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ITosicHuTEIbHASL 3aMMCKA.

Pabouvas mporpamMmma Mo XMMHM Ha YPOBHE OCHOBHOT'O OOILIEro oOpa3oBaHMs IMOATOTOBIEHA Ha OCHOBE
denepanbHOr0 rocyIapcTBEHHOIO 00pa30BaTEIbHOIO CTaHAAPTa OCHOBHOIO 00Iero ooOpa3oBaHus
(ITpukaz Munnpocsemenuss Poccum ot 31.05.2021r Ne 287, 3apeructpupoBan MUHHCTEPCTBOM
roctunmn Poccuiickoit denepammu 05.07.2021r., per nomep — 64101), Konuenuuu mnpenogaBaHus
xumun B Poccuiickoit ®enepauun (yrBepxkaeHa pewmeHueM Kosernn MuHUCTEpCTBa IPOCBELICHUS
P® Ne I[TK-4BH ot 03.12.2019r.), mpumepHoii pabodeii mporpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs 1O
xumun  (OpoOpeHa pemieHneM (eaepaibHOr0  y4eOHO-METOAMYECKOTO OOBEAMHEHUS IO OO0IIeMy
obpasoBanuto, nporokon 3/21 ot 27.09.2021r.), mporpammel Bocrmtanus ['BOY OOII Ne 39 r..
ChI3panu, ¢ y4€TOM pacrpesieIiCHHBIX 10 KJIaccaM MPOBEepsAEeMbIX TPeOOBAHUI K pe3yabTaTaM OCBOCHUS
OcHOBHO# 00pa30BaTeNbHON IPOrPaAMMbl OCHOBHOI'O 00IIEro 00pa3oBaHuUs.

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «XUMUS»
Bxiag yuebHoro mnpenmera «XuMHusS» B JOCTH)KEHHE LeJleld OCHOBHOTO o00mero oOpa3oBaHuUs
00yCJIOBJIEH BO MHOIOM 3HAaUE€HHUEM XUMHUYECKOW HayKH B IO3HAHUM 3aKOHOB IPUPObI, B Pa3BUTUHU
IIPOM3BOIUTEIBHBIX CHJI OOIIECTBA U CO3/IaHMH HOBOM 0a3bl MaTepUAIbHON KYJIbTYPHI.
XuMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK pacHpOCTpaHMiIa CBOC BIIMSHUE Ha Bce 00J1acTH
YEJIOBEYECKOr0 CYILECTBOBAHUS, 3a/aja HOBOE BMJIEHME MMpA, CTala HEOThEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOUMBIM YCJIOBHUEM KM3HHM OOLIECTBA: 3HAHUE XUMHUH CIYKUT OCHOBOM JUIs
(GopMUpOBaHUS MHPOBO33PEHHSI YEJIOBEKAa, €ro IMpPEACTaBICHUN O MaTepUalbHOM €IUHCTBE MHpA;
BO)XHYIO POJIb UIPalOT (GOpMUpYEMble XMMHEH MPEICTABICHHUS O B3aUMOIPEBPALCHUSX SHEPrUu U 00
HBOJIIOLIMM BEIIECTB B MPUPOJIE; COBPEMEHHASI XMMUS HAIlpaBJIeHAa Ha pelleHUe II100aJbHBIX IpodiieM
YCTOMUYUBOTO DPAa3BUTHUS 4YEIOBEYECTBA — CBHIPHEBOM, SHEPreTHYECKOM, IMUIIEBOH M 3KOJOTMYECKOU
0€30MacHOCTH, IPOOIJIEM 3IPABO-OXPAHEHHUS.
B ycnoBusix Bo3pacTarollero 3HaueHHs XMMHUHU B JKU3HU OOIIECTBA CYIIECTBEHHO IOBBICHIIACH POJIb
XUMHYECKOTO 00pa3oBanus . B rutane commanu3anuy OHO SIBISETCS OJHUM M3 YCIOBHH (hOPMUPOBAHHS
MHTEJUIEKTa JINYHOCTH Y TAPMOHUYHOTO €€ Pa3BUTHUS.
CoBpeMEHHOMY YEJIOBEKY XMMHUYECKHE 3HAHMUS HEOOXOAMMBI il NMPUOOPETEHUs OOIIEKYIbTYPHOTO
YPOBHS, TO3BOJSIOLIETO YBEPEHHO TPYAUTHCS B COLMYME UM OTBETCTBEHHO Y4YacTBOBaTb B
MHOT0OOpa3HOW KHU3HU OOIECTBa, NS OCO3HAHUS BAXHOCTU PAa3yMHOIO OT- HOIIEHUS K CBOEMY
3I0POBBIO U 3JIOPOBBIO JPYTHX, K OKPYKalOLIEH NPUPOJHOU cpene, A TPaMOTHOTO MOBEIEHUS NpHU
MCIIOJIb30BAaHUU PA3JIMYHBIX MAaTEPUATIOB U XUMUYECKHUX BEIIECTB B TOBCEHEBHOMN KU3HU.
Xummuueckoe o0pa3oBaHME B OCHOBHOM INKOJIE sIBJIsS€TCST 0Aa30BBIM 10 OTHOLIEHHIO K CUCTEME OOLIero
XUMHYECKOro oOpa3oBaHus. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pPEalM3yeT NPUCYLIUE
o01eMy XMMHYECKOMY OOpa30BaHUIO KIIOYEBBIE IIEHHOCTH, KOTOpPbIE OTpPa)kaloT TIOCYIapCTBEHHbIE,
OOLIECTBEHHbIE U WHIUBUAYAIbHbIE MOTPEOHOCTH . DTUM ONpENeNsieTcs CYIHOCTh OOILIe cTpaTeruu
00y4yeHHMsI, BOCIIUTAHUS U Pa3BUTHsI 00YUYaIOIIMXCS CPeICTBAMH YyUeOHOTO npenMeTa « XUMUs .
Nsyuenue npeamera: 1) crmocoOCTByeT peann3aini BO3MOXKHOCTEHN JUIsl caMOpa3BUTUS M (YOPMUPOBAHUS
KYJBTYpBl JTUYHOCTH, €¢ o0mield u (QyHKIIMOHAIBHOW IPaMOTHOCTH; 2) BHOCUT BKJIaJ B (POPMHUpOBaHUE
MBIIUIEHUSIT W TBOPYECKHX CIIOCOOHOCTEW MOAPOCTKOB, HABBIKOB MX CAMOCTOATEIbHOW y4eOHOMH
NeSITeIbHOCTH, OKCIIEPUMEHTAJIBHBIX M  HCCIENOBATENbCKMX YMEHUH, HEOOXOIUMBIX KaK B
MOBCETHCBHOM KM3HH, TaK W B MPOPECCHOHAIBHON MESITENbHOCTH, 3) 3HAKOMUT CO CHEIUPHKON
HAy4YHOTO MBIIUIEHHUS], 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOIO B3IVIsIa HAa €JUHCTBO IPUPOJBI U UEIIOBEKA,
ABJISIETCS. OTBETCTBEHHBIM 3TAalloM B JOPMUPOBAHUU €CTECTBEHHO-HAYYHOI IPaMOTHOCTH MTOJIPOCTKOB; 4)
CHOCOOCTBYET (POPMHPOBAHUIO LIEHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO-HAYyYHBIM 3HAHUSM, K IIPUPO/IE,
K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE 00pa30BaHUE IIKOJIbHUKOB.
Ha3BanHuble HampaBieHus B OOy4eHMHM XMMHUU OOECTeUMBAIOTCS cHenu(UKON coiep)kaHus HpeaMera,
KOTOpBIM SIBJISIETCSl TE€JarorMyecky aJalTUPOBAHHBIM OTpaK€HHEM 0a30BOMl HayKd XHUMUU Ha
OIPEACICHHOM JTaIle €€ Pa3BUTHS.
Kypc xumMuu OCHOBHOM IIKOJBI OPUEHTHUPOBAH Ha OCBOEHHME OOYYAIOIIMMHUCS OCHOB HEOPraHMYECKON
XUMHHU ¥ HEKOTOPBIX TOHATHH U CBEICHUN 00 OTAEIbHBIX 00BEKTaX OPraHMUECKOW XUMHUHU.
CrpykTypa conepxaHus npeamera copMrupoBaHa Ha OCHOBE CHCTEMHOTO IMOJAXOJa K €ro M3y4eHHUIO.
CopnepxaHue CKIaIbIBacTCSd M3 CUCTEMBI MOHATHH O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI
HNOHATUM O XuMMHUYecKoil peakumu. OOe 3TU CUCTEMBbI CTPYKTYPHO OPIraHM30BaHbl 10 MPHUHLUILY
IIOCJIE0BATENBHOIO PA3BUTHsI 3HAHUM HAa OCHOBE TEOPETUUYECKUX IPEJICTABICHUNM Pa3HOIO YPOBHS:
aTOMHO-MOJIEKYJISIPHOTO YYEHHUsSI KaK OCHOBBI BCETO €CTECTBO3HaHMs, ypoBHs llepmoandeckoro 3akoHa



