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HOACHUTEJIBHASA 3AITMCKA

[IporpaMma 1Mo XUMHUH Ha YPOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHMs COCTABICHA Ha OCHOBE TPEOOBaHHN K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON IPOTPaMMEI
OCHOBHOTO 00111eT0 00pa3oBanus, npencrarieHHbx B PI'OC 000, a Takke Ha ocHOBe (heaepalibHOM paboUeii mMporpaMMbl BOCIIUTAHUS U C YIETOM KOHIICTIIAN
MIpernogaBaHus yueOHOTro mpeaMeTa «XuMus» B 00pa3oBaTeNIbHbIX opranusanusax Poccuiickoii @enepanuu.

[IporpaMma mo XxumMun Ja&T MpeCTAaBICHIE O IEIIX, 00mmel cTpaterui 00ydeHus, BOCIUTAHUS U PA3BUTHS 00YJAIONIUXCS CPEACTBAMH YI€OHOTO IPEeaMeTa,
yCTaHaBIMBAET 00s3aTeNIbHOE MIPEIMETHOE COJIepKaHue, IpelyCMaTpUBaET paclpeaeICHUe ero 1o KjaccaM U CTpyKTYpUpPOBaHHUE 110 pa3/iesiaM U TeMaM IIPOrpaMMBl TI0
XUMHH, OTIpeIeNIIeT KOTUISCTBEHHbIE U KaUeCTBEHHBIC XapaKTEPUCTUKU COJIEPKAHHSI, PEKOMEHIYEMYIO TIOCIEeI0BATEIbHOCTh U3YUCHUS XUMUH C YUETOM MEKITPEIMETHBIX
U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH yaeOHOTO Tpoliecca, BO3paCTHEIX 0COOCHHOCTEH 00yUalomuXCsl, OIPeNesieT BOSMOKHOCTH MpeaMeTa IS pearu3aii TpeOoBaHMA
K pe3yabTaTaM OCBOSHHS OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHus, a TaKkKe TpeOOBaHU K pe3yabTaTaM O0yYeHHs XUMHUU Ha
YPOBHE Lienel u3yueHus IpeaAMeTa U OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIBHOMN ESTENBHOCTH 00y4aroNerocs o OCBOSHHUIO YI€OHOTO COJIepKAHUSL.

3HaHNe XUMUH CITY>KUT OCHOBOH AJ1s1 POPMHUPOBAHUS MUPOBO33PEHHUS 00YUAIOIIErOCs, €T0 IPEICTaBICHUN 0 MaTepHaIbHOM €INHCTBE MHUPA, BAYKHYIO POJIb HTPAIOT
(hopMupyemble XUMHEH MPeCTaBIEeHHs O B3aUMOIIPEBPAILIEHUSIX YJHEPTUU U 00 SBOJIIOIIUY BEUIECTB B IPUPOJIE, O MyTAX PEIICHUS rI00aTbHBIX IPOOJIEM YCTOWYHBOTO
Pa3BUTHS YEIOBEUECTBA — CHIPHEBOIL, JHEPTETUIECKOM, MUIIEBOH M SKOJIOTHIECKOM 0€30IacHOCTH, TIPOOIIEM 3IpaBOOXPAHEHHS.

Wzydenne xumuu:
CIOCOOCTBYET peai3aii BOZMOXKHOCTEH UIsI CaMOpa3BUTHS B (POPMHUPOBAHUS KyIBTYPHI JINYHOCTH, €€ 00IIeH 1 (YHKIIMOHATHHOI IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHKE MBIIIUICHUS] K TBOPUYECKHUX CIIOCOOHOCTEH 00yUaIONIMXCsl, HABBIKOB X CAMOCTOSTENBHON YUeOHOH NeATeIbHOCTH, SKCIIEPUMEHTALHBIX U
HCCIIEIOBATENECKIX YMEHUH, HEOOXOIUMBIX KaK B TIOBCETHEBHOM )KU3HH, TAaK U B IPOYECCUOHANBEHON ESTeIBHOCTH;

3HAKOMHT CO CHEeNN(UKON HAYIHOTO MBIIUICHHS, 3aKJIaIbIBAET OCHOBHI LIEIOCTHOTO B3TJIs/1a HA €IMHCTBO IMPUPOJIB M YETIOBEKA, SBJISIETCSI OTBETCTBEHHBIM ITAIlOM B
(hopMHPOBaHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaOLTIXCS;

croco6cTByeT (GOPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K IIPUPOJIE, K YeIOBEKY, BHOCHT CBOM BKJIAJ B 9KOJIOTHYECKOE 00pa3oBaHme
oOyuaronmxcsl.

JlaHHbIEe HanpaBIeHUS B 00yYEHUH XUMHH 00€CTIeUNBaIOTCS CIENU(PHUKON colep kaHus yaeOHOTO MpeMeTa, KOTOPBIH SIBISIeTCS eAarornuecky aaanTHPOBAHHBIM
OoTpa’keHHEM 0a30BOM HAYKH XMMHUH Ha ONPEACIEHHOM dTarne e€ pa3BUTHAL

Kpr XMMHHU Ha YPOBHE OCHOBHOTO O6U_ICFO O6p8.30BaHI/I$I OPHUECHTHPOBAH Ha OCBOCHHUEC O6y‘-IaIOH.[I/IMI/IC$I CHUCTCMbI ICPBOHAYAJIbHBIX TIOHATHUI XHUMHH, OCHOB
HeOpFaHquCKOﬁ XUMHUU U HEKOTOPBIX OTACIIbHBIX 3HAYUMBbIX MTOHATHI OpFaHH‘{eCKOﬁ XUMHHU.

CtpyKTypa cofepkaHus MPOrpaMMBI T10 XMMHH c(hOPMHUpPOBaHa HA OCHOBE CHCTEMHOTO I10/1X0/1a K e€ n3ydeHnto. CoepkaHue CKIIa[bIBaeTCs M3 CUCTEMBI TIOHATHH O
XMMHYECKOM 3JIEMEHTE M BEIIECTBE M CHCTEMBI IIOHATHH 0 XUMIUYECKOH peakiun. O0e 3TH CHCTEMBI CTPYKTYPHO OpPTraHHU30BaHbI 10 MPUHIUITY MOCIIEA0BATEIHHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUCCKUX MPEICTABICHUH Pa3HOTO YPOBHS:

— a@TOMHO-MOJICKYJIAPHOI'O YYCHUS KaK OCHOBBI BCETO €CTCCTBO3HAHMA,



— Iepuoanueckoro 3akona /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XHUMHH;
— YUYEHHUS O CTPOCHHUU aTOMa U XUMUYECKOU CBSI3U;
— IpeACTaBICHUN 00 JEKTPOIUTHUECKOM JUCCOIMAIINH BEIIECTB B PACTBOpPaX.

Teopernueckue 3HaHUS pacCCMaTPUBAIOTCS] HA OCHOBE AMITUPHUIECKH ITOTyICHHBIX U OCMBICIICHHBIX (PAKTOB, pa3BUBAIOTCS HOCIIEIOBATEIHEHO OT OAHOTO YPOBHS K IPYrOMY,
BEITTONHSS QYHKIUHN OOBSICHEHHS U IPOTHO3UPOBAHMS CBOHCTB, CTPOCHHUS I BO3MOXKHOCTEH MPAKTHYECKOTO MPUMEHEHUS U TIOTyICHNS H3YIaeMBIX BEIIECTB.

OcBoeHue nporpaMMsbl 10 XUMHUH CIIOCOOCTBYET (hOPMHUPOBAHUIO IIPEACTABICHUSA O XUMHUECKOH COCTaBIISIOIIEH HAYYHOM KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOMN NPUPOABI,
[IEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HaHMIO M METOZaM MO3HAaHUs B Hayke. M3ydeHne XUMuK NPOUCXOAUT C IIPUBIICUCHUEM 3HAHUH U3 paHee H3ydeHHBIX Y4eOHBIX
npeaMeToB: «OKpyxaromuiit Mupy, «buosorus. 5—7 knaccby U «DPu3nkKa. 7 Knacey.

[pu m3y4eHN XUMUH IPOUCXOAUT (pOpMIpPOBaHNE 3HAHUH OCHOB XMMHUIECKOH HAYKH KaK 00IacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKOHN IESTEIHHOCTH YeTIOBEKa
U KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOH KyJIbTYPHL. 3a/1a4a y4eOHOTO ITpeIMeTa COCTOUT B (DOPMHUPOBAHHIN CHCTEMBI XUMHUYECKIX 3HAHUI — BaKHEHUIINX (DAKTOB,
MOHSITUH, 3aKOHOB ¥ TEOPETUUYECKUX TIOJIOKEHUHN, TOCTYITHBIX 0000IICHUI MUPOBO33PEHUECKOTO XapaKTepa, 3bIKa HayKH, B MPUOOIIEHHH K HAYYHBIM METO/IaM TIO3HaHUS
MIPY U3Y9YECHUH BEIIECTB M XUMHUICCKUX PEaKIHiA, B (POPMIPOBAHUH U Pa3BUTHH ITO3HABATEIHHBIX YMCHUH U MX IPUMEHEHNH B yIeOHO-TI03HABATEIILHON B yIeOHO-
HCCIIEIOBATENECKON IETEIHHOCTH, OCBOCHUH MIPAaBIII 0€30ITaCHOT0 OOPAIICHNUS C BEIIECTBAME B TIOBCETHEBHOM YKU3HU.

IIpu u3y4eHNH XUMUH Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus BXKHOE 3HAUCHHUE IPHOOPENH TaKUe IeH, KakK:

— (popMupOBaHUE HHTEILICKTYaJIbHO Pa3BUTOM JIMIHOCTH, TOTOBOH K CaMO0OOPa30BaHUIO, COTPYIHUIECTBY, CAMOCTOSTEIHFHOMY MIPUHATHIO PEIICHHIA, CIIOCOOHOMH
aJanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBHUAM KHU3HH;

— HaIIpaBJICHHOCTHb 06y‘{eHI/I}I Ha CUCTEMAaTHYCCKOC HpI/IO6H.IeHI/Ie O6yanOH.II/IXC}I K CaMOCTOSITETLHOM ITO3HABATENHHOM JACATCIbHOCTH, HAYYHBIM MCTOIAaM IIO3HAHUA,
(bOpMI/IpyTOHII/IM MOTUBALIUIO U pa3BUTUC CITOCOOHOCTEH K XUMHUH,

— obecrieueHne ycIoBUi, CIOCOOCTBYIOMINX MPHOOPETCHUIO 00YUAIOIIUMIICS OIBITa Pa3HOOOPa3HOH NESITENBHOCTH, TIO3HAHUS M CAMOTIO3HAHNS, KITFOUEBEIX HABBIKOB
(KITFOYEBBIX KOMIETEHIINH ), IMEIOIINX YHUBEPCATFHOE 3HAUCHHUE JJIS1 PA3IMIHBIX BUIOB JIESATEIHHOCTH;

— opmupoBanue obmIeH (YHKIMOHATEHON M €CTeCTBEHHO-HAYIHOH TPaMOTHOCTH, B TOM YHCIIC YMEHUH 0OBSICHATD U OIICHUBATD SIBIICHIS OKPY)KAIOLIETO MHUPA, UCTIONB3Ys
3HAHUS U OTBIT, IOYYCHHBIC TIPH U3YUYCHUN XUMHU, IPUMEHSTE UX TIPH PEIICHIH IPOOIIeM B TOBCEIHEBHO KHU3HU U TPYIOBOH NEATEIIEHOCTH;

— ¢opMupoBaHUEe Yy 0O0yUYAIOIIMXCS TYMaHUCTHYECKUX OTHOIIEHHI, TOHUMaHUS IEHHOCTH XMMHYECKUX 3HAHUH SIS BEIPAOOTKHU SKOJIOTHMUYECKH 11€71eCO00Pa3HOTO MOBEACHHUS
B OBITY U TPYAOBOU IEATEIHHOCTH B LEIIIX COXPAHEHHS CBOCTO 3I0POBbS M OKPYKAIOIIEH MPUPOIHON CPEIIBL;

— pa3BHUTHE MOTUBALIMH K 00YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE YCBOGHHS OOLIEYETOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(HIISA ¥ HANIPABICHHOCTH AAJIbHEHINIETO 00yIeHUSI.

OO11ee YUCIIO YacoB, OTBEAEHHBIX ISl U3YYCHUSI XUMUHU Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus, coctaBiser 136 yacoB: B 8 kiacce — 68 dacos (2 yaca B Henenw), B 9
Kiacce — 68 4acoB (2 yaca B HEJIETIO).

