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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma mo xumuu A oOyyarommxcs 8-9 KilaccoB cocTaBlieHa Ha OCHOBe TpeboBaHWN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeNbHON MPOTpaMMbl OCHOBHOTO 00IIEero o0pa3oBaHUs, MpeacTaBieHHbIX B DegepaibHOM rocyiapcTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
OCHOBHOro oO0miero o0pa3oBaHusl, ¢ y4€TOM pacnpeAeNéHHBIX [0 KJaccaM MpOBepsSeMbIX TpeOOBaHUN K pe3yiabTaTaM OCBOEHHUS OCHOBHOMN
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs M JIEMEHTOB COACP)KaHUS, MPEACTABICHHBIX B YHUBEPCAIHLHOM KOAU(DUKATOpE 110
XUMHH, a Takke Ha ocHOBe [IpumepHO# mporpaMMbl BOCHHMTAHUS OOYYArOIIMXCS MPHU IMOJYYEHHH OCHOBHOIO OOIIEro 0O0pa3oBaHUS M C YUETOM
Konnenun npenogaBanus yd4eOHOTO IpeaMera «XHUMHUS» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit @enepanuu, peaan3yonmx OCHOBHBIC
obmieobpa3zoBarenbHbie Tporpammel (yTB. Pemenunem Komnerun Munnpocsemenust Poccun, mpotokon ot 03.12.2019 N IIK-4BH).

OBILIAS XAPAKTEPUCTUKA YYEBHOI'O IPEJJMETA «XUMMSA»

Bxiiag yuebHoro mpenmera «XuMHUS» B TOCTHIKECHHE IIEJICH OCHOBHOTO 00IIero odpa3oBaHus OOYCIOBJICH BO MHOTOM 3HAYEHHEM XHUMHYECKON
HayK{ B TIO3HAHUU 3aKOHOB MPHUPO/Ibl, B Pa3BUTUU NPOU3BOJAUTEIBHBIX CHJI OOLIECTBA U CO3JaHUU HOBOI 0a3bl MaTepUabHON KYJIbTYPBHI.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK paclpOoCTpaHuia CBOE BIMSHHE Ha BCe 00JacTHU YEJIOBEUYECKOIo CYIIECTBOBAHMUS, 3ajjajla HOBOE
BUJICHHE MMpa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOW KYyJIbTYpbl, HEOOXOIMMBIM YCIOBHEM >KH3HM OOIIECTBA: 3HAHWE XUMHUH CIIY>KUT
OCHOBOM JJ11 (pOPMUPOBAHUS MUPOBO33PEHMSI UETIOBEKA, €r0 MPEACTABICHUI 0 MaTEpUaIbHOM €IMHCTBE MUPA; BAKHYIO POJIb UIPAIOT (OPMUpPYEMBIE
XMUMHUEH NpeACTaBICHUs O B3aMMOIPEBPAIICHUAX SHEPrUM M 00 HBOJIOIMM BELIECTB B NPUPOE; COBPEMEHHas XHMMHS HalpaBlieHa Ha peLIeHHe
rJ100abHBIX MPOOJEM YCTOWYMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBOM M 3KOJIOrMYecKOod Oe30macHOCTH, MpolieM
3/paBOOXPaHEHMUS.

B YCIIOBUAX BO3PACTAOUICTO 3HAUCHUA XUMHH B XKHU3HU 06HI€CTBa CYIICCTBCHHO IOBBICHUJIACH POJIb XUMHYCCKOI'O O6paSOBaHI/I$I. B ninane
COLIMAJIN3ALIUHN OHO SBJISIETCS] OAHUM U3 YCJIOBUH (POPMUPOBAHUS UHTEIUIEKTA JTMUHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY UY€JI0BEKY XMMHUECKHE 3HAHHUsI HEOOXOAUMBI JIJIsl IPUOOpeTeHHs OOIIEKYIbTYPHOTO YPOBHS, TO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B
COLIMYME U OTBETCTBEHHO Y4acCTBOBATh B MHOTOOOPA3HOM KM3HU OOIIECTBA, /Il OCO3HAHUS BAXKHOCTH Pa3yMHOI'O OTHOIIEHUS K CBOEMY 3/10pPOBBIO U
3JI0pPOBBIO JIPYTHUX, K OKPYKAIOIIEH MPUPOJHON Cpene, Mg I'PaMOTHOTO IMOBEICHUS MPU HCIOJB30BAHUU PA3IMYHBIX MATEPHATIOB U XMMHYECKUX
BELIECTB B [IOBCETHEBHOM JKU3HHU.

XuMuyeckoe oOpa3oBaHHE B OCHOBHOW IIIKOJIE SIBJSETCS 0a30BBIM IO OTHOIIEHHIO K CHUCTEMe OOILIero XxumMuueckoro odopasosanus. [losTomy Ha
COOTBETCTBYIOLIIEM €My YPOBHE OHO pealu3yeT MpUCYLIHe OOleMy XMMHUYECKOMY OOpa30BaHUIO KIHOYEBBIE LIEHHOCTH, KOTOpBIE OTPAXKaroT
rocyaapCTBCHHBIC, 06HIGCTBGHHI)IG U MHAWBUAYAJIbHBIC HOTpe6HOCTI/I. OTUM OMpeaAcCICTCA CYITHOCTDH 06HICI71 CTpaTeruun O6yquH$I, BOCIIUTaHUSI U
Pa3BUTHsI 00YUAIOIIUXCS CPEICTBAMH YUYEOHOTO MpeIMeTa «XUMUS.

Nzyuenue mpenmera: 1) cmocoOCTByeT peajau3alid BO3MOXKHOCTEH Il caMopa3BUTUS U (OPMUPOBAHUS KYJIBTYPBl JHUYHOCTH, €€ oO0Ied u
(GYHKIMOHATBHOM TPaMOTHOCTH; 2) BHOCHT BKJIAJ B (OPMHPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEH MOJPOCTKOB, HAaBBIKOB HX
CaMOCTOATEIILHON y4eOHOW NeATeTbHOCTH, SKCIIEPUMEHTABHBIX U UCCIIEIOBATEILCKIUX YMEHUH, HEOOXOIMMBIX KaK B MOBCEITHEBHOM KU3HH, TaK U B
HpO(beCCHOHaJIBHOI)JI ACATCIBbHOCTH, 3) 3HAaKOMHUT CO CHGLIH(bHKOﬁ HAayYHOT'O MBINUICHUA, 3aKJIaJbIBACT OCHOBBI HCJIOCTHOI'O B3IJIs1la HAa CAUHCTBO
IPUPOJBI M YEJIOBEKA, SABISACTCA OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUHU €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH IOAPOCTKOB; 4) CHOCOOCTBYET
(bOpMI/IpOBaHI/IIO HOECHHOCTHOI'O OTHOIICHHA K CCTCCTBCHHO-HAYYHbLIM 3HAHHAM, K HNPUPOAC, K UYCIOBCKY, BHOCHUT CcBOM BKJIaJJl B 3KOJOIHYCCKOC
00pa3zoBaHME MKOJbHUKOB.



Ha3BaHHble HampaBieHHs B OOy4E€HUM XHMMUM OOECHEUMBAIOTCS CHENM(DUKON colep)KaHWsl HpeaMeTa, KOTOpbIM SBISETCA MeJarorn4ecku
a/JlalITHPOBAHHBIM OTpa)KeHUEM 0a30BOM HAYKM XMMHUH Ha ONPEIEIEHHOM 3Tare €€ pa3BUTHUS.

Kypc XxuMuu 0CHOBHOMH ILIKOJIBI OPUEHTUPOBAH Ha OCBOEHHE 00YYaIOLIMMKCI OCHOB HEOPTaHUUECKOM XUMHM U HEKOTOPBIX MOHATUH U CBEICHUH 00
OTAENBHBIX 0OBEKTaX OPraHNYECKON XHUMHUU.

CrpykTypa conepkaHusl IpeaMera c(pOpMUpPOBaHA Ha OCHOBE CHCTEMHOIO MoAxoja K ero uaydeHuro. CopepikaHHe CKJIAJbIBACTCS U3 CHUCTEMBI
MOHATUH O XMMHUYECKOM 3JIEMEHTE M BELIECTBE M CHCTEMbl MOHATHUH O XMMHYECKOH peakiuu. O0e 3TH CUCTEMbI CTPYKTYpHO OpPIraHW30BaHbBI IO
IIPUHLIMITY II0CIEN0BATENbHOIO Pa3BUTHs 3HAHWM HA OCHOBE TEOPETHMYECKHUX IIPEICTaBICHHUN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO YYCHMsS Kak
OCHOBBI BCEr0 €CTECTBO3HaHMs, ypoBHA Ilepunonnueckoro 3axona [I. M. MenzeneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YYCHHUS O CTPOCHUU aToMa U
XMUMUYECKON CBS3M, MPEJCTaBICHUH 00 3JIEKTPOIMTUYECKON IUCCOIMALMU BELIECTB B pacTBOpax. TeopeThdeckue 3HaHMs pPacCMaTpHUBAIOTCSA Ha
OCHOBE SMITMPHUYECKH IOJYYEHHBIX M OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOI'O YPOBHS K JPYroMmy, BBINOJIHAS (PYHKLUUHU
OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB, CTPOSHHSI ¥ BO3MOKHOCTEH MPAKTUYECKOTO IIPUMEHEHUS 1 MTOJTyYSHHS N3Y4aeMbIX BEUIECTB.

Takast opranuzanusi coJepXaHHs Kypca CIIOCOOCTBYET MPEACTABICHUI0 XMMHUYECKOM COCTABIIAIOLIEH HAydyHOW KapTUHBI MUpa B JIOTMKE e
CHCTEMHOH MpHpoIbl. TeM caMbIM 00ecrieunBaeTcsi BO3MOXHOCTh (DOPMUPOBAHHS y 00YJAIOIIUXCS [IEHHOCTHOTO OTHOIICHHUS K HaAyYHOMY 3HAHUIO U
METOJIaM M03HAHUS B HayKe. BaXXHO Takke 3aMETUTbh, YTO OCBOCHHE COJEP/KAaHUA Kypca IMPOUCXOAUT C IIPUBJICUEHUEM 3HAHUM U3 PaHEE U3yYEHHBIX
KypcoB: «Oxpyxatomuit Mup», «buosnorus. 5—7 knaccb» u «Pusnka. 7 Kiacey.

HEJIM U3YYEHUS YYEBHOI'O INTPEJMETA «XUMMUS»

K HampaBneHHIO NEpBOCTENEHHON 3HAYMMOCTU IPH pealn3alud o0pa30BaTeNbHBIX (YHKUMH MpenMmeTra «XUMHsS» TPaJUIMOHHO OTHOCST
(dbopmMHpoBaHUE 3HAHUIH OCHOB XUMHUYECKOH HayKH KaK O0JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHUECKON JIESITETPHOCTH YEIOBEKa U KaK OJTHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIbTYpHl. 3a/1ada IpeaMeTa COCTOUT B (POPMUPOBAHUM CHCTEMbl XUMHUECKUX 3HAHUNA — Ba)KHEHIIUX (PakTOB, MOHATHUH,
3aKOHOB M TEOPETHYECKHX TMOJOXKEHHUH, JOCTYITHBIX OO0OOMIEHWH MHPOBO33PEHYECKOTO XapakTepa, S3bIKa HAayKd, 3HAHUH O HaydHBIX METOJaxX
M3yUYeHHsl BEIIECTB U XMMUYECKUX peakiuii, a Takke B GOPMUPOBAHNUHU U PA3BUTHUH YMEHUHN U CTIOCOOOB AEATENbHOCTH, CBI3aHHBIX C INIAHUPOBAHUEM,
HaOJIOICHNEM U IPOBEIEHUEM XMMHUYECKOTO SKCIIEPIMEHTA, COOTIOIEHUEM TPaBUJI 0€301acHOT0 OOPAIeHHs C BEIIECTBAMHU B TIOBCEAHEBHOM KU3HH.

Hapsany ¢ stum nenu u3ydeHus mpeaMmera B MPOrpaMMe YTOYHEHbI U CKOPPEKTHPOBAHbI C YyUYETOM HOBBIX HNPUOPUTETOB B CHUCTEME OCHOBHOTO
obmiero oOpazoBanus. CerogHs B 00pa3oBaHUU 0CO00 3HAYMMOW NMPU3HAETCS HANPABIEHHOCTh OOY4YEHHUS HA pa3BUTHE U CaMOpPa3BUTHE JIUYHOCTH,
¢dopmupoBaHue €€ WHTEIUIeKTa U o0meil KynbTypel. OOyueHHe YMEHHIO YUUTBCS U MPOJOJKATh CBOE 0Opa30oBaHUE CaMOCTOSTEIbHO CTAHOBMTCS
OJIHOM M3 BakHEHIINX (QYHKINI y4eOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM NP U3YUYEHUU NpeIMeTa B OCHOBHOH IIIKOJIE JOMUHUPYIOIIee 3HaYeHHEe TPUoOpeTn Takue e , KaK:

(opMHpOBaHNE HHTEILICKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOM K CAaMOOOPa30BaHUIO, COTPYIHHYECTBY, CAMOCTOATEIIFHOMY TIPUHSATHIO PEIICHHIH,

CIOCOOHOM a/IanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBUAM KHU3HH;

HaIpaBJICHHOCTh O0YYEHHUS Ha CHCTEMaTHIECKOE MPHOOIIEHHE YUaTUXCsl K CAMOCTOSTETbHOW TTO3HABATENILHOW ACATEIIPHOCTH, HAYYHBIM METO/IaM

NO3HaHUs, POPMUPYIOIIMM MOTUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XMUMUHU;

obecrieueHre yCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO 00yUYaIOIUMHUCS OTBITA Pa3HOOOPA3HOH ACSITEIBHOCTH, TTO3HAHUS U CAMOIIO3HAHUS,

KJIIOUEBBIX HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIHI), UMEIOIINX YHHUBEPCATbHOE 3HAYEHHUE JUISI PA3INYHbBIX BUIOB JIEATEIbHOCTH;

(dopmMHpoBaHnEe YMEHUN OOBSICHATH U OLICHUBATH SIBIICHUS OKPYKAIOLIEr0 MUpa Ha OCHOBAHUY 3HAHUMN U ONbBITA, IOJTYYEHHBIX PH U3YYEHUU

XUMHUU;



(GopMHpoBaHue y 00y4aromuXcsd T'yMaHUCTUUECKUX OTHOIIEHHUH, TOHUMaHUs IEHHOCTH XUMUYECKUX 3HAHUHN 7151 BBIPAOOTKH HKOJIOTHUECKU
11e51eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOW AEATEIBHOCTH B IIEIISX COXPAHEHHS CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHON CPE/Ibl;
pa3BUTHE MOTUBALMH K 00YUEHHI0, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHUS O0IIEYEI0BEYECKHX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPOGIIIS U HANIPABICHHOCTH AaJbHEHIIero 00yueHusl.

