIM MPUKAa30M MUHOOpHAYKH OT
17.05.2012 Ne 413,

e [IpumepHOI OCHOBHOI 00pa30BaTENIbLHOMN MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMsL.

e [lonmoxxenuem o padoueit mporpamme B MBOY Kymbunckoii COLLL

e Pab6oueii nporpammoii Bociuranust MBOY Kymbunckoii COLLL

e  Vuebtnsm manoMm MBOY Kymbunckoit COLLL

[Ipeamet «xumus» uzydaercs B 9 KilacceB KaueCcTBE 00s3aTEIBHOTO MpeaMeTa B 001eM
00BeMe 68 yacoB 10 2 vaca B HEAEIIO.
O6yuenue ocymectisiercs mo YMK / I'abpuensa O.C., Octpoymos WU.I"., Cnaakos
C.A., Xumus, 9 xnacc AxkunonepHoe oomiectBo «M3marensctBo «IIpocBemennes
KonndyecTBO KOHTPOJIBHBIX M TPOCKTHBIX pabOT

No Kinacc KOHTPOJIbHbBIE [IpoekTHBIE
/T (TIpaKTHYECKue)
1 9 4 7

[Iporpamma 1Mo XMMUU Ha ypOBHE OCHOBHOTO 00IIEro 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUN K pe3yJbTaTaM OCBOEHHS OCHOBHOH 0Opa30oBaTENbHON MPOTpaMMbl OCHOBHOTO
obmero oOpazoBanus, npeactaBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE GeaepalbHON
pabouel mporpaMMbl BOCIIUTAHUS U C Y4ETOM KOHIICTIIIMHU MPETNOIaBaHus y9eOHOTO MpeaMera
«Xumus» B 00pa3oBaTelIbHBIX Opranu3anusiax Poccuiickoit deaepanum.

[Iporpamma mo xuMmuHM Ja€T TMpeACTaBIEHUE O IENAX, OOmeld cTpaTeruu OoOy4deHWs,
BOCIIUTAHHUS U Pa3BUTHS OOYdYalOIIUXCS CPEeACTBAMHM Yy4EOHOTrO NpeaMeTa, yCTaHABIMBAET
o0s3aTenpHOE TPEIMETHOE CoJepxKaHue, MpeIyCMaTpUBaeT paclpeiesieHHe ero mo kjiaccaMm u
CTPYKTYPUPOBAHUE M0 pa3jiejaM U TeMaM IPorpaMMbl [0 XUMUH, OIPEIEISeT KOJIUYECTBEHHbIE
U KayeCTBEHHbBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
W3YYEeHUS XUMUU C y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, TOTUKH Yy4eOHOTO
mpolecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs, OnpeaessieT BO3MOKHOCTH MpeIMeTa s
peanuzanuu TpeOOBaHUI K pe3yabTaTaM OCBOSHUS OCHOBHOM 00pa30BaTeNbHONM MPOrpaMMbl Ha
ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a TaKke TPeOOBaHUMN K pe3ylbTaTaM OOyueHUs: XUMHUH
HAa YpOBHE Ilelieil M3y4eHHs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
JEeSITeNEHOCTH 00YJar0IIerocst Mo OCBOSHUIO yI4EOHOTO COIePIKaHNUS.

3HaHHUE XUMHH CIIY>KUT OCHOBOH i1 POpPMHUPOBAHHSI MUPOBO33pEHUS O0YUAIOMIETOCs, €r0
MIPEJICTaBICHU O MaTepUATbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEH
MIPEJICTaBJICHHS O B3aMMOTIPEBPAIICHUSIX YHEPTUU U 00 HBOJIOLUHU BEIIECTB B MPUPOJE, O MYTIX
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pemieHusl TI00aNBHBIX MPOOJIEM YCTOMYMBOTO PpA3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOW,
SHEPTeTUYECKOH, MUILEBOH U IKOJIOTHYECKON O€30I1aCHOCTH, MPOOIIEM 3JpaBOOXPAHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET pealu3allid BO3MOXHOCTEW sl camopa3BuUTHI U (opMHUpOBaHUS
KYJIBTYPBI IMYHOCTH, €€ 001Iei 1 (YyHKIIMOHAIBHON IPaAMOTHOCTH;

BHOCHUT BKJIaJl B POPMHUPOBAHUE MBIIIJICHUS] U TBOPUECKUX CIIOCOOHOCTEN 0Oydaroniuxcs,
HaBbIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  JIeATENIbHOCTH, 3KCIEPUMEHTAIbHBIX U
HCCIIEIOBATEIbCKUX YMEHMM, HEOOXOJUMBIX KaK B IIOBCEIHEBHOM JKU3HHM, TaKk U B
podecCHOHABHON IeATEITHBHOCTH;

3HAKOMHUT €O CHEHU(PHUKON HAYyYHOTO MBIIUIEHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIsi/]a HA €JMHCTBO NMPUPOIbI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAlloM B (GOPMUPOBAHUU
€CTECTBEHHO--HAYYHO! IpaMOTHOCTH O0y4aroUInXcs;

crocoOcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TNPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE 0Opa3oBaHUE
00yJaronuxcs.

JlanHble HampaBiieHHs B OOy4e€HUU XHUMHH 00eCcreuMBaroOTCs CHEHU(PUKON colep>KaHus
y4eOHOro IMpeaMeTa, KOTOpBIA SBISETCS MENaroruyeckd aJanTUPOBAHHBIM OTPaKEHUEM
0a30BOi HAyKU XMMHUH Ha ONPECIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOEHHUE
00y4aroUMMUCS CUCTEMbI IIepBOHAYAIbHBIX MOHATHI XUMHH, OCHOB HEOPTraHUYECKON XUMUU U
HEKOTOPBIX OTJEJIBHBIX 3HAYUMBIX MIOHATUN OPTraHUYECKOU XUMUH.

CrpykTypa cojepxaHHs IpOrpaMMbl 10 XMMHHM COPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mzydeHuro. CopeprkaHue CKIAIbIBAETCSI U3 CUCTEMBI MOHATUNH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakumu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTaHW30BaHbl 10 NPUHLUILY IOCIEAOBATEIBHOIO PAa3BUTHsA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUNA PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHsI KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— Ilepnoanueckoro 3akoHa Jl. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMMUH;

— YUYECHHMSI O CTPOEHUH aTOMa U XMMHYECKOH CBS3U;

— MpeACTaBJIEHUHN 00 MEKTPOIUTUYECKON TMCCOIMALINY BEILIECTB B PACTBOPAX.

Teopernueckne 3HaHUSA pacCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCA IOCIEJOBATEIILHO OT OJHOTO YPOBHA K Jpyromy,
BBIMOJHSAS (DYHKUMU OOBACHEHHsS U NPOTHO3UPOBAHUS CBOWCTB, CTPOEHHMS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHNUS U TIOJyYEHHs] U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl MO XHMHUHU CHOCOOCTBYET (DOPMUPOBAHHIO MPEJACTABICHUS O
XMMHUYECKON COCTAaBIAIOIIECH HAYyYHOM KapTHHBI MHUpPAa B JIOTUKE €€ CUCTEMHON IIPUPOIBI,
LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHUIO U METOJaM II0O3HaHUs B Hayke. M3ydyeHne xumun
IPOUCXOJTUT C TPHUBJICYECHHEM 3HAHUH U3 paHee M3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Okpyxaromuii Mup», «buonorus. 5—7 knacce» n «®dusmuka. 7 kaacey.