I . 1 . MenaeneeBa kKak OCHOBHOT'O 3aKOHA XMMHH, YYEHUS O CTPOCHUU aTOMa W XUMHUYECKOWU CBS3H,
NpeCTaBICHUN 00 DIEKTPOJMTHUECKONW IHCCOIMALMU BELIECTB B pacTBOpax. TeopeTuyeckue 3HaHUS
paccMaTpuBalOTCS Ha OCHOBE SMIIMPUYECKH MOJYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS
MIOCJIEIOBATENIBHO OT OJHOTO YPOBHS K JPYTOMY, BBIIONHSS (DYHKIHUU OOBSACHEHHS U MPOTHO3UPOBAHHUS
CBOICTB, CTPOEHHS U BOBMOKHOCTEH MPAKTUYECKOTO MPUMEHEHHSI U TIOTYYEHHS M3y4aeMbIX BEILIECTB.
Takast opraHuzanusi coiepxaHus Kypca CIOcOOCTBYET MPEACTABICHUI0 XHUMHUYECKON COCTaBIISIONICH
HAyYHOW KapTHUHBI MUpPA B JIOTUKE €¢ CUCTEeMHOM mpupojsl. Tem cambiM oOecriedrBaeTcss BO3MOXKHOCTh
¢dopmupoBaHus y 00yJarOIUXCA IEHHOCTHOT'O OTHOIICHUS! K HAYYHOMY 3HAHHUIO M METO/1aM MTO3HAHHUS B
Hayke. OCBOEHHE cojepX aHHUs Kypca MPOMCXOAUT C TMPUBICUYCHHEM 3HAHHWM M3 paHee H3YYCHHBIX
KypcoB: «Oxkpyxarouuii Mup», «buonorus . 5—7 knaccb» 1 «Pu3nka . 7 KJIace.

HEJIN U3YUEHUA YUEBHOI'O ITPEAMETA «XUMUS»
K HampaBieHHIO IEpBOCTENICHHOM 3HAUMMOCTH TIPU peau3aliii 00pa3oBaTeIbHbIX (PYHKIUI MpeaMeTa
«XUMHS» TPATUIMOHHO OTHOCAT (OopMHpOBaHME 3HAHMM OCHOB XMMHYECKOW HAyKH Kak O0OJacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKON JIEATENbHOCTH YEIOBEKA U KAaK OJHOTO U3 KOMIIOHEHTOB
MUPOBOH KyJNbTYpbl. 3a/laya mpeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMBbl XUMUYECKUX 3HAHUN —
BaXHEHIINX (DAaKTOB, MNOHSTUH, 3aKOHOB U TEOPETUUYECKUX IOJOXKEHHUM, IOCTYHNHBIX 00001eHui
MHUPOBO33PEHYECKOT0 XapakTepa, S3bIKka HAyKH, 3HAHUUW O HAYYHBIX METOJaX M3y4eHHsS BEIIECTB U
XUMHYECKHX pEakluii, a Takke B (OPMHPOBAHWU M PA3BUTHH yYMEHUH M CIOCOOOB IESTEIHHOCTH,
CBSA3aHHBIX C IUIAHUPOBAaHHMEM, HAONIOJCHHUEM M TMPOBEACHHEM XHUMHUYECKOTO JKCIEPHUMEHTA,
co0JIIO/ICHIEM TIPaBUIT OE3011aCHOTO OOpAIIEHHs C BEIIECTBAMH B TOBCEIHEBHOM JKU3HU.
Ilenu:
- (opMuUpOBaHHE HWHTEUICKTYyaJbHO Ppa3BUTOM JHMYHOCTH, TOTOBOH K camMooOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEJIBHOMY TPUHATUIO PEHICHUN, CIIOCOOHOW aganTHpOBaThCS K OBICTPO
MEHSIOLIUMCS YCIOBUSM KU3HU;
- HAmpaBJICHHOCTh OOYYEHHMs] Ha CHCTEMaTH4YeCKOoe MPUOOIIECHNE YyYalluXCsi K CaMOCTOSITENbHOM
MI03HABATELHOM JIEATEIILHOCTH, HAYYHBIM METO/IaM MO3HaHUA, ((OPMHUPYIOIIMM MOTHBALIUIO U PAa3BUTHE
CIIOCOOHOCTEH K XMMUU,
- o0ecrieueHre YCJIOBHUH, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYUYaAIOIUMHUCS OMBITa Pa3HOOOpa3HOU
NesITeIbHOCTH, TIO3HAHUS M CAaMOITO3HAHUS, KITIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIHI), UMEIOIINX
YHHMBEpPCATbHOE 3HAYCHUE JIsl pa3TMYHBIX BUJIOB JI€ATEIbHOCTH;
- popMHpOBaHNE YMEHUN OOBSACHATH U OLIEHUBATH SBJICHUS OKPYKAIOLIEr0 MUPAa HA OCHOBAHUM 3HAHUM
Y OIIbITA, OJYYEHHBIX IPU U3YYEHUU XUMHUH;
- ¢popMupOBaHHE Y 00YYArOIMIMXCS T'YMaHUCTUYECKMX OTHOIIEHUM, MOHUMAaHUS LIEHHOCTH XMMHYECKUX
3HaHUH U1 BBIPAOOTKH 3KOJOTMUYECKH L[eI1eCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOH J1EATEIbHOCTH
B II€JIIX COXPAHEHHUS CBOETO 370POBbs U OKPYXAIOIIeH MPUPOAHON CPEIbl;
- pa3BUTHE MOTHUBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCHHUTAHUIO HA OCHOBE
YCBOEHHS OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BbIOOpY mpoduns u
HalpaBJIEHHOCTH JlalbHEHIIIEero 00y4eHusl.

MECTO YUEBHOI O ITPEJIMETA «XUMU1» B YYHEBHOM ITJIAHE
B cucreme oOmiero obpazoBanus «XHUMHsD» MpU3HAHA 00S13aTENBHBIM Y4€OHBIM IPEIMETOM, KOTOPBIN
BXOJIMT B COCTaB IpeIMETHOI 06macTu «EcTecTBeHHO-HAYUHbIE TPEMETHI.
Y4eOHBIM TUTAaHOM Ha e¢ u3ydeHue oTBefieHo 134 yueOHBIX yacoB — 1o 2 4 B Hezpemo B 8 u 9 kiaccax
COOTBETCTBEHHO.
1. Copep:xanue yueOHOro npeamera «XuMHsI» € y4eTOM BOCIIUTATEIbHOIO

NOTeHINAIA
YPOKOB.

HanmenoBan IIpeameTrHoe conepxanue dopma peanusanuu
ue BOCIIUTATEJIBHOI'O
pasaena NMOTEHINAIA

8 knace
[lepBoHauanbu [Ipenmer xumuu. Poiap XuMuM B )KU3HU BripaxkeHune no3HaBaTeIbHBIX
BICXUMHNYCCKUC yenoBeka. Tena u BCIICCTBA. duznueckue HHTCPCCOB B Pa3HLBIX
MOHSATHSL. CBOMCTBA BEUIECTB. ATpEeraTHOE COCTOSIHUE MPEIMETHBIX 00JIACTSIX C
BemecTs. [loHsATHE O METONAX MO3HAHUS B




XUMUU. XUMUA B CUCTEME HayK. UucTsie
BemlecTBa U cMecH. CriocoObl pa3aeneHus
cMecen.

ATOMBI U MOJIEKYJIBl. XUMUYECKUE DIIEMEHTBHI.
CHMBOJIBI XMMHUYECKUX 3J1€MEHTOB. [IpocThie
U CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE
yUYE€HHUE.

Xumnueckas Gpopmyiia. BareHTHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENIbHAS aTOMHAs
Macca. OTHOcUTEIbHAs MOJIEKYJIIpHas Macca.
MaccoBast 10JI1 XMMHUYECKOIO DJIEMEHTa B
COETUHEHUH.

Du3ndyecKue U XMMUYECKHE SIBICHUS.
XuMHYECKas peakius U €€ IpU3HaKu. 3aKOH
COXPAHEHHUs MacChl BEUIECTB. XUMUYECKUE
ypaBHeHus. Kiaccupukanus XuMHUueckux
peakiuii (coeAnHeH s, Pa3I0KEHUs, 3aMeIIEeHus,
oOMeHa).

