((PaCCMOTpeHO»

Ha 3acepanuu HIMO, npotokon

Ne or
PykoBonurens IIIMO

Iloamuce

®.1N.0.

«CornacoBaHo»
3aMmecTuTeNnb JUPEKTOpa 110
YBP MBOY «lllyrypoBckas
COUI um.B.I1.YUkamioBa»
lapudymmua 2.1.

oT

apudymmna 3.1.

TToamuce d.1.0.

«YTBEpKIAI0»
Hupexkrop MBOY
«yryposckas COII
nM.B.I1.UkamoBa»

Hwuzamosa I'.P.
Iloamuce ®.1.0.
MPOTOKOJI TIEaroruuecKoro
coBera Ne ot
Breneno npukazom ot Ne

MyHununagpsHoe 010 PKETHOE 00111e00pa3oBaTeIbHOE YIPEKICHUC
«yrypoBckas cpennsis obieoOpa3oBaTenbHas mKkosa uMeHu Banepus [1aBnoBuua UkanoBay
MYHUIIUIIAJIbHOTO 00pa3oBaHus «JIeHUHOrOPCKUI MYHUIIMTIIANIbHBIN palloH»

Pecniy6nuku Tarapcran

Pabouas nporpamma

Cpok peanuzauuu: 2 roja

C.lyryposo, 2022

OcHoBHOrO 0011eT0 00pa30BaHUS 110 MPEAMETY «XUMUS»




CtpyKTypa U NMOCIeA0BATENbHOCTh U3YUEHHS Kypca

Knacc | Pa3gensl kypcoB KomnnuectBo
y4eOHBIX 4acoB
8 [lepBOoHaYaJIbHBIE XUMUYECKUE MOHSATHUS. 20
Baxueiimue npenctaBuTeN HEOPraHMUECKUX BEIIECTB. 30
[Tepuonnueckuii 3akoH u [leproanyueckas CUCTEMAa XUMUYECKHUX 15

snemenTtoB JI. 1. MengaeneeBa. CTpoeHue aToMOB. XUMHUYECKast
cBsA3b. OKHUCIUTENHbHO-BOCCTAHOBUTEIILHBIC PEAKIINH.

9 BemecTBo u xuMuueckasi peakifusi. 17
HemeTaynsl 1 X cOeTMHEHUSI. 24
MerTtauiel ¥ UX COSIUHEHUS. 20
XUMUS M OKpY’KaIoIIas cpeja. 3

INOACHUTEJIBHASA 3AIINCKA

CornacHo cBoeMY Ha3HAYCHMIO IPUMEpHas paboyast Mporpamma sBJsieTcs OpUSHTUPOM IS
COCTaBJIEHUS pabouMX aBTOPCKUX MIPOrpamMM: OHa AAET MpeACTaBIECHUE O LEeIX, 001mei
CTpaTeru 00y4eHus, BOCIIMTAHUS U PA3BUTUSA 00yJaroIUXCs CPEACTBAMU y4eOHOr0 IpeaMeTa
«XUMUSY; yCTaHABIMBACT 00s3aTeIbHOE IPEIMETHOE COJIepKaHKe, IPeayCcMaTpUBaeT
pacripeielieHle ero 1o KiaccaM U CTPYKTYPUPOBAaHHUE €ro Mo pa3jieiaM U TeMaM Kypca,
orpeeNnseT KOJUYEeCTBEHHbIC U KaUeCTBEHHbIE XapaKTEPUCTUKHU COAEPIKaHUs; 1aéT IPUMEPHOe
pacripesiesieHie y4eOHbIX YacoB 110 TEMAaTHUECKUM pa3ziesiaM Kypca U peKOMEHyeMYIO
(mIpuUMEpPHYI0) NOCIEI0BATEIILHOCTh UX U3YUEHUS C YUETOM MEXKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTr0 Mpoliecca, BO3PACTHBIX 0COOCHHOCTEN
00yJaroIuxcs; onpeAesseT BO3MOXKHOCTH IIpeaAMeTa JJIs pealn3alu TpeOOBaHuH K
pe3yabTaTaM OCBOCHHUsSI OCHOBHOM 00pa30BaTeIbHOMN IPOrpaMMbl HA yPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHUs, a TaK)Ke TPeOOBAHUM K pe3ysbTaTaM 00y4eHHUs] XUMUU Ha YPOBHE LieJIel U3ydeHust
MpeMETa U OCHOBHBIX BHJIOB YU€OHO-TI0O3HABATEIILHON JEATEIHHOCTH/ YIEOHBIX AEHUCTBUM
Y4EHHKA 110 OCBOEHUIO y4eOHOTO COJIepKAHMUS.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O [IPEJIMETA «XVUMU»

Bxnag yuebnoro npeamera « XuMus» B JOCTHXKEHUE 1I€TIEH OCHOBHOTO OOIIET0 00pa3oBaHMs
00yCJIOBJIEH BO MHOI'OM 3HAUYE€HUEM XMMUYECKOW HAyKH B MIO3HAHUU 3aKOHOB MPUPO/IBL, B
pPa3BUTUHU IPOU3BOAUTENBHBIX CHII OOIIIECTBA U CO3AAHUU HOBOM 0a3bl MaTEPUATLHOM KYIbTYPHI.

XHMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK pacIpOCTpaHUiIa CBOE BIMSHUE Ha BCE
00J1aCTH YEJIOBEUECKOT0 CYIIIECTBOBAHUS, 3a/1ajla HOBOE BUJICHHE MHPA, CTaJla HEOThEMIIEMBbIM
KOMITOHEHTOM MHPOBOM KYJIBTYphl, HEOOXOMMBIM YCIIOBHEM XKM3HH OOIIECTBA: 3HAHUE XUMUHU
CIIY’)KUT OCHOBOM U1 (hOPMUPOBAHMSI MUPOBO33PEHUS YEIOBEKa, €0 MPECTaBICHUN O
MaTepHaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (hOPMUpPYEMbIe XUMHUEN MPEACTaBICHUS O
B3aMMOIIPEBPAIIECHUAX SHEPTUU U 00 IBOJIOIUH BELIECTB B MPUPO/IE; COBPEMEHHAS XUMUS
HalpaBJieHa Ha PelIeHHe TI00aIbHBIX TPOOJIEM YCTONUNBOrO pa3BUTHI YeIOBEYECTBA —
CBIPbEBOM, SHEPreTUYECKOH, MUIIEBOI U HKOJIOTHUECKOM Oe30M1acHOCTH, TPobIeM
3IpaBOOXPaHEHUS.

B ycnoBusix Bo3pacTaromiero 3HaueHus: XMMHHU B dKU3HU OOIIECTBA CYIIECTBEHHO MOBBICUIIACH
POJIb XMMHUYECKOr0 00pa3oBaHus. B mane conuanu3ayuy OHO SIBJISI€TCS] OTHUM U3 YCIIOBHH
(dbopMHpOBaHUS UHTEIUIEKTA TUYHOCTU M TAPMOHUYHOTO €€ Pa3BUTHS.



CoBpeMEeHHOMY YeJIOBEKY XMMHUECKHE 3HaHUS He0OXOIUMBI JIsl TPUOOPETEHUS
OOLIEKYJIBTYPHOTO YPOBHSI, TO3BOJISIFOILIETO YBEPEHHO TPYIUTHCS B COLIUYME U OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOPA3HOM KH3HHU 00IIECTBA, UIsI OCO3HAHUS BaXKHOCTH Pa3yMHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U 3/10POBbIO JIPYI'HX, K OKpY)KaroIlllel NpUpPOIHON cpeae, 1is
IPaMOTHOIO MTOBEAECHUS IIPU UCIIOJIB30BAHUU PA3IMUHBIX MaTEpUaAIOB U XUMUYECKUX BEILIECTB B
MOBCE/IHEBHOM JKHU3HH.

XuMuyeckoe 00pazoBaHuE B OCHOBHOM LIKOJIE SIBISETCS] 0A30BBIM 110 OTHOILIEHUIO K CHUCTEME
o011ero XuMu4Yeckoro oopazoBanus. [103ToMy Ha COOTBETCTBYIOLIEM €MY YPOBHE OHO
peau3yeT NpUCyIue o0IeMy XUMUYECKOMY 00pa30BaHHI0 KIFOUYEBbIE [IEHHOCTH, KOTOPhIE
OTpakaroT roCyAapCTBEHHBIE, OOLIECTBEHHbIE U UHIUBUyaIbHbIe HTOTPEOHOCTH. DTUM
OTIpeieIIsIeTCs CYUTHOCTh O0LIel cTpaTeruu 00y4eHus, BOCIUTAHUS U PA3BUTUS 00Y4aIOIINXCS
CpeICTBAaMU y4eOHOTO peaMeTa « XUMUs.

I/I3y‘IeHI/IC npeamceTa:

1) crmocoOCTBYET peann3aliii BO3MOKHOCTEH JUIsi CaMOpa3BUTHSL U POPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o0mIel U (yHKITMOHATBHOU IPaMOTHOCTH;

2) BHOCHUT BKJIaJ] B (JOpMUPOBAaHNE MBIIIUICHUS] H TBOPUYECKUX CITIOCOOHOCTEH MOAPOCTKOB,
HABBIKOB X CaMOCTOSITENIbHON yueOHO! NEesATENIbHOCTH, IKCIIEPUMEHTAIbHBIX U
HCCJIEIOBATEIbCKUX YMEHUMN, HEOOXOAUMBIX KaK B IIOBCETHEBHOM U3HU, TaK U B
npodecCuOHaIbHOMN 1S TeIbHOCTH;

3) 3HaKOMUT CO CHGHH(bHKOﬁ HAay4YHOTI'O MBIIIIJICHUS, 3aKJIAABIBACT OCHOBBI HEJIOCTHOI'O B3IJIs1Aa
Ha CIMHCTBO IIPUPOABLI KU YCIIOBCKA, ABJISACTCA OTBCTCTBCHHBIM 3TAallOM B (bOpMPIpOBaHI/II/I
CCTGCTBGHHO-HaquOﬁ rpaMOTHOCTH IIOAPOCTKOB,

4) ciocobCcTBYET (POPMUPOBAHHUIO IICHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM,
K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00Pa30BaHKE IKOJIBHUKOB.

Ha3Bannsle HanpaBieHUs B 00y4e€HUN XUMUHU 00€CIeunBaloTCs crienu(UKoON coepKaHus
npeaMeTa, KOTOPBIN SBIISETCS MeJarornyecky alaiTHPOBAHHBIM OTpaykeHHEeM 0a30BOM HayKH
XHMMWH Ha OIPEACIEHHOM JTalre e€ pa3BUTHS.

Kpr XHUMHHU OCHOBHOH IIIKOJIBI OPHUCHTHPOBAH Ha OCBOCHUC O6y‘IaIOIJ_II/IMI/IC$I OCHOB
HEOPT: AHUYECKON XUMUH U HEKOTOPBIX MOHATUN U CBEICHUI 00 OTACIBHBIX 00BEeKTax
OpFaHquCKOﬁ XHUMMHH.

