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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamMmMa o XuMuu Juist 00y4aroImuxcst 8 KJ1acCoB COCTaBlIeHa Ha OcHOBe TpeboBaHuil k
pe3ysbTaTaM OCBOSHHSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMUs,
npencrapieHHbIX B DenepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
00pa3oBaHusl, C yUETOM paclpeAerIEHHBIX M0 KIaccaM IPOBEPIEMbIX TpeOOBaHUIl K pe3ysIbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTeIbHOI POrpaMMbl OCHOBHOT'O 00IIEr0 00pa30BaHUs U 3JIEMEHTOB COJAEPKAHUS,
MPEJICTABICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMHUH, a TaKkKe Ha ocHOBe [IprMepHOil mporpaMmbl
BOCIUTaHMsI 00yUaroIMXCsl IPH MOJy4EHUH OCHOBHOT'O 00111ero oopa3zoBanus u ¢ yuérom Konuenuuu
IpernoiaBaHus yueOHOTo npenamMeTa « XuMus» B 00pa3oBaTelbHbIX opranu3anusix Poccuiickoi
®enepanyy, peanu3yoUMX OCHOBHbIE 0011e00pa3oBarenbHble Iporpammsl (yTB. Pemennem Komnerun
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmera « XMMHUS» B JOCTHXKEHUE LieIed OCHOBHOI'O 0011ero oopa3zoBaHus 00yCI0BICH
BO MHOTOM 3HAa4Y€HHUEM XHMHUYECKOM HAaYKHM B IO3HAHUHW 3aKOHOB MPUPO/JIbI, B PA3BUTHUH IMTPOU3BOJAUTCIIbBHBIX
cuJ1 00LIEeCTBa U CO3JJaHUH HOBOI 0a3bl MaTepuaIbHON KYJIbTYpPHI.

XUMHUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK paclpoCTpaHMiIa CBOE BIMSIHUE HA BCE 00J1IacTU
YEJI0BEUECKOr0 CYLIECTBOBAHMUS, 3a/1aJ1a HOBOE BUICHUE MUPa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOW KYJIbTYpHl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUU CIIY)KUT OCHOBOM JIJIst
(dbopMUpOBaHUS] MUPOBO33PEHUS YEIIOBEKA, €r0 MPECTABICHUN O MaTEPUATLHOM €IUHCTBE MHUPA; BAXKHYIO
poJib UrparoT GopMUpyEMbIE XUMHUEHN MPEACTABIECHUS O B3aUMOIIPEBPALLIEHUSIX SHEPTUU U 00 SBOJIIOLIUU
BEIIIECTB B MPUPO/IE; COBPEMEHHAsi XMMHUsI HAallpaBJIeHa Ha peleHre IMo0aIbHBIX MPo0JIeM YCTOHYMBOTO
pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOI, SHEPreTUUECKOM, MUILEBOM U 3KOJIOIHYEcKO 0€301acHOCTH, IpobdiieM
31paBOOXPAHEHUS.

B ycrnoBusix Bo3pacraroniero 3Ha4eHus XUMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOTO 00pa3oBaHus. B miaHe conuanu3aiiy OHO SIBISETCS OJHUM U3 YCIOBUM (POPMHUPOBAHUS
WHTEJUICKTA JJMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMeHHOMY YeJIOBEKY XUMUUECKUE 3HAaHUS HEOOXOAUMBI JJ1s1 IPUOOPETEHHsI OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYIAUTHCS B COLMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOpa3HOU
KHM3HHU OOIIEeCTBA, ISl OCO3HAHMS BaXKHOCTH Pa3yMHOT'0 OTHOILEHUS K CBOEMY 370POBBIO U 3710POBbIO
IPYTHX, K OKpY’Karollel IPUPOTHON cpenie, Al TPaMOTHOTO TIOBEIEHUS IIPU UCIIOJIB30BAHUU PA3INYHbIX
MaTepUajIoB U XMMHYECKUX BEIIECTB B TOBCEIHEBHOM KU3HH.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBJIsieTCS] 0a30BBIM 110 OTHOIICHUIO K CHCTEME OOIIEero
XUMHUYEcKoro oopasoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUCYIIHE 001emMy
XUMHUYECKOMY 00Pa30BaHUIO KITIOUEBbIE IIEHHOCTH, KOTOPBIE OTPaXKAOT roCy1apCTBEHHbBIE, OOIIECTBEHHBIE U
MHIUBUAYaAJIbHbBIE TOTPEOHOCTH. DTUM ONpEeNsIeTcsl CyIHOCTh 001Iel cTpaTeruu o0y4eHus, BOCIUTAHUS 1
pa3BUTHS 00y4JaIOIIUXCS CPEACTBAMU yU€OHOTO MpeaAMEeTa «XUMHUS.

N3yuenune nmpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH 711 caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel U PYyHKIIMOHATBLHONW TPaMOTHOCTH; 2) BHOCUT BKJIad B pOpMHUpOBaHUE
MBIIIJICHHUS] U TBOPUYECKUX CIIOCOOHOCTEN TOIPOCTKOB, HABBIKOB UX CAMOCTOATEIHHON yueOHOH
NeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HHU, TaK U B IPOPECCUOHAITBHOM IEATEIbHOCTH; 3) 3HAKOMUT CO CHEIU(PUKON HAYIHOTO MBIITUICHUS,
3aKJIaJIbIBACT OCHOBBI LCJIOCTHOI'O B3TJIdAa Ha CAMHCTBO NPUPOJALI U YCIIOBCKA, ABJIACTCSA OTBCTCTBCHHBIM



3TarnoM B (GOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIOcOOCTBYET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

Haspannple HampaBiIeHUs B 00y4SHUN XUMUU 00ECIICUNBAIOTCS CIIEITUGPUKON COJepKAHUS TIPEIMETa,
KOTOPBIH SBIISAETCS NIEAArOTHYECKH aJalTUPOBAHHBIM OTPaKeHHEM 0a30BOI HAYKH XMMHHU Ha ONpeleIEHHOM
Jrare €€ pa3BUTHS.

Kypc x¥uMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIMMICS OCHOB HEOPTaHUYECKOM
XMMHUU 1 HEKOTOPBIX MOHATHH U CBEJIEHUH 00 OTIEIbHBIX 00BEKTaX OPraHMYECKON XUMHUMU.

CtpykTtypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €r0 U3yUYEeHHIO.
ConeprxkaHue CKJIaIbIBAETCS U3 CUCTEMBI MMOHATUN O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMbI TOHITHI
0 XUMH4YecKoH peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIUITY TOCIIEI0BATEIBHOIO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YyUeHHs KaK OCHOBBI BCEro ecTecTBO3HaHusl, ypoBHs [lepuoanueckoro 3akona J{. 1. MeneneeBa kak
OCHOBHOT'0 3aKOHA XMMUH, YYEHHUSI O CTPOCHUHU aTOMa M XUMHUYECKOU CBSI3H, MPEACTaBICHUN 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE SMITMPUYECKH MOJTYUYEHHBIX U OCMBICIICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEA0BATEIHLHO OT OHOTO
YPOBHS K APYTrOMY, BBIMOIHSS GYHKIIMH OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranu3anus cofepKaHus Kypca cnocoOCTBYeT MpeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEiH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHO npuposl. Tem caMbIM oOecrieunBaeTcsi BO3MOKHOCTD
¢dbopmHpoBaHus y 00y4arOMIKUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM IO3HaHUS B
Hayke. Ba)kHO Take 3aMETUTh, YTO OCBOCHHUE CO/IEPIKAaHUS Kypca IPOMCXOIUT € IPUBJICUCHUEM 3HAaHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «bruonorus. 5—7 knaccel» 1 «Du3uka. 7 Kjacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nHampaBieHnio nepBocTeneHHON 3HAUMMOCTH MIPH peain3aliy 00pa3oBaTeIbHbIX QYHKINN
npeaMeTa«XuMHus» TPAIUIIMOHHO OTHOCAT (hOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyIbTYpHhI. 3a/1aya MpeAMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUNA —
BOKHEUIINX (PAaKTOB, MOHSATUMN, 3aKOHOB U TEOPETHUUECKHUX MOJIOKEHUM, JOCTYITHBIX 0000IICHU
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUN O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMHUYECKUX PEAKIUi, a Takke B GOPMUPOBAHUH U PA3BUTHU YMEHHM U CIIOCOOOB JIEATETLHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHHUEM, HAOIIOIEHUEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOIIOIEHUEM
npaBujI 6€30MacHOT0 OOpAIeHHsI C BEIIECTBAMH B TTOBCEHEBHOMN KU3HU.

Hapsny ¢ atuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYEHHsI HAa Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (OPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUUThCS U MPOJ0IDKATh CBOE 0Opa3zoBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

B cBsi3u ¢ 3TUM IpU M3YYEeHHUH MTpeIMETa B OCHOBHOM LIKOJIE JOMUHUPYIOLIEe 3HaUeHEe IPUOOpeIH Takue
LEJH, KaK:

(opMHpOBaHNE UHTEIJIEKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY IIPUHATHIO PEIICHUHN, ClIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSIM
KHU3HH;

HaIlpaBJIEHHOCTh O0YUYEHHUS Ha CUCTEMAaTHUECKOE MPUOOIICHNE YHATUXCS K CAMOCTOSITETIbHON



MO3HABATEIBHON JIEATEILHOCTH, HAYYHBIM METOAAaM IMO3HaHUs, (POPMHUPYIOIIUM MOTHUBAILIUIO U PAa3BUTHUE
CIIOCOOHOCTEH K XMMHUU;

obecrnieueHne yCcIoBUi, CIIOCOOCTBYIOIINUX MPUOOPETCHUIO O0YJAIOIIMMHICS OIbITa Pa3HOOOpa3HOM
NEeSTeIbHOCTH, TTO3HAHUS M CAMOTIO3HAHHUSI, KITFOUEBBIX HABBIKOB (KITFOYEBBIX KOMIICTCHIIUN ), HMEIOIIINX
YHUBEPCATHHOE 3HAUCHUE JIJIS PA3IUIHBIX BHJIOB JICATEIHLHOCTH;

dbopMupoBaHUE yMEHUN OOBSICHSATEH M OIEHUBATH SBJICHHS OKPYXKAIOIIETO MUPa HAa OCHOBAHHUH 3HAHHUH U
OTIBITA, TTOJIYYCHHBIX IPHU U3YICHUU XVMHH;

dbopMupoBaHUE y 00YJIAFOIIUXCS TYMAHUCTUYECKUX OTHOIICHUH, TOHUMAHWUS [ICHHOCTH XUMHYECKHIX
3HaHUH I BEIPAOOTKH SKOJIOTUYECKH 1€JIeCO00pa3HOro MOBEJACHUS B OBITY U TPYIOBOU JAEATEIHHOCTH B
LEJIAX COXPAHEHUS CBOETO 310POBBS 1 OKPY’KAIOLIeH MPUPOTHON CPE/IbI;

pa3BUTHE MOTHUBAILIMH K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOGHHSI 00IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIs U HAPABIEHHOCTH
JanbHerIero ooy4eHus.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

IlepBoHaya/IbHBIE XMMUYECKUE TOHATHUS

[Ipenmer xumuun. Ponp xuMuu B KU3HU YesioBeKka. Tena u BemecTBa. OU3nyecKue CBOMCTBA BEIIECTB.
AFpGI‘aTHOG COCTOAHHEC BCIHICCTB. HOHSITI/IG 0 MCTOoAaX IMO3HAHUS B XUMHUMH. XuUMH4 B CUCTEMC HayK. qI/ICTbIe
BemiecTBa u cMecu. CriocoObl pa3IeNieHus] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThl. CHMBOJIBI XMMUYECKUX 31€MEHTOB. [IpocThie U croKHbIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JI€MEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BemlecTB. OTHOCHTENIbHAS aTOMHasl Macca. OTHOCHUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBast 10715
XMUMUYECKOI'0 3JIEMEHTA B COEIMHEHUH.

DusnyecKkue 1 XUMUYECKHE ABJICHUA. XMMUUYECKas peakus U €€ MPU3HAKUA. 3aKOH COXPAHEHHsI MacChl
BellecTB. XUMUYecKue ypaBHeHus. Kiiaccuukanys XuMUYeCKUX peakuii (CoeAnHEHMs, Pa3JIOKEHHs,
3aMelIeHus, OOMeHa).

XVUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY 1011, ¢ mpaBujiaMu pabOoThI B JIAOOpaTOPUU U
npuémamu oOpaleHus ¢ JJabopaTopHbIM 000PYAOBaHUEM; U3YUEHUE U ONMCAaHUE (PU3UUYECKUX CBOUCTB
00pa31oB HEOPraHWMYECKHUX BEIIECTB; Ha0M0eHNEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TAsTHUE JIbA, PACTHPAHHE
caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCALlUs BOJIbl) U XMMUYECKHUX (FOPEHHE CBEUYH, IPOKATMBAHNE METHON
IIPOBOJIOKH, B3aUMOJIEMCTBHE MeJIa C KUCIOTOMN) SIBJIEHUI, HAOII0JEHHE U ONMCAHNE IPU3HAKOB MPOTEKAHUS
XMMHUYECKHUX peakuil (pa3ioxeHue caxapa, B3auMOCHCTBUE CEPHOI KMCIOTHI € XJI0pHUI0M Oapus,
pasnoxkenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoieicTBHE kese3a ¢ pactBopoM coiu meau(1l));
U3yueHHue crocoO0B pa3zieseHus cMecei (C MOMOIIbI0 MarHuTa, (GuiIbTpoBaHUE, BbINIAPUBAHUE,
JUCTUILUIALMS, XpoMaTorpadusi), IpoBEIeHUE OUUCTKU IIOBAPEHHON COJIM; HAOII0ACHNE U ONIUCAHKE
PE3yJIbTaTOB NMPOBEACHUS ONbITA, WIUTFOCTPUPYIOLIET0 3aKOH COXPAHEHUS MAcChl; CO3JaHue MOIeTei
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKHUX BelIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopoa — aneMeHT u mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B IpHUpoie, GPU3NYECKUE U XUMUYECKHe CBOICTBa (peakiuu ropenus). Oxcuabl. [Ipumenenue
kucnopona. CriocoOsl osTyuyeHus: KUCI0po/ia B J1abopaTOPUU U MPOMBIIIIIEHHOCTU. KpyroBopoT Kucinopoaa B
npupojie. O30H — ayuIOTPOITHAsE MO (DUKAIINS KHCIOPO/Ia.

TennoBoil 3¢ (hekT XUMUUECKOH peakuu, TEePMOXUMUYECKHE YPaBHEHHUS, 3K30- U SHIOTEPMUYECKHE
peaknuu. TommBo: yroib 1 MeTaH. 3arpsa3HeHUE BO3/lyXa, YCUICHHE TApHUKOBOro 3(dekTa, pazpylieHne
030HOBOT'O CIIOA.

BOI[OpO,Z[ — DJICMCHT U MMPOCTOC BCIICCTBO. HaxoxnaeHnue BOAOpOJa B IIpUpoae, (I)I/I3I/IquKI/IC 1 XUMHWYCCKHE
CBOﬁCTBa, IMPUMCHCHUC, CITIOCOOBI MOJIYYCHUA. Kucnors! u conn.

KomuuectBo Beniectsa. Mosnb. MosnsipHast Macca. 3akoH ABoraapo. MosspHblif 00bEM ra3os. Pacuérsl mo
XUMUYECKUM YPABHEHHUSM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputesnb. PacTBopsl. HackllieHHBIE M HEHACHIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BEWIECTB B BoJie.MaccoBast 10715 BEMIECTBA B paCTBOPE. XUMHUYECKHE CBOMCTBA
BOJbl. OcHOBaHUs. Posib pacTBOPOB B MPUPO/IE U B *KU3HU YenoBeKa. KpyroBopoT BojbI B IPUPO/IE.
3arpsi3HeHuE IPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neoprannueckux coeauaennii. Oxcuasl. Knaccudukaims okcuioB: coaeodpasyromme

(ocHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HoMeHkmarypa okCuaoB (MeXIyHapOHAs U
TpuBHaNIbHAS ). PU3HUECKUE U XUMUUECKHE CBOMCTBA OKCUAOB. [lonyueHne okcuioB.

OcHoBanus. Knaccudukanus OCHOBaHHI: METOYN U HEPACTBOPUMBIC OCHOBaHUsI. HomeHkmaTypa
OCHOBaHMH (MEXIyHapOIHAS U TpUBUAIbHAs). DU3nyecKkue U XMMUIECKHUE CBONCTBAa OCHOBAHUH.



[Tonydyenue ocHOBaHMIA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaot (MeXIyHapoJHasi U TpUBUAIbHAS).
du3nYeCKre U XMMUYECKUEe CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTaiioB H. H. bekerosa. [Tonyuenne
KHCJIOT.

Conu. Homenknarypa cosneit (MexayHapoHas ¥ TpuBuaibHas). Ousnueckre U XUMHUYECKHUE CBOMCTBA
cousiel. [lonmyuenue comnen.

I'eneTnueckas CBA3b MKy KIIAaCCAMH HEOPTaHUYECKUX COCTUHEHUI.

XVUMUYECKUH IKCTIEPUMEHT: Ka4eCTBCHHOE OINPEICTICHUE COACPKAHMSI KUCIIOPOAa B BO3IyXe; TOJTyUeHHE,
coOupaHue, pacrio3HaBaHue U U3y4yeHHe CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aUMO/ICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBHUSI BOBHUKHOBEHUS U MpEKpallleHus ropeHus (1oxapa); 03HaKOMJIEHHE ¢ o0pa3namMu
OKCHJIOB U OIKMCaHUE UX CBOMCTB; MOIy4YeHHE, COOMpaHKe, PacliO3HaBaHUE U U3yYeHHE CBOMCTB BOIOPOIa
(ropenue); Bzaumoiericteue Bojgopozaa ¢ okcuaoM Meau(ll) (Bo3aMokKHO HCTIONIb30BaHUE BUCOMATEPUATIOB);
HabIoIeHne 00pa3IoB BEIIECTB KOJIMYECTBOM | MOJIb; Hccie10BaHUE OCOOCHHOCTEH PacCTBOPEHUS BEILIECTB
C pa3NUYHON PaCTBOPUMOCTHIO; TPUTOTOBJIICHHE PACTBOPOB C OMpPEAeIEHHON MacCcOBOM Jomeit
pacTBOPEHHOTO BELIECTBA; B3aUMO/ICHCTBHE BOJIBI C METAJNIaMU (HaTpHEM U KalbliueM) (BO3MOXKHO
UCIOJIb30BaHUE BUICOMATEPUATIOB); OTPE/IEIEHHE PACTBOPOB KUCIIOT U IIEJI0YeH C MOMOIIBIO HHIUKATOPOB;
UCCIIeIOBaHNe 00pa3lloB HEOPTaHUYECKUX BEILECTB PA3IMYHBIX KIACCOB; HAOIIOIEHUE NU3MEHEHHS OKPACKU
MHMKATOPOB B pACTBOpAX KHUCIIOT U IIeNoueii; uzyuenue Bzaumoaeiicteus okcuaa meau(ll) ¢ pactsopom
CEpHOI KUCIIOTHI, KUCJIOT C METalNIaMH, peaklnii HeHTpalu3aluuy; NoJy4eHUE HEPACTBOPUMBIX OCHOBAHUIA,
BBITECHEHHE OJIHOTO MeTaJula APYTUM U3 PacTBOpa COJIM; PEIICHHE IKCIIEPUMEHTAIbHBIX 33/1a4 110
TeMe«BaxkHeiiue Ki1acchl HEOPraHUYeCKUX COeIMHEHUI.

Iepunoauyeckuii 3akon u [lepuoanyeckasi cucreMa xumMudeckux jiemenToB . U. MengeseeBa.
CtpoeHue aToMoB. XUMU4YecKas CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEaKINU

HepBBIG IIOIIBITKHN KJ'IaCCI/I(l)I/IKaIII/II/I XUMHWYCCKHUX 3JICMCHTOB. HOHSITI/IG (0] rpynnax CXOIOHBIX 3JICMCHTOB
(1IeoYHbIe U MIETOYHO3EMENbHBIE METAIIbI, TAIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yioT
am¢oTepHbIe OKCUIBI U TUAPOKCHUIBL.

[Tepnoanueckuit 3akoH. [lepuonnueckas cuctema XuMu4eckux 3yeMeHToB J1. 1. Menneneesa.
Koportkonepuoanast u juimHHonepuoaHas ¢opMsl [lepuonnyeckoil cucTeMbl XMMHUECKUX 3J1EMEHTOB /1.
N. Menneneesa. [lepuoasr u rpymnmsl. @U3AYECKH CMBICIT IOPAIKOBOIO HOMEpa, HOMEPOB IIEpHOIa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sJiep. M3oTomnbl. DnekTpoHbl. CTpoeHHe IEKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumuueckux 3eMeHToB [lepuonnyeckoii cucremsl 1. . MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxxeHuro B [lepuoanueckoii cucreme . 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJINyca aTOMOB XUMHUYECKHX dJIEMEHTOB, METAUTHYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO rpyInaM u nepuoaam. 3Hauenue llepuoguyeckoro 3akona u Ilepuoguyeckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB JJIs pa3BUTHUS Hayku U npakTuku. [. 1. MenneneeB — y4€nslii u
IpaKJaHUH.

Xumudeckas cBsizb. KoBajeHTHas (MONSpHAs U HEMOJISIPHAs) CBSI3b. DNEKTPOOTPHUIIATETLHOCTD
XUMHUYECKUX AJIeMEHTOB. IOHHas CBS3b.

Crenens okucinerus. OKUCIUTENHPHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporiecchl OKUCICHHS 1
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH IKCTIEPUMEHT: U3yueHUe 00pa3IoB BEIIECTB METAJUIOB U HEMETAIIOB; B3aNMOICHCTBHE
THAPOKCH/IA IMHKA C PACTBOPAMU KHUCIIOT | IIEJI0Uei; TPOBEACHHUE OIBITOB, HILTIOCTPUPYIOIINX
MPUMEPBI OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX peakluii (TOpeHne, peakliuy pa3iokKeHHsl, COeTUHEHUS).