[Ipu n3yyeHnH XUMUU TPOUCXOTUT (POPMUPOBAHHE 3HAHUI OCHOB XUMUYECKOMN HayKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOH NEesATeTbHOCTH YeJoBeKa U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJIbTYphl. 3ajjaya yueOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBbl XMMHMUYECKMX 3HAaHUN — BaXHEUIIHMX (PaKTOB, MOHITHUH, 3aKOHOB U TEOPETUUYECKUX
MIOJIOKEHHH, JOCTYNHBIX OOOOIIEHHH MMPOBO33PEHUECKOTO XapakTepa, f3blka HayKd, B
NPUOOILIEHUH K HAYYHBIM METO/1aM TO3HAHU NIPH N3YUYEHHH BELIECTB U XUMUYECKUX PEAaKIUi, B
(GbopMUpPOBAaHMM W pa3BUTHM [O3HABATEIbHBIX YMEHUH W UX TNPUMEHEHUH B Yy4eOHO-



MO3HABATENBHON U yueOHO-HCCIEI0BATEIbCKON JAEATEIIbHOCTH, OCBOCHUHU TPABUII 0€301acHOTO
oOpalieHus ¢ BeueCTBAMU B IIOBCEAHEBHOM KHU3HU.

[Ipu W3y4eHWH XMMHU Ha YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS BaXXHOE 3HAYCHUE
npuoOpenu Takue e, KaK:

— (hopmHpoBaHUE WHTEILICKTYaThHO PA3BUTON JIMYHOCTH, TOTOBOH K CaMOOOpPa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOATEIbHOMY IPUHATHIO pELIEHUH, CIOCOOHOW ananTUpoBaThCs K
OBICTPO MEHSIOIINMCS YCIIOBHUSM KU3HU;

— HaNpaBJICHHOCTh OOydYeHHMs Ha CHCTEMAaTHYECKOE MPHOOIIeHHEe OOyJaromuxcsi K
CaMOCTOSITEJIbHOM ~ IO3HABaTENbHOM  JIEATEIIBHOCTH,  HAy4HbIM  METOJaM  II03HaHuf,
(hopMUPYIOITUM MOTHUBAIIMIO U Pa3BUTHUE CIIOCOOHOCTEN K XUMUU;

— oOecreueHne YCIOBHUH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOY4YaIOIUMHUCS OTIbITa
pa3zHooOpa3HON AeATEeIbHOCTH, MO3HAHUS U CAaMOINO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE JJIs1 Pa3IMYHBIX BUAOB JESTENLHOCTH;

— (GopmupoBaHue o01el QyHKINOHAIBHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YUCJIE YMEHHN OOBSCHATH W OIICHUBAThH SBJICHHUS OKPYKAIOIIET0 MHpa, WUCIOJIb3ysd 3HAHHUS U
OTBIT, TIOJIYYCHHBIC TP M3YYCHUH XHWMHH, TMPUMEHSITh WX TPH PEIICHHH TMpoOieM B
ITOBCETHEBHOMW KU3HU U TPYJAOBOM ACSITEIBHOCTH;

— ¢opMHupOBaHKE y 00YJAIONIUXCS TYMAaHUCTUYECKUX OTHOIIECHUHN, MOHUMAHUS IIEHHOCTH
XUMHMUYECKUX 3HAHUW N7 BBHIPAOOTKU SKOJOTHMYECKU IIeJ1eCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEITENBHOCTH B LEJIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOWIEW TPUPOIHOU
Cpelbl;

— pa3BUTHE MOTUBAIMU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCIMTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoduIs U HAMPABJICHHOCTH JAIBHEHUIIIET0 00ydeHHUs.

OO1ee yncno 4acoB, OTBEAEHHBIX JJIS M3Y4YEHHs] XUMUU HAa YPOBHE OCHOBHOTO OOIIETo
oOpasoBanwusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezlen0), B 9 kiacce — 68
4acoB (2 yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA

9 KUIACC

BemecTBo M XMMHUYECKas peaKkIus

[lepnoguueckuit 3axkoH. Ilepuommueckas cucrema xumudyeckux osaemenrtos [l M.
MenneneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOMAOB, Kajlus, KaJbLUs U HUX COCIUHEHUH B COOTBETCTBUHU C
II0JIOKEHUEM JIEMEHTOB B [lepuoanueckoil cuctemMe U CTPOEHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAIIMUECKUX PEIIETOK,
3aBHUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIUYECKOW PEmETKH M BHUJA XUMHUYECKOM
CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KiaccaM HEOPraHWYECKUX COEJUHEHUM, FeHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Krnaccudukanus XMMHUYECKUX peakiuil M0 pa3Iu4HbIM MpHU3HAKaM (IO YHCITY U COCTaBy
YYacTBYIOIIMX B pPEaKUUU BEIIECTB, IO TEMJIOBOMY 3(QexTy, Mo H3MEHEHHIO CTereHel
OKHUCJICHUS XMMUYECKHX 3JEMEHTOB, 10 OOpaTUMOCTH, M0 YYaCTHIO KaTaiu3aropa). JK30- U
SHI0TEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPaBHEHUS.

[lonsitTne o ckopoctu xumuyeckoil peakuuu. [lonarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peaknusX. [[oHSITHE O TOMOTEHHBIX W TeTEPOTCHHBIX peakiusx. [loHsTue o
karanuse. [loHsaTne o0 XuMHUeCKOM paBHOBeCHMH. DaKTOpBl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEAKIIUHU U MOJIOKEHUE XUMHUECKOTO PaBHOBECHSI.

OKHCAUTENbHO-BOCCTAHOBUTENbHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBHON peakunu. COCTaBlIEHHE YPaBHEHHM OKHCIUTEIbHO--BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIoIb30BaHUEM METO/1a AJIEKTPOHHOTO OanaHca.

Teopus 31EKTPOJIUTUYECKON AUCCOLMALMM. DIIEKTPOIUTHI U HEIIEKTPOIUTHL. KaTnoHsl,
aHUOHBL. MexXaHu3M JHUCCOLMAlMM BEIIECTB C pa3JIMYHBIMU BUJAMU XUMHUYECKOM CBS3H.
Crenens aucconpanuu. CUIbHBIC U CJIa0ble JIEKTPOJIUTHI.

Peakuuu monHoro ooMeHa. YciaoBHs MPOTEKaHUsl peaklUUid MOHHOTO OOMEHa, MOJIHbBIE U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuid. CBOWCTBA KUCJIOT, OCHOBAaHHWN MU COJIEH B CBETE
MpeCTaBiICHU 00 SJIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMH Ha HOHBIL.
[TonsTHE O TUAPOIU3E COJIEN.

Xumuueckuii Ixcnepumenm:

O03HAKOMIIEHHE C MOJEISAMHM KPHUCTALIMYECKUX PEIIETOK HEOPraHWYECKUX BEUIECTB —
METAJUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEHIECTB (XJIOpUZa HaATpHs),
HCCIEA0OBaHUE 3aBUCHUMOCTH CKOPOCTM XHMMHUUYECKOW pPEaKUUMU OT BO3JEHUCTBUSI Pa3IUUHBIX
(bakTOpOB, HCCIIEOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCa JUCCOLMALUU
KHCJIOT, IIejgo4Yed M cojeid (BO3MOJKHO HCIIOJIb30BaHUE BHUIEO MAaTepHalioB), INPOBEACHUE
OTIBITOB, WITIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUS peaklnii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocaJka, BbIJeNIeHHe Tra3a, oOpa3oBaHUE BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX pEaKIuil (TOpeHHe, PEeaKkiuu Pa3loKeHHs, COSAMHEHUS),
pacrno3HaBaHUE HEOPraHWYeCKUX BEIIECTB C MOMOULIbI0 KAYECTBEHHBIX PEAKIHMl Ha HOHBI,
pelIeHne HKCIIepUMEHTAIbHBIX 3a/1a4.