COAEP KXAHUE OBYYEHUSI



8 KIIACC
IlepBoHaYabHBIC XMMHUYECKHE IOHATHUS

[Ipeamet xumun. Pons XxumMun B )KU3HU YellOBEeKa. XMMUS B cucTemMe HayK. Temna u BemiecTBa. Gu3ndeckre CBOMCTBA BEUIECTB. ATperaTHoe cOCTOsTHHUE BetecTB. [lonsTue o
MeTOoJ]aX MO3HAaHUS B XUMUH. YuCThIE BelecTBa U cMecu. CriocoObl pa3ieieHrs: CMecen.

ATOMEI 1 MOJICKYJIBL. Xumudeckue 3aeMeHThl. CUMBOJIBI XUMHYSCKUX DJIEMEHTOB. HpOCTI)IC 1 CJIOKHBIC BEIICCTBA. ATOMHO'MOJ’ICKy.HﬂpHOC Y4€HUC.

Xumudeckas (1)opMyJ1a. BaneHTHOCTH aTOMOB XMMHYCCKHUX DJICMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BCIHICCTB. OtHocHTeNnbHas aToMHas Macca. OTHOCHTENIbHAS
MOJIEKYJIIpHasA Macca. MaccoBas J0JI1 XUMHUYCCKOT'O 2JICMEHTA B COCAMHCHU .

KomnuuectBo BemectBa. Moib. MonsipHas Macca. B3anMocCBsI3b KOJTMUECTBA, MAacChl M YKCIIa CTPYKTYPHBIX €IUHHII BelecTBa. Pacu€Tel mo ¢popmynaM XMMHYECKUX
COETMHEHHUH.

dusnyeckre U XMMHUYCSCKHE SBICHHS. XUMHUCSCKast Peakiys U e€ IpU3HaKKi. 3aKOH COXPAHEHHsT MacChl BEIECTB. XUMHUYECKHEe YpaBHeHH. Kiaccupukanms XuMuIeckux
peakiuii (COeAUHEHNUS, Pa3IOKCHNUS, 3aMEIICHHs, OOMEHa).

Xumuueckuii sIxcnepumenn:

3HAKOMCTBO ¢ XUMHYECKOH IMOCYI0#, TpaBuiiaMu pabOTHI B 1TaOOpaTOpHH 1 puéMaMu oOpaieH s ¢ JJabopaTopHbIM 000pyIOBAaHHEM, H3YICHHE U OITMCaHHe (PU3NICCKUX
CBOMCTB 00pa3I[0B HEOPraHUUECKUX BELIECTB, HAO 0 JeHIe (r3nUecKuX (IUIaBJIeHHEe BOCKA, TAsSHHUE JIbJla, PACTHPAHHE caxapa B CTYIIKE, KUIICHHE U KOHICHCAIHS BObI) U
XMMUYECKUX (TOPEHUE CBEUH, IPOKATMBAHNE MEIHOW TIPOBOJIOKH, B3aHMOJICHCTBUE MeJia ¢ KUCIIOTOM) SIBIICHUH, HAOJI0ICHUE M OMMCAHUE MTPU3HAKOB MPOTEKAHHSI
XMMUYECKUX PeaKInii (pa3ioKeHUe caxapa, B3anMOICHCTBUE CEPHOM KHCIOTHI ¢ XJIOPUAOM Oapusi, pasiaokenue ruapokcuaa Meau (1) npu HarpeBaHum, B3auMoJICHCTBHE
xene3a ¢ pactBopom conu menu (1), n3ydenue criocobOB pas3ziesieHns: CMeCceid: ¢ HOMOIIbI0 MarHuTa, GUIIbTpOBaHUE, BHITAPUBAHUE, TUCTHILIALNS, XpOoMaTorpadusi,
MPOBEICHHE OYMCTKH MTOBAPEHHOHN COJIH, HAOII0IEHHE 1 OIIMCaHNe Pe3yIbTaTOB MPOBEICHHS OIbITA, HIUTIOCTPUPYIOLIET0 3aKOH COXPAaHEHHs MacChl, CO3/IaHKe MoJiesIel
MOJIEKY (IIapOCTEPIKHEBBIX).

BaxHeiilue npeAcTaBUTeIM HEOPraHUYECKHX BeLIeCTB

Bo3myx — cmecsk razos. CoctaB Bo3myxa. Kucmopon — ameMeHT 1 ipocToe BemecTBo. HaxoxkaeHne kucinopoaa B mpupoe, GU3NIecKie U XUMUIECKHUEe CBOUCTBA (peakinu
ropenus). Okcuabl. [lpumenenne kuciaoponaa. CriocoObl OTYyYeHHST KUCIOPOAa B Ta00paToOpuy U MpOMBIIIICHHOCTH. KpyroBopot kucmopozaa B mpupoze. O30H —
AIOTPOITHASE MOJU(UKAIIS KHCIOpOa.

TemnoBoii 3ppekT XUMHIESCKOH peaKIIuy, TEPMOXUMHUYECCKIE YPAaBHEHNS, YK30- ¥ YHIOTEPMUICCKUE peakui. TOIUINBO: YyTOIb H MeTaH. 3arpsi3HeHNE BO3IyXa, YCHICHUE
MApHUKOBOTO 3P (EKTa, pa3pyIIeHHe 030HOBOTO CIIOSL.

Bomopon — aneMeHT 1 mpoctoe BemecTBo. HaxoxmeHne Bogopoa B mpupoae, GU3nIecKue U XUMUIECKHEe CBOMCTBA, IPUMEHEHHE, CITOCOOBI orydeHus. KucaoTs u conm.
MounsipHblil 00BEM ra3zoB. PacyéThl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusuueckue CBOMCTBa BoAbl. Boga kak pactBopurens. PacTBopsl. HachleHHbIE B HEHACHILIEHHBIE paCTBOPBL. PacTBOpUMOCTD BEIECTB B BoAe. MaccoBas 1011 BEILECTBA B
pacTtBope. Xumuueckue csoiictsa Boabl. OcHoBaHus. Posb pacTBOpOB B IPUPOJIE U B XKU3HU uesioBeka. KpyroBopoT Bozbl B pupoe. 3arpsi3HEHUE IPUPOAHBIX BOI.
OxpaHa 1 OYMCTKA IPUPOJHBIX BOJ.

Krnaccuduxarus Heoprannaeckux coeauHeHni. Oxcuapl. Kitaccudukanms okcuaoB: coieoOpasyromye (OCHOBHBIE, KUCIOTHBIE, aM(OTEpPHBIE) 1 HecolleoOpasylomue.
HomenknaTtypa okcunoB. @usndeckue U XUMHUUECKUE CBOMCTBA OKcu10B. [lonyuenue okcunos.



OcHoBanus. Knaccudukanus ocHOBaHMIA: MIETOYN U HEPACTBOPUMBIE OCHOBaHUs. HoMeHKknaTypa ocHoBaHMA. DU3HUECKUEe U XUMUYECKIE CBOMCTBA OCHOBAHHI.
[Tony4yenune ocHOBaHUIl.

Kucnorer. Kinaccugukarus kucinor. Homenkinarypa kucior. @u3ndeckue 1 XUMAYECKHe CBOMCTBA KUCIOT. Psan aktuBHOCTH MeTayuioB H. H. Beketosa. I[Tonydenue Kucior.
Conu. Homenknatypa coieii. @uzndeckue 1 XuMU4ecKkrue cBorcTBa coseid. [lomyuenue couneit.

I'eneruueckas cBsA3b MEXy KjlacCaMHU HEOPTaHUUECKUX COEIMHEHHH.

Xumuueckuil IKcnepumenm:

Ka4eCTBEHHOE OIPEICIICHNE CONep KaHuUsl KHCIOpOoaa B BO3IyXe, IONydeHNe, COOMpaHne, paclio3HaBaHIe U H3yUeHHE CBOMCTB KUCIOPOAa, HAOI0ACHIE B3aUMOACHCTBIS
BEIIECTB C KUCIOPOJIOM U YCIOBHS BOSHUKHOBEHHS U MPEKPALICHUS ropeHus (Ioxkapa), 03HaKOMIICHHE ¢ 00pa3liaMy OKCHIIOB M OIMCAHUE UX CBOWCTB, IOIYyUCHHE,
cobupaHue, pacrio3HaBaHUE U U3yYeHHE CBOMCTB BOIOpoa (TopeHue), B3auMoecTBre Bogopoaa ¢ okcuaoM Mean (1) (Bo3MOKHO UCTIONB30BaHNE BHIEOMATEPHATIOB),
HabIroIeHre 00pa3IOB BEIIECTB KOJIMYECTBOM 1 MO, HCCIIEIOBaHNE 0COOEHHOCTEH pacTBOPEHHUS BEIIECTB C PA3IMYHON paCTBOPHMOCTHIO, IPUTOTOBICHUE PACTBOPOB C
onpeaenéHHON MacCcOBOH 10JIel pacCTBOPEHHOTO BELIeCTBa, B3AUMOJIEHCTBHE BOJIBI C METAIaMH (HATPUEM U KaJlbliieM) (BO3MOXHO UCIIOIb30BaHNE BUIEOMATEPHUAIIOB),
HCCIefoBaHue 00Pa3oB HEOPTAHUIECKUX BEIIECTB PA3THIHBIX KJIACCOB, HAOIIOICHNE H3MEHEHNSI OKPACKU HHANKATOPOB B PACTBOPAX KHUCIIOT U IIEIIOYEH, H3yICHIe
B3anMmoeicTeusa okcrnaa Meau (1) ¢ pactBopoM cepHOIT KHCIIOTHI, KUCIIOT C METaUIaMH, PEaKInii HeHTpaai3anni, ToTydeHre HepacTBOPHMBIX OCHOBAHHH, BEITECHEHHE
OJIHOTO MeTaJljla JPYTUM U3 pacTBOPa COJU, pEIlIeHUe SKCIIEPUMEHTANIFHBIX 3a]1a4 10 TeMe «BakHelme Kiacchl HEOPraHUYECKUX COETUHEHMIT.

IMepuoauueckuii 3axon u [epuoanueckasi cucrema xumuueckux 3j1emMeHToB /[. U. MenneneeBa. CTpoenne atoMoB. XumMuieckas cBsi3b. OKUCIUTENBHO-
BOCCTAHOBHUTEIbHbIE PeaKINU

[epBbIe MONBITKH KIaCCU(PHUKAINN XUMUIECKUX 3JIeMEHTOB. [loHATHE O TpyIIIaXx CXOTHBIX JIEMEHTOB (IIEJI0YHBIE H MIETOYHO3EMEIbHBIC METAJUIBI, TAOTEHEI, HHEPTHBIC
ra3bl). DIIEMEHTHI, KOTOpEIe 00pa3yroT aM(OTepHBIe OKCHUIBI H THAPOKCUIEI.

INepnonmueckuii 3axoH. [lepuoauueckas cucrema xummuueckux anemenTos J1. . MenneneeBa. Kopotkonepuonnas u JumMHHONEpHoAHAs Gopmsl Ileproandeckoil CHCTEMbI
xuMmuueckux 3rmeMmeHToB . . Menneneesa. Ilepuoast u rpymibsl. @U3HUECKUNA CMBICT HOPAIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIbI 3JIEMEHTA.

Crpoenne atomMoB. CocTaB aTOMHBIX siiep. V30Tombl. DneKTpoHbl. CTpoeHHEe AIEKTPOHHBIX 000I0YeK aTOMOB MepBBIX 20 XMMHUYECKUX dN1eMeHTOB [leprnonnieckoit
cuctemsl [. 1. MenneneeBa. XapakTepuCTUKa XUMHAYECKOTO 3JIEMEHTA MO ero nojoxeHuto B [lepuonnueckoii cucreme 1. 1. Menaeneesa.

3aKOHOMepHOCTI/I HU3MCHCHUS paJuyca aTOMOB XUMHUYCCKUX 3JIEMCHTOB, MECTAJUIMIYCCKUX 1 HEMCTAJUIMYCCKUX CBOMCTB 110 rpymnmnam u nepuoaam.

3nauenue [lepuoanyeckoro 3akoHa u [lepuoauueckoil cucTeMbl XUMUUECKUX JIEMEHTOB U1 Pa3BUTHA HayKu U npakTuku. [. . MenzaeneeB — yd€Hblil U rpakJaHUH.
Xumuueckas cBa3b. KoBaneHTHas (HOJ’IHpHaﬂ u HCHOJ’IHpHaH) CBA3b. QHCKTpOOTpI/IHaTCJH:HOCTI: XHUMHUYECKHUX DJIEMECHTOB. IOHHAS CBS3kb.