MexnpeaMeTHbIe CBSI3H
Peanuzanus MeXIpeIMETHBIX CBSA3EH MPHU U3yYEHUH XUMHUH B 8 KJlacce OCYIIECTBIIAETCS Yepes



HUCIIOJB30BaHUC KaK 06H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOH)ITI/Iﬁ, ABJIAOINUXCA CUCTCEMHBIMU JJIs1
OTACI/IbHBIX NPCAMCETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPHS, 3aKOH, aHaJINu3, CHHTE3,

KJIacCU(UKALUS, IEPUOAUIHOCTD, HAOIOICHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb,
SIBJICHHE.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAMOAKTUBHOCTb,
MOJICKYJIa, MJICKTPUYECCKUI 3apsl, BEIIECTBO, TEJIO, 00hEM, arperaTHOe COCTOSIHUE BEIIECTBA, Ia3,
(bU3UYEeCKre BeTUYMHBI, EAMHUIIBI H3MEPEHUSI, KOCMOC, IUIaHEThI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHBIE TOPOIbL, IOJIE3HBIE HCKOIIAEMbIE, TOILJIMBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenne xumMuu B 8 Ki1acce HaIIPaBJIEHO Ha JOCTHXKEHUE 00Yy4aIOUIMMHUCS JINYHOCTHBIX, METAIIPEAMETHBIX
U TIPEIMETHBIX PE3Yy/IbTaTOB OCBOCHHS YU€OHOTO IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTHUTAIOTCS B XO/I€
00y4eHHs XMMUU B €IUHCTBE y4eOHOW U BOCIUTATENbHOM AesTeabHOCTH Opraiu3aluy B COOTBETCTBUHM €
TpaJULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE NMPaBHJIAMH U HOPMaMHU TIOBEJICHUS U CITIOCOOCTBYIOT MPOIleccaM CaMOTIO3HAHMUSI, CAMOPA3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIEIUIO,
MMOHUMAaHUS 3HAUCHUSI XUMUYECKON HayKH B )KM3HU COBPEMEHHOT0 00IIECTBA, CIIOCOOHOCTH BIA/IETh
JIOCTOBEPHOH MH(OPMAITHEH O TIEPEIOBBIX TOCTHKECHUSIX U OTKPBITHIX MUPOBOH M OTCUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIECTBa;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMAax U NpaBujiax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIE0BATENbCKOM, TBOPUECKOH U
APYTUX BUAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM J1€SATEIbHOCTH MPH BBIIIOJIHEHUU
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIMOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB, CO3JaHUHN y‘-Ie6HBIX ITIPOCKTOB,
CTpeMJIEHHs K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIM B Tpoliecce 3TON y4eOHOH AesaTenbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IHIeﬁ C MMO3UIMN HPAaBCTBCHHBIX U MIPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI OCJIEACTBUI MOCTYIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNUN O BEIIECTBE U XMMUYECKOH PEaKINH, COOTBETCTBYOIIIX
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH W COCTABIISIONINX OCHOBY JIJIsi TOHUMAHHS CYITHOCTH HAYYHOH
KapTHHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IIPUPOIBI, B3AaHMOCBSI35X
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIIPABJICHHBIX HA ITOJIyY€HHE HOBBIX 3HAHUHN 110 XUMHUH, HEOOXOIUMBIX IS
00BsICHEHUS HAOIIOAaEMBbIX MTPOLIECCOB U SBJICHUI;

5) mo3HaBaTeNnbHON, HH)OPMAITMOHHON M YUTATEILCKON KYJIBTYpBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTHOU Pa0OTHI C Y4€OHBIMHU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMA TEXHUISCKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YYEHUIO U MTO3HAHUIO, JIIOO03HATEIIBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

DopMHPOBAHHSA KYJIbTYPBI 310POBbs

7) 0oco3HaHUs IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3JI0pOBBI 00pa3 *KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHHS
aJIKOT0JIs, HAPKOTUKOB, KYpEeHHUs1), HEOOXOAMMOCTH COOJIIOICHHS TPaBUi 0€30MaCHOCTH MPH OOpaIleHUH ¢
XUMHAYECKHMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

TpyaoBoro BocnuTaHus
8) nHTEepeca K MPaKTHYECKOMY U3YUEHHUIO poQeccuil U Tpyna pa3IudHOro pojaa, yBaXEeHUE K TPy U



pe3ylbTaTaM TPYIOBOU IEATEIHHOCTH, B TOM YKCJIEC Ha OCHOBE MPUMEHEHUS IPESIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEIH; YCIIEITHOM
npodecCHOHATLHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJJaITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) 9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K IPUPOJIE KaK HICTOYHUKY KM3HU Ha 3eMiie, OCHOBE &
CYIIECTBOBAHWSI, MOHUMAHWMSI [ICHHOCTH 3I0POBOTO M 0€301acHOro 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS IPU PabOTe ¢ BEIICCTBAMH, a TAK)KE B CUTYAIIHSIX, YTPOKAIOIINUX 30POBBIO
W SKU3HH JIIOJICH;

10) criocoOHOCTH TPUMEHSTH 3HAHUS, TIOJTy4aeMbIe TIPH U3YYCHUH XUMUH, JUIsl PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXKaloIen MPUPOTHOMN CPeIoi, MOBBIIIEHUS YPOBHS SKOJOTUYECKON KYJIbTYphI, OCOZHAHMS
r7100aJIbHOTO XapakTepa 3KOJOTMYSCKUX MPOOJIeM U IMyTel UX PEIICHHsI TOCPESICTBOM METOI0B XuMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCSA UM B IIO3HABATENIbHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeranpeIMeTHBIX PEe3yIbTaTOB BBICISIOT 3HAYUMBIC JTs1 (DOPMHUPOBAHHSI MEPOBO33PEHUS
OOIICHAYYHBIE TIOHATHUS (3aKOH, TCOPHUS, TPUHIIUII, TUTIOTE3a, (PAKT, CHCTEMa, ITPOIIECC, SKCTICPUMEHT H JIp. ),
KOTOPBIC UCIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUCOHBIX MTPEeIMETaX U MO3BOJISIOT HA OCHOBE 3HAHUH W3
3TUX MPeIMETOB POPMHUPOBATH MPECTABICHUE O [IETOCTHOW HAYYHOU KapTUHE MUPA, U YHUBEPCATIbHBIC
yueOHbIe AelicTBUA (T03HABATENIbHBIE, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIIEUNBAIOT
(hopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEILHOMY TJIAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM
JIeSITEILHOCTH.

MeTaHpCHMeTHHe pPE3yIbTaTbl OCBOCHUA 06paSOBaTCHLHOﬁ MMporpaMmsaI 110 XUMHUH OTPAXKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBbIME JIOTHYEeCKHMH JeHCTBUAMU

1) YMCHHUEM HUCIIOJIB30BATh HpI/IéMH JIOTUYCCKOT'O MBIIIIJICHUS ITPU OCBOCHUU 3HAHMUI: PAaCKpPbIBATH CMBICJI
XUMHUYECKHUX TTOHITHI (BBII[CJ'I}ITL HX XapaKTCPHBIC IIPU3HAKH, YCTAHABIIMBATE B3aUMOCBA3b C APYTUMU
HOHHTI/IHMI/I), HCIIOJb30BAaTh IMOHATHUA JIJIA 0OBSICHEHHUS OTACIBbHBIX q)aKTOB n HBJ'IeHHfI; BBI6I/IpaTL OCHOBaHU
W KpUTCPUU IJIA KJ'IaCCI/I(i)I/IKaLII/II/I XHUMHUYCCKUX BCUICCTB U XUMHUYCCKUX peaKuHﬁ; YCTaHABJIMBATHL ITPUYIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKACHUSA (I/IH,[[yKTI/IBHBIC,
ACAYKTHUBHBIC, 110 aHaHOTI/II/I); JA€J1aTh BBIBOJbI N 3aKJIIFOUCHU A,

2) YMCHHUEM IIPUMCHATH B IPOUCCCC MMO3HAHUA ITOHATUA (HpCIIMCTHBIC u MeTaHpC,Z[MeTHBIC),
CUMBOJIMYCCKHUEC (3HaKOBBIC) MOZCIIN, UCITIOJIb3YCMBIC B XUMHH, Hp606pa3OBBIBaTB IIUPOKO ITPUMCHACMBIC B
XUMHHU MOICIIBHBIC TPCACTABJICHUSA — XUMHUYECKUH 3HAK (CI/IMBOJ'I BJICMCHTa), XHUMHUYCCKas (bopMlea n
YpaBHCHHC XUMHUYECKOH PCaKu — MpHu PpCIICHUNU y‘-IC6HO-H03HaBaTeJ'ILHLIX 3aaad; C y‘-IéTOM 9TUX
MOACIBHBIX HpeI[CTaBJ'ICHI/Iﬁ BBISABJIATH U XapPAKTCPU30BATh CYIICCTBCHHBIC ITPHU3HAKU U3YyYaCMbIX
00BEKTOB— XUMHUECKUX BCIICCTB U XUMHNYCCKHUX peaKuHﬁ; BBISABJIATH OGIJ.[I/IC 3aKOHOMCPHOCTHU, NPUIHNHHO-
CJICACTBCHHBIC CBA3U U IIPOTUBOPCUUA B U3YIACMBIX MPOLECCAX U ABJICHUAX; IPCIJIaraTb KPUTCPHUU IJISA
BBIABJICHUA OTUX 3aKOHOMCpHOCTCﬁ n HpOTHBOpC‘IHﬁ; CaMOCTOATCIIbHO BBIGI/IpaTL CIoco0 pemicHuAd y‘-Ie6H01>i
3agavu (CpaBHI/IBaTL HECKOJIbKO BApHUAHTOB PCIICHUA, BBIGI/IpaTL HaunbOoJIee MOAXOISIIUM C y‘-IéTOM

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB);

Ba3oBbIMH HCCIeA0BATEIbLCKUMH AeHCTBUAMH



3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI 151 JOPMUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYKICHHUN;

4) npuoOpeTeHue onbITa MO IIAHWPOBAHUIO, OPTaHU3ALUH U TPOBEACHUIO YICHUYECKHX YKCIIEPHMEHTOB:
yMeHHEe HaOJII0JaTh 32 X0JI0M IMPOIIEcca, CAMOCTOSATENILHO IIPOTHO3UPOBATH €T0 Pe3yIbTaT, (POPMYIUPOBATH
0000IIICHNS ¥ BBIBOJIBI 10 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, UCCIICI0OBAHHMS, COCTABIIATH OTUYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUAOB U (HOopM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHAS IUTEpaTypa XUMUYECKOTO
CoJIep>KaHusl, CIIpaBOYHbIE MOoco0us, pecypchl UHTepHETa); KpUTHUECKH OLICHUBATh MPOTHUBOPEUUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAMMBIX ISl BHITTOJHEHUS yIeOHBIX U TTO3HABATEILHBIX 3371a4 OTIpe-
NeNEHHOTO TUIIA; TPUOOPETEHUE OMBITa B 00JIACTH UCIIOJIb30BaHUS HH(DOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpPOIl aKTUBHOTO MCIOJIb30BaHUS PA3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENTFHO BBIOMPATh ONTUMAJIBLHYIO (pOpMy IpesicTaBiIeHHs] UHPOPMALIMK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMU, TuarpaMmmamu, IpyrumMu popmamu rpaduxu 1 ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh M AaHATTU3UPOBATH B MIpOIecce YUeOHOM U NCCIIeI0BATeNbCKOM AeITeTbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIIEHHOCTH, CEJILCKOT0 X034HCTBA U TPAHCIIOPTA HAa COCTOSTHUE
OKpY’Karollel MPUPOTHON CPEeJIbl;

YHuBepcaibHbIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU

8) yMeHueM 3a7aBaTh BOIPOCHI (B X0O/I€ AUAJIOTa W/WIIN AUCKYCCUH) 10 CYIIECTBY 00CYXK1aeMOM TEMBI,
(hopMyTupOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBHITTOJIHEHUS TIPEITIOKEHHON 3a/1a4u;

9) mpuoOpeTeHue ONbITa MPE3CHTAIIMH PE3YIBTATOB BBHITIOTHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEpPCTHUKAMU MTO3HABATEILHOM U UCCIIEIOBATENbCKON
JEeSTEILHOCTH MPH PEIICHUH BO3HUKAMOIINX MPo0JIeM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB U COTIIACOBAHHUS
no3uiuii (00cyxaeHusi, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIAMHAIIMS COBMECTHBIX IEHCTBUH,
OTpe/ie/IeHUE KPUTEPHUEB 10 OIICHKE KauecTBa BHIMOJIHEHHON paObOTHI U 1p.);

YHuBepcaabHBIMH PeryJsTHBHBIMH e CTBUSIMU

11) ymMeHHEM CaMOCTOSATENHEHO ONPEEATh IEH IeATeTbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIHMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO ACSITENLHOCTD, BEIOMpATh HanOoIee
s exTuBHBIC CITOCOOKI pelieHrs YIeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSATEIILHO COCTABIIATH HIIHA
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM JI€UCTBUI MPU BBHIOJIHEHUH 33JaHUM C YUYETOM MOJTyUYECHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYICHHOTO
pe3yibTaTa 3asBJICHHON LIETH;

12) ymMeHHEM UCTIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeJjilaraéMble B YCIIOBUM 3aIaHUH.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3ynbTaTOB MO OCBOSHHUIO 00513aTEITLHOTO COIEPKaHUs, YCTAHOBIIEHHOTO JaHHOMN
MIpUMEpPHON pabodeil MporpaMMoii, BEIACISIOT: OCBOCHHBIE O0yUYAIONTUMUCS HAYYHbIE 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, crielMpUIECKUE TSl PEIMETHON 00JaCTH «XHUMHS», BUIBI ACSITEIBHOCTH T10
MOJTYYEHUIO HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U
HOBBIX CI/ITyaI_II/ISIX.



[TpenmMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTD y O0YHAIOIIUXCS CAEAYIOUUX YMEHHI:

1) packpvieamb cmbici OCHOBHBIX XMMUYECKUX TIOHSITUI: aTOM, MOJICKYJIa, XAMUYECKUH JIEMEHT, IIPOCTOE BEILIECTBO, CII0KHOE BEIIECTBO, CMECh
(ogHOpOAHAS ¥ HEOTHOPOHAS), BAJICHTHOCTh, OTHOCUTENbHAS aTOMHAsI M MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBast OIS
XUMHUYECKOT'0 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIA 00BEM, OKCUJI, KCIIOTa, OCHOBAHUE, COJIb,
3JIEKTPOOTPHUIIATEIBHOCTD, CTENICHh OKUCIICHUS, XUMUYeCcKas peakiys, KjIaccu(puKaus peakiii: peakiuyi COeAMHEHUS, PEaKIIUN Pa3IOKEHUS, PeaKLIuU
3aMelIeHMs], peakliuu oOMeHa, 9K30- U IHI0TEPMUYECKUE peaKluu; TEeIIOBOM 3(h(eKT peakuuu; sapo aToma, SJEKTPOHHBIH CI0H aToMa, aTOMHAasi OpOUTAIIb,
panuyc aTomMa, XUMHYecKast CBS3b, MOJISIPHAs M HEMOJISPHAs KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, HOH, KATUOH, aHUOH, PACTBOP, MAaCCOBAs JI0JIs BEIIECTBA
(mpolleHTHAas KOHIIEHTpaLKs) B paCTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATHH (CM. I1. 1) M IPUMEHSTH 3TU TOHSTHUS MIPH ONMMCAHUH BEUICCTB U MX MPEBPAILCHUN;

3) ucnoavzosames XAMUIECKYIO CHMBOJIMKY JJIsl COCTABJICHHsI (DOPMYJT BEIECTB U YPABHEHU I XMMHUYECKUX PEaKIHil;

4) onpedensimb BaJCHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCAMHCHUSX; CTCIICHb OKHUCIICHHSI QJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX; IPHHA/IICKHOCTD
BEIIECTB K OIMpPEaeIEHHOMY KIIacCy COeIMHEHH 1o (hopMysiaM; BUJ XUMHUUECKOW CBSI3M (KOBAJICHTHAS M MOHHAS) B HEOPTAHUYECKUX COCTUHCHU SIX;

5) packpwieamo cmoica Tlepuomudeckoro 3akona [I. M. MeHzeneeBa: 1eMOHCTPUPOBATh MOHUMAHHE IEPUOANIESCKON 3aBUCMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT MX MOJIOKeHUs B [leproamueckoii cucTemMe; 3aKOHOB COXPAHEHUST MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUCHHUS, 3aKOHA
ABoraJipo; OnuchIBaTh U XapaKkTepHU30BaTh TabnuuHyto hopmy Ileproanueckoit cucreMsl
XUMHUYECKUX 3JIEMEHTOB: pa3InyaTh MOHITHS «TJaBHas noarpynmna (A-rpynna)» u «rnobouynas noarpymnmna (b-rpymnmna)y», Mansie U OoblINe TEPUOIbI;
COOTHOCHUTH 0003HAYEHHUsI, KOTOPbIe UMEIOTCS B TalOH1Ie
«[lepronnyeckas cucreMa XuMu4eckux meMeHToB /. M. MeHeneeBay ¢ YNCIOBBIMU XapaKTEPUCTUKAMHU CTPOSHHUST aTOMOB XUMHUYECKHX JIEMEHTOB (COCTaB U
3apsia sapa, ooliee YUceiao EKTPOHOB U
pacripesielieHue UX 110 SJICKTPOHHBIM CII0SIM);

6) rknaccuguyuposams XAMUYIECKHE dJIEMEHTbI; HECOPIaHMYECKUE BEIIECTBA; XUMHYESCKUE PEakluy (110 YUCIy M COCTAaBY YYACTBYIOIINX B PEAKI[MH BELICCTB,
o TerIoBoMy 3 dexTy);

7) xapaxmepuzoeams (Onucvléams) oOUIME XUMHYECKHAE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, TIOATBEPK/IAs OMIMCAHUE TIPHMEPAaMH MOJIEKYIISIPHBIX
YpaBHEHHI COOTBETCTBYIOIINX XHMHUYECKIX PEaKIUi; 8) mpoenoszuposams CBOICTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4eCTBEHHOT'O COCTaBa,;
BO3MOKHOCTH NMPOTEKAHHUSI XUMUUYECKUX MPEBPALICHUNA B Pa3TUUHBIX YCIOBUSIX;

9) ebluuCHsIMb OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJTFO
XMUMHYECKOT0 3JIEMEHTa 10 GOpMYJie COeAMHEHUS; MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peaKIni;

10) npumensims OCHOBHBIE OTIEPAIIUHM MBICIIUTEIBHOM JEATEIbHOCTH — aHAJIU3 M CHHTE3, CPaBHEHUE, 0000IIEeHHE, CHCTEMATH3AIHIO, KITaCCH(DUKAIHIO,
BBISIBIICHHE TPUYNHHO-CIICICTBEHHBIX CBSA3EH — I M3YUEHUS CBOMCTB BEIIECTB M XUMHUECKUX PEAKLIU; €CTEeCTBEHHO-HAyYHbIE METO/IbI TO3HAHUS —
Ha0II0IcHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ),

11) credosams nipaBUIaM MOIB30BAHUS XUMUYECKOM IMOCYI0# 1 1ab0paTopHbIM 000pY/I0BaHUEM, a TAKKE MPaBUIaM OOpPaICHHS C BEIICCTBAMU B
COOTBETCTBHH C MHCTPYKLIUSMHU I10 BBIIIOJHEHHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB IO MOJTYYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOIA U



KHCIIOpO/1a), IPUTOTOBJIEHUIO PACTBOPOB € ONPEAECIEHHON MacCOBOW J0JIE paCTBOPEHHOTO BELLIECTBA; IUIAHUPOBATH U IPOBOJAUTH XUMHUECKHUE IKCIIEPUMEHTBI
10 PAacIO3HABAHUIO PACTBOPOB LIENOYEH U KUCIOT ¢ IOMOIIBIO0 HHIUKATOPOB (JITakMyc, peHondranent, METUIOpaHX U Jp.).