HeMeTasuibl M UX COeIUHEHUS

OOmiast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHMs aTOMOB, XapaKTEpHBIE
crereHd okucieHuss. CtpoeHue M (U3MUECKHE CBOMCTBA IMPOCTBHIX BEIIECTB — TaJOTE€HOB.



XuUMHUYECKHE CBOWCTBA Ha IpUMEpPE Xjopa (B3aUMOJCICTBHE C METAUIaMU, HEMETaJUIaMH,
miesnioyamu).  XnopoBogopon. ConsHas KUCIOTa, XUMHYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHenue. JleificTBue xjopa 1 XJI0pOBOJOPO/ia Ha OPraHKU3M YesloBeKa. BaxkHelme Xiaopuiast
Y X HAXOXKJCHUE B MIPHPOJIE.

OOmast xapakrepuctrka 537aeMeHTOB VIA-Tpynmbel. OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (pU3MYECKHe CBOWCTBA MPOCTHIX BEMIECTB —
KHCJIOPOAa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKAIMN KHCIOPOaa U cepbl. XMMHUYECKHE CBOWCTBA
cepsl. CepoBojopoa, cTpoeHue, (U3MYECKHe M XUMUYECKue cBoMcTBa. OKCHUIBI CEphbl Kak
MIPEICTAaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(oOmme kak mpeAcTaBUTENS Kiacca KUCIOT M crneuuduueckue). XUMUYECKHE peaKlMH,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MOJydeHHs cepHo Kuciotel. I[Ipumenenue
cepHoOM KucaoThl. Conu cepHOM KUCIOThI, KaueCTBEHHAs peakliys Ha cyibgaT-uoH. Haxoxnenue
ceppl U €€ COeAMHEHUH B MpHUpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXKarollew cpeJbl
COEIMHEHUSIMU cepbl (KUCIOTHBIE IOXKIH, 3arpsi3HEHHE BO3qyXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAaILEHHSI.

OO6mass xapaktepuctuka srneMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHHUs. A30T, pacHpocTpaHeHHWe B Mpupoie, Gusnueckue u
XUMHueckue cBoiictBa. Kpyrosopot azora B mpupoje. AMMHAK, €ero (u3nyecKue U XMMHYECKHe
CBOICTBa, MoytydeHue u npumeHeHne. Colm aMMOHHUS, UX GU3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHasi peaknys Ha MOHBI aMMOHUS. A30THas KUCJIOTa, €€ IOIy4eHUE,
¢bu3uYecKkue W XHMHYECKHE CBOMCTBa (0OmIMe Kak TMpeACTaBUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAJIbHBIX
yaoOpeHuit. XuMHUUYECKOe 3arpsi3sHEHUE OKPY)KArOIIeH Cpelbl COSTUHEHUSIMHU a30Ta (KUCIOTHBIS
JOKJIH, 3arps3HEHUE BO3ayXa, MOYBBI U BOJOEMOB). Docdop, amioTpomHbIe MOIUGUKAIIIN
dbocdopa, dusmdeckne u xumudeckue cpoiictBa. Okcua dochopa (V) u pocdopnas kucnora,
¢busznueckue M XMMUYECKHE CBOICTBa, mosiyueHue. McmombzoBanue ¢ocdaroB B KayecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapaKTepHbIE CTEIIEHU OKHCIIEHUS. YTJepo]l, aJUIOTPOIHbIe MOIU(UKALIUN, PACIPOCTPAHEHUE B
npupoje, pusndeckre U XUMHUecKkue cBoicTBa. Axcopouusa. KpyroBopotT yriepona B mpupoe.
Oxcuppl yriepoja, ux (Gpusnueckue U XMMHUYECKUE CBOWCTBA, IEHCTBUE HA >KUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOrMYeCKUe MPpoOIeMbl, CBA3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTEe3a II00aTbHOTO TMOTEIUICHHs KIIMMaTta, MapHUKOBBIN 3(dexT. YronpHas kuciora u eé
colu, X (U3MUECKHe W XHMHYECKHE CBOWCTBA, MOJyuyeHHE M NpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonmp3oBanume  kapOOHaTOB B OBITY, MEIUIIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COCIUHEHUSAX YyIiepoja
(MeraH, 5TaH, OSTHJEH, aleTWJeH, 3TaHOJI, TJIMLEPHUH, YKCycHas kuciora). [IpupoaHsbie
UCTOYHUKH YTJIEBOJOPOJOB (yrojib, HMPUPOAHBIA ra3, HedTb), MPOAYKTHl HX IepepaboOTKu
(OeH3uH), UX poJib B OBITY U MPOMBIIITIEHHOCTHU. [IOHATHE 0 OMONIOTHYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — W HX pOJM B JKM3HM ueloBeKa. MarepuanbHOE eIUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M TPUMEHEHHE.
Coenunenus kpemHus B npupoge. OOmme mnpenctaBieHus o0 oxcuae kpemuus (I1V) u
KpeMHHEBO kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiue



CTPOMTENbHBIE MaTepHajbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30I1aCHOTO MCIIOJIb30BAHMSI CTPOUTEIHHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

n3yueHre 00pa3lloB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEAKIIUN Ha XJIOPHUA-HOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTECKAHHMSI, OIIBITHI,
oTpaxaromme (GU3MYECKUE W XHUMHYCCKHE CBONCTBA TajJOreHOB W MX COCTUHEHHH (BO3MOXKHO
HCI0JIb30BAHME BUJECOMATEPHUATIOB), O3HAKOMJIEHHME C 0Opa3laMu XJIOpUAOB (rajlor€HU0B),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEpHaJOB), HaONIOJEHHE Tpollecca OOyrauBaHHMS  caxapa MOJA  JCHCTBUEM
KOHLIEHTPUPOBAHHON CEpPHOM KUCJIOTHI, U3y4eHHE XMMHYECKUX CBOWCTB pa30aBII€HHOMN CepHOI
KHUCJIOTHI, IIPOBEJICHHE KAaYE€CTBEHHOI peakuMM Ha cynb(ar-uoH U HaONIO/IeHUE MpH3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHHM
(BO3MOKHO HCIOJIb30BaHUE BUAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX ynoOpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOWCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX pEaKIMA Ha HWOH aMMOHUsA U (ochar-woOH W W3yYeHHE TPHU3HAKOB WX
MPOTEKAHUS, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHON a30THON KHUCJIOTHI C MEIbI0 (BO3MOXKHO
HCII0JIb30BAHME BUJICOMATEPUANIOB), M3y4EHHE MOJIENed KpUCTAaUNIMYECKHX PEIIETOK aiamasa,
rpaduta, ¢yaIepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTa3a, MoJydeHHe, coOupaHue, paclo3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMi Ha KapOoHAT U
CHWJIMKAaT-MOHbl M HW3Y4YEHHE NPU3HAKOB HMX IMPOTEKAHUs, O3HAKOMIJICHHWE C MPOIYKIHEH
CUJIMKAaTHOM MPOMBIIJIEHHOCTH, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4y Mo TeMe «BaxHeimune
HEMETAJUIBI U UX COCTUHEHUSD.