MECTO YUYEBHOTI' O IIPEJIMETA «XUMUS» B YHEBHOM IIVIAHE

B cucreme obmiero oOpazoBaHus «XuUMHs» MpHU3HAHA 00s3aTENbHBIM Y4Y€OHBIM HPEIMETOM, KOTOPBIH BXOJUT B COCTaB MpEAMETHOH 001acTu
«EcrecTBeHHO-Hay4YHBIE MTPEIMETHD.
VY4eOHBIM IIIaHOM Ha e€ M3ydeHHe OTBeIeHO 136 yueOHBIX YacoB — 1O 2 4. B HeJleITo B 8 M 9 Kiiaccax COOTBETCTBEHHO.

COJEPKAHUE YYEBHOI'O ITPEJIMETA

8 KJIACC

IlepBoHayajibHBIEe XMMHYECKHE TOHATHS

[Ipeamer xumuu. Ponbs XxumMuu B kM3HU yenoBeka. Tena u Bemectsa. Gusnyeckue cBoiCTBa BelleCTB. ArperaTHoe cocTosiHue BemecTB. [lonsTue o
METOJ1aX MO3HaHUs B XMMHUU. XUMUS B ccTeMe Hayk. UncThble BemecTBa U cMecH. CriocoObl pa3ieneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 31IEMEHTHI. CUMBOJIBI XUMHUYECKUX IEMEHTOB. [IpocThIie U c10KHBIE BenleCcTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas ¢opMysa. BaaeHTHOCT, aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA cocTaBa BeulecTB. OTHOCHUTENbHAsE aTOMHasl macca.
OTtHOcuTeNnbHAS MOJIEKYJISIPHAs Macca. MaccoBasi 10J1s1 XMMUYECKOIO 2JIEMEHTA B COEJMHEHHH.

Oduznyeckue M XUMUYECKHE SIBICHUSA. XUMHUYECKass peaklus U e€ NpHU3HAKU. 3aKOH COXPAHEHMsI MacChl BEIIECTB. XUMHYECKHE YPABHEHMS.
Knaccugukaius XuMiuuecKux peakiuii (CoelMHeHNs, Pa3IoKeHHs], 3aMellleH s, 0OOMeHa).

XVUMHYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHMUYECKOI MOCY/0H, ¢ MpaBUiIaMy padoThl B JabopaTopuu 1 mpuéMaMu oOpalieHust ¢ 1a00paTopHbIM
000pyZI0BaHUEM; U3Y4YE€HUE U ONHCaHHe (U3NYECKUX CBOICTB 00pa3lOB HEOPraHMYECKHX BEIIECTB; HaOmroneHue (u3ndeckux (IIaBleHHE BOCKa,
TasHUE JIbJla, paCTHpAHUE caxapa B CTYIKE, KUIEHHWE M KOHIEHCALUS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKAJMBAaHUE MEIHOI MPOBOJOKH,
B3aUMOJICHICTBHE MeJa C KUCJIOTON) SIBJICHUH, HaONIOJeHHWE M ONUCaHHE NPU3HAKOB MPOTEKAHMS XMMHUYECKUX peakuuil (pasjoxeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCIIOTHI C XJIOpHUIOM Oapusi, paznoxkeHue ruapokcuaa meau(ll) mpu HarpeBanuu, B3anMOJIEHCTBHE Kelie3a ¢ pacTBOPOM
comu meau(Il)); mzyuenue crnocoboB paszzeneHuss cMecei (C MOMOINBI0 MarHuTta, (WIbTPOBAHUE, BBHIIAPUBAHUE, TUCTUIUIALUSA, XpoMmaTtorpadus),
MIPOBEJICHUE OYMCTKH MOBAPEHHOM COJIM; HAOJIO/IEHUE U ONMHMCAHUE PE3yIbTaTOB IMPOBEACHHS ONBITA, MIUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUs! MacChl;
CO3JIaHHe MOJIeNIel MOJIEKYI (IIapOCTEePKHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopog — anemeHT M mpoctoe BemiecTBO. HaxoxaeHue kuciopona B NpHupojne, (pU3NdecKue u
XUMHUYecKHe cBoicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kucinopoaa. CriocoObl MOydeHUs: KUCIOPoaa B 1JaOOpaTOPUH U MPOMBILIUIEHHO CTH.
Kpyrosopot kuciopozaa B npupoze. O30H — aJIOTpOnHas MOIUPHUKAIMS KUCIOPOAA.

TemnoBoil 3pexT XUMHUYECKOW peakluu, TePMOXUMUYECKHUE YypaBHEHUS, DK30- M DHJOTEPMHUYECKHE peakuud. TOIIMBO: yroib M METaH.
3arps3HeHne BO3/lyXa, YCUJICHHE TapHUKOBOTO 3(dekra, pazpylieHne 030HOBOTO CIIOA.



Bopopon — snemeHT u mpocroe BemiecTBO. HaxoxaeHue Bojopoja B Mpupoje, (pusndeckre U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nostyueHusi. Kucinorsl u comnm.

KomuyectBo BemecTBa. Momabs. MosipHas Macca. 3akoH ABoraipo. Momsipablii 00bEM ra3oB. PacuéTel Mo XUMUYECKHM YpaBHECHHSIM.

®dusnueckue cBolicTBa BOAbl. Bojma kak pactBoputenb. PacTBopbl. HachlllleHHBIE M HEHACBHIIICHHBIE PAcTBOpPBL. PacTBOpHMOCTH BELIECTB B
BoJie.MaccoBas 710Ji BEUIECTBA B pacTBOpE. XMMHUUECKHE CBOMCTBA BOJIbl. OCHOBaHUA. POk pacTBOPOB B MPUPOJIE U B )KU3HU 4enoBeka. Kpyrosopor
BOJIbI B IIPUpO/JIE. 3arpsi3HEHUE IPUPOAHBIX BoA. OXpaHa U 0YMCTKA IPUPOAHBIX BOJ.

Knaccudukanus Heopranmdeckux coemunHenuil. Oxcunpl. Knaccudukamus okcuaoB: coneodpasytoiie (OCHOBHBIE, KUCIOTHbIE, aM(pOTepHbIE) U
HecoseoOpasyrone. HomeHknatypa OKCHIOB (MeXIyHAapogHas M TpuBHanbHas). dusnyeckne M XHMHUYECKHE CBOMcTBa OKcuaoB. [lomydenue
OKCHUJIOB.

OcnoBanus. Knaccudukamus ocHOBaHUMN: IIETOYM U HEPACTBOPHMBIE OCHOBaHMs. HoMeHKIaTypa OCHOBaHUN (MEXAyHapoAHAs U TPUBHAIIbHASA).
DuU3NYECKUE U XMMUYECKUE CBOMCTBAa OCHOBaHUM. [lonydyeHne ocHOBaHMiA.

Kucnotel. Knaccudukanusa kucnor. HoMmenknatypa KUcioT (MexXaAyHapoAHas U TpuBHUaidbHAas). OPU3ndeckue U XMMUUYECKUE CBOWCTBA KUCIOT. P
aktuBHOcTH MeTasuioB H. H. bekerosa. [lonyuenne kucior.

Comu. Homenknarypa comneit (MexayHapoHas 1 TpuBUaibHasi). Dusndeckue U XMMHUECKUe cBoiicTBa coneil. [lomyuenue coneid.

I'enernueckas cBsA3b MEXKY KilacCaMH HEOPraHUYECKUX COETUHEHUI.

XUMHUYECKUH IKCIIEPUMEHT: KaUeCTBEHHOE ONpE/IEICHNUE COJEpKaHUsI KUCIOPOJa B BO3/lyXe; MOJMyueHue, cCoOMpaHue, paco3HaBaHUe U HU3yUeHHE
CBOMCTB KHCIIOpOJa; HAOJIOJCHHE B3aWMOJICHCTBUS BEIIECTB C KUCIOPOJAOM U YCIOBUS BO3HUKHOBEHMSI M TPEKpaIleHUs: TOpeHus (moxapa);
O3HAKOMJIEHHE C 00pa3lilaMHi OKCHJIOB M ONMCAaHUE MX CBOWCTB; MOJy4YeHHE, COOMpaHMe, PAclo3HABaHHWE U U3yYEHHE CBOICTB BOZOpOAa (rOpeHHeE);
B3auMojieiicTBue Bojgopona ¢ okcugoMm meau(Il) (Bo3MoKHO HCIOSIb30BaHUE BHIEOMATEPUATIOB); HAOIOJCHHE OOpPA3IOB BEHIECTB KOJIMYECTBOM
1 Monb; uccienoBaHre 0COOEHHOCTEH pacTBOPEHHs BELIECTB C Pa3IMYHON pacTBOPUMOCTBIO; IPUTOTOBICHUE PACTBOPOB C ONMpeAeIEHHON MaccoBOM
J0JIell pacTBOPEHHOIO BEIIECTBA; B3aWMOJAEWCTBHE BOJABI C MeTallaMd (HaTpueM M KajibliieM) (BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUAIIOB);
OIpeJIeIeHUe PacTBOPOB KHCIOT M IIEJI0Yel C MOMOIIbI0O MHAMKATOPOB; MCCIIEAOBaHHE O0Pa3l0B HEOPraHWMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,;
Ha0JII0/IeHNe U3MEHEHUS! OKPACKH WHIUKATOPOB B PacTBOpaxX KUCJIOT U MIeNoYel; u3ydeHue B3aumojencteus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KUCJIOT C METaJNIaMH, PEaKIIM{ HEUTPAIM3aLluY; MTOJIyY€HNE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOTO METaJula JPYTMM U3 pacTBopa
COJIN; pEUIEHUE SKCIIEPUMEHTAIBHBIX 33/]1a4 0 TeMe «BakHeHIne KJIacChl HEOPraHUYECKUX COCTNHEHUI.

Iepuoauuecknii 3akoH u Ilepuoanyeckas cucrema xummuuyeckux 3j1eMeHToB . U. MenaeneeBa. CtpoeHue aTroMoB. XUMHYECKAsl CBSA3b.
OKuUCINTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaKInu

[lepBble MONBITKY KJIaccU(UKAUN XUMHUUECKUX JIeMEHTOB. [IoHATHE 0 TpyNmax CXOAHBIX 3JIEMEHTOB (IIEJIOYHbBIE U IIEI0YHO3EMEIbHbIE METAILIHI,
raJloreHbl, UHEPTHBIE Ia3bl). DJIEMEHTbI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCU/IBI U THIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ileprognueckas cuctema xumuueckux snemeHToB [l V1. MenneneeBa. KopoTkonepuoanas U ATMHHONEPUOHAS (HOPMBI
[Tepnonnueckoin cucreMbl xumudeckux anemeHToB J[. M. MenneneeBa. Ilepuoasl n rpynnel. @U3NYEeCKUl CMBICT TOPSAJIKOBOTO HOMEpa, HOMEpPOB
Ieproja U rpymisl AJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTomsl. DnekTpoHsl. CTpoeHUE JEKTPOHHBIX 000JI0YEK aTOMOB TMEPBbIX 20 XUMUYECKUX JIEMEHTOB
ITepnonnueckoii cucrems! JI. 1. MenneneeBa. XapakTepuCTHKa XUMUYECKOIO JIEMEHTA IO €ro InoiokeHuro B llepuommyeckon cucreme /JI. U.
Menpeneesna.



3aKOHOMEPHOCTU MU3MEHEHHs paJiiyca aTOMOB XMMHYECKUX JJIEMEHTOB, METAUNINYECKNX U HEMETAJUIMYECKUX CBOWCTB IO TpyNaM U NEPHOJAM.
3nauenue Ilepuoamueckoro 3akona u Ilepmoanueckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB I pa3BUTHs Hayku W npaktuku. . . MengeneeB —
YUEHBIN U TPAKJAHUH.

Xumuueckas cBa3b. KoBaneHnTHas (MmoyisipHasi U HEMOJSIPHAs) CBSI3b. DJIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX AJIeMEHTOB. IOHHas CBSI3b.

Crenensb okucnenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl OKuCIeHnss 1 BOCCTAaHOBJICHUSI. OKUCIUTENIN U BOCCTAHOBUTENH.

XVUMUYECKUH IKCIIEPUMEHT: U3Y4eHHE O0Pa3I[OB BEIIECTB METAIJIOB U HEMETAJJIOB; B3aUMOJICHCTBUE THIPOKCH/IA IUHKA C PACTBOPAMHU KUCIOT U
miesiouel; MpPOBEICHHE OIMNBITOB, WJUIIOCTPUPYIOUIMX IPUMEPHl OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (FOpeHHe, pPeaKIUH pa3ioxKeHHUs,
COCMHCHHS).

MexnpeaMeTHbie CBSI3H

Peanu3zanus MeXNpeaMETHBIX CBS3€H MPHU M3YYEHHH XMMHHU B 8 KJlacce OCYIIECTBISICTCS UYepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK U MOHSITUH, SBIISIFOIUXCS CUCTEMHBIMU JIJIS OTJIEIBbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTI'O LIUKJIA.

OO01ure ecTecTBEHHO-HAYYHbIC MTOHATHS: HAyYHBIN (DaKT, TUIIOTE3a, TEOPHSs, 3aKOH, aHAIIU3, CUHTE3, KJIacCu(PHUKaIus, IepuoAUYHOCTb, HAOII0ICHUE,
SKCIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.

®du3nka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUN 3aps]l, BEUIECTBO,
TEeJ0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, a3, GU3HUYSCKUE BEIMUUHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TUIAaHETHI, 3BE3/1b1, COJTHIIE.

buomnorus: poTocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE UCKOTTAeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYECKasi peaKust

[Tepuoanueckuit 3axoH. [lepuoguueckas cucrema xumudeckux smeMeHToB [. . MenaeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX NEPUOAOB, KNS, KaJbLMS M WX COEIMHEHUH B COOTBETCTBUHM C IIOJIOKEHHEM DIIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHUYECKON CBSI3U. THIIBI KPUCTAJNIMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPHUCTAUIMYECKOU
PEIIETKH U BUJIA XUMUYECKON CBSA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXAYHapoIHas U TpUBUAIbHAS). XMMUYECKHE CBOWCTBA BEIECTB, OTHOCAIIMXCS K
Pa3IMYHBIM KJacCcaM HEOPTraHUYECKHUX COCIMHEHHM, TEHETUYECKasl CBSI3b HEOPTaHWYECKHUX BEILECTB.

