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IHHOACHUTEJIbBHAA 3AITMCKA

Pabouast mporpamma o XuMuH Jyis 00yJaromuxcsi 8 KIIaCCOB COCTaBJICHA Ha OCHOBE TpeboBaHMil K
pe3ysabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHO MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus,
npeacTaBiIeHHbIX B DenepaibHOM rocyIapcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOIIIEro
o0pa3oBaHus, ¢ yIETOM paclpeeEHHBIX 10 KJIacCaM MPOBEPSIEMBIX TPEOOBAHUHN K Pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00IIEr0 00pa3oBaHUs U 3JIEMEHTOB COJICPKAHMU,
MPEJCTAaBICHHBIX B Y HUBEPCATHHOM KOJH(PHUKATOPE IO XUMHH, a TAK)Ke Ha 0CHOBE [IpuMepHO# mporpaMmbl
BOCIIUTaHUS 00yJaromuXxcs MPH MOJTyYeHUH OCHOBHOTO 00111ero oopa3zoBanus u ¢ yuérom Konnenmmm
MpenogaBaHus yueOHOTO TIpeAMeTa « XUMHs» B 00pa3oBaTeIbHBIX Opranu3anusix Poccuiickoit
®denepannu, peain3yronnX OCHOBHbIE 00111e00pazoBareabHble MporpamMmmsl (yTB. Pemennem Komnnerun
Munnpocsemenus Poccun, npotokon ot 03.12.2019 N TTK-48H).

Meromuueckiue pPEKOMEHIAIMH 10 CO3JaHUI0 M (DYHKIMOHHMPOBAHUIO B 00IMIC00pa30BaTEIbHBIX
OpraHM3alusX, PacloI0KEHHbIX B CEIbCKOM MECTHOCTH U MAJIBIX TOPOJIaxX, ICHTPOB 00pa30BaHMUs €CTECTBEHHO-
HAyYHOH M TEXHOJIOTUYECKOH HampaBieHHOCTel oT 25 HostOpst 2023 rona.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA «XUMMUSA»

Bxnax yuebnoro npenmera « XUMHus» B JIOCTHKEHHUE 11€TIEH OCHOBHOTO 00111eT0 00pa3oBaHus 00yCIOBIIECH
BO MHOTOM 3Ha4Y€HHUEM XUMHUYECKON HAYKH B MO3HAHUHU 3aKOHOB MPUPOJIbI, B PA3BUTHH MIPOU3BOIUTEITHHBIX
cuJ1 O0IIIeCTBA M CO3aHMHM HOBOM 0a3bl MaTEPUATBHOU KYIbTYPHI.

XUMHUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK paclpocTpaHuiia CBOE BIUSHUE Ha Bce 00JIacTH
YeJI0BEYECKOrO CYIIECTBOBAHMUS, 3a/lajla HOBOE BUJCHUE MHpPA, CTalla HEOTHEMJIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM >KM3HH OOIIECTBA: 3HAHNE XUMUU CITY’)KUT OCHOBOH /15t
(hopMHUpOBaHMSI MUPOBO33PEHHUSI YENIOBEKA, €ro MpeACTaBIeHUI 0 MaTepruaIbHOM €MHCTBE MUPA; BAKHYIO
poJib urparoT hopMUpyeMble XUMHEH MPEACTABICHHUS O B3aUMOIPEBPALICHUSIX SHEPTHH U 00 HBOJIIOLUN
BEIIECTB B MPUPO/JIC; COBPEMEHHAs! XUMUS HalpaBjeHa Ha pelleHre riI00abHbIX TPOOIeM YCTOMUNBOTO
Pa3BUTHUS YEJIOBEUECTBA — CHIPhEBOM, SHEPTeTUUECKON, TUILIEBOM U 3KOJIOTHUECKON 6€301MacHOCTH, MPolieM
3/IpaBOOXpaHEHHUSI.

B YCJIOBUAX BO3PACTAOMICTO 3HAUCHUA XUMHU B )KU3HU O6H.I€CTB8. CYHIECCTBECHHO IMOBBICHUJIACH POJIb
XHUMHNYCCKOI'O O6p330BaHI/IH. B nnane conmanu3anyy OHO SIBASETCS OJHUM U3 YCJ'IOBI/Iﬁ (I)OpMI/IPOBaHI/IH
HUHTCJUICKTA JIMYHOCTHU U TAPMOHUYIHOI'O eé pa3BUTHA.

CoBpeMeHHOMY YeI0BEKY XMMHUYECKHE 3HAHUSI HEOOXOIUMBI /1715l IPHOOpETeHUs OOIEKyYIbTYPHOTO
YPOBHSI, TIO3BOJISIFOILIETO YBEPEHHO TPYIUTHCS B COLIMYME M OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOpa3HOU
KHU3HHU 00LIECTBA, ISl 0CO3HAHMS BaXKHOCTH Pa3yMHOT0 OTHOILIEHHS K CBOEMY 3/10POBBIO U 3/I0POBBIO
JPYTUX, K OKpY’Karollel IPUPOTHON cpenie, A1 TPaMOTHOTO MOBEIEHUS IPU UCTIOJIb30BaHUU PA3JINYHbIX
MaTepHUAJIOB U XUMUYECKMX BELIECTB B IIOBCEJHEBHOM KU3HU.

Xummnueckoe 00pa3oBaHUe B OCHOBHOM IIIKOJIE SIBJISIETCSt 0230BBIM MO OTHOILIEHHIO K CUCTEME OO0IIero
XUMUYecKoro oopazoBanus. [109ToMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO PeaM3yeT NMPHUCYILIUE 001IemMy
XUMUYECKOMY 00pa30BaHHIO KIIFOUEBBIE LIEHHOCTH, KOTOPBIE OTPaXKaIOT rOCyJapCTBEHHbIE, OOIIIECTBEHHBIE U
WH/IMBUyAJIbHBIE TOTPEOHOCTH. DTUM OIpeeNIIeTCs CYIIHOCTh 00IIel cTpaTeru 00y4eHus, BOCIUTAHUS U
pa3BUTHS 00YJAIOIIUXCS CPEJCTBAMU YU€OHOTO TpeiMeTa « XUMHUS».

W3y4yenue npeamera: 1) crmocoOCTBYeT peanu3anuy BO3MOXKHOCTEH [Tl caMOPa3BUTHS M YOPMHPOBAHHS
KYJIBTYpPBI TUYHOCTH, €€ 0011el 1 PYHKIIMOHATIBHON rpaMOTHOCTH; 2) BHOCUT BKJIaJ B ((OPMUpPOBAHNE
MBIIUIEHUS] © TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIFHON yueOHOM



NeSITeNLHOCTH, YKCIIEPUMEHTATBHBIX U UCCIIEOBATEIbCKIUX YMEHUM, HEOOXOAMMBIX KaK B IOBCEAHEBHOU
KU3HHU, TaK ¥ B MPOPECCUOHATBHON IEATENHHOCTH; 3) 3HAKOMUT CO CHEIU(PUKON HAyIHOTO MBIIIUICHUS,
3aKJIaJIbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsA/1a HA €AUHCTBO MPUPOIBI U YETOBEKA, SIBJIIETCSA OTBETCTBEHHBIM

3TarnoM B (GOPMUPOBAHIH €CTECTBEHHO-HAYYHOU rPaMOTHOCTH MOAPOCTKOB; 4) CriocOOCTBYET
(bOpMI/IpOBaHI/IIO HEHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHbBIM 3HAHUAM, K IIPUPOAC, K UCTIOBCKY,
BHOCHT CBOM BKJIaJl B IKOJOTHUYECKOE 00Pa30BaHUE HIKOJIHHUKOB.

Ha3Banusbie HarpaBiieHUs B 00y4eHHH XUMUU 00€CTIEUNBAIOTCS CTIENN(UKOI ColepyKaHMsI TPEIMETa,
KOTOpBIfI ABJIICTCS IMEAArOrn4CCKU aJalITUPOBAHHBIM OTPAKCHHUEM 0as3oBoi HAayKHW XUMHUHU Ha OHpeIICJIéHHOM
arane e€ pa3BUTHSL

Kypc xumMumn 0CHOBHOM 1IKOJIbI OPUEHTHUPOBAH HAa OCBOEHHE 00YUYaIOIIMMUCS OCHOB HEOPTaHUYECKOM
XUMMH U HEKOTOPBIX MOHATUHN U CBEIEHUH 00 OTAEIbHBIX 00bEKTaX OPraHUYECKON XUMUHU.

CrpykTypa coaep:kaHus npeamera chopMHUpOBaHA HA OCHOBE CUCTEMHOTO MOAX0/a K €r0 U3y4YEHHUIO.
ConepmaHI/Ie CKJIaAbIBA€TCA U3 CUCTEMbI MOHSATHHA 0 XUMHUYECKOM DJIEMEHTE U BCIICCTBE U CUCTEMBbI TOHSTHH
0 XUMH4YecKo peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OpraHU30BaHbl IO MPUHIIUITY OCIIEI0BaTEIBHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUM pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHHMs KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoauueckoro 3akona [[. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHA XMMHUHU, YYCHHA O CTPOCHUU aTOMa U XUMHYECKOHN CBsI3U, HpeHCTaBHeHI/Iﬁ 00
UIEKTPOIUTUYECKOM TUCCOLMALINN BEIECTB B pacTBOpax. TeopeTuueckue 3HaHUs pacCMaTpUBAIOTCS Ha
OCHOBE AMIIMPUYECKH MOTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEA0BATENBHO OT OJIHOTO
YPOBHS K JIpYyTOMY, BBITIOJIHSSA (YHKIIMN OOBSICHEHHS ¥ TPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U
BO3MO’KHOCTEH MPaKTUUECKOTO IPUMEHEHHUS U MOJIYUCHHS] U3Y4aeMbIX BEILIECTB.

Takas opranu3zanus cofepKaHus Kypca CriocoOCTBYET MPEICTABICHUIO XUMUUECKOU COCTaBIISIONICH
Hay4YHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEeMHOM Npuposl. Tem cambiM o0ecrieunBaeTcsi BO3MOXKHOCTb
(dbopMupoBaHUs y 00yHarOMMUXCs IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHHUIO M METO/1aM MO3HAHUS B
Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHUE COJIEpKAHUS Kypca MPOUCXOIUT C MPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHBIX KypcoB: «Okpyxarouii Mmupy», «buonorus. 5—7 kiacce» u «Pusnka. 7 Kimacey.

HEJIN U3YYEHUSA YYEBHOI'O IIPE/IMETA «XUMMUSA»

K HampaBiienuio nepBoCTerneHHOM 3HAUMMOCTH MPH peann3aii 00pa3oBaTeIbHbIX QYHKIUI
npeaMeTa« X uMHUsD» TPAAULIMOHHO OTHOCAT (OPMUPOBAHUE 3HAHUI OCHOB XUMUYECKOI HayKH Kak o0nacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JEeSITENFHOCTH YEJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHL. 3a/1a4ya MpeAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMUYECKIX 3HAHUNA —
BOKHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOTOKEHHM, JOCTYMHBIX 000011eH Hif
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUW O HayYHBIX METOJIaX N3YUYCHHUS BEIECTB U
XMUMHUYECKUX PEaKklni, a Takke B GOPMUPOBAHUU U PA3BUTHH YMEHHM U CIIOCOOOB JI€ATEIHHOCTH,
CBSI3aHHBIX C INTAHUPOBAHUEM, HAOIIOICHUEM U MTPOBEICHUEM XMMHUYECKOTO IKCIIEPUMEHTA, COOIOICHHEM
MpaBmJI 0€30MacHOTO 0OpaIleHUs C BEIIeCTBAMU B TTOBCETHEBHOM JKHU3HH.

Hapsiny ¢ 3TuM nienu nzydeHus npeaMera B IpOrpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C YUETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero o0pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAMIPABJICHHOCTh OOYYeHMs Ha pa3BUTHE U CaMOpPa3BUTHE JINYHOCTH, (OPMHUPOBAHUE €€
MHTEJUIeKTa U 0011eH KyabTypbl. O0ydeHrne yMEHUIO YUYUThCS U IPOI0JIKaTh CBOE 0Opa3oBaHMe
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOW M3 BaXKHEHIHNX (PYHKIMHA y4eOHbIX IPEAMETOB.

