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2.1.18 XUMMUs

Pabouast mporpamMMa 1Mo XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTABJICHA HAa OCHOBe TpeOoBaHUiT K
pe3ysbTaTaM OCBOSHHSI OCHOBHON 00pa30BaTeIbHOM MPOTpaMMBbl OCHOBHOTO OOIIETO 00pa30BaHus, IPEACTaBICHHBIX
B ®PenepanbHOM TOCYJapCTBEHHOM OO0pa30BaTENbHOM CTaHAAPTE OCHOBHOTO OOMIETO 0Opa3oBaHUS, ¢ y4ETOM
pacrpeneiéHHBIX 0 KJlaccaM MpOBEpsSEeMBIX TPeOOBaHUI K pe3ynbTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTebHON
MpOTpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUSI M 3JIEMEHTOB COACPXKAHUS, NMPEICTABICHHBIX B Y HHBEPCATEHOM
KoIu(pHUKaTOpE MO0 XUMHH, a TAKXKE HA OCHOBE IMPOTPAMMBI BOCITUTAHHS 00YUYAIOIIUXCSI TIPH TTOIyYEHUH OCHOBHOTO
obmiero obpa3oBanus u ¢ yaétom KoHmenmuu npenogaBaHus y4eOHOTO NpenMeTa «XUMES» B 00pa3oBaTeIbHBIX
opranm3anusix Poccuiickoit Pexepannu, peaqu3yOMUX OCHOBHBIE 00meo0pa3oBaTebHBIE MPOTpaMMbl  (YTB.
Pemennem Kommernu Munnpocsenienns Poccun, nporokon ot 03.12.2019 N ITK-4BH).

MNOACHUTEJIBHASA 3AIINCKA

CorlacHO CBOeMy Ha3HaYECHHUIO IPUMEPHas paboyasi IporpamMMa sIBISIETCS OPUEHTHPOM JJIsl COCTaBIICHUS pab04nX
ABTOPCKUX MPOrpaMM: OHa Aa€T MpeiCTaBIeHHE O LEJsIX, oOlel crpaTerud oOy4deHUs, BOCIIMTAHUS U Pa3BUTHS
00y4JarouXCsl CpeICTBAMH Y4eOHOT0 npeMeTa « XUMUsI»; YCTaHAaBIMBAET 00s13aTelIbHOE TPEMETHOE COZIepKaHue,
NPEyCMAaTPUBAET PACIpENEeNeHHe €ro Io KiaccaM M CTPYKTypUPOBAHME €ro IO pasfelaM M TeMaM Kypca,
OIpeJeIsieT KOJUYECTBEHHbIE U KAUECTBEHHBIC XapAKTEPUCTUKU COLEPKaHUS; NAET NPUMEPHOE paclpelecHHe
y4eOHBIX YacoB MO TEeMAaTHYECKHUM pa3fielaM Kypca M peKOMEHIyeMyio (IIPUMEpHYI0) IMOCIIeAO0BAaTEIbHOCTh UX
U3YyYCHHUs C yIETOM MEXIPEIMETHBIX M BHYTPHIPEIMETHBIX CBA3€H, JIOTMKH y4eOHOIro Ipoliecca, BO3PACTHBIX
0cOOEHHOCTEH 00yJaloIuXcs; ompesenseT BOZMOXKHOCTH MpeAMeTa Ul pealau3alud TpeOOBaHUN K pe3ylbTaTaM
OCBOCHHUSI OCHOBHOI 00pa3oBaTeNbHOH MporpaMMbl Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUA, a TaKxke
TpeOoBaHUil K pe3ynpTaraM OOy4eHUs] XUMUU Ha YPOBHE IieJield U3y4eHUsl NMPeaAMEeTa U OCHOBHBIX BHJOB y4eOHO-
MO3HABATENILHOM JeATeIbHOCTH/Y4eOHBIX JEHCTBUN YUE€HHKA IO OCBOCHUIO YUEOHOTO COMIEPIKAHMSL.

OBIIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJMETA «XUMMU S

Bxnan yueOHoro mpeaMera «XWMHs» B AOCTID)KCHHE LeJIell OCHOBHOTO 00IIero oOpa3oBaHHs OOYCIIOBIEH BO
MHOTOM 3HAYCHHWEM XHMHYECKOM HAayKH B TO3HAHWH 3aKOHOB IIPUPOJBI, B Pa3BUTHH INPOU3BOJUTEILHBIX CHII
o0IecTBa ¥ CO3AaHNH HOBOH 0a3bl MaTepHAIbHON KYIbTYpPHI.

XUMHS KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK PacIPOCTPaHMIIA CBOE BIMSHHE Ha BCE OOIACTH YEIOBEUYECKOTO
CYILIECTBOBAaHMs, 3ajajla HOBOC BHJAEHHWE MHpa, CTajlla HEOTHEMIIEMBIM KOMIIOHEHTOM MHPOBOW KYJBTYPHI,
HEOOXOJMMBIM YCJIOBHEM >KM3HHM OOIIECTBA: 3HAHWE XUMHH CIYXHT OCHOBOHM At ()OPMHUPOBAHHUS MHUPOBO33PEHUS
YeJI0BEKa, €ro INpeACTABICHUH O MaTepuajJbHOM €JUHCTBE MHUpA; BaXXHYIO POJIb WUTPAlOT (OPMHUpYyEeMbIe XUMHEH
MPE/ICTABICHUS. O B3aWMONPEBPAICHUAX PHEPrHM M 00 SBOJIONMH BEIIECTB B INPHPOIE; COBPEMEHHAs XHUMHA
HalpaBjieHa Ha pelIeHHe TI00ANBHBIX IPo0JIeM yCTOHYMBOTO pa3BUTHSA 4YEJIOBEUECTBA — CBHIPHEBOH,
9HEPreTHYECKOH, MUIIEBOI N KOJIOTMYECKOH 0€30MacHOCTH, IPOOJIEM 3/JpaBOOXPaHEHHS.

B ycnoBusix Bo3pacTaromero 3HaY€HUsI XUMHUH B KH3HM OOIIECTBA CYIIECTBEHHO MOBBICHIACH POIb XUMHUYECKOTO
obpazoBaHus. B miane conmanu3anyuy OHO SIBJISICTCS OJHUM M3 YCIOBHH (JOPMHUPOBaHMS MHTEIJIEKTA JIMUHOCTH U
TapMOHHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY YEJIOBEKY XHMHYECKHE 3HAHUS HEOOXOAWMBI Uil NPHOOpeTeHHsl OOIIEKyJIbTYpHOTO YPOBHSA,
TIO3BOJISIOIIETO YBEPEHHO TPYJUTHCS B COLIMYME M OTBETCTBEHHO y4acTBOBAaTh B MHOTOOOpa3HOM XKHM3HU OOIIECTBa,
JUIL OCO3HAaHWS Ba)KHOCTH PAa3yMHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO M 3/I0POBBIO JPYTHX, K OKpYXKaloIieH
MPUPOJHOM cpefie, I IPaMOTHOTO TIOBEICHHUS IIPU MCIIOIb30BAHUHU PA3IMIHBIX MaTEPHAIIOB U XUMHYECKUX BEIIECTB
B TIOBCEZHEBHOH XKH3HU.

Xumudeckoe 0o0pa3oBaHME B OCHOBHOW IIKOJNE SBJSETCS O0a30BBIM 1O OTHOLIEHHIO K CHCTEME O0O0IIero
XMMHUUYECKOT0 oOpaszoBaHus. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pealn3yeT NpHUCYIIHEe 0o0meMy
XMMHYECKOMY O0pa30BaHMIO KIIIOYEBBIE IIEHHOCTH, KOTOpBIE OTPa)KaloT TrOCyJapCTBEHHBIE, OOIIECTBEHHBIE M
WHJIMBH/yaJIbHbIE MOTPEOHOCTH. DTHM OIpeJeNnsieTcsi CYIIHOCTh Oo0meld crpaTermn oOy4deHUs, BOCIIMTaHUS M
pa3BUTHsI 00YYAIOIINXCS CPEJCTBAMH YIEOHOT0 NpemMeTa « XUMUs».

Wzyyenne mnpeamera: 1) CrmocoOCTByeT peaM3alliid BO3MOXKHOCTEH [UISi CaMOpa3BHTHA W (OPMHUPOBAHUS
KyJIbTYPBI JINUHOCTH, €€ 00IIeH N PyHKIMOHAILHON IpaMOTHOCTH; 2) BHOCUT BKJIaJl B (JOpMUpPOBaHHUE MBIIUICHUS U
TBOPUYECKHX  CIIOCOOHOCTEH  TOAPOCTKOB, HABHIKOB HMX  CaMOCTOSTEJFHON  y4eOHOH  JesTesbHOCTH,
9KCIIEPUMEHTAIBHBIX W HCCIIEIOBATENIbCKUX YMEHHH, HEOOXOIMMBIX KaK B IIOBCEAHEBHON »KHM3HH, Tak M B
npodeccHOHANBHOM JeTeNIbHOCTH; 3) 3HAaKOMHT CO CHEIM(HUKON HAyYHOTO MBIIUICHUS, 3aKIabIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsJa Ha E€IUWHCTBO NPHPOABI M YEJOBEKa, SIBISETCS OTBETCTBEHHBIM 3TAalloM B ()OPMHUPOBAHUH
€CTECTBEHHO-HAY4YHOH TPaMOTHOCTH IIOJPOCTKOB; 4) criocoOCTBYyeT ()OPMHUPOBAHHIO LIEHHOCTHOTO OTHOIICHUS K



€CTECTBEHHO-HAyYHBIM 3HAHMSM, K NPHUPOJAE, K YEJOBEKY, BHOCHT CBOW BKJIaJl B JKOJIOTHYECKOe 0OpazoBaHHE
HIKOJIbHUKOB.

HasBanHble HanpaBiieHHsI B OOYYEHHHM XUMHH 00E€CIEUMBAIOTCS CHIEUU(BHUKON COEpKaHUsI MTPEAMETa, KOTOPBIH
SBIISICTCA TEJArOTHUeCKU aJalnTHPOBAHHBIM OTpakeHHEM 0a30BOM HayKHM XHMMHUH Ha OIpeNeNEHHOM JTame eé
pa3BUTHSL.

Kypc Xx¥Mu#M OCHOBHOM ILIKOJIBI OPHEHTUPOBAH Ha OCBOEHHE OOYYAIOIIMMHKCS OCHOB HEOPTaHWYECKOW XUMHHU H
HEKOTOPBIX NMOHATHH U CBEJCHUI 00 OTIENBHBIX 00BEKTaX OPraHMYEeCKOW XUMHH.

CrpykTypa cozepxkaHus npeamera copMiupoBaHa Ha OCHOBE CHCTEMHOTO T10/1X0/1a K ero uy4enuro. Coznepxanue
CKJIaJBIBA€TCSI U3 CHUCTEMBI IOHATHH O XMMUYECKOM 3JE€MEHTE U BELIECTBE M CUCTEMBI MOHATUIl 0 XUMHYECKOMH
peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHW30BaHBI 10 IPHHLUITY TOCIEI0BATEIBLHOTO Pa3BUTHS 3HAHUI Ha
OCHOBE TEOPETHUECKUX MPEJCTABICHUHA Pa3HOTO YPOBHS: aTOMHO-MOJEKYISPHOTO Y4Y€HHs KaK OCHOBBI BCErO
ecTecTBO3HaHus, ypoBHs Ilepuonudeckoro 3axona [I. 1. MenneneeBa kak OCHOBHOIO 3aKOHA XUMHH, YUEHHS O
CTPOCHHH aTOMa U XMMHUUECKOH CBSI3U, TIPEJICTABICHUH 00 AJIEKTPOIUTHYECKOI AUCCOIMAIIMY BELIECTB B paCTBOpaXx.
Teopernueckre 3HAHMS pPACCMATPUBAIOTCS HAa OCHOBE HSMIIMPUYECKH IOJYYEHHBIX M OCMBICIECHHBIX (DAaKTOB,
Pa3BHBAIOTCS M1OCIIE0BATEIBEHO OT OJJHOTO YPOBHS K IPYTrOMY, BHIITOHSISA (QYHKIMH OOBSICHEHHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHMS U BO3MOXKHOCTEH NPaKTUYECKOT0 IPUMEHEHUS U MOTYYECHUS H3y4aeMbIX BEIECTB.