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C
XUMHAYECKOH MOCYI0H, ¢ IpaBUIaMU PaOOTHIB
1a00paTOpUU U MPUEMAMU OOpAILIEHUs C
1ab0paTOPHBIM 000PYIOBAaHUEM; H3yUCHHUE U
onucaHue (U3NYECKUX CBOICTB 00pa31oB
HEOpPraHUYECKUX BEIIECTB; Ha0II0IeHNE
¢u3nyeckux (I1aBIeHUE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYyIKe, KUIIEHUE U
KOHJIEHCAIlUs BO/IbI) U XUMHUYECKUX (TOpeHHe
CBEYM, IPOKAJIMBAHUE MEIHOI MPOBOJIOKH,
B3aMMO/ICIICTBIE MeJia C KHCIOTOM) SIBICHUH,
Ha0JII0/IEHUE U ONTUCaHKE NTPU3HAKOB
IIPOTEKAHNS XUMUUYECKUX pPEeaKLni
(paznoskeHue caxapa, B3aUMOJEHCTBUE CEpHOM
KHUCJIOTHI C XJIOPUAOM Oapus, pa3ioxKeHne
ruapokcuaa meau (1) npu HarpeBanuu,
B3aMMO/ICIICTBHE JKee3a ¢ pacCTBOPOM COJIN
meau (II)); uzyuenue cnocoboB pazaencHus
cMmeceil (C MOMOIIbIO MarHuTa, GUIbTPOBAHKE,
BBIIIApPUBAHUE,

JTUCTHIUISLMS, Xpomatorpadus), IpoBeIeHNe
OYHMCTKH MTOBAPEHHOH con; HaOII0IeHHe U
OTMCaHUE Pe3yIbTaTOB IPOBEICHHUS OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MacChl;
CO3JIaHUE MOJEJICH MOJIEKYIT
(IapoCcTepKHEBBIX).

Y4eTOM WHANBUIYAIbHBIX
CIIOCOOHOCTEH,

JIOCTUKEHHM.

OpueHtupoBaHue B

JESITEIIbHOCTH Ha CUCTEMYHAy9HBIX
MPEJICTAaBICHUI O 3aKOHOMEPHOCTAX
pa3BUTHUS YEIIOBEKA, IPUPOJIBI U
oO11ecTBa, B3aUMOCBSI35X YeIOBEKa
CIIPUPOJHOMN U COLIMAIIBHOMCPEIOM.
Pa3BuTHE TUYHBIX HaBBIKOB
MCIIOJIb30BaHUSPA3TUIHBIX

CPEJICTB IIO3HAHUS, HAKOIIJICHHS
3HAaHUU O MUPE (A3BIKOBAS,
YUTaTeIbCKas

KYJIBTYpa, IeITeIHLHOCTh B
HH(pOPMAITMOHHOM,

uudposoit cpene). JlemoHcTpanus
HABBIKOB HAOJIOJICHUH, HAKOTUICHUS
(haKkTOB, OCMBICIICHHS

OTIbITa B €CTECTBEHHOHAYYHOU U
TYMaHHUTApPHOH 00JacTIx

MO3HAHUS, IEPBOHAYAIIbHBIE
HaBBIKUHCCIIEA0BATEIBCKOMN
JESITEIIbHOCTH.

Baxneiimnme
MPEICTaBUTEN
n
HEOpPraHUYeCcK
UXBEIIECTB.

Boznyx — cmecs razos. Coctas Bo3nyxa.
Kucnopon — snemMeHT 1 mpocToe BEemecTBO.
Haxoxpaenue kucnopona B mpupoe,
(hU3UYEeCKre U XUMUYECKHUE CBOMCTBA (peaKinu
ropenusi). Okcunsl. [IpuMenenue kuciaoposa.
CriocoOblI MosTy4eHus: KUCI0pO/1aB
nabopaTopu U TPOMBIILICHHOCTH.
Kpyrosopor kucinopoga B mnpupoae. O30H
— QJUTOTPOITHASE MOAU(PHUKAINS KUCIOPOA.
TennoBoi 3 PeKT XMMUIECKOI peaKIuu,

TEPMOXHMHUYECKUE YPABHEHUS], DK30- U

BripakeHue no3HaBaTeIbHbIX
MHTEPECOB B Pa3HbBIX MPEAMETHBIX
00J1aCTAX € yUeTOM
MHAUBUAYaJIbHBIX CIIOCOOHOCTEH,
JOCTHKCHUH.

OpueHTupoBaHUE B

JIESTEIIBHOCTH Ha CUCTEMYHAY4HBIX
IIPEJICTAaBICHUNA O 3aKOHOMEPHOCTAX




SHAO0TEPMUYECKHE peakluu. TOIInBO: yroib
U MeTaH. 3arpsi3HeHUE BO3/1yXa, yCUJICHHUE
NapHUKOBOTO 3P deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bonopox — 3nemeHT 1 IpocToe BEIIECTBO.
HaxoxneHnue Bogopoza B pUpoe,
buznYecCKre 1 XUMUIECKIE CBONCTRA,
IpUMEHEeHUe, criocoObl nmonyuenus. Kucnorsr
U COJIH.

KonuuectBo BemecrBa. Mosbs. MossipHas
Macca. 3aKkoH ABOTaJipo.

Mousipabiii 00EM Ta30B. PacueTsl 1o
XUMUYECKUM YPaBHEHUSIM.

dusnuyeckue ceoiicTsa Boasl. Boga xak
pactBopurelib. PactBopel. HackleHHbie u
HEHACBHIIIIEHHbIE pacTBOPHI. PacTBOpUMOCTh
BEIIIECTB B BOJIe. MaccoBasi 107151 BEIIECTBA B
pacTtBope. XUMUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponbs pacTBOpOB B MpUpOJIE U B
JKU3HU YyenoBeka. KpyroBopoT BojibI B
pupojie. 3arpsi3HEHUE MPUPOTHBIX BOJI.
OxpaHa 1 0YMCTKA IPUPOJHBIX BOJ.
Knaccugukarus HeopraHu4eckux
coenuaeHui. Okcuanl. Kimaccudukamms
OKCHJIOB: COJIEOOpa3yromue (OCHOBHEIE,
KHCIJIOTHBIC, aM(POTEpHBIC) U
HecoJieoOpasyromue. HomeHknatypa okcuaoB
(MeXyHapoJHas U TPUBHAJIbHAS).
DuU3NYECKUEe U XUMUYECKHE CBOMCTBA
okcu0B. IToryuenne okcumos.

OcHoBanust. Knaccugukanus ocHOBaHUI:
HICJIOYM U HEPACTBOPUMBIE OCHOBAHUSA.
Homenknarypa ocHoBaHU# (MEXTyHApOIHAS
U TpuBHaJbHas ). OU3NYECKUE U XUMUYECKHE
cBolicTBa OcCHOBaHMU. [lonyueHnne
OCHOBaHUH.

Kucnotsl. Knaccudukanus Kucmnor.
Homenkmarypa xuciot (MexayHapoaHas 1
TpuBHANIbHAA). PU3HUECKUE U XUMUUECKUE
CBOICTBA KUCJIOT. Psi1 akTHBHOCTH METAJIIOB
H. H. bekerosa. [lonydeHne KUCoT.

Comu. Homenknatypa coset
(MeXIyHapoJHass ¥ TPUBUAIIbHAS).
DuU3NYECKUEe U XUMHYECKHE CBOMCTBA
coneit. [lonyuenne comen.

['eneTndeckas CBsA3b MEXTY KlaccaMu
HEOPTraHWYECKUX COCAMHEHUH.