B cBs3M ¢ 3TUM NpU U3yUYEeHUH IPEMETa B OCHOBHOM IIKOJIE JOMUHHpPYIOLIee 3HaYeHUEe PUOOpe Takue
LIEJIH, KaK:

(bopMUpOBaHHE UHTEIUIEKTYAIHO PAa3BUTOM JTMYHOCTH, TOTOBOH K cCaMO0OOpa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEIIbHOMY NPUHSITHIO PEIICHHUH, CIOCOOHOM amanTupoBaThCs K OBICTPO MEHSIOIIUMCS YCIOBHSIM



JKHU3HH,
HAIPaBJIICHHOCTh 00YyYEHUS Ha CHCTEMATHUECKOE MPUOOIIICHUE YYAIIUXCS K CAMOCTOSTEIILHOM

MO03HABATEIBHOM JAEATEIbHOCTH, HAYYHBIM METOAaM TO3HaHUs, (GOPMUPYIOLUTIM MOTHBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XHMUU,

obecrieueHre yCIOBHi, CITIOCOOCTBYIONIUX MPUOOPETCHHUIO 00YJIAIOIIMMHUCS OIBITa PA3HOOOPA3HON
JEATEIbHOCTH, TIO3HAHUS U CAMOTIO3HAHMUSI, KITIOYEBHIX HABBIKOB (KITFOUEBBIX KOMIETEHITUI ), IMEIOIINX
YHHUBEPCAIbHOE 3HAYCHHUE JUIS PA3IMYHBIX BUIOB JCATEIBHOCTH;

(dbopmupoBaHre yMeHHI OOBSICHATH M OLICHUBATh SIBJICHUS OKPYKAIOIIETO MUPA Ha OCHOBAaHUH 3HAHUH U
OTIBITA, TIOJTYYEHHBIX TP U3YUYCHUH XUMHUH;

¢dbopmupoBanre y 00yJaronXxcsi T'yMaHUCTHYECKUX OTHOIIECHHH, TOHUMAHUS [IEHHOCTH XUMHUYECKUX
3HAHMUU AJIs1 BBIPaOOTKU SKOJIOTMUYECKH 1[€1€cO000pa3HOro MOBEACHUS B OBITY U TPYAOBOM AESITEIbHOCTU B
LEJISIX COXPaHEHHs CBOETO 3/I0POBbS U OKPY)KAIOIIEH MPUPOTHON CPEIIBI;

pa3BUTHE MOTHUBAITUH K 00YUEHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHUS 00IIEUeIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS M HAIPaBICHHOCTH
JabHENIIero oOyyeHusl.



COJAEPKAHME YYEBHOI'O IIPE/IMETA

IepBoHayabHbIE XMMHUYECKHE TOHATHUSA

[Ipenmer xumuu. Pose xuMuu B )KU3HU desioBeka. Tena u BemecTsa. PU3nyecKkue CBOWCTBA BEILIECTB.
ArperaTHoe COCTOAHHEC BCUICCTB. HOHSITI/IG 0 METOJaXxX ITO3HAHUS B XUMHHU. XUMUS B CUCTCMC HayK. qI/ICTBIe
BemecTBa 1 cMecu. CriocoObl pa3/iesieHust CMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE 1eMEHThI. CUMBOJIBI XMMHUECKUX 31€MEHTOB. [IpocThle U cioxHbIe
BELIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHUE.

Xumnaeckas popmysa. BareHTHOCTh aTOMOB XMMHUYECKUX SJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BewecTB. OTHOCUTENbHAS aTOMHAas Macca. OTHOcHUTENbHAsI MOJIEKY/IsIpHas Macca. MaccoBast 40715
XMUMHMUYECKOTO 3JIEMEHTA B COEIMHEHUHU.

dusnyeckre U XUMHUECKHUE SIBJICHUS. XUMHAYECKas peaKkuus u eé IMPU3HAKH. 3akoH COXpaHCHUA MACChI
BeleCTB. XUMHUYecKue ypaBHeHUs. Kiaccuduxanus XuMu4eckiux peakiuii (CoelMHeHus, pa3oKeHus,
3aMernieHus, 0OMeHa).

XUMHUYECKUI KCIIEPUMEHT: 3HAKOMCTBO C XMMHMUYECKOM MOCY0M, ¢ MpaBUiiaMu pabOThI B 1JaOOpaTopuu u
npuémMamu oOpalieHus ¢ 1adopaTOpHbIM 000PYI0BAHUEM; U3YUEHHUE U ONMCAaHUE PU3NYECKUX CBOICTB
00pa3110B HEOPraHUYECKHX BEIIECTB; HaOmoieHne pu3nueckux (IIaBJIeHne BOCKA, TassHUE JIbJla, PACTUPaHUE
caxapa B CTyIIKe, KHIIEHUE ¥ KOHJEHCAIIUs BOJbl) U XUMHUYECKHUX (TOPEHUE CBEYH, TPOKATTUBAHUE METHOM
MIPOBOJIOKH, B3aUMOJIEHCTBHE MeJia C KMCIIOTOMN) sIBJIEHUH, HAOII0A€HNE U ONKMCaHKUe MPU3HAKOB POTEKaHU
XMUMHUYECKUX peakluil (pa3yiokeHrne caxapa, B3auMoJIeHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
pasnoxxenue runpokcuaa meau(1l) mpu HarpeBanuu, B3anMoielicTBrE xkeme3a ¢ pactBopoM cosir Meau(1l));
M3y4YeHHUE CIOoCcO00B pa3zesieHusi cMecel (C MOMOIIbI0 MarHuTa, (pUIbTpoBaHUE, BBITIAPUBAHUE,
IUCTUILIALMS, XpoMaTorpadus), IpoBeACHUE OUUCTKU MIOBAPEHHON COJIM; HAOIIOAEHUE U OTIUCAHUE
pe3yabTaTOB MPOBEIEHHS ONBITA, MILTIOCTPUPYIOLIEr0 3aKOH COXPaHEHUsI MacChl; CO3JaHUE MOJIesIel
MOJIEKYI (IIIapOCTEPKHEBBIX).

BaxHeiinmue npeacraBuTe/ M HEOPraHMYECKUX BellecTB

Bo3ayx — cMmech razos. CocraB Bo3ayxa. Kuciaopoa — anmeMeHT u npoctoe BemecTBo. Haxoxaenue
KHCJIOPOJia B IPUPO/JIe, (PU3HUECKHE M XUMHYECKHE CBOMCTBA (peakiuu ropeHus). Oxcumapl. [Ipumenenue
kuciiopoa. CriocoObl MOJIyU4EeHUS KUCIOPOa B TAOOPATOPHUH U TIPOMBIIIICHHOCTH. KpyroBopoT Kuciopoaa B
npupojie. O30H — ayIOTPOIHas MOIU(PHUKAIINS KUCIOPOIa.

TennoBoii 3¢ ekt XuMHUECKON peaklnK, TEPMOXUMHUUYECKUE YPaBHEHUS, K30~ U SHIOTEPMHUUECKUE
peakiuu. TOTUIMBO: Yroib U MeTaH. 3arpsi3HeHUE BO3/lyXa, YCHIIEHHE MapHUKOBOTO d(deKTa, pa3pylieHue
030HOBOTO CJIOSI.

BOI[OpOI[ — OJICMCHT U ITPOCTOC BCHICCTBO. Haxoxnaenue BOJ0OpOoaa B IIpUPO AL, (1)I/I3I/I‘IGCKI/IG H XUMHNYCCKHUC
CBOﬁCTBa, IIPpUMCHCHHC, CII0COOBI INOJIy4CHUS. Kucnote! u comn.

KonunuectBo BemectBa. Momb. MomnspHas Macca. 3akoH ABoraapo. MouspHbiii 006EM ra3oB. Pacuérsl o
XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue cBoricTBa BoAbl. Bona kak pactsopurens. PactBopel. HackllieHHbIE M HEHACHIILICHHBIE
pactBopbl. PactBopuMOCTSE BeliecTB B BoJe.MaccoBast 01 BEIIECTBA B paCTBOpe. XUMHUYECKHE CBOMCTBA
BOJibl. OcHOBaHMs. PoJib pacTBOPOB B MPUPO/JIE U B )KM3HU YesloBeKa. KpyroBopoT BOJibI B IPUPOJIE.
3arps3HeHue NpUPOAHBIX BoA. OXpaHa ¥ OUMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heoprannueckux coeaunenuid. Oxcuapl. Kimaccudukammst okcuaoB: coiaeoopasyroniue

(OCHOBHBIC, KHUCJIOTHBIC, aM(I)OTepHLIe) )51 HCCOHGO6p33y10H_[I/Ie. HOMCHKHaTypa OKCHIO0B (MC)KI[YHaPOIlHaH n
TpI/IBI/IaJ'IBHaSI). @Ou3nYeCcKUe U XMMHUYECKHE CBOMCTBA OKCHIOB. HOJ’IY‘-ICHI/IG OKCHIOB.

OcHoBaHus. Knaccn(pmcaunﬂ OCHOBaHMI: MIEIOYHU U HCPACTBOPHUMBIC OCHOBAHUA. HOMCHKJ'IaTypa
OCHOBaHMI (MC)K,Z[YHapOI[Haﬂ n TpI/IBI/IaJ'ILHaH). du3znueckre U XMMHUYECKHE CBOMCTBA OCHOBAaHUI.



[Tosmyuenne oCHOBaHUIA.

Kucnotsl. Knaccudukanus kucinot. HomeHnknarypa KucioT (MeXIyHapoIHasi U TPUBUAIBHAS ).
DuU3NYECKUE U XUMUYECKUE CBOKCTBA KUCIOT. Psin aktuBHOCTH MeTasuioB H. H. bekertosa. [Tonyuenue
KHCJIOT.

Comu. Homenknatypa cosieit (MexayHapoHas U TpuBHaNIbHAs ). PU3MUECKHE U XUMUUYECKHE CBOMCTBA
conei. [lonyuenue cosen.

I'eneTnyeckas CBS3b MCXKIY KilaCCaMU HECOPIraHNUYCCKUX COGHHHCHHﬁ.

XUMHUYECKUH SKCIIEPUMEHT: KAUECTBEHHOE OIPE/IETICHUE COAEP KaHNs KHCIOpO/ia B BO3/AyXe; OJIy4EHUE,
coOupaHue, paClo3HABAHUE U U3YYCHHE CBOMCTB KUCIIOPO/1a; HAOIIOICHNE B3aUMO/ICHCTBHS BEIIECTB C
KHCJIOPO/IOM U YCJIOBUSI BOSHUKHOBEHUS U MPEKpaIlleHNs TOpeHus (I1okapa); 03HaKOMJIEHHE ¢ 00pa3amMmu
OKCHJIOB M OIMCaHKUE UX CBOWCTB; MOJIydeHHE, COOMpaHKe, paclio3HaBaHUe M U3ydeHHe CBOICTB BOIOPOIA
(ropenue); B3auMoaercTBrE Bogopoaa ¢ okcuaoM mean(Il) (Bo3MoXKHO MCIOJIb30BaHNE BUIEOMATEPHUATIOB);
HabIoIeHNe 00pa3IoB BELECTB KOJINYECTBOM | MOJIb; HCCIIE0BaHNE 0COOEHHOCTEH pacTBOPEHUSI BELLIECTB
C pa3INYHOM PACTBOPUMOCTHIO; TPUTOTOBIICHHE PACTBOPOB C ONMPEAETEHHON MAaCCOBOM JTOJIEH
PacTBOPEHHOTO BEIIECTBA; B3aMMOAEHCTBHE BOIbI C METaNIaMU (HATPUEM U KaJIbIIMEM) (BO3ZMOXKHO
HCI0JIb30BAHNE BUEOMATEPUAJIOB); OTIPEAEIICHIE PACTBOPOB KUCIIOT U IIE€JI0Y€El ¢ HOMOIIbIO MH/IUKATOPOB;
UccleIoBaHUE 00pa3li0B HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KI1acCOB; HAOI0IeHNEe U3MEHEHHS OKPaCKU
MHMKAaTOPOB B pacTBOPAx KUCIOT U Iesloueit; u3yuenue B3aumoeiicteus okcuaa meau(ll) ¢ pactsopom
CEPHOM KUCIIOTHI, KUCJIOT ¢ METAJUIAMH, PEAKIIMA HEUTPAIU3alNH; I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJIHOTO METaJUIa IPYTUM U3 pacTBOpA COJIH; pEIIeHHE SKCIIEPUMEHTAIbHBIX 33/1a4 110

Teme«BakHelme Ki1acchl HEOPraHUYECKUX COCTMHEHUIN.