Takas opraHuzauusi cojepkaHus Kypca CIIOCOOCTBYET IPEACTAaBICHUIO0 XMMUYECKOH COCTABILIONIEH Hay4YHOM
KapTHHBI MHpa B JIOTHKE €€ CUCTEMHOW MpHpojbl. TeM caMbIM o0ecrieuyrBaeTCss BO3ZMOXHOCTh (DOPMUPOBAHUS Y
o0yyaromuxcs IHEHHOCTHOTO OTHOIIEHHMsS K HayyHOMY 3HAHMIO M MeTOoJaM IIO3HAaHUSA B Hayke. BakHo Taioke
3aMEeTHUTh, YTO OCBOCHHUE COZEPIKAHUSA Kypca NMPOUCXOAUT C MPHUBJICUEHHUEM 3HAHUN U3 paHee M3yYeHHBIX KypCOB:
«Oxpy>xkatomuit Mup», «buosnorus. 5—7 xnacce» u «Pu3nka. 7 Kiacey.

HEJN N3YYEHHUSA YYEBHOI'O ITIPEIMETA «XUMUWUSA»

K HanpaBieHHI0 IEpBOCTENEHHON 3HAUMMOCTH MPH peaii3aluyi 00pa3oBaTeIbHBIX QYHKIHIA peaMera « X uMHs»
TPaAMIMOHHO OTHOCAT (OPMHPOBAaHHE 3HAHMH OCHOB XHMHYECKOW HAyKh Kak o0JacTH COBPEMEHHOTO
CCTCCTBO3HAHUA, HpaKTH‘-IeCKOﬁ JCATCIIBHOCTH YCJIOBCKA U KaK OJHOT'O N3 KOMIIOHCHTOB MHpOBOfI KYJIbTYPBI. 3auaqa
MpeJMeTa COCTOUT B (DOPMUPOBAHUU CHCTEMbI XUMHUYECKUX 3HAHUI — BKHEHIINX (hAKTOB, MOHATHH, 3aKOHOB H
TEOPETHYECKUX MOJ0XKEHHH, JOCTYIMHBIX 000OLICHUI MHUPOBO33PEHYECKOrO XapakTepa, s3blka HayKH, 3HaHUH O
HayYHBIX METOJaX M3Yy4eHHs BEIECTB M XMMHUECKHX PEaKLUii, a Takke B (GOPMHUPOBAHMU M PA3BUTHU YMEHUIl U
CIOCOOOB  JICSTEJBHOCTH, CBS3aHHBIX C I[UIAHUPOBaHWEM, HAOJIOJCHUEM M IPOBEICHHEM XHUMHYECKOTO
SKCIIEPUMEHTA, COOTIOICHIEM MPABUII OE30MaCHOT0 OOPAIICHHS C BEIIIECTBAMH B TIOBCCIHEBHOM XKHU3HH.

Hapsngy ¢ 3TuM nenu u3ydeHusl NpeaMeTa B IIPOrpaMME YTOYHEHBI M CKOPPEKTHPOBAHBbI C YyY4ETOM HOBBIX
MPUOPUTETOB B CHCTEME OCHOBHOTO 001Iero odpa3oBanus. CeronHs B 00pa3oBaHUM 0c000 3HAYMMON NMPU3HAETCS
HaINpaBJIeHHOCTh OOy4YeHHs Ha Pa3BUTHE M CAMOpPa3BUTHE JMYHOCTH, (OpMHUpOBaHHME €€ WHTEeIUIeKTa U OoOIei
KynbTypsl. O0y4ueHHe yMEHHUIO YUUTHCS M MIPOAOIDKATh CBOE 00pa3oBaHHE CaMOCTOATENHBHO CTAaHOBUTCS OJHOW U3
BOXHEHIINX (DYHKIHH y4eOHBIX TPEIMETOB.

B cBsI3H ¢ 3THM ITpH U3y4EHUH NpeIMeTa B OCHOBHOM IIKOJIE TOMHHHUPYIOIIee 3Ha4eHHe IPHOOpEeNnH Takue Ie,
Kak:

*  (opmHupoBaHME HMHTEUIEKTYalbHO Pa3BUTON JMYHOCTH, TOTOBOW K CaMOOOPa30BAHMIO, COTPYAHUYECTBY,
CaMOCTOATECIIbBHOMY IIPUHATUIO peHIeHI/If/'I, CIIOCOOHOM ananTupoBaATHCA K 6BICTpO MCHAOIUMCA YCIIOBUAM
JKHU3HHU;

= HarpaBJICHHOCTb 06yquI/IH Ha CHCTEMATHUYCCKOC HpI/IO6HIeHI/Ie yqamuxcs K CaMOCTOSITEIbHOM
MMO3HaBaTEILHOM JACATCIbHOCTH, HAaYYHbBIM METOAaM IIO3HAHUA, (1)0pMI/IpyIOIJ_[I/IM MOTUBAIIUIO U Pa3BUTHUC
CITIOCOOHOCTEH K XMMHH,

= o0ecreyeHne YCIOBUH, CIOCOOCTBYIONIMX MNPUOOPETEHUIO OOYYaIONMMUCS OIbITa Pa3HOOOpa3HOU
JACATCIBbHOCTH, INO3HAHUA M CAMOIIO3HAHHs, KIKOYCBBIX HABBIKOB (KJ'IIO‘-ICBI)IX KOMHeTeHHHﬁ), HUMCHOIIUX
YHUBEPCAJIIBHOC 3HAUYCHUEC [JIA PA3JIMYHBIX BUAOB ACATCIIBHOCTH,

*  (opmupoBaHHe yMeHUl OOBICHITH M OICHUBATH SIBJICHUS OKPYXAIOIIETO MHpa Ha OCHOBAHMU 3HAHUU U
OIIbITA, MOJYYCHHBIX IIPHU U3YYCHUN XUMHU,

*  (opmupoBanue y 00ydaronuxcsi TYyMaHUCTUIECKUX OTHOIICHHM, MOHMMAHHS IEHHOCTH XUMHYECKUX 3HAHUH
JUIA BBIPAOOTKHM 3KOJIOTHYECKH IIeNIECOO0Pa3HOTO MOBENEHUS B OBITY M TPYAOBOM NEATETBHOCTH B IENAX
COXpPaHEHHMsI CBOETO 3/I0POBbS M OKPY KaroIlle MPUPOIHON Cpeabl;

" pa3BHUTHE MOTHBAIMH K 00Y4IEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOITIO 1 CAMOBOCTIMTAHHIO HA OCHOBE YCBOCHHUS
00IIIeYeTOBEYECKIX I[IEHHOCTeH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NpPOGMIS M HANpaBIeHHOCTH
JabHEHIero 00yueHus.

MECTO YYEBHOTI'O INIPEIMETA «XUMUS» B YHEBHOM IIJIAHE

B cucreme obmiero odpasoBaHus «XHUMHUS» NpU3HAHA 00A3aTEIBHBIM yIEOHBIM MPEIMETOM, KOTOPBIH BXOIUT B
coCTaB IpenMeTHOI 06macTi «EcTecTBeHHO-HAaydHBIE TPEAMETHI».



VYueOHBIM IUIAaHOM Ha e€ u3ydeHue oTBefeHO 136 y4yeOHbIX yacoB — 1o 2 4 B Helenro B 8 W 9 kiaccax
COOTBETCTBEHHO.

Jnas Kaxaoro kiacca HPeIyCMOTPEHO pe3epBHOE ydeOHOe BpeMs, KOTOpOe MOXKET ObITh HCIIOJIB30BaHO
yYacTHHKaMH 00pa3oBaTeNbHOrO Ipolecca B LelsiX (OopMHUpOBaHHMS BapHATHBHOW COCTABISIOIIEH COIEpKaHUs
KOHKpPEeTHOH paboueil mporpammbl. [Ipm sToM oOs3arenvHas (MHBapuaHTHAs) 4YacTh COAEp)KAHHS NpenMera,
yCTaHOBIICHHAs IPUMEPHOI pabodeli MporpaMMoi, U BpeMsi, OTBOJAMMOE Ha e€ M3yUeHHE, JJOIKHBI ObITh COXPaHEHBI
MOJHOCTBIO.

B crpykrype mpumepHoOW pabodell mporpaMMbl Hapsy C INOSCHHUTEIbHOM 3alMCKON BBIJEICHBI CIEIYIOIIUC

pasebL:
"  [UIaHHPYEMBIE PE3yJbTAaThl OCBOCHHUS ydeOHOro mpeamera «XHUMHs» — JUYHOCTHBIC, METAaNpeIMETHbIE,
peIMETHBIE;

" COACPIKAaHUC yqe6H0ro npeamMeTa «XHUMHUS» TI0 TOJIaM o6yqu1/I;1;

- MPpUMEPHOEC TEMATUYCCKOC IUIAHUPOBAHHUEC, B KOTOPOM JACTAJIM3IHUPOBAHO COACPIKAHUC KaXxJ101 KOHerTHOﬁ
TCMBbI, YKa3aHbl KOJIMYECTBO 4aCOB, OTBOJUMBIX Ha eé N3Yy4YCHHUEC, U OCHOBHBLIC BUJbL yqe6H0171 JCATCIIBHOCTHU
YUYCHUKA, (IJOpMI/IpyeMLIe pUu U3YyYCHUU TCMBI, HpI/IBeL[éH NEepeUYCHb ﬂeMOHCTpaHHﬁ, BBITIOJIHACMBIX YUUTECIIEM,
1 MEPCUCHb PEKOMCHAYEMbIX J'Ia60paTOpHI)IX OIIBITOB U MPAKTUICCKUX pa60T, BBITIOJTHACMBIX yHalllUMUCH.



COJAEP)KAHUE YYEBHOI'O TIPEJIMETA «XUMMUS»

8 KJIACC

IlepBoHavanbHBIE XUMUYECKHE IOHATHS

[peamer xumuu. Posp XumMuu B >xu3HU YenoBeka. Tena u BeriecTBa. Gu3nveckue CBOCTBa BEIIECTB. ArperaTHoe
cocTosiHue BelecTB. IIoHsATHE 0 METOAaxX MO3HAHUS B XUMUU. XUMUS B CUCTeMe HayK. UHCThIe BEIECTBA U CMECH.
Crnoco0bI pa3zeneHust cMecel.

ATOMBI ¥ MOJIEKYJIBL. XMMUYECKHE 1eMeHThl. CUMBOJIBI XMMHYECKUX 3JIEMEHTOB. [IpoCThIe U CII0KHBIE BEIIECTBa.
ATOMHO-MOJIEKYJISIPHOE yUEHHUE.

Xumundeckas ¢popMyia. BaeHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITIOCTOSIHCTBA COCTaBa BEILECTB.
OtHocuTenbHas aToMHas Macca. OTHOCHTENbHAs MOJEKyIspHas Macca. MaccoBast 1oJsl XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUH.

dusnueckue U XMMUYECKHE BICHUA. XUMHUYecKas peakiys U e€ MpU3HaKu. 3aKOH COXPAaHEHHs MacChl BEIIECTB.
Xumnueckue ypaBHeHHs. Kiaccudukanusi XUMUUECKUX Peakluid (COSIMHEHNS, Pa3IoKEeHUs, 3aMEeIIEeHHs, 0OMEHa).

XMMUUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOMU MOCY/I0H, C TpaBHIaMK paboThl B JIaOOpaTOpuH U NpUEMaMHU
oOparnieHus ¢ 1ab0paTOpHBIM 000PYA0BaHUEM; U3yUECHHE U ONTUCAHNE (PM3NUECKUX CBOWCTB 00pa3IioB HEOPraHMIECKUX
BEIECTB; HaOmoneHne (usnyeckux (IUIaBIeHHE BOCKA, TasHHUE JIbJd, PACTUPAHUE caxapa B CTYIKE, KUICHHE U
KOHJICHCAIlUS BOJBI) U XUMMYECKUX (TOpPEHHE CBEYM, NMPOKATMUBAHHE MEIHOM IIPOBOJIOKH, B3aHMMOJCHCTBHE Mela C
KUCJIOTOW) sSIBJIEHHH, HAOJIIO/ICHHE W OIMCAHUE MPU3HAKOB MPOTEKaHUsS XMMHUYECKHX peaklui (pasioKeHue caxapa,
B3aUMOJICHICTBHE CEpHOIl KHCIOTBI C XJIOpUAOM Oapus, pasnoxenue ruapokcuna meau(Il) mpm HarpeBanuwy,
B3auMOJIeHCTBHE kefie3a ¢ pacTBopoM coiu Meau(Il)); uzyueHre cnocoOoB pa3ieneHus: cMecel (C IOMOIIbI0 MarHUTa,
(unbTpOBaHKeE, BHIIAPUBAHUE, TUCTHILIALIS, XpoMaTorpadus), NpOBEIeHNEe OYUCTKU TIOBAPEHHOM COJIM; HAaOoAeHHE
U OIMCaHHE PE3yJbTATOB INPOBEICHUS OIbITA, WITIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAcChl; CO3IaHUE MOJelNei
MOJIEKYJI (IIapOCTEPHKHEBBIX).

BaxHeiilue npeacTaBUTeIN HEOPraHUYECKHUX BelllecTB

Bozayx — cmecsk razoB. CoctaB Bo3ayxa. Kucnopon — aneMeHT u npocToe BeriecTBo. HaxoxxaeHue kucinopona
B IIpUpoJe, GU3HMYECKUe U XMMUUECKHe cBOMCTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kuciopoaa. CriocoOsr
MOJy4YEeHUs KHCIOpOoAa B JlabopaTopuu M MpoMbIIUIeHHOCTH. KpyroBopor kucimopona B mpupoge. O30H —
JUTOTPOITHAS] MOIU(UKALIUSI KHCIIOPOAA.

TemoBo# 3ddekT XuMHYECKoi peakiny, TepPMOXUMHYECKHE ypaBHEHHS, DK30- M SHIOTEPMHUYECKUE PEaKIHH.
ToruBo: yroib U MeTaH. 3arps3HeHHe BO3/1yXa, yCUIICHHE MMapHUKOBOTO 3 dekra, pa3pylieHre 030HOBOTO CIIOS.

Bonmopon — anemeHT M npoctoe BemiecTBo. HaxoxJeHue Bojopoja B MpHUPOAE, (pU3NYECKUEe W XUMHUYECKHEe
CBOICTBa, MPUMEHEHHE, CTIOCOOBI oTydeHus. KUCIOTHI U COMH.

KomngectBo BemectBa. Monb. MomspHas Macca. 3akoH ABoraapo. MomnsipHeiii 006béM ra3zoB. Pacuérsl mo
XMMHUYECKUM YPaBHEHHSM.

®dusuyeckue cBoiicTsa BoAbl. Bona kak pactsopurens. PacTtBopel. HachlllieHHbIE 1 HEHACHIIIEHHBIE PAaCTBOPBI.
Pacmsopumocms sewyecmé 6 6ode.t Maccopas 107151 BEleCTBA B pacTBope. XUMHUECKHE CBOMCTBA BObl. OCHOBAHMSL.
Pone pacTBOpOB B IpHpOAE U B KM3HM uenoBeka. KpyroBopoT BOBI B IpUpoAe. 3arpsa3HEHHE NPUPOIHBIX BOJ.
OxpaHa ¥ 0YUCTKA PUPOIHBIX BOA.

Knaccudpukaiuss Heopranuyeckux coenuHenuil. Oxcumsl. Knaccupukaiuss OKCHIOB: coJieo0pasyroime
(ocHOBHBIC, KHCIOTHBIC, am(pOTepHbIe) M HecojleoOpasyromue. HoMmeHkIaTypa OKCHAOB (MEXIyHApOAHAs W
TpuBHaNbHas). PU3HUECKHE U XUMUUECKHE CBOHCTBA OKcHI0B. [lomydyeHnne okcumos.

OcHoBanus. Knaccugukanusi OCHOBaHUIL: MIENOYM M HEpacTBOPHMBIE OCHOBaHUWs. HoMeHKIaTypa OCHOBaHMI
(MexxnyHapoHas U TpuBHaIbHas). Pu3ndeckue M XUMUYIECKUE CBOiicTBa ocHOBaHuil. [loydeHne ocHOBaHUIA.

Kucnorsl. Kinaccudukanus kucnor. HomeHknatypa KUCIOT (MeXIyHapoaHas W TpUBHaibHas). Ouznyeckue u
XUMHYECKHUE cBOMCTBa KUCIOT. Pan akrusHocTu MetaiioB H. H. bexerosa. [lonyuenue kucnor.

Comu. HomenknaTtypa cosieli (MeXayHapoaHas W TpuBHaidbHas). OU3NYECKHe U XUMHUYECKHE CBOWCTBA COJIEH.
ITonyuenue coineil.

I'eneTHuecKast CBSI3b MEXKIy KJIaCCAMU HEOPTAaHUIECKHUX COCTUHEHUH.

XUMHYECKUI JKCIIEPUMEHT: KaueCTBEHHOE OIPEACTICHHE COICpKaHUS KHCIOpOJa B BO3AyXe; IONy4YCHHE,
coOupaHue, paCrio3HaBaHKE U N3ydeHHE CBOMCTB KUCIOPO/a; HabJroIeHIe B3aNMOICHCTBHS BEIECTB C KUCIOPOJOM
1 YCIIOBHS BOSHUKHOBEHHS M NIPEKPAICHHUS TOpeHus (TI0)kapa); 03HaKOMJICHHE ¢ 00pa3liaMi OKCHJIOB U OTIMCAaHHE X
CBOWCTB; TIOJNy4eHHE, COOMpaHWe, paclo3HaBaHWE W HM3YUCHHE CBOMCTB BOAOpoAa (TOpeHMeE); B3aHMMOACHCTBHE
Bogoposa ¢ okcuaoMm menu(Il) (BO3MOXKHO HCIOMB30BaHHWE BHIEOMATEPHANIOB); HAOIIOACHHE OOpa3lloB BEIIECTB

! KypcuBoM 0603HaueH y4eOHBIN MaTepHal, KOTOPBIH M3ydaeTcs, HO HE BBIHOCHTCS Ha MPOMEKYTOYHYIO M HUTOTOBYIO

aTTCCTaIUIO.



KOJIMYECTBOM | MOJIb, HCCJICAOBAHHC 0CO0EHHOCTEH paCTBOpCHUsI BELICCTB C pa3nnqﬂoﬁ PaCTBOPUMOCTLIO,
IMMPpUTrOTOBJICHUE PACTBOPOB C onpeaenéHHoﬁ MacCOBOH [[Oﬂeﬁ paCTBOpéHHOFO BCIICCTBA, BSaHMOHeﬁCTBI/IC BOJBI C
METaJIaMHu (HanI/IeM u KaJ'II:HI/IeM) (BO3MO)KHO HCIIOJIb30BAHUC BI/IZ[COMaTepI/IaHOB); OIIpEACIICHUE pAaCTBOPOB KUCJIOT
U IIeJI0YEeH ¢ MOMOIIBIO HWHIUKATOPOB; HUCCICAOBAHUC 06pa3u03 HCOPraHMYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;
Ha6J'IIO)IeHI/Ie N3MCHCHUA OKpACKU MHAUKATOPOB B PACTBOpPAX KHUCJIOT U menoqef/i; HU3y4YCHUC B3aMMOJCHUCTBUS OKCHJIA
MCZ[I/I(H) C paCcTBOpOM cepHoﬁ KHCJIOTBI, KUCJIOT C MCTAaJIJIaMH, peaKHI/Iﬁ HeﬁTpanmauI/m; TMOJIYUYCHUEC HEPACTBOPUMBIX
OCHOBaHHﬁ, BBITECCHCHUEC OJJHOI0 ME€TaJllyIa APYTIrUM M3 paCTBOPaA COJIM; PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME
«Baxneime Kaaccel HCOPraHn4CCKUX COCIUHECHUIN.

Ilepuopnyecknii 3axoH u Ilepnoguyeckas cucrema
xummnyeckux 3j1eMeHToB 1. U. MenaeneeBa. CTpoenue aToMoOB.
Xumnyeckas cBsizb. OKMCIUTEIHLHO-BOCCTAHOBUTE/IbLHbIE PeaKINU

[epBbIic NOMBITKU KiIaCCU(DUKAITUN XUMUUCCKUX 3TIEMEHTOB. [I0OHATHE O IpyIIax CXOAHBIX JIEMEHTOB (IIEIOUHBIC
U IEIOYHO3EMEITbHBIC METAJLIBI, TaOTCHbI, HHEPTHEIC ra3bl). DIEMEHTHI, KOTOPBIC 00pa3yoT aM(pOTepHBIC OKCUIBI
Y TUJPOKCHUJIBL.

Ilepuognueckuii  3akoH. Ilepuoguueckas  cucrema  xumuueckux  anemeHtoB  [[. . Menpaeneesa.
Kopotkonepuonnass w anuHHONepuoaHast ¢opMel I[lepuoaudeckoil cuCTeMbl XHMHYECKHX 3jJeMeHToB [l
W. Menpeneepa. Ilepuonst u rpynnsl. duzndeckuii CMbICT NMOPSIKOBOIO HOMEpPA, HOMEPOB MEPHOAA U TPYIIIBI
JJIEMEHTA.

Crpoenue atomoB. CocTaB aToMHBIX sanep. M3otomsl. DnekTpoHsl. CTpoeHHe 3JIeKTPOHHBIX 000JI0UYeK aTOMOB
nepBbix 20 xumudeckux 3nemeHToB [lepuoanueckoit cuctemsl J[. . MenneneeBa. XapakTepuCTHKa XUMUYECKOTO
31eMeHTa 1o ero nojoxenuto B [lepuoanueckoii cucreme Jl. 1I. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHs pajnyca aTOMOB XHMMYECKHX 3JIEMEHTOB, METAUIMYECKHX M HEMEeTaJUIMYECKHUX
CBOICTB IO TpynmnaMm U nepuojam. 3HadeHue llepuoanyeckoro 3akoHa u Ileproanueckoil CUCTEMBI XUMUYECKUX
9JIEMEHTOB JUIs pa3BUTHs HayKu U npakTuku. 1. 1. MenneneeB — y4€Hbli U TpaXKJaHUH.

Xumuueckasi cBa3b. KoBasieHTHas (TOJIspHAs M HENOJIpHAs) CBSA3b. ODJIEKTPOOTPHULATENBHOCTh XUMHMYECKHX
aneMeHTOB. MloHHas CBs3b.

Crenenp okucieHus. OKUCIUTEIHHO-BOCCTAHOBUTENbHbBIE peakuuu. 1Iponeccsl OKHUCIEHUsI U BOCCTAaHOBJIICHHUS.
OKuCIUTENN U BOCCTAHOBUTEIIH.

XUMHYECKUH 3KCIIEPUMEHT: U3y4eHHEe 00pa3loB BEIIECTB METAUIOB U HEMETAJIIIOB; B3aUMO/ICHCTBUE THAPOKCH A
LMHKA C PacTBOpaMH KHUCJIOT U ILIEJIOYEH; IPOBEICHHUE OIBITOB, WUIIOCTPUPYIOIIMX IPUMEPbl OKHUCIUTEIbHO-
BOCCTAHOBUTEINIFHBIX PEAKIUi (TOPEHHE, pEaKIMU Pa3IoKESHUS, COeIUHEHHUS).