XHUMHUYECKUH 3KCIIEPUMEHT: KAYECTBEHHOE
OmpeJIeJICHUE CoJIepKaHusl KHCIIOpOa B
BO3JIyX€; MOJy4YeHHUE, COOMpaHHE,
pacno3HaBaHUe U U3yUYE€HUE CBOWCTB
KHCII0pO/1a; HAOII0IeHNe B3aUMOIEHCTBUS
BEILECTB C KMCIOPOJOM U YCIOBUS
BO3HUKHOBEHUS U MPEKPAIICHUs TOPEHUS
(moxkapa); 03HaKOMJICHHE ¢ 00pa3amMu
OKCHJIOB ¥ ONUCAHUE UX CBOMCTB; MOJTyUEHHUE,

pa3BUTHUS YEIIOBEKA, IPUPOJIBI U
o011ecTBa, B3aMMOCBSI35X YeJIOBEKa
CIIPUPOJHOM U COLIMAIIBHOMCPEIOM.
Pa3BuTue TUYHBIX HABBIKOB
MCIIOJIb30BaHUSPA3TUIHBIX
CpPE/CTB MO3HAHUS, HAKOTUICHUS
3HAaHUU O MUPE (A3BIKOBAS,
YUTATEIIbCKAs

KYJIBTYpa, IeITeIHHOCTh B
WH(pOpPMaAITMOHHOM,

udpoBoi cpene). JemoHcTpanus
HaBBIKOB HAOJIFO/ICHUH, HAKOTIJICHHS
(hakTOB, OCMBICTICHHS

OIIBITA B €CTECTBCHHOHAYYHOH U
TYMaHHUTapHOH 001acTIx
MO03HAHUS, IEPBOHAYAIBHBIC
HAaBBIKMHUCCIIEI0BATEIbCKON
JESITETTLHOCTH.




coOupaHue, pacro3HaBaHUE U H3yUCHHE
CBOMCTB BOJI0poia (TOPEHHE);
B3aMMOJICHCTBHE BOAOPO/A C OKCHIOM MEIU
(1) (B0O3MOKHO UCIIONIB30BaHHUE
BUJIEOMATEPHAJIOB); Ha0II0IeHHEe 00pa3IoB
BEIIECTB KOJIN4eCcTBOM 1 Mouib;
HCCJICIOBAaHHE OCOOCHHOCTEH pacTBOPEHUS
BEIIECTB C Pa3IMUYHON paCTBOPUMOCTHIO;
MPUTOTOBJICHUE PACTBOPOB C ONMPEICICHHOMN
MacCOBOM J10JIei paCTBOPEHHOTO BEIIIECTBA;
B3aMMOJICHCTBHE BOJBI C METAJUIAMU
(HaTpueM U KaJbIFeM) (BO3MOYKHO
HCII0JIb30BAHNE BUJIEOMATEPHAIIOB);
orpeziesieHue pacTBOPOB KUCIIOT U IIEI0Yei ¢
MOMOIIBIO UHIUKATOPOB; UCCIICIOBAHUE
00pa3110B HEOPTaHUYECKUX BEIECTB
pa3JIMYHBIX KJIACCOB; HAOJIIOACHUE
M3MEHEHHUs OKPACKH UHIUKAaTOPOB B
pacTBOpax KUCJIOT U IICJIOUEH; U3yUCHUE
B3aumoecTBus okcuaa meau (II) ¢
pacTBOPOM CEPHOU KUCIIOThI, KUCIOT C
MeTallJIaMH, PeaKuii HeUTpanu3aluy,
MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJTHOTO METajlsla APYTUM U3
pacTBopa CoJu; PEIIeHHE
9KCIIEPUMEHTANIBHBIX 33724 10 TeMe
«Baxnelnmmue Ki1accsl HEOPraHUYECKUX
COEIUHEHUI.

[Tepnoanueckuit
3aKOH U
[Tepnoanueckas
cucrema
XUMHYECKHX
JJIEMEHTOB
Jd.N.Menneneena.
CrtpoeHne aTOMOB.
Xumuyeckas
CBS3b.
OxucnauTenpHo-
BOCCTAaHOBUTEIb-
HBIE PEAKIINH.

[lepBbIie MOMBITKY KiIacCUpUKAITTT
XUMUYECKHX 31eMeHTOB. [loHsATHE 0 rpynmax
CXOJIHBIX JIEMEHTOB (IIIETTOYHBIE U
HIEJIOYHO3EMETbHBIE METAIIIbI, TAIOT€HBI,
MHEPTHBIE ra3bl). DJIEMEHTbI, KOTOPbIE
00pa3yroT aMmpOoTepHbIE OKCHJIBI U
TUIAPOKCHIBI.

Ilepuoanueckuii 3akoH. [leproanueckas
crucTemMa XMMUYecKux 3yemMeHToB 1. U.
MenneneeBa. Koporkonepuoanas u
JuMHHOonepuoaHas Gopmbl [leprognueckoit
CHUCTEMBbI XUMHUYECKUX 351eMeHTOB /. 1.
MenpneneeBa. [leproael u rpymisl.
®u3NUecKuil CMBICI MOPSIKOBOIO HOMEPA,
HOMEPOB MEPUO/Ia U TPYIIIbI JIEMEHTA.
Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP.
N3otonel. DnekTpoHsl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20
XUMHYECKHX 3JeMeHTOB [lepuoanyeckoii
cuctemsl /[. 1. MeHeneena.
XapakTepucTHKa XUMAYECKOTO JIEMEHTA IO
ero noyioxenuro B llepuonnueckon
cucreme JI. 1. Menneneena.
3aKOHOMEPHOCTU U3MEHEHUS pajinyca
aTOMOB XMUMHYECKHUX JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB
0 TPYIINaM U Nepuoaam. 3HaueHue
ITepuoanueckoro 3akoHa u [lepronnueckoi

BripakeHnune mo3HaBaTeTbHBIX
MHTEPECOB B Pa3HBIX NPEAMETHBIX
00J1aCTAX C y4eTOM
WH/IMBUYaJIbHBIX CHOCOOHOCTEH,
JIOCTH>KECHHI.

OpueHTHpoBaHue B

JeSITETHHOCTH HA CUCTEMYHAyYHBIX
IpEeJCTaBICHUN O 3aKOHOMEPHOCTSAX
Pa3BUTHS YeTIOBEKA, IPUPOIBI 1
o011ecTBa, B3aMMOCBS35X YeIOBEeKa
CIIPUPOJHOMN U COLIMATIBHOMCPEOM.
Pa3BuTHE TUYHBIX HaBBHIKOB
WCTIOJTh30BaHUS PA3INIHBIX
CpPEe/CTB MO3HAHUS, HAKOTUICHUS
3HaHUN O MUpE (A3BIKOBAS,
YHUTaTeIbCKas

KYJIbTYypa, IeATeIIbHOCTH B
UH(POPMALIMOHHOM,

nudposoii cpene). JlemoHcTpanus
HABBIKOB HAOJIOJICHHH, HAKOTUICHUS
(haKTOB, OCMBICIICHHS




CHCTEMBI XUMHUYECKHX DJIEMEHTOB IS
pa3BUTHS HAyKHU U nipakTuku. J. U.
MenieneeB — y4CHbBIN U TpaXKJaaHUH.
Xumudaeckas cBI3b. KoBajaeHTHas
(monsipHast ¥ HETOJSIPHASI) CBSI3b.
DIIEKTPOOTPULIATETEHOCTh XUMHUECKHUX
aneMeHToB. MonHas cBa3b. CTeneHn
OKHCJICHHS.
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peakuuu. [Ipouecchl OKUCICHUS U
BoccTaHOBICHHA. OKHUCIUTEIN U
BOCCTAaHOBUTEIIH.

XHUMHUYECKUHN IKCIIEPUMEHT: U3YUCHHUE
00pa3IloB BEIIECTB METAJIJIOB U HEMETAJJIOB;
B3aMMOJICHCTBUE THIPOKCHUIA IIMHKA C
pacTBOpamMu KUCIIOT U LIEIOYEH; TPOBEICHHE
OTIBITOB, MJLTIOCTPUPYIOIINX TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIINA
(ropenue, peakiuy pas3IoKeHUS,
COCTMHCHHUS).

OIBITA B
€CTECTBEHHOHAYYHOU U
TYMaHHUTapHOH 001acTax
MTO3HAHUS,
MepBOHAYAJIbHBIC HABBIKU
HCCJIEN0BATEIBbCKON
JIeATEITbHOCTH.

9 kiace

BemntectBo n
XUMHYECKast
peakuus.

[Tepuoaunueckuii 3akoH. [lepuoauyeckas
cucTemMa XumMmudeckux anementos /1. U.
MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
MIEPHUOIOB, KaJIHs, KATBIUS U UX COCTUHCHUMA
B COOTBETCTBHH C TIOJIO’KEHUEM DJIEMEHTOB B
[Teproardeckoit cucTeMe U CTPOSHUEM MX
aTOMOB.

CtpoeHure BenecTBa: BUIBI XHMHUECKON
CBsI3H. TUIIBI KPUCTATHYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT TUIIA
KPUCTALIMIECKON PEIIETKH U BHJIA
XUMHUYECKON CBSI3H.

Knaccudukanus 1 HomeHKIaTypa
HEOPTaHMYECKUX BEIIECTB (MEXTyHAPOIHASL
U TpHUBHUaAIbHasA). XUMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIINXCS K PA3IMYHBIM
KJIacCcaM HEOPTaHMYECKUX COCTUHEHUH,
TeHETHUYECKas CBS3b HEOPTAHHUECKUX
BELIECTB.