Iepuonuyeckuii 3axoH u [lepuoanyeckasi cucreMa xumnueckux 3jgemMenToB . U. Menaeseena.
Crtpoenue aToMoB. XUMHYECKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

[TepBbie MOMBITKH KJIACCU(PUKAIIMA XUMUYECKHUX 3JIEMEHTOB. [IoHATHE O Tpymmax CXOIHBIX AJIEMEHTOB
(1IemoYHbBIC U MET0YHO3EMETbHBIE METAIIIBI, TAJIOT€HBI, HHEPTHBIC T'a3bl). DJIEMEHThI, KOTOPhIC 00pa3yroT
aMm(doTepHbIC OKCU/IBI U THIAPOKCHIBI.

[Tepuoanueckuii 3akoH. [leproanueckas cucteMa xumuueckux anemenToB J[. 1. Menpaeneesa.
KopoTkonepuoanas u jymmHHONIEproaHas hopmel [leproanueckoil cucTeMbl XMMUYECKHX AJIEMEHTOB /1.
N. Menneneea. [leproasr u rpynmbl. @u3ndeckuii CMBICT OPSAIKOBOIO HOMEpa, HOMEPOB TIEpHoaa U
TPYIIBI JIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI09eK
aTomoB niepBbIX 20 xuMuueckux eMeHToB [lepuoaunueckoit cucremsl JI. . MenaeneeBa. XapakrepucTuka
XHMHUYECKOT0 3JIEMEHTA MO ero nojoxxeHuto B [lepuoanueckoit cucreme JI. . Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUS paJinyCa aTOMOB XUMHUYCCKUX DJICMCHTOB, MCTAJINIMUCCKUX U
HEMeTaJJIMUYEeCKHUX CBONCTB 110 TpyIiimam U nepuogam. 3HaueHue HepﬂonnquKoro 3aKOHa 1 HepHOHquCKOﬁ
CUCTCMbI XUMHNYCCKUX JJICMCHTOB UIA pa3BUTHA HAYKH U ITPAKTUKU. I[ H. MenaeneeB — y‘IéHBIfI u
TpaXIaHUH.

Xumunaeckas cBs13b. KoBajieHTHaAs (HOHfipHaﬂ n Hel'IOJ'IHpHaH) CBA3b. 3J'IeKTp00TpI/ILIaTeJ'IBHOCTB
XHMHUYECKHX AJIEMEHTOB. IOHHAs CBS3b.

Crenens okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC PpCaKnuu. Hpoueccm OKHCIICHUA U
BoccTaHoBIIeHUSA. OKUCINUTEN U BOCCTAHOBUTEIIH.

XHUMHUYECKHM SKCIICPUMCHT: U3YYCHUC 06pa3u0B BCIICCTB MCTAJIJIOB U HEMCTAJIJIOB, B3aHMOJICHCTBHE
THAPOKCHUAa HUHKA C paCTBOpAMU KUCIIOT U Luenoqeﬁ; MPOBCACHUC ONBITOB, NJINTFOCTPUPYIOIIIUX
MMPUMEPBI OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX pCaKI_II/Iﬁ (FOpCHI/Ie, pCaKknuun pa3jIoKCHU, COCI[I/IHCHI/I}I).

MexnpeaMeTHble CBA3H
Peanuzanus MeXnpeaMeTHBIX CBA3eH MPU U3YyYeHUU XUMHHU B 8 KJIacCe OCYILECTBIISICTCS yepes



HCIIOJIB30BAHUC KaK 06H_II/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaKk 1 HOHSITPIﬁ, ABJIIAOIMUXCA CUCTCMHBIMHU JJIs
OTACJIbHBIX IPCAMETOB €CTCCTBCHHO-HAYYHOI'O IIUKIJIA.

OO01ue ecTeCTBEHHO-HAYYHbBIC TTOHATHS: HAyIHBIN (DaKT, rumotes3a, TEOpHs, 3aKOH, aHATN3, CHHTE3,

KIIacCU(pUKAIUs, IEPHOANIHOCTD, HAOIIOICHHUE, SKCIIEPUMEHT, MOJACTUPOBAHUE, H3MEPEHUE, MO/ICIb,
SIBJICHUE.

®dusuKa: MmaTepus, aToM, MEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUI, U30TOMbI, PAJUOAKTUBHOCTb,
MOJICKYJIa, JICKTPUICCKHIA 3apsi]l, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, ra3,
(bu3HYeCKre BEIMYNHBI, SMHUIIBI U3MEPESHHSI, KOCMOC, TUIAHETHI, 3831161, COJTHIIE.

buonorus: porocunres, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPAIIbL, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUIUBO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATBI

N3yuenne xumuu B 8 KJlacce HAPaBJICHO HA IOCTH)KEHUE 00yJarOIUMUCS JINYHOCTHBIX, METAPEIMETHBIX
U TIPEAMETHBIX PE3yIbTaTOB OCBOCHUS YIEOHOTO MPEMETa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHUS MPOIPAMMbI OCHOBHOT'O O0IIETO 00pa30BaHMsl JOCTUTAIOTCS B XOJIE
O6y‘-IeHI/I$I XHUMHHN B €AUHCTBC yqe6H0171 M BOCITUTATECIILHOU JACATCIIBHOCTHU OpFaHI/I3aLII/II/I B COOTBCTCTBHUHU C
TpaaAuIIMOHHBIMHU pOCCI/IfICKHMH CONUOKYJIBbTYPHBIMHA U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IMIPUHATBIMHU
B O6H_ICCTBG IMpaBHUJIaMH U HOpMaMU IMOBCACHHUA U CHOCO6CTBYIOT mnmponeccaM CaMOIIO3HaHUA, CaMOpPa3sBUTUA
Y COLMAIIN3AIUH 00YJaIOIINXCS.

JInyHOCTHBIE PE3YABTATHI OTPAXKAIOT CHOPMHUPOBAHHOCTh, B TOM YHCJIE€ B YACTH:

IMaTpuoTHYECKOr0 BOCIMTAHUS

1) EHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY HACJIE IO,
MMOHUMAaHUSI 3HAYCHUSI XUMHYECKOW HAYKU B )KMU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIAJIETh
JIOCTOBEPHOM MH(MOPMAIMEH O TIEPEIOBBIX TOCTHKEHHUSIX U OTKPBITUSIX MUPOBOM U OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOIMCTBE MUpa U OOIIECTBa;

I'paxxmanckoro BOCHUTaHUS

2) MMpEACTAaBJICHUA O COUUAJIBHBIX HOpMaX U MpaBUjIax MCKINIYHOCTHBIX OTHOIIICHUN B KOJIJICKTUBCE,
KOMMYHHMKaTUBHOW KOMITIETEHTHOCTHU B OOIIECTBEHHO MOJIE3HON, Yy4eOHO-UCCIIeIOBATENbCKOM, TBOPUECKON 1
JPYTrUX BUAAX EATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOI COBMECTHOM NEATEIbHOCTH MIPH BBIOJHEHUU
yueOHBIX, I03HABATENIbHBIX 33/]a4, BHINOJHEHUN XUMHUYECKHX SKCIIEPUMEHTOB, CO3JJAHUN YYE€OHBIX IIPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHMMAaHHIO U B3aUMOIIOMOIIU B MPOLIECCE ITON yUeOHOM! AEATEIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIMN HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIEICTBUI MOCTYIKOB;

HCHHOCTH HAYYHOr'0o mMO3HAHUA

3) MHUPOBO33PCHYCCKUX Hpe,I[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHYECKOH p€aKknun, COOTBETCTBYIOIINX
COBPCMCHHOMY YPOBHIO PAa3BUTHA HAYKHU U COCTABJIAOININX OCHOBY IS IOHUMAaHHWA CYHIHOCTH Hay‘IHOﬁ
KapTUHBI MUpa, HpCI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3daKOHOMCPHOCTAX pa3BUTUA ITPHUPOJIbI, B3aNUMO CBA35AX
YCJIIOBCKA C HpHpOI[HOﬁ cpezloﬁ, O POJIM XUMHHU B IIO3HAHUHU ITUX BaKOHOMepHOCTeﬁ;

4) TMO3HABATCJIBHBIX MOTHBOB, HAIIPABJICHHBIX HA ITOJIYYCHUC HOBBIX 3HAHUM 110 XHUMHH, HCO6XO,I[I/IMBIX JJIA
00BACHEHHS Ha6J'IIO,Z[aeMLIX IMpouecCcCcoB U ﬂBHeHHﬁ;

5) HOSH&B&TCJ’IBHOFI, HH(l)OpMaHHOHHOﬁ W YUTATEIbCKOMN KYJIBbTYpPBbI, B TOM YHCJIC HABBIKOB
CaMOCTOSITEIIbHOM pa6OTLI C y‘l€6HLIMI/I TCKCTaMU, CHpaBOHHOﬁ HHTepaTypOﬁ, JOCTYIIHBIMH TCXHUYCCKUMU
cpeacTBaMu I/IH(bOpMaI_[I/IOHHbIX TeXHOHOFHﬁ;

6) HUHTEpCCa K O6y‘IeHI/IIO " IIO3HAHUIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpO@KTHOI\/’I 1 MCCIIE0BATEIbCKOM ACATCIIBHOCTHU, K OCO3HAHHOMY BBI60py
HAITpaBJICHHOCTU U YPOBHS O6y‘leHI/IH B HaﬂbHeﬁﬂleM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbS

7) 0CO3HaHHMSI IIGHHOCTH )KU3HH, OTBETCTBCHHOT'O OTHOIICHHS K CBOEMY 3[J0POBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KM3HU, OCO3HAHUS TOCIEACTBUIA U HENIPUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTHUKOB, KypEeHUs1), HEOOX0AMMOCTHU COOIIOICHUS TIPaBUII O€30MTaCHOCTH IPU OOpAIIEHNH C
XMMUYECKUMU BEIIECTBAMH B OBITY M peaibHON KHU3HH;

Tpyaosoro BocniuraHus
8) uHTEepeca K MPaKTUUIECKOMY H3YYCHHUIO TIPodeccHii U TpyAa pa3IndHOro poja, yBaKEHHE K TPYLy H



pe3yibTaTtaM TPyIOBOH IEATETLHOCTH, B TOM YHCIIE HA OCHOBE IIPUMEHEHUS NPEIMETHBIX 3HAHUN TI0 XMMHH,
OCO3HAHHOTO BBIOOPA MHAMBUIYATIbHON TPAEKTOPHH MPOJAOIDKEHHUS 00pa30BaHus C YIETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEUTHON
npoheccCHOHATBFHON ACATENIFHOCTH U Pa3BUTHSI HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIallTUPOBATHCS B
npodeccHoHaIBHO cperie;

JKOJIOTHY€eCKOI0 BOCIIMTAHUSA

9) 9KOJIOTMYECKH 1eJIECO00Pa3HOT0 OTHOIICHHUS K MPUPOJIC KaK HCTOYHUKY KH3HU Ha 3eMiie, OCHOBE €
CYIIECTBOBAHMS, TOHUMAHHUS [IEHHOCTHU 37I0POBOTO U O€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY H IICUXUIECKOMY 3/J0POBBIO, OCO3HAHHUSI IEHHOCTH COOIIIOICHHS
npaBuiI 0€30TaCHOTO MOBEICHUS MTPH PadOTE C BEIMIECTBAMH, a TAK)KE B CUTYAIHX, YIPOKAIOUINX 3710POBBIO
W KW3HU JIIOJICH;

10) crmocoOHOCTH MPUMEHSTh 3HAHMUS, IOJTy4aeMbIe TIPH U3YICHUH XUMUH, JUISl PEIICHUS 3a]1a4, CBI3aHHBIX
C OKpYXKarolel MMPUPOIHOMN CPeIoil, MOBBINIEHUS YPOBHS dKOJOTHYECKON KYJIbTYpPbl, OCO3HAHUS
IJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOoOIeM U MyTel UX pelieHus IoCPeICTBOM METOA0B Xumuu; 11)
9KOJIOTMYECKOT0 MBILIUICHUS, YMEHUSI PYKOBOJCTBOBATHCSA UM B NIO3HABATENIbHOM, KOMMYHUKAaTUBHOU U

COLIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAUNMBIC TSI POPMHUPOBAHUSI MUPOBO33PEHHS
oOl1eHay4HbIe OHATUS (3aKOH, TEOPHS, IPUHIIMIL, TUIIOTE3a, (DaKT, CUCTEMa, TPOLIECC, SKCIIEPUMEHT U JIp.),
KOTOPBIE HCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YICOHBIX MTPEIMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUH 3
3TUX IpeaMeTOB (GOPMHUPOBATH MPEACTABICHUE O LEIOCTHONW HAyYHOU KapTUHE MHpPA, U YHUBEpPCAIbHbIE
y4eOHbIe JeHCTBUA (IT03HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIATHBHBIC), KOTOPHIE 00€CTICUNBAIOT
(hopMHUpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAaHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
NeSITeIbHOCTH.