Crenenb okuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl OkuciaeHus: 1 BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3y4yeHne 00pas3IoB BEeNIECTB METAJUIOB M HEMETAIIOB, B3aMMOIEHCTBHE THAPOKCHAA IMHKA C PACTBOPAMH KHCJIOT U IIeJI0Yeii, TPOBEIeHHE OITBITOB, MILTIOCTPHPYIOLIHX
MIPUMEPHI OKUCIUTEIIFHO-BOCCTAHOBUTEIBHBIX PEAKLINil (TOpEHNE, PEaKIIUH Pa3JIOKCHNUS, COCTIMHEHIS).

Mesrcnpeomemnuie ceazu

Peanmaum[ MEXKIPEAMETHBIX CBsI3ei Ipu U3y4YCHUU XUMUH B 8 kmacce OCYHICCTBJIACTCA 4€PE3 UCIIOJIb30BAHNEC KAK O6H_[I/IX €CTCCTBCHHO-HAY4YHbIX HOHHTHﬁ, TaK U HOHHTHP‘I,
ABJIIFOIIHUXCA CUCTCMHBIMU U OTACJIBHBIX MPEAMETOB €CTCCTBECHHO-HAYYHOI'O ITUKJIA.



OObmue ecTecTBEHHO-HAYYHBIE TIOHATHS: HAYIHBIH (DaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIHN3, CHHTE3, KIIacCU(HUKALNS, ICPUOINIHOCTD, HAOIIOACHHE, SKCIICPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHHE, MOJIEIb, SIBIICHUE.

dusmuka: Matepusi, aToM, SJIEKTPOH, IPOTOH, HEHTPOH, MOH, HYKJIU, H30TOIIbI, PaJHOAKTUBHOCTh, MOJICKYJIA, JIEKTPUUYCCKUN 3apsi, BEIIECTBO, Tell0, 00hEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, GU3NICCKUE BEININHBI, CMHUIIB H3MEPEHU, KOCMOC, ITaHETHI, 3B&3/161, COIHIIE.

Buonorus: hotocunres, nprxanue, 6uochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE IIOPOJIBI, MTOJIE3HBIE UCKOIAEMBbIe, TOILIHBO, BOIHBIE PECYPCHI.
9 KIIACC

BemecTBo 1 XUMHYeCKAsI peaKIHs

[Tepuonnueckuii 3akoH. [lepuogmaeckas cucrema xumuaeckux snemenToB Jl. . MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XUMHYECKUX
9JIEMEHTOB TIEPBBIX TPEX MEPUOIOB, KAIUs, KBNS U UX COCTUHEHUN B COOTBETCTBHUH C TIOJIOKEHHUEM 3JIeMeHTOB B [leproanueckoii cucteMe U CTpOeHHEM WX aTOMOB.

CrtpoeHre BemecTBa: BUAbI XUMHUIECKON CBSI3U. THITBI KPUCTAJUTMIECKHUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUTMYECKON PEMIETKA U BUAA
XUMHUYECKOU CBSI3H.

Knaccmi)m(aumﬂ 1 HOMCHKJIaTypa HCOPTaHNYICCKUX BCIECTB. XUMHYECKHE CBOMCTBA BEHICCTB, OTHOCAMNIUXCA K Pa3JIMIHBIM KiIacCaM HECOPTaHUYCCKUX COGHHHGHHﬁ,
TCHETUYICCKAA CBA3b HCOPIraHNYCCKUX BCIICCTB.

Knaccudukanms XuMuyecKix peakinii o pa3IuYHbIM MpU3HaKaM (TI0 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUU BEIIECTB, 10 TEIUIOBOMY 3 (deKTy, 1Mo n3MEeHEHU0
CTETIeHEeH OKHUCIICHISI XUMUYECKIX SJIEMEHTOB, IO O0OPAaTUMOCTH, 110 YUACTHIO KaTaIu3aTopa). DK30- U SJHIOTEPMUYECKHE PEaKINU, TCPMOXUMUIECKUE YPABHEHUS.

Ilonstue o CKOpOCTU XUMHYECKOH pCakuu. ITousTue 06 06paTI/IMI)IX u HeOGpaTI/IMI)IX XUMHYCCKUX PCAKIIUAX. IloHsiTHE O TOMOTEHHBIX K TE€TCPOrC€HHbIX PCAKIUAX.
Ilonstue o karanuse. [lonsTHE 0 XUMHYECKOM PaBHOBECHU. q)aKTOpI)I, BJIIMAIOIINE HA CKOPOCTh XHUMHYCCKOM PCaKIUHA U IMOJOKECHUE XUMHUYCCKOI'O PaBHOBECHA.

OKHUCIUTEIFHO-BOCCTAHOBUTEIHHEIC pcaknuu, SHBKTPOHHLIﬁ 0ayaHC OKUCIUTEIbHO-BOCCTAHOBUTEILHOM peakuuu. CocraBicHue ypaBHeHI/Iﬁ OKUCIIUTCIIBHO-
BOCCTAaHOBUTCIIBHBIX peaKum‘/'I C UCTIOJIb30BAHHUEM METO/Jia JICKTPOHHOTO Oananca.

Teopus 3JIEKTPOTUTHUSCKON TUCCOMUAIINN. DICKTPOIUTHI U HEITIEKTPOIUThI. KaTHOHBI, aHHOHBI. MeXaHN3M TUCCOIMAIIMH BEIIECTB C PA3INYHBIMU BUAAMH XUMUYICCKOM
cBs3u. Crenenp aucconuanuu. CUIbHbIC U cJa0bie DIIEKTPOJIHTHI.

Peaxmim moHHOTO 0OMEHA. Y CIIOBHS IPOTEKAHUS PEaKIMi HOHHOTO 0OMEHa, ITOJTHBIC U COKPAIIEHHBIC HOHHBIC YpaBHEHHUS peakunii. CBOMCTBA KHCIIOT, OCHOBAHHUHU U COJNEH
B CBETE MPENCTaBICHUI 00 AJIEKTPOIUTHYECKON Aucconmanyu. KauecTBeHHbIE peakiiui Ha HOHBL. [IOHsATHE 0 THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJIEITISIMH KPUCTAIUINIECKUX PEIIETOK HEOPraHUUECKHUX BEIIECTB — METAJUIOB M HEMETAJUIOB (TpaduTa U ainMasa), CIIOKHBIX BEIIECTB (XJIOPHIa HATPHS),
HCCIe0BaHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOH PEeaKIMy OT BO3JEHCTBHUS PA3IMYHBIX (JaKTOPOB, UCCIIE0BAHHE ITEKTPOIIPOBOIHOCTH PacTBOPOB BEIIECTB, IpoIiecca
JIMCCOIMAINH KUCIIOT, IesIoueii 1 coiel (BO3MOXHO MCIIONB30BaHIE BHEO MaTEpHAJIOB), TPOBEICHHE OMNBITOB, HILTIOCTPUPYIOIINX IPU3HAKH IIPOTEKAHHMS PEaKInii
noHHOTO 0OMeHa (00pa3oBaHMe 0Ca/IKa, BBIICICHHE T'a3a, 00pa3oBaHKUE BOBI), ONBITOB, HILTIOCTPHPYIOMINX MPUMEPH OKUCIUTEIIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUH
(ropeHwue, peakIuy pa3iIoKeHNs, COSTUHEHHS), pacllO3HaBaHNE HEOPTaHNYECKHX BEIIECTB C MOMOIIBIO KAYeCTBEHHBIX PEAKIMii Ha HOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX
3aad.

HemeTanjbl 1 UX coeIUHEHUS



O6m1as xapakTepucTrKa raoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEepPHbIE CTeNeHN OKucieHns. CTpoeHne U (pru3ndecKkue CBOWCTBA MPOCTHIX BEIIECTB —
rajioreHoB. XMMHYECKHE CBOICTBA HA MPUMeEpE XJIopa (B3aUMOEHCTBUE C METaJIaMU, HEMETaJIaMH, 1e104aMu ). XJI0poBoaopoa. CossiHas KMCII0Ta, XUMUYECKHe
CBOIICTBa, NOJIy4eHHUE, MpUMeHeHue. JlelicTBUe XJI0pa U XJI0pOBOIOPO/Ia Ha OpraHK3M YesioBeka. BaxHelie XJIOpuabl U UX HaX0XIeHHE B IPUPO/IE.

OO6mas xapaktepuctuka 37eMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIe cTereH! okucieHus. CTpoeHue u (pru3nyeckue CBOMCTBa MPOCTHIX
BEIIIECTB — KHCJIOPOJIa U CePhl. AJIOTPOMHBIC MOTU(BHUKALUHN KHCIOPO/Ia U Cephl. XMMUYECKUe CBOMCTBA cepbl. CepoBOIOPO/I, CTPOCHHE, (PU3NIECKUE U XUMIYCCKHE
cBoiicTBa. OKCHIBI Cephl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHas KHCI0Ta, (pr3ndeckrue 1 XUMHYeCKHe CBOMCTBA (00IIMe KaK MPeCcTaBUTENs KiIacca KUCIOT U
crienduueckre). XMMHUYECKUE PEaKITHH, JIKAIHUE B OCHOBE IPOMBIIIIJICHHOTO CITOc00a MOMYYEeHHUs CEpHOM KHCIOTHL. [IpuMeHenne cepHoi KUcoTsl. Colu cepHOi
KHCJIOTHI, KAUeCTBEHHAsI Peakius Ha cyab(ar-uoH. HaxoxneHue cepbl v € COSAMHEHNH B MPUPoie. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIICH Cpeibl COCTUHEHUSIMU CEPhI
(KUCIIOTHBIE JTOXKIH, 3arpsA3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro IPeI0TBPALICHHUS.

OO01mas xapakTepucTHKa 1eMeHTOB VA-Tpynmsl. OCOOGHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTETIIEHH OKUCIIEHUs. A30T, paclipOCTpaHeHHe B IPUPoie, GU3HYECKUE U
XUMHYecKue cBoiicTBa. Kpyrosopor a3ora B nmpupoge. AMMHaK, ero pu3n4eckre 1 XUMUYECKHe CBOWCTBA, NoTydeHue U mpuMeHenue. Co aMMOHUS, X (pu3ndeckue u
XUMHYECKUE CBOWCTBA, MpuMeHeHre. KayecTBeHHas peakius Ha HOHBI aMMOHHMS. A30THAs! KUCIIOTA, e¢ ToTydeHue, GU3nUecKue 1 XUMUYECKIEe CBOMCTBA (00Iure KaK
MPEe/ICTaBUTEIIS Kilacca KUCIIOT U criennduyeckue). Mcnonp3oBaHne HUTPATOB U COJICH aMMOHUSI B Ka4eCTBE MUHEPAIBbHBIX YI0OpeHHi. XUMHYecKoe 3arps3HeHne
OKpY>KaroIleH cpeabl COeTMHEHUAMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/lyXa, OUBHI U BOJ0EMOB). Docdop, amnorponHsle Moanudukanuu Gocdopa, pusndeckue
u xuMudeckue croiicta. Okcun dpochopa (V) u hocdopras kucnora, pusnuecKkrue 1 XHMUIESCKHE CBOMCTBA, moydeHue. Vcnonas3oBanue ¢pochaToB B KauecTBe
MHHEPAIBHBIX YIOOPEHUH.

OOmas xapakTepucTuka 31eMeHToB [VA-rpynmsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTePHBIE CTENICHN OKUCIICHHS. Y TIIEPOI, aAITIOTPOITHBIE MOAN(HUKALINH,
pacrpocTpaHeHue B IPUpoe, PU3MIeCKHe H XUMUUECKIe CBOMCTBA. Ancopoums. KpyroBoport yriepona B mpupoze. OKCHIBI yTiaepoa, uX pU3nIecKue i XUMIIECKIe
CBOMWCTBa, IEHCTBUE HA KUBBIC OPTaHU3MBI, [IOJIY4YEHHE U IPUMEHEHUE. DKOJOTHYEeCKHe TPOOIIeMBbl, CBSI3aHHbIE C OKCHIOoM yriepoaa (IV), runoresa riio6aasHOro
MOTEIUICHUS KIUMaTa, MapHUKOBBIH 3 dekT. YrompHast KUCiIoTa U e€ coiu, UX (pU3ndecKue U XUMHUYECKHE CBOICTBA, [TOTy4eHHe U IpuMeHeHne. KauecTBeHHast peakius Ha
KapOoHAT-NOHEL Mcnonp3oBanne KapOOHATOB B OBITY, MEJHUIINHE, TIPOMBIIIICHHOCTH U CEJIHCKOM XO35HCTBE.