Knaccudukanust XaMUYIeCKUX PeaKIuii mo
pa3IMYHBIM NMPU3HAKaM (TI0 YUCITY U COCTaBY
YYaCTBYIONIMX B PEAKIIMH BEIIECTB, 1O
TEII0BOMY 3P PEKTY, 0 U3IMEHEHUIO
CTETICHE OKUCICHUSI XUMHUYECKUX
AJIEMEHTOB, 110 0OPATUMOCTH, IO YUACTHIO
KaTajan3aTopa). DK30- U SJHIOTEPMUIECKHE
PEaKIuu, TePMOXUMHUICCKHIE ypaBHEHUS.
[ToHsITHE O CKOPOCTH XUMUYECKOU PEAKITUH.
[Tonsitne 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakiusx. [lonsaTue o
TOMOTE€HHBIX U TeTEPOTCHHBIX PEAKITUSX.
[TonsiTHie 0 XMMHUYECKOM PaBHOBECHUH.
@DaKTOpHbI, BIUSIOLINE Ha CKOPOCTh

Bripaxenue
MO3HABATENIbHBIX
WHTEPECOB B Pa3HBIX
MPEIMETHBIX 00JIACTSX C
Y4eTOM UHIUBUAYATbHBIX
CIOCOOHOCTE,
JIOCTUKEHUM.
OpueHTupoBaHuE B
JIeATETbHOCTH Ha CUCTEMY
Hay4HBIX MMPEICTABICHUN
0 3aKOHOMEPHOCTSIX
pa3BUTHS YEJIOBEKaA,
MPUPO/IBI U OOIIECTBA,
B3aUMOCBSI35IX UEJIOBEKA C
MPUPOAHON U COLIMATBHOMN
cpemnoil.

Pa3Butne nMuUHBIX
HAaBBIKOB UCIIOJIb30BAHUS
Pa3IUYHBIX CPEJICTB
MMO3HAHMSI, HAKOTICHUS
3HAaHUU O MHpE
(sI3BIKOBAsI, YUTATEITHCKAS
KYJbTYypa, ACSITEIIbHOCTD B
MH(}OPMaLIMOHHOMH,
nudpoBoii cpene).
JleMoHCTpanusi HaBBIKOB
HaOIIOICHNH, HAKOILIEHHUS
(hakToOB, OCMBICTICHHS
OTIBITA B
€CTECTBEHHOHAY4YHOU U
T'YMaHUTApHON 00JacTIX
MO3HAHUS,
MepBOHAYAJIbHBIC HABBIKU
HUCCIIEN0BATENbCKOMN
JESTEIbHOCTH.




XUMUYECKON PEaKlUU U MOJIOKEHUE
XUMHUYECKOT'O PAaBHOBECHS.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
peaxuu, 3JEKTPOHHBIN OalaHc
OKUCITUTENHHO-BOCCTAHOBUTEIBLHOM PEaKIIUH.
CocraBneHue ypaBHEHUN
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
C HCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO
OasaHca.

Teopust 2MEeKTPOTUTHUECKON TUCCOIMALINU.
DIIEKTPOIUTHI U HE- SJIEKTPOIUTHL. KaTHoHBI,
aHUOHBI. MexaHH3M JUCCOIMAIlMA BEUIECTB
C Pa3IMYHBIMUA BUIAMH XUMUYECKOU CBSI3U.
Crenenp auccoruanyu. CUIbHBIE U Clla0ble
AJIEKTPOJIUTHI.

Peaknun noHHoro ooMeHa. Y ciioBust
IPOTEKaHUsl PeaKI1il HOHHOrO0 0OMEHa,
MOJIHBIE U COKPAIICHHBIC HOHHBIC YPaBHEHUS
peakiuii. CBOMCTBA KUCIIOT, OCHOBAHHM U
coJieil B CBEeTe MpeACcTaBIeHU 00
ANEKTPOIUTUUECKON AUCCOLIUALIHH.
KauectBennsle peakuuu Ha HOHBL. [ToHsITHE O
TUAPOIIU3E COJIEH.

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMIIEHHUE C
MOJICIIIMH KPUCTALUTUYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB - METANIOB U
HeMeTaIuI0B (TpaduTa U anMasa), CII0KHBIX
BEIIEeCTB (XJIOpUJIa HATPHs); UCCIIEOBAHNE
3aBUCUMOCTH CKOPOCTU XUMHYECKON peaKInu
OT BO3JICHCTBUS PA3NUYHBIX (PAKTOPOB;
MCCJIEIOBAHUE YIIEKTPOIPOBOTHOCTH
PacTBOPOB BEIIECTB, MPOLECCA AUCCOLUALIMHI
KHCJIOT, IIeJI0Uel U coyiei (BO3MOKHO
UCIIONIb30BaHUE BUAEOMATEPUAIIOB);
MIPOBE/ICHHUE OIBITOB, HILTIOCTPUPYIOIINX
MIPU3HAKU TIPOTEKAHUS peaKIuii HOHHOTO
oOMeHa (0OpazoBaHUe O0CaKa, BBIICICHHE
rasa, 00pa3oBaHHE BOJIbI); OIIBITOB,
WLUTIOCTPUPYIOIINX TPUMEPhl OKUCIUTETHHO-
BOCCTAaHOBUTEIBHBIX peakiuii (ropeHue,
peaklMK pa3yIokKEHUs, COETMHEHHUS ),
pacro3HaBaHNE HEOPTAHUYECKUX BEIIECTB C
MOMOIIIbIO KAYECTBEHHBIX PEAKIINI Ha HOHBI;
pELIeHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

Hewmerasuiel 1 ux
COEIMHEHHUS.

OO0mras XxapakTepuCcTHUKa rajJoreHOB.
Oco0eHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIE CTeTeHn okuciieHus. CTpoeHune
U PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB
— TaJIOTEHOB. XMMHYECKHE CBOMCTBA Ha
npuMepe XJjaopa (B3auMOJICHCTBUE C
MeTaJUIaMH, HEMETaJIJIaMU, IEeTT0YaMH ).
Xnoposogopoa. CoJisiHast KUCIOTA,
XUMHYECKHUE CBOMCTBA, MOJyYEHUE,
npuMeHenue. [lefictBue xjiopa u
XJIOPOBOJIOPO/Ia HA OPTraHU3M YETIOBEKA.
Baxnelmuye xia0puibl U MX HAXOXKIECHUE B

BripakeHue mo3naBaTenbHbBIX
MHTEPECOB B PA3HBIX MPEIMETHBIX
00JacTsIX ¢ y4eToM
WHUBUIYAIbHBIX CTIOCOOHOCTEH,
JOCTYKCHUH.

OpueHTupoBaHue B

JIeATETLHOCTH Ha CHCTEMYHAYYHBIX
MPEJCTaBICHUMN O
3aKOHOMEPHOCTSIX Pa3BUTHS
YeJIOBEKa,




pupoe.

OO61as xapakTepUCTHKA 3JIEMEHTOB
VIA-rpynmnsl. OCOG€HHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHUSI.
CrpoeHue u pu3uvecKre CBOMCTBA MPOCTHIX
BEIIECTB — KHCIIOPO/IA U CEPHI.
ANOTPOITHBIE MOAU(PHUKALINN KUCIOPOA U
cepbl. XUMHUUYECKHE CBOMCTBA CEPHI.
CepoBogopoji, cTpoeHHE, (PU3HUECKUE U
XUMHUYEcKHe cBoiicTBa. OKCHUIBI Cephl KaK
NPEJCTaBUTENIN KHUCIOTHBIX OKCHIO0B. CepHas
KHUCII0Ta, GU3NYECKUE U XUMUYECKUE
CBO¥icTBa (O0IIME Kak IMpEICTaBUTENSA
KJlacca KHUCIOT M crienuduaeckue).
XUMHUECKUE PEaKIIH, JIeKAIIe B OCHOBE
MPOMBINIIEHHOTO CHOc00a MoMydeHus
cepHoii kuciotel. [Ipumenenne. Conu cepHoit
KHUCIIOTBI, KAUeCTBEHHAs peaklus Ha
cynbs(ar-uoH. Haxoxenue cepsl u e
COCIMHEHUH B IPUPOJE. XUMHUUYECKOE
3arpsi3HEHNE OKPYKAIOLIEH cpebl
COCIMHEHUSIMH Cepbl (KUCIOTHBIE TOKIH,
3arpsi3HEHNE BO3/1yXa U BOJOEMOB), CIIOCOOBI
€ro NpeJoTBpaIlEHNUS.