TEMATHYECKOE IIJIAHUPOBAHHUE

HanmeHoBaHHe pa31es1oB H TeM MPOrPaMMBbl KosinuectBo yacoB Hara Bujibl 1esITeJIbHOCTH Bujisl, popmsl DJIeKTPOHHbBIE
H3Y4YeHHs KOHTPOJIsSA (mdposbie)
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE o0pazoBaTelbHbIe
padoThbl padoThbl pecypest
Pazgnen 1. IleppoHavaabHble XHMHYECKHE TIOHATHS
1.1. | Xumus — BaxkHasi 06.1aCTb ecTeCTBO3HAHHS 1 | 6 0 2 01.09.2022 | PackpsIBaTh pOJIb XHMUH B IPUPOJIE H XKU3HU YEIOBEKA, €€ CBSA3b C APYTHMH VYeTHsIit onpoc; http://school-
MPAKTHYECKOil 1esITeILHOCTH YeJ0BeKa 20.09.2022 | naykawmu; INpakTudeckas collection.edu.ru/
Pa3nnyaTh 4ECTHIC BELIECTBA U CMECH; OJHOPOAHBIE U HEOIHOPOIHBIE CMECH; pabota;
1.2. | BemecrBa 16 1 0 21.09.2022 | Paznuyarh hu3MUeCKUe U XUMUYECKHE SIBIICHHS, OOBSCHSATD MX CYLIHOCTh C TOYKH | YCTHBIH 0mpoc; http://school-
H XHMHYECKHE PeaKIuH 29.10.2022 | 3penust aTOMHO-MOJIEKYIAPHOTO yUCHHS; ITicbMeHHBIR collection.edu.ru/
OrnpenesnsiTs NPU3HAKH XUMHYIECKUX PEaKIHii, yCIOBHS HX IPOTCKAHHS; KOHTPOJIb;
OOBACHATH CYLIHOCTh (PU3MUECKUX U XUMUUECKUX SBJICHUI C TOUKH 3pEHUS [Mpaktuyeckas
aTOMHO-MOJIEKYJISIPHOTO YICHHUS; pabota;
KunaccuduimpoBars XMMHYECKHE PEAKIUH (II0 YHCILY M COCTaBY PEardpyrOLnX 1 CaMmoolieHKa ¢
00pa3yIoIMXCs BELECTB); HCII0JIb30BAaHUEM
CocraBisith (hOpMyIIbl OHHAPHBIX BEIECTB 110 BAJICHTHOCTH H OIPE/ICIISAThH «OreHoyHOro
BAJICHTHOCTB 110 (JOPMyJIaM BELIECTB; JICTa;
PaccraBisite KO3 (HUUHEHTH B YPaBHEHHSIX XUMHYECKUX PEAKIIUi;
Hroro no paszzeny 22
Paznen 2. BaskHelilne NpeAcTABUTEIH HEOPTaHHYECKHX BelllecTB
2.1. | Bo3nyx. Kucaopon. Ilousitie 06 oxcnaax 5 0 1 07.11.2022 | Xapakrepru3oBarh (ONKCHIBATH) COCTAB BO31yXa, YH3HUECKUE H XHMUYECKHE Vernsrii onpoc; http://school-
23.11.2022 | cBoiicTBa KHCIOPOAA, CIOCOOBI €r0 MONYYEHNS, IPUMEHEHHE U 3HAYCHNE B ITicbMeHHBINR collection.edu.ru/
HPUPOJIE ¥ XKU3HHU YEIOBEKa,; KOHTpOJIb;
CpaBHHUBATb PEaKLMU TOPEHHUs 1 MEUICHHOTO OKHUCIICHHST; IpakTnyeckas
Cobupatb IpUOOPEI IS TTOTYISHHS KHCIOpoaa (BEITECHEHHEM BOIBI M BO3/yXa); paboTa;
CrezroBath mpaBmiaM 0€30MacHOI paboThl B TaGOPAaTOPUY IIPU HCTIONb30BAHII
XHUMHYECKO# MOCY/Ibl U 000PYIOBAHHS, @ TAKXKE PABHIIAM OOPAILCHHS C TOPIOYUMHU
BEI[ECTBAMH B OBITY;
2.2. | Bopopopn. 3 0 1 24.11.2022 | XapakTepu30BaTh (ONKCHIBATE) (HU3MUECKHE M XUMHYECKHE CBOWCTBA BOIOPOIA, VYerusiit onpoc; http://school-
IMonsiTHE 0 KHCIIOTAX H COJISX 03.12.2022 | crioco6sI ero mosy4eHus, IPUMEHEHNE; ITicbMeHHBINR collection.edu.ru/
CoGupath mpubop st HOTYYeHHs! BOAOPO/IA; KOHTpOJIb;
Hcnonp30BaTh XHMHYECKYIO CHMBOIIMKY JUISl COCTABIECHHS (POPMYJT BELIECTB, ITpakruyeckast
MOJICKYJISIPHBIX YPaBHEHHH XMMHYECKHX Peaki|ii ¢ y4acTHeM BOIOPO/Ia; pabota;
CrenoBath npaBuiIam 0€30MmacHoi paboThl B 1a0OpaTOPHHU MPY UCHOIb30BAHUI
XHUMHYECKOi IOCY/Ibl U 000PYIOBAHHS, @ TAKXKE PABHIAM 0OPALICHHS C TOPIOYHMH
BEIIECCTBAMH B OBITY;
TnaHUpOBATh M OCYIIECTBIIATh HA IIPAKTHKE XHMHYECKHE YKCIIEPHUMEHTBI,
HPOBOJIUTH HAOJIOICHMS, J1eIaTh BBIBOJIBI 110 PE3yJIbTaTaM SKCIIEPUMEHTa,;
VYy4acTBOBaTh B COBMECTHOU padoTe B IpyIIe;
2.3. | KosinuecTBeHHbIe OTHOIEHHS] B XUMHHI 4 0 0 05.12.2022 | Bbl4ucisTh MOJISIPHYIO MAacCy BEIIECTB; KOJIMUYECTBO BELIECTBA, 00BEM rasa, Maccy | YCTHBIIT ompoc; http://school-
17.12.2022 | BemecTsa; TTuceMeHHBIH collection.edu.ru/
TIpoBOANTE pacyéThl MO ypaBHEHUSIM XUMUUECKHX PEAKIMIL: KOIMYeCTBa, 00bEMa, KOHTPOJIb;

MaccChl BEIECTBA 110 H3BECTHOMY KOJIMYECTBY, 00bEMY, MAacCe PEareHTOB HITH
HPOIYKTOB PEAKIIHH;




2.4. | Bona. PactBopb!. IlonsiTie 06 ocHOBaHHMSAX

19.12.2022
14.01.2023

XapakTepu3oBaTh (pU3MIECKUE U XMMUYECKHE CBOICTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEIIS B IPHPOAHEIX IIPOIIECCax;

CocTaBIsATh ypaBHEHUSI XUMUYECKUX PEAKLHIl C y9acTHEM BOJIBI;

OOBACHATb CYLIHOCTb IKOJIOTUYECKUX MTPOOIIEM, CBA3AHHBIX C 3arPsI3HEHHEM
IPUPOJHBIX BOJ, CIIOCOOBI OYUCTKU BOJBI OT IPHMECEH, MEpHI II0 OXpaHe BOX OT
3arpA3HCHNUS;

[T1aHNpoBaTh M OCYIIECTBIAT Ha IPAKTHKE XUMIYECKHE IKCIICPUMEHTHI,
HPOBOJNTH HAOIIOACHHUS, eJIaTh BBIBOABI 110 PE3yJIbTaTaM SKCIEPUMEHTA,;
CrnenoBath npaBuiaM 6e30macHoi paboThI B 1a00PAaTOPHHU IPH UCIOIb30BAaHUN
XUMMYECKO# IOCY/Ibl U 000pyIOBaHHS;

I1poBOANUTH BEMUCICHHS C IPUMEHEHHEM IIOHATHUS «MaccOBasi IO BEIECTBA B
pacTBope»;

VYernslii onpoc;
IucemenHBIH
KOHTPOJIb;
Ipaktuyeckas
paborTa;

http://school-
collection.edu.ru/

2.5. | OcHOBHBIE KJIacChl HEOPraHHYECKHX
coeMHeHMi

15 1 1

16.01.2023
08.03.2023

KiaccuumupoBaTs H3ydaeMble BEIECTBA [0 COCTABY M CBOHCTBAM;
CoctaBnsth HOPMyIIbI OKCHIOB, KHCIIOT, OCHOBAHMUI, COJIEH U HA3bIBATh X IO
MEXIyHapOJHOI HOMEHKIIAType;

IIporao3upoBath CBOMCTBA BEIIECTB HA OCHOBE OOIIMX XUMIIECKUX CBOHCTB
M3yYCHHBIX KJIACCOB/TPYIII BEIIECTB, K KOTOPBIM OHH OTHOCSTCS;

CocTaBATh MOJIEKYIISIDHBIE YPAaBHEHHUSI peaKLHi, WILTIOCTPHPYIOINX XUMUYECKUe
CBOMCTBA U CIIOCOOBI MOJIYYEHHUS BELIECTB H3YUEHHBIX KJIACCOB/TPYIIIL, a TAKKe
HOJTBEPKAAIOIINX TeHETHIECKYIO B3aUMOCBS3b MEX/Ty HUMH. ;

Tpow3BOUTH BEIYUCIICHUS 110 yPABHEHUSM XUMHYECKUX PEAKIIHiL;
IInaanpoBaTh U OCYIIECTBIIATE HA IPAKTHKE XUMUUECKHE SKCIIEPHMEHTEI,
HPOBOJNTH HAOIIOACHN, eIaTh BBIBOABI T10 PE3y/IbTaTaM SKCIEPUMEHTA,;
CrienoBath npasuiaM 0€30macHoi paboThl B 1a0OPaTOPHH MPH UCHOIb30BAHUH
XHMHIYECKOH T0Cy 16l B 000pyTOBaHHS;

VYernslii onpoc;
ITucpmMeHHBIN
KOHTPOJIb;
3auer;
[Mpaktuyeckas
pabora;

http://school-
collection.edu.ru/
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Paznen 3. Ilepmoanyeckuii 3axon u Ileproguyeckas cucrema XuMuyeckux d1ementos JI. . Menneneesa.

Ctpoenne aToMoB. XuUMH4ecKasi CBsizb. OKHCIUTEIbH

0-BOCCTAHOBHUTE/IbHBIC PEAKIINH

3.1. | Mepuonnyeckuii 3axon u Mepuoxnyeckas 6 1 0 09.03.2023 | TToHMMAaTB CYIIECTBOBAHUE MEPUOAHMUECKON 3aBUCHMOCTH CBOHCTB XUMUIECKHX Vernsrii onpoc; http://school-
CHCTeMa XHMHYECKHX 31eMeHTOB 08.04.2023 | snemeHTOB (M3MEHEHHE PaJIyCOB aTOMOB H 3JIEKTPOOTPHLATEILHOCTH) H HX ITrcEMEHHBII collection.edu.ru/
. U. Menpeneesa. CtpoeHne atoma COeIMHEHHI OT TOJIOXKEHHS B IEPHOANUECKOM CUCTEME U CTPOCHUS aTOMa; KOHTpOJIb;
VcraHaBIMBaTh CBSA3b MEK/IY MOJOXKCHAEM 3JIEMEHTA B [IEPHOAMIECKON CHCTEME H
CTPOGHHEM €ro aToMa (COCTaB | 3apsiit si/[pa, 00IIee HCII0 HIEKTPOHOB U
pacrpe/iesieHne HX M0 dJIeKTPOHHBIM CIIOSIM);
TIporHo3upoBaTh XapakTep U3MEHEHHS CBOWCTB DJIEMEHTOB U MX COSIHHEHMIA 10
rpynnaM u nepuoaam [lepronuueckoii cucTemsl;
XapakTepu30BaTh XUMHYECKHE JIEMEHTBI IIEPBBIX TPEX MEPHOJIOB, KAJIHs, KaJIbIHS
o ux nonoxenuto B [lepnoanueckoii cucteme Jl. . Menneneesa;
3.2. | Xumunueckas cBsi3b. OKHCAMTEILHO- 7 1 0 10.04.2023 | Omnpepensith BUJ XUMHYECKOI CBSI3H B COC/IMHEHNH; VYerHblit onpoc; http://school-
BOCCTAHOBHTEJIbHBIE PEAKINH 27.05.2023 | OmnpesensiTh CTEIEHb OKUCIICHAS] XHMHYECKOT0 JIEMEeHTa 110 (JopMyIie ero [TucpmenusbIi collection.edu.ru/
COE/IMHEHNS; KOHTpOJIb;
OnpenensTh IeMEHT (BEIIECTBO) — OKUCIHTENb H JIEMEHT (BEIIeCTBO) —
BOCCTaHOBHTE!Ib;
OOBSCHATH CYIIHOCTH TIPOLECCOB OKMCICHHS M BOCCTAHOBIICHHS,
CocTaBIisiTh ypaBHEHHE OKHCIIUTEIBHO-BOCCTAHOBUTEIILHOM PEAKIIHHL;
Hroro no paszeny: 13
PesepBHoe Bpemst 0
OBILEE KOJMYECTBO YACOB I1I0 I[TPOTPAMME | 68 4 6







IHOYPOYHOE IINTAHUPOBAHHME

Ne | Tema ypoka KoanuectBo yacos Hara Buaebl, popmsl
n/n U3y4eHUsl | KOHTPOJIA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
padoThI padoThI

1. | MuCcTpyKTaX 10 1 0 0 YcTHBI 0mIpOC;
T/b.IIpenmeT XuMum.

Ponb
XMMHUU B J)KU3HU YEIOBEKA

2. | XuMus B CHCTEME HayK. 1 0 0 VYcTHBIN onpoc;
MeToibl ToO3HAHMS B XUMUHU

3. | 3HaKOMCTBO C MpaBUIaAMHU 1 0 1 [IpakTruyeckas
0€30MacHOCTH U IPUEMaMHU pabora;
paboThl B XUMHUECKOM
naboparopun. [TpakTrdeckas
pabota Ne 1. [IpaBuiia
paboThl B 1abopaTopuu U
puE€MbI OOpaLLEHUS C
J1a00paTOPHBIM
o0opynoBaHUEM

4. | Tena u BemecTna. 1 0 0 YcTHBII ompoc;
dusryecKue CBOMCTBA [MucemeHHbIH
BEIIECTB. ArperatHoe KOHTPOJIb;
COCTOSIHUE BEII[ECTB

5. |Ywucreie BemectBa u cmecu. | 1 0 0 YcTHbI# onpoc;
CrniocoObl1 pa3aeneHus TectupoBaHue;
cMmecen

6. |IIpakrtuueckas pabora: Ne2. |1 0 1 [IpakTuyeckas
Pa3znenenue cmeceii (Ha pabora;
MpUMepe OYUCTKU
MTOBapEHHO conn)

7. | ATOMBI U MOJICKYJIBI. 1 0 0 YcTHBI onpoc;
IIpocTble U cioXHBIE Camoorienka ¢
BEIIIECTBA WCTIOJIh30BaHNEM

«O1EeH0YHOr0
JACTAY;

8. | XuMuueckue 3eMeHTHI. 1 0 0 VYcTHBIH onpoc;
3Hak# (CUMBOJIBI) JIuKTaHT;
XUMHYECKHX JJIEMEHTOB

9. | ATOMHO-MOJIEKYJISIpHOE 1 0 0 YcTHbI onpoc;
y4yeHue. 3aKOH MOCTOSIHCTBA [TucrMeHHBII
COCTaBa BEIICCTB KOHTPOJIb;




10.

Xumuueckas hopmya.

BaneHnTtHOCTH aTOMOB
XUMHUYECKHUX DJIIEMEHTOB

YcTHBIN onpoc;
IIcbMeHHbBIN
KOHTPOJIb;

11. | CocraBineHrEe XUMHUYECKUX CaMOOlIeHKa C
(hopMyII IO BaJICHTHOCTH. HCIIOJIb30BaHUEM
HaxoxaeHnue BaJeHTHOCTH «O1eHO4YHOTO
XUMHUYECKUX 3JIEMEHTOB 10 JUCTaY;
dbopmyiie

12. | OtHOCHTEBHAS] ATOMHASI VYceTHBII 0onpoc;
Macca. OTHOcUTeNnbHAas
MOJICKYJISIpHAsI Macca

13. | Pemienue 3ama4 Ha IInceMeHHBIN
BBIYHCIICHUE OTHOCUTEIBHOMN KOHTPOJIb;
MOJIEKYJIIPHON MACChI
BEIICCTB

14. | MaccoBas gosist CamoolieHka ¢
XUMHUYECKOT0 3JIEMEHTa B UCIIOJIb30BaHUEM
COCTUHEHUU «O1€HOYHOTO

JUCTaY;

15. | Pemrenue 3ama4 Ha IInceMeHHBIN
BBIYHCIICHHE MacCOBOM JIOJTU KOHTPOJIb;
XUMHYECKOTO DJIEMEHTA TI0
dhopmyre coeTuHEeHUs

16. | ®usnyeckre U XUMHYECKUE YCcTHBIN o1poc;
SBJICHUSI. XUMHYECKast TectupoBaHue;
peaxius

17. | Tlpu3naku u yciaoBus YcTHBIN o1poc;
MPOTEKAHUS XUMHUECKUX TectupoBanue;
peakuuii

18. | 3akoH coxpaHEHHUs] MacChI YcTHBII 0mpoc;
BemecTs. M.B.

JIoMOHOCOB— y4€HBIN-
SHIIUKJIOTIETUCT
19. | Xumuueckue ypaBHEHUS YcTHBIN onpoc;
ITucemenHbIH
KOHTPOJIb;
20. | TUmbl XUMHYECKUX PEaKInii YcTHBII 0mpoc;

(coenrHEHUSI, PA3IOKECHHUS,
3aMeleHus, 0OMeHa)

IIncbMeHHbBIN
KOHTPOJIb;




21.

Ypok 06001IeHu 1

CaMool1eHKa ¢

cHCcTeMaTHU3alluy 3HaHUH UCTIOJIb30BaHUEM
«O1EeH04YHOr0
JHCTa;

22. | IlomyrogoBasi KOHTPOJIbHAS KonrtponbHas
pa60Ta. pa60Ta;

23. | Bo3myx — cMech rasos. YcTHBIN onpoc;
CocraB Bo3nyxa

24. | TernoBoii 3¢ ekt Tectuposanue;
XUMHUYECKON peakinu,
MIOHATHUE O
TEPMOXHUMHUYECKOM
ypaBHEHUH, IK30- U
SHIOTEPMHUECKUX PEAKIUIX

25. | CiocoObI TOTydeHHs VYcTHBIN 0onpoc;
KHCIIOpOo/ia B 1a00paToOpuu U [TuceMeHHbIi
MPOMBIIIIJICHHOCTH. KOHTPOJIb;
[Ipumenenue kucmopoa

26. | [Ipaktudeckas pabora Ne 3. [MpakTudeckas
[Tonyuyenue u cobupanue pabora;
KHCJIOPO/a, N3y4eHUE €T
CBOMCTB

27. | KpyroBopot Kuciaopoa B VYceTHBIT onpoc;
npupoje. Tormgo (yrois u
MeTaH). 3arpsi3HeHue
BO3/lyXa, CIIOCOOBI €ro
MPEJOTBpAICHHS. Y CHIICHHE
MapHUKOBOTO AP deKTa,
paspyleHre 030HOBOTO CJIOs

28 | Kucnopom — XUMHUYeCKHit YCTHBIN 0omIpoc;

3JIEMEHT U MPOCTOE
BeniecTBo.Haxoxxnenme
KHCJIOPOJIa B IPUPOJIE,
cbmnqecxne U XUMHUYCCKHEC
CBOMCTBA

(peakuuu OKUCIEHUs,

N_TT I/~




29.

Bonopox — xumnueckuii
3JIEMEHT U IPOCTOE
BenrecTBo. HaxoxneHnue B
npupoje, Gpuzndeckue u
XMMHYECKHE CBOWCTBA (Ha
IIpUMeEpE B3aUMOJEHCTBHS C
HEMeTaJlJIaMH U OKCUIAMHU
METAJIJIOB), IPUMEHEHUE,
CIOCOOBI NOTY4YEHUS

Y eTHBIN 01Ipoc;
TectupoBanue;

30..

[TpakTrueckas padota Ne 4.
[Tony4yenue u cobupanue
BOJOPOJia, U3yUEHHE €r0
CBOMCTB

[IpakTrueckas
pabora;




31.

TloHaTHe 0 KHCIIOTaX M COMIIX

YcTHBI onpoc;

TectupoBanue;

32. | KonnuecTBO BEwecTsa. YcTHBII 0mIpOCc;
Monb. Monsipuas macca [T1ucbMeHHBII

KOHTPOJIb;

33. | 3akon ABoraapo. MoJsipHbIii VYerHbll onpoc;

00BEM Ta30B [MuceMeHHbBIH
KOHTPOJIb;

34. | Pemenue 3amau Ha ITuceMeHHBIN
B3aHMMOCBS3b KOJINYECTBA KOHTPOJIb;
BEIIECTBA, 00BEMa U MAacCChI
ra3oB. Pacuérel mmo
XUMHUYECKUM YPaBHEHUSIM

35. | Pac4éThl 10 XUMHYECKUM IInceMeHHBIN
ypaBHeHusM. [Ipumenenue KOHTPOJIb;
3aKoHa ABOTaJIpo

36. | dusnueckue CBOMCTBA BOIBI. YcTHBIN o1poc;
AHanu3 U CHHTE3 — METOJIBI TectupoBanue;
M3Yy4YEHUs COCTaBa BOJIBI.

XHUMHUYECKHE CBOMCTBA BOJEI
(peakiuu ¢ MeTaJlJIaMu,
OKCHJIaMH METAJIJIOB U
HEMETaJLIOB)

37. | TlouaTtre 06 OCHOBAHMSAX U CamoolieHKa ¢
WHUKATOpax HCIO0JIb30BaHHEM

«O1eHoyHoro
JIUCTAY;

38. | Boaa kak pacTBOPHUTEIIb. VYcTHBIN onpoc;
PactBopsl. PactBOpHMOCTB
BEIIECTB B BOJC.

Hacprnennsie u
HEHACBHIIIICHHBIE PACTBOPHI

39. | KoHienTparus pacTBOpPOB. YcTHBI onpoc;
MaccoBas 1011 BellleCcTBa B IInceMeHHBIH
pactBope. Brruncnenus ¢ KOHTPOJIb;
HCIIOIL30BaHUEM
MMOHSTUAKMACCOBAs OIS
BEILIECTBA B PACTBOPE»

40. | IIpaktuyeckas pabora Ne 5. [MpakTuyeckas
[IpuroroBnenue pacTBOPOB C pabora;

ONpPeACIEHHON
KOHLEHTpaluHuen




41.

Posb pacTBOpOB B pupoie u
B )KU3HH YCJIOBCKA.

Kpyrosopot Bozb! B
pUpoe. 3arps3HEHHUE
pUPOAHBIX BoA. OxpaHa u
OYHCTKA MPUPOHBIX BOJ

VYceTHBIT 01poc;

42.

IIepBble ONBITKU
KJIAaCCU(UKALIUN XUMUYECKUX
anemeHToB. [loHsTHe 0
IpyIIax CXOAHBIX 3JIEMEHTOB
(1emovHbIC U
L1EJI0YHO3EMENbHbIE
METaJJIbl, TaJIOTEHBI,
MHEPTHBIE Ia3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT
aMm(poTepHbIC OKCUJIBI U
TUIPOKCHIBI

YcTHBIN onpoc;

43.