MetanpeaMeTHbIE pe3ylbTaThl 0CBOSHHS 00pa30BaTeIbHONM MPOrPaMMBbI M0 XUMUHU OTPaXKaIOT OBJIAJICHHE
YHHUBEpPCaJIbHBIMU [M03HABATEIBHBIMU JEHCTBUSAMH, B TOM UHUCIIE:

ba3zoBbIME JJOTHYECKHMH AeiiCTBHSIMHA

1) yMeHHEM HUCIIOJIB30BaTh MPHUEMBI JJOTHYECKOTO MBIILICHHS IIPHU OCBOCHUH 3HAHUI: paCKPHIBATh CMBICIT
XUMUYECKUX TIOHITHH (BBIICIATH MX XapaKTepHbIC TPU3HAKH, YCTAaHABIUBATh B3aUMOCBS3b C IPYTUMHU
MTOHSATHUSIMH ), UCIIOJIH30BATh MOHATHUS ISl OOBSICHEHUS OTACIBHBIX (PAKTOB U SBJICHUI; BHIOMPATh OCHOBAHUS
U KPUTEPUU IS KJIaCCU(PHUKAIIUU XUMUYECKUX BEUIECTB M XUMUUECKHUX PEaKIInii; yCTaHaBIMBATh IPUUYNHHO-
CJIEJICTBEHHBIE CBA3H MEKIY OOBEKTaMU U3YUEHUS; CTPOUTH JIOTUYECKUE PacCyKIeHUs (MHAYKTUBHEIE,
JeTyKTUBHBIE, TI0 aHAJIOTUH); A€TIaTh BBIBOJIBI U 3aKIIIOUYCHHUS;

2) yMEHHEM MPUMEHSTH B MIPOLIECCE TO3HAHUS MOHATHS (MIPEIMETHBIC U METAIPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONB3yEeMbIe B XUMUU, TIPe0OPa30BLIBAThH ITUPOKO MPUMEHSIEMBIE B
XUMHH MOJICNIbHBIE MTPEICTABICHHS — XUMUYECKHI 3HAK (CUMBOJI dJIEMEHTA), XUMUYecKas hopMmyna U
ypaBHEHUE XUMUYECKOH peakluyi — MpH PEIIeHNU y4eOHO-TI03HABATEeIbHBIX 3aa4; C Y4ETOM ITHX
MO/IENbHBIX MPEJICTABICHUN BBIABIISTh U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU U3ydaeMbIX
00BEKTOB— XMMHMUYECKUX BEIIECTB M XUMUYECKIX PEAKIIHI{; BHISABIATH OOIINE 3aKOHOMEPHOCTH, IPHUYUHHO -
CJIE/ICTBEHHBIE CBSI3U U MIPOTUBOPEUMS B U3YUAEMbIX MPOLIECCAX U SIBJICHUSX; MPEIaratb KpUTEPUU ISt
BBISIBIICHHS 9TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUNA; CAMOCTOSITENTFHO BBIOMPATH CLIOCO0 pelieHus: y4eOHOM
3a/1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUSI, BHIOMPATh HanOoIee MOIXOAAIINN ¢ yuETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB);

Ba3oBbpIMH HcCIe10BaATEILCKUMH AeHCTBUIMHA



3) YMCHHUEM UCIIOJIb30BaTh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITIO3HAHUS, @ TAKKC B
Ka4y€CTBC OCHOBBI OJId q)OpMI/IpOBaHI/ISI THUIIOTE3LI 110 IMTPOBCPKE IMPABUIIBHOCTHU BbICKA3bIBACMbBIX CY)KIIGHI/II\/'I;

4) mproOpeTeHHe OIbITa MO TIAHUPOBAHHIO, OPTaHU3AIMU 1 IPOBEICHUIO YUCHHUYCCKUX IKCIICPUMEHTOB!
yMEHHUE HaOJI01aTh 3a X0JI0M IIpoLecca, CAMOCTOSITENILHO IPOTHO3UPOBATH €r0 Pe3yibTar, popMyIHpOBaTh
0606H_ICHI/ISI W BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBaHUA, COCTABIIATH OTYET O
poJeIaHHO# padoTe;

Paboroii c unpopmanuei

5) yMeHueM BbIOMpaTh, aHATM3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIIMIO PA3ITHYHBIX BUIOB U (OPM
IIPE/ICTaBICHMS], I0JTy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (HayYHO-TOMYJISIpHAs IUTEpAaTypa XUMUUYECKOTO
CoOJIepKaHus, CIIpaBOYHbIE IOcOOUs, pecypchl IHTepHETa); KpUTHUUECKH OLIEHUBATh IPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEeHUEeM MPUMEHSThH Pa3JInYHbIC METOIbI U 3aMPOCHI MPH TIOUCKE U 0TOOpE HHMOPMALIHH 1
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX JJIS1 BHIIIOIHEHUS y4eOHBIX U MO3HABATENbHBIX 3a]ay ONpe—
JeNEHHOTO TUIA; TPUOOPETEHUE ONBITa B 00JACTH UCI0JIb30BAHUS HH(OPMALIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUH, OBJIa/IeHUE KYJIbTYpOil aKTUBHOTO MCIIOJIb30BAHUSI Pa3IMUHBIX TIOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBHYIO (hOpMY IIpEACTaBIeHUs HH(POPMALIUK U WILTIOCTPUPOBATh
pelaeMble 3a7a4u HECJIOKHBIMHM CXeMaMU, TuarpaMmmamu, IpyruMu popmMamu rpaduku u ux
KOMOHWHAIUSAMU,

7) yMEHHUEM HUCIIOJIb30BATh M aHAIM3UPOBATH B MIpOIIECCce YIEOHOM U MCCIIeNOBATEILCKON JISSITETbHOCTH
HMH(OPMALIKIO O BIUSIHUU TPOMBIIIJIEHHOCTH, CEITLCKOTO X034HUCTBA M TPAHCIIOPTa HA COCTOSIHUE

OKpY’Karolel NpUpOTHOU CPEJIbl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH J€fCTBHSIMHU

8) ymeHreM 3a1aBaTh BOTIPOCHI (B XO/I¢ JHAIOTa W/ AUCKYCCHH) TI0 CYIIECTBY 00CYX 1aeMOM TEMBI,
(bopMyIHpOBaTh CBOM MPEIIOKEHISI OTHOCHTEIBHO BBITIOJHEHUS TPEITIOKEHHOH 3a/1auu;

9) mproOpeTeHne OMbITA PE3CHTAIMH PE3YIbTATOB BBIIIOIHEHHUSI XUMHUUECKOTO SKCIICPUMEHTA
(JtabopaTopHOTO OIBITA, TA00OPATOPHOM pabOTHI IO UCCIICAOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO IMPOEKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMHM MO3HABATEIBHOW M HCCIIEA0BATEIbCKOM
JEeSATETbHOCTH TIPU PEIICHUU BO3HUKAIOIINX MTPOOJIEM HAa OCHOBE y4éTa OOIIMX HHTEPECOB U COTIACOBAHUS
no3uIuii (00CyXKaeHus, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTIpeJieNIeHNuE KPUTEPHUEB 10 OIICHKE Ka4yeCcTBa BBIMOJIHEHHOH pabOTHI U 1Ip.);

YHHBepcaJILHLIMI/I peryjJisTuUBHbIMHA IIEfICTBPIHMPI

11) YMCHHEM CaMOCTOATCIIbHO OIIPEACIIATD HCIIU ACATCIBHOCTH, INIAaHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBAThL CBOIO ACATCIIbHOCTD, BBI6I/IpaTB Haunboee
3(1)(1)6KTI/IBHBIC CIIOCOOBI peUICHUA y‘le6HBIX H ITIO3HABATCJIbHBIX 3aJa4, CAMOCTOATCIBHO COCTAaBJIATh UIHN
KOPPCKTUPOBATH HpCI[JIODKCHHHﬁ AJIrOpuT™M HeﬁCTBHﬁ IIpX BBIIIOJIHCHUH 38.,[[8.HPII>1 C y‘léTOM IMOJTy4CHUA
HOBBIX 3HaHUI 00 HN3y4acMbIX 00BbEKTaX — BCIICCTBAX U PCAKIUAX; OUCHUBATL COOTBCTCTBHUEC ITIOJTYUCHHOTO
pe3yibTara 3asIBJICHHOM OCIIn,

12) YMCHHEM UCIIOJIB30BATh U aHAJIM3UPOBATb KOHTCKCTHI, IIPCAJIAracMbIC B YCJIOBUU 3aJIaHUM.

INPEIMETHBIE PE3YJIbTATBI

B cocrase MNPECAMCTHBIX PE3YJILTATOB IO OCBOCHUTIO 00513aTEIHLHOTO COACPIKAaHUSA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC}I HAY4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeﬂMeTHOﬁ obiactu «XI/IMI/IH», BHU bl ACATCIIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUSA, €T0 UHTCPIIPECTALUHU, HpCO6pa3OBaHI/IIO U IIPUMCHCHHUIO B PA3JIMYHBIX y‘IC6HBIX n
HOBBIX CUTYallUAIX.