Me:xnpeaMeTHbIe CBA3H

Peanusanusi MeXITPEAMETHBIX CBS3EH MPHU U3YyYEHHUH XMMHH B 8 Kilacce OCYyILIECTBIISIETCSl Yepe3 UCIIOIb30BaHNE
KakK O6I_HI/IX €CTECTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaK U HOHHTPIIZ, SABJIAOIUXCA CUCTEMHBIMU JJIA OTACJIBHBIX MPEAMETOB
€CTCCTBCHHO-HAYYHOI'O IIUKJIA.

OOuire eCTeCTBCHHO-HAyUYHBIC TOHITHSA: HAyYHbIH (haKT, THIOTE3a, TEOPHUSA, 3aKOH, aHaJIW3, CHHTES3,
KJ'IaCCI/I(bI/IKaL[I/ISI, NEPUOANIHOCTD, Ha6J'IIO}Z[eHI/Ie, OKCIICPUMEHT, MOACINPOBAHUEC, UBMEPEHUE, MOIC€JIb, ABJICHUC.

®du3nka: Marepus, aToM, BJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJA, U30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJA,
AIIEKTPUYCCKHIA 3apsij, BEIIECTBO, TEIO, 00BhEM, arperaTHOE COCTOSIHHE BEIECTBA, ra3, (BHU3UUCCKUE BEIMUMHBI,
€JIMHHIIB U3MEPEHHS, KOCMOC, TUTaHETHI, 3BE37161, COJHIIE.

Buonorusi: poTocunres, apixanue, onocdepa.

T'eorpadus: armochepa, ruapochepa, MUHEPANIbI, TOPHBIC MOPOJIbI, MOJIE3HBIE MCKOMAEMbIC, TOTUIUBO, BOIHBIC

pecypchl.

9 KJIACC

BemecTBO 1 XUMHYeCKas peaKIus

[lepuonnueckuii 3akoH. [lepuonuueckas cucrema xumuueckux snnemeHToB . Y. MenneneeBa. CTpoeHue aToMOB.
3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB XMMUYECKHX HJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaHs, KaJIbLUUS U HX
COEIMHEHUH B COOTBETCTBUU C MOJIOXKEHHUEM 3JIEMEHTOB B Ileprnoguueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHIbl XUMHUYECKON CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTH CBOICTB
BELIECTBA OT THUIAa KPUCTAIIINUECKON PEIIETKU U BUJIa XMMUYECKOH CBSI3U.

Knaccudukamus 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIICCTB (MEXKIYHApOJHAS W TPUBHAIbHAS). XUMUYCCKHE
CBOMCTBa BELIECTB, OTHOCSIIMXCS K PA3IUYHBIM KJAcCaM HEOPraHMYEeCKUX COEAMHEHUN, TeHeTHYecKas CBS3b
HEOpPraHUYECKUX BEILLECTB.

Knaccuukanus XuMIYECKHX PEaKIUi 10 Pa3IMIHBIM IpU3HAKaM (TI0 YUCITY ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIHU
BEIIIECTB, 110 TEIJIOBOMY d(P(EKTY, 0 U3MECHEHHUIO CTEIICHEH OKHUCICHUS XUMUYECKUX IIEMEHTOB, 10 00pPaTUMOCTH,
M0 YYACTHIO KATAIN3aTopa). DK30- U SHIOTCPMUYCCKUE PEAKIIH, TEPMOXHUMHUICCKHIE YPABHECHUSI.



[onsTHEe 0 CKOPOCTH XUMHYECCKON peakuuu. [loHsTHE 00 00pAaTHMBIX U HEOOPATUMBIX XUMHYCCKHX PEaKIHUsIX.
IToHsiTHE 0 TOMOTEHHBIX U T€TEPOTreHHBIX peakuusx. Ilonamue o xumuueckom pasrnosecuu. axmopol, enusioujue Ha
CKOPOCMb XUMUUECKOU PeaKkyuu U NOJ0AHCeHUe XUMULECKO20 PAGHOBECUSL.

OKHUCITUTENTFHO-BOCCTAHOBUTEIIBHBIC ~ PCAKIMM, JJICKTPOHHBIH 0alaHC OKUCIUTEIbHO-BOCCTAHOBUTEILHOU
peakuuu. CocTaBieHHE YpaBHEHUH OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKIHi C HCIONb30BAaHUEM METOJa
JNIEKTPOHHOTO OajaHca.

Teopust MEKTPOIUTUYECKON AUCCOLUAIMK. DJNEKTPOJUTHI U HEINEKTPOJIUTHL. KaTHOHBI, aHMOHBL. MexaHu3M
JTUCCOIMAIIUHN BEIIECTB C Pa3IMYHBIMU BHIAMHU XUMHUUCCKOW cBsi3u. CreneHpb aucconuanuu. CHIbHBIC U cla0bie
3JIEKTPOJIUTHI.

Peakiiuu noOHHOTO 0OMEHa. YCIOBHUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHA, MOJHBIC U COKPAIEHHBIC HOHHBIC
ypaBHeHHs peaknuii. CBOMCTBa KHCJIOT, OCHOBAaHMN W COJICH B CBETE NPEACTABICHUH 00 3JICKTPOJUTHYCCKOU
quccormanui. KauecTBeHHBIC peakIuy Ha UOHKL. [lonsamue o eudpoause coael.

XUMHUYECKUH IKCIEPUMEHT: O3HAKOMJIEHUE C MOAEIIAMU KPUCTAJUIMUECKUX PEIIETOK HEOPTaHUYECKHUX BELIECTB —
METAJUIOB ¥ HEMETAJUIOB (rpadura W anMasa), CJIOXKHBIX BEINECTB (XJIOPHIA HATPHS); UCCICIOBAHUE 3aBHCUMOCTH
CKOPOCTH XUMHYCCKON peakiMyd OT BO3ICUCTBHS PA3JIMYHBIX (PAKTOPOB; HCCIICIOBAHHUC AJICKTPOIPOBOIHOCTH
PacTBOPOB  BEIIECTB, TMpollecca AUCCOLMAIMM KHUCIOT, IIelno4eid u cojeid (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATCPUAIIOB); MPOBEJCHUC ONBITOB, WUTIOCTPUPYIONIMX MPU3HAKK MPOTEKAHUS peaKIMii MOHHOTO OOMeEHa
(oOpa3oBaHue Ocajika, BBIICICHUE Ta3a, 00pa30BaHKE BOJbI); OMBITOB, WILTFOCTPHPYIONIUX MPUMEPBI OKACITUTEIHLHO-
BOCCTAaHOBUTENBHBIX peakiuil (TOpeHue, peakiuy pPa3JIoKEHUs, COCIUHEHHs); paclo3HaBaHHE HEOPTaHMYECKUX
BEILIECTB C MTOMOIIBIO KAYECTBEHHBIX PEAKIIMI Ha UOHBI; pEIIEHUE IKCIIEPUMEHTAIbHBIX 3a/a4.

HemeTtannsl 1 UX coeANHEHUS

OOmiast xapakTtepuctuka TranoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIICHUS.
Crpoenne u (u3nvecKue CBOICTBA MPOCTHIX BEIIECTB — TaJOreHOB. XMMHYECKHE CBOMCTBA Ha IpPUMEpE XJiopa
(B3aumozelicTBHE € MeTajulaMH, HeMeTalaMM, Inenodamu). XisopoBogopod. ConsHas KHCIOTa, XMMHYECKHE
CBOWCTBa, IMOJy4Y€HUE, NMpPUMEHEHHe. JlelicTBHEe XJiopa M XJIOPOBOJAOPOJA HAa OpPraHM3M uyeroBeKka. Bakueilmiue
XJIOPHJIBI U UX HAX0XKJIEHHE B IPUPOJE.

OOmiast xapakrepuctuka 37eMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHbIE CTEIEHH
OKHCIICHHS.

CrpoeHre n ¢u3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEpbl. AJUIOTPONHbIE MOAU(DHUKALUH
KUCIIOpPOZa U cepbl. XMMHUUeCKHe cBOMcTBa cepbl. CepoBOIOpO, CTpOSHUE, (PU3UMIECKUE U XMMHUUECKHE CBOMCTBA.
Oxcupl cepbl Kak MPEICTaBUTENN KHCIOTHBIX OKCHIOB. CepHasi KUCIoTa, (pu3nYecKhe U XMMUYECKHe CBOMCTBA
(oOmme Kak NpeacTaBUTENs Kiacca KHCIOT M clienupuyueckue). XUMHYECKHE DPEakIMH, JIeXallhe B OCHOBE
MIPOMBIIIJIEHHOTO crocoba moiaydeHusi cepHoil KucioThl. [Ipumenenue. Conm cepHONM KHUCIOTHI, KadyeCTBEHHAS
peakuust Ha cynbgar-uoH. HaxoxaeHnue cepbl u e€ coeIMHeHHIl B IpUpo/ie. XMMHUUECKOe 3arpsi3HeHNE OKpYKaoIeH
CpelBl COeTMHEHUSIMH Cephl (KUCIOTHBIE JOXKIH, 3arPsI3HEHNE BO3yXa H BOJOEMOB), CIIOCOORI €T0 IIPEIOTBPAILCHHS.

OOmiast xapakTepucTHKa 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHsI aTOMOB, XapaKTepHbIE CTEIEHH
OKHCIICHHS.

A30T, pacipocTpaHeHHe B IpUpoJie, GU3HMUECKHe U XUMHIUecKnue cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMHAK,
ero (hM3MYECKre 1 XMMHIECKHE CBOMCTBA, MOJyueHHe U npumeHenne. Conu aMMOHUS, NX (PU3NUECKHUE U XUMUYECKHE
CBOICTBa, IpuMeHeHne. KauecTBeHHas peakiys Ha HOHBI aMMOHMA. A30THas KHCJIOTa, e€ MoyyeHue, pusndeckue u
XUMHYECKHE CBOMCTBa (00IIMEe Kak MPeICTaBUTENs KJacca KUCIOT U cnenududeckue). Vcmnons30BaHne HUTPATOB U
coJieif aMMOHHMS B KaUeCTBE MUHEPAIBHBIX y00peHNH. XUMUUECKOe 3arpsi3HEHIE OKPYKarOIeH cpeibl COeTUHEHUAMHI
a3o0Ta (KUCIIOTHBIE JOKIH, 3arPA3HEHNE BO3/1yXa, IOUBBI M BOJOEMOB).

dochop, amutorpomnHbie Mogudukanuu dochopa, Gpusnueckue U xumuueckue cpoiicrea. Oxcua docdopa(V) u
¢dochopHas kuciora, Gpusnueckue U XMMHUYECKHE CBOMCTBa, mojydeHue. McnonszoBanue ¢ocharoB B KauecTBe
MUHEPAJIBHBIX yI00pEeHNUH.

OOmrast xapakrepucTuka 3jeMeHToB [VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC CTCIICHU
OKHCIICHHS.

VYraepon, aJulOTPOITHBIE MOIU(HKALINN, PAacCIpOCTpaHEHWE B MpPHUPOAE, (PU3NYECKHe M XUMHUYECKHE CBOICTBA.
Ancop6musi. KpyroBopoT yrnepoga B mpupoje. OKcHIbl yriepona, ux (U3HYecKhe W XUMUYECKHE CBOWCTBA,
JICCTBHE HA JKMUBBIE OPraHU3MBI, MTOJyYCHHNE W IIPUMEHEHHE. DKOJIOTHYECKHe MPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV); rumoTesa ra00aapHOTO MOTEIUICHUS KIIMMAaTa; MapHUKOBBIN 3¢ (dekT. YTompHas KHCIOoTa U e€ Col,
ux (pu3nYecKkne U XUMHUYECKHE CBOICTBA, MOyueHHe W IpuMeHeHne. KadecTBeHHast peaknus Ha KapOOHAT-HOHEI.
HNcnonp3oBanne kKapOOHATOB B OBITY, METUIIMHE, IPOMBIIUIEHHOCTH U CEITHCKOM XO3SICTBE.