Knaccudukanms
HEOPTraHUYECKHUX
COCTUHEHUN

YcTHBIN o1poc;
Tectuposanue;

44,

Oxcuppl: cocTas,
Kjaccugukanys (OCHOBHBIE,
KHUCJIOTHBIE, aM(pOTEpHBIE,
Hecosieo0paszyromue),
HOMEHKJIaTypa
(MexxayHapoaHas U
TpuBHanbHad). [lonyuenue u
XMMUYECKHE CBOUCTBA
KHCJIOTHBIX U OCHOBHBIX
OKCHJIOB

YcTHBIN onpoc;
ITucpmeHHBIH
KOHTPOJIb;

45.

OcHoOBaHU: COCTaB,
KJ1accupuKanus,
HOMEHKJIaTypa
(MexnyHapoHas U
TpUBHANIbHAs), GU3NYECKHE U
XHMHYSCKHE CBOMCTBA,
CHOCOOBI MOTYYEHUS

VYeTHBII onpoc;
TTrceMeHHbBIN
KOHTPOJIb;

46.

AmdoTtepHbIe OKCUIBI U
THIPOKCH/IBI, UX CBOMCTBA U
MIOJIy4YEHHUE

Y CTHBIN 01Ipoc;
TectupoBanue;




47.

Kucnotsl: cocras,
KJIacCUpUKALIUS,
HOMEHKJIaTypa, (pu3nueckue

YcTHBIN onpoc;
JIMKTaHT;

CBOICTBA

48. | KucnoThl: XUMHUYECKHUE YcrTHbIN onpoc;
CBOICTBa, CIIOCOOBI
noytydeHus. Psjg akTuBHOCTH
METaJJIOB

49. | Conu (cpemuue): YcTHBI 0mIpOC;
HOMEHKJIATypa, CIIOCOOBI [TucbMeHHBIN
MOJTyYEHUS1, B3aUMOJICUCTBUE KOHTPOJIb;
coJieil ¢ MeTaiaMu,

KHCIIOTaMU, IIeJI0YaMH 1
COJIIMH

50. | BeruncieHus 1o ypaBHEHUSIM YcTHBII ompoc;
XMMHYECKON peaKiuu

51. | I'enetnyeckas CBS3b MEXKILY YcTHBII ompoc;
KJIaCCaMH HEOPTraHUYEeCKUX [TuceMeHHbIi
COeTMHEHU I KOHTPOJIb;

52. | [Ipaktuueckas padborta Ne 6. [IpakTuueckas
Pemenue pabora;
IKCTIIEPUMEHTAIIbHBIX 337124
o TeMe «OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COEIUHECHUIN»

53. | Ypok 060011eHus 1 CaMooI1IeHKa C
CUCTeMAaTH3alluy 3HAHUN UCIIOJIb30BaHUEM

«O11€HOYHOTO
JUCTay;

54. | IIlpoMexyTouHast aTTECTaIIUS. 3ayer;

55. | Ctpoenue aromoB. Cocras YcTHBIN onpoc;

aTOMHBIX siaep. M30ToIBL.
DOnekTpoHbl. PU3NUecKuit
CMBICII ITOPSIAKOBOTO HOMEPA
JJ€MEHTA




56.

[lepuonuueckuii  3aKOH H
[Tepuonnueckas cucTeMa
XUMHYECKHX 31eMeHTOoB ..

MengaeneeBa. [lepuopl,
TPYIIIIBI, TOATPYIIIIBL.

DU3NYECKUI CMBICT HOMEPOB
MepUOo/Ia U TPYIIIHI

TectupoBanue;

57,

CrpoeHue 3JIeKTPOHHBIX
000J109eK aTOMOB TEepBBIX 20
XMMHYECKHX 3JIEMEHTOB
HNEePUOANYECKOIN CUCTEMBI

. 1. MenneneeBa

YcTHbIN onpoc;

58.

XapakTepucTuka
XUMHUYECKOT0 3JIEMEHTA TI0
€ro MOJIOKEHUIO B
MEePUONYECKON CUCTEME
. 1. MenneneeBa

YcTHBIN onpoc;
[TuceMeHHbI
KOHTPOJIb;

59.

3HavYeHHE MEPUOTUIECKOTO
3aKOHA U MEPUOIUYECKOM
CHUCTEMbI XUMHUYCCKUX
3JIEMEHTOB JIJIsl PA3BUTHS
HayKH U MPAKTUKH.

. . MenneneeB —

Y4€HBIM, IIEAaror u
rpakIaHUH

YcTHBIN onpoc;

60.

l'omoBass KOHTpOJIBHAS
pabora.

KoHnTponbHas
pabora;

61.

DNeKTPOOTPUIIATETLHOCTh
AaTOMOB XUMHUYCCKUX
3JIEMEHTOB. XUMHUYECKas
CBSI3b: KOBAJICHTHAS
MOJIIpHAs ¥ KOBaJICHTHAs
HEMnoJIIpHas

YeTHBIN 0onpoc;

62.

CreneHpb OKUCICHUA

VYeTHBIM onpoc;
TTrceMeHHbBIN
KOHTPOJIb;

63

XUMHYECKast CBA3L:
KOBaJICHTHAs

MOJISIpPHAst U KOBAJICHTHAs
HEIOJIIPHAsL.

YceTHBIT 0onpoc;

64

Honunas cBs3b.

YcTHBIN onpoc;




65.

OxuCIUTEIIHFHO-
BOCCTaHOBUTEIIHHBIC PEAKIIHH
(OBP). IIpomecco
OKHCJICHHSA U
BOCCTaHOBJICHHS.

OKUCIINTEN U
BOCCTAHOBUTEINA

VYeTHBIT 0onpoc;




66. | CocraBiienue ypaBHEHHI 1 [T1ucbMeHHBII
OKHUCIIUTENLHO- KOHTPOJIb;
BOCCTAaHOBUTEILHBIX
peaKkuuii U cxem
AJICKTPOHHOTO OajaHca

67. | Ypok 0600meHus 1 1 CaMooI11eHKa C
CHCTEMATHU3AINU 3HAHUHI HCIIOIb30BAHUEM

«O11€HOYHOT O
JINCTa;

68. | Ypok pa3BuBaroIiero 1 KontponbHas
KOHTpPOJISA 3HAaHUW. XUMHS B pabora;
EUCTBUH

OBILEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

Xummust. 8 knacc/ ['abpuensia O.C. JIpoda Mocksa 2017

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

AmukOeposa JI.IO. 3anumarensnas xumus. Mocksa: "ACT_IIPECC", 2012r.
Omprun O. 3aHMMATEILHBIC ONBITHI IO XUMHUM MockBa, 2011r.

Xomuenko W.I'. CoopHUK 3a7a4 110 XUMUU AJIsl cpeHeit mkonbl. Mocka "HoBast BoHa",
2011r.
Ky3smenko H.E. Epemun B.B. Coopauk 3aaa4 mo xumun Mocksa « OHuKC 21 Bek»,

2003 rox Onwsrun O. 3aHUMAaTEIbHBIC ONBITHI 10 XUMUU MockBa: «JleTckas
aurepatypa», 2001 roxa

Crenun b./1. Anmuk6eposa JL.IO. 3anumaTtenbhble U 3 GEeKTUBHbBIE ONBITHI IO XUMUM MOCKBa:
«poda», 2002 rox

Xomuenko F.I1. Xomuenko W.I'. COopHUK 3a/1a4 IO XUMUH JUIsI TOCTYMAIONIMX B BY3bl MOCKBA. :
«HoBas Bonna», 2001 rox

Xomuenko W.I'. CoopHuK 3amau mo XUMUH I cpeaneit mkoabl Mocksa: «Hosas BomHay, 2001
roj

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH UHTEPHET

1. http://lwww.alhimik.ru ITpeacTaBiensl pyOpHKU: COBETH A0UTYPUEHTY, YUUTEIIO XUMUH,
CIPaBOYHUK (OYEHB 0O0JIbIIAs TOI00pKA TAOJIMII M CITPABOYHBIX
MaTepuaoB), Becenasi XMMHs, HOBOCTH, OJIMMITHA/IBI, KYHCTKamepa (Macca MHTEPECHBIX
UCTOPUYECKUX CBEACHUM).

2. http://www.hij.ru XKypnan « XuMust 1 )KH3HBY» TOHATHO M 3aHUMATEIIBHO PACCKa3bIBaCT
000 BCEM MHTEPECHOM, YTO ITPOUCXOIUT B HAYKE M B MUPE, B KOTOPOM

MBI KHBEM.

3. http://chemistry-chemists.com/index.htm| DnekTpoHHbIi KypHAT « XUMUKHA B XUMUSD),
B KOTOPOM IIPEJICTABIICHO MHOXECTBO

OIBITOB M0 XUMHUH, 3aHUMATEIBHON MH(MOPMAIINH, TIO3BOJISIONICH YBICUb YUYCHUKOB
SKCIICPUMEHTAILHOM YacThIO MPEAMETA.

4. http://c-books.narod.ru BeeBo3moskHast tutepaTypa mo XMMHH.

5. http://www.drofa-ventana.ru M3BecTHoe n31aTebCTBO YUeOHOM JTUTEPATYPHI.
HoBuHKM Hay4YHO- MOMYJIPHBIX U 3aHUMATEIbHBIX KHUT 110 XMMHUHU.

6. http://1september.ru XXypnan mis yuureneii u He ToIbK0. bosbiroe KonnuecTBo padboT
VUEHUKOB, B TOM YHCJIE U UCCIIEI0BATEIILCKOIO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya BcepoccuiicKuii MIKOJIBHBIN ITOPTAT CO
CCBUTKaMK Ha 00pa30BaTeIbHbBIC CAUTHI TI0 XUMHUHU.

8. www.periodictable.ru CoopHuk cTaTelt 0 XAMUYECKHX JIEMEHTAX, HUTIOCTPUPOBAHHBIH
IKCTIEPUMEHTOM
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http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://1september.ru/
http://schoo1base.ru/articles/items/ximiya
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MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30BATEJILHOTO
MPOIIECCA

YYEBHOE OBOPYJ1OBAHMUE

Kommexr Ta6J'II/IH. MOI[GJ'II/I KPUCTAININYICCKUX PCUICTOK.

OBOPY/IOBAHHE /ISl IPOBEJEHUS JIABOPATOPHBIX, TIPAKTHYECKHUX
PABOT, IEMOHCTPALIMIA

Komnnexiuu «Bonoknay, «Kayuyk», «TormuBoy», «Metamibi», UyryH U cTajb, CTPOUTEIbHBIE
MaTepualibl, MPOMBIIIJICHHBIX 00pa3ll0B TKaHEeW 1 HUTOK, Habop TpadapeToB Moenei
aTroMoB, KOMIUIEKT MOPTPETOB BHIIAIOUIUXCS] YUCHBIX-XUMHUKOB,

npuOOpHI 1711 MOTYYEHUs Ta30B, IPUOOP A HarpeBaHus MPOOUPOK, KOJIObI, K0J0a MepHas,
HpOOUPKHU, BECHl TEXHUUECKHE C pa3HOBECAMH,

CIIMPTOBKH, ACPKATCIIb IJIA HpO6I/Ip0K, JIOXKCYKa KCJIIC3HasA AJI1 CCKMI'aHHUA BCIICCTB, I1aJI0OUKa
CTCKJIIsIHHAsA, HpH60p JJIA OIIBITOB ITO XUMHH C 3JI. TOKOM,

IITATUB JUIsl NPOOMPOK, IITATUB JIAOOPATOPHBIH, LMLl TUTEIbHBIE, BOPOHKA CTEKIISIHHAS,
CTaKaHbl, LIMJIMHIP U3MEPUTENbHBIMH, yalllka BelIapuTeabHas (pappopoBasi, IpeIMETHbIE
CTEKJIa, BOPOHKA KaleJbHas IapooOpa3Has, CTyNKa ¢ IECTUKOM, KpUCTAJUIN3al[MOHHAS Yalla,
Oymara puiabTpoBabHast, HA0OPbl HHAMKATOPOB, TPOOKK PE3UHOBBIE, CTEKIITHHbBIE TPYOKH.
HaGops! peakTuBOB.

Kommsrotep, mpoektop, Habopsl CD auckoB mo Temam.
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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamMma no xuMuu Juist o0yuaromuxcs 9 kjiacca cocraBieHa Ha ocHoBe TpeGoBaHui K
pe3ysbTaTaM OCBOSHHSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOLIEro 00pa3oBaHMUs,
npencrapieHHbIX B DenepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
00pa3oBaHusl, C yUETOM paclpeAerIEHHBIX M0 KIaccaM IPOBEPIEMbIX TpeOOBaHUIl K pe3ysIbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTeIbHOM IpOorpaMMbl OCHOBHOT'O 0011er0 00pa30BaHuUs U 3JIEMEHTOB COZEp KaHu,
MPEJCTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMHUH, a TaKkke Ha ocHOBe [IprMepHOit mporpaMmsl
BOCIUTaHMsI 00yUaroIMXCsl IPH MOJy4EHUH OCHOBHOT'O 00111ero oopa3zoBanus u ¢ yuérom Konuenuuu
MpernoiaBaHus yueOHOTo npenMeTa « XUMusi» B 00pa3oBaTeNIbHBIX Opranu3anuix Poccuiickoit
denepanyy, pealu3yoLMX OCHOBHbIE 0011e00pa3oBarenbHble IporpaMmMsl (yTB. Pemennem Komnerun
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmera « XuMus» B JOCTHXKEHUE LieIeld OCHOBHOT'O 0011ero oopa3zoBaHust 00yclIoBIIeH
BO MHOTOM 3HAa4Y€HHUEM XHMHUYECKOM HAaYKHM B IO3HAHUHW 3aKOHOB MPUPO/JIbI, B PA3BUTHUH IMTPOU3BOJAUTCIIbBHBIX
cuJ1 00LIEeCTBa U CO3JJaHUH HOBOI 0a3bl MaTepuaIbHON KYJIbTYpPHI.

XUMHUS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK PAaclpocTpaHuiia CBOE BIUSHUE HAa BCe 00JACTH
YEJI0BEUECKOr0 CYLIECTBOBAHMUS, 3a/1aJla HOBOE BUICHUE MUPa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOW KYJIbTYpHl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUU CIIY)KUT OCHOBOM JIJIst
(dbopMUPOBaHUS MUPOBO33PEHUS YEIIOBEKA, €r0 MPEACTABICHUIN 0 MaTepUaIbHOM €IMHCTBE MUPA; BAXKHYIO
poJib UrparoT GopMUpyEMbIE XUMHUEHN MPEACTABIECHUS O B3aUMOIIPEBPALLIEHUSIX SHEPTUU U 00 SBOJIIOLIUU
BEIIIECTB B MPUPO/IE; COBPEMEHHAsi XMMHUsI HAallpaBJIeHa Ha peleHre IMo0aIbHBIX MPo0JIeM YCTOHYMBOTO
pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTHUECKOM, MUILIEBOI U SKOJIOIMYECcKOil 6€30MMacHOCTH, IpodieM
3/paBOOXPAHEHMUS.

B ycrnoBusix Bo3pacraroniero 3Ha4eHus XUMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOTO 00pa3oBaHus. B miaHe conuranu3aiiy OHO SBIISETCS OJJHUM U3 YCIOBHIM (POPMUPOBAHUS
WHTEJUICKTA JUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHA.

CoBpeMeHHOMY YeJIOBEKY XUMUUECKUE 3HAaHUS HEOOXOAUMBI JJ1s1 IPUOOPETEHHsI OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYIAUTHCS B COLMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOpa3HOU
KHM3HHU OOLIECTBA, JUIsl OCO3HAHMS BaKHOCTH Pa3yMHOI'0 OTHOILIEHUS K CBOEMY 3/I0POBBIO U 3/J0POBBIO
IPYTHX, K OKpY’Karollel IPUPOTHON cpenie, Al TPaMOTHOTO TIOBEIEHUS IIPU UCIIOJIB30BAHUU PA3INYHbIX
MaTepUajIoB U XMMHYECKUX BEIIECTB B TOBCEIHEBHOM KU3HH.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBISIETCS] 0A30BbIM 110 OTHOILIEHHUIO K CHCTEME O0IIIEero
XuMHueckoro oopazonanus. [Io03TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO PeaH3yeT MPHUCYIIIe 001meMy
XUMHUYECKOMY 00Pa30BaHUIO KITIOUEBbIE IIEHHOCTH, KOTOPBIE OTPaXKAOT roCy1apCTBEHHbBIE, OOIIECTBEHHBIE U
MHIUBUAYaAJIbHbBIE TOTPEOHOCTH. DTUM ONPEAEIAETCS CYIIHOCTh O0IIel cTpaTeruu o0y4eHus, BOCIIUTAHUS U
pa3BUTHS 00y4JaIOIIUXCS CPEACTBAMU yU€OHOTO MpeaAMEeTa «XUMHUS.

N3yuenune nmpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH 711 caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 001Iel 1 (YyHKIIMOHATBHON TPAaMOTHOCTH; 2) BHOCUT BKJIaJ B (GOPMHUPOBAHHE
MBIIIJICHHUS] U TBOPUYECKUX CIIOCOOHOCTEN TOIPOCTKOB, HABBIKOB UX CAMOCTOATEIHHON yueOHOH
NeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HHU, TaK U B IPO(EeCCUOHAIBHON IeATETHHOCTH; 3) 3HAKOMUT CO CIeH(PUKON HAyYHOTO MBIIUICHUS,
3aKJIaJIbIBACT OCHOBBI LCJIOCTHOI'O B3TJIdAa Ha CAMHCTBO NPUPOJALI U YCIIOBCKA, ABJIACTCSA OTBCTCTBCHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIocOOCTBYyET
(bopMHPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

Haspannple HampaBiIeHUs B 00y4SHUN XUMUU 00ECIICUNBAIOTCS CIIEITUGPUKON COJepKAHUS TIPEIMETa,
KOTOPBIH ABIIETCS NIEAArOTHYECKH aJalTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKU XMMHH Ha ONpeAeIEHHOM
Jrare €€ pa3BUTHS.

Kypc x¥uMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIMMICS OCHOB HEOPTaHUYECKOM
XMMHUHU 1 HEKOTOPBIX MOHATHH U CBEIEHUH 00 OTAEIbHBIX 00BEKTaX OPraHMUECKOW XUMUU.

CtpykTtypa coaep:kanus npeamera chopMUpOBaHa Ha OCHOBE CUCTEMHOTI'0 TIOJIX0/Ia K €r0 U3y4YCHHIO.
ConeprxkaHue CKJIaIbIBAETCS U3 CUCTEMBI MMOHATUN O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMbI TOHITHI
0 XuMH4YecKoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPHUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HAa OCHOBE TEOPETUUECKHUX MPEJACTABICHUN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YyUeHHs KaK OCHOBBI BCEro ecTecTBO3HaHusl, ypoBHs [lepuoanueckoro 3akona J{. 1. MeneneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YYEHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3U, IPEICTABICHUI 00
ANEKTPOIIUTUYECKON JUCCOLMAIIMH BEIIECTB B pacTBopax. TeopeTuueckue 3HaHusI pacCMaTpUBAIOTCS Ha
OCHOBE SMITMPUYECKH MOJTYUYEHHBIX U OCMBICIICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEA0BATEIHLHO OT OHOTO
YPOBHS K APYTrOMY, BBIMOIHSA (GYHKIIHMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO IPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEILIECTB.

Takast opranu3anus cofepKaHus Kypca cnocoOCTBYeT MpeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEiH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbiM 0OecrieunBaeTcsi BO3MOKHOCTD
¢dbopmHpoBaHUs y 00y4arOIIUXCs IEHHOCTHOI'O OTHOUICHUS K HAYYHOMY 3HaHMIO U METO/1aM TO3HaHUs B
Hayke. Ba)kHO Take 3aMETUTh, YTO OCBOCHHUE CO/IEPIKAaHUS Kypca IPOMCXOIUT € IPUBJICUCHUEM 3HAaHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjacc.

HEJN U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMMUS»

K nHampaBieHnio nepBocTeneHHON 3HAUMMOCTH MIPH peain3aliy 00pa3oBaTeIbHbIX QYHKINN
npeaMeTa«XuMHus» TPAIUIIMOHHO OTHOCAT (hOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESTETLHOCTH YeJIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyIbTYpHhI. 3a/1aya MpeAMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUECKOr0 XapaKTepa, si3blka HayKy, 3HAHUN O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMHUYECKUX PEAKIUi, a Takke B GOPMUPOBAHUH U PA3BUTHU YMEHHM U CIIOCOOOB JIEATETLHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHHUEM, HAOIIOIEHIUEM U MTPOBECHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM
mpaBuiI 6€30MacHOTO OOpAIeHHsI C BEIIECTBAMHU B NMTOBCETHEBHON KU3HH.