[TepBoHavaIbHBIE MOHATHS 00 OPTaHUYECKUX BEIECTBAX KaK O COSTUHEHHUSAX yriepoJia (MeTaH, 3TaH, dTUJICH, alleTUIICH, 3TAaHOJ, TJIMIEPUH, YKCYCHAs! KUCIIOTA).
[IpuponHBIE HCTOYHUKHU YTICBOAOPOIOB (YTOIB, IPUPOAHBIN a3, He(Th), MPOAYKTHI UX MepepaboTku (OCH3MH), X POk B OBITY U IPOMBIIUTICHHOCTH. [loHsATHE O
OHMOJIOTMYECKH BaKHBIX BEIIECTBAX: XKHUPaX, OCIKaX, YIIIEBOAX — M X POJIM B KU3HH YEIOBeKa. MaTepruaTbHOe ANHCTBO OPTaHUIECKUX M HEOPTAaHUICSCKUX COCTUHECHUH.

Kpemunii, ero ¢puzndeckre 1 XUMUYECKHE CBOWCTBA, MOTy4YeHHe U mpuMeHeHne. CoeqMHeHNs KpeMHUA B mpupoze. Ooume npeacraBienus 06 okcuae kpemuns (1V) u
KpeMHHEeBOH kncnote. CHIMKAThI, MX UCTIOIb30BaHUE B OBITY, B TPOMBIIIIIEHHOCTH. BaskHelIie cTponTeIbHBIE MaTepralIbl: KepaMHKa, CTEKII0, [IEMEHT, OeTOH,
xene300eToH. [IpobiaeMbl 6e30IacHOr0 UCIOIB30BAHMSI CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHON KHU3HHU.

Xumuueckuii IKCnepumenm:

M3ydeHue 00paslioB HEOPTaHUIECKHUX BEIECTB, CBOMCTB COJITHOW KUCIIOTHI, MPOBECHHE KAYECTBEHHBIX PEaKIMil Ha XJIOPHUI-MOHBI U HAOIOIEHHE MTPU3HAKOB X
MIPOTEKAHMUsI, OIBITHI, OTPaKAIOIINE (PU3NIECKUE U XUMHIECKHE CBOMCTBA IaJIOTEHOB U HX COCIMHEHHN (BO3MOKHO HCIIONBF30BAHUE BUICOMATEPHAIIOB), 03HAKOMIICHHE C
o0pa3namu XJIOpHIOB (TAIOTCHUIOB ), O3HAKOMJICHHE ¢ 00pa3IaMu cephl U €€ COeTMHEHUSIMH (BO3MOXKHO HCIIOJIB30BaHHE BHCOMATEPHAIIOB), HAOIOACHIE poLiecca
0o0yriMBaHMs caxapa MoJi AeHCTBUEM KOHIICHTPUPOBAHHOM CEPHOU KUCIOTHI, U3y4eHNE XUMUYECKIX CBOWCTB pa30aBIeHHOW CEPHOW KUCIIOTHI, MPOBE/ICHHE Ka4eCTBEHHOM
peaxium Ha cyinb(ar-uoH 1 HaOJItoIeHHe MPU3HaKa €€ MPOTEeKaHus, 03HAKOMIICHHE ¢ (U3NIECKHUMHU CBOWCTBAMHU a30Ta, (hocdopa u uX COeTMHEHUH (BO3MOKHO
HCIIOJIE30BaHUE BHACOMATEPUAITIOB), 00pa3aMy a30THBIX U (OCPOPHBIX yI0OpeHHId, MOTyIeHUe, COOMPaHUe, PaCIiO3HABAHUE U M3YUCHIE CBONCTB aMMHAKa, IPOBEICHHE
KaueCTBEHHBIX peakMii Ha MOH aMMOHUS 1 (pocdaT-MoH 1 U3YUCHHE IPU3HAKOB MX MPOTEKAHUs, B3aMMOICHCTBHE KOHIIEHTPUPOBAHHOMN a30THON KHUCIIOTHI C MEJIbIO
(BO3MOXHO HCIOJB30BAaHHE BHICOMATEPHATIOB), H3yUYEHHE MOZAETICH KPUCTAJUIMIECKUX PEIIETOK anMasa, rpaduTa, GpyiiepeHa, 03HaKOMIICHHE C TIPOIECCOM aIcOpOIn
PacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIIEM M YCTPOUCTBOM IIPOTHBOTA3a, MOJIYICHHE, COOMpaHUe, pacllo3HABAHUE U M3YUCHHE CBOUCTB YIIIEKUCIIOTO Ta3a,
MPOBEJICHUE KaYeCTBEHHBIX PEAKIINiA HAa KapOOHAT M CHIIMKAT-HOHBI U H3yYCHHE TIPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHUE C TIPOAYKIIUEH CHITMKATHOUW MPOMBIIICHHOCTH,
pelIeHe 3KCIepuMEHTANbHBIX 33/1a4 110 TeMe «BakHeline HeMeTalljIbl U UX COSAMHEHUSD.



MeTanjibl 1 X COeTMHEHUS

OO0mmas XxapakTepuCTHKa XMMHUYECKHX 3JIEMEHTOB — METAIJIOB HAa OCHOBaHMH UX ToJiokeHHs B [lepronmueckoii cucreme xumnuieckux anemenTos J{. V. Menneneesa u
cTpoeHust aToMoB. CTpoeHue MeTaiyioB. Merajnueckas CBA3b U MeTaNIMUecKas KpUCcTalInyecKas peleéTka. DIeKTPOXUMUUECKUN psal HAIIPSDKEHUN METaljIoB.
dusnyeckue U XuMHueckue cBoiicTBa MeTayuioB. O0mmue criocoOb! MoTydeHus: MeTaJlIoB. [IoHATHE 0 KOPPO3UK METAILIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI X OT KOPPO3UU.
CmnaBel (cTalb, YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[{emounsie MmeTamisl: onoxxkenne B [lepuonnyeckoit cucreme xumuaecknx anneMenToB J[. Y. MenneneeBa, cTpoeHne WX aTOMOB, HaXOKIeHUE B Tpupoae. Ousndeckue u
XUMHYECKUE CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U THIPOKCUABI HATPHS U Kaius. [[puMeHeHne MeI0YHbIX METAJUIOB U UX COeTUHEHUH.

[lemouno3zemMenbHBIE METAUIBI MArHUN U KaJbIUil: monoxeHue B [lepuoamdeckoit cucteme xumndeckux siaemeHToB /1. V1. MenzaeneeBa, CTpoeHHE UX aTOMOB, HAX0XKACHHE
B mpupoje. Pu3nveckue 1 XUMHUUECKUE CBOMCTBA MarHus U KaybLus. Baxkueiime coennHeHNs KanbIus (OKCHIT, THAPOKCHI, coyn). KECTKOCTH BOJBI U CIIOCOOBI €€
YCTpaHEeHHUS.

Amomunnii: monoxenne B [lepuonnueckoit cucreme xumuaeckux aneMenToB J[. 1. MenneneeBa, ctpoeHne atroma, HaXoXKAeHHEe B mpupoze. Puzndeckue u XUMHUIECKUe
cBoOlicTBa anmoMHUHUA. AM(]OTEepHBIE CBOWCTBA OKCHAA U TUAPOKCHIA AIFOMUHUSL.

JKemnezo: monoxxenne B [lepuoandeckoi cucreme xumuaecknux 3nmeMeHToB /. 1. MenneneeBa, ctpoeHne aTroma, HaX0XA€HHUE B Ipupoae. Ou3ndecKkne U XUMHIECKHe
cBoiicTBa xene3a. Oxcubl, TAPOKcHabI U coiu xenesa (II) u sxenesa (I1I), ux cocras, CBOKWCTBA U MOTyYESHHUE.

Xumuueckuit IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMi METAJJIOB U CINIABOB, X (PU3MYECKUMH CBOMCTBaMU, H3YUYE€HUE PE3yJIbTaTOB KOPPO3HH METAJUIOB (BOZMOXKHO UCIIOJIb30BAHHUE
BHJICOMATEPHAIIOB ), 0COOCHHOCTEH B3aUMOJICHCTBUS OKCHIIA KAJIBITUS ¥ HATPHUS C BOJOH (BO3MOXKHO HCIIOJIh30BAHHE BUIEOMATEPHAIIOB), HCCIICIOBAHNE CBOVWCTB JKECTKOM
BOJIBI, ITPOIIecca TOPEHHUS JKeJle3a B KUCIopoie (BO3MOYKHO UCTIOIh30BaHUE BHICOMATEPHUATIOB), IPU3HAKOB MTPOTEKaHMsI KAYECTBEHHBIX PEaKINil HA HOHBI: MATHUS, KAIbIIHU,
ANIOMUHUSA, IMHKA, jxene3a (1) u xeneza (I11), menu (11), HabmroeHe U OMTMcaHKue MPOIIECCOB OKPAIIMBAHUS IIJIAMEHH MOHAMH HATPUs, KU U KaJIbIUS (BO3MOKHO
WCIONIb30BaHKE BUICOMATEPHAIIOB), HCCIIEIOBAaHUE aM(OTEPHBIX CBOWCTB TMAPOKCHIA ATFOMUHUS U THIPOKCUA IIMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a]1a4 [0 TEME
«BaxHelne MeTaJIbl U UX COCTUHEHUSD.

XuMus ¥ OKPYKAaI0Las cpeaa

BemecrBa u MaTCpHrajbl B MOBCEAHEBHOM *KU3HH YejloBeKa. be3ormacHoe ucrnoiib30BaHNEe BEIISCTB U XUMHYCCKHUX peaKum“I B 6I>ITy. HepBaﬂ IIOMOIIb P XUMHYCCKHUX
0XKorax 1 OTpaBJICHUAX.

XuMudeckoe 3arps3HeHHe OKpYKarolei cpelbl (peaenbHas JOmycTuMas KOHIIeHTpalus BemecTs, ganee — [1JIK). Poib XuMun B penieHHH 3KOJ0THUECKUX MTPOOIIeM.
Xumuueckuit sIxcnepumenm:

H3y4eHHe 00pa3loB MaTEPHATOB (CTEKJIO, CIIaBbI METAJLIOB, MTOJIUMEPHBIC MaTepHAITbI).

Mescnpeomemnule ceazu

Peanmaum[ MEXKIPEAMETHBIX CBsI3ei Ipu U3y4YCHUU XUMUH B 9 kmmacce OCYHICCTBJIACTCA Y€PE3 UCIIOJIb30BAHNEC KaK O6H_[I/IX €CTCCTBCHHO-HAYYHBIX HOHHTI/Iﬁ, TakK U HOHHTHﬁ,
SABJITIOIMIAXCSE CUCTEMHBIMU JIJIA OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OOmue ecTecTBeHHO-HaYYHbIE OHATHS: HAyYHBIH (aKT, THIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3, KIIaCCU(HKAINS, TIEPHOTNIHOCTh, HAOIIOICHNE, SKCIIEPHMEHT,
MOJICTUPOBAHHUE, U3MEPCHUE, MOJICTIb, SIBICHHUE, TTAPHUKOBEIHN 3 PEKT, TEXHOIOTHSI, MAaTepHAIIBL.



dusuka: MaTepusl, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIbl, PAJUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKUM 3apsi, IPOBOJHUKH, ITOJIYyIIPOBOAHUKH,
JIMDIEKTPHUKH, POTOIIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHIE BEIECTBA, a3, PACTBOP, PACTBOPUMOCTD, KPUCTAILTHYECKAs PEIIETKA, CIUIABEI, (pr3ndecKue
BEJIMYMHBI, €IMHUIIBI U3MEPEHHSI, KOCMHYECKOE IPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

Buonorus: ¢porocunres, neixanue, bunocdepa, SKOCUCTEMa, MUHEPATbHBIC YI0OPEHHS, MUKPO3JIEMEHTHI, MAKPOJJIEMEHTHI, IIUTATEILHBIC BEICCTRA.
I'eorpadus: atmocdepa, Tuapocdepa, MUHEPAIBI, TOPHBIE IIOPOIB, TOJE3HBIC HCKOTIAEMbIE, TOILIHBO, BOIHBIE PECYPCHI.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 11O XUMHUHN HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMgHOCTHBIE Pe3yabTAaTHl OCBOCHHSI IPOTPaMMBI OCHOBHOTO 00I11ero 00pa30BaHMs JOCTUTAIOTCS B X0/I¢ OOYUCHHSI XUMHIH B €IMHCTBE YUeOHON M BOCITUTATEIEHOM
JIESITETLHOCTH B COOTBETCTBUHU C TPAJAUIIMOHHBIMU POCCUHCKUMU COIMOKYJIbTYPHBIMU M TyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B OOILIECTBE MTPABHJIAMH U
HOPMAaMHU NTOBEJICHUS U CIIOCOOCTBYIOT MpOoIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS U COIIMANTM3AIIIMY O0YJaOIIUXCAL.