[IpenmeTHbIE pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD y 00YUAIOIIMXCS CIIETYIONUX YMEHUH:

1) packpwvieams cmbici OCHOBHBIX XUMHUCCKUX TIOHATHIA: aTOM, MOJIEKY/Ia, XUMUYCCKHIA JIEMEHT, IIPOCTOC
BEILIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOPOAHAS. M HEOIHOPOIHAS ), BAJICHTHOCTb, OTHOCUTEIbHAS
aTOMHAasi ¥ MOJIEKYJIsIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBast 10JIst
XHUMHYECKOTO AJIEMEHTA B COCMHEHHH, MOJIIPHBINA 00BEM, OKCUJI, KHCIIOTAa, OCHOBAHUE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTETICHh OKUCIICHHSI, XUMHUYECKasl PEAKIIHS, KIIacCH(DUKAIHUS PEaKIIUi: PeaKkinu
COCIMHEHMUSI, PEAKIIUHU PA3JI0KEHHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi OOMEHa, SK30- M SHJIOTEPMHUYECKUE
peakuuu; TerioBor d3(Q(EKT peakuu; Sapo aToMa, MIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, Pagnuyc
aToMa, XMMHUYECKasl CBsI3b, MOJISIPHAS U HEMOJIApHAsi KOBAJICHTHAsSI CBSI3b, HIOHHAS CBsI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi JA0Jis BelecTBa (MPOLIEHTHAsT KOHIIEHTpPAIlHs) B PaCTBOPE;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHUSCKHX MOHATHH (CM. 11. 1) 1 IPUMEHSITh 3T TOHATHS
MIPU OTMCAHUH BEIIECTB U UX MPEBPAICHU;

3) ucnonvzoeams XAMHUUECKYIO CHMBOJIUKY JUTS COCTaBICHHS (DOPMYIT BEIIECTB U YPABHEHHH XMMHUYCSCKHX
peaKuuii;

4) onpedensimb BAICHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHHSX; CTEIICHb OKUCIICHUS
2JIEMEHTOB B OMHAPHBIX COSAMHEHUSX; MPUHAIIC)KHOCTH BEIIECTB K ONPEACIIEHHOMY KJIACCY COCTMHEHUM 110
dhopmynam; BUJI XUMUIECKOH CBS3M (KOBAJCHTHAS M HOHHAS) B HEOPTAHMYECKUX COSTUHEHUSX;

5) packpuvisame cmoicn Tleproanyeckoro 3akona JI. M. MenaeneeBa: 1eMOHCTPUPOBATH IIOHUMAaHNE
MEePUOINYECKOIN 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX JIEMEHTOB OT MX MOJIoKeHus B [lepuoanueckoi
CHUCTEME; 3aKOHOB COXPaHEHUS MACChI BEIIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJICKYJISIPHOTO YUCHUS,
3aKoHa ABOTa/IpO; ONMKMCHIBATh M XapaKTepu30BaTh Ta0IM4HY0 dopmy [leproandeckoit cucTemsl
XMMHYECKUX JIEMEHTOB: Pa3InyaTh NOHATUS «rJ1aBHas noArpynna (A-Tpymnmna)» u «modounas noarpymnmna (b-
TPyIIa)», Majble ¥ OOJBIINE MEPUOBI, COOTHOCUTH 0003HAYCHHS, KOTOPBIC UMEIOTCS B TAOJIHIIC
«Ilepnognueckas cucteMa xumudeckux 3nemeHToB /1. 1. MenzaeneeBa» ¢ UHCI0BBIMU XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi si/ipa, 001ee YUCIIO 3JIEKTPOHOB U
pacnpezesnieHue uX Mo 3JIEeKTPOHHBIM CII0SIM);

6) knaccupuyuposamv XAMUIECKUE IIEMEHTHI; HEOPraHUYECKUE BEIIECTBA; XUMUIECKUE Peakiuu (110
YHCIIy M COCTaBY YYaCTBYIOUIUX B PEAKLUU BEIIECTB, 10 TEIIOBOMY 3D (DEKTY);

7) xapaxmepuzoeamo (onuceviéams) 0OIIHE XUMHUYCCKUAE CBOMCTBA BEIIIECTB PA3JIMYHBIX KIaCCOB,
MOATBEPIK/1asi ONIMCAHUE IPUMEPAMU MOJIEKYIISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUN;

8) mpoenozuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX KQUECTBEHHOT'O COCTABa; BO3MOYKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPALICHUNA B PA3JIMUHBIX YCIOBUSIX;

9) ebluUCIAMb OTHOCUTEIBHYIO MOJICKYIIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MACCOBYIO JIOJTHO
XMMHYECKOTO AJIEMEHTA 10 (opMyJie COSMHEHHMSI; MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE; IPOBOAUTH
pacy€Thl 0 YPaBHEHUIO XUMHUUYECKOW pPEaKIUU;

10) npumensimo OCHOBHBIE ONICPAIIMU MBICITUTEIILHOM JEATEILHOCTH — aHAINU3 U CHHTE3, CPaBHEHHE,
0000111eHIEe, CUCTEMATH3AINIO, KIacCU(PUKAIINIO, BBISBICHUE TPUYNHHO-CIIEICTBEHHBIX CBS3CH — I
M3Y4YEHUsl CBOWCTB BEIIECTB M XUMUUYECKHUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HaOIoIeHNE, U3MEPEHHEe, MOICTUPOBAHNE, SKCTIEPUMEHT (PEallbHbIN U MBICTICHHBIN);

11) credosams npaBUIIaM MOJIb30BAHHUS XUMUIECKOM MMOCYI0U ¥ 1a00PATOPHBIM 000PYIOBAHUEM, a TAKIKE
MpaBUJIaM 00paIlIeHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMU IO BBITIOJIHEHUIO 1a00PaTOPHBIX
XMUMHYECKUX OTBITOB IO MOJTYYSHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPO/a M KHCIOPOa),
MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAacCOBOM J10J1ei pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
MPOBOJIUTh XUMUUYECKHUE SKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB ILIEJIOUYEH U KUCIOT C MOMOIIbIO
WHIUKATOPOB (JaKkMyc, heHondranent, METUIOPAHX H JIp.).



TEMATHYECKOE II'TAHUPOBAHHUE

cMmecH;
Pasnuuats usHYecKHe W XUMHUECKHE SABIEHHS;

OnpegensTh MPU3HAKA XUMUYECKHX PEAKIIMN U yCIOBHS UX
NPOTEKAHHS;

CrenoBarh IpaBHIAM [0Jb30BAHHS XMMHUYECKOW MOCYAOH U
n1a0opaTopHbIM 000pYHOBaHHEM, a TaKXKe MpaBuiIaM OOpalieHHs ¢
XUMAYECKAMH BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMAMH 110
BBIOJIHEHHIO TPAKTHYECKHX PaboT;

[InannpoBath M MPOBOAMTH XMMUYECKUH OIKCIEPUMEHT I10 M3YYECHHUIO M
ONUCAHUI0 (U3NYECKUX CBOWCTB BEIIECTB, CMOCOOOB pasjelneHHs
cMeceil BEIEeCTB;

Ucnonb3oBaTh NPU BHIMONHEHHH Y4eOHBIX 3a[aHHil M B MPOLECCE
HCCIEN0BATENbCKON NEATENBHOCTH HAYYHO-MIOMYNISAPHYIO JHTEPATYDPY
XUMHYECKOTO COJEPIKAHHUS, CIPABOYHBIE MATEPHANbI, PECYPCHI
WHrepHera;

BoicTpanBath pasBEPHYTHIE MUCHMEHHBIE M YCTHBIE OTBETHI C OMOPOR
Ha MHQOPMALMIO M3 yYeOHMKA M CIPABOYHBIX MATEPHANIOB, TPAMOTHO
ACIIOIB30BATh M3yYEHHBI MOHATHIHBIA anmapar Kypca XUMHH;

Ne | HanmeHoBaHHe Pa3/eioB H TeM KoanyecTBo yacos Jara Bujasl geiTeIbHOCTH Buasi, JieKkTpoHHbIe (HH(POBBIE) 00pa3oBaTeIbHbIC
/0 | MPOrpaMMsbl H3yYeHust dhopmbI pecypebl
BCEro | KOHTPOJbHbIE | MPAKTHYECKHE KOHTP OISl
paboThbl paboThbl

Pasnen 1. IlepBonayanbHble XHMHYeCKHe MOHATHS
1.1. | Xumust — BakHas 00J1aCThb 4 0 1 02.09.2023 | PackpbiBaTh CMBICI H3y4aeMbIX TOHATHI; YcrHblit http://www.xumuk.ru

€CTeCTBO3HAHHS H NPAKTHYECKOI 13.09.2023 | PackpeIBaTh poiIb XMMHH B IPHPOJIE U XKH3HH YENOBEKa, e€ CBS3b C ompoc; http://www.alhimik.ru

AeITEILHOCTH UeJ0BeKa IpYTHMH HayKaMH; ITpakTnaeckas

Paznnuath YHCTHIE BEIECTBA U CMECH; OJJHOPOHBIC U HEOJHOPOJHbIE | paboTa;



http://www.xumuk.ru/
http://www.alhimik.ru/

1.2. | BemecTBa 18 1
| XHMHYECKHE PeaKiun

16.09.2023
22.11.2023

[IpuMEHATh €CTECTBEHHO-HAYYHbIE METOJbI NO3HAHKS (B TOM YHCIE
HabJI0IeH e, MOJETUPOBAHUE, SKCIEPUMEHT) U OCHOBHBIE OTNEPALUH
MBICIUTENBHOM JIEATENBHOCTH (CpaBHEHHE, KIACCHQHUKAINA) JUIL
M3YUEHHS BEIECTB M XMMHUYECKHX PEaKIlHii;

PackpbIBaTh CMBICH H3yYaeMBIX MOHSATHI U 3aKOHOB M PHUMEHSATH 3TH
TOHSTHS TIPH OTHCAHHU CBOMCTB BEIECTB M MX MPEBPAIICHHUIT;
Pasnuuars dusHueckue W XUMHYECKUE SBICHUS, OOBICHATH HX
CYN[HOCTh € TOYKH 3PEHHS ATOMHO-MONEKYISPHOTO YUEHHS;
Onpenensarh MPU3HAKH XHMUYECKHX PEAKIHi, YCIOBHSA HX
MIPOTEKAHWST;

OOBACHATD CYIHOCTh (PU3UIECKHX H XHMHYECKUX SBICHHI C TOUKH
3pEHHs ATOMHO-MOJIEKYJISPHOTO yUCHHUS,

Knaccuduuuposars Xumudeckde peakuuu (0 YHCITy H COCTABY
pearupyroumx u 00pa3yHOLUXCs BEIIECTB);

CocraBisith (hOpMyJIsl OHHAPHBIX BEIIECTB 110 BAIEHTHOCTH H
OMpEENsTh BAIEHTHOCTh 10 (OPMYJIaM BEINIECTB;

PaccraBiath KOI(QOUIHEHTHl B ypaBHEHUSX XUMHYECKHX PEaKIUil;
CrenoBarh IpaBHIaM [0Jb30BAHHS XMMHUUECKOW MOCYAOH H
1a00paTopHbIM 000pYHOBaHHEM, a TaKXKe MpaBuiIaM OOpalieHds ¢
BEWECTBAMH B COOTBETCTBHH C MHCTPYKIHSAMH [0 BBIIOJHEHHIO
1abOPaTOPHBIX XUMHYECKUX OIIBITOB;

Ucnonb3oBaTh NPU BHIMONHEHHH Y4eOHBIX 3a[aHHil M B MPOLECCE
HCCIEN0BATENbCKON NEATENBHOCTH HAYYHO-MIOMYNISAPHYIO JHTEPATYDPY
XHMHYECKOTO CONEPHKAHNS, CIPABOUHbBIE MATEPHATBI, pecypchl MHTep —
HeTa;

BoicTpanBath pasBEPHYTHIE MUCHMEHHBIE M YCTHBIE OTBETHI C OMOPON
Ha MHQOPMAMIO M3 yueOHMKA M CIPABOYHBIX MATEPHANOB, 'PAMOTHO
HCTIOIB30BATh M3yYEHHBI MOHATHIHBIA anmapar Kypca XUMHH;

YcrHblii
0I1poc;
ITuceMeHHbIi
KOHTPOIIb;
Konrponbhas
pabora;
IIpakTnueckas
pabora;