MeTaJibl B UX COCIMHEHUS

OOmiasi xapakTepuCTHKa XHMHUYECKHUX 3JEMEHTOB — METa/NIOB Ha OCHOBaHMHM HX
nosnoxenus B [lepuoanueckoil cucrteme xumuyeckux semeHToB /1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MerauMueckass CBA3b M METAJUIMYECKas KpUCTaJUIMYecKas
peméTka. OJIEKTPOXUMUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYecKue U XUMHYECKHUE
cBoiicTBa MeTaiioB. OOmue crnocoObl noixydeHus mMeTaioB. [loHATHE 0 KOPpO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIjiaBsl (CTajib, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U
WX MPUMEHEHHE B OBITY U MIPOMBIIILICHHOCTH.

[lenounble MeTaIIBL: NIOJIOkKEHUE B [leproanueckoi cucreMe XMMUYECKUX 3JIeMEeHTOB /1.
N. MengeneeBa, CTpO€HHE MX aTOMOB, HaXOXJeHUE B npupoje. Puznueckue U XUMHYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpUs U Kanus. [I[pumeHenue
LIEJIOYHBIX METAJUIOB U UX COEIUHEHUIA.

[[leroyHO3EMENBHBIE METAJIBI MAarHUM W KalbLMi: MoJiokeHue B Ilepuoamyeckoi
cucteMe xumuueckux siemeHToB JI. M. MenpaeneeBa, cTpoeHMe MX aTOMOB, HAXOXXJICHHE B
npupoje. Ousnyeckne 1 XMMUYECKUE CBOMCTBA MarHus M Kajplusd. BaxkHeilmume coequHeHus
KanpIus (OKCHJI, TUAPOKCU], coyin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMunmil: nosoxenue B Ilepuonnueckoit cucteme xumudeckux snemeHtoB /[ .
MenpeneeBa, CTpOCHHE aTOMa, HaXxOKJI€HUE B mpupoje. Pu3nueckue U XUMUYECKUE CBOMCTBA
amoMuHM. AM(OTEpHBIE CBOMCTBA OKCHJIA ¥ TUPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenne B Ilepumomunueckoid cucremMe XxuMuueckux osnemeHtoB J[. M.
MenpeneeBa, CTpO€HHE aTOMa, HaxokJeHue B npupoje. Gusnueckue U XMMHUUECKHE CBOICTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (Il) u xenmesza (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.



Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ OOpa3llaMH METaJIOB W CIJIABOB, HMX (PU3MUYECKUMH CBOMCTBaMH,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UM METAJUIOB (BO3MOXHO MCIIOJIb30BAaHME BHJIEOMATEPHUAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCH/IA KaJIbIMS U HATPHUS C BOJOH (BO3MOXKHO MCIOJIH30BAHUE
BUJIEOMATEpUAJIOB), HCCIIEJOBAaHUE CBOMCTB KECTKOW BOJIBI, IpOIlECCa TOPEHUS JKele3a B
KUCIOpo/ie  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX pEaKIMil Ha MOHBI: MarHus, Kajbl¥s, aFOMUHUA, HUHKa, xene3a (I1) u xeneza
(11, memm (1), HabmOIEHUE U OMUCAHUE MPOIIECCOB OKPAIIUBAHUS TUIAMEHH MOHAMH HATPHS,
KaJust ¥ KaJbIus (BO3MOXKHO HCIIOJIB30BaHUE BUJICOMATEPUAIIOB), HCCIEOBAHNE aM(POTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHUS U TUJIPOKCHA [IMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10
TeMe «BakHelne MeTallyIbl ¥ UX COCTUHEHUSD.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa n Marepuaibl B IOBCETHEBHOM JKM3HM ueloBeKa. be3omacHoe HCIoJIb30BaHKE
BELIECTB M XMMUYECKMX peaknuil B ObITy. I[lepBas momouls mpu XMMHUYECKHUX OXOrax u
OTpaBJICHUSIX.

XUMHYeCcKOoe 3arpsi3HEHHE OKpYyKarolle cpeabl (MpenenbHas JoMmycTUMasi KOHIEHTpalus
BelecTs, nanee — [1JIK). Ponb xuMuu B perieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHrue 00pa3loB MaTepuaioB (CTEKIO, CIJIaBbl METAJNIOB, MTOJIMMEPHBIE MaTEPHUATIBI).

Meosrcnpeomemmnwie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3E€H NPU U3YYECHUU XUMHUU B 9 KIJlacce OCYILECTBISAETCS
4yepe3 HUCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX HOHATUH, TaKk U MOHATHI,
SBJIAIOIMXCSI CACTEMHBIMHM JUISl OTACIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'O [IUKJIA.

OOmie ecTecTBEHHO-HAydHble IOHATUA: HAay4HbIM (pakT, rumoresa, 3aKoH, TeOpus,
aHauu3,  CHHTEe3,  Kilaccu(ukanusi,  MEpUOANYHOCTb,  HAOJIOAEHUE,  DKCIIEPUMEHT,
MO/IEIUPOBAHUE, U3MEPEHUE, MOJIJIb, SIBJICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTUsl, MaTepUAIIbI.

@usuka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIIBI,
pPaiMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUH 3apsf], IPOBOAHMKH, IOJIYIPOBOJHUKH,
IUAJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIEeCTBa, Ias,
pacTBOp, PpacTBOPUMOCTb, KpPUCTAJUIMYECKas peHIETKa, CIUIaBbl, (U3UYECKUE BEJIUYMHBI,
€IMHULIBI U3MEPEHU, KOCMUYECKOE IIPOCTPAHCTBO, IUIAHEThI, 3BE3/1b1, CoJIHIIE.

buosorusi: ¢otocunres, npixanue, Ouocdepa, skocucrema, MHUHEpAJIbHbIE YIOOpeHUs,
MHUKPODJIEMEHTBI, MAKPOJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpalbl, TOpPHbIE MOPOJbI, MOJIE3HbIE
HCKOIIa€MBbI€, TOILIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0JIe OOYUCHHSI XMMHUU B CIIMHCTBE YYSOHOM M BOCIIMTATEIbHOU JCATSILHOCTH B
COOTBETCTBUM C  TPAIUIMOHHBIMH  POCCHUCKUMH  COLMOKYJIbTYPHBIMH W  JIyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBWJIAMH U HOPMAaMH MOBEICHUS U
CII0COOCTBYIOT IIPOLIECCaM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATN3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIE PE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCSI
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIMN M PACIIUPEHHE OMbITA ACATSIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IECHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY H HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYCHHS] XMMHYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIaJeTh JIOCTOBEPHOU HH(OpMAIUEH O MEePeIOBbIX JOCTHKCHUSAX M OTKPBITHIX
MHUPOBOIM M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NpPEJCTABICHHUS O COLMAIBHBIX HOPMax M MPaBHIaX MEXKJIMYHOCTHBIX OTHOIICHHN B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIC3HOIA,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOH M JPYIMX BHUAAX JIEATEIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM JEATEIbHOCTH PH BHIIIOJHEHHN Y4eOHBIX, TO3HABATEIBHBIX 337134,
BBINIOJTHCHUM XUMHYECKHX OKCICPUMEHTOB, CO3JaHUHM Y4eOHBIX IPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOW y4eOHOU IesTebHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE U IOCTYIIKA CBOHMX TOBAapHIICH C IO3MLIUH HPABCTBEHHBIX U
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBUII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY IS
NOHMMAHUSI  CYIIHOCTH HAy4YHOH  KapTHHBI ~MHpa, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHS MPUPOJIbI, B3AUMOCBS3SX YEJIOBEKa C MPUPOAHOM Cpeloil, 0 posu
XUMHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHsS HAOIIOJAeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATENIBHOIA,
MH(QOPMAIIMOHHOW U YATATENbCKOH KYJIbTYpPBI, B TOM YHCJIE HABBIKOB CAMOCTOSATENLHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOI JINTEpaTypoi, NOCTYHHBIMH TEXHHYECKHMHU CpPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTBH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATEIBCKOM JEeATENFHOCTH, K OCO3HAHHOMY BHIOOpY
HaIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHE IIGHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOUICHUS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKM Ha 3JIOPOBBI 00pa3 JKW3HHU, OCO3HAHUE IIOCIEACTBHI W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS AKOTOJIS, HAPKOTHUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOICHHUS



mpaBwI 0€30MaCHOCTH MPH OOpAIEHUU C XUMHUYECKAMHU BEIIECTBAMHU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUICCKOMY MU3YUEHUIO MPOGECCHl U TPyAa pa3InIHOrO POJa, YBAXKCHHE K
TPpyly W pe3yibTaraM TPYIOBOM JESATEIHHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
MpEeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBIM BBIOOP WHAMBUIAYAIbHONW TPACKTOPUU
MPOJOJDKEHHST 00pa3oBaHMsl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmenrHoi npogecCHOHaIbHON AeATENFHOCTH U
pa3BHUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJITAITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIeco000pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 37J0pPOBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 30pPOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs TpaBUi O€30IaCHOTO MOBEJEHUS IPU paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIIHMX, YTPOXKAIOIINX 3JJ0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TOJydaeMble TPH W3YYCHUH XUMHUH, I PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXKAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIEHUS] YPOBHS SKOJIOTUYECKO I
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM U IMyTeH WX PEIICHHS
MOCPEJCTBOM METOJIOB XUMUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLIMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pe3yNbTaTOB BBIIEISAIOT 3HAUMMBbIE Uil (POPMHUpPOBaHUS
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (akT, cUcTeMa,
MPOLIECC, IKCIIEPUMEHT U JAPYroe.), KOTOPbIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUHM U3 ATHX IPEeaAMETOB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTHHE MHpa, U yHUBEpCalbHbIe y4eOHBbIC NEHCTBUS (I103HABATEIbHbIC,
KOMMYHHUKATHBHbBIC, PEryISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbHOMY ITUIAHUPOBAHUIO M OCYILECTBICHHUIO YU€OHOM J1eTEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMM:
pacKpblBaTh CMBICA XMMHUYECKHX TOHSATHH (BBLICIATH WX XapaKTEpHbIE MPHU3HAKHU,
yCTaHABIUBATh B3aMMOCBS3b C JAPYTUMH MOHATUSMU), UCIIONIb30BATh MOHATHUS AJS OOBSICHEHHS
OTIENbHBIX (DAaKTOB U SIBICHUMN, BBIOMPATh OCHOBAHUS M KpPUTEpUU s Kiaccu(UKalUu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBSI3U
MeXa1y 0OBEKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, NeyKTUBHEIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

yYMEHHE TMPHUMEHSTHh B IMpOliecce MO3HAHMs MOHATHUS (NMpeaIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOPa3oBBIBATH LIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTABICHUS — XUMUYECKHI 3HaK (CUMBOJ DJIEMEHTA),
xuMuueckas ¢opMyna W ypaBHEHHE XHMHUECKOW peakuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/la4, C Y4YETOM OTHUX MOJEIBHBIX TMPEJACTAaBICHUN BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHBIC MPU3HAKH M3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUd, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUYUHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJIb30BATh MOCTABJICHHBIE BOIMPOCHl B KAa4eCTBE WHCTPYMEHTA MO3HAHUSA, a
TaKKe B KauyeCTBE OCHOBBI i1 (OPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM MPOIIECCa, CAMOCTOSTENILHO MMPOrHO3UPOBATH €TO
pe3ynbTar, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BBIOMPATh, AHATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO PAa3IUIHBIX BUOB
1 (OpM TIpeICTABIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAS JINTepaTypa
XAMUYECKOTO COJIep)KaHWs, CIIPaBOYHBIE TMocoOus, pecypchl MHTepHeTa), KpUTHYECKH
OIICHUBATh MPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh PAa3JIMYHbIE METOJIBI M 3aIIPOCHI IPU MOUCKE B 0TOOpe HH(POPMAIINU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMBIX JUTS BRITIOJTHEHUST YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUTA, MPHOOpPETeHHE OIbITa B OONACTH WCIOJIB30BaHMS HH()OPMAIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPO aKTHUBHOTO MCIOIH30BAHUS Pa3THYHBIX
MTOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
WHGOpPMAIIMKA W WITIOCTPUPOBATH pENIaeMbIe 3a/1a4d HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE WCTOJbh30BaTh W aHAIM3WPOBATH B Ipollecce y4eOHOM M HCCIenoBaTeIbCKON
JeSITeNbHOCTH UHPOPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIHCKOTO XO35SHUCTBA U TPAaHCIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUsS 3aJaBaTh BOMPOCH (B XOJe nuajgora W (Wiu) JTUCKYCCHUU) TO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCHUTENIBHO BBIMOJIHEHUS
MIpeII0KEHHOM 3a/1a4H;

YMEHHUSI IPECTABIATh MOJyYEeHHbIE PE3YAbTaThl T0O3HABATEIBHON AESITEILHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JeJjaThb IPE3CHTAlMI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHUYECKOTO
JKCIEpPUMEHTa (J1abopaTOpPHOrO OIbITa, JA0OPATOPHON pabOThI MO MCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENbHOU U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH NpPU PELICHHH BO3HUKAIONIMX MpoOJieM Ha OCHOBe yuéTa
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMKI (0O0CyxkaeHHs, OOMEH MHEHHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJMHALIMS COBMECTHBIX JACHCTBUIA, ONpeAeTIeHNEe KPUTEPUEB 0 OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

Pery1siTuBHbIe YHHBepcaabHble y4eOHbIe JelicTBHA:

YMEHHUE CaMOCTOSTENIHO ONPEAENATh NN JeITeIbHOCTH, TUIaHUPOBAaTh, OCYILECTBIATH,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BBIOMpPATh
HauOosiee H(PQeKTuBHbIE CIMOCOOBI pelieHHs Y4yeOHbIX UM IO3HaBaTelIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh WJIM KOPPEKTHPOBATH NPEITIOKEHHBIM aJrOpUTM JeHCTBUNA Mpu
BBIMIOJIHEHUH 33JaHUN ¢ y4€TOM TMOJIydeHMsS HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLHUAX, OIICHUBATh COOTBETCTBHE MOJYUYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HCI0JIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IPEylaraéMble B YCIIOBUH 3aJJaHHA.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO O0s3aTEIBHOTO COJEp KaHus,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSAIOT: OCBOEHHBIE



oOyJaromuMHUCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOObI JEHCTBUM, crenuduyecKue st
IpeIMeTHON obnacTu «XHUMHS», BHUIBl ACATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHMS, €ro

UHTEpIIpETALNY, IPEOOPAa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX Y4EOHBIX U HOBBIX CUTYaLlUsX.
K xonmy oOyuenust B 9 kjacce mpeaMeTHbIE Pe3ylIbTaThl Ha 6a30BOM ypPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHU:

PacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IMOHSATHH: XUMHUYCCKHA DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHHOH, IIPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTH,
AIEKTPOOTPHUIIATEILHOCTD, CTEIECHh OKUCIICHHS, XUMHUYECKas pPEaKIus, XAUMUYECKas
CBsI3b, TCTUIOBOUW dPQPEKT peakuu, MOJIb, MOJISIPHBI 00BEM, PacTBOP, ICKTPOIHTEHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMAINS, PpEeaKIMu HOHHOTO OOMEHa,
KaTaJn3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTuMble W HeOoOpaTUMBbIE pPEaKINH,
OKHCITUTEIIbHO-BOCCTAHOBUTENFHBIE ~ PEAKIUH,  OKHUCIHTENb,  BOCCTAaHOBUTEIb,
OKHCIIEHHE W BOCCTAaHOBJICHHE, AJUIOTPONHs, aM()OTEpHOCTb, XUMHUYECKas CBS3b
(koBasieHTHAsi, WOHHAs, METAJUIMYECKas), KpPUCTAUIMYECKas peméTka, KOppo3us
METAJUIOB, CIUIaBBl, CKOPOCTh XHUMHYECKOW pEaKIuu, MPeaeiabHO JOIyCTUMAs
koHueHtpamus [1/IK BemecTna;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHATHH M MPUMEHSTH ITH
TTOHATHS IPU OMMCAHUY BEIIECTB U X MIPEBPAICHHIA;

WCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBIIeHUS (OpPMYJI BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENeNIATh BAJEHTHOCTh M CTENEHb OKHUCJICHHUS XHUMHYECKUX DJJIEMEHTOB B
COEIMHEHUSAX PA3IUYHOTO COCTaBa, MPHUHAISKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMmynam, BUJ XUMUYECKON CBS3U (KOBaJE€HTHAas, MOHHAS,
MeTajin4yeckasi) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsJ HMOHA MO XUMHUYECKOU
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAIIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBRA;

packpbiBath cMbica [lepuoaunueckoro 3akona [I. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro MOHUMAaHME: OMHUCHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3linyaTh IMOHATUS «rjaBHas mnonarpymmna (A-
rpynna)» u «mobounas mnoxarpynmna (b-rpymma)», Mameie ¥ OOJBIIME TIEPHOJIBI,
COOTHOCHUTh 0003HAuYEHHUS, KOTOpbIE HMEIOTCA B MEPUOAMYECKON Tabmuie, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, o0Iee YUCio 3JIEKTPOHOB U paclpeesieHue UX MO AJIEKTPOHHBIM CIIOSIM),
OOBACHATH O0OIIMEe 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COEIMHEHUH B MpeJesiax MallbIX MEePUOJ0B U TJaBHBIX MOATPYII C Y4ETOM CTPOCHHUS
WX aTOMOB;

KIIaCCU(UITMPOBATH XUMHUYECKHUE AJIEMEHThI, HEOPraHNYEeCKHUE BEIIEeCTBA, XUMUUYECKUE
peakiuu (MO0 YUCIYy W COCTaBY yYAaCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEMIOBOMY
3¢ deKTy, Mo N3MEHEHUIO CTETIeHEe OKUCICHHUSI XUMHUECKUX 2JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOMIME W CHelU(HUUECKHe XHUMHYECKHE CBOWCTBA
MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPIKIasi OMHCAHUE MPUMEPAMU MOJIEKYISIPHBIX U
WOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKITHIA;

COCTaBIISATh YPABHEHHSI AJNEKTPOJIUTUYECKON TUCCOLUAIIUN KUCIIOT, IIeIoUel U CoJeH,
MIOJIHBIE U COKPAIEHHBIC YPaBHEHUS peaklnii MIOHHOTO 0OMEHa, YpaBHEHHsI peaKini,
MOATBEPKIAIONIUX  CYIIECTBOBAHHE TEHETUYECKOW CBS3M MEXKIY BelIeCTBAaMU
Pa3IUYHBIX KIIACCOB;



pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OalaHca 3TUX PEAKIU;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTU OT HUX CTPOEHHUS, BO3MOXXHOCTU
MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUN B Pa3JIMUHBIX YCIIOBUSIX;

BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJII0 XUMUYECKOTO 3JIEMEHTa 10 (opMyJie COeTUHEHHs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOMN PEaKInu;

coOnrofaTh TMpaBWiIa IOJB30BAHUS XHMHUYECKOW TMMOCYIOW ©  J1ab0paTopHBIM
000pyIOBaHHEM, a TaKXKe MpaBWia OOpaIeHHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMHU TI0 BBITIOJTHEHHUIO JTa00PATOPHBIX XUMHUYECKUX OIBITOB 1O MOJTYYCHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MPOBOJIUTH PEAKIIUU, TIOITBEPKAAIONINE KAUeCTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CUJIMKAT-, Ccylbdar-, THAPOKCUI-UOHBI, KATHOHBl AMMOHMS W HOHBI H3YYCHHBIX
METAaJIJIOB, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;
MIPUMEHSATh OCHOBHBIC OTIEPAIIMU MBICIIUTEILHON JCATEIHPHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHE, O00OOIIEHNEe, CHUCTEeMATHU3aIlMI0, BBISIBIICHWE TMPUYNHHO-CIIECICTBEHHBIX
CBSI3€M — JUIsl WM3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIMH, €CTECTBEHHO-
HaydHbIE METOJbl TO3HAaHUS — HAOMIOJEHHWE, W3MEpPEeHHe, MOJICIUPOBaHUE,
AKCIIEPUMEHT (PeaTbHBIA W MBICTICHHBIN).



9 KJIACC

KoaugecTBo uacoB DJIeKTPOHHBbIE
Ne HauMeHoBaHHe
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpOJbH IIpakTHyeck
o0pa3oBaTe/ibHbIE
n NPOrpaMMel 0 ble padoThI ue padoThl
pecypchl
Paznes 1. BemecTBo U XuMH4yecKne peakuuu
[ToBTOpEeHue n
yriayOiieHue bubmmoreka [JOK
1.1 3HAHUN OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
pa3neoB Kypca 8 636
KJracca
O
1.2 P 4 https://m.edsoo.ru/7f41a
XAMHYECKIX
. 636
peakimit
DIIEKTPOJIUTUYECK
ast Juccolanms. bu6mmoreka [IOK
1.3 XuUMHYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakiuu B 636
pacTtBopax
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeANHEHHUS
Oo01mas
i;ia;::ffpfiﬂm bu6mmoreka [JOK
2.1 4 1 https://m.edsoo.ru/7f41a
siiemeHToB VIIA-
636
TPYIIIIbI.
T"ajmorensl
Oo6rast
i;};/[a;;:ff;;m(a bu6mmoreka [JOK
2.2 6 https://m.edsoo.ru/7f41a
siieMeHToB VIA-
636
rpynnsl. Cepa u
e€ coeIMHEeHUS
Oo6ras
ijll; a;;:sz:;nm bu6mmoreka [JOK
2.3 7 1 https://m.edsoo.ru/7f41a

sneMeHToB VA-
rpynmnsl. A3oT,

bochop u ux

636
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COCAMHCHUA

OO0mas
XapaKTEepPUCTHUKA
XUMHUYECKUX

2.4 anemeHToB IVA-

U KPEMHMU U UX
COCIMHEHUSA

rpynnsl. YTiaepoa

bubnuoreka [IOK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

25

Pa3gen 3. Meraibl 1 UX COeTUHEHU A

OOGmue cBoicTBa bubmrorexa LIOK

3.1 B 4 https://m.edsoo.ru/7f41a
METAIIIIOB

636

Baxneiimme bu6moreka [IOK

3.2 METAJIIBI U X 16 https://m.edsoo.ru/7f41a
COEIMHEHUSI 636

Hroro mo pazueny 20

Pasznen 4. Xumus v OKpy:Kamomas cpeaa

BemtectBa u bu6moreka [IOK
4.1 MaTepHaibl B 3 https://m.edsoo.ru/7f41a
’KHU3HU YeJI0BEKa 636
Hroro mo pazgeny 3
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBUIEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME
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9 KJIACC