Knaccudukanus XUMHUECKUX peakUuil Mo pa3MUYHBIM MpU3HAKaM (IO YMCIY M COCTAaBYy YUYacCTBYIOUIMX B PEAKIIMU BEILIECTB, IO TEIUIOBOMY
3¢ (deKTy, 10 U3MEHEHHIO CTETeHEeW OKHUCICHHS] XUMUYECKUX 3JIEMEHTOB, [0 OOpaTUMOCTH, 10 YYacTHIO KaTajau3aTopa). DK30- U 3HJIOTEPMUYECKHE
peaxkuuu, TEpMOXUMUYECKUE YPABHEHMSL.

[TonsitTue o ckopoctu xumuyeckoil peakuuu. [loHsTHEe 00 00paTHUMBIX M HEOOPATUMBIX XUMHUYECKHX peakuusx. [IOHATHE O TOMOTeHHBIX H
reTeporeHHbIx peakuusx. Ilonarue o xumudyeckoM paBHOBeECHH. PaKTOPBI, BIUSAIONINE HA CKOPOCTh XUMUYECKON PEAKIIUM U NTOJI0KEHNE XUMHUECKOT0
PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLUH, AJIEKTPOHHBIN OalaHC OKHCIUTEIbHO-BOCCTAHOBUTENIbHOW peakuuu. CocTaBieHHE YpaBHEHH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C HCIIOIB30BAHUEM METO/1a SJIEKTPOHHOTO OanaHca.



Teopusi PAEKTPOIUTUYECKON AUCCOIMALMMA. JIEKTPOIUTHI M HE- SJIEKTPOJHUTHL. KaTHOHBI, aHMOHBI. MeEXaHU3M OHCCOLMAIUM BEIIECTB C
Pa3IMYHBIMU BUIAMUA XUMHUYECKOU cBsi3u. CTeneHp nucconnanui. CUIbHBIE U c1a0bIe SJICKTPOIHTHI.

Peakuuu moHHoro oomeHa. YClIOBUSI MPOTEKaHHUsS peakuil MOHHOrO OOMEHa, MOJIHBIE U COKpauléHHbIE MOHHbIC ypaBHEHUs peakiuii. CBoiicTBa
KHCJIOT, OCHOBAHUI M COJIEH B CBETE MPEICTABICHUN 00 3JIEKTPOIUTUYECKOHN Aucconnanuy. KauecTtBeHHbIe peakiuy Ha HoHbL. [loHsTHE O THApOIH3E
COJIEH.

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMJIGHHE C MOJEISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYeCKUMX BEUIECTB — METAJUIOB M HEMETAJIJIOB
(rpaduTa u anMasa), CIOKHBIX BEHIECTB (XJIOPHIa HATPHsI); UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaklMu OT BO3AEHCTBUS Pa3InYHbIX
(akTOpOB; UCCIEIOBaHNUE JIEKTPOIPOBOAHOCTH PACTBOPOB BEILIECTB, MPOLIECCa AUCCOLMAIMHN KUCIOT, LIeJI0Ye U colieil (BO3MOKHO HCIOIb30BAHNE
BUJICOMATEPHAIIOB); MPOBEJIEHUE OMBITOB, WUTIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUSI peakluid MOHHOTO oOMeHa (0O0pa3oBaHME OCajKa, BBbIICICHUE
raza, oOpazoBaHuE BO/JIbl); OIbBITOB, WJUTIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKlUil (rOpeHue, peakiuu pa3ioKeHus,
COCIMHEHUS ); PacliO3HaBaHWE HEOPTAaHWMYECKHUX BEIIECTB C IOMOIIBI0 KAYeCTBEHHBIX PEAKIINI Ha MOHBI;, PEIICHHE YKCIICPUMEHTAIBHBIX 33/1a4.

HemeTa/uibl 4 MX cOeTUHEHHUS

OOmast xapakTepucThka ragoreHoB. OcOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE CTENeHU OKucieHus. CTpoeHue u (U3NYECKHE CBOWCTBA
MPOCTBIX BEIIECTB — TallOTeHOB. XHWMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa (B3aMMOAEWCTBHE C MeETajulaMH, HEMETaJUlaMH, IIeJI0YaMHu).
XnopoBonopon. ConsiHass KUCIOTa, XUMUYECKHE CBOICTBA, MONydeHUe, mpuMeHeHne. JleiicTBue Xijopa M XJOpPOBOJOPOJAa HAa OPraHU3M YEIIOBEKa.
Baxkneiimme xJ10pu/ibl U UX HaXOXKIACHHUE B IPUPOJE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTETICHH OKUCIICHHUSI.

Ctpoenue u (usnyueckue CBOHCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U Cepbl. AJIIOTPOMHBIE MOAU(MUKAIIMKA KUCIOPOAAa U Cephl. XUMUYECKUE
cBoricTBa cepbl. CepoBOIOPO, CTpOCHUE, (DU3NIECKHEe M XMMUYEeCKHe CBOMCTBAa. OKCHIBI Cephbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIoB. CepHas
KHCIIOTa, (pU3MYecKre U XUMHUYECKHe CBOWCTBa (0OIIMe Kak MpeACTaBUTENs Kiacca KUCIOT U crneuuduueckue). XUMHUECKUE PeaKkiny, JIeKaIlue B
OCHOBE IPOMBIIIJIEHHOT'O crioco0a mojydyeHus: cepHol KuciotThbl. [Ipumenenue. Coiu cepHOM KHUCIOTHI, KaUeCTBEHHAs peakius Ha Cyiab(haT-HOH.
Haxoxnenue ceppl U e€ coeAMHEHUN B MpHUpoAe. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAlomled Cpeabl COeNUHEHUSMU Cephbl (KUCIOTHBIC TOXKIH,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIOCOOBI €T0 MPEI0TBPAIICHHS.

OO6mmas xapakTepucTuka 3JeMeHTOB VA-Tpymnmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTETIEHU OKHCIICHUSI.

A30T, pacrpocTpaHeHHe B IPUPOJIE, (PU3MUECKUe U XMMHUECKHe cBOMCTBAa. KpyroBopoT a3ota B mpupoae. AMMHAK, ero Gu3nIeckue 1 XUMHUIECKHEe
CBOICTBa, MonydyeHrne U npumeHeHue. Conmu aMMOHMsSI, UX (U3NYECKHE M XMMUYECKHE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHass peakiius Ha MOHBI
aMMOHWUsI. A30THasl KUCJIOTa, €€ TOoIy4YeHne, PU3NIecKre U XMMHYECKHe CBOMCTBA (0OIIMe KaK MpPEACTAaBUTENs Kilacca KHCIOT W CHelu(uYecKue).
Hcnonk30BaHre HUTPATOB U COJIEH aMMOHUSI B KaUeCTBE MUHEPATBHBIX YAOOpEeHMIH. XUMUYECKOe 3arps3HEHUE OKPYKAIOIIeH Cpebl COeTUHEHUSIMU
a30Ta (KUCIOTHBIC 0K/, 3arPS3HEHUE BO3IyXa, TOYBHI U BOJIOEMOB).

®ocdop, amnorponusie Mmogudukanuu Gochopa, pusndeckue u xummuueckue cpoiictBa. Okcun dhocdopa(V) u docdopHas kucnora, pusnveckue u
XUMHAYECKHE CBOWCTBA, MoiTydeHne. Mcmonp3oBanue (pocdaroB B kKayecTBe MUHEPAILHBIX YIOOPCHH.

O6mmas xapaktepuctuka 31eMeHToB [VA-rpymnmbel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTePHbIE CTENIEHN OKUCTICHHUS.

VYrnepon, annoTponHbie MOAU(PUKAIIMK, PACIIPOCTPAHEHHUE B MIPUPOE, PU3ndyeckue u XuMuueckue cBoiictBa. Ancop6uus. Kpyrosopot yriepona B
npupoae. OKCUabI yraepoaa, nX GU3NIecKue U XUMUIECKUE CBOMCTBA, JCHCTBIE HA KUBBIC OPTaHU3MBI, MIOTYYCHUE U TPUMEHEHUE. JDKOJIOTUIECKIE
po0JeMbl, CBSI3aHHBIE ¢ OKcHoM yriepona(lV); rumoresa rmobabHOTO MOTETUICHHS KJIIMMaTa; MapHUKOBBIA 3G (EKT. YTojbHAas KUCIOTa U €€ COJIH,



ux (U3NYECKUEe M XMMHUYECKHE CBOMCTBA, MOJy4YeHUE W mpuMeHeHue. KauecTBeHHass peakius Ha KapOOHAT-WOHBI. Mcmonb3oBaHMEe KapOOHATOB B
OBITY, MEIUIIMHE, IPOMBIIIICHHOCTH U CEIbCKOM XO3SHCTBE.

[TepBoHavanbHbIe TOHATHS 00 OPraHWYECKHMX BEIECTBAX KaK O COCAMHEHHUAX yriepoja (MeTaH, dTaH, ITHICH, alleTWUJICH, 3TaHOJ, TJIHIECPHH,
yKCycHas kucnora). X coctaB m xumudeckoe crpoeHue. [IoHsATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX: XKUPAX, OCNIKaxX, yriIeBoIaX — U UX POJIA B
JKW3HU YeroBeKa. MaTepuaabHOE €IMHCTBO OPTraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usznyueckne m XMMHYECKUE CBOWMCTBA, MOJy4deHHe W mpuMmeHeHune. CoennHeHus KpeMHHs B npupoje. OOmme npeacTaBieHus o0
okcune kpemHusA(IV) u kpemHueBoil kucnore. CUIUKATBl, X HCIIONB30BaHUE B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH. BaykHEHIIe CTpOUTEIbHBIC
MaTepuasbl: KepaMHKa, CTEKJIO, [IEMEHT, OeTOH, jkene300eToH. [IpobiemMbr 6€30MacHOTO UCIOJIb30BAHUS CTPOUTEIBHBIX MAaTEPHATIOB B TIOBCETHEBHOM
JKU3HH.

XUMUYECKUI HKCIIEPUMEHT: M3y4eHHe 00pa3I[0B HEOPTaHWYECKUX BEIIECTB, CBOIMCTB COJSTHOM KUCIOTHI; MPOBEACHNE KAaUeCTBEHHBIX PEaKIuil Ha
XJIOPHUJI-MOHBI U HAOJIIOJICHUE MPU3HAKOB WX MPOTEKAHMS; OIBITHI, OTpaXKaronyue (pu3nveckrue U XMMHUYSCKHAE CBOMCTBA TAIIOTCHOB M MX COCIUHCHHIA
(BO3MOXHO HCITOJIb30BAaHHUE BUICOMATEPHAIIOB); O3HAKOMJICHHE C 0Opa3laMu XJIOPUJIOB (TaJOreHHIOB); O3HAKOMJICHHE ¢ oOpasmamu cepel U €€
COCMHEHUSAMH (BO3MOXKHO HCITOJIb30BAHHE BUICOMATEPHUAJIOB); HAOMIOJCHUE Tpoliecca OOYTIMBaHUs caxapa IOJ JICHCTBHEM KOHIICHTPHPOBAHHOU
CEpHOI KHUCIOTBI; W3YYeHHE XHUMHUYECKHX CBOWMCTB pa30aBIICHHON CEpHOM KHCIOTHI, MPOBEACHHWE KAaYECTBEHHOW peaKIHH Ha Cyiab(haT-HOH H
HaOJItoIeHNe TIpU3HaKa e MPOTeKaHMs; O3HAKOMIICHUE ¢ (PM3MUYSCKUMHU CBOMCTBaMH a30Ta, (hochopa U UX COSAMHECHUN (BO3MOXKHO HCIIOIH30BAHHE
BUJICOMaTepHaNioB), oOpa3laMu a30THBIX U (PochOpHBIX yHOOpeHUil; MmonydeHue, cOOMpaHUe, PAClO3HABAHUE M H3YYECHHE CBOWMCTB aMMHUAKa;
MPOBEICHUE KAUeCTBEHHBIX PEaKIMil Ha MOH aMMOHUS U (pocdaT-uOH U U3ydeHHEe MPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON
a30THOM KHCIOTHI C MeAbl0 (BO3MOKHO HCIOJB30BAaHUE BUIEOMATEPHUATIOB); M3yUYEHUE MOJIENe KPHUCTAJUIMYECKUX pEmETOK anMmasa, rpadura,
dymepeHa; 03HaKOMJIEHHE C TPOIIECCOM aJCcOpPOIMU PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOras3a; MOJTydeHHE,
coOupaHue, pacrio3HaBaHHe U W3YUYEHHE CBOWCTB YIIIEKHCIIOTO Ta3a; MPOBeIeHNE KaueCTBEHHBIX PEakiuii Ha KapOOHAT- U CUIIMKAT-UOHBI U U3y4EHHE
MPU3HAKOB WX IMPOTEKAHUS; O3HAKOMJICHHME C MPOAYKUHEH CHJIMKATHOW TPOMBINIJIEHHOCTH; PEIICHHUE HSKCIEPUMEHTAIBHBIX 3aJad 10 TEMeE
«BakHeH1e HeMeTauIbl U UX COSTHHEHUS.

MeTajibl M UX COeANMHEHUS

OO0mmas xapakTepucTUKa XMMHUECKHUX 2JIEMEHTOB — METAIlJIOB Ha OCHOBAaHUM UX MOoxeHus B [leproandeckoi crucreMe XMMUYECKUX SJIEMEHTOB
. 1. MenneneeBa u crpoeHuss aroMoB. CrpoeHue MeTauioB. Merammyeckas CBs3b M METAUIMYECKAas KPUCTAUIMYECKas pPemIETKa.
DIEKTPOXUMHUECKUN sl HAPsDKEHU MeTalioB. Ousnyueckrue u XMMHYeCKHe cBoicTBa MeTaisioB. OO0mue cnocoObl monyueHus: MetaioB. [lonsTue
0 KOpPPO3UH METAJIJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT KOoppo3uu. CruiaBbl (CTajib, YyTyH, JIOPAIOMUHMNA, OpOH3a) U UX MPUMEHEHHE B ObITY U
MIPOMBIILIIIIEHHOCTH.

[llenounbie MeTauibl: noyioxkeHue B Ilepuoanmyeckoi cucreme xumuueckux sineMeHToB J[. Y. MenzgeneeBa; cTpoeHME MX aTOMOB; HaXOXKJECHHE B
npupoje. Pu3nueckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kaius). OKCUIbl M TUAPOKCUIBI HATpus U Kanud. [I[puMeHeHune MenoYHbIX
METaJIJIOB M UX COEeTUHEHUM.