[lepBoHauabHBIE TTOHATHSA 00 OPTaHMYECKUX BEUIECTBAaX KaK O COCAMHEHHSIX yriepoja (MeTaH, 3TaH, dTHJICH,
arleTWICH, STaHOJI, TIUIEPHH, YKCYyCHas KUCI0Ta). Mx cocmag u xumuieckoe cmpoeHue. 11oHATHE 0 OHOJIOTHIECKH
BaXHBIX BEIIECTBAX: JKUpax, Oenkax, yrieBoJaX — M HX POJHM B JKM3HH 4eloBeKa. MamepuanbHoe eOuHcmeo
OpP2AHUYECKUX U HEOPSAHUYECKUX COeOUHEHULL.



Kpemuuii, ero Qusmyeckue M XMMHUYCCKUC CBOWCTBA, MOJy4YeHUE M mnpuMeHeHne. COCIUHECHUS KPEMHHUS B
npupoze. O6mme npencrasieHus 06 okcuae kpemuus (IV) u kpemuueBoi kucinote. CHIMKATHI, HX UCIIOJIE30BaHHUE
B OBITY, MEAMIMHE, NPOMBILUICHHOCTH. Baojicnetivue cmpoumenbHbie MAMepuanbl. KepamuKd, Cmexio, yemenm,
bemon, oacenezobemon. IIpobnemvr 6€30NACHOZO UCHONBL30GAHUS CMPOUMENbHBIX MAMEPUALO8 6 NOBCEOHEBHOU
JHCU3HU.

XUMHUYCCKUI HSKCICPUMCHT: HU3ydYCHHE OOpa3llOB HEOPraHUYCCKUX BEIIECTB, CBOWCTB COJSHON KHCJIOTHI;
MPOBE/ICHUEC KAYCCTBCHHBIX DEAKIUil Ha XJIOPUA-UOHBI M HAOIIOJCHUE NPU3HAKOB WX MPOTCKAHHUS; OIBITHI,
oTpaxkaromye (PU3UUCCKUE M XUMUYECKHAC CBOWCTBA TaJIOTCHOB M WX COCTUHCHHUH (BO3MOXXHO HCIIOJIH30BAHHE
BUJICOMATEPHAJIOB); 0O3HAKOMIJICHHE C 00pa3IaMu XJIOPUIOB (TATOT€HUIOB); O3HAKOMIICHHE C 00pa3liaMu Cephl U €€
COCJIMHCHUSAMH (BO3MOXKHO HCIIOJB30BAHUE BUICOMATEPUANIOB); HAOIIOJICHHE Mpoliecca OOYIIIMBaHUS caxapa Mo
JICHCTBUEM KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI; M3YYCHUE XMMUICCKUX CBOMCTB pa30aBIICHHON CEPHOM KUCIIOTEHI,
MPOBE/ICHUE KAYCCTBCHHOU peakiuu Ha Cylb(haT-HOH W HAONIIOJCHHUE MPHU3HAKA ¢€ MPOTCKAHWS, O3HAKOMIICHHE C
(usnyeckuMu cBolicTBaMu a3ota, ¢ocopa u uUX coeAMHEHHH (BO3MOXKHO HCIOJIb30BAaHHE BUACOMATCPUANIOR),
oOpa3iaMu a30THBIX M (OoCcOPHBIX YyHAOOpCHHUI; MONydyeHHe, COOMpaHUE, PACIO3HABAHUEC W HM3YYCHHUE CBOMCTB
aMMHaKa;, MPOBEJCHUE KAYCCTBCHHBIX PEaKIUil Ha HOH aMMOHHS W (QochaT-HOH M H3YYCHHE MNPU3HAKOB HX
MPOTEKaHUsl, B3aUMOJICHCTBUE KOHILEHTPUPOBAHHON a30THOM KHCJIOTBI C MeEIbI0 (BO3MOXHO HCIIOJNb30BAHHE
BUJICOMATEPHAJIOB); U3yUCHHUE MOJICNICH KPUCTAIUTMYCCKIX PEHIETOK anMasa, rpadura, GysuiepeHa; 03HaKOMIICHHE C
MPOIIECCOM aJCOPOIMH PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTUBOTA3a; MOIyYCHUE,
cobupaHue, pacrmo3HaBaHHE U H3YYCHHE CBOWCTB YIJICKHCIOrO Tra3a; MPOBEACHHUC KAaYCCTBECHHBIX pEakiMid Ha
KapOOHAT- U CHIMKAT-WUOHBI M U3yUCHHE MPU3HAKOB MX IPOTCKAHHUS; O3HAKOMIICHHE C MPOMYKIMEH CHUIMKATHOM
MIPOMBIIIIJIEHHOCTH; pElIeHHEe SKCIIEPUMEHTAIbHBIX 3aa4 1o TeMe «BajkHel e HeMeTalTbl U UX COSTUHEHUSD).

MeTaJjbl M MX COCAMHEHHUS

OOmas XxapakTepUCTUKa XUMHYECKUX JJIEMEHTOB — METaJJIOB HA OCHOBAaHMU MX NosokeHus B [lepuoanueckoit
cucremMe xummuueckux snemeHtoB /[I. M. MenzaeneeBa u crpoenust aroMmoB. CTpoeHHe MeTauloB. Metaymindeckas
CBSI3b M METAJUIMYECKas KpUCTAIIMUECcKast peméTka. DISKTPOXUMUIECKUN P/l HanpsKeHUH MeTaiioB. dusndeckue
M XMMHUYECKHE CBoOicTBa MeTayuioB. OOIIME CHOCOOBI MONYy4YeHUS METaUIOB. [IOHATHE O KOPPO3UH METAILIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyTI'yH, AIOPAJIOMUHUN, OpOH3a) U X IPUMEHEHHE B
OBITY ¥ IPOMBIIIJICHHOCTH.

Ilenouynsle MeTaibl: noJoxkeHue B Ilepuonuueckoi cucteme xumuueckux snemeHtos [I. M. Menneneesa;
CTPOCHHE UX aTOMOB; Hax0xX/JIeHHe B npupoae. Pu3zndeckre 1 XMMUYECKHe CBOMCTBA (Ha MpUMepe HaTpUs U KaJlus).
Oxcubl U THAPOKCHUIBI HATPHS U Kanud. [IppuMeHeHune MeT0YHbIX METaJNIOB U UX COSUHEHUI.

[IlenoyHO3eMeNbHbIE METalIbl MarHuil W KajblUil: nosnoxeHue B Ilepuonuyeckodl CUCTEME XUMHUYECKHX
anemeHToB [I. 1. MeneneeBa; cTpoeHe UX aTOMOB; HaxX0XAeHHe B pupojae. Pusndeckre 1 XUMUUECKHE CBOICTBa
Mar"us U Kanbliusi. BaxxHelne coeMHeHNs KaabIus (OKCUI, THIPOKCHI, cOyn). JKECTKOCTH BOJBI M CIIOCOOBI €€
yCTpaHEHHUsI.

AmomuHuil: monoxenue B Ileprnomuueckoil cucreme xumuueckux anemeHtoB JI. M. Menneneea; crpoeHHe
aToMa; HaXOXKJIeHHE B pupoje. Pu3nuecKre 1 XUMHIECKIE CBOWCTBA aMIOMUHUS. AMGOTEpHBIE CBOWCTBA OKCHA U
THIPOKCHUIA ATFOMUHHUS.

Keneszo: monoxenne B [lepuomuueckoi cucteme xumudeckux sneMeHToB J[. . MenneneeBa; cTpoeHne aToMa;
Haxo’kaeHue B npupoae. Ouzndeckne u XUMHUIECKHe CBONCTBa kene3a. OKCHIIBI, THAPOKCHIBI U comn xkene3a (I1) u
skenesa (II1), ux cocras, CBOMCTBA U MOJTyYEHUE.

XUMHYECKUH HKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3liaMHM METaJUIOB M CIUIABOB, MX (PU3NYECKUMHU CBOHCTBAMH;
U3y4eHHE pe3yIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO HCIIOJIB30BaHME BHIEOMATEpPHAIIOB), OCOOEHHOCTEH
B3aMMO/ICHCTBUS OKCH/A KAJIBIUSI U HATPHS C BOJOH (BO3MOXKHO MCIIOJIB30BAHNE BHIEOMATEPHAIIOB); UCCIICIOBAHHE
CBOMCTB >KECTKOM BOJBI;, MpOIiecca TOPEHHUs XKejle3a B KUCIOopoJie (BO3MOXKHO MCIOIb30BaHUE BHICOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHMS KAueCTBEHHBIX PEaKUMi Ha HMOHBI (MarHWA, KajbIWs, aJIOMHHHA, ITMHKa, sxene3a(ll) u
skene3a(Ill), menu(Il)); HabnrogeHne u omMMCcaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHH HOHAMHU HATPHS, KIS H
Kanbls (BO3MOYKHO KCIHOJIb30BaHUE BHEOMATEPUAJIOB); HCCIeoOBaHHE aM(OTEPHBIX CBOWMCTB THIPOKCHIA
ATIOMUHUS ¥ THIPOKCHAA IMHKA; PElICHHE SKCIIEPHMEHTAJIBHBIX 3a/1ad M0 TeMe «BakHedmmne MeTayulbl U uX
COEIMHEHUS.

Xumus 1 oOKpy:KaIas cpeaa
HogBeie maTepuaisl 1 TexHoJa0ruu. BenjecTBa u MaTepuasl B IOBCEAHEBHOM KU3HU Ue0BeKa. XUMUS U 310POBbE.
BezonacHoe mCToNb30BaHME BEIIECTB M XUMHUYECKUX peaknuii B ObITy. [lepBas moMOIIb MpH XUMHYECKUX 0YKOTax
1 oTpaBieHUAX. OCHOBBI HKOJOTHYECKOW TI'PAMOTHOCTH. XHMHYECKOE 3arpsA3HEHHE OKpYKalomeHd Cpeas
(mpenenbHas pomyctuMasi KoHneHTparws BemectB — [1/1K). Pors Xxumum B pereHn# SKOIOTHIECKHAX MPOOIIeM.
[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOOB (Yrob, MPUPOAHBINA ra3, He)Th), IPOIYKTHI UX NepepadOTKH, UX POJIb B
OBITY ¥ IPOMBIIIJICHHOCTH.



XUMHYECKUH SKCHEPUMEHT: HW3y4YeHHe o00pa3loB MaTepHaloB (CTEKJIO, CIUIABBI METAJUIOB, IOJMMEpPHBIC
MaTepuabl).

MeXnpeaMeTHbIe CBSI3H

Peanuzanust MeXIpeAMETHBIX CBSI3€H NMPU M3YYEHHH XHUMUU B 9 Kilacce OCYIIECTBIISICTCS Yepe3 UCIIOIb30BaHHE
KaK OOILIMX €CTeCTBEHHO-HAYYHBIX IMOHATHH, TaK M HOHSTHH, SBIISIOMNXCS CUCTEMHBIMU ISl OT/IEJIBHBIX TIPEIMETOB
€CTECTBEHHO-HAyUHOTO I[HKJIA.

OOmme ecTeCTBEHHO-HAy4HBbIE TMOHSATHSA: HAy4YHBIH (akT, THUHOTE3a, 3aKOH, TEOpHs, aHalk3, CHHTE3,
KiaccuuKanus, MepUuoJUYHOCTh, HAONIOJCHUE, DKCIICPUMEHT, MOJAEIMPOBAHUE, U3MEPEHUE, MOJENb, SBICHUE,
MapHUKOBBIH 3 (EKT, TEXHOIOTUS, MaTepUaIbl.