(rusneb.ru)
http://www.chem.msu.su/rus/elibrary/
http://www.webelements.com/
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Pasz[en 2. Baxueiimmue NpeACTaBUTEIH HEOPraHUYeCKHUX BeU[eCTB



http://www.chem.msu.su/rus/elibrary/
http://www.webelements.com/

2.1. | Bo3ayx. Kucaopon. ITonsTue 06 25.11.2023 | PackpbIBaTh CMBICI H3y4aeMbIX IIOHATHI U IPHMEHAT JTH HOHATHS YcrHblii (rusneb.ru)
oKcuaax 13.12.2023 | mpu omHCAaHMH CBOMCTB BEW[ECTB M HX NPEBPAIlCHHI; ompoc; http://www.alhimik.ru
Xapakrepu3oBarb (ONHCHIBATB) COCTAB BO3AYXa, (H3MUECKHE H XH— Tucemennsii | https://content.edsoo.ru/lab/subject/4/
MHYECKHE CBOHCTBA KHCIOPOJA, CIOCOOBI €ro MONydYeHHs, KOHTPOJIb;
[PUMEHEHHE U 3HAYCHHE B [IPUPOJIC U KU3HH YEIOBEKa; IIpakTiyeckas
CpaBHHMBATb PEAKIMHU TOPEHHS W MEICHHOTO OKHCIICHHS; paborta;
Cobupars npruOOpbI VTS HONYYEHHs KHCIOPOAa (BBITECHEHHEM BOJBI U
BO3/yXa);
Pacro3HaBath OINBITHBIM IYTEM KHCIOPOZ;
Vcnonp308ath XMMAYECKYHO CHMBOJNMKY IS COCTABICHHS (OpMyI
BELICCTB, MOJCKYJISPHBIX YPABHCHHH XHMHYECKHX PEAKUHH ¢
Y4aCTHEM KHCIOpOJa;
OOGBSACHATh CYIIHOCTh IKONOTHYECKHX MPODJIEM, CBS3aHHBIX C
3arps3HEHHEM BO3.yXa;
CrenoBaTh npaBuiiaM 6e301acHOil paboTHI B 1a00PaTOPHH MPH KCIIONb
30BaHHH XMMHYECKON MOCY /bl K 000PYJOBAHHS, @ TAKXKE [IPABHIAM
o0paleHus ¢ FOPHYHMH BELICCTBAMH B ObITY;
[lnaHupoBaTh M OCYLIECTBIATh HA NPAKTHKE XMMHYECKHE
9KCIIEPUMEHTBI, TIPOBOAUTh HAOIIOJCHUS, AEIaTh BBIBOABI 10
pe3ylbTaTaM 3KCIEPHMEHTa;
VyacTBOBaTH B COBMECTHOH paboTe B rpyie;
Hcnonp308ath [pH BHITOJIHEHHN y4eOHBIX 3aiaHuii W B mpolecce
HCCIICOBATEIBCKOH JESTENBHOCTH HAYYHO-TIONYJISAPHYIO JIHTEPATypy
XHMHYECKOTO COZICPIKAHHS, CIPABOYHBIC MATEPHAllbl, PECYpCHI
WurepHera;
BeicTpanBath pa3BEPHYTHIC IHCHMEHHbIC H YCTHBIC OTBETHI ¢ OLOPOi
Ha UH(GOpMALKMI0 M3 y4eOHHKA M CIPABOYHBIX MATEPUAIOB, IPAMOTHO
HCIIONb30BATh M3YYCHHBI TOHATHHHBIA ammapat Kypca XUMHH;
2.2. | Bonopoa. 16.12.2023 | PackpbIBaTh CMBICIT H3y4aeMbIX MOHSATHH M IPUMEHSATb ITH IOHATHSL YcTHbli (rusneb.ru)
IMoHsITHE 0 KUCJIOTAX H COJISIX 23.12.2023 | npu omMcaHWM CBOWCTB BEIIECTB W WX MPEBPALICHHI; 0I1poc; http://www.periodicvideos.com/
Xapakrepu3oBarh (ONHCHIBATh) (M3UUECKHE M XHMUYECKHE CBOMCTBA IMucemennsrii | http://www.alhimik.ru/cafedra/stud/stud0.html
BOIOPOJIA, CIOCOOBI €ro MONyYEHHUs, MPUMEHEHHE; KOHTPOJIb; https://content.edsoo.ru/lab/subject/4/
Colupats nprbOp /Is MOTYYESHUS BOAOPOa; INpakTuueckas
Hcnonb30Bath XMMHYECKYH) CHMBOJNMKY IS COCTaBICHHS (OpMyI pabora;
BELIECTB, MONCKYJISPHBIX YPABHCHHIl XMHMUUECKHX PEaKUHH ¢
yuactieM BOJOPOJa;
CrnenoBaTb mpaBuiaM 6e30macHOl paboThl B 1a0OpaTOPUH TPH HCIIOJb
30BaHHM XMMHYECKOH MOCY /bl K 000PY/I0BaHHS, @ TAK)KE [PABHIAM
00paleHus ¢ TOPIOYMMH BEIIECTBAMU B OBITY;
HHaHHpOBaTb )48 ()CyLLIeCTBJ'UIT]) Ha l'[pa](Tl/[Ke XHUMHYECKHE
3KCl'lepl/lMeHTbI, l'[pOBOﬂl/lTl: Ha6ﬂ}0ﬂeHVIﬂ, JIenaTh BBIBOJBI I10
pe3yibTaTaM 3KCIepHMEHTa;
YuacTBOBaTh B COBMECTHOM paboTe B rpyIme;
2.3. | KonyecTBeHHbIE OTHOMIEHHSI B 27.12.2023 | PackpbIBaTh CMBICI H3Y4aeMBbIX TIOHATHH M MPUMEHSTH 9TH ToHsTHA, a | [Tncemennsiid | http://www.alhimik.ru
XUMHH 17.01.2024 | Takxe U3y4eHHbIC 3aKOHBI 1 TEOPHHU JUIS PELICHUS PAacUETHBIX 33/1ay; KOHTPOJIb;

BhiumcnaTh MONAPHYI0 Maccy BEILIECTB; KOMMYECTBO BEIECTBA, 00BEM
rasa, Maccy BElIECTBa;

[IpoBoaANTL PacuéThl MO YPaBHEHHAM XHMHUYECKMX DeaKiuii:
KONMYecTBa, 00BEMA, MAcChl BEIIECTBA 1O HM3BECTHOMY KOJHUYECTBY,
00BEMyY, Macce peareHToB WU MPOLYKTOB PEaKIy;

BricTpanBath pa3BépHyThIE MMCHMEHHbIE H YCTHBIE OTBETHI C ONOPOH
Ha HHQOPMALMIO M3 yueOHHKA H CIPABOYHBIX MATEPHAIOB, IPaMOTHO
UCTIONb30BATh M3YYCHHBIH MOHATHHHBIA ammapaT Kypca XUMHH;



http://www.alhimik.ru/
http://www.periodicvideos.com/
http://www.alhimik.ru/cafedra/stud/stud0.html
http://www.alhimik.ru/

2.4. | Bona. PacTBopsl. Ilonsitie 06 6 0 1
OCHOBAHHSAX

20.01.2024
07.02.2024

PackpbIBaTh CMBICI U3y4aeMbIX IOHATUI U NIPUMEHATb STH HOHATHS
IpH ONHCAHMH CBOWCTB BEIIECTB M HX IPEBPAIICHHUIL;
XapakTepn3oBaTh (U3MUECKHE W XHMHUECKHE CBOHCTBA BOIBI, € POIb
KaK pacTBOPUTENS B MPUPOIHBIX MPOLECCAX;

CocraBisATh ypaBHEHUS XMMUYECKUX PEAKLHUHA C y4acTUEM BOJBI;
OOBACHATh CYIHOCTh JKOJIOTMYECKHX IPOOIEM, CBS3AHHBIX C
3arpsi3HEHUEM IIPHPOJIHBIX BOJ, CIIOCOOB! OYHCTKH BOJBI OT PUMECEid,
MEpBI 110 OXPaHE BOJ OT 3arps3HEHHUS;

[InanupoBaTh M OCYWIECTBNATh Ha NMPAKTHKE XUMHYECKUE
9KCIEPUMEHTBI, NPOBOAUTb HAOMIOJEHHUS, JelaTh BbIBOABI 10
pe3sylbTaTaM 3KCIEPHMEHTa;

CrenoBath mpasuiaM 6e30macHoi paboTE! B Ia0OPaTOPUU IPH
HCIOIb30BAHMHE XUMIYECKOHl Mocyasl M 000py/NOBaHNS;

[IpoBoANTb BBIYUCIEHUA C NPUMEHEHHEM MOHATHS «MaccoBas HOJS
BELLECTBA B PACTBOPEN;

Hcnonb3oBaTh IpH BHIMONHEHHM YueOHBIX 3aJaHHil U B Ipolecce
HCCIEI0BATENbCKOM J€ATENbHOCTH HAYYHO-MOMYISAPHYIO JHTEpaTypy
XHMHYECKOTO COJEPKAHUA, CIPABOYHBIE MATEPUANbl, PECYPChI
WurepHera;

YcTHbli
0I1poc;
IIncpmeHHbIH
KOHTPOIIb;
IIpakTnueckas
pabora;

(rusneb.ru)
http://www.alhimik.ru
https://content.edsoo.ru/lab/subject/4/

2.5. | OcHOBHBIE KJIacChI 15 1 1
HEOPraHUYeCKHX
coeTUHEeHMit

10.02.2024
14.04.2024

Knaccuduuuposarh H3yyaeMble BEIIECTBA IO COCTAaBY U CBOMHCTBaM;
CoctaBnaTh (OpMyIbl OKCHIOB, KHCIOT, OCHOBaHHIl, coleil U
Ha3blBaTh HX IO MEXIYHAPOXHOI HOMEHKIATYypE;

[IporHo3upoBath CBOWCTBA BEIIECTB HA OCHOBE OOIIMX XHMHYECKHX
CBOICTB M3yYEHHBIX KIACCOB/TPYII BEIIECTB, K KOTOPHIM OHH
OTHOCSITCSL;

CocTaBnaTh MONEKYISPHBIC YPaBHEHHS PEAKLHMl, WITHCTPHPYIOLIHX
XUMIYECKHE CBOMCTBA M CIOCOOBI MONYYEHHS BEIIECTB H3YYEHHBIX
KIaCCOB/TPYNI, a TaKkKe MOATBEPKAIONUX TEHETHIECKYIO
B3aHMOCBSI3b MEXKIY HUMH.;

[Ipou3BONTb BHIYMCIEHUS MO YPABHEHHSAM XHMHYECKUX PEAKIHil;
[InaHnpoBaTh M OCYLIECTBIATh HA NPAKTHKE XUMHYECKHE
9KCIIEPHMEHTBI, [POBOJHTb HAOMIONEHHS, JeNaTh BHIBOABI IO
pe3yibTaTaM 3KCIEpHMEHTa;

CrnenoBaTh mpasuiaM 6e30macHoi paboTh! B IaOOPATOPUH MPH
HCTIONB30BAHME XUMMYECKOH Mocyabl U 0060pyHOBaHNs;
Hcnonb3oBaTh MU BBIMOMHEHHH YueOHBIX 3aJaHHil M B Ipolecce
HCCNEIOBATENbCKON NeATENBHOCTH HAyYHO-MOMYNAPHYIO JHTEPATypy
XUMHYECKOTO COJCpIKAHUs, CIPABOYHBIE MATEPHANbl, PECypChl
WHrepHera;

BricTpanBath pa3BEpHyThIE MMCHMEHHbIE H YCTHBIE OTBETHI C ONOPOH
Ha uHOpMALUIO U3 yyeOHMKA M CNPABOUHBIX MATEPUANOB, TPAMOTHO
HMCII0JIb30BATh V[3y‘{€HHbll/l TMOHATUHUHBIN annapaT Kpra XUMHH,

YcTHbIH
orpoc;
IIucpmeHHbIH
KOHTPOJIB;
Konrponbhas
pabora;
IIpakTnueckas
pabora;

(rusneb.ru)
http://www.ru.wikipedia.org/wiki/ITopranx: Xumus
https://content.edsoo.ru/lab/subject/4/
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Paznen 3. llepuomuyecknii 3axon u [lepuonyeckas cucreMa XuMuuecknx 21emMentoB JI. M. Menzeneesa.