JIn4HOCTHBIE PE3YIbTAThI OTPAXKAKOT TOTOBHOCTH 06yqa}oumxc;1 PYKOBOACTBOBATLCA CUCTEMOM MO3UTUBHBIX 1IEHHOCTHBIX OpI/IeHTaL[I/Iﬁ 1 paclIMpCHUC OIbITa ACATCIbHOCTH
Ha eé OCHOBC, B TOM 4YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCITUTAHMSI:

LIEHHOCTHOT'O OTHOILICHUS K OTE€UECTBEHHOMY KYJIBTYPHOMY, HICTOPHYECKOMY U HAyYHOMY HACJICANIO, IOHUMAaHHUS 3HAUCHUSI XUMUUYECKOM HAyKHU B KU3HU COBPEMEHHOTO
o0rmIecTBa, CIIOCOOHOCTH BIIAIETh TOCTOBEPHOU HH(POpMANUei 0 TepeTOBBIX JOCTIKEHUSIX U OTKPBITHAX MUPOBOI U OTEUSCTBEHHOM XHUMUH, 3aHHTEPECOBAHHOCTH B
HaY4HBIX 3HaHUSX 00 ycTpoiicTBe Mupa U 00ILECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHUS:

MIPECTABICHNS O COLUATIBHBIX HOPMaX M MPaBHIaX MEKJIMYHOCTHBIX OTHOIIEHUH B KONJIEKTHBE, KOMMYHUKAaTHBHOM KOMIIETCHTHOCTH B OOIIECTBEHHO MOJIE3HOH, yueOHO-
HCCIIEIOBATENILCKON, TBOPUECKON M APYTUX BUIAX JIESTENbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOH COBMECTHOI ESITENbHOCTH MPU BBIIIOIHEHUH YI€OHBIX, TO3HABATEIBHBIX
3a71ad, BBITOJIHEHUN XMMHUECKHUX 3KCIIEPIMEHTOB, CO3JIAHIH YIeOHBIX IIPOSKTOB, CTPEMIICHHS K B3aMMOIIOHIMAaHUIO 1 B3aHMOTIOMOIIH B ITpOIIECcce 3TOH ydeOHOH
JeSITEIEHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBECHNE U TIOCTYIKH CBOUX TOBApPUINEH ¢ MO3UIMH HPABCTBEHHBIX M MIPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIIEICTBUI
MOCTYIIKOB;

3) IEHHOCTH HAYYHOI'0 MO3HAHUS

MHUPOBO33PEHUYECKHUE MPECTABIECHHUS O BEIIECTBE U XMMUUYECKON peakllui, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U COCTABJISIIOILME OCHOBY IS
MMOHUMAaHUS CYITHOCTH HAYYHOH KapTHHBI MHUPA, TIPEICTABICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IIPHUPOJIBI, B3aUMOCBSI3IX YEIOBEKa C IIPHUPOIHON CPENOi, O
POJI XUMUH B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

TI03HaBaTeIbHBIE MOTHBEI, HAIIpaBJICHHbIE Ha MIOJIyYeHHE HOBBIX 3HAHHH 110 XUMHH, HEOOXOMMBIE ISl 00BICHEHHS HAOII0JaeMBIX MTPOIIECCOB U SBJICHHH, TO3HABATEIILHO,
WHGOPMAITIOHHON M YUTATEIBCKOM KYJIBTYpPBI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIEHON pabOTHI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATypO, TOCTYITHBIMH
TEXHUYECKUMHU CPEICTBAMHU HH(OPMALIMOHHBIX TEXHOJIOTHI;

MHTEepec K 00yUEHHIO U ITO3HAHMUIO, TI0003HATENILHOCTh, TOTOBHOCTE M CIIOCOOHOCTH K CaMO0OPa30BaHMUIO, IPOSKTHON M MCCIIEI0BATENBCKOMN NEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPABJICHHOCTH M YPOBHS 00y4eHHs B AalbHEHIIeM;

4) popMuUpOBaHHUS KYJIbTYPHI 310POBbSI:



OCO3HaHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 37I0POBBIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3 KU3HU, OCO3HAHUE TTOCJICACTBHI U HETIPUATHE BPEIHBIX
MPUBBIYCK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB, KYpPEeHUs ), HEOOXOAUMOCTH COOJIOICHHS PABUIT 0€30IMaCHOCTH MPH 00PAaIIEHHH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U
peaNbHOM KU3HU;

5) TpyaoBoOro BocMTAHUA:

HHTEpEC K MPAKTUIECKOMY U3yUeHHUIO Tpodeccruii i Tpyaa pasMaHoro poia, yBaXKCHHE K TPYLY M PE3ylIbTaTaM TPYAOBOU IEsSTEIHHOCTH, B TOM YHCJIe Ha OCHOBE
MIPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMUH, OCO3HAHHBIH BHIOOP MHANBUIYATEHOW TPACKTOPUH MTPOIOIDKEHISI 00pa30BaHUs ¢ yIETOM IMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTHU K XUMHUH, OOIIECTBEHHBIX UHTEPECOB M MOTPEOHOCTEH, YCIENTHOM MPOoQeCcCHOHATBHON NEesITeIEHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTh
aIalITHPOBATHCS B PO EeCCHOHATBFHOM cpeae;

6) K0JI0rHYeCKOro BOCHHTAHHMS

9KOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHE K MPUPOJIE KaK NCTOYHUKY JXKU3HH Ha 3emJie, OCHOBE e€ CyIIeCTBOBaHH S, TIOHUMaHHE LIEHHOCTH 3/I0pPOBOT0 U 0€3011acHOT0
00pasa )XU3HHU, OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (DPM3NYECKOMY U TICHXHYECKOMY 370POBBIO, 0OCO3HAHHE IICHHOCTH COOIOICHUS TIPaBUII 0€3011acHOTO
MOBEJICHUS MPH PabOTEe C BEIIECTBAMH, a TAKKE B CUTYAllUsIX, YTPOXKAIOIINX 30POBBIO M YKU3HH JIFO/ICH;

CIIOCOOHOCTHU MPUMEHSTH 3HAHUS, ITOTyIaeMble TIPH U3yICHUN XIUMUH, ISl PEIICHNS 32149, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOIHON CPEIOM, IS IOBLIIICHNS YPOBHS
9KOJIOTUYECKOHN KYJIbTYpPbI, OCO3HAHUS TI00ATLHOTO XapaKTepa 3KOJOTHUECKUX MPOOIeM U MyTell UX pelieHus IIOCPECTBOM METOI0B XUMHUH, DKOJIOTHIECKOTO MBIIUICHHUS,
YMEHHUS PYKOBOJICTBOBATHCS! KM B TTO3HABATEIHHON, KOMMYHUKAaTUBHOW U COIMATILHON MPaKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeIMETHBIX PE3YIBTATOB BBIIEIAIOT 3HAYNMEIE IS (POpMIpOBaHIS MHPOBO33PEHUS OOIIEHAYIHBIC TIOHATHS (3aKOH, TCOPHS, IPHUHIIAI, THITOTe3a, (HaKT,
CHCTEMa, TIPOIIeCC, SKCIIEPUMEHT U IPYTOE. ), KOTOPHIE MCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX IIPEIMeTaX U IMO3BOJIIIOT Ha OCHOBE 3HAHUH U3 ATHX MPEAMETOB
(hopMHPOBaTh IPEACTABICHUE O LIEJIOCTHON HAayYHOI KapTHHE MUPA, U YHUBEPCATIbHbIE YueOHbIe AeHCTBU (TT0O3HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYISITUBHBIC),
KOTOpbIE 00ecneunBaroT ()OpMHUPOBAHNE TOTOBHOCTH K CaMOCTOSITEIILHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOH JEATEIEHOCTH.

Ilo3naBaTe/ibHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Ba3oBble JJornueckue qeicTBUA:

YMEHHS UCIIOJIb30BaTh HpI/IéMI:I JIOTUYECKOI'0 MBIIIJICHUSA ITPU OCBOCHUU 3HAHUM: PacKpbIBaTh CMBICIT XUMHUYCCKUX MOHSITUH (BI)I,Z[GJ'IHTI) UX XapaKTCPHBIC MIPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBA3b C APYTUMU HOHS[TI/ISIMI/I), HCIIOJIb30BaTh NOHATUA JJIs 00BIICHEHUS OTACIBHBIX q)aKTOB u S[BJI@HI/Iﬁ, BI)I6I/IpaTI> OCHOBAHUS U KPUTCPUU I
KJ'IaCCI/I(i)I/IKaL[I/II/I XUMHYCCKHX BCHIICCTB U XUMHYCCKHX peaKuHﬁ, YCTaHaBJINBATh MPUYUHHO-CIICICTBCHHBIC CBA3U MCKIY 00BeKTaMH N3YYCHHA, CTPOUTH JIOTUYCCKUEC
pacCyxxacHus (I/IHJIyKTI/IBHI)IC, ACAYKTUBHBIC, 110 aHaHOFI/H/I), JCJIaTh BBIBOJBI U 3aKIIHOUYCHU A,

YMEHHUE MIPUMEHSTH B IIPOIIECCe MO3HAHMS MOHATHS (IIPeIMETHBIE U METAIPeIMETHBIC ), CHMBOIMYECKHE (3HAKOBEIC) MOJEIH, HCIIOIb3YeMbIC B XUMUH, IIPE0OPa30BHIBATh
IIMPOKO MPUMEHSIEMBIC B XHMUH MOJICITBHBIC MTPEACTABICHHS — XUMHYCCKHUI 3HAK (CHMBOI 3JIEMEHTa), XUMHUUECKast (pOpMyJia U ypaBHEHIE XUMHUCCKOH PEaKIuu — IIPH
pelIeHNH y9eOHO-TI03HABATENBHBIX 33/1a4, ¢ YIYETOM 3THX MOJICJIBHBIX TPEICTABICHUHN BBISABIATh U XapaKTePU30BaTh CYIICCTBEHHbIC TPU3HAKHA U3y4aeMbIX OO BEKTOB —
XAMUYECKUX BEIIECTB M XUMUYECKUX PEAKIUi, BELSIBISATH OOIINE 3aKOHOMEPHOCTH, IPUIMHHO-CIICICTBEHHBIE CBS3U M MIPOTHBOPEYUS B U3yIaeMBIX MIPOIIECCAX U SBICHUSIX.

Ba3oBrhle uccIe10BaTeIbCKHE IeHCTBUA

YMEHHUE UCIIOJIB30BAaTh MOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMEHTA MMO3HAHUA, 4 TAKKE B KAYCCTBE OCHOBBI IJIA (I)OpMI/IpOBaHI/IFI THUIIOTE3BI IO MMPOBEPKE MPAaBUIIbHOCTHU
BbICKA3bIBACMbIX CY)KZ[GHI/Ifl;



nproOpeTeHne OMBITA 110 IIAHUPOBAHUIO, OPTaHU3AINHI U IPOBEICHUIO YUCHHYESCKUX SKCIICPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJ0M IIPOIecca, CAMOCTOSTEIEHO
MIPOTHO3UPOBATH €T0 Pe3yNbTaT, POPMYIUPOBATH OOOOILEHHUS U BEIBOJBI IO PE3YJIbTaTaM MPOBEAEHHOIO OMBITA, UCCIEOBAHUS, COCTABIATH OTUET O MPOAETIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

YMEHHUE BEIOUpATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HH(GOPMALIUIO PA3IMYHBIX BUAOB U (JOPM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HBIX UCTOYHUKOB (HAYYHO-
MOMyJIApHAs JIMTepaTypa XMMHUECKOTO COJIep KaHus, CIIPaBOYHbIe T0cO0usI, pecypchl IHTepHETAa), KPUTHYECKH OLICHUBATH IPOTHBOPEYUBYIO U HEJOCTOBEPHYIO
“H(pOPMAITHIO;

YMEHHUE MPUMEHSTh Pa3InIHbIC METO/IBI M 3aIIPOCHI MPHU TMTOKCKE U 0TOOpe WH(OPMAIIMU M COOTBETCTBYIONIMX JAHHBIX, HEOOXOAMMBIX ISl BHITIOHEHMS YICOHBIX U
MMO3HABATEIBHBIX 3a/1a4 ONPEAEIEHHOTO THIIA, IPUOOPETEHNE OIIBITA B 00IACTH UCTIONH30BaHMU HH(POPMAIIHOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAICHUE KyJIbTYPOU
AKTHBHOT'O UCIIOJIF30BAHUS PA3IUUHBIX TOUCKOBBIX CUCTEM, CAMOCTOSTEIBHO BEIOUPATh ONTHMAIBHYIO (POPMY MPEICTaBICHHU HHPOPMAIMY 1 WILTFOCTPUPOBATH PEIIacMbIe
3aJla4M HECJIOKHBIMU CXEMaMH, AuarpaMMamMu, ApyrumMu GpopMamu rpa@uku 1 ©X KOMOWHAIMAMH;

YMEHHE UCTIOB30BaTh M aHAJIM3HPOBATh B IpoOIIecce YIeOHOH U HCCIenoBaTeIbCKOM AEATENFHOCTH HH(OPMALIHIO O BIUSHUN IIPOMBIIIIICHHOCTH, CEILCKOTO XO3SHCTBA U
TPAHCIIOPTa HA COCTOSIHUE OKpPY>KaroIeil IPUPOAHON Cpesbl.