[IlenoyHoO3eMENBHBIE METAIIIBI MATHUM M KaJIbLIMM: TIOJI0)KeHKe B [leproaunueckoii cucteMe xuMuueckux nemeHToB 1. 1. Menaeneesa; crpoeHue
MX aTOMOB; HaXOXJeHHUE B Ipupojie. Pu3nueckre 1 XMMUIECKUE CBOMCTBA MarHus U KaJbIusl. BaxxHen e coemMHeHNs KaabIins (OKCHT, THIP OKCHUI,
conn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHHUSI.

Amomunauii: nonoxkenue B Ilepuogumueckoit cucteMe xumuueckux sjemeHToB JI. 1. MenpaeneeBa; cTpoeHHE aToma; HaxOXACHUE B MPHUPOJE.
du3ndecKue U XUMHUYECKHE CBOMCTBA amOMUHUSA. AMGPOTEpHBIC CBOMCTBA OKCHU/IA M TUAPOKCUIA ATIOMUHUS.



Kenezo: mnonoxenne B Ilepuomnueckoit cucrteme xumuueckux sjemeHTOB J[. M. MenneneeBa; CTpoeHHME aroMa; HaXOXKICHUE B MPUPOJE.
dusnueckre 1 XMMUUYECKHe CBOMCTBA xxelne3a. Oxcupl, ruapokcuabl U conu xxeneza(ll) u sxenesa(Ill), ux cocras, cBOMCTBA U MOTyYEHUE.

XUMHUECKUH HKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3llaMy METAJUIOB U CIUIaBOB, UX (PM3UYECKUMHU CBOWCTBAMM; M3Y4YECHUE PE3YJbTaTOB KOPPO3UU
METaJUIOB (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHJA KAJIbLUS M HATPUS C BOJOW (BO3MOXKHO
HCIOJIb30BAaHUE BUIEOMATEPUANIOB); MCCIEJOBAHNUE CBOMCTB >KECTKOM BOABI; Ipoliecca TOPEHHs jKele3a B KUCIOopoJe (BO3MOYKHO HCIOJIb30BaHHE
BUJ/ICOMATEPHAJIOB); IMPU3HAKOB MPOTCKAHUS KAa4EeCTBEHHBIX pEaKIMii HAa WMOHBI (MarHWs, KajblWs, alOMUHMA, IuHKa, xene3a(ll) u xenesa(lll),
menu(ll)); HaOmroneHWe M OmMCcaHUE IMPOLIECCOB OKpallMBaHMs IUIAMEHM WOHAMHU HATpusl, Kajlusd W KajablMg (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); UCCIIEI0BaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHIA ATTIOMUHHS U TUAPOKCH/IA [IMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«BakHelme MeTaibl U UX COCIUHEHUS.

XuMHSA U OKpY/KAKOLIas cpeaa

HoBele marepuasibl U TexHonoruu. BemectBa U marepuaibl B IOBCEJHEBHOM KU3HU 4ellOBEKa. XMMUS U 370pOBbe. bezonmacHoe ncnosib30BaHue
BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. [lepBas momomp mpu XUMHYECKMX OXOrax M oTpaBiieHHsX. OCHOBBI 3KOJOIMUECKOW I'PaMOTHOCTH.
XUMHYECKOE 3arpsi3HEHNE OKpY:Karollel cpenibl (peaenbHas gonycruMas KonueHTpanus semects — [1/1K). Ponp xumuu B perieHnn 3K0I0ruueckux
poOJeM.

[IpupoaHble HCTOYHUKH YTJIEBOAOPOIOB (yroJib, IPUPOIHBIN ra3, HEPTh), IPOAYKTHI UX NEpepabOTKHU, UX POJb B ObITY U IPOMBIIIJIEHHOCTH.

XUMHUECKUH 3KCIIEPUMEHT: U3ydYeHUe 00pa30B MaTepHaoB (CTEKIIO, CIUIABbI METAIIJIOB, IIOJIMMEPHbIE MaTepUAIbI).

Me:xknpeameTHbie CBSI3U

Peanuzanus MexnpeaMETHBIX CBs3ed NMPHU W3YYEHUH XMMHUU B 9 Kilacce OCYILECTBIISETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HayYHbIX
MOHSTHM, TaK U TOHSTUH, SIBJISIOIINXCS CUCTEMHBIMU AJIs1 OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTr0 IMKJIA. Peanusarust MeXpeIMeTHBIX CBs3el
IIpU U3y4eHUU XUMHUH B 9 Kilacce OCYILIECTBISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHATUN, TaK M MOHATHUH, SBISIOMUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MOHATHS: HayyHbIH (aKT, THIIOTE3a, 3aKOH, TEOPUs, aHAJIN3, CHHTE3, KIacCU(UKAIH, IEPUOANIHOCTb, HAOII0IeHNE,
AKCIIEPUMEHT, MOJIETIMPOBaHHE, U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3D PEKT, TEXHOIOTUSI, MaTEpHAIIbI.

®dusnka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIMUJ, U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, dJIEKTPUUECKUN 3apsj, POBOJHUKH,
MOJIYTIPOBOJITHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeN0, O0BEM, arperaTHOE€ COCTOSHUE BEIIEeCTBA, Ta3, PacTBOp, PacCTBOPUMOCTbD,
KpUCTaJNINYeCcKasi penI€TKa, CIjIaBbl, PU3NUECKUE BETUUUHBI, €AUHULBI U3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: porocunres, ngpixanue, 6nochepa, skocucTeMa, MUHEPAIbHBIE Y100pEHUs, MUKPOIIEMEHThI, MAKpO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IBI, TIOJIE3HBIE NCKOITAEMbIe, TOTUIUBO, BOJAHBIE PECYPCHI.




IIVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

N3ydenne xuMun B 8-9 Kiiacce HaIpaBJICHO Ha JOCTH)KECHHUE 00yJaIOIIUMUCS JTIMYHOCTHBIX, METAIIPEJMETHBIX M MPEIMETHBIX PE3yJIbTaTOB OCBOCHUS
y4eOHOTro MmpeMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JInaHOCTHBIE PE3yibTaThl OCBOEHUSI IPOrpPaMMbl OCHOBHOI'O O0IIEro o0pa3oBaHUs JHOCTHTalOTCA B X0/€¢ OOyUeHHUsl XUMHUH B €IMHCTBE y4eOHOU U
BOCIIMTATCIILHOU ACATCIIBHOCTHU OpFaHI/ISaL[I/II/I B COOTBCTCTBHU C TpaaAUUIHWOHHBIMH pOCCHfICKPIMH COOHOKYJIBTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU
LEHHOCTAMHU, TPHUHATHIMH B OOINECTBE MpaBWJIaMH W HOpPMaMH TOBEICHHUS M CIIOCOOCTBYIOT MpoIlleccaM CaMOIIO3HAHHWSA, CaMOpa3BUTUSA U
COLIMAIN3aluU 00yJarouXCs.

JIM4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHUCJIE B YACTH:

I[MaTpuoTHYECKOT0 BOCITUTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACTIEAMIO, IOHUMAaHUS 3HAUCHUS XUMHUECKON HAyKU B
KU3HU COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIIAJCTh JTOCTOBEPHOW HWHGOpMAIMEH O TEpPeIOBBIX JOCTIKCHUSX M OTKPBITUSX MHPOBOW U
OTE€YECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U OOIIECTBA;

I'paxaaHCKOro BOCIUTAHUS

2) mpeAcTaBIEHHUS O COIHUAIBHBIX HOPMax W MPaBHIAX MEXKIUYHOCTHBIX OTHOIIEHHWH B KOJUIEKTHBE, KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B
OOIIECTBEHHO TIOJE3HOM, Y4eOHO-HCCIeN0BATEeIbCKONW, TBOPUECKOW W JPYTrUX BHJAX ICSATEIBHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOU
NEeSTebHOCTH TIPU BBIMIOJHEHUN Y4YeOHBIX, TMO3HABATEIbHBIX 33]a4, BBITOJHEHWU XHUMHUYECKHUX HKCIEPHUMEHTOB, CO3AAHUMU YYEOHBIX MPOEKTOB,
CTPEMJICHHA K B3AUMOIIOHMMAHHWIO U B3aUMOIIOMOIIX B MPOLCCCE 3TOU yqe6H01?I JACATCIIBbHOCTHU, TOTOBHOCTH OILICHUBATH CcBOE MOBEACHUEC U MOCTYIIKH
CBOMX TOBApHIIEH C TO3UIIMH HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUIN MOCTYIKOB;

[leHHOCTH HAYYHOI0 MO3HAHUS

3) MHpPOBO33pPEHYECKHX MPEJCTABICHUN O BEIIECTBE W XMMHUYECKOH pEakilMh, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U
COCTAaBJIAAIOIIHUX OCHOBY IJid IMOHMMAaHHA CYIIHOCTHU HaquOﬁ KapTUHBI MHpPaA, HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUSA TTPHUPOAHL,
B3aMMOCBSI3SX YEJIOBEKA C IPUPOTHOM CPeioi, O pOJIM XMMUH B TIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

4) IMO3HAaBAaTCJIbHBIX MOTHBOB, HAITPABJICHHBIX HA MMOJTYYCHUC HOBBIX 3HaHUH 110 XHUMHH, HCO6X0}II/IMLIX JJISA 00BSICHEHUS Ha6J'IIO)IaeMBIX IMponecCcoB u
SIBIICHUI;

5) mo3HaBaTenbHON, WH(GOPMALMOHHOW U YWUTATENIbCKOW KYJIbTYphI, B TOM UHCJE€ HABBIKOB CaMOCTOSTENIbHONM pabOThl C y4eOHBIMU TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUYECKUMHU CPECTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

6) nuHTEepeca K OOYYCHHIO U TMO3HAHUIO, JTI0003HATEIFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHUIO, MPOEKTHON W HCCIEA0BATEIbCKO U
JesITeNbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIEHHOCTH U YPOBHS 00Y4YEeHHUS B JAIbHEUIIIEM;

DopMHPOBAHUSA KYJIbTYPbI 310POBbS

7) 0co3HaHMS LIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 370POBBIO, YCTAHOBKM Ha 3[I0OPOBBI 00pa3 »KU3HHU, OCO3HAHUS TOCIECTBUI
W HENPUATHAS BPEAHBIX NPHUBBIUCK (YMOTpeOJEHUs alKOroJisg, HapKOTHUKOB, KYPEHHs), HEOOXOIUMOCTH COOJIIOJICHHUS] TpaBMI O€30MacHOCTH TPHU
00palIeHN! C XUMUYECKIUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

TpyaoBoro BOCIUTAHUS



8) mHTEepeca K MPaKTHUYECKOMY M3yUYeHHUI0 podeccrii 1 Tpyaa pa3IudHOTro poja, YBAXKEHHE K TPYYy U Pe3yJIbTaTaM TPYAOBOU NEATEIbHOCTH, B TOM
YHCciIe Ha OCHOBE NMPUMEHEHHS NMPEIMETHBIX 3HAHWN MO XUMHH, OCO3HAHHOTO BHIOOpa MHIMBUAYAJILHOW TPAEKTOPUHU MPOJOIDKEHUS 0O0pa3oBaHUs C
Y4ETOM JIMYHOCTHBIX HHTEPECOB U CITOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCrenHoW TpodecCHOHaTbHON NesATeIbHOCTH
U pa3BUTHUS HEOOXOJUMBIX YMEHUI; TOTOBHOCTH aJallTHPOBATHCS B MPO(GECCHOHATLHON Cpejie;

IKO0JOTrHIeCKOro BOCIUTAHUSA

9) 9KONOTHYECKH IEIeCO00Pa3HOr0 OTHOIIEHUS K MPHPOJC KaK MCTOYHUKY KU3HU HA 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, MOHUMAHHS IIEHHOCTH
310poBOro M Oe3omacHOro oOpasza >KW3HH, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3MUECKOMY M ICHUXHYECKOMY 3JI0POBBIO, OCO3HAHMS
[IEHHOCTHU COOJIOACHHUS TPABIII OE30TACHOTO TIOBEICHUS IPU PabOTe ¢ BEIIECTBAMH, a TAKXKE B CHTYAIUsIX, YTPOKAIOMINX 3I0POBBIO U )KU3HH JIIOJIEH;

10) cnocoOHOCTH MPUMEHATH 3HAHMSI, MMOIy4aeMble IPU U3yYEeHUM XUMHU, JUIS PEHICHMs 3afad, CBA3AHHBIX C OKPY)KAIOIIel MPUPOAHON Cpeloi,
MOBBILICHUS YPOBHS AKOJIOTUYECKON KYIbTYPHl, OCO3HAHUS TJII00AIBHOTO XapakTepa IKOJIOTUYECKUX MPoOJIeM U MyTel MX peuieHHs MOCpeICTBOM
METOA0B XMMHH,

11) 5KOJIOTHYECKOT0 MBIIIICHHSI, YMEHHSI PYKOBOJICTBOBATHCS UM B MTO3HABATENIbHOIN, KOMMYHHUKATUBHOM U COLIMATBHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B coctaBe meTtampenMETHBIX PE3YJIBTATOB BBIACISIOT 3HAYMMBIC s (DOPMUPOBAHUST MUPOBO33PEHHUS OOIICHAYYHBIC MOHSATHS (3aKOH, TEOPHS,
MPUHIINI, TUNOTe3a, (PaKkT, cucrema, MPOIeCcC, SKCIEPUMEHT M Jp.), KOTOpPhIE HCIONb3YIOTCS B €CTECTBEHHO-HAYyUHBIX YYE€OHBIX MpeIMeTax H
MO3BOJISIFOT Ha OCHOBE 3HAHUU W3 ITUX MPEeaMETOB (hOPMHUPOBATH MPEACTABIECHHE O 1IEIOCTHOM Hay4HOW KapTUHE MUpPA, U YHUBEpCaIbHbIC YUeOHbBIC
neicTBus (TO3HaBaTeNbHbIE, KOMMYHUKATHUBHBIC, PEryISTUBHBIC), KOTOpble oOecrnedyuBaroT (HOPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSTEILHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOU e TETHHOCTH.