Hapsny ¢ atuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYeHHs Ha pa3BUTHE U CAaMOPA3BUTHE JIMYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUUThCS U MPOJ0IDKATh CBOE 0Opa3zoBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

B cBsi3u ¢ 3TUM IpU M3Y4YEHHUH ITpeIMeTa B OCHOBHOM LIKOJIE JOMUHHUPYIOIlee 3HaYeHHE TPUOOPENH TaKue
LEJH, KaK:

(opMHpOBaHNE UHTEIJIEKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY IPUHATUIO PEIICHU, CIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM
KHU3HH;

HalpaBJIEHHOCTh O0YUYEHHUS HAa CUCTEMAaTHYECKOE MPHOOIICHUE YyUalUXCsl K CAMOCTOSTEIbHON



MO3HABATEIBHOM ESTETLHOCTH, HAYYHBIM METOAAM MO3HAHUS, (POPMUPYIOLTMM MOTHUBAIIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUU;

o0ecrieyeHne yciIoBui, CIIOCOOCTBYIOMUX MPUOOPETEHUIO 00YJAIOLTMMHUCS OTBITa pa3HOOOpa3HOM
NeSTeTbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIINH ), IMEIOLIIX
YHHUBEpCAJIbHOE 3HAUYEHUE [T PA3INYHBIX BUIOB JIEATEILHOCTH;

¢dopmMupoBaHnEe YMEHHN OOBSICHATH M OLICHUBATH SIBIICHUS OKPY)KAIOIIETO MUPa HA OCHOBAHUH 3HAHUHN U
OTIBITA, TIOJTYYEHHBIX ITPH U3YUYECHUH XUMHU;

¢dopmupoBaHue Y 00yJarOmuUXCcs TYMAaHUCTHUECKUX OTHOIIECHUH, TOHUMaHUS IEHHOCTH XUMUYECKUX
3HAHUH U BEIPAOOTKH SKOJIOTUYECKH LEIecO00pa3HOro NOBEACHHS B OBITY M TPYAOBOW JACATEIHHOCTH B
LEJIAX COXPAHEHUS CBOETO 370POBBS 1 OKPY)KAIOLIEH MPUPOTHON CPEebl;

pa3BUTHE MOTHUBAILIMH K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOGHHSI 00IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIs U HAPABIEHHOCTH
JanbHerIero ooy4eHus.



COJEPKAHUE YYEBHOI'O ITPE/IMETA

BemecTBO 1 XUMHYeCKas peaKkuus

[lepuoanueckuii 3akoH. [lepuoauueckas cucrema xumMmuueckux snemeHnToB . . MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOIOB, Kalusl,
KaJIbLUs U UX COCIMHEHUI B COOTBETCTBUHM C MOJIOKEHUEM IEMEHTOB B [lepuoanyeckoi cucreme u
CTPOEHUEM HX ATOMOB.

CrtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIIMUECKUX PELIETOK, 3aBUCUMOCTb CBONCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Knaccudukanus 1 HOMEHKIIATypa HEOPTaHUIECKUX BEIIECTB (MEXKAyHAPOHAS ¥ TPUBUAIBHAS).
XHUMUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIUXCA K Pa3JMYHbIM KJIacCaM HEOPraHUYECKUX COCIMHEHUM,
TFEHETUYECKas CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanust XaMUUECKHX PEaKIMid 10 Pa3IMYHbIM MMPU3HAKaM (110 YHUCTY U COCTaBY yYacCTBYIOIIUX B
peaKuu BEHIeCTB, MO TEIIOBOMY 3 (DEKTY, 0 U3MEHEHHUIO CTENEHEH OKUCICHHS XUMUYECKUX JIEMEHTOB,
0 00PaTUMOCTH, TI0 YYACTHIO KaTanu3aTopa). JK30- U IHAOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
yYpaBHEHUSI.

[ToHsITHE O CKOPOCTH XUMHYECKOH peakiuu. [TorsTHe 006 00paTHMBIX U HEOOPATHMBIX XUMHUYECKHX
peakuusix. [IoHsITHE 0 TOMOTE€HHBIX U T€TEPOreHHbIX peakiusax. [IoHsATHEe 0 XUMUYECKOM PaBHOBECHUU.
@DaKTOpBbI, BIUSIOLUIME HA CKOPOCTh XMMUYECKOW PEaKIIUK U TI0JIOKEHUE XUMUYECKOT0 pAaBHOBECHSI.

OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKITUH, SJICKTPOHHBIN OaJIaHC OKUCIIUTEIIBHO-BOCCTAHOBUTEIIEHON
peakuuu. CocTaBlIeHUE YPAaBHEHU OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C UCIIOJb30BaHUEM METO/1a
AJICKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTAUECKON AUCCOIUALINK. DJIECKTPOIUTHI U HE- AIEKTPOIUThHI. KaTMOHbI, aHHOHBI.
MexaHu3M IMCCOLMALMY BEIIECTB C PAa3IMYHBIMU BUAAMU XUMHYECKOU CBsI3U. CTENEHb AUCCOLMALINH.
CunbHbIe U cradble YEKTPOIUTHI.

Peakuuu noHHOTO 0OMEHa. Y CIIOBHS MPOTEKaHUS peakluii HOHHOTO OOMEHa, MOJIHBIE U COKPAIEHHBIE
MOHHbIE YpaBHEHUs peakinii. CBONCTBA KUCIIOT, OCHOBAaHUM U COJIE B CBETE MPeICTaBICHHM 00
ANEKTPOJUTUYECKOHN Auccounanuu. KauecTBeHHbIe peakiini Ha HOHBI. [loHATHE O THApONIN3E CoMel.

XVMMHYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE C MOAEIISAMU KPUCTAIUIMYECKHUX PEIIETOK HEOPraHMYECKUX
BELIECTB — METAJIOB M HEMETAJUIOB (TpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOpUAA HATPUS);
UCCIIeIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHN peakIuK OT BO3JEHCTBUS pa3IMUHBIX (PAKTOPOB;
UCCIIEIOBaHKE IEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, IPOIECCA IUCCOLUALIMH KUCIIOT, IEJI0YeH U coel
(BO3MOYKHO HCITI0JIb30BAHUE BUJICOMATEPHAIIOB); IPOBE/ICHUE OIBITOB, MILTIOCTPUPYIOMINX TPU3HAKU
NpOTEeKaHMs peakunii HOHHOTO oOMeHa (0Opa3zoBaHUeE OCajiKa, BhIJICIEHHE ra3a, 00pa3oBaHUE BObI); OMBITOB,
HINTIOCTPUPYIOIIUX TPHUMEPHI OKUCIUTEIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (FOpeHI/Ie, p€aKkuru pas3IoKCHHUA,
COEIMHEHMS ); pacllO3HaBaHNE HEOPraHMYECKHUX BEIIECTB C TIOMOIIbIO KAYECTBEHHBIX PEAKLUIl Ha HOHBI;
PEIICHUE SKCIICPUMEHTAJIBHBIX 3a1a4.

HemeTa/jibl 1 HX COeIMHECHUSA

OO0mast xapakTepucTHKa rajjoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.
Crtpoenue u GpU3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUYECKHE CBOMCTBA HAa IPUMEpE
XJiopa (B3aMMOJIEHCTBHE C METAITIAMH, HEMETAIlJIaMH, I1eI04aMu). Xj10poBoopo. CossiHas KUCIOTa,
XUMHUYECKHE CBOWCTBA, MTOIyYEHUE, IPUMEHEHHE. [elicTBHE XI0pa U XJIOPOBOIOPOJA HA OPraHU3M
4esloBeKa. BaxkHenmme XJIOpUabl U UX HaXO0KICHHUE B IIPUPOJIE.

O6mas xapaktepuctuka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCIICHHSI.



Crpoenue u Gpu3NUECKUe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cephl. AJITIOTPOIHBIE MOAU(DUKALIUT
KHCJIOPOJIa U Cepbl. XUMHUUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTpOEHUE, GU3HMIECKUE M XUMHYECKUE
cBoricTBa. OKCUABI Cephl KaK MPECTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIIOTa, GU3UUECKUE U
XUMHYECKHE CBOMCTBA (00IIME KaK MPEICTaBUTENS KJIacca KUCIIOT U crienuuyeckue). XuMUIeCKue
peaxiuu, Jiexaliue B OCHOBE MPOMBILUIEHHOTO crioco0a noiyueHus: cepHoil kucnotsl. [lpumenenue. Conu
CepHOM KUCIIOTHI, KAaUeCTBEHHAs peakiys Ha cynb(ar-uoH. Haxoxaenue cepbl U €€ COeTMHEHUI B TIPUPOJIE.

XUMUYECKOE 3arpsi3HEHUE OKPY’KaAIOIIEH Cpelibl COETMHEHUSIMU Cepbl (KUCIOTHBIE TOK/H, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS.

O61mmas xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEePHbIE CTETICHU
OKHCJICHUS.

A30T, pactpocTpaHeHue B Ipupoe, GU3NIECKUe U XMMUYEeCKHe CBoWicTBa. KpyroBopoT a3oTa B mpupo/e.
AmMmMuak, ero (pu3nYecKre U XUMUYECKUE CBOWCTBA, OTy4YeHUe U npuMeHenne. Cou aMMOHHSI, UX
(bu3nuecKre U XUMUYIECKIE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha MOHBI aMMOHUS. A30THAS
KHCJIOTa, e€ MmoyryueHue, Gu3ndeckue 1 XUMHUECKUe CBOCTBa (00IIMe KaK MPeICTaBUTENs Kilacca KUCIIOT U
cnenuduueckue). McnonapzoBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAIIbHBIX yI00pEHUi.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHNE
BO3/yXa, IIOYBHI U BOJIOEMOB).

dochop, ammorpornHbie MOgUbUKaMK hocdopa, Pu3nUecKre U XUMHIECKHE CBOMCTBA. OKCHT
docdopa(V) u pochopnas kucinota, pusndeckue 1 XMMHUIECKUE CBOMCTBA, oiyueHue. Mcnonb3oBanue
docdaToB B kauecTBE MUHEPATbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 31eMeHToB IV A-rpyribsl. OcOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

Yrnepon, amoTponHbeie MOAU(UKAIIK, pacpOCTpaHeHHE B MIPUPOAE, HU3UUECKUE U XUMUYECKUE
cBoiicTBa. Axcopbuus. Kpyrosopot yriaepoaa B mpupoae. OKcusl yriaepoaa, ux Gpusndyeckue 1 XUMHUECKHe
CBOWCTBA, JICHCTBUE HA )KUBBIE OPTAaHU3MBI, ITOJIyYeHHE U TIPUMEHEHUE. DKOJIOTHYECKHE MTPOOIIEMBI,
cBs3aHHbIe ¢ okcuaoM yraepoaa(lV); rumoresa riao0anbHOTO MOTEIUICHUS KITMMaTa; TapHUKOBBIN P QeKT.

VYronbHas KUCIOTa U €€ CONU, UX PU3NUECKHEe U XMMUYECKHE CBOMCTBA, MOyYeHUE U IPUMEHEHHUE.
KavecTBeHHast peakiys Ha kKapOoHaAT-HOHBI. Mcnoabp30BaHne KapOOHATOB B OBITY,
MEJULIMHE, IPOMBILUICHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanpHbIe MOHATHS 00 OPraHUYECKUX BELECTBAX KaK O COEAMHEHUX yriieposa (MeTaH, 9TaH,
STHUJIEH, alleTUJIEH, 3TAaHOJ, INIMIIEPUH, YKCYCHas KucioTa). MX coctaB n xumuueckoe crpoenue. [lonarue o
OMOJIOTMYECKH BaXKHBIX BEILECTBAX: )KHUPaX, O€JIKax, YIIIeBOAAaX — U UX POJIM B )KU3HU YeJIOBEKa.
MarepunanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCIMHEHHM.

Kpemuuii, ero pusndeckue u XumMuyeckrue CBOMCTBA, ojyueHue u npuMeHenne. CoeMHEHNsI KpEMHUS B
npupoae. O6uue npencrasinenus o0 okcuae kpemuus(1\V) u kpemuueBoit kuciore. CUIHKaATHI, UX
UCTOJIb30BaHUE B OBITY, MEIMIIMHE, TPOMBIIIJICHHOCTU. BaskHeiie cTpouTenpHble MaTepuabl: KepaMHKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpolneMpl 6e30MMacHOro MCIOJIb30BaHMsI CTPOUTEIBHBIX MaTepPHAaJIOB
B TIOBCETHEBHOM JKM3HU.

XUMHUECKUH SKCTIEPUMEHT: U3y4eHHEe 00pa3[0B HEOPTraHUYECKUX BEIECTB, CBOUCTB COJITHOM KHCIIOTHI;
MIPOBE/ICHNE KAaUEeCTBEHHBIX PEaKINil Ha XJIOPH/I-MOHBI U HA0III0/ICHHE IPU3HAKOB MX MPOTEKAHUS; OBITHI,
oTpakaromue GU3nIecKue 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U MX COCAMHEHUH (BO3MOMXHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); 03HAKOMIICHHE ¢ 00pa3IiaMu XJIOPHUI0B (TAJIOTEHHUIOB); 03HAKOMIICHHE ¢ 00pa3iamMu
cephl U €€ COeMHEHUSIMH (BO3MOYKHO UCIIOIb30BaHUE BUIEOMATEPHalIOoB); HAOII0I€HUE TTpolecca
oOyTriMBaHMs caxapa Moj JAeiicTBHEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3yY€HUE XUMUYECKUX
CBOWCTB pa30aBlIeHHON CEpHON KUCIIOTHI, TPOBEACHNE KaUeCTBEHHOM peakiny Ha cynb(haT-HoH U
Ha0II0/IeHUE TTpU3HaKa e€ MPOTEKaHusl; O3HAKOMJICHUE C (U3HMUYECKUMU CBOMCTBaMHU a30Ta, hochopa u ux



COCTMHEHHH (BO3MOYKHO MCITOJIb30BaHNE BUIEOMATEPHAIIOB), 00Opa3iiaMu a30THBIX B (OCHOPHBIX
ynoOpeHuit; moiaydueHue, coOupanue, pacro3HaBaHue U U3y4E€HUE CBOMCTB aMMHaKa; MpOBeICHHE
Ka4eCTBEHHBIX PEAKIMI HAa MOH aMMOHUS U (pocaT-uoH U U3ydeHue NPU3HAKOB UX MPOTEKaHUS,
B3alMO/JICIICTBIE KOHLIEHTPUPOBAHHON a30THON KUCJIOTHI C MEbIO (BO3MOYXHO HCII0JIb30BAHNE
BUJIEOMATEPHAJIOB); U3yYEHHE MOJIeNIel KPUCTAJUIMYECKUX PELIETOK anmasa, rpaduTta, QpyuiepeHa;
03HaKOMJIEHHUE C IPOLIECCOM aJICOPOIIMM pACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOUCTBOM
IIPOTUBOIa3a; MoIy4eHue, CoOOMpaHue, paclio3HaBaHNE U U3yYEHUE CBOMCTB YIJIEKUCIIOTO rasa; poBEIECHNE
KayeCTBEHHBIX PEAKIMI Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYeHHE IIPU3HAKOB UX MPOTEKAHUS;
03HAaKOMJIEHHUE C MPOAYKIMEN CUJIMKATHOM MPOMBIIIJIEHHOCTH; PEILIEHUE SKCIIEPUMEHTANIBHBIX 3a/]a4 110
TeMe«BaxHeHInue HeMETaJuIbl U UX COCAVUHECHUSY.

MeTajuibl M HX COeAUMHEHUS

OO011ast XapakTepUCTHKA XUMHUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH HX I1OJIOKEHUS B
Ilepuoauueckoit cucreme xumuueckux 3nemenTos /1. . Menneneesa u crpoenus atoMmoB. CTpoeHue
MeTaJlI0B. MeTanuueckasi CBsI3b U METAJUIMUECKas KpUCTaInyecKas peérka. DJIeKTPOXUMUYECKUH psij
HanpspkeHui MetaioB. OU3nuecKue U XMMUYeCcKue CBOMCTBa MeTaJioB. OO01Ire crnocoObl MOTyYeHHsI
MeTasuioB. [IoHsTHE O KOPPO3UK METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT Koppo3uu. Criassl (CTasb,
YYT'yH, AIOpaJOMUHUMN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBILIUIEHHOCTH.

Ilenouynbie MeTaibl: onoxeHue B [lepruoanueckon cucreme xumuueckux aemeHToB Jl. . Menzaeneesa;
CTPOEHHE UX aTOMOB; HAXO0KJIeHUE B Npupoje. Pu3nyeckue 1 XMUMUUECKHE CBOICTBA (Ha IpUMepe HaTpus U
kayust). OKCUIBI U THIPOKCUIBI HATPUSA U Kanud. [[puMeHeHre menoyHbIX METaIOB U UX COCIMHEHUM.

[[{enouHO3eMeNnbHBIE METALIBI MArHUM U KaJbLUi: 11o0keHue B [lepuoanyeckoil cucreMe XUMHYECKUX
anemenToB J[. 1. MenzeneeBa; CTpoeHHE X aTOMOB; HAX0XKACHHUE B ipupoae. PU3ndecKkue 1 XUMUIECKUE
CBOMCTBAa MarHus U Kayiplins. BaxHeime coequHeHus Kanblus (OKCH, TUIPOKCU, coin). JKEcTKoCTh
BOJIBI U CIIOCOOBI €€ yCTpaHEHH .

AmomuHuil: nonoxenue B [leprnoanueckoit cucteme xumudeckux 35eMeHToB J1. M. Menneneesa;
CTpPOEHHUE aToMa; HaXOXKJeHue B pupoje. dusnyeckrue 1 XUMUYECKHUE CBOMCTBA amtoMUHUS. AMDOTEpHBIE
CBOWCTBA OKCHJIAa U THAPOKCUIA ATFOMUHUA.

Keneso: nonoxenne B [lepnonnueckoi cucreme xuMuueckux anemeHTos J[. . MenneneeBa; ctpoeHne
aToMa; HaxoxJieHue B mpupoze. usnueckue 1 XUMUYECKHue CBOMCTBa xkeine3a. OKCHIbL, THIAPOKCHUIBI U COJTU
xene3a(ll) u xxeneza(lll), ux cocras, cBoiicTBa U OTyYEHUE.

XUMHUYECKUH SKCTIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3llaMy METAJIOB | CIJIAaBOB, UX (PU3NICCKUMU
CBOMCTBaMMU; U3yUYECHHE PE3YIHTATOB KOPPO3HH METAIIOB (BO3MOKHO UCIIOJIB30BaHUE BUACOMATEPUATIOB),
0COOCHHOCTEH B3aUMOJICHCTBHUS OKCHJIa KAJIBITUS M HATPHS C BOJOM (BO3MOXKHO HCITOJIH30BAHHE
BUJICOMATEPHAIIOB); UCCIIEOBAHNE CBOMCTB KECTKOM BOJIBI; MPOIIECCa TOPEHHUS JKeJe3a B KUCIOPOe
(BO3MOYKHO HCITOJIb30BAHHUE BHUICOMATEPHAIIOR); PU3HAKOB MTPOTEKAHUS KAYSCTBCHHBIX PEaKIIU Ha HOHBI
(Maruus, Kby, aTroMUHUS, uHKa, xkeneza(ll) u xenesa(lll), mequ(ll)); HabnroneHue u onvucanue
MIPOIIECCOB OKPAIIMBAHMS INTAMEHN HOHAMU HATPUS, KATHS U KATBIUS (BO3MOXHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB); UCCIIETOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCH/Ia ATFOMUHHUS U THAPOKCH/IA ITUHKA;
pelIeHre YKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHeHIIe MeTaTbl U UX COCTMHCHUSD).

XuMus M OKpYyKamoLas cpeaa

Hossie maTepuansl 1 TexHOJIOrMU. BemecTBa 1 MaTepuaibl B IOBCEIHEBHOM KU3HU YENOBEKA. XUMHUS U
310poBbe. bezonacHoe NCoab30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momorrs npu
XUMHUYECKHX 0’KOTrax U OTpaBlIeHUsIX. OCHOBBI 3KOJIOTMYECKON TPaMOTHOCTU. XUMHUUYECKOE 3arpsA3HEHUE
OKpYy»Karollen cpebl (mpenenbHas nonycrumas konueHntpamus seuiects — [1JIK). Poxs xumun B perienun
9KOJIOTHYECKUX TPOOIEM.



[IpupoaHbIE HCTOYHUKH YTIEBOJOPOOB (Yroib, IPUPOIAHBIH ra3, He(Th), IPOAYKTHI HX MepepabOTKH, UX
POJIb B OBITY U POMBIIIIEHHOCTH.

XUMHUECKUH SKCTIEPUMEHT: U3y4eHHE 00pa3I0B MAaTEepUAIIOB (CTEKIIO, CIUIaBbI METAILIIOB, TIOJMMEPHbIE
MaTepUabl).

Me)l(l'[peI[MeTHbIe CBSA3H

Peanu3zanus MexnpeaMETHBIX CBA3EH NPU U3yUYEHUU XUMUU B 9 KJlacce OCYILLECTBIISIETCS YEPE3
UCIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U NOHATHH, SBJISIFOIMXCA CUCTEMHBIMU JUISI
OTJIENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT O IIUKJIa. Peanu3anus MeXIpeAMETHBIX CBA3CH NIPU U3yYECHUU
XUMHHU B 9 KJ1acce OCYIIECTBIIETCS YEPE3 UCII0JIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUHbIX IOHITHH, TaK U
IIOHATHUM, SBIAIOIUXCA CUCTEMHBIMU JJI OTJENIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJaccupuKalus, NepuoAUYHOCTb, HAOIIOICHIE, SKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOIEIIb,
SIBIICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MAaTEpUAJIbL.