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. OCOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEPHBIE CTETIEHU OKHCIICHUS.
A30T, pacipocTpaHeHue B IpUpo/IE,
du3nueckre 1 XMMUYECKHE CBOMCTBA.
KpyroBoport azora B npupoje. AMMHAK, €r0
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA,
nojy4eHue u npuMeHeHrne. Com aMMOHHMS,
uXx (pu3NYecKre U XUMHUYECKHe CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THast KMCIIOTa, €&
noJjy4eHue, pu3nuecKkue u XUMUIeCKHe
cBo¥icTBa (00IIMe KaK MPeCTaBUTENs Kiacca
KHUCJIOT U cnenuduueckue). Mcnonb3zoBanue
HUTPATOB U COJIEH aMMOHHMS B Ka4eCTBE
MUHEPATBHBIX yI0OpeHH. XuMU4ecKoe
3arps3HEHUE OKPYKAIOLIeH Cpebl
COCIIMHEHUSIMH a30Ta (KUCIOTHBIE TOMK/IH,
3arps3HEHUE BO3/yXa, TOYBBl U BOJOCMOB).
®dochop, annoTponHbie MOIUPUKALIUN
docdopa, huznyeckue U XUMUIECKHE
coiictBa. Okcun dpocdopa(V) u pochopHas
KHACIIOTa, GU3NIECKHE U XUMHUECKHUE
CBOWCTBa, monyyeHue. Mcnonp3oBanue
dochaToB B KauecTBE MHHEPATBHBIX
yInoOpeHuil.

OO611as xapakTepUCTHKA 3JIEMEHTOB
IVA-rpymnmel. Oco6eHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHCICHUSI.
VYraepon, aluioTpOIHbIE MOIU(PUKAIIH,
pacnpocTpaHeHHe B IPUpoe, GU3NYECKUE U
XUMHUYECKHE CBOUCTBA. AJICOpOITHS.

MIPUPOJIBI M OOIIECTBa,
B3aMMOCBSI35IX YEJIOBEKa C
IIPUPOJHOMN U COLIMAIBHOMCPEON.
Pa3BuTue TUYHBIX HABBIKOB
MCIIOJIb30BaHUSPA3TUIHBIX
CpPE/CTB MO3HAHUS, HAKOTUICHUS
3HAaHUU O MUPE (A3BIKOBAS,
YUTATEIIbCKAs

KYJIBTYpa, IeITeIHHOCTh B
WH(pOpPMaAITMOHHOM,

udpoBoi cpene). JemoHcTpanus
HaBBIKOB HAOJIFO/ICHUH, HAKOTIJICHHS
(hakTOB, OCMBICTICHHS

OIIBITA B €CTECTBCHHOHAYYHOH U
TYMaHHUTapHOH 001acTIx
MO03HAHUS, IEPBOHAYAIBHBIC
HAaBBIKMHUCCIIEI0BATEIbCKON
JESITETTLHOCTH.




Kpyrosopot yriepoaa B npupoje. OKCubi
yriaepoja, ux Gpusndeckre u XuMHYECKre
CBOMCTBA, JEHCTBHUE HA KUBbIC OPraHU3MBI,
MOJIy4YeHUE U PUMEHEHHE. DKOJIOTUYECKUE
Ipo0JIEMBI, CBA3aHHBIE C OKCUJIOM YIJIEpoaa
(IV); runotesa ri106aIbHOTO MOTEIIIICHUS
KJIMMATa; TapHUKOBLIHN 3 peKT. YronpHas
KHCJIOTa U €€ COJIU, UX (pusnueckue u
XUMHUYECKHE CBONCTBA, MOJYICHHUE U
npuMmeHnenue. KauecTBeHHas peakius Ha
kapOoHaT-noHBL. Vcnons3oBanne kapOoHATOB
B OBITY, MEAUIIMHE, TPOMBIIITIEHHOCTH U
CEJIbCKOM XO35IHCTBE.

[lepBoHayanbHbIe MOHATHUS 00
OPraHWYECKUX BEIIECTBAX Kak O
COEIMHEHUSIX yriepojaa (MeTaH, 3TaH, STUJICH,
alleTUJICH, TAHOJ, TJIUIEPHUH, YKCYCHAs
kucnoTa). FIx cocTaB U XUMHUYECKOE CTpoe-
Hue. [ToHsaTHe 0 OMOIOTUYEeCKH BaKHBIX
BEleCTBaX: KHUpax, OesKax, yrieBogax — U
WX POJIM B )KM3HU YesioBeka. MarepuaabHoe
€IMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX
COCIMHEHU.

Kpewmuuii, ero pusnueckne u XuMHUIecKue
CBOMCTBA, OJIyYCHUE U IPUMECHEHHE.
Coenunenus kpemHus B npupoje. O0urue
npejcrabienus 00 okcuze kpemuus (1V) u
KpeMHUEBOM kucnote. CUIUKATHI, UX
UCIIOJIb30BaHUE B OBITY, ME/IUIIHHE,
IIPOMBIIUIEHHOCTH. BaxkHenmue
CTPOUTEIILHBIC MaTEePHAIIBI: KEPAMHUKA,
CTEKJIO, LIEeMEHT, OCTOH, JKeJI1e300€TOH.
[IpoGnembl 6€30MacHOTO UCTIOIB30BAHMS
CTPOUTENBHBIX MaTepUaIOB B MOBCEIHEBHOM
JKU3HU.

XHUMHUYECKUH DKCIIEPUMEHT: U3y4EHUE
00pa3110B HEOPraHUYECKHX BEIIECTB, CBOMCTB
COJISTHOU KHCJIOTHI; MPOBEJICHNE KaueCTBEH-
HBIX PEaKINii Ha XJTOPUA-UOHBI U
HaOJTI0/ICHUE TIPU3HAKOB WX NMPOTCKAHHS,
OTIBITHI, OTPaXKAIOIINE QU3HUECKUE U
XUMHUYECKHE CBOMCTBA raJIOTeHOB U UX
coeuHEHUH (BO3MOKHO UCTIOIb30BaHUE
BUJICOMATEPHAIIOB); 03HAKOMJICHHE C
oOpa3iaMu XJI0pUA0B (TaJOTeHUIOB);
03HAaKOMJICHHE C 00pa3IiaMu Cephl U ¢
COETMHEHUSMU (BO3MOXHO UCTIOJIb30BaHUE
BHJICOMATEPHUAIIOB); HAOIIOIEHUE TIpoliecca
oOyrauBaHuUs caxapa Mmoj JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOW KUCJIOTHI;
M3YYEeHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOU KHUCIIOTHI, MPOBEACHUE
KaueCTBEHHOW PEaKINK Ha CyIb(haT-HoH U
Ha0JII0/IeHUE TIPU3HAaKa €€ MPOTEKaHUs;
03HAKOMJICHHE C PU3NYECKUMU CBOWCTBAMU
asorta, ¢hocdopa u ux coequHEHU (BO3ZMOKHO




HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB),
oOpasnamu a30THBIX U (HOCHOPHBIX
ynoOpeHuit; momyueHue, coonupanue,
pacro3HaBaHHUE U U3y4YEHUE CBOMCTB
aMMHaKa; IPOBEICHHE KaUeCTBEHHBIX
peaxiuii Ha MIOH aMMOHUS U GocdaT-uoH u
M3y4eHUE MPU3HAKOB UX MMPOTEKAHUS,
B3aMMOJICIICTBIE KOHLIEHTPUPOBAHHOU
A30THOM KHUCIIOTHI C MEJIbI0 (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIIOB);
U3y4eHUE MOJIeNIel KPUCTATUTMYECKUX
pemIeToK anMasa, rpadura, QymiepeHa;
03HAKOMJICHHE C MTPOIIECCOM aTCOPOIIH
PacTBOPCHHBIX BEIIECTB AKTHUBUPOBAHHBIM
YIJIEM U YyCTPONCTBOM IIPOTHUBOTA3a;
MoJIyueHue, coorpanue, pacrio3sHaBaHUE U
M3Y4YEHHE CBOICTB YIJIEKHUCIIOTO ra3a;
MPOBEJICHNE KaUeCTBEHHBIX PEaKIIHii Ha
KapOOHAT- U CUJTMKAT-UOHBI U U3yUCHUE
MPU3HAKOB UX MPOTEKAHUs; 03HAKOMIJICHHE C
MPOAYKIMEN CUIIMKATHOM TPOMBILLJIEHHOCTH;
pelleHre SKCIepUMEHTANbHBIX 3a/1a4 10 TeMe
«Baxknelme HeMeTaIbl U KX COSTUHEHHS.