®usuka: MaTepus, aToOM, SJIEKTPOH, IIPOTOH, HEHTPOH, MOH, HYKJIH[, WU30TOIBI, PaJHOaKTHBHOCTh, MOJICKYJa,
JNEKTPUYECKUN 3aps]], MPOBOIHUKH, IOJYIPOBOAHUKH, IUAJIEKTPUKH, (OTO3JIEMEHT, BELIECTBO, TEJIO, OOBEM,
arperaTtHoe COCTOSIHHE BEILeCTBa, I'a3, pacTBOP, PaCTBOPUMOCTb, KPUCTAIUINYECKas PEIETKa, CIUIaBbl, (PU3NUECKHE
BEJIMYMHBI, €AMHUIBI U3MEPEHHS, KOCMHYECKOe POCTPAHCTBO, IUTaHEThI, 3BE3/1b1, COoHIE.

buonorus: ¢dorocunres, npixanue, Ouocepa, IKOCHCTEMa, MHUHEPAIbHBIE YIOOPEHUS, MHKPOIJIEMEHTBHI,
MaKpO3JIEMEHTHI, TUTaTEIbHbIC BELIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE ITOPOJbI, TOJIE3HBIE MCKOMAeMbIe, TOIUINBO, BOJHBIC
pecypchl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA
YYEBHOI'O IPEIMETA «XUMMUSA» HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHUA

W3yyeHne XuMHM B OCHOBHOW INKOJE HANpaBICHO Ha JOCTIDKCHHE OOYYarOIIUMHUCS JINYHOCTHBIX,
METaIpPEIMETHBIX U IPEAMETHBIX PE3YJIbTATOB OCBOCHHS YIEOHOTO IpeIMETA.

JIMYHOCTHBIE Pe3yJIbTATHI
JIMIHOCTHBIE Pe3yabTAaThl OCBOCHHUS MIPOTrPaMMbI OCHOBHOTO O0IIETO 00pa30BaHMs JOCTUTAIOTCA B X0/1€ 00yICHUS
XVMHUH B €JMHCTBE y4eOHOI M BOCITUTATENbHON AeaTensHOCTH OpraHu3aliy B COOTBETCTBUH C TPAAWIMOHHBIMHU
POCCHICKIMH COLMOKYIbTYPHBIMH U TyXOBHO-HPABCTBECHHBIMH [IEHHOCTSIMH, IPHHSATHIMH B O0IIIECTBE MPaBUIAMHU U
HOPMaMH HOBEICHHS B CIIOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHNUS, CAMOPAa3BUTHUS M COLIMAIN3AIINN 00yJaronuXcs.
JIMIHOCTHBIE PE3yNIBTATHI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCIIC B YACTH:

INaTpHoTHYeCKOro BOCIUTAHUSA

1) LEHHOCTHOTO OTHOUICHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUYECKOMY M HAy4YHOMY HaclIe/uIo,
MOHMMAaHHMS 3HaYEeHUs] XUMUYECKOH HayKH B KM3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BJIAETh JOCTOBEPHOM
nHpopManueii 0 IepeoBbIX JOCTHIKEHHUSIX U OTKPBHITHAX MUPOBOH M OTEUECTBEHHOH XUMHH, 3aNHTEPECOBAHHOCTH B
Hay4YHBIX 3HaHUSIX 00 yCTPOWCTBE MHUpa U 00IIECTBa;

I'pazkpanckoro BocnuTaHus

2) MpeAcTaBICHHUA O COLMAIBHBIX HOpPMax M TpaBWIAaX MEXKIMYHOCTHBIX OTHOIIEHHH B KOJIJIEKTHUBE,
KOMMYHHUKATUBHOI KOMIIETEHTHOCTH B OOIIIECTBEHHO I0JIE3HOM, YueOHO-UCCIIEeA0BATENECKON, TBOPYECKOH M APYTHX
BUJIaX JESATENbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JICATENIbHOCTH MNPU BBINMOJHEHHH Y4EOHBIX,
MO3HABATENIBHBIX 3a/1a4, BBINOJIHCHUH XMMUYECKUX SKCIIEPUMEHTOB, CO3MAHUU YUEOHBIX NMPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIM B Ipoliecce 3TOH yueOHOH HedaTeIbHOCTH; TOTOBHOCTH OLIGHUBATh CBOE
MOBEJICHHE U IMOCTYNKHM CBOMX TOBAPHILIEH C MO3UIMH HPABCTBEHHBIX M IPABOBBIX HOPM C Y4ETOM OCO3HAHMSA
MOCJIEACTBUM ITOCTYIIKOB;

LeHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33PEHYCCKUX TPEICTABICHIN O BEIIECTBE M XUMHUSCKON PEaKIIUH, COOTBETCTBYIONINX COBPEMECHHOMY
YPOBHIO DPa3BUTHA HAYKH H COCTABIAIOMIMX OCHOBY MJIs TOHWMAaHHSA CYIIHOCTH HAYYHOW KapTHHBI MHPA;
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3AUMOCBS3SAX YEJIOBEKA C IIPHPOTHON CPENIOi,
0 POJIH XHMUH B ITO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HABaTENBHBIX MOTHBOB, HAINIPABICHHBIX Ha IIOJyYEHHE HOBHIX 3HAHWU IO XWMHH, HEOOXOAWUMBIX IS
00BsICHEHHUS HAOIOJaeMBIX ITPOIIECCOB U SBICHUIA;

5) mo3HaBaTenbHON, HH)OPMAIIMOHHON M YHTATENLCKOW KYIBTYpPHl, B TOM YHCIIC HABBIKOB CAMOCTOSTEIHHOM
paboTBl ¢ YyYEOHBIMH TEKCTAMH, CIPABOYHOW JIMTEPaTypoH, HOCTYIHBIMH TEXHHYECKUMH CPEICTBAMH
WH(POPMAMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOYUCHHIO M TTO3HAHHIO, JTFO003HATEIHHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K caM000pa30BaHUIo,
MPOEKTHOM W MCCIEeIOBATENBCKOM NEATeTPHOCTH, K OCO3HAHHOMY BEIOOpPY HAIIPAaBICHHOCTH M YPOBHS OOyUCHHS B
JanbHEHIIEM;

@DopMHPOBaHNSA KYJbTYPHI 310POBbS

7) 0co3HaHMSI IIEHHOCTH XM3HHU, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHM HA 3JI0POBBIi 00pa3
JKM3HHU, OCO3HAHUS TOCIIEICTBUI M HEPHUSITUS BPEAHBIX IPUBBIYEK (YIOTPEOICHNS alIKOTOIIsI, HAPKOTHKOB, KyPEHHST),
HEOOXO0MMOCTH COOIIIOAEHUS TpaBHi O€30MacHOCTH HPH OOpAIIEHHH C XMMHYECKMMH BEIIECTBAaMH B OBITY H
pearbHON JKU3HM;

TpynoBoro BocnuTaHus

8) uHTEpeca K MPaKTHYECKOMY M3yUEeHHIO podeccHii M Tpy/a pa3IMIHOTO POJia, yBaKEHUE K TPYLy M pe3yJibTrataM
TPYJOBOH JIEITEIHHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS IIPEIMETHBIX 3HAHWH 110 XHUMHH, OCO3HAaHHOTO BBIOOpa
WHIMBUIyJIbHOW TPAeKTOPHUHU NPOJOJDKEHUS 00pa30BaHMs ¢ yUETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M OTPEOHOCTEH; yCHEeNIHON MpodecCHOHaNBHOM A TENFHOCTH U Pa3BUTHSI HEOOXOIMMBIX
YMEHHI; TOTOBHOCTB a1alITUPOBATLCS B IPO(ECCHOHANBHOM cpele;

IKO0JIOrHYEeCKOr0 BOCIUTAHUSA
9) OKOJIOTHYCCKHU uenecoo6pa3H0ro OTHOIICHUA K IMPHUPOJAC KaK HNCTOYHUKY IKU3HU Ha 3€MJ'I€, OCHOBE €€
CyHIeCTBOBAaHM, MOHUMAaHUA LCHHOCTHU 3J0POBOIr0 U 06e301acHOTO 06pa3a KHU3HHU, OTBCTCTBCHHOI'O OTHOIICHHUSA K



COGCTBGHHOMY (1)I/I3I/I‘JCCKOMy " MICUXUYCCKOMY 310POBbIO, OCO3HAHUA HEHHOCTU COGJ’IIOﬂCHI/IH IMpaBuI 0e30I1aCHOTO
MOBEACHUS TPpU pa60Te C BCIICCTBAMMU, a TAKXKC B CUTyallMAX, YIPOKAOINUX 3J0POBbIO U JKU3HU Jnoaeﬁ;

10) CIIOCOOHOCTHU NMPUMCHATL 3HAHUWS, MOJTYyYacMbIC NPU M3YYCHUU XUMHHU, IJI1 PCIICHUA 3a/1a4d, CBA3AHHBIX C
0pr>1<a}ome171 HpHpOHHOﬁ cpe,uoﬁ, TMOBBIIICHUA YPOBHA 9KOJOTHYECKOMN KyJbTYpbl, OCO3HaHUA ria00aapLHOTO
XapaKTepa 3KOJIOTUICCKUX np06neM u nyTeﬁ HX pCIICHUA TOCPEACTBOM METON0OB XUMUU,

11) 9KOJIOTUYCCKOI'0 MbIIIJICHUA, YMCHUSA PYKOBOACTBOBATHCA MM B HOBHaBaTeJ’ILHOﬁ, KOMMyHHKaTHBHOﬁ n
COIMaJIbHOM IMpaKTUKe.

MeTtanpeameTHbIe pe3yJabTaThI

B cocraBe MCTAIPCAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMbBIC U1 q)OpMI/IpOBaHI/IH MUPOBO33PCHUSA
O6HIeHay‘IHI)Ie IIOHATHUA (BaKOH, TCOpUs, IPUHIUIL, TUIIOTE3a, (baKT, CHUCTEMA, TPOLECC, IKCIICPUMEHT U ,Hp.), KOTOpPbIC
HCIOJIB3YIOTCA B €CTCCTBCHHO-HAYYHBIX y‘Ie6HLIX npeaMeTax M Mmo3BOJAKOT Ha OCHOBE 3HAHUU U3 THX npeaMEToOB
(l)OpMI/IpOBaTL MnpeACTaBJICHUE O HeﬂOCTHOﬁ Hay‘IHOﬁ KapThH€ MHpa, U YHHBEPCAJIbHBIC y‘Ie6HLIe Z[eﬁCTBHH
(HO3HaBaTeHLHLIe, KOMMYHUKAaTUBHBIC, perJ'IHTI/IBHI)Ie), KOTOpPbIC 00ecIeunBaroT q)OpMI/IpOBaHI/Ie T'OTOBHOCTH K
CaMOCTOATCIIbHOMY INIAHUPOBAHUIO U OCYIIECCTBJICHUIO y‘{C6HOI>1 JCATCIBbHOCTHU.