Ne
n/ Tema ypoka Koa
I - BO
yaco
B
1 [Iepnoanueckuit 3akoH. [lepnoanueckas cuctema XMMU4ECKUX 311eMeHToB []. 1. 1
MenpeneeBa
9 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX 1
MEepPUOIOB
3 Knaccudukaiyus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB
Bubl XuMU4eCcKo# CBS3U M TUITHI KPUCTAJUTMUECKUX PEMIETOK
5 Kontponsnas pabora Nel no teme «IloBTOpeHue u yriydbieHne 3HaHUH OCHOBHBIX 1
pas3zesoB Kypca 8 kiaccay
6 Knaccudukanus XuMHYECKUX peakuii 0 pa3IudHbIM PU3HAKAM 1
7 [ToHsiTHE O CKOPOCTH XUMUYECKOU peakiuu. [lIoHsTHE 0 TOMOT€HHBIX U 1
TeTEPOTEeHHBIX PEAKIIHIX
8 [Tonsarue o XumMu4IecKkoM paBHOBeCHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh 1
XMUMHYECKOHN PEeaKIMH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS
9 OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIINH
10 Teopus snexkTpoUTUIECKON qucconranui. CUIbHBIC U C1a0bIe AIEKTPOIUTHI
11 HoHnHbIe ypaBHEHHUS peaKIuit
12 XHWMHUYECKHE CBOMCTBA KHCIIOT U OCHOBAHHUM B CBETE MPEICTABIICHU 00 1
ANIEKTPOJIUTUYECKON TUCCOLUAIIUU
13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPEJICTABICHUN 00 3JIEKTPOJIUTHYECKON 1
JMCCOLIMAIIUU
14 [TonsaTue o ruzmpoause comei
15 O00011IeHIE U CUCTEMATHU3AIIUS 3HAHUN
16 [IpakTuueckas pabora Ne 1. «Penienue skcriepuMEeHTaTbHBIX 331249
17 KonTtpomnsnas pabora No2 no teme «IeKTPOIUTHYECKAS JUCCOIHAITHS. 1
XUMUYECKUE PeaKlii B pacTBOpax»
18 OO1as XapakTepUCTUKA raJIONeHOB. XMMUYECKHE CBOWCTBA HA MPUMEPE XII0pa 1
19 XnopoBogopoa. CoJisiHast KUCIOTa, XUMHYECKHE CBOICTBA, OJIyUYEHHUE, 1
MIPUMEHEHHE
20 [IpakTuueckas padbora Ne 2 mo teme «llonmydeHre consHOM KUCTOTHI, U3y4eHUE €€ 1
CBOMCTB»
21 Brluncnenus mo ypaBHEHUSIM XMMHUYECKUX PEaKLUid, €CITU OJMH U3 PEareHToOB JaH B 1
M30bITKE
22 OOm1ast xapakTepucTuka 31eMeHToB VIA-rpymnisl 1




AmnnoTponHbie MotupuKauu cepbl. HaxoxieHue cepol U e€ cCoeTMHEeHUN B

23 npupoje. XMMUYECKHE CBOMCTBA CEPhI

24 CepoBoniopon, cTpoeHue, GU3NIeCKue 1 XUMUYECKUE CBOWCTBA

o5 Oxcunpl cepbl. CepHast KUCIIOTa, (PU3HUECKUE U XUMUYIECKUE CBOWCTBA,
[IPUMEHEHHE
XUMHUYECKUE PEAKIIIH, JICKAIINE B OCHOBE MPOMBIIUIEHHOTO CHIOCO0a IMOITyYeHHS

26 CEpHOM KUCIIOThl. XUMUYECKOE 3arpsI3HEHUE OKPYXKAIOIIEH cpeibl COSMHEHUSIMU
cepbl

27 Brrunciienne MaccoBoil A0JIM BbIXOJA IPOAYKTA PEAKIUN

28 OO01as XxapakTepucTUKa EeMEHTOB V A-TpyIiibl. A30T, paclipoCTpaHEHUE B
npupoe, (pu3nuecKrue 1 XuMU4YeCcKre CBONCTBa

29 AmMuak, ero (pu3nyecKue 1 XMuMUYeCKHe CBOWCTBA, OJYyYeHHE U TPUMEHEHNE

30 [IpakTueckas padota Ne 3 no teme «llomyueHre ammuaka, U3ydeHHe €ro CBONCTB

31 A30THAas KUCIOTa, €€ PU3HUecKre U XUMUYEeCKHe CBOMCTBA

39 Hcnons30BaHmre HUTPATOB U COJIEH aMMOHUS B KQU€CTBE MUHEPAIBHBIX YA0OpPEHUH.
XUMHYECKOE 3arpsi3HEHUE OKPYKaIOUIEH cpeibl COETUHEHUSIMU a30Ta

33 ®ochop. Oxeun dpochopa (V) u pochopnas kucinora, Gpu3nuecKue 1 XUMUIECKHE
CBOWCTBA, MOJY4ECHHUE

34 Hcnonws3oBanue ¢ocdaToB B KaueCTBE MUHEPATBHBIX yIOOpECHHH. 3arps3HEHHE
MPUPOIHOM cpenbl hochaTamu

35 VYriepon, pacnpocTpaHeHue B pUpoie, GU3HIECKUE 1 XUMHUYECKHUE CBOMCTBA

36 Oxkcuapl yriaeposa, ux pu3nyeckue U XUMUYECKUE CBOMCTBA. DKOJIOTHIECKUE
po0OJIeMBI, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 YronpHas KucioTa u e€ coiu

38 [Ipaktrueckas padota Ne 4 o teme "l[lomydenue yriekucioro rasa. KauectBennas
peakius Ha KapOoHaT-uoH"

39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepoja

40 KpemHuwuii u ero coennHeHUS

41 [IpakTuueckas pabota Ne 5. Pemienue skcriepuMeHTaIbHBIX 3a7a4 0 TeMe
«Baxxneliue HeMeTauIbl U UX COSAUHEHUS»

42 Kontponsnas padora Ne3 no teme «BaxHeilre HeMeTalIbl U X COSTUHEHUS
OO01as XxapakTepuCTUKa XUMHYECKUX IIEMEHTOB — METaJUI0B. MeTamnnueckas

43 CBSA3b M METAJUNINYECKasi KpUCTAJUIMUECKAs peléTka. Pusndeckre cBONCTBa
METAJJIOB

44 XUMHYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMHUYECKUH Psii HAPSIKEHU METAJIIOB

45 O6u1re cnocoOb! mosrydeHus: MeTauioB. CriiaBel. Berarcienus rmo ypaBHeHUAM
XMMHMUYECKUX PEAKLIUN, ECIIM OJUH U3 PEAreHTOB CONEPKUT MIPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB




a7 Ilemounbie METaIBI 1
48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus 1
49 Ilenouyno3eMeabHbBIC METAJUIbI — KaJIbIIUM U MarHHii 1
50 Baxwueiiine coeJUHECHHS KalbIIHs 1
51 O00011IeHNEe B CHCTEMAaTH3aIUs 3HAHU I 1
52 XKécTkoCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUS 1
53 [Ipaktuyeckas padora Ne 6 mo teme "XKECTKOCTH BOABI M METOABI €€ yCTpaHeHHS" 1
54 AnroMuHuR 1
55 AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHIA 1
56 Keneso 1
S7 Oxcupl, ruapokcuanbl u comu xenesa (1) u sxenesa (1) 1
58 O00011IeHrEe U CHCTEMATH3AIIUs 3HAHUI 1
59 [Tpaktuueckas padota Ne 7. Perenue sKcriepuMeHTaIBHBIX 33/1a4 110 TEME 1