CtpykTypa conepxanus npeamera chopMUpPOBaHa HAa OCHOBE CHCTEMHOTO TOJX0/1a K €ro
HN3YUCHUIO. CO}Iep)KaHI/IC CKJIaAbIBACTCA U3 CUCTCMBbI HOHATHI 0 XUMHUYECKOM DJIEMEHTE U
BEIIIECTBE M CUCTEMbI TOHATUH O XUMUYECKOH peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpraHU30BaHbI 10 MPUHIIUITY MOCIICIOBATEIBHOTO PA3BUTHUS 3HAHUN Ha OCHOBE TEOPETHUCCKUX
NPEJICTaBICHUN Pa3HOTO YPOBHS: aTOMHO-MOJICKYJIIPHOTO YUCHHUSI KaK OCHOBBI BCETO
ecTecTBO3HaHus, ypoBHs [leproauueckoro 3akoHa /. . MeneneeBa kak OCHOBHOTO 3aKOHA
XUMHHU, YICHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSA3H, MPEACTABICHUH 00
AIIEKTPOIUTUIECKOM TUCCOIMAILIMY BEIIECTB B pacTBOpax. TeopeTuueckue 3HaHUs
paccMaTpUBAIOTCS HA OCHOBE AMITMPUYECKHU TIOJTYUCHHBIX U OCMBICJICHHBIX (haKTOB,
Pa3BUBAIOTCS MOCIIEIOBATEIBLHO OT OJJHOTO YPOBHS K JIPYTOMY, BBIITOJIHSS (YHKIIUU OOBSICHEHHSI
U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BOBMOKHOCTEH MPAKTHUECKOTO MPUMEHEHHS U
MOJTyYCHHUST N3y4acMbIX BEIICCTB.



Takast opranuzanus cofepx aHus Kypca criocoOCTBYET NMPEeACTaBICHUIO0 XUMHUECKON
COCTABJISIOIIEH HAYYHOU KapTUHBI MUPaA B JIOTHUKE €€ CUCTEMHOM IPUpOABL. Tem caMmbiM
o0ecreynBaeTcsi BO3SMOKHOCTD (POPMUPOBAHMS Y 00YHAIOIIUXCSl IEHHOCTHOTO OTHOILICHUS K
HAayYHOMY 3HaHHUIO U METOJ]aM [103HAaHUA B HayKe. BakHO Tax)ke 3aMETUTh, YTO OCBOCHUE
COJIepKaHus Kypca IIPOUCXOIUT C IIPUBJICYEHUEM 3HAHUI U3 paHee U3yYEHHBIX KypCOB:
«Oxkpyxaronmi Mupy», «buosnorus. 5—7 kiaccb» U «dusnka. 7 Kiacey.

LEJIN U3YUEHMA YVYEBHOI'O ITPE/IMETA «XWUMUS»

K HanpaBieHuio nepBocTeNeHHON 3HAYMMOCTH IIPU peain3aluy o0pa3oBaTeIbHbIX (QyHKIIHIHA
npeaMera «XUMHUs TPAJAULUOHHO OTHOCIT (JOPMUPOBAHHUE 3HAHUI OCHOB XUMHUECKOW HAYKH
Kak 00JaCT COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTHUECKOM JeSITEIbHOCTH YeJIOBEKa U KaK
OJIHOTO U3 KOMIIOHEHTOB MUPOBOMU KYJIBTYPBI.

3ajaya mpeaMeTa COCTOUT B (POPMHUPOBAHUH CHCTEMbl XUMUYCCKUX 3HAHUA — BaKHEHIITNX
(bakToB, MOHATHUH, 3aKOHOB U TEOPETHUECKUX MOJOKEHHUH, TOCTYIMHBIX 0000IIeHNH
MHUPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKH, 3HAHUN 0 HAyYHBIX METOJIaX U3y4YCHHS BEIIECTB
U XUMUYECKUX peaKlui, a Takke B (POPMUPOBAHUU U PA3BUTHH YMEHHM U CIOCOOOB
JIeATEeILHOCTH, CB3aHHBIX C TUIAHUPOBAHHUEM, HAOIOACHUEM U IIPOBEICHUEM XUMHUUYECKOTO
SKCTIIEPUMEHTA, COOJIFOICHUEM TIPABUII 0€30ITaCHOT0 0OpaIeHHs C BEIIECTBAMH B TIOBCETHEBHOM
JKM3HU.

Hapsny ¢ 5Tum nenu nu3ydeHus mpeaMeTa B IporpaMMe yTOUHEHBI M CKOPPEKTHPOBAHEI C
y4€TOM HOBBIX IIPUOPUTETOB B CUCTEME OCHOBHOTO 0011eT0 00pa3oBanusi. CeronHs B
00pa3zoBaHuM 0cO00 3HAUNMOM NPU3HAETCS HANIPABIEHHOCTh 00Y4YEHUs HA pa3BUTHE U
caMOpa3BUTHE JIUYHOCTH, (POPMUPOBAHUE €€ UHTEJUIEKTa U 0011el KyapTyphl. O0yueHue
YMEHUIO YYUTHCS U MPOJIOIDKATH CBOE 00pa30BaHUE CAMOCTOSITEIFHO CTAHOBUTCS OJTHOM U3
BOXHEHIINX (QYHKIUI yueOHbIX IPEIMETOB.

B cBs13u ¢ 3TUM IIpH M3y4EHUH MIpeIMETa B OCHOBHOMH IIKOJIE IOMUHHUPYIOLIee 3HaUeHNe
NPUOOPENTHN TaKKue LIETH, KaK:

1) ¢opMupoBaHUE HHTEILICKTYAJIbHO PA3BUTOM JIMYHOCTH, TOTOBOW K caMO00Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOATEILHOMY NPUHITHIO PEIICHU, CIIOCOOHOH alalTHPOBAThCS K
OBICTPO MEHSIOIIUMCS YCIIOBHUSM JKU3HHU;

2) HaNpaBJICHHOCTh O0YYCHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE YUAIIUXCs K
CaMOCTOSITENIbHOW TTO3HABATELHOM JIeSITeIbHOCTH, HAYYHBIM METOAaM MTO3HAHUS,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

3) obecriedeHne ycIoBHiA, CTIOCOOCTBYIOIIUX MPHOOPETEHHIO 00YYaIOIIMMUCS OTIBITA
pa3sHOOOpa3HOM 1eATeNbHOCTH, TO3HAHUS U CAMOTIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEpCAIbHOE 3HAYEHHUE JUIsl Pa3IMYHbIX BUJIOB JEATEIbHOCTH;

4) ¢dopmHupOBaHHE YMEHUI OOBSCHSATH U OLICHUBATh SIBJICHUS OKPY)KAIOIIETO MUpa Ha
OCHOBAHMU 3HAHHH U OMBITA, TOJYYEHHBIX IPU U3yYEHUU XUMUU;

5) ¢opmupoBaHue y 00yJaroIUXcsi TyMaHUCTHYECKUX OTHOLICHUH, TOHMMaHHS IEHHOCTH
XUMHUYECKHX 3HAHUN JJIs1 BBIPAOOTKH HKOJIOTHUECKH 11e71eCO00Pa3HOro MoBeIeHUs B OBITY U
TPYAOBOM JAEATEIBHOCTH B IIEISIX COXPAHEHHs CBOETO 3/I0POBbSI U OKpY KaroIlel MpUupoaHOM
Cpenbl;

6) pa3BUTHE MOTHBALMH K 00YYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA
OCHOBE YCBOEHHSI O0IIEUEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY
npoduis 1 HaIIPaBJICHHOCTU AaJbHEUIero 00yueHHs.

MECTO YYEBHOI'O ITPE/IMETA «X1UMU» B YUEBHOM IIJIAHE



B cucreme o6miero oOpazoBanus «XUMHUs» MPU3HAHA 00s3aTEIHHBIM YI€OHBIM ITPEIMETOM,
KOTOPBII BXOJIUT B COCTaB MPEAMETHON o0siacTi «EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Y4eOHbIM IIaHOM Ha e€ u3y4eHue oTBeieHO0 136 yueOHbIX YacoB — 110 2 4 B HEJeN0 B 8 U1 9
KJIacCax COOTBETCTBEHHO.

Jis kakoro Kiiacca mpeaycMOTPEHO pe3epBHOE yueOHOe BpeMsi, KOTOPOE MOKET ObITh
MCIIOJIb30BAHO YYaCTHUKaMU 00pa30BaTeNIbHOTO Mpoliecca B HeNsiX (POpMUPOBAHHUS
BapUATUBHOW COCTABJISIONICH COIEp)KAHU KOHKPETHOU paboueit mporpammsl. [Ipu aTom
o0s3arenpHas (MHBapUaHTHAs) YacTh COICPKaHUSI IPEAMETa, YCTAHOBJICHHAS TPUMEPHO
paboueit mporpamMmoii, U BpeMsi, OTBOAMMOE Ha €€ U3ydeHue, JOJKHBI ObITh COXPaHEHBI
MOJIHOCTBIO.

B cTpykType npumepHoit pabodeit mporpaMMbl Hapsly ¢ TOSICHUTEITLHOM 3alMUCKON BBIICTICHBI
CJIEIYIOIINE Pa3IEbl:

-IJIAHUPYCMbIC PE3YJIbTAThl OCBOCHU yqe6Hor0 npeamMeTa «XUMUAY) — JINYHOCTHBIC,
MCTAIIPEAMCTHBIC, TPCAMCTHBIC,

-COACPIKAHHC y‘lC6HOFO npeamMeTa «XUMHUSA» IO TOAaM O6y‘{eHI/I${;

-IIPUMECPHOC TCMATHYCCKOC IINIAHUPOBAHHUEC, B KOTOPOM ACTAIM3UPOBAHO COACPIKAHUC Ka)K,HOﬁ
KOHerTHOﬁ TEMBbI, YKAa3aHbI KOJIMYCCTBO YaCOB, OTBOAUMBIX Ha eé HN3YUCHUC, U OCHOBHBIC BU/IbI
y‘le6H0ﬁ ACATCIIbHOCTU YUCHHUKA, (bopMpreMHe IIpU U3YUCHUU TCMHI, HpI/IBe)IéH IECPpCUCHb
,I[eMOHCTpaI_II/Iﬁ, BBITIOJIHACMBIX YYHUTCIICM, U TICPCUCHb PCKOMCHAYCMbIX J'Ia60paTOpHLIX OIIBITOB
N MMPAKTUYCCKHUX pa60T, BBITIOJIHACMBIX YUallITUMUCH.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA «XUMMUSD»
8 KJIACC

[IepBoHaYAIBLHBIE XUMUYECKHE TOHATHUS

IIpenmer xumuu. Pone XuMuu B )KU3HU desioBeKka. Tena u BeuectBa. PU3nyecKue CBOMCTBA
BEILECTB. ArperaTHoe cocTosiHue BemecTB. [IoHsATHE 0 METO/1axX O3HAHUS B XUMUU. XHUMHUS B
cucteme Hayk. Huctsle BemectBa u cmecu. CiocoObl pasielieHus cMecei.