MertanpenmeTHble pe3yabTaThl OCBOCHHSI 00pa30BAaTEIbHOM MPOTrpamMMbl MO XMMHH OTPAXKAIOT OBJIAJICHHUE YHHBEPCATbHBIMU TMO3HABATEIBHBIMU
IeWCTBUSIMH, B TOM YHCIIE:

ba30BbIMM JJOrHYEeCKUMMU AeHCTBUSIMH

1) ymeHueM HCMOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHUHW 3HAHHM: PACKPBIBATH CMBICT XUMHUYECKHUX MOHATHN (BBIACISTH MX
XapaKTepHbIe TMPU3HAKHU, YCTAHABIMBATH B3aHMMOCBS3b C JPYTMMHU TOHSTHUSMH), HCIOJNB30BATh MOHATUS ISl OOBSICHEHHS OTACNBHBIX (PAKTOB H
SIBJICHWH; BBIOMpATh OCHOBAHUS W KPUTEPUHU JUIS KJIACCU(PUKAIMH XUMHYECKHUX BEIIECTB M XWMHUYECKMX PEaKIMi; yCTaHABJIMBATh MPUYHWHHO-
CIIEJICTBEHHBIE CBSI3U MEXAY 00BEKTaMU M3y4YEHHS; CTPOUTH JIOTHUECKHE pacCyKIeHUs (MHIYKTUBHBIC, IEAYKTUBHbBIC, IO aHAJIOTHH); JeNaTh BBIBOIbI
M 3aKJII0UCHHS

2) yMeHUueM MPUMEHSTh B MPOIlecce MO3HAHUS TIOHATHS (IPEAMETHBIE U METalpeIMETHBIE), CAMBOJIMYECKUE (3HAKOBBIC) MOJEIH, UCIIOIb3YeMbIC B
XUMUH, MPEeoOpa3oBBIBATh IMIUPOKO MPUMEHSEMbIE B XUMUU MOJEIBHBIC TMPEACTABICHUS — XHUMHYECKUW 3HAK (CHMBOJ AJIEMEHTA), XUMHUYECKas
dbopMyIna U ypaBHEHHE XUMHUYECKOHN peakiinu — MPHU PelIeHuN y4eOHO-TT03HABATEIbHBIX 3a/1a4; C YIETOM 3TUX MOJICITBHBIX MPEJCTABICHUI BBISBIISTH
U XapaKTepH30BaTh CYIIECTBCHHBIC NPHU3HAKH HM3Yy4aeMbIX OOBEKTOB — XHWMHUYECKHX BEIIECTB W XUMHUYECKHUX PEaKIUi; BBIBIATH 0OIINE
3aKOHOMEPHOCTH, TPUUUHHO-CJIEICTBEHHBIE CBS3M U MPOTUBOPEUHUS B U3YUaeMBbIX IMpOIeccax U SBICHUSX; MPeIIaraTb KpUTEPUU Il BBISIBICHUS ITHX
3aKOHOMEPHOCTEH W MPOTHBOPEYHI; CAaMOCTOSATEIHLHO BBIOMpATh CIOCOO pemieHus yuyeOHOM 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BEIOMpaTh HarboJIee OIXO SN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB);

Bba3oBbIMHU HCCIEI0BATEIbCKHMH JEeHCTBUAMH



3) yMeHHEM UCHOIb30BATh IOCTABIEHHBIE BOPOCHl B KAUECTBE NHCTPYMEHTA IMO3HAHMS, a TAKXKE B KAUECTBE OCHOBBI 1151 (POPMUPOBAHMSI TUIIOTE3bI
I10 MPOBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKIEHUI;

4) npuoOpeTeHue OnbITa M0 IUNIAHUPOBAHUIO, OPraHU3alMK U IPOBEICHUIO YYCHUYECKHUX YKCIEPUMEHTOB: YMEHUE HAOII0AATh 3a X0J0M Ipolecca,
CaMOCTOSITENIHO MPOTHO3UPOBATh €r0 pe3ysbTaT, (HopMyaupoBaTh 000OLICHHUS W BBIBOJABI 10 pe3yJbTaTaM MPOBEIEHHOTO OIBITA, MCCIECIOBAHUSA,
COCTaBJIATh OTYET O MPOJIEIaHHON padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATh UHPOPMALMIO PA3JIMYHBIX BUIOB U (OPM IPEACTABICHUSA, OIYyIaEMYIO M3 Pa3HbIX
HCTOYHUKOB (Hay4yHO-TIONYJSpHAs JIMTEpaTypa XMMHYECKOI'O COJEpXaHMs, CIPaBOYHbIE MOCoOus, pecypchl MHTepHEeTa); KpUTHUECKH OLIEHWBATH
IPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO MH(POPMALIUIO;

6) yMeHHEM NPUMEHATh pa3jIMyHble METOJbl U 3alpOChl MPHU MOMCKE U 0TOOpe MH(pOPMAIMM U COOTBETCTBYIOILMX IAHHBIX, HEOOXOIUMBIX IS
BBITTOJIHEHUS] Y4€OHBIX M ITO3HABATENBHBIX 33Jad OINpPEACICHHOTO THIA; NMPUOOPETEHHE ONbITa B OOJACTH HCIOJIB30BaHUS HH(GOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOI'MH, OBJIAJileHHE KYJIbTYPOH aKTHBHOI'O HCIIOJIb30BAaHUS PA3JIMYHBIX MOMCKOBBIX CHCTEM; CaMOCTOSATEJIBHO BbIOMPATh
ONTUMANIbHYI0 (OpMY TpPEACTAaBICHHUS WHPOPMALWU M WLUIIOCTPUPOBATH peEIIacMble 3a/aud HECIOKHBIMH CXEMaMH, JUarpaMMaMH, IPYTUMHU
dhopmamu rpadUKU ¥ ©X KOMOMHAIIMSIMU;

7) yMeHuEM HCIOJIb30BaTh M AaHAJIM3UPOBaTh B Mpolecce Y4YeOHOM U HCCIEA0BAaTENbCKOM JAEATEIbHOCTH MH(OpPMALMIO O BIUSHUU
IPOMBIIIJICHHOCTH, CEJILCKOTO X03HCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPYXKArOILel PUPOJIHON Cpebl;

YHuBepcaabHbIMM KOMMYHUKATHBHBIMH J1€ICTBUSIMH

8) yMeHueM 3aJaBaTh BONPOCH! (B XOJ€ AMAIOra W/MiIM AMCKYCCHH) MO CYIIECTBY OOCYXIaeMOH TeMbl, (hOpMYyIHpPOBATh CBOM IPEJI0KEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS TIPETIOKEHHOMN 3a/1auu;

9) npuoOpeTeHue OMbITa MPE3EHTALUN PE3yIbTaTOB BBHIIOIHEHUS XUMUYECKOTO 3KCIIEpUMEHTa (J1abopaTOpHOTro OMbITa, 1ab0paTOPHON paboThI 1O
HCCIJIETOBAaHUIO CBOMCTB BELIECTB, Y4€OHOTO NMPOEKTA);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOH CO CBEPCTHHKAMHU IO3HABATEIILHOW M HMCCIENIOBATENbCKON AEATENbHOCTH MPU PEHIEHUH BO3HUKAIOLIUX
npoOsieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COIVIACOBAHUS IMO3ULMN (0OCYXIeHUs, OOMEH MHEHMSIMHM, «MO3TOBbIE HITYPMbI», KOOPAMHALIUS
COBMECTHBIX JICWCTBUIL, ONpesielieHne KpUTEPUEB 10 OLEHKE KaueCTBa BHIMOJIHEHHON paboThI U 1Ip.);

YHuBepcaabHBIMH PeryJIATHBHbIMH A€l CTBUSIMH

11) ymMeHHEM CaMOCTOSTENIBHO ONpPEAeNsATh LEIH JeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH, KOHTPOJIMPOBATH M TNPH HEOOXOTUMOCTH
KOPPEKTUPOBATh CBOIO JESTENbHOCTb, BBIOMpaTh Hanbosee 3(h(PeKTUBHBIE CIIOCOOBI pelIeHHs] yueOHBIX U MO3HABATENbHBIX 3aj[ad, CaMOCTOSATEIbHO
COCTaBIISATh WJIM KOPPEKTUPOBATH MPEUIOKEHHBIN aJITOPUTM JACUCTBUI MPHU BBHIOJTHEHUN 33JaHUN C YYETOM MOIYYEHHUS HOBBIX 3HAaHUH 00 M3y4aeMBbIX
00BEKTaX — BEIECTBaX U PEaKIIHIX; OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO PE3yJIbTaTa 3asBJICHHON LeNH;

12) ymeHueM Hcnonb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, PEAJIaraéMble B yCIOBUM 3a/1aHUH.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX Pe3ylbTaTOB MO OCBOCHHUIO OO0S3aTEIIBHOTO CONIEP)KaHHS, YCTAHOBJICHHOTO JAAaHHOW MPUMEPHOW pabouell mporpaMMmon,
BBIJICTISIIOT: OCBOCHHBIEC 00YJAIOIIUMUCS HAYYIHBIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH, CrIEIIU(PUIECKHE IS IPEIMETHONU 00I1acTH «XUMHSI», BUJIBI
NEeSITeIbHOCTH T10 MOJTYYeHHIO HOBOTO 3HAHUS, €T0 HHTEPIPETAIIH, TPE0OPa30BaHUIO U TPUMEHEHHUIO B Pa3IMYHbIX YUYEOHBIX U HOBBIX CUTYaIHIX.

[IpenmeTHbIe pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH Y 0OYHAIOLIMXCS CIASIYIOIUX YMEHUH:



8 KJIACC

1) packpvieamb cmblci OCHOBHBIX XMMUYECKUX TOHITHI: aTOM, MOJIEKYJIa, XMMUYECKUI 3JIEMEHT, IIPOCTOE BEUIECTBO, CJI0XKHOE BEIIECTBO, CMECh
(ogHOpOAHAs M HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCHUTENIbHAS aTOMHAas M MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIEeCTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0Jsl XUMHUYECKOTO JIEMEHTA B COCIMHEHHH, MOJIAPHBIA O0OBEM, OKCHI, KHCIOTa, OCHOBAHHE, COJb, 3JEKTPOOTPULIATEILHOCTh, CTEIICHb
OKMCJICHHs, XMMUYECKas peakius, KIacCupUKalus peakluil: peakuy COeIMHEHMs], PEaKIIMK Pa3JIoKEHUs, PeaKlui 3aMEelleHMs], peaku1 oOMeHa,
9K30- U DHIOTEPMHUYECKHE PEAKIMHU; TeIIoBOH 3((eKT peakuuu; sApo aToma, SIEKTPOHHBIA CIOW aToMa, aTOMHas OpOWTallb, paauyc aToma,
XUMUYECKas CBA3b, MOJIIPHAS U HEMOJIAPHAs KOBAJIEHTHAsI CBsI3b, HIOHHAS CBSA3b, MOH, KATHOH, AaHUOH, PaCTBOP, MAaccOBasi J0Js BelleCTBA (MPOLIEHTHAs
KOHLIEHTpALUs1) B pacTBOPE;

2) unntocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHHA (CM. I. 1) M HPUMEHSTh STH IOHSATHS HPU ONHCAHUU BELIECTB M HUX
IIPEBPAILCHUI;

3) ucnonvzosams XUMHYECKYIO CHMBOJIUKY JUISL COCTaBIICHUS] (YOPMYJI BEIIECTB M YPABHCHUI XUMUYCCKUX PEaKIIHUii;

4) onpedensimb BaAJCHTHOCTh aTOMOB JJICMCHTOB B OHMHApPHBIX COCIMHCHUSX; CTENCHb OKHCICHHUS JJIEMCHTOB B OHHAPHBIX COCJAMHCHUSX;
IPUHAJICKHOCTh BEIIECTB K ONpPeIeIEHHOMY KJIaCcCy COeAMHEHUH 1o popMyliaM; BU XMMUUYECKON CBsI3U (KOBAJEHTHAs U MOHHAs1) B HEOPT'aHU YECKUX
COCIMHEHUSIX;

5) packpvieams cmoicn llepuoandeckoro 3akona JI. 1. MenneneeBa: NeMOHCTPUPOBATh IOHUMAHUE MEPUOAMYECKON 3aBHCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT UX IoJIokeHUs B Ilepuoanueckoil cucreme; 3aKOHOB COXpPAHEHHMS] MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTra/ipo; OMMCHIBATh U XapaKTepu3oBaTh TabauuHyo (Gopmy Ileproguueckoil CHCTEMBbl XMMHUYECKUX HJIEMEHTOB'
pa3nauyaTth NOHITUS «TJaBHas noAarpymnna (A-rpynna)» u «nodounas noarpynmna (b-rpynmna)», manbie 1 0oJblINE IEPUOJIBI; COOTHOCUTH 0003HAUYEHUS,
KoTOpble umeroTcs B Tabnuue «llepuoanyeckas cucrema XxuMudeckux snemMeHToB Jl. M. MeHaeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOECHUS
aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3aps]l AApa, 00IIee YHCIIO0 3JIEKTPOHOB U paclpe/iesIeHHe UX MO 3JIEKTPOHHBIM CIIO0SIM);

6) rknaccuguyuposams XAMUYIECKHE IIEMEHTBI; HEOPIAHHUYECKUE BELIECTBA; XMMHUYECKUE Peakluu (10 YHUCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUH
BELIECTB, 10 TEIJIOBOMY 3P PexTy);

7) xapakmepuzosams (onucvléams) OOIME XUMHUYECKUE CBOWCTBA BEIIECTB PpA3JIMYHBIX KJIACCOB, MOATBEPXkIas OMHCAHUE IMPUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINH;

8) mpoenoszupoeams CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa; BO3MOXKHOCTH NMPOTEKAHHs XMMUYECKUX INPEBPALICHUI B
Pa3INYHBIX YCIOBUSX;

9) evluuUCHAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJI0 XMMHUYECKOTO AJIEMEHTa 10 (OpMYyJie COSANHEHNUS;
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE; MPOBOAUTH PACUETHI [0 YPAaBHEHHIO XUMUYECKON peaKkiuy;

10) npumernsims OCHOBHBIE OIEPAllMH MBICIUTEIBHOW JEATEIbHOCTH — aHalW3 MW CHHTE3, CpaBHEHHE, OOOOIIEHME, CHCTEMaTH3aIHIO,
KJ1acCU()UKAINIO, BBISBIICHUE IPUIMHHO-CIICICTBEHHBIX CBSI3€H — JIJIsl M3YYECHHUSI CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIINN; €CTeCTBEHHO-HAYYIHBIC
METO/bI O3HAHUS — HaOJI0IeHNE, H3MEPEHNE, MOJIETIMPOBAHUE, IKCIIEPUMEHT (peaJIbHbIM U MBICIICHHBIN);

11) cnedosams npaBUIaM MOJIB30BAHUSA XUMHUUECKOM MOCYI0W U J1a0OpaTOPHBIM 000pPYIOBAHHUEM, a TAK)KE MPaBUIIaM OOpaIleHHs C BEIIECTBAMH B
COOTBETCTBHHM C HMHCTPYKIUSMH I10 BBINOJHEHHIO JIAOOPATOPHBIX XMMHUUYECKUX OMNBITOB MO MOJYYCHHI0O U COOMPAHHUIO Tra3000pa3HBbIX BEIECTB
(BomopoAa M KHCIIOpOJa), MPUTOTOBIEHUIO PACTBOPOB € ONPEAENEHHON MaccoBOW J10JIell pacTBOPEHHOIO BELIECTBA; IJIAHUPOBATh U NPOBOAUTH
XMUMUYECKHE IKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIENOYEH W KUCIOT ¢ TIOMOIIBI0 MHIUKATOPOB (JIaKMyc, GeHondTanent, MEeTHIOPAaHX U

zp.).