MeTanpeaMeTHme pe3ybTaTbl OCBOCHUSA 06pa30BaTeJ’IbHOI>i InporpaMmbl MO0 XHUMHHU OTpAKAKOT OBJIAACHUC
YHUBCPCAJIbHBIMU MO3HABATCIIbHBIMU ,Z[eﬁCTBI/IHMI/I, B TOM 4YHUCJIC:

Ba3oBbIMM JIOTHYECKUMHU e CTBUAMHU

1) yMeHMEeM HCHOJB30BaTh NPUEMBI JOTMYECKOTO MBIIIJICHHUS NPH OCBOCHHMU 3HAHUI: PAacKPBIBATH CMBICI
XMMHUYECKHUX MOHATUH (BBIIEIATH UX XapaKTEepHbIE MPU3HAKY, YCTAHABIUBATH B3aUMOCBS3b C JPYTUMU IOHATUAMHU),
UCIIOJIb30BaTh MOHATHS Il OOBSICHEHUSI OTACIBbHBIX (haKTOB W SIBIICHUW; BHIOMpPATh OCHOBAHUS M KPUTECPHH IS
KJIacCU(PHUKALNN XUMUYECKUX BEIIECTB M XMMUYECKUX PEAKIMii; yCTaHABIMBATh NMPUUYNHHO -CJICJACTBEHHBIE CBSI3U
MeXAy O0BbEKTaMHU U3YUCHUS; CTPOUTH JIOTHYECKUE PACCYXkJEeHHs (MHIYKTUBHbBIC, NCAYKTHBHBIC, [0 aHAJOTHH);
JieJ1aTh BBIBOJBI M 3aKJIIOUCHHUS;

2) yMEHHEM NPUMEHATh B Ipollecce MO3HAHUS MOHATHA (IIPEeIMETHBIE M MeTallpeMETHBIE), CUMBOJINYECKHE
(3HAaKOBBIE) MOJIENM, MCIIOJNB3YEMbIe B XHMHUH, IPEOOPa3OBBIBATH LIMPOKO NPHUMEHSIEMbIE B XHUMHH MOJICIbHBIC
MPE/ICTABICHUS — XUMHYECKUI 3HaK (CHMBOJI 3JIEMEHTA), XUMUUecKas popMyJia U ypaBHEHUE XUMUYECKOW peakLuu
— MpH pelIeHHH Y4eOHO-TI03HABATENBHBIX 3aJad; ¢ Y4ETOM 3THX MOJAEIBHBIX MPEICTABICHUH BBIABIATH U
XapaKTepH30BaTh CYIIECTBEHHBIE IPH3HAKHN H3y4aeMbIX 00bEKTOB — XMMHYECKHUX BEIIECTB U XUMHUCCKUX PEaKITHii;
BBISBIIATH OOIME 3aKOHOMEPHOCTH, MPUUNHHO-CIICACTBEHHBIE CBSI3M U IPOTUBOPEYMS B M3Y4aeMBIX Ipolieccax U
SBJICHUAX; MNpeayiaraTh KPUTEPUM I BBIIBICHHUS ITHX 3aKOHOMEPHOCTEH U INPOTHBOPEUHI; CaMOCTOSTEIbHO
BBIOMpATh CHOCOO pelleHust yueOHOW 3ajayu (CpaBHHBATh HECKOJIKO BapHaHTOB PELICHHs, BHIOMpaTh Hauboiee
MOIXOAIINN C YIETOM CAaMOCTOSITETIHHO BBIACIICHHBIX KPUTEPHEB);

Ba30BbIMH HCCJIE0BATEILCKUMH J1€IiCTBUSIMU

3) yMCHHEM HCIOIB30BATh IMOCTABICHHBIC BOIPOCHI B KauyeCTBE MHCTPYMCEHTA ITO3HAHWS, a TAK)KE B KAa4eCTBE
OCHOBBHI JIJIs (QOPMHUPOBAHHS THITOTE3HI 110 MMPOBEPKE MPABHIBHOCTH BBICKA3BIBACMBIX CYXKICHUIA,

4) nmpuoOpeTeHHe OIBITA 10 IIAHUPOBAHUIO, OPTaHU3AINH U TPOBEACHUIO YICHUIECKUX SKCIICPUMEHTOB: YMCHHE
HaOJFOIaTh 32 XOIIOM IIPOIecca, CAMOCTOSITENBHO MPOTHO3UPOBATh €ro Pe3yNbTar, (OPpMYIHPOBATh 00OOIEHHUS U
BEIBOJIBI IT0 pe3yJbTaTaM IPOBEAEHHOTO OTIBITA, HCCIEIOBAHMUS, COCTABIIATE OTYET O MPOIEIaHHON padoTe;

Pa6oroii c undopmanuei

5) ymeHueM BbIOMpATh, AHAIU3UPOBATH M HMHTEPIPETUPOBATh HH(OPMAIMIO pA3NIUYHBIX BHIOB M (opm
NpeCTaBICHHS, ONyYaeMYIO U3 PAa3HbIX HCTOYHHKOB (HAyYHO-TIOYJIIPHAS IUTEpaTypa XUMHYESCKOTO COJIepIKaHuUs,
CIIPaBOYHBIE TOCOOMs, pecypchl MHTepHeTa); KPUTHYECKH OLCHUBATH HPOTHBOPEUYMBYIO W HEIOCTOBEPHYIO
HHPOPMALIHIO;

6) yMEHHEM NIPUMEHSTh Pa3IMYHbIE METOIBI M 3alIPOCHI IIPH MOUCKE B 0TOOpe MH(OPMAIIMU U COOTBETCTBYHOIINX
JaHHBIX, HEOOXOJUMBIX IS BBIMOJHEHUS YUeOHBIX M IMO3HABATEIBHBIX 3a/1a4 ONpPEISIEHHOTO TUIIA; IPHOOPETCHUE
ombplTa B O0JACTH WCIIOJIB30BaHMS HWH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, OBJIaJeHHE KYJIbTYypOr
AKTHBHOTO HCIOJb30BaHUS PA3IMUHBIX MOUCKOBBIX CHCTEM; CaMOCTOSTENIBLHO BBHIOMPATh ONTHMAIBHYIO (GOpMy
Npe/ACTaBICHUs] MHpOpPMANMU M HUIIOCTPHPOBATh pEIIAeMble 3aladd HECIOKHBIMH CXeMaMH, JAuarpamMMmam,
JIpyruMu Gopmamu rpadMKu ¥ HX KOMOWHALUSIMH;

7) YMEHHEM HCIIOJIb30BaTh M aHAJIM3MPOBATh B IIpoliecce Y4eOHOW M HCCIIeOBATENBCKOM JIESITEIbHOCTH
nH(OpMaLMIo O BIMSHUM HMPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBAa M TPAHCIOPTa HA COCTOSHUE OKpPY)KaroIIeH
NPUPOJTHOM Cpebl;



YHuBepcaIbHBIMH KOMMYHUKATHBHBIMU JeiicTBHAMU

8) yMmenueMm 3ajgaBaThb BONPOCH (B XOJE AMAJIOra W/WMIM JUCKYCCHH) HO CYIIECTBY OOCYXHaeMOIl TEMBI,
(hopMyITHpPOBATH CBOM MPEIOKEHUSI OTHOCUTEIEHO BBITIOIHEHHUS TIPEUIOKEHHOH 3a1a4y;

9) npuoOpeTeHue OIbITa NPE3CHTAIIMN PE3YJIBTATOB BBIOJIHEHHS XUMHYECKOTO 3KCIIEPUMEHTa (J1abopaToOpHOTO
OIIBITa, JJAOOPATOPHOI PaOOTHI 1O UCCIIEJOBAHHIO CBOMCTB BEILIECTB, y4EOHOTO MPOEKTA);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOH CO CBEpCTHUKAMHU MO3HABATENBHON U UCCIEN0BATEIbCKON AEATENbHOCTU
NP PELICHNH BO3HUKAIOIIMX POOJIeM Ha OCHOBE Y4éTa 00IIMX HHTEPECOB U COTIIACOBAHMS O3 (00CyXKIeHNMS,
00MEH MHEHHUSIMH, «MO3TOBBIE IITYPMBI», KOOPAUHAIMS COBMECTHBIX JEHCTBHH, ONIPEIeIeHHE KPUTEPHEB 110 OLICHKE
Ka4yecTBa BBIIIOJIHEHHOW paboThI U 1Ip.);

YHuBepCATbHBIMHU PeTryIATHBHBIMU el CTBUSIMU

11) ymMeHuEM caMOCTOSATENBHO ONPEAEIISATH LeNIU AesTeIbHOCTH, IJIAHUPOBATh, OCYIECTBIATh, KOHTPOJIUPOBATh U
IpU HEOOXOANMOCTH KOPPEKTUPOBATH CBOIO JICSTENBHOCTD, BEIOMpaTh Hanbomnee 3(h(heKTHBHBIE CIIOCOOBI PEIICHHs
yueOHBIX U MO3HABaTEJbHBIX 3a]a4, CAMOCTOSITEJIbHO COCTaBIISITh WM KOPPEKTHPOBAThH MPEIUIOKEHHBIH ajJrOpuT™M
JICWCTBHH NIPH BBIMOJIHEHHUH 3a/IJaHUH C YIETOM ITOJTydESHUs] HOBBIX 3HaHHI 00 N3ydaeMbIX 00bEKTaX — BEIIECTBAX U
peaxIuaX; OLleHUBAaTh COOTBETCTBHE TOIYYEHHOIO Pe3yJIbTaTa 3asBICHHOMN 1IeNy;

12) yMeHHeM UCHOJIB30BATh M aHAJIM3UPOBATh KOHTEKCTHI, IpelaraeMble B YCIIOBUM 3aaHU.

IIpeameTHbIe pe3yJbTAThI

B cocraBe mpeaMETHBIX pE3yNbTATOB IO OCBOCHUIO 00S3aTENILHOTO COJEpPIKaHHs, YCTaHOBJICHHOTO JaHHOW
MPUMEPHON paboyeil mporpaMMoii, BBIICISIOT: OCBOCHHbBIC 00YUYAIOIIMMHUCS HAyYHBIC 3HAHHS, YMCHUSI U CIIOCOOBI
JIeHCTBUH, cienupHUecKue 11 IPeAMETHON 001acT « X UMUS», BUBI IEATCIBHOCTH 110 MOJYYCHUIO HOBOTO 3HAHUS,
€ro MHTepIpeTaln, Ipeodpa3oBaHUI0 U MPUMEHEHHIO B Pa3INYHBIX YUEOHBIX U HOBBIX CUTYaIIUSX.

[IpeaMeTHbIC Pe3yIbTAThI MPEICTABICHBI IO [OJaM OOYUCHUS M OTPaxarT cHhOPMUPOBAHHOCTh Y 00YJArOIIUXCS
CIEAYIOIIMNX YMEHUN:

8 KJIACC

1) packpwisamb cmblci OCHOBHBIX XMMHYECKHX MOHITHI: aTOM, MOJICKYJa, XMMHUUYECKHU 3JEMEHT, MPOCTOE
BEIIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOPOMHAs W HEOIHOPOIHAS), BaJCHTHOCTh, OTHOCHUTENbHAS aTOMHAs U
MOJICKYJISIpHasi Macca, KOJHMYECTBO BEUIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas HOJI XHUMHYECKOTO IIIEMECHTA B
COCIITHEHUH, MOJISIPHBIH 00BEM, OKCHJI, KACIIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPHLIATESIFHOCTh, CTEIICHb OKUCIICHHS,
XUMHUYeCKas peaknus, KiacCu(hUKAIII peakuii: peakiy COSAMHEHISI, PEAKIIUH Pa3JIOKSHHIS, PEAKIIH 3aMEIICHS,
peakuy oOMeHa, 3K30- U SHIOTSPMUYECKUE PEaKIUI;, TeIUIOBON 3PQEKT peaknu; SApO aTOMa, SJICKTPOHHBIN CIIOH
aToMa, aTOMHasi OpOUTAIb, PAANYC aTOMa, XUMHUYECKas CBA3b, TOJAPHAS U HETOJIAPHAst KOBAJICHTHAS CBS3b, HOHHAS
CBsI3b, IOH, KATHOH, aHUOH, PAaCTBOP, MaccoBasl TOJIA BemecTBa (TIPOIEHTHAST KOHIICHTPAIIHSI) B pACTBOPE;

2) winiocmpupoeams B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHITHI (CM. 1. 1) ¥ OPUMEHSITh 3TH MOHSATHS [PU
OTIMICaHWH BEIIECTB U UX IPEBPALICHUN;

3) ucnonvzo6ames XUMUYECKYI0 CHUMBOJHKY JUIS COCTAaBICHHUs] (DOPMYN BEIIECTB M YpaBHEHHH XUMHYECKHX
peakuuit;

4) onpedensimb BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHUSX; CTEICHb OKUCICHUS 3JIEMEHTOB B
OMHAPHBIX COCIWHECHUAX, MPHHAIIC)KHOCTh BEHIECTB K OMpPENCNEHHOMY KJIACCy COSAMHEHHWH 1O (OpMyNaMm; BHI
XIUMHYECKOH CBsI3M (KOBaJICHTHAS 1 HOHHAS) B HEOPTAaHIMUYECKUX COCTMHECHUSIX;