KoMMyHHKAaTHBHBbIE YHUBeEpPCAJIbHbIE yUeOHbIe NelCTBUSL:

YMEHUS 3aJ]aBaTh BOMPOCHI (B X0z€ Auanora u (WIn) JUCKYCCHH) TIO CYHIECTBY 00CykIaeMoi TeMbI, (HOpMyITUPOBATH CBOH MPEATI0KESHUS OTHOCUTEIHHO BHITOTHEHUS
MPEAJIOKEHHOH 3a1a4H;

YMEHHUSI IPEACTABIIATh MOJYICHHBIC PE3YIIbTAThI TO3HABATEIBHO ACATEIFHOCTH B YCTHBIX U IIMCBMEHHBIX TEKCTaX; JA€JIaTh MPE3CHTAIUIO PE3yTbTaTOB BHIOTHEHHS
XHUMHYECKOTO dKCIIEPUMEHTA (JTAOOPATOPHOTO OIIBITA, JJAOOPATOPHOU PabOTHI IT0 HCCIIEJOBAHUIO CBOMCTB BEIIECTB, YISOHOTO TIPOCKTA);

YMEHHsI y4eOHOI'0 COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI [TO3HABATEIBHOM U HCCIIEA0BATEIBCKOM AEATEIFHOCTH IPH PELICHUH BO3HUKAIOLIUX NTPOOIeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB U COTIACOBAHUS MO3ULUH (00CYKACHNUS, 0OMEH MHEHHSIMHU, «MO3TOBBIC LIITYPMBI», KOOPAUHAINSA COBMECTHBIX ACHCTBUM, OTIpE/ICIICHNE
KPHUTEPHEB T10 OLICHKE KaueCTBA BBHITIOJIHEHHOH pabOTHI U APYTHE).

PerJIﬂTHBHble YHuB€EpcCaJibHbIC y‘-leﬁHLIe aeiicTBusi:

YMEHHE CaMOCTOSATEIIHHO OTPENEIIATD e eI TeTbHOCTH, IIIAHUPOBATh, OCYIIECTBIATh, KOHTPOINPOBATH U IPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JIESTELHOCTD,
BbIOMpaTh Hanbosee 3(h(HeKTHBHBIE CIIOCOOBI PELICHUS YUeOHBIX U IIO3HABATENbHBIX 337a4, CAMOCTOSITEIEHO COCTABIISTH MIIH KOPPEKTUPOBATH MPEI0KEHHBIH alrOpUTM
JeWCTBUH NP BHIMTOJIHEHNH 3aJaHUi ¢ yIETOM HOTyUCHHS HOBBIX 3HaHHM 00 M3y4aeMbIX OOBEKTaxX — BELIECTBAX M PEAKIHUIX, OLICHUBATH COOTBETCTBHE MOITYUYECHHOTO
pe3ynbTaTa 3asBICHHOM e, YMEHHE HCII0JIb30BaTh M aHAIN3UPOBATh KOHTEKCTHI, IpeJylaraeMble B YCIIOBUH 3a/laHUI.

HNPEAMETHBIE PE3YJIBTATbBI

B coctaBe npeMETHBIX pe3yJIbTATOB M0 OCBOSHHIO 00513aTeILHOTO COJCPKaHUs, YCTAHOBJICHHOTO JJaHHOH (eepanbHOil padoyueil MporpaMMOM, BBIIEISFOT: OCBOCHHBIC
00yyaronMMucs HayYHbIE 3HAHHUS, YMEHUS U CIIOCOOBI ISHCTBHHN, criennUIecKue s MPeAMETHON 001acTi « XUMHUS», BUIBI ACITEIBHOCTH IO MOTYYSCHHIO HOBOTO
3HAHUSA, €r0 HHTEPIPETAINH, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IHUHBIX YICOHBIX U HOBBIX CHUTYaIlHsX.

K koH1y 00yueHust B 8 Kj1acce nmpeaMeTHbIC pe3ylbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y O0YJAIOIINXCS YMEHUH:

L4 PACKpPBIBATb CMBICJI OCHOBHBIX XUMHWYECCKHUX TTOHSITUIA: aToM, MOJICKYJIa, XUMHUYECKUN QJIEMCHT, IIPOCTOC BEIICCTBO, CJIOKHOC BCIICCTBO, CMECH (OI[HOpOZ[HaSI "
HCOZ[HOpOI[HaSI), BAJICHTHOCTb, OTHOCUTCIIbHAA aTOMHAA U MOJICKYJISIpHasA MacCa, KOJIMYCCTBO BEIICCTBA, MOJIb, MOJISIpHAs Macca, MaCcCoBas 401 XUMHUYCCKOT O
9JICMCHTA B COCAMHCHUU, MOHHpHBIﬁ O6’béM, OKCHU I, KUCJIOTa, OCHOBAHUE, COJIb, DJICKTPOOTPULIATCIIBHOCTD, CTCIICHb OKHUCJICHUA, XUMHNYCCKas peaKIusl,
Knaccn(bmcaum[ pCaKL[I/Iﬁi PCAKIUN COCANHCHUS, PCAKIIUN PA3JIOXKCHUA, PCAKIIUN 3aMCIICHW S, pCaKIIUH O6MeHa, OK30- U DOHAOTCPMUYICCKHE PCAKIIUHU, TETUIOBOM



3¢ eKT peakium, SIpo aToMa, HIEKTPOHHBIN CIIOH aToMa, aTOMHAast OpOUTaIb, PaANyC aTOMa, XUMHUIECKas CBSI3b, TIOJSIPHAS M HETIOJISIPHAS] KOBAJICHTHAS CBA3b,
WOHHAA CBS3b, MOH, KATHOH, aHUOH, PaCTBOP, MaccoBas J10Jis BellecTBa (MIPOLEHTHAs KOHLIEHTPAaLUs) B PacTBOPE;

HUIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX TTIOHATUH B MIPUMCEHATH OTH IOHATHUA IIPU OITMCAHUHN BEUICCTB U UX HpeBpaH_IeHI/IfI;
HCIOJb30BATh XUMHUYCCKYIO CUMBOJIUKY IJIsI COCTAaBJICHUSA (bOpMYJ'I BCHICCTB U ypaBHeHHfI XUMHYCCKHNX peaKuHﬁ;

ONpCACIATh BAJICHTHOCTHL AaTOMOB 3JICMCHTOB B 6I/IHapHBIX COCIUHCHHUAX, CTCIICHb OKHCJICHHUS 3JICMCHTOB B 6I/IHapHBIX COCAMHECHUAX, IPUHAIICKHOCTD BEUICCTB K
OHpeI[eJ]éHHOMy KJ1accy COEIMHEeHUH 110 Q)OpMYHaM, BUJ XUMHYECKOU CBS3U (KOBaﬂeHTHafI u I/IOHHaSI) B HCOPTaHNYCCKUX COCAUHCHUAX;

packpsiBaTh cmbich [lepnoanueckoro 3akona JI. . MenneneeBa: 7eMOHCTPHPOBATH TOHUMAaHNE MTEPHOANIECKON 3aBUCIMOCTH CBOMCTB XUMUYECKHUX DJIEMEHTOB OT
ux nosioxkeHus B [lepuoanueckoii cucreMe, 3aKOHOB COXPaHEHHUsI MacChl BEILIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUeHUs, 3aKOHa ABOTapo;

OIIMCHIBATh M XapaKTEepPHU30BaTh Ta0IMuHyI0 dopmy [leproamaeckoii cHCTEMBI XUMIYECKHX AIIEMEHTOB: PAa3INdaTh MOHITHS «TJIaBHAS moarpymnmna (A-rpymnma)» u
«mobouHas noarpynna (b-rpymnmna)», Majbie 1 0OJbIINe IEPUOIbI, COOTHOCUTH O00O3HAYEHHU s, KOTOpbIe MMeroTcs B Tabmuie «Ilepuoauueckas cucreMa XUMHUECKUX
anemenToB JI. 1. MenzeneeBa» ¢ YMCIOBBIMHU XapaKTEPUCTUKAMH CTPOSHHSI aTOMOB XUMHUECKUX JIEMEHTOB (COCTaB U 3apsi sAApa, O0Iee YUCIO SJIEKTPOHOB U
pacnpezneneHue ux Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(HUIIPOBATh XUMUUYECKHE IJICMEHThI, HCOPIaHUYECKHE BEIIECTBA, XUMUYCCKUE PeaKIuK (TI0 YUCTY M COCTaBY YUACTBYIOIIUX B PEAKIIMU BEIIECTB, 10
TEII0BOMY 3P deKTy);

XapaKTepru30BaTh (OHI/ICLIBaTL) O6H.[I/Ie XUMHYECKHEe CBONCTBA BEIIIECTB Pa3IMYHbIX KJIIACCOB, NOATBCPIKAAA OIMMCAHNUEC TPUMEPAMU MOJICKYJIAPHBIX ypaBHeHI/Iﬁ
COOTBECTCTBYIOININX XUMHYCCKUX peaKquI;

MMPOTrHO3UPOBATH CBOICTBa BCHICCTB B 3aBUCUMOCTHU OT UX KaUCCTBEHHOI'O COCTaBa, BO3MOKHOCTH MPOTCKAaHUA XUMHNYICCKUX HpeBpaHleHI/Iﬁ B pa3JINYHBIX YCIIOBHUAX,

BEIYUCIIATE OTHOCUTENBHYIO MOJIEKYISIPHYIO M MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO JOJII0 XUMHYECKOTO AJIEMEHTA 110 (DOpMyIie COeTMHEHNUS, MAaCCOBYIO TOITIO
BEIIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHYECKOM peakIumy;

MPUMEHATH OCHOBHBIE OTIEPAITIH MBICIUTEIILHON AEATENFHOCTH — aHAIHU3 U CHHTE3, CPaBHEHHUE, 0000IICHNE, CHCTEMATU3AINIO, KIIACCU()HUKAIIHIO, BEISIBIICHIE
MPUIUHHO-CIICICTBEHHBIX CBS3€H — IJIsl H3YUEHHS CBOUCTB BEIIECTB U XUMHIECCKUX PEAKINi, €CTECTBEHHO-HAYYHBIE METOIBI IO3HAHUS — HAOMIOICHIE, U3MEPCHIE,
MOJICJIMPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH);

CJIeZIOBATh TPaBUIaM IOJIb30BaHMs XUMHUYECKOHN TOCYI0M 1 1ab0paTOPHBIM 000PYIOBAHHEM, a TAK)Ke TPaBUIaM OOpAIEHHs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIMSIMH TI0 BBITIOJHEHUIO JIA00OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYSHHIO U COOMPaHUIO Ta3000pa3HBIX BEMIECTB (BOJAOPOa U KUCIOPOaa),
MIPUTOTOBJIEHUIO PACTBOPOB C OIPEAeIEHHON MacCOBOM J0JIel pacTBOPEHHOTO BEMIECTBA, IUIAHMPOBATH M MMPOBOANTH XUMHUYECKHE IKCIIEPUMEHTHI 110
PacIo3HaBaHUIO PACTBOPOB LIEIOYEH U KHCIIOT C IIOMOIIBIO HHANKATOPOB (JIakMyc, peHonbTaIenH, METHIOPAHK U APYTHE).