9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XUMHYECKUX IMOHSATHHA: XMMHYECKHW 3JIEMEHT, aTOM, MOJICKYyJia, WOH, KaTMOH, aHWOH, MPOCTOE BEILIECTBO,
CJIO’)KHOE€ BEILECTBO, BAJICHTHOCTb, 3JEKTPOOTPULATEIbHOCTb, CTENEHb OKUCIICHHS, XUMHUYECKas peaklus, XMMHUYEcKas CBA3b, TEIUIOBOM 3(PdeKT
peaKIyu, MOJIb, MOJISIPHBIM OO0BEM, pPAacTBOP; SJCKTPOIUTHI, HEIICKTPOIUTHI, AIICKTPOJIUTHYECKAs TUCCOIMALMSA, PEAKIMU HOHHOTO OOMeEHa,
KaTaJln3aTop, XUMHYECKOE paBHOBeCHE, OOpaTHMble U HEOOpaTHUMbIE pEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIMH, OKUCIUTEb,
BOCCTAHOBUTEIIb, OKHCJICHHE W BOCCTAHOBJICHHE, AJIOTPONHs, aM(OTEPHOCTb, XMUMHYECKass CBs3b (KOBAJCHTHAs, HOHHAs, METaJUTMYecKas),
KpUCTaNINYECKasl pelI€TKa, KOppo3usi METAIOB, CIIaBbl; CKOPOCTh XMMUYECKOH peakiuy, npeaeabHo ponycruMas konuenTpanus (IT1K) Bemecrsa;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHITHH (cM. 1. 1) M NPUMEHSATh ITHU TOHATHS TPU ONUCAHWUM BEIECTB M HX
MpEBpaICHU;

3) ucnonvzosames XUMUYECKYIO CUMBOJIMKY JIJIsi COCTABJICHHsI (DOPMYII BEIIECTB U YPABHCHUI XMMHUYECKUX PEaKIHMi;

4) onpedensimv BAICHTHOCTh U CTCIICHb OKHCJICHHS XHMHYECKHX 3JICMCHTOB B COCIMHEHHUSX Pa3IMYHOTO COCTABa; MPUHAIJICKHOCTH BELICCTB K
OTIpeNIeIEHHOMY KJIACCYy COCIMHEHWH 1o (opMyinaM; BHJ XHMHYECKOW CBS3M (KOBAJICHTHAs, HWOHHAs, METAUIMYECKas) B HEOPraHUYECKHUX
COEIMHEHUSX; 3aps] MOHA MO0 XUMHUYECKOW (GopMmylie; XapakTep cpeibl B BOAHBIX PacTBOpax HEOPraHMYECKHX COCIUHEHUH, THI KPUCTAJUTMYECKON
PELIETKU KOHKPETHOIO BEIIECCTBA;

5) packpvieams cmoicn Tlepuoanueckoro 3akona J[. 1. MeHzaeneeBa U JEMOHCTPHPOBAThH €ro IMOHMMAHHUE: OIMCHIBATD U XaPaKTEPH30BAThH
tabmuunyo ¢opmy llepmoaudeckoil CHCTEMBI XMMHYECKUX JIIEMEHTOB: pa3idyarTh TMOHSATHS «TJaBHas moxarpymma (A-Tpymma)» U «oOoyHast
noarpynna (b-rpynma)», Manbie u OoJsiblMe NMEpHOABI; COOTHOCHTh 0003HAUYEHUs, KOTOPble MMEIOTCS B MEPUOJUYECKOll Tabnuie, ¢ YUCIOBBIMU
XapaKTepUCTHUKAMHU CTPOCHHUS aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB M 3aps] fA1apa, oOllee YHCIO 3JIEKTPOHOB M pacHpelesieHHe HX IO
3JIEKTPOHHBIM CIIOSIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHMH CBOWCTB 3JEMEHTOB M MX COEAMHEHHH B mpejenax MallblX MEepHOJOB U
TJIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

6) rknaccuguyuposams XAMUYIECKHE IIEMEHTBI; HEOPIAHHUYECKUE BELIECTBA; XMMHUYECKUE Peakluu (10 YHUCIy U COCTaBY YYACTBYIOIIMX B PEAKIIUH
BELIECTB, 10 TEIJIOBOMY 3(PPEKTY, IO U3MEHEHUIO CTENEHEN OKUCICHUS! XUMUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONKMCHIBATh) OOLIME W CHEHU(PUISCKHE XHUMHYECKHE CBOMCTBA MPOCTHIX M CIIOXKHBIX BELIECTB, MOATBEPXKIas OMHCAHUEC
IIpUMEpPaMU MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHHM COOTBETCTBYIOIIMX XMMUUYECKUX PEaKIINi;

8) cocmasnsame ypaBHEHHS dJIEKTPOIUTHYECKON AMCCOIMALIMK KUCIIOT, IEI0YeH U COJIeH; MOJTHBIE U COKpAIIEHHBIC YPaBHEHHs PEaKIii HOHHOTO
oOMeHa; ypaBHEHHS peaKlIMii, MOITBEPKIAIOUINX CYIIECTBOBaHHE F€HETUUECKOM CBSI3M MEX/1y BEIIECTBAMU PA3JIMYHBIX KIacCOB;

9) packpwisams cywHOCHb OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MOCPEACTBOM COCTABJICHUS IEKTPOHHOTO OajaHca ITHX PEeaKIni;

10) npoerno3uposams CBOWCTBA BEIECTB B 3aBUCHMOCTH OT MX CTPOCHHS; BO3MOXXHOCTH TPOTEKAHUsS XUMHUYCSCKHX TMPEBPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

11) ebiuucisimes OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJIF0 XMMUYECKOTO JIEMEHTA 10 GOpMYJie COSTUHCHNUS;
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE; IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW pEaKuy;

12) credoeams mpaBuiIaM TOJIb30BAHUS XUMUYECKOW TOCY/ION U J1a00OpaTOPHBIM 000PYIOBAHUEM, a TAKXKE MpaBUIIaM OOpaIleHHs C BEIICCTBAMH B
COOTBETCTBHHM C HMHCTPYKIUSMH I10 BBIMOJHEHHUIO J1A0OPATOPHBIX XMMHUYECKHUX OIBITOB IO IMOJYYCHHIO M COOMpaHMIO Ta3000pa3HBIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);



13) npoooums peakiuu, MOATBEPKIAMONINE KAYeCTBCHHBIH COCTAB pPa3IMYHBIX BEIISCTB: PACMO3HABATh OIMBITHBIM MYTEM XJIOPHA-, OPOMHUI-,
uonun-, kapobonart-, pocdar-, cunmkar-, cynbdar-, THAPOKCUI-HOHBI, KATHOHBI aMMOHHMSI ¥ HOHBI H3yYEHHBIX METAJUIOB, IPUCYTCTBYIONINE B BOAHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

14) npumensims OCHOBHBIE OIEPAIMU MBICIUTEIBHON NCSITEIBHOCTH — aHAIW3 M CHHTE3, CPaBHEHHUE, 0000IEHHE, CUCTEMATU3aIIMIO, BBISIBICHUC
MIPUYMHHO-CJICICTBEHHBIX CBSI3€M — JJI M3y4EHHUS CBOWCTB BEIIECTB M XUMHUYECKHX DEaKIMil; €CTECTBEHHO-HAayYHble METOJIbl IMO3HAHUS —
HabIto/IeHne, U3MEPEHNe, MOJICIIUPOBAHHE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumenoBaHue pa3/ieioB M TeM NPOrPaMMbI KosauyecTBo 4acoB
n/n
BCEro KOHTPOJIbHbIE NpaKkTu4ecKue
padoThI padoThI
1.1. | Xumus — BakHasi 00,1aCTh eCTECTBO3HAHUS U MPAKTHYECKOI 1eATeTbHOCTH 3 0 1
YeJIoBeKa.
1.2. | BemecTBa 18 1 2
H XUMHUYECKHe PeaKkumu.
Hroro no pasneny 21
2.1. | Bo3ayx. Kucinopon. I[lonsitue 006 okcuaax. 6 0 1
2.2. | Bogopon. 5 0 1
IlonsiTHE 0 KMCJIOTAX M COJIAX.
2.3. | Koin4yecTBeHHbIE OTHOLICHUA B XHMHH. 4 0 0
2.4. | Boaa. PacrBopbl. [lonsitue 00 0CHOBaHUSIX. 5 0 1
2.5. | OcHOBHBIE KJIACCHI HEOPTAHHYECKUX 11 1 1
COeIUHEHMIA.
Hroro mo pazneny 31
3.1. | Ilepnoamyeckuii 3axoH u [lepuoaumyeckas cucreMa XHMHYECKHX YJIEMEHTOB 7 1 0




. 1. Menneneesa. CTpoeHue atoma.

3.2. | Xumu4eckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbBIE PEAKIINH. 8 1 0
Hroro no pazaeny: 15
PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
9 KUIACC
Ne HaumeHoBaHue pa3/iejioB M TEM NMPOTrPAMMBbI KosauyecTBo 4acoB
i BCEro KOHTPOJIbHbIE NpaKTHYecKue
padoThI padoThI
1.1. | IloBTOpeHMe M yriry0JeHue 3HAHNIT OCHOBHBIX pa3/iesioB Kypca 8 kiacca. 6 1 0
1.2. | OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX PEAKIHi. 4 0 0
1.3. | DnexkTpoauTHyeckasi ucconUANHA. XUMHYECKUEe PEAKIINU B PAaCTBOPAX. 10 1 1
Hroro mo pasneny 20
2.1. | Obduras xapaKkTepuCcTHKA XMMUYeCKUX j1eMeHTOB VIIA-rpynnel. 'ajorensr. 5 0 1
2.2. | ObduIasi XapaKTePUCTHKA XUMUYECKUX 3J1eMeHTOB VIA-rpynnebi. Cepa u eé 5 0 0
CoeIMHEHMS.
2.3. | O0uas XapaKkTepUCTHKA XMMUYECKHUX 3J1eMeHTOB VA-rpynmnsl. A30T, pocdop 7 0 1
U UX COeTHHEHHS.
2.4. | O0mas XxapaKkTepucTHKAa XUMHYECKUX 3JieMeHTOB [VA-rpynnsbl. 12 1 2
Yraepoa v KpeMHUI U UX COCAMHEHMS.




Wroro mo pazneny 29
3.1. | O6ume cBoOiicTBA METAJLJIOB. 4 1 0
3.2. | Baxkueiiue MeTaJIbl M UX COCTUHEHHUS. 10 2 1
Hroro no pazgeny: 14
4.1. | BemmecTBa M MaTepHAJIbI B JKU3HH YeJIOBEKaA. 3 0 0
Wroro mo pazneny: 3
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 6
MNOYPOYHOE IIVIAHUPOBAHHUE
8 KUIIACC
Neo Tema ypoka KonnyectBo 1yacos
/i BCEro KOHTPOJIbHBbIE | MPAKTHYECKHE PadoThI
padoThI
1. |IIpenmer xumuu. Ponb XUMHUM B )KU3HU YETIOBEKA. 1 0 0
2. | XuMus B cUCTeMe HayK. MeTopl TO3HAHHS B XUMUHU. 1 0 0
3. | 3HaKOMCTBO ¢ IpaBUJIaAMU OE30MACHOCTH U MPUEMaMU pabOThl B XUMHUYECKOM 1 0 1
naboparopuu. [Ipaktuueckas padota Ne 1 "[IpaBusna paboTsl B 1abopatopuu u
npuémbl oOpaleHus ¢ 1abopaTOpHBIM 000pyoBaHUEM .
4. | Tena u BemecTBa. @U3HUECKHE CBOMCTBA BEMIECTB. ArperaTHOE COCTOSTHUE 1 0 0
BEIIIECTB.
5. | Yucteie BemecTBa 1 cMecu. CriocoOBI pa3aeNieHus] CMECeH. 1 0 0
6. |IIpaktuueckas pabora Ne 2 '"Pa3genmenue cmecedt (Ha mNpuUMepe OYUCTKU 1 0 1




IIOBapeHHOM conn)".

7. | ATombl 1 MoJtekyJibl. [IpocThie U CI0KHBIE BEIIECTBA. 1 0 0
8. | Xumuueckue 37eMeHThI. 3HAKH (CHMBOJIbI) XUMUUYECKHUX JICMEHTOB. 1 0 0
9. | ATOMHO-MOJIEKYJIIpHOE yueHHe. 3aKOH TTOCTOSIHCTBA COCTaBa BEILIECTB. 1 0 0
10. | Xumudeckas popmyna. BaileHTHOCT aTOMOB XUMHUUYECKHX JJIECMEHTOB. 1 0 0
11. | CocraBnenue XxuMu4yeckux (GopMmyi 1Mo BaJeHTHOCTH. Haxo)k[IeHue BaJIeHTHOCTH 1 0 0
XUMHYECKHX 3JIEMEHTOB 10 hopMyIie.
12. | OtHocuTenbHast aToMHast Macca. OTHOCUTENbHAS MOJICKYJISIpHAs Macca. 1 0 0
13. | Pemenue 3a/1a4 Ha BBIYMCICHHE OTHOCUTEIBHON MOJIEKYISPHONH MacChl BEIIECTB. 1 0 0
14. | MaccoBas 0o XUMHYECKOI0 DJIEMEHTA B COSIUHEHUH. 1 0 0
15. | Peurenne 3amad4 Ha BBIYHUCIEHUE MAcCCOBOH HOMM XHUMHUYECKOTO DJIIEMEHTA IIO 1 0 0
dbopmysie coeTMHEHHS
16. | dusnyeckue U XUMHUYECKHE SBICHUS. XUMHUECKas PeaKIfusl. 1 0 0
17. | Ilpu3Haku U ycioBus MpOTeKaHUs XUMHUECKUX peakiuid. [Ipaktnyeckas padoralNe 1 0 1
3 "IIpu3HAaKy XUMUYECKUX peaKiuil”.
18. | Bakon coxpaneHuss Macchl BemecTB. M.B. JlomoHOCOB —  yuéHBIN- 1 0 0
SHIUKJIONIETUCT.
19. | XumMunueckue ypaBHEHUS. 1 0 0
20. | Turmbl XUMHYECKHUX peaKIuil (COSIMHEHUS, Pa3IoKEeHUs, 3aMEIICHNsI, 0OMEHA). 1 0 0
21. | KornrponbHas padota Nel "[lepBoHavaapbHbIC XUMHUECKUE TOHITHS'". 1 1 0
22. | Bozmyx — cmech ra3oB. CocTaB BO3ayXa. 1 0 0
23. | TeruioBoit  3h(dEKT XUMHYECKOW peakIuu, TOHITHE O TEePMOXUMHUYECKOM 1 0 0

YpaBHCHHHU, 3K30- U DOHAOTCPMUYICCKUX PCAKIIHUAX.