ATOMEI 1 MOJICKYJIBI. Xumunueckue 3JieMeHThl. CHMBOJIBI XHMUYECKHX 3JIEMEHTOB. HpOCTI)Ie u
CJIOJKHBIC BEIICCTBA. ATOMHO'MOHCKYHHPHOC YUCHHUC.

XuMu4deckas (bopMlea. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocCTaBa BEUICCTB. OrHocurenbHas aToMHas Macca. OTHOCUTEIIbHAS MOJICKYJIdpHas Macca.
Maccosas J0JIA XUMHYCCKOT'O 3JIECMCHTA B COCAMHCHU .

Pu3nuecKue U XUMHYECKHUE SIBICHUS. XMMHAYECKAs peaKIUs U €€ NPU3HAKHU. 3aKOH COXpPaHEHUs
Macchl BellecTB. XuMuyeckue ypaBHeHus. Kiaccuduxanus XxuMuyeckux peakui (CoeIMHEeHus,
pasyIoKeHus, 3aMEelIeHUs, 0OMEHa).

XUMHUUECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU TIOCYI0H, C TpaBUIIaMH PabOTHI B
nJabopaTopuu U puEMaMu 0OpalleHus ¢ J1adopaToOpHbIM 000pYI0BAHUEM; U3yUECHUE U
onucaHue (PU3NYECKUX CBOMCTB 00pa3Ii0B HEOPTaHMUECKUX BEIIECTB; HaOM01eHue (Pru3nuecKux
(maBeHHE BOCKA, TasHHE JIbJIa, pACTUPAHUE caxapa B CTYIIKe, KUTICHHE U KOHJICHCAIUS BOJIbI)
U XUMHUYECKUX (TOpeHHe CBEYH, MPOKATUBAHUE METHOM MTPOBOJIOKH, B3aUMO/ICHICTBHE MeTia ¢



KHCJIOTOM) SIBIICHHI, HAOIIOICHUE U OTMCAaHKE MTPU3HAKOB MPOTCKAHHUS XUMHYECKIX PEaKIui
(pa3noxkeHue caxapa, B3aMMO/ICHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM OapHus, pa3IoKeHHE
ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMoieiicTBUE Kene3a ¢ pactBopoM coiid meau(Il));
u3ydeHHe croco0O0B pa3fAeseHus cMecel (C MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE, BHIMTAPHBAHHE,
JUCTUIUIALMS, XpoMaTorpadusi), MpoBeACHNE OYUCTKY TTIOBAPEHHOM COJIN; HAOJII0JeHUE U
OTHCaHKE PE3YJIbTATOB MIPOBEACHUS OIBITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS! MACCHI;
CO3JIaHUE MOJIeNIel MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Baxknele npeIcTaBUTEIN HEOPraHUYECKUX BEILIECTB

Boznyx — cmecs razos. CoctaB Bo3nyxa. Kuciaopo — 3j1eMEHT U IPOCTOE BELLECTBO.
Haxoxxnenne kuciopoaa B mpupoje, GU3ndecKue 1 XMMUYECKHE CBOMCTBA (PEaKIIMK TOPEHUS).
Oxcunpl. [Ipumenenne kucnopoaa. CrnocoObl MOTYYEHUsT KUCIOPOia B TAOOPAaTOPUH U
npombIuieHHOCTH. KpyroBopot kucnopona B mpupoae. O30H — ayutoTpornHas Moaudukanus
KHCIIOpO/Ia.

TerutoBo# 3¢ (exT XMMUYECKON peakiuy, TEPMOXHUMUYECKUE YPaBHEHUS, IK30- 1
9H/I0TEpMHUECKUE peaky. TOIMBO: yrojib U MeTaH. 3arpsa3HeHre BO3/1yXa, YCUJICHUE
NapHUKOBOTO P QeKTa, pa3pylnIeHre 030HOBOTO CIIOA.

Bonopon — anemeHT u npocroe BeuiecTBo. Haxoxaenue Bogopoaa B npupoje, pusuueckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOcO0b! onydeHus. Kucnotsl u conu.

KonuyectBo BemectBa. Moabs. MoisipHas Macca. 3akoH ABOTajipo.
MoutsipHbIii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHE HHSIM.

®dusnueckue cBOMCTBa BoAbl. Bona kak pactsoputens. PactBopsl. HackleHHbIE 1
HEHACBIIIEHHBIE PACTBOPEL. Pacmeopumocms eeujecms 6 6o0e.r Maccopas 10 BEIIECTBA B
pacTBope. XuMHUYecKre cBoiicTBa BoJbl. OcHOBaHMs. Posb pacTBOPOB B PUPOJE U B KU3ZHU
yenoBeka. KpyroBopot BojibI B ipupoie. 3arps3HeHre MpUPOAHBIX Boa. OXpaHa U OYMCTKA
IIPUPOJHBIX BOJ.

Knaccugukanus Heopranndeckux coennnennii. Oxcunpl. Knaccugukarms okcuaos:
cojeoOpa3ymomniue (0OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIE) U HeconeoOpasytomue. Homenknarypa
OKCHJIOB (MEXyHapoiHas ¥ TpuBHaiIbHAsA). PU3ndeckue 1 XUMHUECKUE CBOMCTBAa OKCHU/IOB.
ITony4yenue OkCHUI0B.

OcHoBanus. Knaccudukanys ocHOBaHUMN: MIETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHOBaHuU# (MeXAyHapoaHas U TpuBUaibHas). Ousnueckue u XuMHUYECKHE
cBoMcTBa OCHOBaHUU. [loirydenre OCHOBaHHUI.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciaot (MeXIyHapoHasi U TPUBUATBHAS).
duznueckre 1 XUMUUYECKUE CBOMCTBA KUCIIOT. P aktuBHocTH MeTaiuioB H. H. bexerosa.
[Tomy4yenue Kucor.

Comu. Homenkmnarypa comneit (MeKayHapoHasi ¥ TPUBUATBHAS).
du3nyecKue 1 XuMHU4YecKre cBoicTBa cosel. [lomydenue coneil.

I'eneTnueckas CBI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COCIUHEHUI.




XUMHUYECKUH SKCIIEPUMEHT: KaYeCTBEHHOE OIpe/IeTICHUE COIePKaHUsI KUCIIOPOAa B BO3IyXe€;
NOJIy4eHue, coOMpaHne, pacro3HaBaHUe U U3yYeHHE CBOWCTB KUCIIOPO/1a; HAOIIOICHHE
B3aUMO/ICHCTBUS BEIIECTB C KMUCIOPOJIOM U YCIOBHUSI BOSHUKHOBEHUSI U MPEKPAIECHUSI TOPEHUS
(moxapa); o3HaKOMIIEHUE ¢ 00pa3liaMi OKCHJIOB U OIMCAHUE MX CBOWCTB; IMOIYYCHHE,
coOupaHue, paclio3HaBaHUE U U3yYEHUE CBOWCTB BOAOPO/1a (TOPEHUE); B3aUMOJICHCTBUE
Boopoza ¢ okcuaoM Meau(Il) (Bo3MOKHO HCIIONB30BAHKE BHICOMATEPUAIIOB); HAOTIOICHHE
00pa3IoB BEIIECTB KOJIMYECTBOM | MOJIb; HCCIIEIOBAHUE OCOOCHHOCTEH PaCTBOPEHHUS BEIIECTB C
Pa3JIMYHON PaCTBOPUMOCTBIO; IPUTOTOBJIIEHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA; B3aUMOJICUCTBUE BOJIBI C METAINIAMU (HATPUEM U KaJIbIIUEM)
(BO3MOYHO HCII0JIb30BAHNE BUJIEOMATEPUAIIOB); OIIPEAEIIEHUE PACTBOPOB KUCIIOT U IIIEJI0UEH C
MOMOIIBIO0 UHIUKATOPOB; UCCIIEI0BAaHNE 00PA3II0B HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX
KJIaCCOB; HAa0JII0/ICHNE U3MEHEHUSI OKPACKH MHIUKATOPOB B PaCTBOPAX KUCIIOT U LIEI0YEH;
u3ydeHue B3aumoeiicTeus okcuaa meau(ll) ¢ pactBopom cepHOI KHCIOTHI, KUCIIOT €
MeTaJlJIaMH, PeaKuii HeMTpanu3aluu; Moxy4eHrne HepacTBOPUMBIX OCHOBAHUMN, BHITECHEHUE
OJIHOTO MEeTaJula JPYTUM U3 PacTBOPA COJIH; PEIICHHE SKCIIEPUMEHTAIBHBIX 3aa4 M0 TeMe
«Baxneinnme KiIaccel HEOPraHMYECKUX COCIUHEHUN».

Ilepuonnueckuii 3akoH U [lepuoanueckas cucreMa xumuueckux diaeMenToB . 1. MeHneneena.
CTpoeHyre aTOMOB. XUMHUYECKasA CBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHEIE PEAKIINHI

[epBBle MOMBITKY KITaCCH(PUKAIIMNA XUMHUYECKHUX JIEMEHTOB. [IoHATHE 0 Irpynmax CXOIHBIX
9JIEMEHTOB (IETIOYHBIE U IETIOYHO3EMEIbHBIE METAJUIbI, TaIOTeHbI, HHEPTHBIC Ta3bl).
DJIeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHBIE OKCUIIBI 1 THAPOKCHUJIBI.

[Tepuonuueckuii 3akoH. Ilepuoauueckas cuctema xumuyeckux snemenTos /1. . Menzeneesa.
KopoTtkonepuoanas u jymHHonepuoHas ¢popMsel [lepruoandeckoil CHCTEMBI XUMHUYECKUX
anemeHnToB Jl. 1. MenaeneeBa. [leproas! u rpynmbl. @U3nyecKknuil CMBICH MOPSAIKOBOIO HOMEDA,
HOMEPOB ME€PHO/Ia ¥ TPYIIIHI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M30Tonbl. DnekTpoHbl. CTpOeHUE 3IEKTPOHHBIX
000J104ek aToMOB nepBbIX 20 XuMHUYecKuX 1eMeHToB [leproandeckoit cucremst /1. U.
MenpneneeBa. XapakTeprUCTUKa XUMUYECKOIO 3JIEMEHTA 110 €ro MoJ0KeHuIo B [leprnonnueckoit
cucteme /1. 1. Menpeneena.

3aKOHOMEPHOCTH U3MEHEHMSI paJyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUTMYECKHUX CBOMCTB 110 rpymmnam U nepuojaaM. 3uadenue [lepruoauueckoro 3akoHa u
Ilepnonueckol CHCTEMBl XMMUYECKUX 3JIEMEHTOB JUIsS pa3BUTHUS HAyKU U npaktuku. /1. 1.
MeHeneeB — y4€HBIN U IPaKIaHUH.