Metaniel 1 ux
COeTUHEHHUS.

OO0m1as XxapakTepuCcTUKa XUMHYCCKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHWUH MX
nosnoxxeHus B [lepuoandeckoit cucreme
xuMuUueckux ayemenToB /I . 1 . Menjeneesa
U CTpoeHus aroMoB . CTpOE€HHE METaJIIOB.
Metammdeckas CBS3b M METaJUIMIECKas
KpUCTAJUTMYECKas pelieTKa.
DNEKTPOXUMHUYECKUH Psiji HallpsHKEHUN
MeTaJI0B. PU3NYECKUE U XUMUUECKHE
cBoiicTBa MeTaitoB. OOMmHe criocoOb!
nosydeHus: MmetauioB. [lonsiTue o koppo3uu
METaJIJIOB, OCHOBHBIC CITOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBbl (CTanb, YyTyH,
JIOPaJIIOMMHNN, OpOH3a) U UX IPUMEHEHHE B
OBITY ¥ IPOMBIIIUIEHHOCTH.

[llenouHbIe METAIITBI: TTOJI0KEHUE B
[lepuonnueckoi cucTreMe XuMUYECKUX
sneMmeHToB /1. 1. MenaeneeBa; cTpoeHue ux
aTOMOB; HaXOXJEHUE B IPUPOJIE.
duznyeckue 1 XMMUYECKUe CBOMCTBa (Ha
npuMepe HaTpus U Kanus). OKCUapl 1
TUAPOKCHUIBI HATpUs U Kanus. [Ipumenenue
MIEJIOYHBIX METAJIJIOB U UX COSTUHCHHIA.
[IlenouHoO3emMenbHBIC METAJIBI MAarHUM U
KaJIbIIMW: MoJioxkeHue B [lepuoanyeckoit
cHUcTeMe XUMUUYeckux annemeHToB 1. 1.
MeHnneneeBa; CTpPOEHHUE UX aTOMOB;
HaxoJIeHue B npupojie. Puznueckue u
XUMHYECKHE CBOMCTBA MarHus U KaJbIIHsl.
Baxwueiimme coenuHeHNs Kaablus (OKCH/I,
TUAPOKCHI, CONH ). JKECTKOCTh BOJIBI U
CHOCOOBI ¢ YCTpaHEeHHSI.

AntoMunaui: monoxkenue B Ilepuoanueckoi

BrIpaxkxeHue no3HaBaTeabHbIX
HWHTEPECOB B PA3HBIX MPEIMETHBIX
00JacTsIX C y4eTOM
MHUBUAYaAJIbHBIXCIIOCOOHOCTEH,
JOCTHIKECHUM.

OpueHTupoBaHuE B

JIeATETbHOCTH Ha CUCTEMYHAayYHBIX
MIPEJICTAaBICHUI O 3aKOHOMEPHOCTAX
pa3BUTHS YEJIOBEKA, IPUPOABI U
oO11ecTBa, B3aUMOCBSI35X YEIOBEKa
CIIPUPOJHOM U COLIMATIBHOUCPEIOM.
Pa3BuTHE TMYHBIX HABHIKOB
HCIIOJIb30BaHUAPA3ITMYHBIX
CPEJICTB NIO3HAHUSI, HAKOIIJICHUS
3HAaHUU O MUPE (A3BIKOBAS,
YUTaTEIbCKas

KYJIbTYypa, 1eATeIbHOCTh B
MH(}OPMaLIMOHHOMH,

udpoBoi cpene). JemoHcTpanus
HABbIKOB HAOJIIOJICHUM, HAKOIUICHUS
(hakToOB, OCMBICTICHUS

OTbITa B €CTECTBEHHOHAYYHOU U
TYMaHUTapHOHN 001acTIx
MO3HAHUS, IEPBOHAYAIIbHBIE
HaBBIKH




CUCTEME XMMHYECKUX 31eMeHTOB /JI. 1.
MenpeneeBa; CTpo€HHUE aTOMa; HAXOXKICHUE B
npupojae. dusnyueckue u XUMUYECKUE
CBOMCTBa atoMUHUSA. AMDOTEpPHBIC CBOHCTBA
OKCH/JIAa ¥ TUJIPOKCHUIA ATTFOMUHUS.

Keneszo: nonoxenue B [lepronnueckoi
CUCTEME XMMHYECKUX reMeHToB JI. U.
MenpeneeBa; CTpO€HHUE aTOMa; HAXOXKICHUE B
npupoje. dusnyeckue u XuMUYECKHe
cBoicTBa kene3a. OKCHIbI, THIPOKCUIBI U
conu xkene3a(ll) u xeneza(Ill), ux cocras,
CBOMCTBA U MOJTyYCHHE.

XHUMHUYECKUH DKCIIEPUMEHT: 03HAKOMIICHHE C
o0OpasramMu METaJIOB U CIUIABOB, MX
(U3HYECKUMU CBOMCTBAMU; U3YICHUE
pPe3yNbTaTOB KOPPO3UU METAIIIOB (BO3MOKHO
MCIIOJIb30BAaHNE BUIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCHIA
KaJIBLIMSI M HATPUSA C BOJOM (BO3MOKHO
HCITOJIb30BaHNE BHICOMATEPHAIIOB);
HCCIICAOBAHUE CBOMCTB JKECTKOM BOJIBI,
mpoliiecca ropeHus JKejie3a B KUCIOPOIe
(BO3MOHO HCTIOJIb30BAHNE
BHJICOMATEPHAIIOB); TPU3HAKOB ITPOTCKAHUS
KaueCTBEHHBIX PEAKIIUN HA MOHBI (MarHusi,
KaJIbIIMS, ATFOMUHUS, ITMHKA, xene3a(ll) u
xenesa(Ill), menu(Il)); Habnronenue u
ONMCaHUE MPOLECCOB OKpAIIMBaHUS [IJIAMEHU
MOHAMU HATpPHsl, KK U KaJbIHsl (BO3MOKHO
UCIIONIb30BaHUE BUAEOMATEPUATIOB);
uccie0Banne aMpOTepHBIX CBOWCTB
TUAPOKCH/IA ATIOMUHHS U TUIPOKCUIA IIMHKA;
pElIeHNE SKCIEPUMEHTAIBHBIX 33714 110 TEME
«BaxHelmme MeTaJlIbl U UX COCTUHEHUS.

HUCCJIENOBATENbCKON
NEITEILHOCTH.

XUMHS U
OKpYy>Karomast
cpena.

Hosble Matepuanel 1 TexHosoruu. Bemecrsa
Y MaTepHaJIbl B TIOBCEHEBHOM KU3HU
yesioBeka. XUMUs U 310poBbe. bezonacHoe
HCITOJIb30BAHNE BEIIECTB U XUMUYECKHUX
peakuuii B O6bITy. [lepBas momorup npu
XUMHYECKHUX 0KOTax M OTPaBICHUSAX.
OCHOBBI DKOJIOTUYECKOM TPAMOTHOCTH.
XHUMHYECKOE 3arpsA3HEHNE OKPYKAOIIEH
cpelipl (IpeaenbHast JOoImycTUMas
koHueHntpanus Bemects — [1JIK). Ponb
XUMHHU B PEHICHUH SKOJIOTUYECKHUX MPOOIIEM.
[IpupoaHbIe ICTOYHUKH YTIIEBOJOPOJIOB
(yroiib, IpUpPOIHBINA Ta3, HEPTH), MPOTYKTHI
UX MepepaboTKH, UX POJIb B OBITY U MIPOMBIIII-
JIEHHOCTH.

XHUMHUYECKUH DKCIIEPUMEHT: U3y4EHUE
00pa31oB MaTepuaioB (CTEKJIO, CIIJIaBbl
METAJUIOB, HOJMMEPHBIC MaTEPUAIIBI).

BripakeHue no3HaBaTeIbHbIX
MHTEPECOB B Pa3HbIX MPEAMETHBIX
001aCTAX € y4eTOM
MHIUBUAYaAJIbHBIX CIIOCOOHOCTEH,
JOCTHIKECHUM.