K koHIy 00yueHust B 9 Kjacce nmpeaMeTHBIC pe3ylIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH Y O0YJAIOIINXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHX IMOHATHNA: XUMUYECKHH DJIEMEHT, aTOM, MOJIEKYJIA, HOH, KATHOH, aHUOH, IIPOCTOE BEILECTBO, CJIOKHOE BEMIECTBO,
BaJICHTHOCTb, 3IEKTPOOTPHUIIATEIIEHOCTD, CTEIICHb OKHCIICHHS, XUMUYECKasl PEaKIys, XUMUIECKas CBA3b, TEILIOBOH 3((EKT peakiii, MOIb, MOJIIPHBIA 00BEM,
pacTBOp, ATEKTPOIUTHI, HEAIIEKTPOIUTHI, IEKTPOIUTHIECKAs ANCCONHUALNS, PEaKIINH HOHHOTO 0OMEHa, KaTaJln3aTop, XMMUYECKoe paBHOBECHE, 00paTHMBIE 1
HeoOpaTHMBbIE PeaKIi1, OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIE PEAKIINH, OKHCIINTENh, BOCCTAHOBUTEINb, OKHCIICHHE W BOCCTAHOBIICHHE, JUTOTPOMNHS, aM()OTEepHOCTS,
XMMUYECKasi CBS3b (KOBAJICHTHAS, MOHHASI, METAUIMYECKas ), KpUCTAIUINIECKas peléTka, KOPPO3nsi METAJUIOB, CIUIABBI, CKOPOCTh XUMHUYIECKOH PEAKINH, IIPEIeIEHO
JonyctuMas koHnenTpanus I1JIK Bemectsa;

HUITIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMUYCCKUX MOHATHH U MPUMCHATH OTH MOHATUA ITPU ONTMCAHUHN BCUICCTB U UX npeBpameHHf/i;



HCTIONB30BAaTh XUMHYECKYIO CHMBOJIMKY JUISI COCTAaBJICHUS (pOPMYIT BEIIECTB U YPaBHCHHUI XUMHICCKUX PEAKIIHIA;

OMPEAEIATh BaJICHTHOCTD U CTENIEHb OKUCIIEHUS] XUMHUYECKUX DJIEMEHTOB B COEAMHEHUSIX PA3IMYHOTO COCTAaBa, NPUHAJIEKHOCTh BEILIECTB K ONPEACIIEHHOMY
KJIaccy COeAMHEHHH 1o (hopMynam, BUI XUMUIECKON CBSI3H (KOBaJIEHTHAs, HOHHAS, METAUIMYECKAs ) B HEOPTAaHUIECKUX COSANHEHUSX, 3apsI HOHA [0 XUMHUECKOH
(dopmyIie, XapakTep Cpeibl B BOIHBIX PACTBOPAX HEOPTaHUIECKUX COSTUHECHUH, THIT KPUCTATUTUUECKON PEMETKH KOHKPETHOT'O BEIECTBA;

packpbiBath cMbici [leproguyeckoro 3akona JI. 1. MeneneeBa u IeMOHCTPUPOBATH €r0 IOHUMAHHUE: OMUCHIBATh M XapaKTepH30BaTh TAOIUUHYIO hopMy
[eproamueckoii CHCTEMBI XUMHYECKUX JJIEMEHTOB: Pa3iHdaTh MOHITHS «TJIaBHAs MOATrpyIna (A-rpymmna)» u «modounas noarpymmna (b-rpymma)», Manbsie u
OOJIBIIINE IEPUOJIBI, COOTHOCHTH 0003HAYCHHUS, KOTOPhIC IMEIOTCS B IEPHOANICCKOM TAOHUIIE, C YUCIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMUYECKUX
3JIEMEHTOB (COCTaB M 3apsij AApa, 00Iee YUCIO AISKTPOHOB M PACIIPEICIICHUE UX T10 3JICKTPOHHBIM CJI0sIM), OOBACHATH 00IIHe 3aKOHOMEPHOCTH B U3MEHCHHUH
CBOJCTB 2JIEMEHTOB U UX COSJMHEHUH B TIpe/ieiax MaJbIX IEPUOIOB U MIABHBIX MOATPYIII C Y4ETOM CTPOCHHS UX aTOMOB;

KJIacCH()UIMPOBATh XUMHYECKHE 3JIEMEHThI, HEOPraHWYECKHE BEIIECTBA, XUMUYECKHE peakiuu (110 YUCIy U COCTaBy YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, 110
TEII0BOMY 3 (eKTy, 110 H3MEHEHHUIO CTETICHEH OKUCIICHUS! XUMUYECKHX JIEMECHTOB);

XapaKTepHU30BaTh (OMMCHIBATh) OOIIKE U CHIEIU(PUUECKUE XUMHUUECKUE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPXK/Iasl ONMCaHUE TPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEaKLIHii;

COCTaBJISITh YPaBHEHHUSI DJIEKTPOIUTUYECKON AUCCOLMAIINM KUCTIOT, LIENI0Uei U CoJel, MOMHbIE M COKpAIIEHHbIE ypaBHEHHS PEaKINii HOHHOTO 0OMEeHa, ypaBHEHHS
peaKIuii, MOATBEPKAAIOIINX CYIIECTBOBAaHNE TEHETUIECKON CBSI3M MEXKy BEIIECTBAMHU PAa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIUil OCPEACTBOM COCTABIICHHSI SJIEKTPOHHOTO OajlaHCa dTHX PeaKLuii;
MIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS], BO3MOKHOCTH NMPOTEKAHUS XUMUUECKUX NIPEBPAIICHNN B pa3IMUHBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOMIO0 XUMHUECKOT0 3IeMEHTA 10 (popMyne COeANHEHNUS], MaCCOBYIO JIOJIIO
BEILECTBA B PaCTBOPE, MPOBOAUTE PACUETHI IO YPAaBHEHUIO XUMHUYECKON PEeaKLIUu;

COOJIIOAATh NPABUIIA TIONB30BAHMS XUMHUYECKOH MOCY0H U Tab0paTOPHEIM 000PYIOBAHUEM, a TAKKe MPaBUiIa OOpAIEeHHs C BEICCTBAMU B COOTBETCTBHH C
WHCTPYKIMSIMU T10 BBITIOHEHHUIO JIAOOPATOPHBIX XMMUYECKHIX OIBITOB I10 ITOIYYEHUIO H COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U YTIICKHCIIOTO ra3a);

MIPOBOJIUTH PEAKIINH, TOITBEPIKAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMYHbIX BEIIECTB: PACTIO3HABATH OIBITHBIM MyTEM XJIOPHI-, OpOMHUI-, HOJIU/I-, KApOOHAT-,
¢docdart-, cunukat-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS 1 HOHBI U3yYEHHBIX METAIIOB, IPHCYTCTBYIOIINE B BOMHBIX PACTBOPAX HEOPTaHUIECKUX
BEILECTB;

MIPUMEHSTH OCHOBHBIC ONIEPaliil MBICITUTEIILHON IESTEIbHOCTH — AHAIN3 M CHHTE3, CpaBHEHHE, 0000IIeHNe, CHCTEMaTH3AaIHIO, BEISABIEHUE IPUINHHO-
CIIEJICTBEHHBIX CBSI3eH — JUIS H3y4IEHHs CBOICTB BEIIECTB M XUMUYECKHUX PEAKIIHH, ECTECTBEHHO-HayYHBIE METO/IBI TO3HAHNS — HaOJII0OIeHNE, N3MEpEHHE,
MOJICTUPOBAHUE, SKCTIEPUMEHT (PEanbHBIA U MBICIICHHBIH).

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne i/ HaumeHoBaHue pa3iesioB H TeM KounuecTBo yacos
h NPOrpaMmabl

KonTpoabHsbie

Bcero
padoThI

IIpakTu4eckne padoTnl




Xumusi — BaxkHasi 006JacThb
11 €CTECTBO3HAHUS U NIPAKTUICCKON 5
JISSITEIBHOCTH YETIOBEKa
1.2 BemecTBa n XuMHdeckue peakiuu 15 1
Hroro no pazneny 20
21 Bosznyx. Kucnopoa. [Tonsrue 06 6
' OKCHIIaX
29 Bopopon.Ilonstue o kuciorax u 8
' COJSIX
23 Bona. PactBopsl. [TonsTre 00 5 1
' OCHOBaHUSIX
OCHOBHBIE KJIACCHl HEOPTaHUIECKUX
2.4 5 P 11 1
COCIIMHEHUI
Hroro mo pazueny 30
Ilepuonnueckuii 3aKoH U
31 [eprommueckas cucrema 7
' XUMHUYECKUX djeMeHToB JI. U.
Mengeneesa. CTpoeHue aToMa
32 Xummdeckast CBsi3b. OKUCITUTENEHO- 8 1
' BOCCTaHOBUTEJIbHbBIE PEAKIIUU
Hroro mo pazneny 15
PeseprHOe BpeMs 3
OBHIEE KOJIMYECTBO YACOB I10 68 4
IMPOT'PAMME
9 KJIACC
Nen/m | HammeHOBaHMe pa31esioB U TeEM MPOrPaMMBbI KosmuecTBo yacos




KonTpoanHbie MpakTuueckue
Bcero
padoThI padoThI
11 [oBTOpeHue u yruyoeHne 3HaHUH OCHOBHBIX 5 1
' pasnenoB Kypca 8 Kiacca
1.2 OCHOBHEBIC 3aKOHOMEPHOCTH XUMHYIECCKUX PEaAKITHIA 4
13 DNEeKTPOIUTHIECKAs JUCCOIUAINS. XUMHIECKHE 8 1 1
' peaKIuy B pacTBOpPax
Wroro mo pazueny 17
OOm1as XxapakTepUCTUKa XUMHYICCKUX DIIEMEHTOB
2.1 4 1
VIIA-rpymmsl. ["anorenst
OO0m1as XxapakTepUCTUKa XUMHUICCKUX DIIEMEHTOB
2.2 N 6
VIA-rpymmel. Cepa u e€ coeTnHEeHUS
OO0m1as XxapakTepUCTUKa XUMHICCKUX DIIEMEHTOB
2.3 7 1
VA-rpynmsl. A30T, pochop 1 UX COSTUHSHHS
OO0mas xapakKTepruCcTHKa XUMHUYECKUX SJIEMEHTOB
24 IVA-rpynmel. Yriepoa u KpeMHAN B UX 8 1 2
COCIMHECHUS
Hroro mo pazneny 25
3.1 OOmue CBOWCTBA METAJIIOB 4
3.2 Baxueiime MeTauibl 1 UX COEIUHEHUS 16 1 2
Uroro mo pazneny 20
4.1 Bewectsa u Marepuainsl B )KU3HU YEJIOBEKA 3
Uroro no pazneny 3
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7




INOYPOYHOE NJIAHUPOBAHUE

8 KIIACC
Kon-
BO
Ne n/n | Tema ypoka 4aCOB Darta OneKTpoHHbIe undpoBbie JononHntenbHasn
M3yvyeHusi | obpasoBaTenbHble PecypcChbl MHd opMauus
Bcero
1 MpegmeT xumnn. Ponb XMMKK B XN3HKU YernoBeka. Tena u 1 BubnnoTteka §1-2
BellecTBa LIOK https://m.edsoo.ru/ff0d210c
Mpaktuyeckasn pabota Ne 1 «[MpaBuna paboTsl B
2 nabopaTopum 1 NpMémMbl 0bpaLleHnsi ¢ nabopaTopHbIM 1 BHOnHoTEka
LIOK https://m.edsoo.ru/ff0d23dc
obopygoBaHnem»
3 YucTble BellecTBa 1 cmecu. Cnocobbl pasgeneHns 1 BubnnoTteka §4
cmecen LIOK https://m.edsoo.ru/ff0d26ca
4 MpakTnyeckasi pabota Ne 2 «PasgeneHne cmeceli (Ha 1 BubnunoTteka
npuMepe O4YUCTKN MOBAPEHHOW COMNn)» LIOK https://m.edsoo.ru/ff0d28c8
5 dusmyeckne n xmMmmyeckme aBneHns. Xmmmdeckas 1 Bubnnoteka §6
peakuus LIOK https://m.edsoo.ru/ff0d37fa
Bubnnoteka
6 ATOMBI 1 MOTeKyrb! 1 LIOK https://m.edsoo.ru/ff0d2a6¢c §7
7 lMpocTble n crnoxHble BewecTBa 1 Bubnuoreka §8-9
LIOK https://m.edsoo.ru/ff0d2a6c
8 Xumnyeckne anemeHTbl. OTHOCUTENbHASA aTOMHas 1 BubnnoTteka §10-12
Macca. 3Haku (CUMBOJSIbI) XMMUYECKNX SIEMEHTOB LIOK https://m.edsoo.ru/ff0d2be8
9 3aKoH NOCTOSIHCTBA COCTaBa BeLLUecTB. Xummyeckasi 1 BubnmnoTteka §13-14
dopmyna. OTHOCMTENbHAsA MOMeKynsipHas macca LIOK https://m.edsoo.ru/ff0d2eae
10 MaccoBasi ons XMMUYECKOro afieMeHTa B COeaNHEHUN 1 Bubnmoreka §15
A A LIOK https:/m.edso0.ru/ff0d350c