Xumundeckas cBa3b. KoBajaeHTHas (HOJ'ISIpHaH nu HCHOJ’IHpHaSI) CBA3b. BJICKTPOOTpI/ILIaTCJIBHOCTL
XUMHYSCKHX 3JIeMEHTOB. MloHHAs CBSA3b.

Crenecub okuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIHHEIC pCaKkuu. HpOI_ICCCBI OKHCJICHUA 1
BOocCTaHOBJICHHA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XVUMHYECKUH KCIIEPUMEHT: U3y4yeHUe 00pa3IoB BELIECTB METAJUIOB U HEMETAJLIOB;
BSaI/IMO,ZleI\/’ICTBI/Ie HApOKCHUaa HUHKA C paCTBOpaMHU KHUCIIOT U menoqeﬁ; IMPOBEACHUE OIIBITOB,
WITIOCTPUPYIOIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKLUil (TOpeHue, peakiuu
pa3I0kKEeHUs], COeTUHEHNU ).

MexnpeaMeTHbIe CBS3H



Peanuzanus MeXIpeIMETHBIX CBSA3EH MPU U3yYECHUH XUMUU B 8 KJIacCe OCYIIECTBIISIETCS Yepes
UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATUMN, TaK M MIOHSITHH, SBIISIOIUXCS
CUCTEMHBIMU JJISl OTJEJIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO01mue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: Hay4HBIH (DAaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CHHTE3, KJIacCH(UKAIIHS, IEPUOAUIHOCTD, HAOIIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE,
MU3MEPEHUE, MOJIETIb, SIBJICHUE.

®dusnka: MaTepusi, aToM, FJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJINI, ©30TOIIbI,
PaaMOaKTUBHOCTD, MOJICKYJIa, DJIEKTPUUECKHUH 3apsil, BEIIECTBO, TENO0, 00bEM, arperaTHoe
COCTOSTHUE BEIIIECTBA, ra3, (U3NUEeCKHE BETUIHHBI, CIUHUIIBI U3MEPEHHUS, KOCMOC, TUTAHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE TTOPOIBL, TOJIE3HBIE HCKOMIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BGHIGCTBO U XUMHWYCCKAaA PCAKIINA

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux anemeHTos 1. . Menneneesa.
CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XMMUYECKHUX AJIEMEHTOB MEPBBIX
TpEX NEPUOOB, KaIus, KaJIbLIUA U UX COEIMHEHUI B COOTBETCTBUHU C MIOJIOKEHUEM JIEMEHTOB B
[Tepuonuueckoil cuctemMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUIbl XUMUYECKON CBA3HM. TUIBI KPUCTAINIMYECKUX PEMIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKN U BUJIa XMMUYECKOM CBS3H.

Knaccudukanus u HoOMEHKJIaTypa HEOPraHU4YECKUX BELIECTB

(MexxyHapoHas U TpUBUATIbHAs). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Ppa3IMYHBIM KJIaCCAM HEOPTaHMYECKUX COCIMHEHUM, TEHETUYECKas CBSI3b HEOPTraHMYECKHUX
BEILECTB.

Knaccugukaius XuMHUUeCKUX peaklnii o pa3IMyHbIM IpU3HAKaM (110 YUCIY U COCTaBY
YUYacTBYIOUIMX B PEaKIUH BELIECTB, 10 TEMJI0BOMY 3(P(eKTy, M0 U3MEHEHHIO CTeNeHen
OKHCIICHUSI XMMUYECKHX 3JIEMEHTOB, IO 00PaTUMOCTH, [0 YYaCTHIO KaTanu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTre o ckopocTu XUMHUYECKOH peakuuu. [Tonstue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHUX peakiusx. [loHaTre 0 rOMOreHHBIX U TeTepPOreHHbIX peakuusx. [lonamue o
Xumuueckom pasrosecuu. Paxmopwl, erusowue Ha CKOPOCMb XUMUYECKOU Peakyuu u
NONOJICEHUE XUMULECKO20 PABHOBECUSL.

OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITUH, YIEKTPOHHBIN OalaHC OKHCITUTEIHHO-
BOCCTAaHOBUTEIbHOM peakiuu. CocTaBiIeHUE YPABHEHUI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 3AEKTPOTUTUYECKON AUCCOIUALNH. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
AHHOHBI. MEeXaHHM3M JIUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU XUMUYECKOU CBS3H.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.



Peakiiun nonHOro oOMeHa. Y 0B TPOTEKAHUS PEaKInii HOHHOTO 0OMEHa, TOJTHBIC U
COKpallEHHbIE HOHHBIE YpaBHEHMsI peakuuii. CBOIICTBa KUCIIOT, OCHOBAHUI U COJIEH B CBETE
IpeCTaBICHUN 00 IEKTPOTUTHUECKON Aucconraniy. KauecTBeHHbIE peakiiy Ha HOHBI.
Touamue o eudponusze coneti.

XHWMHYECKUH IKCIICPUMEHT: 03HAKOMJICHUE C MOACIIAMHU KPUCTALIMYCCKHUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METAJJIOB U HEMETAJIOB (rpaduTa M ajiMa3a), CJI0KHBIX BEICCTB
(XJ10pHIa HATPHS); UCCIICIOBAHKE 3aBUCIMOCTH CKOPOCTH XUMHUYECKON PEAKIIMK OT
BO3JICHCTBUS Pa3IMYHBIX (PAKTOPOB; HCCIICIOBAHUE JICKTPOIPOBOIHOCTH PACTBOPOB BELICCTB,
mporecca TUCCOMMAUN KUCIIOT, IIeI04eH 1 coiel (BO3MOYKHO HCITOJIb30BaHUE
BHJICOMATEPHAJIOR); POBEJICHUE OIBITOB, HIUTFOCTPUPYIOIIMX PU3HAKU MPOTCKAHUS PEaKIIHi
HOHHOTO 0OMeHa (00pa3oBaHKE OCajKa, BBIJCICHHE ra3a, 00pa3oBaHUE BObI); OMBITOB,
WUTIOCTPUPYIOIIMX IPUMEPhI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX peakinii (ropeHue, peakiuu
pa3JIoKEeHUS, COSTMHEHNS ); pacliO3HABaHHUE HEOPTaHUYECKUX BEIECTB C IIOMOIIBIO
KaueCTBCHHBIX PEaKIUi Ha HOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtanasl ¥ MX COSIMHEHUS

OO61mas xapakTepucTika ranoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIEC CTEIICHH
okucienusa. CTpoeHre U GU3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — TrajlOTeHOB. XUMHUYECKUE
CBOIICTBa Ha mpUMepe XJopa (B3aUMOJICHCTBUE C METalIaMi, HEMETaJUIaMHU, IIET0YaMHu).
Xnoposogopoa. ConsiHast KMCIIOTa, XUMHUECKHUE CBOMCTBA, ONyueHue, mpuMeHeHue. Jleiictpue
XJIOpa U XJIOPOBOJIOPO/Ia HA OPTaHU3M uelloBeKa. BaxkHeilre XJI0pu/Ipl U UX HaX0XKICHHUE B
PUPOJIE.

O6mas xapaktepucTtuka 31eMeHToB VIA-rpymmbl. Oco0eHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

CrtpoeHue u pu3nyecKue CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPO/AA U CEPhl. AJUIOTPOIHBIE
Mo M (UKAIIH KHCIIOPO/a U cepbl. XUMUYECKUE CBOWCTBa cepbl. CepoBOIOPO/I, CTPOCHUE,
buznueckue u xumudeckre cBorcTBa. OKCUABI Cephbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHIOB.
Cepnas kucnora, puandeckre 1 XMMHYeCKHe CBOICTBa (00IIMe KaK MpeICTaBUTENS Kilacca
KHUCTIOT U cienuduueckre). XUMUYECKUE PeaKIliy, JIeKaIIle B OCHOBE MTPOMBIIIJICHHOTO
croco6a nonydeHus cepHoi kuciaotel. [Ipumenenne. Conu cepHON KUCIOThI, KaYeCTBEHHAS
peakius Ha cynabdar-uoH. HaxoxaeHue cepbl U €€ COeIMHEHUI B MPUPOJIe. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl COSTMHEHUSIMU Cephl (KUCIOTHBIC TOXKIU, 3arpsI3HEHUE
BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALIICHUS.

OO1mast xapakTepucTHKa 371eMeHTOB VA-rpynnbsl. OcCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHbIE
CTETIEHH OKUCIICHHUS.

A30T, pacnpocTpaHeHue B pUpoe, PU3NUECKUe U XUMUYecKue cBoiicTBa. KpyroBopot azora B
npupoje. AMMHaK, ero pu3nuecKue U XMMUYecKre CBOMCTBA, IoyuyeHne U npumenenue. Conu
aMMOHUSI, UX PU3NUYECKHE U XUMHUYECKHE CBOICTBa, MprMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUA. A30THasl KUCIIOTa, €€ Mojay4yeHue, pusndeckue u XMMHYecKue cBoicTBa (o0miue
KaK MpeACTaBUTENS Kacca KUCIOT U cnenuduueckue). Mcnoab3oBanue HUTPATOB U colieit
aMMOHHSI B KaUeCTBE MUHEPAIbHBIX YA0OpEeHUH. XMMHUECKOe 3arps3HeHHE OKpYKarollei
CpeJlbl COEIMHEHUSAMH a30Ta (KMCIOTHBIE TOKIH, 3aTPsAZHEHNE BO30yXa, TI0UYBBI U BOJOEMOB).

®docdop, ammorponHsie Moaudukauu pochopa, pusnueckue U XUMUIeckre cBoiictBa. OKcu
docdopa(V) u pochopnas kucnora, Gpu3nuecKre U XUMUIECKUE CBOWCTBA, TIOTyUYCHHE.
Hcnonp3oBanne GocdaTtoB B Ka4eCTBE MUHEPATHHBIX yIOOPECHUM.



O6mas xapakTepuctuka 3j1eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHHUS.

Yriepon, aluioTponHbeie MOAU(DHUKAINH, pacIpOCTpaHEHHE B IPUPOAE, (GU3HUECKUe U
XUMHUYECKHE CBOMCTBa. AncopOus. KpyroBopot yriepoza B mpupoje. OKCHIBI yriepoaa, ux
bu3HYeCcKre U XUMHUYECKUE CBOMCTBA, JICMCTBUE HA )KMUBBIC OPTaHU3MBI, ITOTyYEeHUE U
IpUMEHEHHe. DKOJIOTHYECKUE POoOJIeMbl, CBA3aHHbIE ¢ OKcuIoM yriaepoaa(IV); rumoresa
100aIbHOTO TOTEIUICHUS KJIIMMAaTa; MapHUKOBBIN 3 ekT. YTroibHas KUCIOTa U €€ COJH, UX
(bu3HYecKre U XUMHUYECKUE CBOIMCTBA, TIOJYyYCHHE U MpUMEeHEeHHe. KauecTBeHHas peakiius Ha
KapOoHaT-uoHKI. Mcnonb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIITUICHHOCTH U
CEIBCKOM XO3SICTBE.