®dusnka: MaTepusi, aTOM, FJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIbI, PaINOAKTUBHOCTbD,
MOJIEKYJIa, JJIEKTPUUYECKUH 3apsil, IPOBOJIHUKH, TOTYIIPOBOIHUKH, AUIIEKTPUKH, POTOIIEMEHT, BEIIECTBO,
Teo, 00bEM, arperaTHOe COCTOSIHHE BEIIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTD, KPUCTAIIMYECKAs PEIIETKA,
CIUTaBbI, PU3NICCKUE BEIMIMHBI, CIIMHUIBI U3MEPEHUS, KOCMHYECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE3/IHI,
Comnnre.

buonorus: porocunres, npixanue, Ouocdepa, skocucTeMa, MUHEpaJIbHbIE YA0OPEHUSI, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITbI, TOPHBIC TIOPOIBI, ITOJIC3HBIE HCKOIIAEMEBIE, TOTUINBO,
BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenne xumMuu B 9 Ki1acce HaNpaBJIeHO Ha JOCTHKEHUE 00YYarOLIMMHUCS JIMYHOCTHBIX, METAIIPEMETHBIX
U TIPEIMETHBIX PE3Yy/IbTaTOB OCBOCHHS YU€OHOTO IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTHUTAIOTCS B XO/I€
00y4eHMs XMMUU B €IUHCTBE y4eOHOM U BOCIIUTATENbHON JiesiTenbHOCTH OpraHu3aliy B COOTBETCTBUH €
TpaJULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIaAMH U HOPMaMHU NOBEJCHHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAaMOPa3BUTHS
U cOLlMaIM3alK 00y4JaroIuXCs.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIEIUIO,
MMOHUMAaHUS 3HAUYCHUSI XUMUYECKON HayKu B )KM3HU COBPEMEHHOTO 00IECTBa, CIIOCOOHOCTH BIA/IETh
JIOCTOBEPHOH MH(OPMAITHEH O TIEPEIOBBIX TOCTHKECHUSIX U OTKPBITHIX MUPOBOH M OTCUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIECTBa;

I'paknaHCcKOro BOCIIMTAHMS

2) MMPpEaACTaBJIICHHUA O COUAJIBHBIX HOPpMAaX U MpaBuIax MEKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIE0BATENbCKOM, TBOPUECKOH U
APYTUX BUAAX JEATEbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH IPH BHIIOJIHEHUH
y‘-I€6HI>IX, IMMO3HAaBAaTCJIbHBIX 3a/la4, BBIIMMOJIHCHUH XUMHYCCKUX SKCIICPUMCHTOB, CO3JJaHUN y‘I€6HI)IX ITPOCKTOB,
CTpeMJIEHHs K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIM B Tpoliecce 3TON y4eOHOH AesaTenbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IHIef/'I C IMMO3UIUMH HPAaBCTBCHHEBIX W IMPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI OCJIEACTBUI MOCTYIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNUN O BEIIECTBE U XMMUYECKOH PEaKINH, COOTBETCTBYOIIIX
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH M COCTABIISIFOIINX OCHOBY ISl TOHUMAHHUS CYIIHOCTH HAYYHOMH
KapTHHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS MIPUPOJIBI, B3AHMOCBSI3IX
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIIPABJIIEHHBIX HA ITOJyYE€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsICHEHUS HAOIIOAaEMBbIX MTPOLIECCOB U SBJICHUI;

5) mo3HaBaTenbHON, HHOOPMAITMOHHON M YUTATEIBCKON KYJIbTYpPhI, B TOM YHCIIe HABBIKOB
CaMOCTOSITENTHOU Pa0OTHI C Y4€OHBIMHU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMA TEXHUISCKUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YYEHUIO U MTO3HAHUIO, JIIOO03HATEIIBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbS

7) 0oco3HaHUs IEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX NPUBBIYEK (YHIOTpeOIeHUS
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEeHHUs1), HEOOXOAMMOCTHU COOJIIOICHHS IPAaBUI O€30MacHOCTH NP 0OpaIeHUH C
XUMHAYECKHMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

TpyaoBoro BocnuTaHus
8) nHTEepeca K MPaKTHYECKOMY U3YUEHUIO IPOoQecCcuii U Tpyna pa3InuyHOro poja, yBaXXEHUE K TPy U



pe3ylbTaTaM TPYIOBOU IEATEIHHOCTH, B TOM YKCJIEC Ha OCHOBE MPUMEHEHUS IPESIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BBHIOOPA MHINBUAYAILHOW TPAEKTOPUH MPOOKEHHS 00pa30BaHUS C YIETOM JTHYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIISIITHOM
npodecCHOHATLHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJJaITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) KOJIOTHYECKH 11eTIECO00PA3HOT0 OTHOIICHHUS K MPUPO/Ie KaK HCTOYHHUKY JKM3HU Ha 3emiie, OCHOBE €€
CYIIECTBOBAHMSI, MOHUMAHHUSI [ICHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pa3a JKU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHHS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTE ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIIHUSIX, YTPOXKAIOIINX 30POBBIO
W SKU3HH JIIOJICH;

10) criocoOHOCTH TPUMEHSTH 3HAHUS, TIOJTy4aeMbIe TIPH U3YYCHUH XUMUH, JUIsl PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXKaloIen MPUPOTHOMN Cpe10i, MOBBIIIEHUS YPOBHSI 3KOJIOTHYECKOW KYJIbTYpPbI, OCOZHAHUS
r7100aJIbHOTO XapakTepa 3KOJOTMYSCKUX MPOOJIeM U IMyTel UX PELICHHs TOCPEACTBOM METOI0B XumMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCSA UM B IIO3HABATENIbHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeIMEeTHBIX Pe3yabTaTOB BBICISIOT 3HAYUMBIC I (DOPMHPOBAHUS MHUPOBO33PCHHUS
OOIICHAYYHBIE TIOHATHUS (3aKOH, TCOPHUS, TPUHIIUII, TUTIOTE3a, (PAKT, CHCTEMa, ITPOIIECC, SKCTICPUMEHT H JIp. ),
KOTOPBIC UCIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YICOHBIX MPEMETaX U MO3BOJISIOT HA OCHOBE 3HAHUU U3
3TUX MPEeIMETOB (OPMHUPOBATH MPECTABICHUE O LIEJTOCTHOM HAyYHOU KapTUHE MUPA, U YHUBEPCATIbHBIC
yueOHbIe AelicTBUA (T03HABATENIbHBIE, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIIEUNBAIOT
(hopMHpOBaHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TIJIAHHPOBAHUIO U OCYIIECTBICHUIO YIEOHOM
JIeSITEILHOCTH.

MeTaHpCHMeTHHe pPE3yIbTaTbl OCBOCHUA 06pa3OBaTeHBHOﬁ MporpaMmsal IO XUMHUH OTPAKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBbIME JIOTHYEeCKHMH JeHCTBUAMU

1) YMCHHUEM HUCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOT'O MBIIIIJICHUS ITPU OCBOCHUU 3HAHMUI: PAaCKpPbIBATH CMBICJI
XUMHUYECKHUX TTOHITHI (BBII[CJ'I}ITB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABIINBATH B3aUMOCBA3b C APYTUMU
HOHHTI/IHMI/I), HCIIOJb30BAaTh IMOHATHUA JIJIA 0OBSICHEHHUS OTACIBbHBIX q)aKTOB n HBJ'IeHHfI; BLI6I/IpaTB OCHOBaHUA
W KpUTCPUU IJIA KJ'IaCCI/I(i)I/IKaLII/II/I XHUMHUYCCKUX BCUICCTB U XUMHUYCCKUX peaKuHﬁ; YCTaHABJIMBATHL ITPUYIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKACHUSA (I/IH,[[yKTI/IBHBIC,
ACAYKTHUBHBIC, 110 aHaHOTI/II/I); JeJ1aTh BBIBOJbI U 3aKJIFOUYCHUS,

2) YMCHHUEM IIPUMCHATH B IPOUCCCC MMO3HAHUA ITOHATUA (HpCIIMCTHBIC u MeTaHpC,Z[MeTHLIC),
CUMBOJIMYCCKHUEC (3HaKOBBIC) MOZCIIN, UCIIOJIB3YECMbIC B XUMHU, npeo6pa303513aTL IIHUPOKO MPUMCHACMELIC B
XUMHHU MOICIIBHBIC TPCACTABJICHUSA — XUMHUYECKUH 3HAK (CI/IMBOJ'I BHCMCHTa), XHUMHUYCCKas (I)OpMyJ'Ia u
YpaBHCHHC XUMHUYECKOH PCaKu — MpHu PpCIICHUNU y‘-IC6HO-H03HaBaTeJ'ILHLIX 3aaad; C y‘-IéTOM 9TUX
MOACIBHBIX HpeI[CTaBJ'ICHI/Iﬁ BBIABJIATH U XapaKTCPHU30BATh CYIICCTBCHHBIC IIPU3HAKN U3Yy4YaCMbIX
00BEKTOB— XUMHUECKUX BCIICCTB U XUMHNYCCKHUX peaKuHﬁ; BBISABJIATH OGIJ.[I/IC 3aKOHOMCPHOCTH, IIPUIUHHO-
CJICACTBCHHBIC CBA3U U IIPOTUBOPCUUA B U3YIACMBIX MPOLECCAX U ABJICHUAX; IPCIJIaraTb KPUTCPHUU IJISA
BBIABJICHUSA OTUX 3aKOHOMepHOCTCﬁ n HpOTHBOpC‘-IHfI; CaMOCTOATCIIbHO BLI6I/IpaTL CII0Cc00 peHiCHUsA y‘-ICGHOﬁ
3agavu (CpaBHI/IBaTL HECKOJIbKO BApHUAHTOB PCIICHUA, BBIGI/IpaTL HanbOoJIee MOAXOISIIUM C y‘léTOM

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB);

Ba3oBbIMH HCCIeA0BATEIbLCKUMH AeHCTBUAMH



3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI 151 JOPMUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYKICHHUN;

4) npuoOpeTeHue onbITa MO MJIAHUPOBAHUIO, OPTraHU3ALUHU U TPOBEACHUIO YICHUYECKUX IKCIICPUMEHTOB!
yMeHHEe HaOJII0JaTh 32 X0JI0M IMPOIIEcca, CAMOCTOSATENILHO IIPOTHO3UPOBATH €T0 Pe3yIbTaT, (POPMYIUPOBATH
0000IIICHNS ¥ BBIBOJIBI 10 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, UCCIICI0OBAHHMS, COCTABIIATH OTUYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3IMUHBIX BUIOB U (hOpM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHAS IUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa); KpUTUUECKH OLIEHUBATh MPOTHUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIINX JTaHHBIX, HCOOXOUMBIX IS BRITIOJHEHUS YIeOHBIX U TIO3HABATEIBHBIX 3aa4 OTpe-
NeNEHHOTO TUIIA; TPUOOPETEHUE OMBbITa B 00J1aCTH UCIIOJIb30BaHUS H(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpPOIl aKTUBHOTO MCIOJIb30BaHUS PA3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENTFHO BBIOMPATh ONTUMAJIBLHYIO (pOpMy IpesicTaBiIeHHs] UHPOPMALIMK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEMaMHU, TuarpaMmmamu, IpyrumMu popmamu rpaguku 1 ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh M AaHATTU3UPOBATH B MIpOIecce YUeOHOM U NCCIIeI0BATeNbCKOM AeITeTbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIIEHHOCTH, CEJILCKOT0 X034HCTBA U TPAHCIIOPTA HAa COCTOSTHUE
OKpY’Karollel MPUPOIHON CPeIbl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH J1€iCTBHSIMH

8) yMeHueM 3a7aBaTh BOIPOCHI (B X0O/I€ AUAJIOTa W/WIIN AUCKYCCUH) 10 CYIIECTBY 00CYXK1aeMOM TEMBI,
(hopMyTupOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBHITTOJIHEHUS TIPEITIOKEHHON 3a/1a4u;

9) mpuoOpeTeHue ONbITa MPE3ECHTAIMH PE3YIHTATOB BBHIMTOIHEHUS XUMHUECKOTO IKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3auHTepeCOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEILHON M HCCIEeI0BATEIbCKON
JESTEILHOCTH MPH PEIICHUH BO3HUKAMOIINX MPoOIeM Ha OCHOBE yUéTa OOIIMX UHTSPECOB M COTIIACOBAHHUS
no3uiuii (00cyxaeHusi, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIAMHAIIMS COBMECTHBIX IEHCTBUH,
oTpeieNicHUue KPUTEPHUEB 110 OIIEHKE Ka4eCTBa BHITIOJTHECHHON paOOTHI U . );

YHuBepcaabHBIMH PeryJsTHBHBIMH e CTBUSIMU

11) ymeHrEM caMOCTOATEIBHO OMPEIEIATh IEH IeATeIbHOCTH, TUIAHUPOBATh, OCYIIIECTBIIATh,
KOHTPOJIHMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO ACSITENLHOCTD, BEIOMpATh HanOoIee
s dexTuBHBIEC CITOCOOBI pelieHUsT YIeOHBIX W MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIFHO COCTABIISATh WU
KOPPEKTUPOBAThH MPEAT0KEHHBIN aITOPUTM JIEUCTBUI NPU BBHINOTHEHUH 33JaHUM C YUYETOM MOJTyUYECHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYICHHOTO
pe3ynbTaTa 3asBICHHON LEH;

12) ymMeHHEM HCTIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPeIjlaraeMble B YCIIOBUH 3aJJaHU.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3ynbTaTOB MO OCBOSHHUIO 00513aTEITLHOTO COIEPKaHUs, YCTAHOBIIEHHOTO JaHHOMN
MIPUMEPHON pabodeil mporpaMMoii, BEIJCNSIOT: OCBOCHHBIE O0YUYAIONTUMUCS HAYYHbBIE 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, crielMpUIECKUAE ISl IPEIMETHON 007acTH «XUMHUS», BUBI ACITEIHBHOCTH 10
MOJTYYEHUIO HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U
HOBBIX CI/ITyaI_II/ISIX.



IIpeaMeTHbIe pe3yNbTaThl IPEACTABICHBI OTPAXKAOT CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS CIEAYIOIINX
YMCHMM:

1) packpvisams cmbici OCHOBHBIX XMMHUYECKUX TIOHITHI: XUMUYECKHUH JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BELLIECTBO, CII0AKHOE BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, CTEIIEHD
OKHCJICHHS, XUMUYECKasl peaKlus, XAMHUECKasi CBSA3b, TEIIOBOM 3(p(PeKT peakunu, MOJIb, MOJSIPHBIA 00BEM,
pacTBOp; IEKTPOIUTHI, HEINEKTPOIUTHI, DIEKTPOIUTHUECKAs JUCCOLUAINS, pEaKIIMi HOHHOTO OOMeHa,
KaTaJn3aTop, XAMHUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOpATUMBbIE PEAKLIUU, OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKI[UU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAHOBJICHUE, AJJIOTPOIUS,
aM(OTEpHOCTh, XUMHUECKAs CBSI3b (KOBAICHTHASL, MOHHAS, METAJUTMYECKas), KpUCTAIUTMUECKasl pemETKa,
KOpPO3Usl METAJIOB, CIUIABBL, CKOPOCTh XMMUYECKON pEeaKuu, IPEIEIbHO JOIYCTUMAsl KOHLIEHTpalus
(ITAK) BemiecTBa;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATHH (CM. I1. 1) U IPUMEHSTH 3TH MOHATHUS
MIPU ONMCAHUM BEIIECTB U UX MPEBPAIICHUI;

3) ucnoavszosames XAMUIECKYIO CHMBOJIUKY JIJIsi COCTABJICHHsI (DOPMYIT BEIIECTB U YPABHECHUI XUMUIECKUX
peaKuuii;

4) onpedensimb BaJCHTHOCTDb U CTCIIEHb OKUCICHUS XUMUYIECKUX DJIEMEHTOB B COCAMHEHHSX Pa3IMIHOTO
COCTaBa; NPHUHAJIEKHOCTh BELECTB K ONpeAEIEHHOMY KJ1acCy COEAMHEHUH 110 popMysiaM; BUJ XUMUYECKON
CBsI3M (KOBaJCHTHAs, MOHHAS, METAIJINYECKAasi) B HEOPraHMUYECKUX COCTUHEHHUSIX; 3apsi MOHA IO XUMUYECKOM
bopmyIie; xapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHMUECKUX COCTUHEHUH, TUI KPUCTAJUTMYECKON
pPEETKA KOHKPETHOTO BEILIECTBA;

5) packpvisame cmuicn [epuoandeckoro 3akona JI. . Menneneesa u 1eMOHCTPUPOBATh €0 IOHUMaHHE:
OIHCHIBATh U XapaKTepu3oBaTh Tabanunyto ¢popmy [lepuonnyeckoil CUCTEMBI XUMHUUECKHUX 3JIEMEHTOB:
pa3nuyaTh NOHATUS «TJaBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpymma)y», Mansie u
00JIbI1IME IEPUOABL; COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TaOIHIIe, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi spa, o01iee Yucio
AJIEKTPOHOB U pacIpeiesieHHue UX 10 SJIEKTPOHHBIM CJI0sIM); OOBSCHATH OOIINE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEAMHEHUI B IIpeesiax MajblX IEPUOJOB U TJIABHBIX MOJATPYII C
Y4ETOM CTPOCHUS UX aTOMOB;

6) kraccuguyuposames XAMUYECKUE SJIEMEHTBI; HCOPTraHUYECKUE BEIIECTBA; XUMHUECKHE peakiuu (110
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 10 TETJIOBOMY 3D PEKTy, 0 U3MEHEHUIO CTeNeHel
OKHCJICHUSI XUMHYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONMKCHIBATH) 00IIKE U ClICU(PUIECKIE XUMUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEILIECTB, MTOATBEPK/IAs ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIINX
XUMHYECKUX PEAKIINI;

8) cocmasnsame ypaBHEHHS dIIEKTPOIUTUIECKON TUCCOLMAIIMN KUCIIOT, IIET0YeH U CoJIeil; MOTHbIE U
COKpalIEHHbIE YpaBHEHUS peaklMii HOHHOTO 0OMEeHa; ypaBHEHUS PEeaKIIHii, MOITBEP K IAIOIIIX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JINYHBIX KJIACCOB;

9) packpwisams cywHOCHb OKUCIATEITLHO-BOCCTAHOBUTEIBHBIX PEAKIIUiT TOCPEACTBOM COCTABICHUS
ANEKTPOHHOTO OallaHCca ITUX PeaKIInii;

10) npoernosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOXKHOCTH MPOTEKAHUSI
XUMHUYECKUX MPEBPAILICHUM B pa3IMUHBIX YCIOBHUSIX;

11) ebiuucasames OTHOCUTENBHYIO MOJICKYJISIPHYIO H MOJISIPHYIO MacChl BELIECTB; MACCOBYIO JIOJTIO
XUMHUYECKOT0 3JIeMeHTa 1o (HopMylie COeTMHEHUS; MaCCOBYIO JOJI0 BEIIECTBA B PaCTBOPE; MPOBOIUTH
pacy€Tsl 110 YPaBHEHHUIO XMMUYECKOM pEeaKIuu;

12) crnedosams nipaBUIaM MOIB30BAHUS XUMUYECKOM MOCYI0H 1 1a00paTOpHBIM 000PYI0BAaHHEM, & TAKXKe

npaBuiIaM oOpaleHHs ¢ BEIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMHU T10 BBITIOJTHEHUIO JJA0OPATOPHBIX



XUMHUYECKUX OTBITOB IO MOTYUYECHUIO M COOMPaHUIO Ta3000pa3HBIX BEHICCTB (aMMHaKa U YTIIEKHUCIIOTO ra3a);

13) nposodums peakiuu, MOATBEPIKAAIONINE KAUeCTBEHHBII COCTaB PA3IMYHBIX BEIIECTB: PACIIO3HABAThH
OTBITHBIM TYTEM XJIOpUI-, OpOMUI-, HOAK -, KapOOHaT-, (hocdhar-, CHIIMKAT-, CyIb(aT-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI H3yYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX
BEIIECTB;

14) npumernsims OCHOBHBIE OIIEPALUHN MBICIIUTECIBHOM JCATEIILHOCTH — aHAJIU3 M CUHTE3, CPAaBHCHUE,
0000111eHIE, CUCTEMATH3AIINIO, BBISIBICHHE TPUYMHHO-CIICICTBEHHBIX CBS3€H — Ui U3yYEHHsI CBOICTB
BEIIECTB U XUMUYECKHUX PEaKIIHii; €CTeCTBEHHO-HAYyYHbIE METO/IbI IO3HAHUS — HaOII0/IeHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



9 KJIACC

Ne | HaumeHoBaHue pa3/ieioB H TeM Kosun4yecTBo yacos JyekTpoHHbIE (HU(PPOBBIE) 00pa3oBaTelbHbIE PECYPChI
n/n MPOrpamMmbl
BCE€I0 | KOHTPOJIbHBLIC NMPAKTUYCCKUE
padoThI padoThI
Pa3nea 1. BemecTBO M XMMHYecKHe peaKI UM,
1.1. | loBTOpeHMe U yriayb/enue 6 1 0 https://resh.edu.ru/subject/29/
3HAHHMII OCHOBHBIX Pa3/eji0B https://resh.edu.ru/subject/29/9/
Kypca 8 kJacca. MynbTUMEANITHBIN TUCK, Tpuiioxkenue K yueonuky O.C.
lNabpuensn Xumus 9 kiacc.
bubnuoTeka BUI€OypOKOB
https://interneturok.ru (8 xmacc)
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka
1.2. | OcHOBHbBIE 3aKOHOMEPHOCTH 4 0 0 https://resh.edu.ru/subject/29/
XUMHYECKHX PeaKIuid. https://resh.edu.ru/subject/29/9/
POUI ypok Nel-4
MynbTUMEAUHHBIA AUCK, TpuiokeHue K yaueoHuky O.C.
[Mabpuensu Xumus 9 kiacc.
bubnmnoreka BUgCOypOKOB
https://interneturok.ru (9 xmacc)
https://skysmart.ru/articles/chemistry/teplovoj-effekt
https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie
1.3. | DnekTpoauTHYecKas 10 1 1 https://resh.edu.ru/subject/29/

UCCOLHALIIUA. XUMHYECKUue
peakuum B pacTBopax.

https://resh.edu.ru/subject/29/9/

POIII ypox Ne5-9

MynbTuMeAUHHBIN TUCK, TpuiiokeHue K yueouuky O.C.
I"abpuensn Xumus 9 kiacc.

bubnuoTeka BU1e0ypoKoB

https://interneturok.ru (9 xacc)
https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-
dissocziaczii




Hroro no pazngeny

20

Paznen 2. HemeTa/sIbl M X COeANHEHHUS.

2.1.

OO0mas xapakrepucTuka
XMMHYeCKHX 3j1eMeHTOoB VIIA-
rpynnbl. ['asorensl.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POUI ypok NelO

MynbTUMEANIHBINA TUCK, TpuaokeHne K yueoruky O.C.
I'abpuensn Xumus 9 kiacc.

bubnuoTeka BUIEOypOKOB

https://interneturok.ru (9 xmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/himicheskie-svoystvasoedineniy-galogenov

2.2.