5) packpwisams  cmwicn Tlepuomuueckoro 3akona J[. WM. MeHzaeneeBa: J€MOHCTPUPOBATh MOHHUMAaHHE
MEPUOTUIECKON 3aBIUCUMOCTH CBOWCTB XHMHUYECKHX SJIEMEHTOB OT WX TOJOKeHUs B [lepuommueckoil cucreme;
3aKOHOB COXPaHEHHS MAacChl BEIIECTB, MIOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYIISIPHOTO YUYCHHUs, 3aKOHa ABOTa/Ipo;
onucwvleams u xapakmepuzogams TabIUIHy0 Gopmy [leprnomuaeckoit CHCTEMBI XUMHUYECKUX DIIEMEHTOB: pa3InvaTh
MOHATHS «TJIaBHas moarpymnmna (A-rpymma)» u «modounas noarpymma (b-rpymma)y, Manbie u OoNbIIAe TMEPUOIBL;
coomuocums 0003HAUYEHUS, KOTOPBIE MMetoTcs B Tabnuie «[lepromuueckas cucreMa XUMIYECKUX dneMenToB J1. .
MeHnneneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3aps spa,
o0I1Iee YHCII0 AIEKTPOHOB U pacHpeelICHAE MX 110 JICKTPOHHBIM CIIOSIM);

6) xraccuguyuposames XUMUYECKHE JIEMEHTBI; HEOPraHMYECKUE BEIECTBA; XMMUUECKHE peakinuu (10 YUCIy U
COCTaBy yYaCTBYIOIIUX B PEAKIUHU BEIIECTB, IO TeIIOBOMY 3 dekTy);

7) xapaxmepuzosams (onuceiéams) 00IHE XUMUUECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB, MOATBEPIKIAs
ONKCaHUE IPUMEPAMHU MOJIEKYJIIPHBIX YPABHEHHH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLU;

8) npozcro3zuposams CBOWCTBA BEIIECTB B 3aBUCMOCTH OT MX Ka4€CTBEHHOI'0 COCTAaBa; BOZMOXHOCTH MPOTEKAHHUS
XUMHUYECKUX MPEBPALICHUN B PA3JIHMUHBIX YCIOBUIX;



9) ebiuucaAMb OTHOCUTENBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAcChl BEIIECTB; MAcCOBYIO O XHMHUYECKOTO
JJIeMeHTa 1o (hopMyJie COeIUHEHHS; MacCOBYIO JIOJIO BELIECTBA B PACTBOPE; NPOBOJIUTH PACUETHI 10 YPaBHEHHIO
XUMHUYECKOH peaKIi;

10) npumernsms OCHOBHBIC ONIEPALIMH MBICIUTEIBLHO ACSITEIPHOCTH — aHAIM3 M CUHTE3, CPaBHEHHE, 0000IIeHHE,
CHCTEeMaTH3alUI0, KIaCCHU(UKAIMIO, BBIIBICHUE NPUYMHHO-CICICTBEHHBIX CBA3€H — JJISI HM3Yy4YCHHS CBOMCTB
BEIECTB M XHMHUYECKHX pEakIMii; eCTECTBEHHO-HayYHbIC METOJAbl MO3HAaHWUS — HaONI0JEeHUe, H3MEpeHHe,
MO/ICTIMPOBAHUE, IKCIIEPUMEHT (PEAJIbHBIA U MBICIICHHBIH);

11) cnedoéame TpaBHIaM TMOJB30BaHHS XHMHUYECKOW TOCYMOH M JabOpaTOpHBIM 000pPYIOBaHHEM, a TaKKe
npaBWjiaM oOOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIMSMH 110 BBIIOJHEHHIO J1a0OPaTOPHBIX
XMMHUYECKHX OIIBITOB [0 TOJNYYEHHI0O W COOMpaHHMI0 Ta3000pa3HbIX BEHIECTB (BOJOpOJA M KHCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB C OIIPEAEIEHHOM MacCOBOM J10J1eH pacTBOPEHHOTO BELIECTRA; INIAHUPOBATH U IPOBOAUTH
XMMHUYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHHIO PACTBOPOB LIETOYEH M KUCIIOT C TIOMOILBIO HHANKATOPOB (JIAKMYC,
(eHondTAIENH, METHIIOPAHXK U JP.).

9 KJIACC

1) packpwisams cmblci OCHOBHBIX XHMHUCCKUX MOHATHIA: XMMUIECKHNA DIICMEHT, aTOM, MOJICKYJIa, HOH, KaTHOH,
AHWOH, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAICHTHOCTH, AJIEKTPOOTPHLIATCIHFHOCTD, CTETIEHb OKHCIICHHS,
XUMHYECKas pEeaklus, XUMHYeCKas CBA3b, TEIDIOBOW 3(PQEKT peakmuu, MOIb, MOJPHBIA 00BEM, pacTBOp;
SJEKTPOJHTHL, HEINEKTPOIHTHI, DIICKTPOIUTHUYCCKAsT IUCCOIMAIU, PEaKIdd HOHHOTO OOMEHa, KaTalu3aTop,
XIMHYECKOe PaBHOBECHE, OOpaTHMBIC W HEOOpaTUMBIE pPEaKIWH, OKUCIHUTEIFHO-BOCCTAHOBHTEIBHBIC PEAKIINU,
OKHCIIUTENh, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJIICHHE, aJUIOTPOIHUS, aM(OTEPHOCTh, XHMHYECKasi CBS3b
(xoBaneHTHAs,, MOHHAs, METAJUIMYECKas), KPUCTAJUIMYECKas pEemIéTKa, KOPPO3WsS METaJUIOB, CIUIaBHI, CKOPOCTH
XIUMHYECKOH peakIuu, mpeaeiabHo nomyctumas konnentpanus ([11K) BemecTsa;

2) winiocmpupoeams B3aUMOCBSA3b OCHOBHBIX XUMHYECKUX MOHITHH (CM. 1. 1) ¥ NPUMEHSTh 3TH MOHSATHUS [PU
OTIMICaHWH BEIIECTB U UX IPEBPALICHUN;

3) ucnonvzoeames XUMUYECKYI0 CHUMBOJHKY JUIS COCTABJICHHUsI (DOPMyN BEIIECTB M YpPaBHEHHH XUMHYECKHX
peakuuit;

4) onpedensims BaIEHTHOCTD U CTETICHb OKUCIICHUS XUMUIECKUX JIEMEHTOB B COCJIMHEHUAX PA3IMIHOTO COCTABA;
MPUHAIIC)KHOCTh BEIISCTB K OINPENeNEHHOMY KIACCY COCNWHEHHH M0 (OpMynaM; BHI XHUMHUYECKOH CBS3U
(xoBaneHTHAs, HOHHAS, METAJUTMUECKas) B HEOPTaHUUECKUX COCITUHCHUAXK; 3aps NOHA MO XHUMHUYECKOH (Gopmyie;
XapakTep CpeIsl B BOIHBIX pACTBOPAaX HEOPTaHUIECKAX COCIWHEHHH, THIT KPUCTAIIMYECKON PEMETKH KOHKPETHOTO
BEILIECTBA;

5) packpovieamev cmwicn Tlepuoamdeckoro 3akona [I. WM. MenpeneeBa U JEeMOHCTPUPOBATH €ro MOHUMAHHE:
onucwvleams u xapakmepuzogams TadIUIHy0 Gopmy [lepnonudeckoit CHCTEMBI XUMUYECKHUX AIEMEHTOB: pa3IHJyaTh
MOHATHS «TJIaBHas moarpymnmna (A-rpymma)» u «modounas noarpymmna (B-rpymma)y, Manbie u OoNbIIAe MEPUOIBL;
coomuocums O0O03HAYEHUS, KOTOPBIE UMEIOTCS B TEPHOANYECKOM TaONMIe, ¢ YHCIOBBIMH XapaKTePUCTHKAMU
CTPOCHHUS aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, 00IIee YHCI0 SJICKTPOHOB U paciipeesicHIe UX 1o
JJIEKTPOHHBIM CJI0SIM); 00bsICHAMb OOIIHEe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U HX COCIUHCHUH B
npeenax MajbIX MEPHOIOB U TJIABHBIX MOATPYIII C YIETOM CTPOCHHS UX aTOMOB;

6) xraccuguyuposames XMMUYECKHE JIEMEHTBI; HEOPTaHMYECKUE BEIECTBA; XMMUUECKHE peaknuu (1o YUCIy U
COCTaBy YYACTBYIOIIUX B PEAKIHU BEHICCTB, MO TEIIOBOMY 3((dekTy, M0 HW3MEHCHHIO CTENeHEeH OKHCICHHUS
XUMHUYECKHUX DJIEMEHTOB);

7) xapaxmepuzoeamo (onucwigams) obOUMEe U crelUUUECKHEe XUMHYCCKHE CBOMCTBA MPOCTHIX U CIOXKHBIX
BEIIECTB, TOATBEPXKAAs OIMCAHUE TMPHUMEPAMH MOJCKYISPHBIX ¥ HOHHBIX YypPaBHCHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKITiii;

8) cocmasnsme ypaBHEHUWS] DIEKTPOJMTHYCCKOW JHCCOUMAIMM KHCJIOT, IIENOYe H COJei; MOJHbIe U
COKpAIIEHHbIE YpaBHEHHS pPEaKIWii MOHHOTO OOMEHA; YpaBHEHHUS PEaKIHU, MOITBEPKIAIOMIUX CYIICCTBOBAHHE
TCHETHYECKOW CBS3M MEKIY BEIIECTBAMHU Pa3IMYHBIX KIIACCOB;

9) packpeisamb  CYyIIHOCTh  OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX DPEAKIMHA MOCPEACTBOM  COCTABJICHHS
3JIEKTPOHHOTO 0ayaHca 3TUX PEaKIINH;

10) npoenoszupoeams CBOWCTBA BENIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOXHOCTH ITPOTEKAHUST X UMUIECKUX
MPEeBPALICHUI B Pa3IMUHBIX yCIOBUSIX;

11) gviuucnsmes OTHOCUTEIBHYIO MOJEKYIISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJK0 XHMHYECKOTO
3JIEMEHTa M0 (OPMYJIe COCIMHEHUS; MaCCOBYIO JIOJIO BEIECTBA B PACTBOPE; MPOBOIUTH PACUETHI MO YPABHCHHUIO
XUMHUYECKON peaKInH;

12) credoéame mpaBWiIaM MONB30BAHUS XUMHUYECKOW MOCYIOH M JTa0OpaTOPHBIM 00OPYMOBAaHHEM, a TAaKKE
MpaBUIaM OOpAaIleHHs] C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSMHU II0 BBIOJHCHHIO JIAOOPATOPHBIX
XUMHYECKHIX OMBITOB IO MOJYYCHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHUAaKa M YTIIEKHCIOTo rasa);



13) nposodums peakuuu, MOATBEPKIAIOIINE KAYSCTBEHHBIH COCTAB PA3IMYHBIX BELIECTB: PACIIO3HABATH ONBITHBIM
MyTEM XJIOpUI- OpOMUI-, HOAUA-, KapOOoHaT-, pocdar-, CHIMKAT-, CYJIb(aT-, THAPOKCHI-HOHbI, KATHOHBI AMMOHHS 1
HOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAaX HEOPTaHMUECKUX BEILECTB;

14) npumernsms OCHOBHBIC OTICPALNH MBICTUTENBHOM ACITENPHOCTH — aHaJIN3 U CHHTE3, CPABHEHHE, 0000IICHIHE,
CHCTEeMaTH3alUI0, BBIIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBA3eH — JJIS1 U3YYEHUs CBOICTB BEIECTB U XMUMHUUECKHX
peaKiyii; ecTeCTBEHHO-Hay4YHbIE METOJIbI ITO3HAHWS — HaAONIOAEHHWE, WU3MEPEHHE, MOJEIHPOBAHHE, HKCIICPHUMEHT
(peanbHBIN U MBICTICHHBIIH).