[TepBoHaYaNbHBIC MOHATHS 00 OPTAHUYECKUX BEIECTBAX KaK O COCIMHEHUSIX yriepoaa (MeTaH,
9TaH, TWICH, alleTUJICH, dTAaHOJI, IJIMIEPUH, YKCYCHAS KUCIIOTA). MX cocmag u xumuyeckoe
cmpoenue. TloHsATHE 0 OMOJOTNYECKH BOXKHBIX BEIIECTBAX: KHUPaAX, OeJIKaX, yriIeBogaxX — U UX
pOJIK B )KHM3HU YeJIOBeKa. MamepuanvHoe eOUHCMBE0 OpeaHu4ecKux u HeoOp2aHuyecKux
coeOuHeHuUll.

Kpemuuii, ero pusndeckue u XuMHUYECKUE CBOMCTBA, oNyuyeHue U npuMeHenne. CoenHeHUS
KpeMHus B npupoje. O0miue npeacrapieHus 06 okcuae kpeMuus(IV) u kpeMHUEBOI KUCIoTe.
Cunukarsl, UX UCIIOJIb30BAHUE B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH. Bajicheliuue
cmpoumenvHble MAMepuaIvl. Kepamuka, cmexio, yemernm, 6emo, sxcenezobemon. Ilpobremol
be3onachno2o Ucnonb308aHUs CMPOUMETbHBIX MAMEPUANO8 8 NOBCEOHEGHOU HCUSHUL.

XUMHUYECKUH SKCIIEPUMEHT: U3yuyeHue 00pa3I[0B HEOPraHMUECKUX BELIECTB, CBOMCTB COISIHON
KHCJIOTHI; TIPOBE/ICHIE KAYeCTBEHHBIX PEAKIINA Ha XJIOPUI-UOHBI U HAOJII0IeHUE TPU3HAKOB X
MPOTEKAHHUS; OTIBITHI, OTPaKaIONINe GU3NIESCKHE U XUMHUECKUE CBOMCTBA TaJIOTCHOB U HX
COeMHEHUH (BO3MOKHO UCIIOIb30BaHUE BUICOMATEPHAIIOB); O3HAKOMJICHHE ¢ 00pa3IiaMu
XJIOPUOB (TAJIOTEHUIOB); O3HAKOMJIEHUE C 00pa3iiaMu cephl U €€ COeAMHEHUSIMU (BO3MOKHO
UCIIOJIb30BaHUE BUJICOMATepHaIIOB); HaOI0AeHNE Mpoliecca 00yTIIMBaHUS caxapa Moj
JieficTBUEM KOHLEHTPUPOBAHHOM CEPHOM KMCIOTHI; U3y4YeHHEe XUMUYECKUX CBOIMCTB
pa30aBICHHON CepHOM KHCIIOTHI, MPOBEICHNE KaYeCTBEHHON peaKINK Ha CylIb(paT-HOH U
HaOJroIeHue NMpU3HaKa e€ MPOTEeKaHus; 03HaKOMJIEHUE ¢ (PU3NYECKUMU CBOMCTBAMHU a30Ta,
docdopa u ux coearHEeHUN (BO3MOKHO HCIIOJIB30BAHUE BUIEOMATEPHAIIOB), 00pa3liaMu
a30THBIX U (PocHOpHBIX yIOOpEHNH; MoTydYeHre, COOMpaHue, paclio3HaBaHUue U U3ydeHHe
CBOICTB aMMHaKa; MPOBEICHNE KAYECTBEHHBIX peakluii Ha HOH aMMOHUA U ¢ocdaT-uoH u
M3YYEHUE PU3HAKOB MX MPOTEKAHUsI, B3aUMO/ICHCTBIE KOHIICHTPUPOBAHHON a30THON KUCIIOTHI
C MeJIbI0 (BO3MOKHO MCIOJIb30BAHNE BHICOMATEPUANIOB); H3YUYE€HUE MOJIEIEeH KPUCTAITHYECKUX
pewméTok anMasa, rpadura, gyaepeHa; 03HaKOMIEHHE C IPOLIECCOM aJICOPOLIMU PaCTBOPEHHBIX
BEIIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOIa3a; MojiydeHue, CoOupaHue,
pacrio3HaBaHHEe M U3YYE€HHE CBOMCTB YIIIEKHCIIOTO T'a3a; MPOBEJACHNE KaUeCTBEHHBIX PEeaKInii Ha
KapOOHAT- M CHIINKAT-HOHBI M U3yYeHHUE MMPU3HAKOB UX MPOTEKAHNUST; 03HAKOMIICHHUE C
NPOAYKIMEH CHIIMKaTHON MPOMBIIIICHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 33124 110 TEMe
«BakHelme HeMeTaulbl U UX COSIUHEHUSD.

MeTalutel ¥ BX COCIMHCHUA

OO611ast XapakTepUCTHUKA XUMHUECKUX HJIEMEHTOB — METAJIJIOB HA OCHOBAaHUH HX IOJIOKEHUS B
Ilepuonnueckoi cucreMe xuMuueckux anemeHToB Jl. M. MenzeneeBa u cTpoeHus: aTOMOB.
Crpoenue MetamioB. MeTtaminyeckast CBsA3b M METANINYECKAs KPUCTAIINYECKAs PEIIETKA.
DJIEKTPOXUMUYECKUH P HAIPSIKEHUN METaI0B. PU3NYECKUE U XMMUYECKUE CBOMCTBA



MeTauioB. O01mue crnocoOs! nonydeHust MeTayioB. IIoHsATHE 0 KOPPO3UN METAIIIIOB, OCHOBHBIE
CIoco0bI 3aIUTHI UX OT Koppo3uu. CrutaBsl (CTajb, UyTryH, JOPATIOMUHUM, OpOH3a) U UX
IPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[[{esrounble MeTasuIbL: NTOJIOXKEHUE B [lepuonnueckoi cucreMe XuMuIeckux aiemenTos Jl. 1.
MenpeneeBa; CTpOCHHE UX aTOMOB; HAXOKIEHHE B IpUpoac. PU3NYECKUE U XUMUYECKHE
CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKCuabl U THAPOKCUABI HATpUs U Kanus. [Ipumenenue
LICJIOYHBIX METAJUIOB U UX COCIUHEHUM.

[IlenoyHo3eMenpHbIC METAJUIBI MArHUM M KaJbLM: TTosiokeHue B [lepuoauueckoil cucreme
xuMHu4ecKkux 31eMeHToB . . MenaeneeBa; CTpOCHUE UX aTOMOB; HAXO0XKJIEHUE B IPUPOJIE.
duznyeckre 1 XMMUYECKHE CBOMCTBA Mardus M Kalbld. BaxkHeHIe coeIMHEHN KaabIHs
(oxcua, TuAPOKCH I, coyin). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHUS.

AntoMunuii: nonoxxenue B [lepronuueckoit cucreme xumuueckux aynemeHton /1. U.
MeneneeBa; CTpOEHHUE aTOMa; Hax0XAeHue B mpupoje. Pu3ndeckre 1 XMMUYECKUEe CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Keneso: nonoxenue B [lepuoanueckoii cucreme xumuueckux snemeHTo J. . Menpaeneesa;
CTPOEHHUE aTOMa; HAXOXKJICHHUE B Ipupoae. Duznueckrue u XMMHUYECKHUE CBOMCTBRA JKeJe3a.
Oxkcunpl, runpokcuasl u conu sxenesa(ll) u sxenesa(Ill), ux cocras, cBoOICTBa U MOIy4YEHUE.

XUMHUYECKUH IKCTICPUMEHT: O3HAKOMIICHUE ¢ 00pa3liaMy METAIIJIOB U CIUIABOB, UX
(U3NUIECKUMU CBONCTBAMU; U3YUCHHE PE3YJIbTATOB KOPPO3HH METAILUIOB (BO3MOYKHO
HCII0JIb30BaHUE BUACOMATEPHUAJIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCH/IA KAJIbIIUA U HATPHUS
C BOJIOH (BO3MOYKHO UCIIOJIh30BAaHUE BUICOMATEPUAIIOB); UCCIICIOBAHNE CBOMCTB JKECTKOM BOIBI;
mpolecca ropeHus xelne3a B KUCcIopoie (BO3SMOKHO HUCIIOJIb30BAHUE BUIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIMil Ha MOHBI (MarHus, KajablHs, aJFOMUHUS, [IMHKA,
xenesa(Il) u sxxeneza(Ill), mequ(1l)); HaGmroeHre U OMUCaHKE MPOLIECCOB OKPAIITMBAHUS
TJIAMEHU MOHAMHM HATpPHsI, Kallusl ¥ KalblKs (BO3MOKHO HCIOIh30BaHUE BHIEOMATEPHAIIOB);
uccienoBanre aM()OTEPHBIX CBONCTB TMAPOKCHIA ATFOMUHUS U THIPOKCH/IA IIMTHKA; PEeIICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TeMe «BakHeHIre MeTaTbl U UX COSTMHCHUSD).

XHMHUS M OKpYXKarolias cpeaa

Hosble maTepuaisl 1 TEXHOIOIUU. BenjecTa u MaTepuallbl B IOBCEAHEBHOM KU3HH YEIOBEKA.
Xumus 1 310poBbe. be3onacHoe 1cnob30BaHNe BEIIECTB M XUMHUUECKUX PEAKLU B OBITY.
ITepBast moMoOIb IPY XUMUYECKHUX OKOTax U OTpaBIeHUSAX. OCHOBBI DKOJIOTHYECKOU
IrPaMOTHOCTH. XMMHUECKOE 3arpsI3HEHUE OKPYXKAKOIIeH cpelibl (IIpeenbHast J0myCcTUMas
koHueHTpanus Beniects — [1/1K). Pons XxuMuu B pemieHu 3K0J0THYeCKUX MpooIieM.

[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB (Yroiib, MPUPOIHBIN ra3, HE(PTH), MPOAYKTHI UX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMUYECKUH IKCTIEPUMEHT: U3ydeHHe 00pa3I[0B MaTepHaioB (CTEKIIO, CIUIaBbl METAIIOB,
MOJIMMEPHBIE MAaTEPHUAITHI).