CTpoeHue aToMoB. XuMuYecKas cBsizb. OKHCIHTEIHLHO-BOCCTAHOBUTEIbHbIE pPeaKuuu



http://www.alhimik.ru/

3.1. | Hepuoxnueckuii 3aKon u
Mepuoauyeckast cucrema
XHMHYeCKHX 3JIEMEHTOB

J. U. MenpeneeBa. Ctpoenne
aToma

18.04.2024
05.05.2024

PackpbIBaTh CMBICH NEPHOIMYECKOTO 3aKOHA;

[ToHUMATh CYIIECTBOBAHUE MEPHOIMYECKON 3aBUCHMOCTH CBOUCTB
XUMHYECKUX JIEMEHTOB (M3MEHEHHUE PaJInyCOB aTOMOB U
3IEKTPOOTPHIIATENbHOCTH) U HX COEIMHEHUH OT MOMOKEHHS B TE—
PHOJNYECKON CHCTEME U CTPOCHHUS aTOMa;

YcTaHaBIMBaTh CBS3b MEXIY ITOJIOKEHHEM 3JIEMEHTA B
MepHOIMYECKOH CHCTeMe M CTPOEHHEM ero aToMa (cocTaB M 3apsj

sapa, 001Iee YHUCIIO HICKTPOHOB U PACIIPEICICHUE UX 10
JJIEKTPOHHBIM CJIOSIM);

IIporHo3upoBaTh XapakTep U3MEHEHHs! CBOHCTB JIEMEHTOB U UX
coeiMHeHuil 1o rpynmnaM 1 nepuojam Ileproauueckoii cucremsr,
XapaKkTepu3oBaTh XMMHYECKUE JIEMEHTHI MEPBIX TPEX MEPHOLIOB,
Kanus, Kajaplus 1mo ux nonoxeHuto B [lepmonmueckoit cucreme . U.
Menperneena;

CnenoBath npaBuiaM 6e30MacHoi paboTsl B 1a00paToOpHUu MpH
UCIIOJIb30BaHUH XMMHYECKOM TIOCYIbl U 000PY10BaHHUS;
BeicTpauBath pa3BEépHYTHIE MMCHMEHHBIE H YCTHBIE OTBETHI C OIIOPOIT
Ha HHOOPMALHIO U3 yUeOHUKA U CIPABOYHBIX MATEPUAJIOB, PAMOTHO
MCII0JIb30BaTh U3yYCHHBIN OHATUHHBIN anmapaT Kypca XUMHH;
Hcnosnb30BaTh Mpy BHIIOJHEHUH YUYEOHBIX 3a/1laHUH TEKCTHI
yueOHHKa, CripaBo4HbIe Marepuaisl (IIepuoanvecKyro cucremy
xumuyeckux nemenToB [, M. Menneneea, Tabmuiy pacTBOPHMOCTH
KHCIIOT, OCHOBaHHH M COJICH B BOJIE, YIEKTPOXUMHYECKHH PsiJ
HalpsHKEHUH MeTalIoB);

Hcnonb30BaTh MpH BBIMOJHEHHN y4EeOHBIX 3aJaHUN U B IpOLIECCe
HCCNEN0BATENbCKON AeATENbHOCTH HAyYHO-IOMYJIAPHYIO JIHTEPATypy
XUMHYECKOTO COAEPIKaHUs, CIIPAaBOYHbIE MAaTEPHAIIbI, PECYPCHI
Nurepuera;

VerHbiid
or1poc;
TucemeHHBIH
KOHTPOJIB;
Kontpoinbras
pabora;

(rusneb.ru)
http://www.alhimik.ru
http://www.webelements.com/

3.2. | Xumuueckasi CBsi3b.
OKHCJIUTEBHO-
BOCCTAHOBHTEJIbHBIE PeAKIHH

12.05.2024
30.05.2024

PackpbiBaTh CMBICT H3yYaeMBIX MOHSATHIH;

Omnpenensts BUJ XUMUYECKOH CBA3M B COCMHEHUY;

OnpenenaTb CTeNeHb OKUCIEHUS XUMHYECKOTO 3JEMEHTa 10
(GopMyne ero coepuHEeHHUS;

Omnpenensth 3eMeHT (BEIIeCTBO) — OKUCIUTENb H DJIEMEHT
(BeIIeCTBO) — BOCCTAHOBUTEIIb;

OOBACHATb CYIIHOCTb MPOLECCOB OKHCIEHHA M BOCCTAHOBIEHNS,
CocTaBmsTh 3JIEKTPOHHBIHA OalaHC ¢ y4€TOM YMCIA OTAAHHBIX U
NIPUHATBIX 3TEKTPOHOB;

CocTaBniATh ypaBHEHHE OKHUCIMTENbHO-BOCCTAHOBHTENBHON peaKiuy;
Mcnonb30BaTh MpH BHITONHEHHH YYeOHBIX 3aJaHUH TEKCTHI
yueOHUKa, CMpaBOYHbIE MaTepuanbl (MEPUOJHYECKYIO CHCTEMY
xumuyeckux snemeHtoB JI. WM. Menneneesa, Ta0nuiy pacTBOPHMOCTH
KHC/IOT, OCHOBaHHH U coleil B BOje, 3MEKTPOXMMHUECKUH paf
HAMPSKEHUH METanoB);

YcTHbIH
orpoc;
ITuceMeHHbIH
KOHTPOJIB;
KonTponbHas
pabora;

(rusneb.ru)
http://www.xumuk.ru
http://www.alhimik.ru

Hroro no paszmeny:

12

PesepsHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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http://www.alhimik.ru/
http://www.webelements.com/
http://www.xumuk.ru/
http://www.alhimik.ru/

IHOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KounyecTBo yacoB Buasl, popmbl
n/n KOHTPOJISA Hudgpos bie
BCEro | KOHTP | MPaKT
0JIbH | HYeCK 0Gpasona
TeJIbHbIE
ble ue
pabot | paGoT pecypent
bl bl

1. |Ilpenmer xumun. Posb xumun |1 0 0 YcrHbii
B )KU3HU YEIIOBEKA 0IIpOC;

2. | Xumus B cCCTEME HayK. 1 0 0 [TuceMeHHbII
MeTto bl ITO3HAHUS B XUMUU KOHTPOJIb,

3. | 3HaKOMCTBO C MMpaBHIAMHU 1 0 1 [Ipaktuyeckaspadora; | udposas
0€30MacHOCTH U IpUEMaMu naboparopust
paboThl B XUMHUECKOMN 110 XUMHUH
naboparopun. [IpakTruueckas
pabota Ne 1. TIpaBuna paboThl
B JJaOOPaTOPUH U TIPUEMBI
oOpailieHus ¢ 1ab0paTOpHBIM
00opyI0oBaHUEM

4. | Tena u BemectBa. ®usnueckue |1 0 0 YcTHbIl
CBOICTBA BEILIECTB. OIIpOC;

ArperaTHO€ COCTOSIHHE
BEIIECTB

5. | YucThle BeuiecTBa U CMECH. 1 0 0 YcTHbIN
CriocoObl pa3esieHus cMecei OIIpOC;

6. | I[IpakTuueckas pabota: Ne 2. 1 0 1 [IpakTruueckaspaboTa; | Lludpopas
Pa3znenenne cmeceit (Ha naboparopus
MpUMEPE OUYUCTKU OBAPEHHOU o XUMHUH
COJIN)

7. | ATombl u Moniekynsl. [Ipocteie |1 0 0 YcTHbil
U CJIOXHBIE BEIIECTBA OTIpOC;

8. | XuMuueckue 3neMeHThl. 3Haku | 1 0 0 [TucbMeHHBII
(CMMBOJIBI) XUMHUYECKUX KOHTpOJIb;
3JIEMEHTOB

9. | ATOMHO-MOJIEKYIIpHOE 1 0 0 [TuceMeHHBIM
y4ueHHe. 3aKOH MOCTOSHCTBA KOHTPOJIb;

COCTaBa BElIEeCTB

10. | Xumunueckas popmyna. 1 0 0 VeIl
BanenTHocTh aTOMOB 0IIpOC;

XUMHYECKUX IIEMEHTOB




11. | CocraBiieHre XUMHUYECKHUX YcerHbIOIPOC;

(hopMyIT IO BAJICHTHOCTH.
HaxoxneHue BaaeHTHOCTH
XUMHYECKUX JIEMEHTOB 10

dbopmyie

12. | OtHocuTenbHas aTOMHAS IIucemeHHbII
Macca. OTHOcuTeNbHAs KOHTpOJIb;
MOJICKYJISIpHAsI Macca

13. | Pewrenue 3amay Ha [TuceMeHHBIN
BBIYHCIICHUE OTHOCHUTETHHON KOHTPOJIb;
MOJICKYJISIPHOM MacChl BEIIECTB

14. | MaccoBas 107151 XHMHUYECKOTO [TucemenHbI
JJIEMEHTA B COCTMHEHUH KOHTPOJIb;

15. | Pemenue 3amay Ha [TucbMeHHBIH
BBIUHCIICHUE MAaCCOBOU 10U KOHTPOJIb;
XHUMHYECKOTO DJIEMEHTA 110
dhopmyre coennHEeHHs

16. | ®usnyeckre U XUMUYECKHE YcrHbIOTPOC;
SIBJICHUSA. XUMHUECKash PeaKiius

17. | Ilpu3HaKyu ¥ YCIIOBHS [TucerMeHHBIH
MPOTEKAHUSI XUMUYECKUX KOHTPOJIb;
peakuui

18. | BakoH coxpaHeHHs MacChI YcrHbIONPOC;
Bemects. M.B. JlomoHOCOB —

YUEHBIN-3HIUKIOTIEAUCT
19. | Xumuueckue ypaBHCHHS [TucbMeHHBII
KOHTPOJIb;

20. | Tunbl XMAMUYECKHX PEaKIuii [TuceMeHHBI
(coenuHeHwMsl, pa3ioKeHHS, KOHTPOJIb;
3aMeIIeHus, 0OMeHa)

21. | Ypoxk 00001meHus 1 VYerHbiionpoc;
CUCTeMAaTH3aIlK 3HAHUI

22. | YpOK KOHTpOJIsl 3HAaHUH KonrtponbsHaspaboTa;

23. | Bo3nyx — cMech rasos. YcerHblONpOC;

Cocras Bo31yXxa




24,

TennoBoii s ekt
XUMHUYECKON PEAKIIUH,
MOHATHE O TEPMOXUMHUYECKOM
ypaBHEHUH, K30- U
SHAOTEPMUUYECKHUX PEAKIUAX

ITuceMeHHBIN
KOHTPOJIb;

25.

Kucnopon — xumuueckuit
3JIEMEHT U TIPOCTOE BEIIECTBO.
O3on. Haxoxaenue kuciopoaa
B NIpupoe, pu3nueckue u
XUMHUUYECKUE CBOMCTBA
(peakuu OKUCIICHUS,
ropenue). [lonstre 06 okcuaax

VYerHbIonpoc;

26.

CriocoObl nostyueHus
KHCII0po/ia B 1a00paTtopuu U
MPOMBIIIJIICHHOCTH.

[Ipumenenue kucnopoaa

VYerHbIomnpoc;

27.

[IpakTrueckas pabora Ne 3.
[Tonyuenue u cobupanue
KHCIJIOPOJia, U3y9EHHUE ero
CBOMCTB

[TpakTrueckaspabora

b

Hudposas
nabopaTtopusno

XHUMHHN

28.

Kpyrosopot kucinoponaa B
npupojie. Tormuo (yross u
MeTaH). 3arpsi3HeHHe BO3/IyXa,
CIIOCOOBI €ro
MpeloTBpalleHus. Y CujieHue
nmapHuKoBoro ddexra,
paspylieHre 030HOBOT'O CJI0s

YcrHbIonpOoCc;

29.

Boaopon — xumuueckuii
AJIEMEHT M IPOCTOE BEIIECTBO.
Haxosxnenue B nmpupose,
(hbM3UYECKHEe U XUMHYECKHE
CBOMCTBA (Ha IIpUMEPE
B3aHMOJIEHCTBUSA C
HEMETAUIAMH U OKCHIAMHU
METaJJIOB), TPUMEHEHHE,
COCcOOBI MOJTY4YEHUS

YcerHblitonpoc;

30.

ITpaktuyeckas padora Ne 4.
[Tonmydyenue u cobupanue
BOJIOpOJ1a, U3YUEHHE €T
CBOMCTB

[TpakTuueckaspabora

2

[udposas
na0opaTopHsIIO

XHUMHHU

31.

IloHsTHE O KHCIIOTaX M COJISIX

IIucbMeHHBIN
KOHTPOJIb;




32. | KonnuecTBo BemecTBa. MoJib. [TuceMeHHBII
MounsipHast macca KOHTpOJIb;

33. | 3akoH ABoraapo. MossipHbIit [TucrmeHHbIH
00BEM ra3oB KOHTPOJIb;

34. | Pemenwue 3a1a4y Ha [TuceMeHHBII
B3aMMOCBSI3b KOJUYECTBA KOHTPO!JIb;
BEIleCTBa, 00bEMa 1 MacChl
ra3zoB. Pacuérel o
XUMHYECKUM YPaBHCHHSIM

35. | PacuéThl 0 XMMUYECKUM ITucbMeHHBIN
ypaBHeHUsM. [I[puMenenne KOHTPOJIb;
3aKkOHa ABOTaapo

36. | ®usnueckre CBOWCTBA BOJIBI. VCeTHBIROTIPOC;
AHamms U cCUHTE3 — METOJBI
M3Yy4YEHUS COCTaBa BOIBI.