OO0mas xapakrepucTuka
XUMHYeCcKHX 3JieMeHTOB VIA-
rpynnsl. Cepa u eé coeJUHeHHUS.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POIII ypox Nel1-13

MynbTUMEAUHHBIA AUCK, TpuiokeHue K yueoHuky O.C.
["abpuensn Xumus 9 kiacc.

bubnmnoreka BUaeOypOKOB

https://interneturok.ru (9 xmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/sera-serovodorod-i-sulfidy

2.3.

OO0mas xapakrepucTuka
XMMHYEeCKHX 3J1eMeHTOB VA-
rpynmsl. A3or, ¢gocgop u ux
COCJUHECHHSI.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POIII ypok Nel4-16

MynbTUMEAUHHBIA AUCK, TpuiIokeHue K yaueoHuky O.C.
[Nabpuensn Xumus 9 kiacc.

bubnmnoreka BUIEOypOKOB

https://interneturok.ru (9 xmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/

2.4.

O0mas xapakrepucTuka
XUMHUYECKHX 2JIeMeHTOB |V A-
rpynnbl.

Yraepoa v KpeMHUI U UX
COeJUHEeHHSI.

12

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POIII ypok Nel7-21

MynbTuMeAMHHBIN TUCK, TpuiiokeHue K yueouuky O.C.
INabpuensn Xumus 9 kiacc.

bubnuoTeka BU1€0ypoKoB

https://interneturok.ru (9 xacc)




https://videouroki.net/video/himiya/9-class/khimiia-9-klass/

Utoro no pazneny

29

Pa3gen 3. MeTaaubl M UX COeAUHEHM .

3.1

O01ue cBOMCTBA METAJLJIOB.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/1607/start/

POIII ypok Ne22

MynbTUMEANIHBINA AUCK, TpuiokeHue K yaeoHuky O.C.
lNabpuensn Xumus 9 kiacc.

bubnuoTeka BUI€OypOKOB

https://interneturok.ru (9 xmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://skysmart.ru/articles/chemistry/khimicheskie-svojstva-
metallov https://skysmart.ru/articles/chemistry/korroziya-metallov

3.2.

Basknelinmme MeTa/iIbl M HX
coeuHEeHMUS.

10

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

POIII ypox Ne23-27

MynbTUMEAUHHBIA AUCK, TpuiiokeHue K yaueoHuky O.C.
INabpuensu Xumus 9 kiacc.

bubnmnoreka BUaEOypOKOB

https://interneturok.ru (9 xmacc)
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii

Hroro no paszueny:

14

Paznen 4. Xumus u oKpyskamomas cpejaa.

4.1.

Bewmecrsa u maTepuajisl B
JKH3HH YeJI0BeKa.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
MynabTUMEANHHBIA AUCK, TpuiIoxkeHue K yaueoHuky O.C.
[Nabpuensu Xumus 9 kacc.

bubnnoreka BuaeoypokoB

https://interneturok.ru (9 kmacc)

Hroro no pazgeny:




Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO HYACOB I10
I[TPOTPAMME

68










9 KJIACC

Ne Tema ypoka Kosaun4yecTBo 4acoB Bunabi, ¢popmbi
n/n KOHTPOJIA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
padoThI padoThI

1. | Knaccuduxanus u HOMEHKIATypa 1 |0 0 YcTHBIN onpoc;
HEOPraHMYEeCKUX BELIECTB
(MexxayHapoHasi U TpUBUAJIbHAS).

2. | Ilepnogmueckuii 3akoH. [lepuoanueckast 1 |0 0 YcTHBIN onpoc;
cucTeMa XUMHUYECKUX IEMEHTOB
. Y. MenneneeBa. CTpoeHuE aTOMOB.

3. | 3aKkOHOMEpPHOCTH B H3MEHEHUH CBOICTB 1 |0 0 YcTHBIN onpoc;
XUMHUYECKHX 3JIEMEHTOB MEPBbIX TPEX
MIEPUOJIOB, KaJIHsI, KaJbIHs U UX
COEZIMHEHUI B COOTBETCTBUU C
MOJIOKEHUEM B TIEPUOJUUECKON CUCTEME H
CTPOEHHEM aTOMOB.

4, | XuMu4decKue CBOHCTBA BEIECTB, 1 0 0 ITuceMeHHEBIH
OTHOCSLIMXCS K Pa3JIMUHBIM KJ1accam KOHTPOJIb;
HEOPTaHUYECKUX COCTMHEHUN, UX
IeHETHYECKasi CBSI3b.

5. | CtpoeHue BemiecTBa: BUIbI XUMUYECKOU 1 |0 0 [TucbMeHHbIiM
CBsi3U. THUITBI KPUCTAIUTHYECKUX PEIIETOK, KOHTPOJIb;
3aBHCUMOCTh CBOMCTB BEIIIECTBA OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

6. | BxomHas KOHTpoOJbHAs paboTa. 1 |1 0 KonTponbHas

pabora;

7. | Knaccudukaius XUMHYECKUX PEAKIIUN 110 1 0 0 IIncermennsblit
pa3NUYHBIM TMpHU3HaKaM ([0 4YHCIy U KOHTPOJIb;
COCTaBy  YYaCTBYIOUIUX B  pEaKLHUHU YceTHBIN 0npoc;
BEIIECTB, MO TEIUIOBOMY d3(deKTy, ™o
M3MEHEHHIO CTeTIeHeH OKHCIICHHS
XUMHAYECKUX HIIEMEHTOB, o
o0paTuMocCTH, o y4acTHUIO
KaTajin3aTopa). JK30- U SHI0TEPMHUUECKUE
peaKIyu, TePMOXUMHUYECKHIE YPaBHEHHUSI.

8. |Ilomstme o ckopoctm xumudeckoi | 1 |0 0 [TucemMeHHBIIH
peakiuu. IloHATHE O TOMOTIEHHBIX U KOHTPOJIb;
TEeTEPOreHHBIX  peakuusax.  DPakTopsl, YeTHBI onpoc;
BIMSIOIIME HA CKOPOCTb XHMMHUYECKOMH
peaKIuH.

9. |Ilonste 06 oOpatumbix U HeoOpatumbix [ 1 |0 0 ITuceMeHHBIN
XUMHU4Yeckux  peakuusax. Ilonatue o KOHTPOJIb;




XUMHUYECKOM  paBHOBecUH.  DakTOpBl,
BIMAIOIIME HA CMELIEHUE XMMHYECKOIo
paBHOBECHSL.

10. | MexaHu3M OKHUCIUTEIBHO- IIncemennsbIit
BOCCTaHOBUTEJIbHBIX PEAKIUI KOHTPOJIb;
(3MEeKTPOHHBIN OalaHC OKUCIIUTEIHHO-

BOCCTAHOBUTEIBLHOM PEaKIun).

11. | Teopus JIEKTPOJIUTUYECKON IInceMeHHBIM
JIUCCOIHAIIAH. DJIEKTPOJIUTHI u KOHTPOJIb;
HE3JIEKTPOJUThl.  KaTWOHBI,  aHUOHBI. YerHblid onpoc;
MexaHu3M  JHCCOLIMAIlMM  BEIIECTB C
Pa3IMYHBIMU BUJIAMH XUMUYECKOM CBSA3H.

12. | Crenens gucconmanuu. CuiapHble U YcerHblii onpoc;
cia0ble JIEKTPOJIUTHI.

13. | Peakuuu MOHHOTO OOMEHa, YCIOBHS HX [TuceMeHHEBIN
MPOTEKAHUS. Honusie ypaBHEHUS KOHTPOJIb;
peaKuid.

14. | XuMuueckue CBOMCTBA KUCIOT B CBETE IInceMeHHbIN
MPEACTaBICHUHN 00 ANEKTPOTUTUUECKON KOHTPOJIb;
JIUCCOLIUAIIAH.

15. | XuMuueckue CBOWCTBA OCHOBAaHWUII B IInceMmeHHbIN
CBETE MpeACTaBICHUI 00 KOHTPOJIb;
3JIEKTPOJIUTUYECKON AUCCOIUALINH.

16. | XuMuueckue CBOWCTBA COJEH B CBETE IIncermennsblit
MPEJICTAaBICHU 00 AJIEKTPOIUTUIECKON KOHTpOJIb;
JIUCCOLAIIHH.

17. | Tlonarue o TuApOIIU3E COJIEH. YcerHblil onpoc;
18. | KauecTBeHHBIE pEaKIMUd Ha KaTHOHBI W ITnuceMeHHEBIH
AHUOHBI. KOHTPOJIb;

19. | IlpakTuueckass pabora Nel. Pemenue [TpakTnueckas
OKCIEPUMEHTAIBHBIX ~ 3a7ad 10 TeMe pabora;

"DNeKTpoauTHYECKas qucconuanus'.

20. | KonTponbHas pabota Nel KontponsHas
"Ilepuoanueckuii 3aKOH u pabora;
[Tepuonnueckas cucTreMa I n.

MenpeneeBa. Ctpoenue atoma'.

21. | OOmass  XapaKTepUCTHKAa  TaJOrE€HOB. ITuceMeHHbIN

OCOOEHHOCTH CTPOCHHSI aTOMOB JTHUX KOHTPOJIb;

JJIEMEHTOB,  XapaKTEpPHbIE IS  HUX
creieHM  okucieHus.  CTpoeHue u
(¢u3nuecKre CBOWCTBA MPOCTHIX BEIIESCTB
— TaJIoTeHOB. XMMHYECKHEe CBOMCTBA Ha
npuMepe xjopa (B3aUMOJEHCTBHE C

YCeTHBIN 0mpoc;




MeTaJlJTaMH, HEMEeTaJlJIaMH, IeJI04aMu).

22,

XII0pOBOAOPO. ComnsHas KHCJIOTA,
XAMUYECKHE CBOICTBa, TOJTy4YeHUE,
HpI/IMeHeHI/Ie. Ka‘-IGCTBeHHaSI peaKL[I/IH Ha
XJIOPUI-UOHBI.

IIuceMeHHBIH
KOHTPOJIb;
YceTHBIN 0mpoc;

23.

@u3noaornyeckoe JEUCTBUE XJopa U
XJIOPOBOZOPOJA Ha OPraHMU3M 4YeEJIOBEKa.
Bakneiimue XJ10puabl U UX HAXO0XKIACHUE B
IIPUPOJE.

YceTHBIN 0mpoc;

24,

[Ipaktnueckas pabora Ne 2. Pemenue
SKCIEPUMEHTAJIHBIX ~ 337ad [0 TeMe
"[loarpynna rajoreHos".

[IpakTnueckas
pabora;

25.

Pemenune 3agad Ha BBIYUCIECHHA 11O
YPAaBHEHUSAM XMMHUYECKUX PEaKLHH, €CIU
OJIMH peareHT JaH B U30bITKE.

ITuceMeHHEbIi
KOHTPOJIb;

26.

OO6mas xapakTepuctuka 3nemMeHToB VIA-
rpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB
3TUX 3JIEMEHTOB, XAPAKTEPHBIE ISl HUX
creneHn  okucieHus.  CTpoeHue u
¢du3nueckre CBOMCTBAa MPOCTHIX BEIIECTB -
KHCJIOpOJIa M Cephl.  AJUIOTPOITHbBIC
MoAU(UKAIIMK  KUCIOpPOAa U CEpHL.
XUMUYECKUE CBONCTBA CEpBL.
HaxoxaeHnne ceppl M €€ COECIMHECHUN B
npupoje.  XUMHUYECKOE  3arps3HEHUE
OKpPY’KaloIlel Cpe/ibl COEAMHEHUSIMU CEPbI
(KUCTIOTHBIC TOXKIH, 3arps3HEHHE BO3/IyXa
u BOJIOEMOB), CIoCco0bI ero
MPEeA0TBPAIICHUS.

[TucemeHHbIM
KOHTPOJIb;
YerHbli 0npoc;

27.

CepoBojopon, cTpoeHue, ¢Gu3HM4ecKue M
XUMHUYECKHE CBOICTBA.

IIucebMeHHBIH
KOHTPOIJIb;
YceTHBIN 0npoc;

28.

OKCI/II[BI CCPhbL KakKk npeaACTaBUTCIIN
KHCJIOTHBIX OKCHJIOB. CepHI/ICTaH KHUCJIO0Ta.

IIucebMeHHBIH
KOHTPOIJIb;
YeTHBIR 0mpoc;

29.

Cepnass ~ kucnora,  (uU3MYECKHEe |
XUMUYECKHE CBOWcTBa  (0Omme  Kak
NpeJCTaBUTEN  Kjacca  KUCIOT |
cnenupuaeckue), mnpumenenue. Comau
CepHON KHCJIOThI, KAUeCTBEHHAS PEaKIIHs
Ha cynb(dar-moH. XWMHUYECKHe DPEaKInH,
JeKallie B OCHOBE IMPOMBIIUIEHHOTO
croco0a MoJy4eHus: CEpHON KUCIIOTHI.

IIuceMeHHBIH
KOHTPOJIb;
YCeTHBIN 0mpoc;

30.

[TonyromoBast KOHTpoOJIBHAS padoTa.

KoHntponbHas
pabora;




31.

OOmiast xapakTepuUCTHKa 3JeMEHTOB VA-
rpynnbl. OCOOEHHOCTH CTPOEHUsI aTOMOB
9TUX 3JEMEHTOB, XapaKTEepHbIE ISl HUX
CTETeHU OKHCJICHUS. Aszor,
pacrpocTpaHeHHe B IpUpoje, PU3nIecKre
U XHUMHUYECKHEe cBoicTtBa. Kpyrosoport
a30Ta B IPUPOJE.

IIuceMeHHBIH
KOHTPOJIb;
YceTHBIN 0mpoc;

32. | Ammuak, ero GU3MYEeCKue U XUMUYECKUE [TucbMeHHBIH
CBOMCTBA, TMOJYy4YeHHE U MPUMEHEHHUE. KOHTPOJIb;
Comu ammoHus, uX (Qusnueckue u YeTHBIN 0npoc;
XUMHYECKHE  CBOWCTBA, IMpPUMEHEHHE.

KayectBeHHast ~ peakuuss Ha  HOHBI
aMMOHHSI.

33. | [Ipaktuueckast padora Ne3. Ilomydenue [TpakTudeckas
aMMHaKa, U3y4eHue ero CBONCTB. pabora;

34. | AzotHas kucnorta, e€ (QuzMUeCKHe W YcTHBIN onpoc;
XUMUYECKHE CBoMcTBa  (0Omme  Kak
NpeJCTaBUTENsl  Kjacca  KUCIOT |
cnenuduaeckue). Hurpatsi.

35. | Ucnonb30BaHWe HHUTPATOB U COJEH YerHbli 0npoc;
aMMOHHS B KayecTBE MHUHEPAJIBHBIX CooOuienue;
ynobpenuii. XuMHUYECKOe 3arps3HEHHE
OKpYXKalolllel  cpeabl  COECAUHECHUSMU
a3oTra (KHUCJIOTHBIE MOXKIHM, 3arps3HEHUe
BO3/yXa, IIOYBHI H BOJIOEMOB).

36. | Dochop, amroTpomHBIE MOIU(DUKAIIH [TuceMeHHBIH
dochopa, ¢usznyeckue U XUMHUECKHE KOHTpOJIb;
CBONCTBA. YcerHblil onpoc;

37. | Okcun  dochopa(V) u  dochopras [TuceMeHHBIH
KHUCJIOTa, (U3MUECKHe M XUMHYECKUe KOHTPOJIb;
cBOMCTBa, momydyeHue. KauecTBeHHas YceTHBIN 0npoc;
peakuus Ha ¢docdar-1oHbI.

Hcnonb3oBanue ¢ocdaroB B KauecTBe
MUHEpaJbHBIX ynoOpeHuil. 3arps3HeHue
MPUPOJHBIX BOJOEMOB (ocaTamu

38. | Yrmepon, aioTporHble MOIU(DHUKAIHH, [TuceMeHHBIIH
pacrpocTpaHeHHe B Ipupoje, GU3ndecKue KOHTPOJIb;

U XHMMHYECKHE CBOICTBa. AJcopOIus. YeTHBIN onpoc;
KpyroBoport yriepoaa B npupo/e.
39. | Oxcunpl yriepoja, uX (QU3MUECKUE H YcTHBIN Oompoc;

XUMHUYECKHE CBOWCTBA, (PU3MOJIOTHYECKOE
JEICTBUE  HA  JKUBBIE  OpPraHU3MBI,
MOJTyYeHUE nu IIPUMEHEHNE.
DKOJIOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C




OKCHJIOM yriepoaa(1V);
TUIIOTE3a  TJI00aJBHOTO  TOTEIUICHHS
KJIUMaTa; NapHUKOBBIN 3 (eKT.

40. | YrompHast KHCJIOTa M €€ COlHM, UX IInceMeHHBIN
¢buznueckue W XHUMHUYECKHE CBOWCTBA, KOHTPOJIb;
IIOJIy4eHue U NnpuMeHeHue. Kauectsennas YeTHBI o1npoc;
peaxuus Ha KapOOHAT-HOHBI.

Hcnonp3oBanue KkapOOHATOB B  OBITY,
MEIUIIMHE, MPOMBIIUICHHOCTH, CEJIbCKOM
XO35UCTBE.

41. |Ilpaktuueckas pabora Ned. Tlomyuenue IIpakTrueckas
yraekucioro ra3za. KauectBeHHas peakius pabora;
Ha KapOOHAT-HOH.

42. | IlepBoHaYaIbHBIC TTOHSATHUS 00 YcTHBIN ompoc;
OPraHMYECKUX  BEIIECTBaX KaKk O
COCIMHEHUSX yriepoaa: OCOOEHHOCTH
COCTaBa U CTPOCHHSI.

43. |TlonsiTue 0  OWOJOTHMYECKH  BAXKHBIX YceTHbI onpoc;
BEIIECTBAaX: JXUpax, Oelkax, yrieBojax. CooOienue;
MatepuraabHOE €UHCTBO OPraHUYCCKHUX U
HEOPraHMYECKUX COSAMHEHUN.

44, | KpeMHuii, ero pu3nyecKue 1 XUMHUYECKHE [TucbMeHHBIH
CBOWCTBA, IOJIYYCHHEC W TNPUMEHEHHE B KOHTPOJIb;
anekTpoHuke. CoenvHEHUST KpEeMHUS B YcTHBINH onpoc;
MIPHUPOJIC.

45. | O6mme mnpencraBieHuss 00  OKCHE YceTHbI ompoc;
kpeMHUA(IV) M KpeMHHEBOW KHUCIIOTE. Coobuienue;
CunukaThl, WX HCIONB30BAaHUE B OBITY,

MEIHIIMHE, TPOMBIIIJICHHOCTH.

46. | BaxxHedmme CTpOUTENbHBIE MaTepHAIIbL: YeTHBIN onpoc;
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, CoobmieHue;
xkene300eroH. IIpoGnembr  Ge3omacHOTO
MCIOJIb30BaHUS CTPOUTENBHBIX
MaTEpHUAaJIOB B MIOBCEAHCBHOW KHU3HU.

47. | Ilpaktuyeckas pabora Ne 5. Pemenue [IpakTrueckas
OKCIIEPUMEHTANIbHBIX 33/lad [0 TeMe pabora;
"Baxueiimme HEMETAJIBI u X
coequHeHusa".

48. | O0o01IEeHNe U cucTEMATU3AIHA 3HAHNIMA. YeTHbIl onpoc;

TectupoBanue;

49. | KontponbsHas pabora Ne2 "Hemeramibl u Kontponbnas
WX COeMHEHUs " pabora;

50. | O6mass  xapakTepUCTUKAa XHUMHUYECKHX YcTHBIN Ompoc;

9JICMCHTOB — METAJIJIOB HAa OCHOBAHHH HUX




MIOJIOKEHNUS B IIEPUOAWYECKON cHCTEME
XUMHUYECKHUX 3JIEMEHTOB
. 1. MenneneeBa U CTPOCHHSI ATOMOB.
Ctpoenne MetamioB. Mertauinueckas
CBSI3b U METAJNIMYecKasi KpUCTAJUIMYECKast
peméeTKa.

51. | DNEKTPOXUMHUCCKUI PN HANPSHKCHUN [TuceMeHHbII
MeTauioB. Du3nUeckue U XUMHUYECKUE KOHTPOJIb;
cBoiictBa MerawioB. OOmme crocoObl YerHbiid onpoc;
MOJy4YEHUSI METAJIOB.

52. |IlonsiTHE O KOPpPO3MH METAJUIOB | YeTHBIN 0npoc;
OCHOBHBIE CITOCOOBI 3alITUTHI OT KOPPO3HH. Coo0menue;

53. | CmnaBbl (CTasib, YYTYH, TIOPATIOMHHHM, YcTHBIN ompoc;
OpoH3a), WX TIpUMEHEHUE B OBITY U Coobmenus;
MPOMBIIIICHHOCTH.

54. | lllenounble Metayuibl. IlonokeHue B IIuceMeHHBIN
MEPUOINYECKON  CHUCTEME XUMHUYECKUX KOHTPOJIb;
anemeHToB /l. 1. Menneneesa, crpoeHue YcerHbli 0npoc;
atomMoB. Haxoxnenue B mpupoze.
dusnyeckrue U XMMUYCCKHUE CBOWCTBA (HA
npumepe Hatpus M Kamus). Oxcuabl U
TUIPOKCUJIBI HaTpust u Kajus.

[IpuMeHeHne MICIOYHBIX METALIOB M UX
COCTMHEHUM.

55. | llenoyHO3eMeNbHBIE METAIIBI MarHUi | [TucemeHHbIM

KaJblUW, CTpoeHHe aTOMOB. [lonoxeHue B KOHTpPOJIb;
MEPUOIUYECKON CHUCTEME XUMHUYECKHUX YeTHbI onpoc;
3JIEMEHTOR . N. Meneneena.
Haxoxnenue B mpupoge. dusnveckue u
XMMHYECKHE  CBOMCTBA.  Baxueiimme
COCTMHEHUS KalubIUs (OKCH]I, THAPOKCHI,
COJIN).