Me)KHpCIlMeTHBIC CBA3HU

Peanuzanus MexXnpeIMEeTHBIX CBSA3€H NpU N3yYEHNUN XUMUU B 9 Kilacce OCYyIIECTBIISIETCS Yepes
HUCIIOJIB30BaHUC KaK 06H_II/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TakK U HOHHTHfI, SABJIAIOIINXCA
CHUCTEMHBIMU JJIS1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OO01ure ecTeCTBEHHO-HAYUHbIe TIOHATHSA: HayYHBIN (DaKT, runoresa, 3aKOH, TEOPUS, AaHATTU3,
CUHTE3, KIaccu(uKaIms, nepruouIHOCTh, HAOIOICHNE, SKCTICPUMEHT, MOICITUPOBAHNE,
U3MepeHue, MOJIETb, SIBIICHNE, TApHUKOBBIN 3()PeKT, TEXHOIOT s, MaTepHAaIbI.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU/I, U30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUYECKHI 3aps]l, MPOBOJHUKH, TTOJTYIIPOBOIHUKH,
JUAJICKTPUKH, (DOTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOsTHUE BEIIECTBA, T'a3,
pacTBOp, PaCTBOPUMOCTb, KPUCTAITMYECKAS PEIIETKA, CTUIaBbI, (PU3NUCCKUEC BETUINHBI,
€MHUIBI U3MEPEHUs, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunTes, pIxanue, Ouochepa, IKOCUCTeMa, MUHEPaIbHbIE YI0OpeHHUS,
MHKPO3JIEMEHTbI, MAaKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmochepa, ruapocdepa, MUHEPAIIBbI, TOPHBIE TIOPOIBI, TTOJIC3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOAHBIE PECYPCHL.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPE/IMETA
«XHUMUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyeHne XMMHHM B OCHOBHOMH ILIKOJIE HAIIPABJIEHO Ha JOCTUKEHUE 00yUYaroIIMMHUCS
JUYHOCTHBIX, METAIIPEIMETHBIX U NPEIMETHBIX PE3YJIbTaTOB OCBOEHHSI yueOHOI0 IIpeaMeTa.

JIMYHOCTHBIE PE3VJbTAThI

JIM9HOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPAMMBbI OCHOBHOTO OOIIET0 00pa30BaHUs JOCTUTAOTCS
B X0JI¢ O0y4YCHHS XUMHUH B €IMHCTBE Y4eOHOW M BOCIIUTATEIIBHON JesaTebHoCcTH OpraHu3anuu B
COOTBETCTBUU C TPATULUOHHBIMU POCCUUCKUMU COILIMOKYJIBTYPHBIMHA U TyXOBHO-
HPaBCTBEHHBIMHU [IEHHOCTSIMU, TIPUHATHIMU B 00OIIIECTBE MTPaBUIaMU U HOPMaMH TTOBEJICHUSI U
CIOCOOCTBYIOT IIPOIECCaM CaMOMIO3HAHUS, CAMOPA3BUTHS U COIIHMATIM3AIINN O0YUAIOIIUXCS.

JInuHOCTHBIE pe3yNbTaThl OTPaKaOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:
ITaTproTH4EeCKOro BOCIIUTaHUSA

1) 1EHHOCTHOTO OTHOIICHHS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYIHOMY
HACJIETUIO, TOHUMaHUs 3HAYCHHSI XUMUYECKON HAYKH B KU3HU COBPEMEHHOTO O0IIeCTBa,
CIIOCOOHOCTH BJIAJIETh IOCTOBEPHON MH(pOpMaIel O EPEeIOBBIX TOCTHKEHUAX U
OTKPBITHSIX MUPOBOM M OTE€UECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTpONCTBE MHpa U 00IIECTBA;

Fpa)K,Z[aHCKOFO BOCIIUTaHUA

2) TpPEeACTaBICHHS O CONMAIbHBIX HOPMAX M MPaBHIaX MEKITHYHOCTHBIX OTHONICHHIA B
KOJUIEKTHBE, KOMMYHHUKATHBHON KOMITETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, Y4eOHO-
HCCIIEIOBATENILCKOM, TBOPYECKOU U APYTUX BUJAX AEATEIBHOCTH; TOTOBHOCTH K
pa3Hoo0pa3HON COBMECTHOM EATEIHHOCTH NP BHIMIOTHEHUN YU4E€OHBIX, TO3HABATEIHHBIX
3a/1a4, BHITIOTHEHUU XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUU y4EOHBIX MPOEKTOB,
CTpeMJICHHS K B3aUMOIIOHUMAaHHUIO U B3aMMOITOMOIIIH B MPOIiecce ITON yueOHOH
JIEATENIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MIOCTYIKHA CBOMX TOBAPUILEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHHMS MOCJEACTBUN MOCTYIIKOB;

IleHHOCTH HAyYHOTO ITO3HAHUS

3) MHPOBO33PCHUYECKHUX MPEACTABICHUHN O BEIIECTBE U XUMUYECKOH peaKIuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABIISIIOLIUX OCHOBY JIJIst



4)

5)

6)

MOHMMAHHUS CYIITHOCTH HAyYHOW KapTUHBI MUpPA; MPEACTaBIEHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3aUMOCBSI35X U€JIOBEKa C IPUPOIHON cpeaoH, o
POJIM XMMUU B IO3HAHUM ITHUX 3aKOHOMEPHOCTEH;

IMMO3HABATCJIIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IMOJTYYCHUC HOBBIX 3HAHUM T10 XHUMHH,
H€O6XOI[I/IMBIX JJIA 00BSICHECHHUS Ha6JIIOI[aeMBIX IMponecCoB U HBHGHHﬁ;

M03HABATEJIbHOM, UH(POPMALIMOHHON U YUTATENBCKON KYJIbTYPBhI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYPOid, JOCTYITHBIMU
TEXHUYECKUMU CPeACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeca K 00yUeHHUI0 U TTO3HAHMIO, JII0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, IIPOCKTHON M MCCIICI0BATEIbCKOM eI TEIIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS O0YUYCHHUS B TAJIbHEHIIIEM;

DopMupOBaHUs KyJIbTYpPbI 3J0POBbS

7)

0CO3HAHMSI IEHHOCTH H3HH, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 37I0POBbIO, YCTAHOBKHU
Ha 3/I0POBBIN 00pa3 KHU3HHU, OCO3HAHUS TIOCIICICTBHI U HETIPUSITUS BPEIHBIX MTPUBBIUCK
(ynotpebneHus ankoroisi, HAPKOTHUKOB, KypeHHs ), HEOOXOIUMOCTH COOIIOACHUS MTPaBUI
0C30MMacCHOCTH NP OOPAIECHUH ¢ XUMHUYCCKHUMH BEIIECTBAMH B OBITY M pEaTbHOMN KH3HHU;

pr,I[OBOFO BOCIIUTaHUA

8)

UHTEpeca K MPAKTUISCKOMY U3yUeHHIO MPodeccuii U Tpyia pa3InyHOro Poja, yBaXKCHUE K
TPYAY U pe3yiibTaTaM TPYAOBOH IESATEILHOCTH, B TOM YHCIIC HA OCHOBE IPUMECHEHUS
NPEMETHBIX 3HAHUW TI0 XUMHUH, OCO3HAHHOTO BBIOOPA WHIUBUYAIBHON TPACKTOPUHU
NPOJIOJDKEHHS 00pa30BaHUs ¢ yY4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIIEITHON MPO(ECCHOHATBHOM eI TeTbHOCTH
U pa3BUTHUS HEOOXOJMMBIX YMEHHIT; TOTOBHOCTh aJalTHPOBATHCS B TPOPECCHOHATLHON
cperne;

DKOJIOTHYECKOI0 BOCIIUTAHUS

9)

9KOJOTHYCCKH I_ICJICCOO6p33HOFO OTHOIICHHSA K TPUPOAC KaK HCTOYHUKY JKU3HU Ha 3CMJ'IC,
OCHOBE €€ CyHICCTBOBAaHUsA, IOHUMAHUS HEHHOCTHU 3I0POBOT'0 U 0€30I1acHOr0 o6pa3a KHW3HHU,
OTBCTCTBCHHOI'O OTHOIICHUSA K C06CTBCHHOMy (1)I/I3I/I‘-ICCKOMy " ICUXUYCCKOMY 300POBbIO,
OCO3HaHUA HCHHOCTHU CO6J'IIO,Z[CHI/I}I IpaBuJI 0e30IacHOro IMMOBCACHUA ITPU pa60Te C
BCIIECTBAMH, a4 TAK)KC B CUTyallUAX, YTPOXKAIOIINX 3J0POBbIO U JKU3HU J'IIO)IGﬁ;

10) crtocoOHOCTH PUMEHSTh 3HAHHMS, TTOJTy4aeMble MPH U3YYCHUU XHUMUH, [T PEIICHNUS 3a/1ad,

CBSI3aHHBIX C OKPYXKAIOIIEH TPUPOJTHON CPEIOM, TOBBIIEHUS YPOBHS YKOJIOTHUYECKON
KYJbTYpbI, 0CO3HAHUSI TII00ATFHOTO XapaKTepa SKOJIOTUUECKUX MPoOIeM U yTel ux
pEeLIeHUs TOCPEACTBOM METOJIOB XUMUHU;

11) 9KOJIOTUYCCKOI'0 MBIIIIJICHUA, YMCHUA PYKOBOJACTBOBATLCS UM B H03HaBaTeHLHOﬁ,

KOMMYHUKATUBHOM M COLIMAIIbHOM MPAKTHKE.

MeTtanpeameTHbie pe3yJibTaThl

B coctaBe MeTanpeIMeTHBIX pe3yIbTaTOB BbIIEISIOT 3HAYMMBbIE 1J1s1 OPMUPOBAHUS
MHUPOBO33PEHUS O0IIEHAYYHbIE TOHATHUS (3aKOH, TEOpHSs, IPUHIIUI, TUIIOTe3a, (haKT, cCUCTEMA,
npoIiecc, SKCIIEPUMEHT U Jp.), KOTOPbIE UCTIONb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX



IpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH U3 3TUX MPEIMETOB (POPMUPOBATH MPEACTABIECHUE O
[EJIOCTHOM HAYYHOH KapTHHE MUPA, U YHUBEPCAIbHBIC YUeOHbIe NeiicTBUA (TI03HABATENbHBIC,
KOMMYHHKATHBHBIE, PETYJISITUBHBIE), KOTOPBIE 00eCTIeYnBal0T (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHON AEATeIbHOCTH.