XuMH4yecKre CBOMCTBA BOIEI
(peakmuu ¢ MeTasIaMH,
OKCHJIAMU METaJIOB U
HEMETAJIJIOB)

37. | Tlonsitrie 06 OCHOBAHUSX M VYerHbIionpoc;
MHIUKATOpax

38. | Boma kak pacTBOpHTEIIb. [TuceMeHHBII
PactBops1. PacTBOpUMOCTH KOHTPOJIb;
BeIeCTB B BoJie. HacbleHHbIe
Y HEHACBILIEHHbIE PACTBOPBI

39. | KonuenTpanusi pacTBOpPOB. IIucbmMeHHBII
MaccoBas 10J1sg BEnlecTsa B KOHTPOJIb;
pactBope. Brruucnenus ¢
HCI0JIb30BaHUEM
MOHATHA«MACCOBAs OIS
BEIIIECTBA B PACTBOPE»

40. | IIpaktrueckas padora Ne 5. [TpakTrueckaspabota; | Hudposas
[IpuroroBnenue pacTBOpOB € nabopaTtopusno
ONPEACIIEHHON KOHILIEHTpaen XUMHUHU

41. | Postb pacTBOPOB B IPUPO/JIE U B YeTHbIOIPOC;

KU3HHU 4enoBeka. Kpyrosopor
BOJIbI B IPUPOJIE. 3arps3HEHNE
IpUpOoAHBIX BoA. OxpaHa u
OYHUCTKA MPUPOIHBIX BOJL




42.

IIepBble ONIBITKH
KIIACCU(PUKAIIUU XUMUYECKUX
3neMeHTOB. [lonsATHe 0
rpymnnax cXOJAHbIX JIEMEHTOB
(1IesmoYHbIC U
IEJI0YHO3EMEIIbHBIC METaJlIbI,
raJIOre€Hbl, UHEPTHBIE T'a3bl).

DneMeHTbI, KOTOpbIE 00pa3yIoT
aM(pOTEepHBIC OKCUIBI U
THJIPOKCHUIBI

VYerHbIOIIPOC;

43.

HNonnasg xuMudeckas cBsI3b

TIceMeHHBIN
KOHTPOJIb;

44,

Knaccuduxanus
HEOPraHUYECKUX COETMHEHUI

TTceMeHHBIN
KOHTPOJIb;

45.

OKcHpI: COCTaB,
Kjaccugukanus (OCHOBHBIE,
KHUCJIOTHBIE, aM(OTEPHBIE,
HecosieoOpa3yromnue),
HOMEHKJIaTypa
(MexayHapoHas 1
TpuBHasbHas). [loyuenue n
XUMHUYECKHE CBOWCTBA
KHCJIOTHBIX U OCHOBHBIX
OKCHJIOB

[TuceMeHHbIT
KOHTPOJIb;

46.

OCHOBaHUS: COCTaB,
Kiaccudukanus,
HOMEHKJIaTypa
(MexayHapoIHAS U
TpUBHAJIbHAS), (GU3UUECKUE U
XUMUYECKHUE CBOMCTBA,
CTIOCOOBI IOTYICHUS

ITuceMenHbIi
KOHTPOJIb;

47.

AmboTepHbIe OKCUBI U
TUAPOKCHUJIBI, KX CBOMCTBA U
MOJTy4YeHUE

YcrHbiiionpoc;

48.

Kucnortsl: cocras,
KJaccuuKanus,
HOMEHKJIaTypa, (puzndeckue
CBOMCTBA

YerHbIOIPOC;

49,

Kucnorer: Xumuueckue
CBOMCTBA, CITOCOOBI
MOJIy4YCHUs. Psiji ak THBHOCTH
METAJIIOB

IIucbMeHHBIN
KOHTPOJIb;




50.

Conu (cpennue):
HOMEHKJIATypa, CIIOCOOBI
MOJIy4YEHHM S, B3aUMOJICHCTBUE
CoOJIeli ¢ MeTaIaMu,
KHCJIOTaMH, IIeJI0YaMHu U
COJISIMU

ITuceMeHHBIN
KOHTPOJIb;

51.

Brrunciienus no ypaBHEHUSIM
XUMHUYECKON peaKkuuu

IIuceMeHHBIN
KOHTPOJIb;

52.

FGHCTI/I‘-IGCKail CB3b MC)KIIy
KJIacCaMU HEOPraHWYECKUX
COEIMHEHUU

VYerHbIonpoc;

53.

[Tpaktugeckas padora Ne 6.
PGIHGHI/Ie BKCHepI/IMeHTaHI)HI)IX
3aj7a4 1o Teme «OCHOBHEIC
KJIACChl HEOPTAaHHMYECKUX
COCIUHCHHID

[IpakTnueckaspadbora;

Hudposas
nabopaTtopusno

XHUMHHN

54,

Ypoxk 06006mIeHHs 1
cUCcTeEMAaTH3alluy 3HAaHUN

VYerHbIonpoc;

Hudpo Bast
nmabopart

opus 1o
XUMUHU

55.

YPOK KOHTPOJISI 3HAHUI

KontponbHasipabora;

56.

Ypok 060011eHHS 1
CHCTEMAaTU3alH 3HAHUH

Ycerublitonpoc;

Hudpo Bas
nmabopar

opus 1o
XUMHH

S7.

Crpoenue atomoB. CoctaB
aTOMHBIX sifiep. M30TombI.

OnekTpoHbl. Pu3nUecKuil
CMBICT ITOPSIKOBOTO HOMEpa
AJIEMEHTa

YerHblitonpoc;

58.

[lepuonnueckuii  3aKOH U
[lepuoanueckas cucrema
XHMHYECKUX demMeHToB . 1.

Menneneesa. [lepuonel,
IpYIIBI, TOATPYIIIBL.

DU3NYECKUN CMBICT HOMEPOB
MEepUOJIa U TPYIIIbI

IIuceMeHHbIA
KOHTPOIJIb;




59.

CrpoeHue IEKTPOHHBIX
00oJoyex atoMoB nepBbIx 20
XMUMHMUYECKUX 3JIEMEHTOB
MEPUOIMYECKON CUCTEMBI

. . MenneneeBa

I[IucbMeHHbIA
KOHTPOJIb;




60.

XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA IO €T0 IMOJIOKEHUIO B
IIEPUOANYECKON CUCTEME

. . MenpneneeBa

ITuceMeHHBIN
KOHTPOJIb;

61.

3HavYeHHE MEPUOTUIECKOTO
3aKOHA U IEPUOANYECKON
CUCTEMBI XUMHNYCCKUX
AJIEMEHTOB JIJISl PA3BUTHS
HAyKHU U IIPAKTUKU.

1. 1. MenneneeB — y4€HbIN,
neaaror U rpaxxJaHuH

VYerHbIOIIPOC;

62.

YPOK KOHTpPOJIS 3HAHUN

KontponsHnaspabora;

63.

DNEeKTPOOTPUIIATETEHOCTh
ATOMOB XUMHNYCCKUX
3JIEMEHTOB. XUMHUYECKast
CBsA3b: KOBAJICHTHASA IMOJIAPpHAA
1 KOBAJICHTHAA HCIIOJIAAPpHAA

VYerHbIonpoc;

64.

CreneHb OKUCICHUS

ITuceMenHbIi
KOHTPOJIb;

65.

OkucauTenbHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH
(OBP). Ilporieccrl okuCICHHS
Y BOCCTAHOBJICHHUSL.

OKHUCIIUTENHN U
BOCCTAaHOBUTEIN

YcrHbIonpOoCc;

udpo Bast
nmabopar

opwus TI0
XUMUHU

66.

CocraBneHnue ypaBHECHUH
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIHHBIX PEAKIUi
U CXEM BJIEKTPOHHOTO OasaHca

YerHblitonpoc;

67.

Ypok 06001IeHHS 1
CHCTEMAaTU3aluH 3HAHUI

YcrHbiiionpoc;

68.

YPOK pa3BHUBAIOIIETO KOHTPOJIS
3HaHUN. XUMUS B IeHCTBUH

KonrtponbsHaspaboTa;

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumus. 8 xnace/T'abpuensa O.C., Octpoymos WU.T'., Cnagkos C.A., AKiimoHepHoe 00IIeCTBO
«M3narenscTBO«IIpOCcBeIeHNEY;
Beenure cBOl BapUaHT:

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1. T'abpuensa O. C. Xumus. COOpHUK 3a/1a4 U yIpaKHEHUM. § Kiacc: yued. mocodue s
obureoOpaszoBarenbHbix opranuzanuii / O. C. I'abpuensn, U. B. Tpury6uak. — M.: Ilpocsemenue, 2019 —
143 c.

2. I'abpuensia O. C. Xumus. [IpoBepouHble 1 KOHTPOJIBHBIE pabOTHI. 8 Kitacc: yded. mocodue as
obmieo0pazoBarenbHbIx opranu3anuii / O. C. T'abpuensn, I. I'. JIsicoBa. — M.: IIpocsemmenne, 2021 — 176
C.:HJI.

HOUPPOBBIE OGPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

1. Xumus 8 kiacc COOpHHUK 33724 U YIPAKHEHUH yaeOHoe mocodue st 00eoOpa3oBaTebHBIX
oprauu3aruii (2019) (978-5-09-064204-0) — kuwura aBropa ["abpuensa O. C., Tpuryouak . B. | HOb
(rusneb.ru)

2. Xumus. 8 kimacc (2020) — I'abpuensu Oner CepreeBudy — unrtaTh KHATY oHaiH | HOB (rusneb.ru)
3. http://mww.chem.msu.su/rus/elibrary/ Dnekrponnas GuOIHMOTEKA M0 XUMUHU

4. http://www.alhimik.ru ATXUMHNK

5. http://mww.xumuk.ru XuMuK.ru - caiit o xumuu. @opymMm XUMHKOB

6. http://www.periodicvideos.com/ The Periodic Table of Videos - University of Nottingham

7. http://www.alhimik.ru/cafedra/stud/stud0.html Kadenpa neopranmueckoit xumuun MUTXT um. M.B.

Jlomonocosa, CTYJII'OPOJIOK

8. http://www.webelements.com/ The periodic table of the elements by WebElements

9. http://www.ru.wikipedia.org/wiki/ITopran: Xumust [Topran: Xumus — Bukunenus
10. https://content.edsoo.ru/lab/subject/4/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHUE
WHuTepakTHBHAs NTaHENb, CIIPABOYHbIE TAaOIMIIBI, MOJETN KPUCTAJUIMYECKUX PEIIETOK, IPUOOPHI JUIs

MOJIYYCHHS I'a30B, PpCAKTUBbI, XUMHUYCCKAA IIOCYyJa

OBOPYJIOBAHMUE JJIsSI TPOBEJEHUS IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPALIMIA
HpI/IGOp UL TIOJTYUCHUA T'a30B, HpO6I/IpKI/I, TaTUBbI, XUMHUYCCKUC PCAKTHBBI.

Ob6opynoBanue LlenTpa «Touka pocTay eCTeCTBEHHO — HAyYHOH M TEXHOJIOTHYECKOM HAlPaBIEHHOCTH.
udposas nmaboparopust Mo XUMHUU (yueHHYECKas) oOecledrBaeT BBINOJHEHHE JIAOOPATOPHBIX paboT Ha
ypOKax XUMHUH B OCHOBHOM IIIKOJIE€ M TPOEKTHO- UCCIIE0BATENBCKOM NESTEIFHOCTH YUaIuXCsl.


http://www.chem.msu.su/rus/elibrary/
http://www.alhimik.ru/
http://www.xumuk.ru/
http://www.periodicvideos.com/
http://www.alhimik.ru/cafedra/stud/stud0.html
http://www.webelements.com/
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