24. | Kuciopon — XMMHYECKUH 3JIeMEHT M mpoctoe BemecTBo. O30H. Haxoxaenue 0 0
KHACJIOpo/la B TpHUpoJe, (QHU3UYECKUE W XUMHUYECKHE CBOWCTBA (peakuuu
okucienus, ropenue). [lonstue 06 okcumax. CrocoObl MOydeHUs KUCIOPOJa B
n1abopaTopuu U MpoMbIIUIeHHOCTH. [IprMeHeHne Kkucinopoaa.

25. | [Ipaktuueckas padora Ne 4 "[lomydyeHue u cobupaHue KUCIOPOJa, U3yUYEHUE €0 0 1
CBOMCTB".

26. | KpyroBopot kuciaopoaa B mpupoje. TormauBo (yroiab W METaH). 3arps3HCHHE 0 0
BO3/lyXa, CIIOCOOBI €ro MPeJOTBpAlICHUs. YCHICHUE MapHUKOBOTO 3(]dekra,
paspyliieHre 030HOBOTO CJIOSI.

27. | BanentHOCTh. OKCHIIBI: COCTaB, HOMEHKJIATYpa (MEXKIyHAPOIHAS U TPUBUAIbHAA). 0 0
Cocranenue Gpopmys1 OKCHUJIOB IO BAJICHTHOCTH.

28. | Bomopo — XMMUYECKHUI 2JIEMEHT U MIPOCTOE BemecTBO. Haxoxaenue B mpupoe, 0 0
¢u3nveckue W XUMHYECKHE CBOWCTBa (Ha TIpUMEpe B3aUMOJCHCTBUSA C
HEMETAJUTAMH U OKCUJAMH METAJIIOB), TPUMEHEHHUE, CIIOCOOBI ITOTYICHHUS.

29. | [Ipaktuueckas padora Ne 5 "[lomydeHue m coOuMpaHHe BOJOPOJA, U3YICHHE €0 0 1
CBOMCTB".

30. | Kucmotel: coctaB, kiaccupuKamms, HOMEHKIATYpa, (HU3UYECKHEe CBOWMCTBA. 0 0
Nunukaropsl.

31. | Comu: coctaB, HomeHkiaarypa. CoctaBnenue ¢opmyn coneid. Ilonstue o 0 0
KPUCTAJUIOTUAPATAX. 3HAYEHUE COJICH.

32. | O0o0O0IIEHNE U CUCTEMATH3aIUA 3HAHUH. 0 0

33. | Komngecto BemecTBa. Mosb. MoisipHas Maccea. 0 0

34. | 3akoH ABorajpo. MossipHbIi 00BEM I'a30B. 0 0

35. | Pemienne 3amau Ha B3aMMOCBSI3b KOJIMYECTBA BEIECTBa, 00bEMA U MAcChHI Ta30B. 0 0
PacuéTpl M0 XUMHUYECKUM yPaBHECHUSIM.

36. | Pacu€tsl mo xuMu4eckuM ypaBHeHHUAM. [IprmMeHeHne 3akoHa ABOTapo. 0 0

37. | Bona: HaxoaeHue B mpupojie, puzndeckune cBoicTBa. Poib pacTBOpOB B mpupoe 0 0




U B )KM3HU yenoBeka. KpyroBopoT Boibl B Ipupoje. 3arpsi3HEHUE IPUPOAHBIX BOJ.
OxpaHa 1 04MCTKa NPUPOAHBIX BOJ.

38.

Boma xak pactBopurens. PactBopbhl. PacTBOpMMOCTB BewecTB B BOJE.
HacplleHHble 1 HEHACBHIIEHHBIE PACTBOPBI. PacTBOPUMOCTB ra3oB U KUIKOCTEH B
BOJIC.

39.

Konuenrpanus pactBopos. MaccoBas 10JIs BELIECTBAa B pacTBOpe. Brluncnenus ¢
UCIIOJIb30BaHUEM IMTOHSTHUS «MAcCcOBas J10JIs BEIIECTBA B paCTBOPEN.

40.

[Ipaktnueckas pabora Ne 6 "[IpuroroBieHue pacTBOPOB C ONpPEHCIEHHOMN
KOHIIGHTpanuen".

41.

AHamu3 U CUHTE3 — MCTOJbl M3Yy4YCHUA COCTaBa BOIBI. XHUMHUYECKHE CBOMCTBA
BOJBI (peaKI_II/II/I C MCTaJlllaMH, OKCHJaMHU MCTAJIJIOB U HeMCTaJ'IJ'IOB)

42.

Knaccugukaius Heopranudeckux coequHeHuil. OKCHIbI: cocTaB, Kiaccu(ukaums
(OCHOBHBIE, KHUCJIOTHBIE, aM(oOTepHbIe, HECoJIeOOpa3yroIue), HOMEHKIIATypa
(MexxayHapogHas W TpuBHanbHasi). [lomydeHne © XUMHYECKHE CBOICTBa
KHUCJIOTHBIX U OCHOBHBIX OKCHUIOB.

43.

OcHoBaHMs: cocTaB, Kilaccu(ukaluus, HOMEHKIaTypa (MeXIyHapoJHas |
TpUBHAJIbHAA), PU3NYECKUE U XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJIYUEHUS.

44,

AM@oTepHbIe OKCHUIBI U THUJIPOKCH]IBI, UX CBOMCTBA U MOTY4YECHHUE.

45.

Kucnotsr: cocras, kinaccudukaims, HOMEHKJIATypa, (pru3ndecKre CBOWCTBA.

46.

KucnoTel: xuMuueckwe CBOWCTBA, CIOCOOBI TONydeHHs. Psijg  akKTHBHOCTH
METAJLIOB.

47.

Conu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI MOTyYeHHUs, B3aUMOJICHCTBHE COJIEH C
MeTaJlJIaMH, KHCIIOTaMHU, IIETI0YaMH U COJISIMH.

48.

Brrunciaenus mo YpaBHCHHUAM XUMHYECKOM pCaKknuu.

49.

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COGHHHGHHﬁ.

50.

[Ipaktuyeckass pabora Ne 7 PemeHne 3KCHEpUMEHTANbHBIX 33734 10 TeMe
"OCHOBHBIE KJIACChI HEOPTaHUYECKUX COCTUHECHMIT".




51. | Ypok 00001IeHns U CUCTeMAaTHU3alluK 3HAHUH. 1 0 0

52. | KontponpHas pabora No2 "Bakneimme mnpeiacTaBUTEIM HEOPTaHHMYECKUX 1 1 0
BelIeCTB".

53. | Ctpoenne atomoB. CoctaB aTOMHBIX siaep. M30Tombl. DnekTpoHbl. PU3HUECKUi 1 0 0
CMBICT MTOPSIAKOBOTO HOMEPa 3JIEMEHTA.

54. | Ilepuognyeckuii 3akoH u [leproguyeckas cucremMa XUMUYECKUX dyneMeHToB J[.1. 1 0 0
Menpeneesa. Ilepuonpl, rpynmsl, noarpymnmbl. OHU3HYECKHH CMBICI HOMEPOB
Nepuoja U TPYIIIIHL.

55. | CtpoeHue 3IEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XMMHUYECKHUX 3JIEMEHTOB 1 0 0
nepuoanueckon cucreMsl Jl. . Menneneesa.

56. | XapakTeprucTHKa XHMHUYECKOTO 3JIEMEHTA IO €ro MOJIOKECHUIO B MEPHOIUICCKON 1 0 0
cucteme /1. . Menneneena.

57. | 3HaueHuEe TNEepPUOJUYECKOr0 3aKOHAa W TEePUOJANYECKOM CHUCTEMBl XMMHMUYECKHUX 1 0 0
JJIEMEHTOB Ul pa3sBUTHS Hayku U npaktuku. JI. . MenneneeB — yd€HbIN,
Mearor ¥ TpakIaHuH.

58. | Ypok 0000mIeHNs U CUCTeMAaTHU3alnK 3HAHUH. 1 0 0

59. | KonrpoapHas padora Ne3 "[lepuonndeckuii 3akoH u [lepuonnueckas cucrema /1. 1 1 0
N. MengaeneeBa. CtpoeHue aroma'.

60. | DIEeKTPOOTPUIIATEIHPHOCTh ATOMOB XUMHUYECKHX JJEMEHTOB. XUMHUYECKas CBS3b: 1 0 0
KOBaJICHTHAS MOJIAPHAS ¥ KOBAJICHTHAS HETIOJISIPHASI.

61. | MonnHas cBs3b. 1 0 0

62. | MeTtannudeckasi CBs3b. 1 0 0

63. | BaneHTHOCTD U CTETIEHb OKUCIICHUS. 1 0 0

64. | TpeHUPOBOYHBIC YIPAKHEHHS 11O BHIUMCICHHUIO CTECTIEHW OKUCIICHUS JJIEMEHTOB B 1 0 0
COCTUHEHUSX.

65. | OxucnurensHO-BoccTaHOBUTENbHBIE peakuuu (OBP). Ilpomeccel okucienus u 1 0 0




BOoccTaHOBJIeHUsA. OKUCIUTENN U BOCCTAHOBUTEIIH.
66. | CocTaBineHue ypaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA U CXEM 1 0 0
AJIEKTPOHHOTO OalaHca.
67. | UtoroBas KOHTpoOJIbHAS paboTa 1 1
68. | Armanu3 pabotsl. [Ipodeccust — xumuk-n1abopanT. 1 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5

9 KJIACC

Ne Tema ypoka KosmmuecTBo yacos

n/n

BCero KOHTPOJIbHBbIE | MPpaKTH4YecKHe PadoThl
padoThI

1. | Knaccudukanus 1 HOMEHKIaTypa HEOpraHM4YEeCKUX BEUIeCTB (MEX1yHapOAHAS U 1 0 0
TPUBUAJIbHASA).

2. | Ilepnoauueckuii 3akoH. Ileproauueckas cucteMa XMMUYECKHX 3JIEMEHTOB 1 0 0
. Y. MenneneeBa. CTpoeHue aTOMOB.

3. | 3akOHOMEPHOCTH B I3MEHEHUH CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 0 0
NEPUOOB, KK, KAJIbLINUA U UX COEIMHEHUIN B COOTBETCTBHUH C IIOJIOKEHUEM B
NEePUOJANYECKON CUCTEME U CTPOCHHEM aTOMOB.

4. | XuMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMIHBIM Kaccam 1 0 0
HEOPraHMYECKUX COEAVNHEHNN, UX TEHETUYECKAs CBSA3b.

5. | Ctpoenue BeuiecTBa: BUAbI XUMUYECKON CBA3U. THIBI KPUCTAIINYECKUX PEIIETOK, 1 0 0
3aBUCHMOCTD CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKOU PEIIETKU.

6. | CtapToBblil (BXOAHOIT) KOHTPOJIb. 1 1 0

7. | Kmaccupukanust XMMHUUYECKUX PEAKUUN MO Pa3TUYHBIM MpU3HAKaM (TI0 YHUCITY H 1 0 0




COCTaBy Y4YacTBYIOIIMX B PpEAKLUUU BELIECTB, IO TEIUIOBOMY OJ(QEKTy, Io
M3MECHEHHIO CTENECHEH OKHMCIEHUS XUMHUYECKHX JIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTaiau3aTropa). DK30- U SHIOTEPMUUYECKHE PEAKIIMU, TEPMOXUMHUYECKHE
ypaBHEHHUSL.

IlonsiTue 0 CKOpPOCTM XUMHUYECKOM peakuuu. IloHATHE O TOMOIE€HHBIX U
FeTEPOTeHHBIX peakuusax. DakTopbl, BIUAKONIME HAa CKOPOCTh XUMHYECKOH
pEeaKuuH.

[lonsartue 00 oOpaTUMBIX W HEOOPATUMBIX XHMHYECKHX peakiusax. llonstue o
XUMUYECKOM paBHOBeCHHM. DakTopbl, BIHAKOLIME HA CMELIEHHE XMMHYECKOIO
paBHOBeECHS.

10.

MexaHn3M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU (AJIEKTPOHHBIN OaslaHc
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIILHOMN PEaKIInuu).

11.

Teopust SAEKTPOJUTHUUECKON JUCCOLMAIUMU. JIEKTPOIUTBI U HEIJIECKTPOJIUTHI.
KaTI/IOHI)I, AHUOHBI. MexaHmM AUCCOUAIIMU BCIICCTB C paSJ'II/I‘IHBIMI/I BUaamMmn
XUMHUYECKOH CBSI3U.

12.

CremnecHb JUCCOIHMAIIU. CunbHbIC U c1a0ble QJICKTPOJINUTHI.

13.

Peakiiuu woHHOTO OOMEHa, yCIOBHS WX TpoTekaHus. VoOHHBIE ypaBHEHUS
peaKuui.

14.

XVMUYECKUE CBOWCTBA KUCIOT B CBETE MPEJCTABICHUN 00 AJIEKTPOIUTHIECKON
JUCCOIAAIIHH.

15.

XUMHYECKHE CBOHCTBA OCHOBaHUU B CBETE MpEeICTaBICHUN 00
3JIEKTPOJIUTUYECKON JUCCOLMALINH.

16.

XVUMUYECKUE CBOWMCTBA COJIEW B CBETE MPEACTaBICHHUH 00 JIEKTPOTUTHUECKOMN
JVICCOITHAIINH.