MeTaHpeI{MeTHHe PE3YIBTATEI OCBOCHUA O6p330BaTeJII>HOI>'I IporpaMMhbl 110 XUMHUHU OTPAXKAIOT
OBJIAICHUC YHUBCPCAJIbHBIMU ITO3HABATCIIbHBIMU I[GﬁCTBPISIMH, B TOM YHCIJIC:

Ba30BBIMU JIOTHYECKUMHU JIEUCTBUSIMHA

1) YMEHHUEM UCIIOJIB30BATh IPUEMBI JIOTHYECKOI'0 MBIIIJICHUS IIPU OCBOCHUH 3HAHUM:
pacKpbIBaTh CMBICI XUMUYECKUX MTOHATUH (BBIIEIATh UX XapaKTEpPHbIE PU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C IPYTHMMHU HOHSATHIMH), UCIIOJIB30BaTh MOHATHUS ISl OOBSCHEHHUS
OTJENBHBIX (PAKTOB U SABICHMIA; BEIOMPATh OCHOBAHUS M KPUTEPHH ISl KIaCCUPUKALIUU
XMMHUYECKHX BEUIECTB U XMMUUYECKUX PEAKLIUI; yCTaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBA3U
MEXy 00BEKTaMU U3YyYEHHSI; CTPOUTD JJOTMUYECKHE PACCYKACHUS (MHIYKTUBHBIE, IeyKTUBHbIE,
10 aHAJIOTHH); 1E1aTh BHIBOJIbI U 3aKJIFOUEHUS;

2) YMEHHUEM IIPUMEHSATH B IIPOLIECCE MO3HAHUS OHATHUS (IIPEIMETHBIE U METAIPEMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIN, UCIIOJIb3YEMbIE B XUMHHU, IPEOOPa30BbIBATh IIKPOKO
IPUMEHSIEMbIE B XUMUU MO/JIENIbHbBIE MPECTABICHUS — XMMHUECKUN 3HaK (CUMBOJI DJIEMEHTA),
XuMH4eckas GopMyia 1 ypaBHEHHE XUMUYECKOH peaKkni — MpU PEHIeHuH Y4eOHO-
MI03HABATEJIbHBIX 33/1a4; C YYETOM STUX MOJEIBHBIX IPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU U3yYaEMbIX OOBEKTOB — XMMHUYECKUX BEILIECTB U
XUMHUUYECKHUX PEAKLIMIL; BBIABISATH OOIINE 3aKOHOMEPHOCTH, IPUUYNHHO-CIIEACTBEHHBIE CBSI3U U
IPOTUBOPEUMS B U3y4aeMBbIX IPOLECCAX U SIBICHUAX; IPeIaraTb KpUTEPUH [Tl BBISBICHUS
ATHX 3aKOHOMEPHOCTEN U MPOTUBOPEUHIL; CAMOCTOSTEIIBHO BEIOMPATh CIIOCO0 perieHus yueOHoM
3a/1a4M (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHMs], BIOMpATh HarOoee MoIXOAIIHH ¢
y4€TOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB);

bazoBeiMu HUCCICI0BATCIIbCKUMH I[GI\/'ICTBI/U[MI/I

3) YMEHHUEM HCIIOIb30BATh IIOCTABIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA II03HAHU, a
TaK)Ke B Ka4eCTBE OCHOBBI JJIs1 (POPMUPOBAHUSI TUIIOTE3BI IO IPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHMUI;

4) MpUOOpPETEHHUE OMBITA O MIIAHUPOBAHUIO, OPTaHU3AINH U TPOBECHUIO YICHHUECKUX
HKCIIEPUMEHTOB: YMEHHE HAOII0IaTh 32 XOJ0M poIlecca, CAMOCTOSTENILHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, GopMyIHpoBaThH 000OIIEHHS U BHIBOBI IO PE3yabTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOeNlaHHOM paboTe;

PaGoroii ¢ undopmanmeit

5) YMEHHUEM BbIOHMPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH MH(OPMAIHIO pa3IMYHBIX
BUJIOB U (pOPM IPECTABICHHUS, TIOTY4YaEMYIO U3 PA3HBIX UCTOYHUKOB (HAyYHO-TIOMYJIspHAs
JUTEpaTypa XUMHUUECKOTO COJIEpXKaHUs, CIIpaBOYHbIE TOcoOus, pecypchl HTepHeTa);
KPUTHYECKH OLIEHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OpMAIINIO;

6) YMEHHEM MPUMEHSTH pPa3InYHbIe METOABI U 3aIIPOCHI IIPH MOUCKE U 0TOOpE UH(pOpMaLUU
U COOTBETCTBYIOLIUX JTAHHBIX, HEOOXOIMMBIX JJI BBIIOJHEHHS Y4€OHBIX U MO3HABATEIbHBIX
3aJa4 ONpeeIEHHOTO THUIIA; TPUOOPETEHNE OTBITa B 00JIACTH MCIIOIb30BaHMs MH(POPMAIIHOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTH, OBJIAJIEHUE KYJIBT YPOU aKTUBHOT'O UCITOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM; CAMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (POPMY IIpe/ICTaBICHUS



UH(POPMAILIUY ¥ WJUTIOCTPUPOBATH PElIaeMble 3a/1a9K HECIIO)KHBIMH CXEMaMH, JHarpaMMaMH,
IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSIMU;

7) YMEHHEM HCIOJIb30BaTh U aHAJIM3UPOBATH B MPOIIECcCe yUCOHON U HCCIIEI0BATEIbCKOM
JACATCIIbPHOCTHU I/IH(i)OpMaI_[I/IIO O BJIMAHWU MMPOMBIIIJICHHOCTH, CCIILCKOI'O XO3SIUCTBA U TPaHCIIOPTa
Ha COCTOSIHUE OKPY>KAIOILLIEH NPUPOIHON CPEbI;

yHI/IBepcaJIBHBIMI/I KOMMYHUKAaTUBHBIMU [[ef/'ICTBI/ISIMI/I

8) YMEHHUEM 3aJ1aBaTh BOIPOCHI (B XO€E AHAJIOTa U/WIH JUCKYCCHH) TI0 CYIIECTBY
o0cyxaeMoi TeMbl, (HOPMYITHUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHHO BHITOTHEHUS
MIPEIJIOKEHHOM 3a1a4u;

9) PUOOPETEHUE ONBITA MPE3CHTAIIUH PE3YIHTATOB BBHITIOJHCHUS XUMUYECKOTO
JKCIIEpPUMEHTA (JTA0OPaTOPHOTO OIBITA, TA0OPATOPHON pabOTHI MO UCCIIECIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOE KTa);

10)  3aMHTEpPECOBAHHOCTH B COBMECTHOM CO CBEPCTHHKAMM MTO3HABATEIILHOM U
HCCIIEIOBATEIILCKON AEATEIBHOCTH IPU PEIICHUH BO3HUKAIOIINX Mpo0IeM Ha OCHOBE y4éTa
00X WHTEPECOB M COTIIACOBAHUS MO3UIUH (00CYXIeHUsI, 00OMEH MHCHHSIMH, «MO3TOBBIC
HITYPMBID», KOOPJIMHAIIMS COBMECTHBIX JICWCTBUM, ONIPE/ICIICHIE KPUTEPHEB 10 OLIEHKE KauecTBa
BBITIOJITHCHHOW pabOTHI | JIp.);

yHI/IBepC&HBHBIMI/I PEryJIsiTUBHBIMU I[CﬁCTBI/I?IMI/I

11)  yMeHHeM CaMOCTOSTEIBHO OIPEICNIATH LIEIU ACATSIBHOCTH, INIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO I€ATEIbHOCTb,
BBIOMpATh Hanbosee 3PGeKTUBHBIE CIIOCOOBI PEIICHHs YIEOHBIX U TTO3HABATEIBHBIX 3a/a4,
CaMOCTOATENIBHO COCTABJIATH WIM KOPPEKTUPOBATH NIPEIIOKEHHBIA aJIrOPUTM IEUCTBUI IIPH
BBITMIOJTHEHUH 3a/1aHUH C YUETOM MOJIYUYEHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX 00BbEKTax —
BEIECTBAX U PEAKIMSIX; OLIEHUBATH COOTBETCTBUE TOJYYEHHOTIO PE3yJIbTaTa 3asiBJICHHOMN LEIIH;

12) YMEHHEM UCIIOJIb30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, [IPEAJIaraeMble B yCIOBUU
3aJIaHUH.

IIpenmeTrHbie pe3yJIbTaThI

B cocTaBe npeMeTHBIX Pe3yIbTaTOB IO OCBOSHHIO 0053aTEIbHOIO COAEPIKAHMS,
YCTAHOBJICHHOT'O IaHHOM MPUMepHON pabodell mporpaMMoid, BBIIEISIOT: OCBOCHHBIE
00y4aromyMuUCs HaydyHble 3HAHUS, YMEHUS U ClIOCOOBI eicTBUH, crieruduyeckue 1is
npeaMeTHON 001acTH «XUMHUS», BUJBI AEATEIBHOCTH 10 MOJTYYEHUIO0 HOBOTO 3HAHUS, €TI0
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

[IpenMeTHBIE pe3yabTaThl IPEICTABICHBI 10 TOJaM 00yUYEeHHs U OTpaxaroT CPOPMUPOBAHHOCTD
y 00y4aronMxcs caeayomux YMEHU:

8 KJIACC

1) PACKpbleams cMblc/l OCHOBHBIX XMMHYECKHUX TIOHATUN: aTOM, MOJIEKYJIa, XUMHUYECKUAN
AIIEMEHT, TIPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OHOPOIHAS M HEOTHOPOTHAS ),
BaJICHTHOCTh, OTHOCHUTEJIbHASI ATOMHAsI H MOJICKYJISIpHAsT Macca, KOJTMYeCTBO BEIIeCTBA, MOJIb,
MOJISIpHAsI Macca, MaccoBas JA0JISI XUMHUYECKOTO DJIEMEHTA B COSTMHEHHUH, MOJISIPHBIA 00BEM,
OKCHJI, KCIIOTa, OCHOBAHHE, COJIb, AIEKTPOOTPHUIIATEIIEHOCTh, CTENICHh OKUCIICHHS, XHMAYECKast
peakius, KiacCuUKaIMs PEaKIfii: peaKIiny COSAUHEHIS, PEaKIIUU Pa3TIOKCHHUS, PEaKITUH
3aMEIIeHHs], peaKIIMi 0OMEHa, YK30- U SHJOTEPMUUYECKHUE PEAKIINH; TETUIOBOH 3 (EKT peakIuu;



AP0 aTOMa, 3JIEKTPOHHBIH CIIOM aTromMa, aTOMHAast OpOUTalb, pPalnyCc aTOMa, XMMHUYECKas CBA3b,
MOJISIPHAS U HETIOJISIpHAsl KOBAJICHTHAs CBSI3b, MOHHAS CBsI3b, HOH, KATHOH, aHUOH, PAaCTBOD,
MaccoBast 10Jisl BellecTBa (IIPOLeHTHAs! KOHIICHTpAIlHsl) B paCTBOPE;

2) ULTIOCMPUPOBAmMsb B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX MOHATUN (CM. 1. 1) U IpUMEHSTh
STHU TOHSTHS IIPU OMMCAHUHU BEILIECTB U UX MPEBPAILICHUI;

3) UCNONb306aMb XUMUUYECKYIO CUMBOJIMKY JJIsl COCTaBJIEHUS (POPMYJI BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

4) onpedensimb BAICHTHOCTh ATOMOB JICMEHTOB B OMHAPHBIX COCTUHEHHUSIX; CTCTICHb
OKUCJICHUS 3JICMCHTOB B 6I/IHapHLIX COCAUHCHUAX TPUHAJICIKHOCTD BCUICCTB K OHpel[eJIéHHOMy
KJIACCy COCUHEHUH 0 (hopMyJiaM; BUJ XUMUYECKOU CBSI3U (KOBAJICHTHAsI U MOHHAS) B
HEOPraHMYECKUX COCAMHEHUSX;