56. | Pemienne 3amad  Ha  BBIUMCIEHUS 110 IIncermennsblit
YPaBHEHUSIM XUMHYECKUX PEAKIUH, eCIU KOHTpOJIb;
OJIMH W3 PEareHTOB JlaH B W30BITKE WJIU
COJIEPKUT TMPUMECH; MacCOBOM JIOJIHU
BBIXO0/1a TIPOJTYKTA PEAKIIAH.

57. | Kéctrkocts BOABI ®  CIOCOOBI €€ YcerHblii onpoc;
YCTpaHEHHS.

58. | Beruncnenus o YPaBHEHUSIM [TucemenHbIiI
XUMUYECKUX PEaKUud, €clid OAWH U3 KOHTpOJIb;
peareHToB JaH B BUJIE€ BOJHOTO pacTBOpa
C U3BECTHOM MacCOBOM J0JIEM.

59. |Ilpaktuueckass pabora Ne6. XKEctkocTb [TpakTrueckas

BOJIbI U METOJIbI €€ YCTpAHEHUS.

pabora;




60. | ATroMUHUI. [Tonoxenue Bl 1 [TucbmeHHbIM
MEepPUOANYECKON CHCTEME XHUMHUYECKHX KOHTPOJIb;
anemenToB /[[. U. MenneneeBa, crpoeHue YeTHBIN 01mpoc;
aToma. Haxoxnenue B MPUPOJIE.
dusznuecKkue M XUMHUYECKHUE CBOWCTBA.

AMdoTepHble  CBOWCTBA  OKCHIAa |
THJIPOKCHIA.

61. | IIpomexyTouHas arrecTanus. 1 KoHntposbHas
KonTponbnas pabora. pabora;

62. | Kenezo. IlonoxeHue B TEPUOAMUECKOU 1 [TuceMeHHEBIN
cucreMe xuMuuyeckux onemeHtoB [l U. KOHTPOIIb;
Menpeneena, CTpOCHHUE aToMma. YerHbiid onpoc;
Haxoxnenue B mpupone. dusuyeckue u
XUMHYECKHE CBOICTBA.

63. | Oxcumpl, ruapokcuabl u comu xenesa(ll) | 1 [TuceMeHHBIH
u xeneza(lll). KOHTPOJIb;

64. | [Ipaktuueckass pabora Ne 7. Pemenme | 1 [IpakTuueckas
OKCIIEPUMEHTAJIbHBIX 3a/ady [0 TeMe pabora;
"Baxneitmme METaJLIIbI u ux
coelMHEeHus".

65. | HoBele  marepwalibl ¥ TEXHOJOTHH. 1 YeTHbI onpoc;
BemectBa u mMarepuainbl B OBCEAHEBHON CooOuienue;
KU3HU YeloBeKa. XHUMHS U 3I0POBbE.
besonacHoe WCHOIB30BaHME BEUIECTB U
XUMHUYECKHUX PEaKIIHii B OBITY.

66. | IIpuposHble MCTOYHHMKH YrieBojgopojoB | 1 YcTHBIN 0npoc;
(yromb,  mpupoaHBIA  Ta3,  HeTh) Coobienue;
MPOAYKTHl HMX TepepaboTKu, MX pOJib B
OBITY U IPOMBIIIIJICHHOCTH.

67. | TonoBas KOHTpoJIbHAs padoTa. 1 KOHTpOJ'H)Haﬂ

padora,

68. | OCHOBBI 9SKOJOTHMYECKOH TpaMOTHOCTH. | 1 YcTHBIN onpoc;
XUMUYECKOE 3arpsi3HEHUE OKpYKarolen CooOmienue
cpensl, MPEeNIbHO JOTTYCTUMAs
koHneHtpanus Bemects - [IJIK). Poms
XUMHH B PEIIEHUU  DKOJOTHYECKUX
pooJeM.

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYHEHUKA

Xumust. 9 knace/I"abpuensa O.C., Octpoymos N.I'., Cnagkxos C.A., AKIHOHEPHOE 0OIIECTBO
«M3narenscTBo «lIpocBenieHue;

Xumus 9 knace: yueonuk / O. C. I'abpuenss. — 7-e uza. npepad. — M. : Ipoda — 2019 . 319, [1] C. un.
(Poccwuiickuii yueOHUK)

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. B nmomours mkonsHOMy yuutento. M. FO. 'opkoBernko «Iloypounbie pa3pabOTKy O XUMUH K YUeOHHKaM:
O. C. I'abpuensna; H. . Conuna, M. I1. Canuna; I'. E. Pym3utuca, ®@. I'. ®enpamana» 9 kinace. «Bakoy,
Mocksa 2005 r.

2. B momoms abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumusi». [TocoOue y1st MKOJIbHUKOB
cTapiux kjiaccoB U nocrynaroumx B BY3b1. JIpoda, Mocksa 2005 r.

3. B momomis abutypuenty. P. A. Jlugun, B. A. Monouxko, JI. JI. AuapeeBa «Xumusi». st IIKOJIEHUKOB
cTapuux kiaccoB u nocrynaromux B BY3b1. Teopernueckue ocHoBbl. Bonpocsl. 3anauu. Tectol. [lon
penakuuei nmpodeccopa P. A. Jluauna 3 — e u3ganue, ucnpasiennoe. JIpoda, Mocksa 2004 r.

4. I'abpuensn O.C. [Iporpamma kypca xumun it 8-11 kaaccoB 001e00pazoBaTeIbHBIX YUpexKAeHUH. — M.
Apoda;

5. Xumus 9 knacc: yuebnuk / O. C. 'abpuensH. — 7-e u3n. npepad. — M. : [Ipoda — 2019 . 319, [1] . n.
(Poccuiickuii yueOHHK)

ISBN 978-5-358-21507-8

6. N'a6puensu O.C. M3yuaem xumuro B 9 ki1.: quaaktudeckue matepuaisl / O.C. I'abpuensn, T.B. CMupHoBa.
— M.: biuk mwmoc

7. I'abpuensn O.C., BuckoOoiinukosa H.I1., SlmykoBa A.B. HacronpHas kaura yuurtens. Xumus. 9 Ki.:
Meroaunueckoe nocodue. — M.: Jlpoda;

8. I'abpuensu O.C., Pynos H.H., TonkynoB B.W. Xumuueckuii skcriepuMeHT B 1ikoie. 9 knacc. — M.: [Ipoda
9. MunuctepcTBo obpazoBanus Poccuiickoit @enepannu. [Iporpammel 11t 001meo0pazoBaTeIbHBIX
yupexxaennii. Xumus 8 — 11 kimaccsl. -3-¢ u3nanue, crepeoturiHoe - Mockga; Ipoda, 2002 r. (ctp. 26 — 37).
10. Pabouast mporpamma. Xumus k YMK O. C. I'abpuensna Jlabupunr. py. M3garensctBo "Bako" 2016 .
11. ®enepanbHOro KOMIIOHEHTA TOCYAAPCTBEHHOTO CTaHIapTa obuiero oopazoBanus no xumuu (Yacts 1.
OcHoBHOe 00111e€ 00pa30BaHKE) ISl OCHOBHOM 00111e00pa30BaTeIbHOM IIKOJIBI B COOTBETCTBUU C
CYIIECTBYIOIIEH KOHIENIUEH XUMHUUECKOro 00pa3oBaHusl.

12. Xumust: 9 knacc: KOHTPOJIbHBIE U IPOBepOoUHbIe paboThl K yueOHuky O.C. ['abpuensna «Xumus. 9 kiacey
/ O.C. T'abpuensn, I1.H. bepe3kun, A.A. YmakoBa u ap. — M. : Ipoda;

13. Xumus 9 knacc: yueonuk / O. C. I'abpuensa. — 7-e uzg. npepad. — M. : Ipoda — 2019 1. 319, [1] C. un.
(Poccuiickuii yueonnk) ISBN 978-5-358-21507-8

14. Xumus B Tabnmunax 8 — 11 kiaccel. CripaBounoe nocodue. Aprop — cocraButenb A. E. Haconosa 10 —e
u3nanue, crepeotuntoe. Jpoda, Mocksa 2007 r.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT muist yuuTesnss XAMHUA 1 OUOJIOTHH )

6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa_v_nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) IMopran Beepoccuiickoii omuMmua sl MKOILHUKOB. hitp://rusolymp.ru/

12) Pycckuii oOpa3zoBarensHbIi mopTai. http://www.gov.ed.ru

13) ®denepanbHbIi poccuiickuii 001meoopaszoBareabHbIi moprai. http://www.school.edu.ru



14) ®enepanbusblii nopran «Poccuiickoe odpazoBanue». http://www.edu.ru

15) Mopran kommanuu «Kupumr u Medoauit». http://www.km.ru

16) O6pazoBaresnbHbIil moptan «Yuebay. http://www.uroki.ru

17) XKypuan «Kypbep odbpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk obpazoBanusi». http://www.vestnik.edu.ru

19) Uznatensckuii mom «IIpodxuauray. http://www.profkniga.ru

20) U3narenbckuii 1oM «1 ceHTsOps». http://www.1september.ru

21) ®ectuBanp negarorudeckuii uaeh «OTKPBITHIN YPOK» (M3AaTeNIbCKUil 1oM «1 CeHTSIOps»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Uurepuer noptan [Ipolllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MuHHCTEPCTBO 00pa30BaHMs U HAYKH.

25) Caiir CIAM I'MA: PEILLY BIIP, OI'3, EI'D, I'BD u LT. https://sdamgia.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOIECCA
YYEBHOE OBOPYJIOBAHHUE

1) Texuuueckue cpeacTBa 00OyueHHs:

1. IlepcoHanbHbBIN KOMIBIOTED

2. Kononku

3. [IpunTep nazepHbIn

2) IleuatHas npoaAyKLIHS:

1. IIpaBuiia TeXHUKH 0€30MAaCHOCTH (CTEH]] SKCIO3UIIMOHHBIN)

2. [lepuoanueckas cuctema xuMudeckux dmemeHToB J[.M. MenaeneeBa (CTCH,T SKCITO3UITMOHHBIH )
3. PacTBopuMOCTB COJICH, KMCJIOT U OCHOBAaHHH B BOJIE (CTEH/ SKCITO3UIIMOHHBIN )

4. IIpaBwuiia moBeIeHUS 00YJAIOIINUXCS B KAOMHETE XUMHH (CTCH]T YKCIIO3UITMOHHBIH )

5. [IpaBuiia noBeneHus: 00y4arOUXCs B KAOMHETEe XUMHUH (MHCTPYKTAXKHU U1 IPAKTUYECKUX padoT U
1abOPaTOPHBIX OMBITOR),

6. JleMOHCTpallMOHHbIE TAOIHIIBI IO XUMHH

7. IeMOHCTpallMOHHBIE IUTAKATHI 10 HEOPTaHUYECKONH XUMHUHU

8. KomIieKkT nopTpeToB XUMHKOB

3) Crenmanu3upoBaHHasi yaeOHast MeOeIIb:

. Jlocka ayiuTopHas ¢ MarHUTHOM MOBEPXHOCTHIO U C IPUCIIOCOOICHUAMU I KPEIUIeHUs TaOJIuI, KapT
. Cron neMoHCTpallMOHHBIN (M3 ABYX CEKIIMT)

. Cron nuceMeHHBIH /U1 yuuTens (B KJIAaCCHOW KOMHATe U B JaOOPaHTCKOM )

. CTOJBI IBYXMECTHBIE YYCHUYECKHE B KOMIUIEKTE CO CTYJIbSIMHU

. Ctyn nns yuurens

. Ikags1 ceKmoHHbIC 151 000PYAOBaHMS B Ta00OPAaHTCKOM

. llIxad BBHITSOKHOM

. Ctenka mkosibpHas

. PakoBuna-molika

10. TymOouka

11. Crenn KiaccHbIN yroNoK

12. Ceii¢ ans XxpaHeHUs! peaKTHBOB

—
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OBOPYJIOBAHME JUIs1 MTPOBEAEHUS TABOPATOPHBIX, IPAKTUYECKUX PABOT,
JTEMOHCTPAIIUM

VYyebHo-TIpakTUUeCKOe U yueOHO-I1a00paTopHOEe 000pyA0BaHUE

1) ITpuGopsl, HAGOPHI MOCYABI U TaA0OPATOPHBIX MPUHAATEKHOCTEHN ISl XMMUYECKOT0 3KCIIEpUMEHTa
OO1u1ero Ha3HAYEHUS:

1. HarpeBarenbHble mpUOOpPHI (CIUPTOBKA)

2. Jlocka JuIst CYILIKH OCY/IbI

2) leMoHCTpanmioHHbBIE

1. HaGop mocyasl 1 MPUHAUICKHOCTEH IJIs1 IMOHCTPAIIMOHHBIX OMBITOB IO XUMHHU

2. HaGop mocy/isl 1 PUHAIUICKHOCTEH TSI BBITOJIHEHHS TPAKTHYECKUX PAOOT 110 XUMHH

3. lITatuB anst IEMOHCTPAIIMOHHBIX MTpooupok [1X-21

3) Cneunanu3upoBaHHbIe TPUOOPHI U araparhbl

1. Anmapar (mpu6op) AJs OJTydeHHs ra30B

2. [Tpubop 1t coOMpaHus U XpaHEHUs T'a30B

4) KommiekTsl 1715 1Ta00paTOPHBIX OMBITOB U MPAKTHUECKUX 3aHATHH M0 XUMUU

1. HaGop mocy/isl ¥ IPUHAUIEKHOCTEN A1l YYEHUYECKOT0 3KCIIEpUMEHTa

2. Habop 0aHoKk A XpaHeHus TBEpbIX peakTuBoB (30 — 50 mu)

3. Habop cxistHOK ((h1aKOHOB) JIJIs1 XpaHEHUsI pACTBOPOB PEaKTHBOB

4. Habop npodupox (ITX-14, [1X-16)



5. HarpeBatenu npubops! (ciupToBkH (50 mir)

6. [TpuGop 1y1st MOSTy4eHUsI Ta30B

7. UlTatuB naboparopueii xumuueckuit IJIX

8. HabGop mocysl Uit IEMOHCTPAIIMOHHBIX U TAOOPATOPHBIX OMBITOB
9. KoMIIeKT BOPOHOK KOHYCOOOpa3HbIX

10. KommiekT BOPOHOK IWJIMHAPUYECKUX

11. BopoHka nenuTtenbHas HUIMHIPUYECKast

12. BopoHka kaneiabHast

13. KoMIuIeKT K0JIO KOHHYECKHUX

14. KoMIIEeKT KOJIO KPYTriI0I0HHBIX

15. Komrmuiekt ko0 MiI0CKOAOHHBIX

16. KommiiekT MEH3ypoK

17. KOMIUIEKT XUMUYECKUX CTaKaHOB

Hcnons3ytoT uisi NpoBeIeHUS Pa3IMYHBIX XUMUYECKUX OIepaIui.
18. KoMIIEKT UIMHIPOB:

19. KoMmiiekT mmareie 1 J10KeEK I BEIIECTB:

20. KoMIuIeKT MeTallTn4ecKuX U3AeIUi ISl IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB: 32KUM
BUHTOBOM, 37KUM IIPYKUHHBIH,

32)KUM IIPOOHPOYHBIH, JT0KKa JJI CKUTAaHUS BEIIECTB

21. HabGop cTeKIsTHHBIX TPYOOK

22. Habop mu3nenuii u3 papdopa u dasHca: crynka ¢ nectukom Nel Ne3, Turens HU3KHIMA, yaia
BBITIAPUTENIbHAS, TPEYTOIBHUK JIJIsT TUTIIS Ne6.

5) Mopenu

KoHcTpyKkTOp A1 cocTaBieHus: MOJIEKYI

6) HatypanbHble 00bEKTHI KOJIEKIIUN

. AroMUHUI

. Bonokna

. KameHHBI1 yronb U NpoayKThl €ro nepepadboTku

. Kayuyx

. MeTajuibl ¥ CIJIaBbI

. MuHepabl ¥ TOPHBIE TIOPOIbI

. HedTp 1 BaxkHelIME TPOTYKTHI €€ TIepepadoTKu

. [InmacTmaccel

0 3 N Ui A W N

9. TonuBo

10. YyryH u cranb

11. IIkamna TBEpAOCTH
7) PeaktuBbl

1. Kucnora consHas
2. Habop Ne 3 BC «lllemouny
Kanus rugpoxcu
Kanbuus rugpokcuy
Harpus ruapokcun
OtnenbHO:
I'uapokeu aMMoHUs
IM'mapoxcun menn
I'unpoxcun 6apust

3. OkcHuapl METAIIOB:



Oxkcun Gapust

Oxcun XKenesa (1)

Oxkcun AMoOMUHUS

4. Metanibl:

AmnoMuHuU# (rpaHyJibl)

2’Kene3o BoccTaHOBI. (MTOPOILIOK)

[{uHK (TpaHyJIbl)

XKenezo Metannuueckoe BOCCTAHOBICHHOE BOJIOPOAOM
5. Habop Ne 6 C «Opranndeckue BEIIecTBay
I'excan

I'mroko3a

I'muepun

®opmanuH

MypaBpuHas KUCIIOTa

Kucnora ykcycHas

OTIensHO:

Hedtn

AHWINH

6. Habop Ne 7 C «MunepanbHble yI0OpEHUSI»
Ammonnii cyibgar

Kaymit xnopuctslii

Kapb6amun (MmoueBuHa)

Hatpuesast cenutpa (HaTpuil a30THOKUCIIBIN)
Cynepdocdat rpanyarpoBaHHBIN
Tpunatpuiidpocdar rpaHypoBaHHBIN
OtnenbHO:

docdoputHas Myka

Cynepdocdar npoctoit

Kaymiinas conp

7. Ha6op Ne 8 C «MoHUTBI»

AHUOHUT

Kartnonur

8. Habop 11 C «Conu 11 A€MOHCTPALIMOHHBIX OIBITOBY
AMMuak 0e3BOJTHBIN

AMMOHUH YITIEKUCIIBIN

Kanuit yrnekucibiit

Kanuit yrnekuciablii KUCIIbIid

Kanuit pocdopHokucbiii

Kanpuuit pochopHOKUCIBIIM

Kanbuit pochopHOKHUCITBIN 0THO3aMeIIeHHBII
Harpuit yrinexucisiit

Hatpuii pochopHOokucablil 12-BogHbIN

9. Habop Ne 12 BC «Heopranuueckue BemecTsa JJist JEMOHCTPAIIMOHHBIX OIBITOB)
Kannii HogucTerii

Kanuit xene3ncTocuHepoaAUCThIN 3-X BOIHBIN
Kainnii s)xene3ncTocuHepoInCThIin

Kanuii ponanucTeiit



Kanmit OpomMucTsIii

Harpwuii ceprHokucibii

Harpuit yrinekucisiit

Hatpuit ¢propuctsrit

Cepa mouoTas

10) Ha6op Ne 13 BC «["asoreHuipny
Jlutuii XsmopucTeIit

AMMOHUU XJOPUCTHIN

Bapuii xsopucteiit

Keneszo xyopHoe 6-BoiHOE

Kaymnii xnopuctslii

Kanbuuii Xxnopuctslit

Marnuii XJIOpUCTBIN

Menb 1ByXiopucTas 2-BojiHas
Harpwuii xmopucTsiit

[uHK XJT0pUCTHIA

OTIensHO:

Xopuna 6apust

Xnopuj aTrOMAHUSA

11. Habop Ne 14 BC «Cynwdatsl. Cynbduret. Cynbhuasn
AIFOMUHUIN CEPHOKUCIIBIN
AMMOHHMI CEpHOKHCIIBII

Keinesza cepHOKHCIOE 7-MU BOJHOE
Kanuit cepHOKHUCIIBIA KUCITBIN
Kanuit cepHokuciblii

Kanbuuii cepHOKHCIBIN 2-BOAHBIM
Kynopoc xene3nblit

Kymnopoc Mennbrit

Kynopoc nnHKoBBII

Maruuii CEpHOKHCIIBINA 7-MU BOJIHBIN
Harpuii cepauctsii

Hatpuii cepHokuciblii 6e3B01HBI

12. Habop Ne 16 BC
AOMUHUI TpaHyJINPOBAHHBIN
Kemneso (I11) oxeun

Kenezo kapOOHMIBHOE

Menb (Il) oxuce

[{nHK TpaHyJINpOBaHHBIN

13. Habop Ne 17 C «Hutpats»
AMMOHHI a30THOKHUCIIBIN
bapuii a30THOKUCIIBIN

Kannii a30THOKMCITBIN
Kanbiuii a30THOKUCIIBIN
Harpwuit a30THOKUCTBII
Cepebpo a30THOKHCIIOE

14. Habop Ne 18 C «Coenunenus xpoma
AMMOHUS IBYXPOMOBOKHCIIBIH.
Kannst 1ByXpOMOBOKHCTBIN
Kanus xpoMOBOKHCIBIN



15. Habop Ne 19 BC «Coenunenust Mmapraaiia
MapraHiia 1ByOKHUCH

Kanunit MmapraHiioBOKuCIbIiM

16. Habop Ne 21 BC «Heopranudeckue BeniecTBa»
Kanpuus okuch

Mens (I1) ceprokucmas

Mens (Il) yrinexkucnas ocHOBHas

Harpuit yrinekucbiii

Hatpuit yrinexkucislii Kuciabli

OTOensHO:

[IuHK a30THOKHUCIIBIN

CBuHeN a30THOKHUCIIBIN.

17. Habop Ne 22 BC «MHIuKkaTops»
MeTuoBbIM OpaHKEBBIN, HHIUKATOP
®enongranent, UHAUKATOP

18. Marepuaibl:

AKTUBUPOBaHHBIN yroJib

Bazenun

Kanpuus kapbonat (Mpamop, Men)

[Mapadun
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