BubnuoTteka

11 BaneHTHOCTb XMMNYECKNX SNEMEHTOB LIOK https://m.edsoo.ru/ff0d323c §16
Brubnnoteka

12 CocTaBrnieHne opmyn No BariEHTHOCTU LIOK htps://m.edsoo.ru/ff0d3a16 §17
Bubnnoteka

13 ATOMHO-MONEKYNSPHOE y1eHme LIOK https://m.edsoo.ru/ff0d2d50 §18

14 3aKoH coxpaHeHUs Macchl BeLecTB. XuMU4eckue Brnbnnoteka §19-20
ypaBHEHUS LIOK https://m.edsoo.ru/ff0d3b88

15 KnaccudukaLumsa Xummn4eckux peakLmn (CoeamHeHus, Bubnnoteka §21
pasnoXeHusl, 3aMeLleHnsi, 0OMeHa) LIOK https://m.edsoo.ru/ff0d3f34

16 M. B. JIOMOHOCOB — Y4€HbIN-3HLUMKNONEANCT. BubnmnoTteka
O6o06LWeHne 1 cuctemaTmsauus 3HaHuUn LIOK https://m.edsoo.ru/ff0d40c4

17 KoHTponbHas pabota Ne1 no teme «Beliectsa n Bubnnoteka
XUMUYECKNE peakLmnm» LIOK https://m.edsoo.ru/ff0d4290

18 KonuuectBo Bewectsa. Mons. MonapHas macca 3'86}? Eggz'fﬁm edsoo.ru/ffod5230 §36

19 BbluncneHusa konuyecTea, Macchl BeLecTsa no Bubnnoteka §37
YPaBHEHUAM XMMUYECKUX peakLnii LIOK https://m.edsoo.ru/ff0d5708

20 Kucnopog. Cnocobbl nonyyeHns kKucnopoga B Bubnnoteka §22
nabopaTopmm U NPOMbILLSIEHHOCTH. LIOK https://m.edsoo.ru/ff0d497a
dusnyeckne 1 xMMmmnyeckne CBOMCTBa Knucnopoaa EuGrvoTeka

21 (peakummn okncneHwus, ropeHune). NoHatue 06 okcupax. LIOK https://m.edsoo.ru/ff0d4614 §23-24
MpumeHeHne kncnopoaa — :

29 Bosgyx — cmechb rasos. CoctaB Bo3ayxa. Knucnopog — Bubnunoteka §26-27
anemeHT 1 npocTtoe Bellectso. O30H LIOK https://m.edsoo.ru/ff0d448e
TennoBon adEKT XMMUYECKON peakLmm, NOHATHNE O En6nvoTeKa

23 TEPMOXUMNYECKOM YpaBHEHNU, 3K30- U LIOK https://m.edso00.ru/f0d4790
3HOOTEPMUYECKUX peaKLnaX E— *

2 Tonnueo (HedTb, yronb 1 MeTaH). 3arpasHeHue BO3ayxa, Bubnunoteka

cnocobbl ero npenoTepalleHnaA

LIOK https://m.edsoo.ru/ff0d4c4a




Mpaktnyeckasa pabota Ne 3 no teme «[llonyyeHne n

BubnuoTteka

25 cobupaHue kucrnopoaa, n3y4eHue ero CBOMCTBY LIOK https://m.edsoo.ru/ff0d4ae2
26 Booopoa — aneMeHT 1 npocToe BellecTBo. HaxoxaeHue Brubnnoteka §28
B npupoae LIOK https://m.edsoo.ru/ff0d4dd0
27 dusnyeckune n xMMmmyeckne CBOMCTBa BoAOpPOAaA. Bubnnoteka §29
lNpumeHeHne Bogopoaa LIOK https://m.edsoo.ru/ff0d4dd0
28 [NoHATHE O KnucnoTax n conax Bubnuoreka
° € o kiucnotax i co LIOK https://m.edsoo.ru/ff0d50d2
29 Mpaktnyeckasa pabota Ne 4 no teme «[llonyveHne un Bubnnoteka
cobupaHune Bogopoaa, n3ydeHme ero CBOMCTB» LIOK https://m.edsoo.ru/ff0d4f42
30 MonspHbIh 06bEM ra3oB. 3akoH ABoragpo Elg? ﬂg;‘:‘f;‘m edsoo.ru/fods42e §38
31 BbluncneHunsa o6bEma, konuyecTBa BeLLecTBa rasa no ero Bubnnoteka
N3BECTHOMY KONMYEeCTBY BeLLecTBa Unn obbeémy LIOK https://m.edsoo.ru/ff0d55a0
32 BbluncneHnsa o6-EMOB ra3oB Mo ypaBHEHMWIO peakLn Ha Bubnnoteka §39
OCHOBE 3aKOHa 0O bEMHbIX OTHOLLEHWI ra30B LIOK https://m.edsoo.ru/ff0d5708
33 dusmnyeckme n XMmm4eckme cBomCcTBa Bobl Elg? ﬂggi'_(ﬁm edsoo.ru/ffodsa7a §31-32
. Bubnnoteka
34 Coctae ocHoBaHwui. [NMoHATHe 06 nHgnkaTopax LIOK https://m.edsoo.ru/f0d59e2
Bopa kak pactBoputenb. HachblweHHbIe 1 EuGrvoTeka
35 HeHacblLWeHHble pacTBopbl. MaccoBasa 4ons BellecTsa B LIOK htps://m.edsoo.ru/f0d5b40 §33
pactBope E— )
[NpakTnyeckas pa60Ta"N9 5,'_'0 Teme «ijmropsneme En6nvoTeKa
36 pacTBOPOB C onpeaenéHHON MaccoBOKn JOMen LIOK https://m.edsoo.ru/ffod5eba
pacTBOPEHHOIO BeLlecTBay E— :
37 = Bubnnoteka
eliienie sanad LIOK https://m.edsoo.ru/ff0d4ddo
38 KoHTponbHas pabota Ne2 no teme «Kucnopog. Bubnnoteka

Bopopoa. Bogay»

LIOK https://m.edsoo.ru/ff0d6342




Okengpl: cocTas, KJ'IaCCVI(bVIKaLI.I/IFI, HOMEHKnaTypa.

BubnuoTteka

39 Mony4yeHne okcnaos LIOK https://m.edsoo.ru/ff0d664e §40
. BubnnoTteka
40 XMmYeckne cBOMCTBA KUCIOTHbIX, OKCUOB LIOK htps://m.edsoo.ru/ff0d664e §40
41 OcHoBaHus: cocTaB, knaccudmkauus, HOMeHKNaTypa 3'86; ﬂtc;::l'(/?m edsoo ru/ffod67ca §41
_ _ Brnbnnoteka
42 XnMunyeckme CBOMCTBa OCHOBaHWUN LIOK https://m.edsoo.ru/ff0d67ca §42
43 AmMdoTepHble okeabl U TMAPOKCUAbI §43
44 KucnoTbl: cocTaB, Kraccugukaumsi, HoMeHknaTypa EI,VCI)6}? E?t;?'(/‘?m edso0. ru/ffodfee2 §44
o Bubnnoteka
45 [MonyyeHne n xmMmmnyeckne CBONCTBa KUCNOT LIOK https://m.edsoo.ru/ffodfee? §45
46 Conu (cpenHue): HoMmeHknaTypa, cnocobbl Nofy4YeHUs, Bubnnoteka §46-47
XUMUYECKME CBONCTBA LIOK https://m.edso0.ru/00ad9474
Mpaktuyeckas pabota Ne 6. PewweHne
a7 3KcnepuMeHTarnbHbIX 3agadq no Teme « OCHOBHbIE Knacchl EI,V(I)6}? E;T(:"(/‘?m eds00.ru/00ad9b7c
HEOPraHN4YeCcKnx CoeaUHEHNN» pS./im. :
48 "eHeTnYeckas CBA3b MeXay Knaccamm HeOPraHNYecKmnx Bubnnoteka
coeuHEeHNN LIOK https://m.edsoo.ru/00ad9a50
49 O600L1eHne 1 cuctemaTusauust 3HaHUn Bubnuoteka
LIOK https://m.edsoo.ru/00ad9ch?2
50 KoHTponbHasa pabota Ne3 no teme "OCHOBHbIE KIiacchl BubnunoTteka
HeopraHn4ecknx coeguHeHnn" LIOK https://m.edsoo.ru/00ad9ela
51 MepBble NONbITKN KNaccugukaunm XMMmMYecknx bubnnoteka §49
anemMeHTOoB. MoHATME O rpynnax CXOAHbIX 3IEMEHTOB LIOK https://m.edsoo.ru/00ad9ffa
52 Meprogunueckunin 3akoH n Neproagnyeckasa cuctema bubnnoteka §50
Xummyeckunx anemenToB . 1. MeHgeneesa LIOK https://m.edsoo.ru/00ada52¢c
bubnnoteka
53 Mepwuogpl, rpynnbl, nogrpynnol §51

LIOK https://m.edsoo.ru/00ada52c




BubnuoTteka

54 CtpoeHnne atomoB. CocTaB aTOMHbIX saep. M3oTonsl LIOK https://m.edsoo.ru/00ada342 §52
55 CTpoeHune aneKkTpoHHbIX 060N04YeK aTOMOB 3NIEMEHTOB bubnunoteka §53
Mepuoagnyeckon cuctemol 4. V. MeHgeneesa LIOK https://m.edsoo.ru/00ada6bc
XapakTepuctmka XMMNU4eCcKoro afiemeHTa rno ero
56 nonoxexuto B lNepurognyeckon cucteme [i. " Bubnmotexa
M T LIOK https://m.edsoo.ru/00ada824
eHpeneesa
3HaueHue lNeprnoanyeckoro 3akoHa Ansa pasBuUTMS HayKu
57 n npaktuku. 1. . MeHgenees — y4é€Hblin, negaror u Bubnmnotexa §54
s ’ LIOK https://m.edsoo.ru/00ada96e
rpakgaHuH
58 OneKTpooTpMLUAaTENBHOCTL aTOMOB XUMNYECKNX Bubnnoteka §55
3MIEMEHTOB LIOK https://m.edsoo.ru/00adaab8
59 MoHHasa xmMmnyeckas cBsa3b BHOnHoTEka §56
LIOK https://m.edsoo.ru/00adac34
60 KoBaneHTHasi nonspHasa xummyeckas CBs3b BHOnHoTEka
LIOK https://m.edsoo.ru/00adaab8
61 KoBaneHTHasi HenonsipHasa xummyeckasa CBs3b BHOnHoTEka
LIOK https://m.edsoo.ru/00adaab9
62 CTteneHb okncneHus Bubnuoreka §57
LIOK https://m.edsoo.ru/00adae28
63 OKMCNUTENBHO-BOCCTAHOBUTENBbHbLIE peakunn Bubnmotexa
LIOK https://m.edso0.ru/00adb076
64 OkncnuTenu n BOCCTaHOBUTENN Bubnuoreka
LIOK https://m.edso0.ru/00adb076
65 O0600LeHne n cuctemaTusaumsa sHaHUN Bubnuoteka
LIOK https://m.edsoo.ru/00adb33c
66 KoHTponbHasa pabota Ne4 no teme «CTpoeHune atoma. Bubnunoteka
Xnmundeckasi cBs3b» LIOK https://m.edso0.ru/00adb486
67 Pe3sepBHbit ypok. O600LeHNe 1 cuctemaTusaums Bubnunoteka

3HaHUN

LIOK https://m.edso0.ru/00ad9cb2




68

PesepBHbilt ypok. O606LieHme 1 cuctemaTusaums
3HaHUN

bubnnoteka
LIOK https://m.edsoo.ru/ff0d61c6
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