«Baxnennne MeTalIbl M UX COCTUHCHHS

Brrarcienus o ypaBHEHUSAM XUMHUYECKUX PEAKITUi, €CITH OJTUH M3 PEarcHTOB JaH B
60 M30BITKE VI COJICPIKUT MPUMECH. BhIUMCIICHHSI MACCOBOM JIOJTU BBIXOJIA TIPOTYKTA 1

peaxiu
61 O0001IeHNEe U cCUCTEMATU3ALINS 3HAHUN 1
62 KonTtponbHas padota Ne4 o teme «BakHelIne MeTauIbl U UX COCTUHEHUSDY 1
63 BemectBa 1 MmaTepuaibl B TOBCEAHEBHOM KM3HU YE€JIOBEKA 1
64 XHUMHYECKOE 3arpsi3HEHNE OKPYXKAIOMIEH Cpepl 1
65 Pone xumuu B pemieHnn SKOJOTHYECKUX TPOOIeM 1
66 PeszepBHbIit ypok. O600IIEHNE ¥ CUCTEeMaTU3aIKs 3HAHUN 1
67 PesepBHbIit ypok. O600IIEHNE U CCTEeMaTU3aIKs 3HAHUH 1
68 PeszepBHbIit ypok. O600IIEHNE ¥ CUCTEeMaTU3aIKs 3HAHUN 1

OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 9 xmacce/ I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A., AKIHOHEPHOE 00IIECTBO
«M3parenscTBO «IIpocBemenne»
METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
1.T'abpuensn O. C. Xumus. [Ipumepnsie padoune nporpammsl. [IpeamerHas auHUS yueOHUKOB
O. C. T'abpuensina, U. T'. Octpoymona, C. A. CnankoBa. 8—9 kiaccel : y4eb. mocobue amus

obmeoo6pazoat. opranuzaiuii / O. C. 'abpuensn, C. A. CnankoB — M. : [Ipocsemenue, 2019.

2. T'aopuensgu O., JIsicoBa I'. "Xumus. 9

kiacc. [IpoBepoYHbIe U KOHTPOJIBHBIC PaboThl"u3MaTenscTBO: [Ipocsemenue ISBN: 978-5-09-
076655-5 rox nzmanus: 2020

HNHuTepHer - pecypcbl

= ["azera «XuMus» U CAUT VI yuuTe s «5 uay Ha ypOK XUMH I

= http://him.1september.ru

= ChemNet: nopraJj pyHIaMeHTAJIbHOT0 XUMHYECKOT0 00pa30BaHUs

= http://www.chemnet.ru

= AIXUMMUK: caiit JL.LIO. AiukoepoBoi

= http://www.alhimik.ru

= OCHOBBI XMMHUH: 00Pa30BaTeJIbHbII CAWT ISl IKOJbHUKOB U CTYIEHTOB

= http://www.hemi.nsu.ru

= Xumusi B OTKPBITOM KOJLJIEIKe

= http://www.chemistry.ru

= WebElements: oHJIaiiH-CIIPABOYHUK XMMHUYECKHUX IJIEMEHTOB

= http://webelements.narod.ru

=" beJlIoK ¥ Bce 0 HEM B OMOJIOTHH ¥ XUMHH

= http://belok-s.narod.ru

=" BupryajibHas XuMHYeCKasi HIKOJIA

= http://maratakm.narod.ru

= 3JaHMMAaTeJdbHAasl XHMHUSA: BCe 0 MeTajljIax

= http://all-met.narod.ru

= Mup xumuu

= http://chem.km.ru

= Kaouner xumumn: cair JI.B. PaxmanoBoii

= http://www.104.webstolica.ru

= Kosuteknust «kEcTecTBeHHOHAYYHBbIE IKCIIEPUMEHTBI»: XUMMS

= http://experiment.edu.ru

= OpraHn4eckasi XMMHs: 3JIeKTPOHHbIH Y4eOHUK /151 CPeIHel MIKOJIbI

= http://www.chemistry.ssu.samara.ru

= XuMus VIS BCeX: WIIIOCTPHPOBAHHbIE MaTepHAJbl MO 00IIel, OPraHMYecKo W
HEOPraHU4ecKoi XUMHHU

= http://school-sector.relarn.ru/nsm/

= X¥MHUs 111 LIKOJBHUKOB: caiiT JImurpus bosioroBa



https://market.yandex.ru/product--gabrielian-o-lysova-g-khimiia-9-klass-proverochnye-i-kontrolnye-raboty/850057040?nid=20598930&show-uid=16278925912453046296116005&context=search&text=%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%BE%20%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%20%D0%B3%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD%20%D0%BF%D1%80%D0%BE%D1%81%D0%B2%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D0%B5%202020&sku=850057040&cpc=oTAzgknaHygTg8b3gpuDDcrBPJFJN5BY-HLULgmzsGliHw45_zz_AJJqGxn4DOj5Blgb3zsQERH4_Sb-iwAGpkfqSwrERMtZlpu1m6IChze2Z29oiWgsIEdJYZKYB_wzdxPrIUJvXZtovFzittn_47akPjZYRaXjItQR07LmEXnyfvBQf9rrZw%2C%2C&do-waremd5=nff5ayfIT05ERpo2KJJSHQ
https://market.yandex.ru/product--gabrielian-o-lysova-g-khimiia-9-klass-proverochnye-i-kontrolnye-raboty/850057040?nid=20598930&show-uid=16278925912453046296116005&context=search&text=%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%BE%20%D0%B8%D0%B7%D0%BC%D0%B5%D1%80%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8B%20%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%20%D0%B3%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD%20%D0%BF%D1%80%D0%BE%D1%81%D0%B2%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D0%B5%202020&sku=850057040&cpc=oTAzgknaHygTg8b3gpuDDcrBPJFJN5BY-HLULgmzsGliHw45_zz_AJJqGxn4DOj5Blgb3zsQERH4_Sb-iwAGpkfqSwrERMtZlpu1m6IChze2Z29oiWgsIEdJYZKYB_wzdxPrIUJvXZtovFzittn_47akPjZYRaXjItQR07LmEXnyfvBQf9rrZw%2C%2C&do-waremd5=nff5ayfIT05ERpo2KJJSHQ
http://him.1september.ru/
http://www.chemnet.ru/
http://www.alhimik.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://webelements.narod.ru/
http://belok-s.narod.ru/
http://maratakm.narod.ru/
http://all-met.narod.ru/
http://chem.km.ru/
http://www.104.webstolica.ru/
http://experiment.edu.ru/
http://www.chemistry.ssu.samara.ru/
http://school-sector.relarn.ru/nsm/

= http://chemistry.r2.ru
= [l koabLHAA XUMUS
= http://schoolchemistry.by.ru



http://chemistry.r2.ru/
http://schoolchemistry.by.ru/