17.

[TonsiTHE O THAPOIU3E COJIEH.

18.

KauyectBeHHBIE PCaKkMu Ha KATUOHBI 1 AHUOHBI.

19.

[Ipaktuyeckass pabora Nel. Pemenue 5SKCIepUMEHTANBHBIX 3aJad IO TeMe




"DeKTpOoIUTHYECKAs Juccouanus’.

20.

Kontponbnas padota Nel "llepuomnueckuii 3akoH u [lepuoandeckas cucrema Jl.
U. MenneneeBa. Ctpoenue atoma'.

21.

OO0mast xapaktepuctuka TramoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB 3THUX
3JIEMEHTOB, XapaKTepHbIEe ISl HUX CTeNeHUu okucieHusa. CtpoeHue u Gpuznyeckue
CBOMCTBa IPOCTBIX BEIIECTB — TaJIOT€HOB. XMMHYECKHE CBOMCTBA HA IpPUMEpPE
XJiopa (B3auMOEHCTBHE C METAJUIAMH, HEMETAIJIaMH, LIeJI0YaMu ).

22,

XJ'IOpOBOI[OpO,I[. Consanas KHCJIOTA, XUMHUYCCKHUC CBOI>'ICTB8., I[NoJIy4YCHue,
IMPUMCHCHUC. KadgecTBennas pCaKkuus Ha XJIOPpUI-UOHBI.

23.

du3noNoruYeckoe JCHCTBHE XJOpa M XJIOPOBOAOPOAA HAa OpPraHM3M 4YeJOBeKa.
Baxxueiinve XJIOpUIbl U UX HAXOKICHUE B IIPUPOJIC.

24,

[IpakTrueckass pabora Ne 2. PemieHne SKCHepHMMEHTAJIBHBIX 3a7ad MO TEMe
"IToarpynmna ranoreHos".

25.

Pemienue 3a1a4 Ha BBIUKCIEHUS 110 YPABHEHUSIM XUMHUUYECKUX PEAKIIUi, €CIIU OJUH
peareHT J1aH B U30BITKE.

26.

O61as xapakrepucTrka 3eMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB
9TUX DJIEMEHTOB, XapaKTEepHbIE Ul HHUX CTeneHW okuciaeHus. CrpoeHue u
¢u3nyeckue CBOMCTBA NMPOCTHIX BELIECTB - KUCIOPOAAa U Cepbl. AJIOTPOINHbIE
MOJIUGUKAIMM KUCIOpO/ia M cepbl. XUMHUECKHe cBoiicTBa cepbl. HaxoxxaeHue
cepbl U e€ CcoeAMHEHUH B Npupoje. XHUMUYECKOE 3arpsi3HEHHE OKpYKaroulei
Cpelbpl COEOUHEHHMSAMHM Cepbl (KHUCIOTHBIE MAOXKAM, 3arpsA3HEHHE BO3lyXa H
BOZI0OEMOB), CITOCOOBI €T0 TTPEIOTBPAIICHUSI.

27,

CepoBoaopoi, cTpoeHue, Gpu3nuecKkrie 1 XMMUYeCKUue CBOMCTBA.

28.

OKCI/IHBI CEPBI KaK NPEACTABUTEIN KNUCIIOTHBIX OKCHUIO0B. CepHI/ICTaH KHCII0Ta.

29.

CepHas kucnora, (Qu3Mveckne W XHUMHUYECKHME CBoOWcTBa (00mMe Kak
Mpe/CTaBUTEN Kjacca KHUCIOT M crenududeckue), npuMmeHenue. Conu cepHoit
KHUCTIOTHI, KAUeCTBEHHAS peakius Ha CyIb(paT-HOH.

30.

XUMHUECKUE PEaKINH, JISKAIIHE B OCHOBE MPOMBIIIICHHOTO CII0C00a MOTYYEeHHUs




CEpHOM KHUCIOTHL. PelleHue 3amad Ha HAaxXxO0XIAECHUE MACCOBOM JOJM BbIXOJA
npoaykrta peakiuu. [Ipodeccun nmpousBoicTBa CEPHOI KUCIOTHI

31.

OO0mast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHUSI aTOMOB
9THX DJIEMEHTOB, XapaKTEepHbIE JUIi HHUX CTEHNEHH OKHUCIeHus. A3oT,
pacrpocTpaHeHne B mpupoze, Gu3ndeckue U XuMHUECKue cBoicTBa. KpyroBopor
a3oTa B IIPUpPOJIE.

32.

AMMI/IaK, €ro (1)I/ISI/ILICCKI/IC n XUMHYCCKHEC CBOﬁCTBa, IMOJIYYCHHUEC U IIPHUMCHCHHUC.
Conn AMMOHHA, HX (1)I/I3I/II-IeCKI/I€ N XHUMHYCCKUC CBOI\/JICTBa, MMPUMCHCHHUC.
KauecTBennas pC€aKuuAg Ha HOHbI aMMOHUS.

33.

[Tpaktuyeckas pabora Ne3. [TonyyeHue amMmmuaka, H3y4eHue ero CBOMCTB.

34.

A3oTHasi KkHCIOTa, €€ (QU3MYeCKue U XUMHUYECKHe CBoWcTBa (00mue Kak
IpeACTaBUTENs Kilacca KUCIIOT U crienuduaeckue). Hurparsr.

35.

Hcnonp3oBaHne HUTPATOB M COJIEH aMMOHHUS B KadeCTBE MHMHEPAIBHBIX
ynoOpeHnit. XuMHUecKoe 3arpsi3HeHHE OKPYKAoIIel cpeabl COEJMHEHUsIMH a30Ta
(KUCJIOTHBIE TOXK/IH, 3arPA3HEHHE BO3/TyXa, I0YBBI U BOJIOEMOB).

36.

®ocdop, amnorponHsle Moaupukanuu ¢ochopa, GUIMUECKHE U XUMHUECKUE
CBOMCTBA.

37.

Oxkcua dochopa(V) u dbochopnas kucioTa, puU3nyecKkre 1 XUMUIECKHUE CBOICTBA,
nonyuenue. KauectBennas peakuust Ha ¢ocdar-uonsl. McnonszoBanue ¢gocharon
B KayeCTBE MMHEPAIbHBIX YyHOOpeHui. 3arps3HeHHe NPUPOJHBIX BOJOEMOB
dbocharamu

38.

Yrnepon, amioTpomHble  MOAM(HKAIMHM, pPACIpPOCTpaHEHHE B  MPHPOJE,
bu3nveckue W XUMHYECKHe CBoMcTBa. AnacopOmusi. KpyroBopoT yriepona B
pUPOJIE.

39.

Oxcunsl yraepoaa, ux (QU3NYECKUE M XUMUYECKHE CBOWCTBA, (U3MOIOTHUYECKOE
JICCTBUE HAa JKUBBIC OPraHW3MbI, MOJYYCHHWE WM TPUMEHEHHUE. JKOJIOTUYECCKHE
npoOyieMbl, cBsi3aHHBIE ¢ okcugoMm yriepona(IV); rumoresa  riao0albHOTO
MOTETUICHHS KJIMMaTa; TapHUKOBBIN 2 (DEKT.

40.

YronpHas kucIOTa W €€ conmM, WX (U3NYECKUE U XHUMUYECKHUE CBOMCTBA,




nonyquHe H HpI/IMeHeHI/Ie. Ka‘IeCTBeHHaH peaKumI Ha Kap6OHaT-I/IOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH, CEIbCKOM
XO3SUCTBE.

41.

[Tpaktuueckas padorta Ned. [lomydenue yriekucioro ra3za. KauecrBeHHas peakius
Ha KapOOHAT-HOH.

42.

HepBOHa‘IaJIbeIe IOHATHS 00 OpraHU4Y€CKUX BCHICCTBAX KAK O COCIHMHCHUAX
yriepoaa: 0COOEHHOCTH COCTaBa U CTPOCHUA.

43.

ITonsTHe 0 OHMOJOTMYECKH BaKHBIX BCHICCTBAX: JKHpaAX, 6eJ'IKaX, yriieBoaax.
MaTepI/IaJH)HOC CAUHCTBO OPraHNYCCKHUX U HCOPTaHNYCCKUX COGI[I/IHGHI/If/'I.

44,

Kpemnunid, ero ¢usnueckue 1 XMMUYECKHE CBONCTBA, MOIY4YEHUE U IPUMEHEHHE B
anekTpoHuke. CoelMHEHUsI KPEMHMSI B IPUPOJE.

45.

O6mue mpexncraBineHuss o0 okcuge kpemHus(IV) U  KpeMHUEBOM KuUCIOTE.
CuuKaThl, UX UCIIOJIb30BAHUE B OBITY, MEAHUIIMHE, TPOMBIIIIICHHOCTH.

46.

Baxwneilimue cTpouTenabHbIE MaTepuanbl: KepaMuKa, CTEKJIO, LEMEHT, OETOH,
xene300eToH.  [IpoGnembl  0€30MacHOrO  HCIOJIB30BAHUS  CTPOMTEIBHBIX
MaTepHajoB B IOBCEHEBHOMN KU3HU.

47.

[Tpaktueckass pabota Ne 5. PemieHue 5SKCIepuMEHTANBHBIX 3a7ad IO TeMe
"BaxxkHele HeMeTaIbl U UX COEIUHEHU" .

48.

O0001eHNe U cCUCTEMATU3AIINS 3HAHNI.

49.

Kontponbnas pabota Ne2 "Hemertanmibl 1 ux coefuHEHUs "

50.

OO01mmas xapakTepUCTUKa XMMHYECKHUX JJIEMEHTOB — METaJIOB HA OCHOBAHUU UX
MIOJIOKEHUS B MePUOIUIECKON CHCTEME XUMHYECKUX DJIEMEHTOB
. . MenneneeBa u crtpoeHus aromoB. CTpoeHHE MeTauioB. Meramnnueckas
CBSI3b U METAJUITMUECKasi KPUCTAIUTNYECKAsl perIETKa.

51.

DIIEKTPOXUMUYECKUN PAJl HANPSOKEHUM MeTamioB. PU3WUYECKUEe MU XHUMHUYECKHUE
cBoiicTBa MeTaisioB. OOmIHe crioco0bl MOTYyYEHUsT METAJIIOB.

52.

Ilonsatue o KOpPPO3UH MCTAJIJIOB U OCHOBHBIC CIIOCOOBI 3alUTHI OT KOPPO3UHU.




53.

CmnaBel (CTanb, YyryH, AIOPATIOMHHUH, OpoH3a), WX NpPUMEHEHHE B OBITY H
IPOMBIIIJIECHHOCTH.

54.

[[lemounble Metamibl. llomokeHHMe B NEPUOJUYECKON CHUCTEME XHUMHUYECKUX
snemenTtoB JI. 1. MenneneeBa, ctpoenne atomoB. HaxoxnaeHue B mpupoje.
duznyeckue U XMMHYECKHE CBOWCTBA (Ha IpuMepe HaTpus U Kaius). OKcuabl u
THAPOKCHABl HATpus © Kajaus. [IpuMeHeHue IIeTOYHBIX METAUIOB W HUX
COCIUHCHHI.

55.

[IlenoyHO3eMENBHBIE METAJUIBI MATHUWA U KaJbLUW, CTPOCHUE aTOMOB. [lonoxeHue
B IMEPUOJUYECKON cucteMe xumuuecknx snemeHtoB J[. 1. MeHneneesa.
Haxoxnenne B mnpupone. dusmyeckne M XMMHYECKHE CBOWCTBA. Baxnenmme
COCTMHCHUS Kb (OKCHI, THIPOKCHU/I, COJIH).

56.

Pemenue 3a1a4 Ha BBIYHUCJIICHUA 110 YPABHCHUAM XUMHUYCCKUX pCaKHHﬁ, €CJIM OJJUH
HU3 pPCarcHTOB JaH B M30BITKS WIIH COACPIKUT IMPUMECH; MacCOBOH JOJIM BbIXOJa
IMPpOAYKTA pCaKIIUU.

57,

JXKéctkocTh BOBI M CITOCOOBI €€ YCTpaHEHHUS.

58.

Boruncnenus o ypaBHEHUsIM XUMUYECKUX PEaKLUN, €CIM OJUH U3 PEarcHTOB JIaH
B BHJIE BOJJHOT'O PAacTBOpa C U3BECTHOW MACCOBOM JOJIEH.

59.

[TpakTuueckas padota Ne6. JKEcTkoCTh BOJBI M METO/IBI €€ YCTPaHEHUSI.

60.

Amomunuii. IlonokeHne B NEPUOAMYECKON CHUCTEME XUMHUYECKHX DJIEMEHTOB
. . Menneneea, crpoenre aroma. HaxoxaeHne B npupone. Puznueckue u
XUMHUYECKHE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHA.

61.

[Ipomesxyrounas arrecrauus. BIIP/Kontposnsnas padora.

62.

Keneszo. Ilonoxenne B NEpUOAMUYECKON CHUCTEME XUMHUYECKHX 3neMmeHToB /. 1.
MenpneneeBa, crpoeHne aroma. Haxoxnenume B npupoae. Dusnueckue u
XUMHYECKHE CBOMCTBA.

63.

Oxkcuapl, Tuapokcunl u conu xenesa(ll) u sxeneza(Ill).

64.

[IpakTuueckass pabora No 7. PemieHne SKCIEpUMEHTAIBHBIX 3a7ad 10 TeMe
"Baxueiinme MeTauibl U X COSTUHECHUS .




65. | HoBbie marepuanbsl M TexXHOJOrMH. BemiectBa u marepuanbl B ITOBCETHEBHOM 1 0 0
KM3HM YelloBeKa. XUMHSA M 370pOBbe. be3omacHoe MCIoNb30BaHUE BEIECTB H
XUMHYECKHX PEaKLuil B OBITY.

66. | [IpupoaHble WCTOYHHUKH YTJIEBOJIOPOJAOB (Yyrojb, MPUPOJHBIA Ta3, HedTh) 1 0 0
MPOIYKTHI X TIEPepabOTKH, UX POJIb B OBITY M MPOMBIIIICHHOCTH.

67. | OCHOBBI AKOJOTHYECKOH T'PaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUE OKpYKaroIien 1 0 0
cpenpl, MpeaeIbHO AomycTuMas KoHueHTpamus BemiectB - [1/IK). Ponp xumuu B
pEUICHUH YKOJIOTHYECKUX MPOOIIeM.

68. | IloBropenue Temsl "' eHeTHUYECKas CBSA3h MEXKITY METAIIAMUA U HEMeTaJuTaMu'". 1 0 0

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
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