5) packpwvleams cmuvica Ileppoanueckoro 3akona J[. 1. MenaeneeBa: 1eMOHCTPUPOBATH
MNOHUMaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX IOJIOKEHUS B
[lepuonnueckoii cucTeMe; 3aKOHOB COXPAHEHUsI MacChl BELIECTB, IIOCTOSHCTBA COCTAaBa, aTOMHO-
MOJICKYJISIPHOTO YYCHHSI, 3aKOHA ABOTaJIPO; ONUCHIBAMb U XAPAKMEPU306aMb TAOTUIHYIO
¢dopmy Ilepuonuyeckoil CUCTEMBI XUMUUECKUX 3JIEMEHTOB: Pa3NyaTh NOHATUS «TJIaBHAs
noarpynna (A-rpynma)» u «mo6ounas noarpymmna (b-rpynma)y», maneie u 00bIIME TIEPUOIBI;
coomHocums 0003HaUYCHUS, KOTOpBIE HMEI0oTCs B Tabumie «llepuoauaeckas cucrema
XUMHYEeCKHX 1eMeHTOB [l. 1. MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 00IIee YUCIIO 3JIEKTPOHOB U
pacrpeziefieHue UX MO JICKTPOHHBIM CIIO0SIM);

6) Kaaccupuyupoeams XAMUYECKUE FIEMEHThI; HEOpPraHUYECKHE BEIIeCTBA; XUMUUECKUE
peakuuu (1o YMCIy U COCTaBY YYacTBYIOLIMX B pEaKLUU BELIECTB, IO TEIIIOBOMY 3D (DEKTY);

7) Xapaxmepuzo8amu (Onucvl8ams) 0OIINE XUMHUUECKUE CBOMCTBA BEIIECTB Pa3TUIHBIX
KJIACCOB, TTOJITBEPIK/Iasl OIMMMCAHNE IPUMEPAMH MOJICKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIIHii;

8) npocHO3Upoeantb CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT UX KaYCCTBCHHOI'O COCTaBa,
BO3MOXHOCTH IMMPOTCKAHUA XUMHUYCCKUX npeBpameHI/n?I B PA3JIMYHBIX YCIIOBHAX]

9) 8bIUUCIANb OTHOCUTEIIEHYIO MOJIEKYJISIPHYIO H MOJIIPHYEO MacChI BEIIECTB; MaCCOBYIO
JIOJTF0 XMMHUYECKOT0 3JIeMEeHTa 10 (popMyIie COeTMHEHMS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
MPOBOIUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOHN PEAKIINH;

10)  npumensimb OCHOBHBIC OIIEPALMH MBICIUTEIBHON JIEITEIILHOCTH — aHAJHM3 U CHHTE3,
CpaBHeHHe, 0000IIeHUE, CUCTEMATH3AIHIO, KITaCCU(DHUKALIUIO, BBISBICHUE TPUYUHHO-
CJIEICTBEHHBIX CBSI3€W — I U3Y4YECHHUS CBOMCTB BEIIECTB U XUMUUECKUX pEAKLIU;
€CTEeCTBEHHO-HAYYHbIE METObI TO3HAHUS — HAOJI0ACHNE, U3MEPEHNE, MOIETTUPOBAHNE,
HKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

11)  credosams ipaBUIIaM TIOJIB30BAHUS XUMUYECKOH MOCYI0H 1 JTaOOPaTOPHBIM
000pyI0BaHUEM, a TAKXKE TPABUIIaM OOpAIICHUS C BEMIECTBAMH B COOTBETCTBHU C
WHCTPYKITUSMH TI0 BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUICCKUX OIBITOB 110 TIOTYYSHHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (BOAOPO/Ia U KUCIOPO/Ia), TPUTOTOBJICHHIO PACTBOPOB C
onpeaes€HHON MacCOBOM 10JIel paCTBOPEHHOTO BEILIECTBA; IIJIAHUPOBATH U MTPOBOAUTH
XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH U KUCIIOT C IIOMOILBIO
UH/IUKATOPOB (JIakMycC, (eHOIPTAICHH, METUIIOPAHXK U JP.).



9 KJIACC

1) PACKpbl6ams CMblCl OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUUECKHUH 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl pPeaKkiiusl, XUMUUECKasi CBs3b,
TEIIOBOM 3PP EKT peakiuu, MOJIb, MOJIIPHBIH 00BEM, paCTBOP; JICKTPOIUTHI, HEATCKTPOJIUTHI,
3JICKTPOJIMTUYECKAS TUCCOIMAIINSI, PEAKIIMK HOHHOTO 0OMEHa, KaTaIn3aTop, XUMUIECKOE
paBHOBecHe, 00paTUMbIE U HEOOpaTUMBIE PEaKIUU, OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIC
pEeaKIMK, OKHCINUTEh, BOCCTAHOBUTEIb, OKHCICHUE U BOCCTAHOBJICHUE, AJIJIOTPOTIHS,
aM(doTepHOCTh, XUMUYECKAsI CBSI3b (KOBAJICHTHAS, HOHHAS, METAJUTMYECKAas ), KPUCTAILTHYECKAS
peméTKa, KOPpO3Hsl METAIOB, CIUIABBI, CKOPOCTh XMMHYECKOUW peaKIuu, MpeaeabHO
nonyctumas koHuentpamus (IIJ1K) BemecTsa;

2) ULTIOCMPUPOBAmMsb B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX MOHATUN (CM. 1. 1) U MpUMEHSTh
3TU MOHATHUS IIPU ONHUCAHUM BEIIECTB U UX MIPEBPAILCHUII;

3) UCNOIb306aMb XUMUUYECKYIO CUMBOJIMKY JJIsl COCTaBJIEHUS (POPMYJI BEIIECTB U
YPAaBHEHUI XMMUYECKUX PEAKLUH;

4) onpedensims BaJEHTHOCTb U CTENIEHb OKUCIEHUS! XUMUYECKUX AIEMEHTOB B COSIMHEHMSIX
Pa3JIMYHOTO COCTABA; IPUHAAJICKHOCTh BELIECTB K OIIPEACIEHHOMY KJIACCY COSAMHEHUN 110
dopMynaM; BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAsI, HOHHAsI, META/NINYECKas) B HEOPraHMUECKUX
COEIMHEHUSX; 3aps]l MOHA 10 XUMUYECKOH (opMyJie; XapaKTep cpeiibl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COEAVHEHUMN, TUIl KPUCTAJNINYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

5) packpwvleams cmuicnt Ilepunoamueckoro 3akoHa J[. 1. MeHeneesa u J1eMOHCTPUPOBATh
€ro IOHUMaHUE: ONUCLIBAMb U Xapakmepuzosams Tadnnunyo Gopmy [leprnoaudeckoi CuCTEMbI
XUMHYECKHX DJIEMEHTOB: pa3Iu4aTh MOHITHS «TJaBHas moArpymnmna (A-Tpynmna)» U «modoyHas
noarpynna (b-rpymnma)y», mansie u 60bIINe TEPUOBI; COOMHOCUMb 0003HAYEHUS, KOTOPHIE
UMEIOTCS B IEPUOAMYECKOM TaOHIIe, C YNCITOBBIMHU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij Apa, 00Iee YHUCIIO JIEKTPOHOB U pacIpe/ie]IeHHE X
0 AJIEKTPOHHBIM CJIO0SIM); 00bACHAMb 00IIIE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
AJIEMEHTOB U UX COCIMHEHUN B MpEesIax MAJIbIX [IEPUOJOB U TNIABHBIX IMOArPYII C YYETOM
CTPOEHUS X ATOMOB;

6) Kaaccuguyuposams XUMUUECKHUE JJIEMEHTHI; HEOPraHMYECKHUE BELIECTBA; XUMUYECKUE
peakiuu (Mo YUCITY U COCTaBY YYACTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEIIOBOMY 3 deKTy, Mo
M3MEHEHUIO CTENIEHEW OKUCIECHUS XUMUYECKHUX JIEMEHTOB);

7) Xapaxmepuzosams (onucviéams) o0IUE U crieqU(pUIecKue XMMUYECKUE CBOUCTBA
IIPOCTHIX U CIIO’KHBIX BELIECTB, [IOATBEPXKAAs ONIMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIH;

8) cocmaensims ypaBHEHUS 3JIEKTPOIUTHUECKON AUCCOIMAIMU KUCTIOT, IIeJI04Yel U Coel;
MOJIHBIE U COKpALIEHHBIE YPaBHEHUS peaKlIuii HOHHOTO 0OMEHA; ypaBHEHUS peaklnid,
MOJTBEPKIAOLIUX CYIIECTBOBAHNE FT€HETUUECKOM CBSI3U MEX/1y BEIIECTBAMHU PAa3IMYHBIX
KJIACCOB;

9) packpvieamsb CYIHOCTb OKHUCIIMTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKuMﬁ noCcpeaACTBOM
COCTaBJICHHSA 3JICKTPOHHOT'O OajaHca dTHX peaKuHﬁ;

10)  mpoenoszuposams CBOICTBA BEIIECTB B 3aBUCMOCTH OT UX CTPOCHHS; BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3INYHbIX YCIOBUSX;



11)  ewiuucisMbG OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAcChl BEIIECTB; MACCOBYIO
JIOJTF0 XUMHYECKOTO AJIEMEHTa 10 (hopMyJie COeTMHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKON PEeaKIuu;

12)  credosamwb npaBuIIaM MOJIB30BAHUS XUMHUYECKON ITOCYI0H 1 1a00paTOPHBIM
000pyIoBaHUEM, a TAK)KE MPaBUIaM OOpAILCHHS C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIMSMHU I10 BHIOJHEHUIO Ta00PaTOPHBIX XUMHUYECKHUX OIIBITOB 110 MOJTYYCHHIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aMMHAKa U YTICKUCIIOTO ra3a);

13)  nposooums peakuuu, MOATBEPIKIAIONINE KAYSCTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB!
pacIio3HaBaTh OMBITHBIM MTyTEM XJIOPHUI- OPOMHI-, HOIUA-, KapOoHaT-, pocdaT-, CHITUKAT-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U HOHBI M3yYEHHBIX METAJJIOB,
IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;

14)  npumensimb OCHOBHBIC OIIEPALMH MBICTUTEIBHON IEITSILHOCTH — aHAJM3 U CHHTE3,
cpaBHEeHHe, 0000IIEeHUE, CUCTEMATH3ALIHMIO, BBISIBICHUE IPUUUHHO-CIIEICTBEHHBIX CBA3EH — JUIs
U3y4YEHHsI CBOMCTB BEIIECTB M XMMUUYECKUX PEaKLUi; €CTECTBEHHO-HAayYHbIE METO bl TO3HAHUS
— HabJroIeHNe, U3MEPEHNE, MOJICTTMPOBAHNE, SKCIEPUMEHT (PeaJIbHBINA U MBICIICHHBIH ).