OpueHTupoBaHUE B

JIESTEIIBHOCTH Ha CUCTEMYHAY4HBIX
MIPEJICTaBICHUI O 3aKOHOMEPHOCTAX
pa3BUTHS YEIIOBEKA, IPUPOJBI U
oO11ecTBa, B3aUMOCBSI35X YeIOBEKa
CIIPUPOJHOM U COLIMAIIBHOMCPEIOM.
Pa3BuTHE TMYHBIX HaBBIKOB
MCII0JIb30BaHUAPA3INYHBIX
CPEJICTB NIO3HAHMSI, HAKOIUICHUS
3HaHUI 0 MUpe (S3bIKOBAs,
YUTATENIbCKas




KYJIbTYpa, NIeITeIHbHOCTh B
HH(pOPMaAITMOHHOM,

udpoBoi cpene). JdemoHcTpanus
HaBBIKOB HAOJIFO/ICHU, HAKOTIJICHHS
($akTOB, OCMBICTICHUS

OIIBITA B €CTECTBCHHOHAYYHOH U
TYMaHHUTapHOH 001acTIx

MO3HAHUS, IEPBOHAYAIEHBIC
HaBBIKUHCCIIEA0BATENBCKOMN
JIESITEIIbHOCTH.

2. INTAHUPYEMBIE PE3YJIBTATbHI
OCBOEHMS YYEBHOI'O ITPEAMETA «XUMMUS»
HA YPOBHE OCHOBHOI'O OBHLIEI'O OBPA3OBAHUA
W3ydyeHre XvMHM B OCHOBHOI IIKOJIE HANpaBlIEHO HAa JIOCTIKEHHWE OOYYarOUIMMHCS JTUYHOCTHBIX,
MeETaIpeAMETHBIX U TIPEIMETHBIX PE3yJIbTaTOB OCBOCHUS yUeOHOTO MIpEeAMETA.
JInuHOCTHBIE pPe3yJIbTaThl
JIMIHOCTHBIE Pe3yJIbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHUS JIOCTHTAIOTCS B XOJIC
o0y4YeHHUsl XMMUU B €MHCTBE yU4eOHOW M BOCHHUTATEIbHOU AedarenbHocTH OpraHus3alii B COOTBETCTBHH
C TPaJAUIMOHHBIMU POCCHHUCKUMH COLIMOKYJIBTYPHBIMH W JYXOBHO-HPABCTBEHHBIMU II€HHOCTSIMH,
OPUHATHIMH B OOLIECTBE TMpaBWIaMM U HOPMAaMH TIOBEICHHUS U CIOCOOCTBYIOT —Mpolleccam
CaMOII03HaHUs1, CAMOPAa3BUTHS U COLUAIM3ALMHN 00yJarOIINXCS.
JIM4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:
[TarpuoTndeckoro BoCiuTaHus
1) IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACIIEIHIO,
MOHUMaHUs 3HAYEHUs XUMUYECKOW HAYKH B JKU3HU COBPEMEHHOTO OOIIECTBAa, CIIOCOOHOCTH BIIAJIETh
JIOCTOBEpHON WH(pOpMaleld O TEepeqOBBIX JOCTIXKEHUSX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOM
XHUMUH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTBA;
['pakgaHCKOrO BOCIUTAHUSA
2) TPECTaBICHHS O COIMAJIbHBIX HOPMax M TMpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
KOMMYHHUKATHBHOW KOMIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOW, y4eOHO-HCCIeA0BaTEIbCKOM,
TBOPYECKOMN U APYTUX BUAAX ACATEIHHOCTU; TOTOBHOCTH K Pa3HO- OOpa3HONl COBMECTHOM JESITEIILHOCTH
IpU BBIMOJHEHUN YYE€OHBIX, MO3HABATENbHBIX 3a/1a4, BBHIMOTHEHHMM XHUMHUYECKUX OJKCIEPUMEHTOB,
CO3JJaHUU y4YEOHBIX MPOEKTOB, CTPEMJICHHS K B3aWMOIIOHMMAHUIO U B3aMMOTIOMOIIU B IMPOIECCE ITOU
yueOHOM JesATENbHOCTH; TOTOBHOCTH OILIGHHWBAaTh CBOC TOBEIEHHWE U TOCTYIKH CBOMX TOBapHIIEH C
MO3UIIMHA HPABCTBEHHBIX U TIPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCJIEICTBUI MMOCTYIIKOB;
lenHocTy Hay4YHOTO MTO3HAHMS
3) MHPOBO33PCHUYCCKUX MPEACTABICHUN O BEIIECTBE W XHUMHYECKOW PEAKIHMH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABISIOIIMX OCHOBY JUIsl IOHMMAHHUSI CYIIIHOCTH HAYYHOU
KapTUHBI MUpA; MPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJBI, B3aMMOCBSI3IX
YeJioBeKa C MPUPOJAHOM CPEeIo, O POJIM XMMUHU B TO3HAHUU STUX 3aKOHOMEPHOCTEN;
4) mo3HaBaTeIbHBIX MOTHBOB, HAMPABIICHHBIX HA MOJYYCHHE HOBBIX 3HAHUN MO XMMHHU, HEOOXOIUMBIX
JUTsE OOBbSICHEHU ST HAOII0TaeMBIX TIPOIIECCOB U SIBJICHHUIA,
5) mo3HaBaTeabHON, HWH(POPMAIMOHHOW M YHUTATEIbCKOW KYJIBTYphl, B TOM YHCJIE€ HaBBIKOB
CaMOCTOSITENIbHOM  paboThl C y4eOHBIMH TEKCTaMH, CHOPABOYHOM JHUTEPATypod, JOCTYIHBIMH
TEXHUYECKUMH CPEJCTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA,
6) wuHTepeca K OOYYCHHIO ¥ TIO3HAHUIO, JFOOO3HATEIBHOCTH, TOTOBHOCTH W CIOCOOHOCTH K
caM0OOpa30BaHMIO, TPOCKTHOM ¥ WCCIEAOBATEIbCKOW JESITEIBHOCTH, K OCO3HAaHHOMY BBIOODY
HATPABIEHHOCTU U YPOBHS OOyUYEHUS B JabHEHIIIEM;
®opMHUPOBaHUS KYJIbTYPHI 3I0POBbs
7) OCO3HaHUS IEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 370POBbIO, YCTAHOBKH Ha
3JIOPOBBIM 00pa3 >KU3HHU, OCO3HAHMS TOCIEACTBUNA U HENPHUSATHS BPEIHBIX MPHUBBIYEK (YIMOTpeOIeHUS




AJIKOTOJI51, HAPKOTUKOB, KypEHHUS ), HEOOXOIUMOCTH COOJIIOICHHS TTpaBUiI O€30IaCHOCTH TP OOpaIieHun
C XUMHUYECKUMH BELIECTBAMU B OBITY U peaJIbHOM KHU3HH;

TpynoBoro BocnuraHus

8) mHTepeca K MPAaKTHYECKOMY U3YYEHHIO IPOGEecCHii U TPyAa pa3ivuHOro poja, yBaKCHHUE K TPYLy H
pe3ysibTaTaM TpyIOBOM AESITEIBHOCTH, B TOM YHUCJIE HA OCHOBE INPUMEHEHUS NPEIMETHBIX 3HAHUU IO
XMMHH, OCO3HAHHOTO BbIOOpa MHIUBUAYAJbHOW TPAEKTOPUHU IPOJOJI- JKEHUS 00pa30BaHUS C Y4ETOM
JUYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH;
YCIIEMIHOM NpOQECCHOHATBHON JEATEIbHOCTH M PA3BUTHS HEOOXOOUMBIX YMEHHH; TI'OTOBHOCTb
alaliTUPOBATHCS B IPOECCHOHATIBHOM cpene;

DKOJIOTUYECKOT0 BOCIIUTAHHUS

9) 5KOJIOTMYECKH 11eIeCO00pa3HOro OTHOIICHHS K MPUPOJIE KaK UCTOYHUKY KHU3HU Ha 3eMiie, OCHOBE e¢
CYLIECTBOBaHMs, MOHMMAHUS LEHHOCTH 3J0pPOBOro M Oe30macHoro olpas3a >KHU3HH, OTBETCTBEHHOI'O
OTHOWICHUSI K COOCTBEHHOMY (PM3MUECKOMY M TICHXHYECKOMY 3J0POBBIO, OCO3HAHUS IICHHOCTH
coOuro/ieHHsI TpaBuil O€30MacCHOro MOBEACHUS IMpHU paboTe C BEIIECTBAMM, a TAKXKe B CUTYaIUsX,
YIPOXKAKOIUX 310POBBIO U XKU3HU JIFOJIEH;

10) crmocoOHOCTH NPHUMEHSTh 3HAHHA, IOJIydaeMble MPU HW3YyYCHUW XUMHHU, JUIsl PCIICHUsS 3ajad,
CBSA3AHHBIX C OKPYXKAIOLIEW NPUPOJHOW CPENOM, IOBBIILIEHUS YPOBHS 3KOJIOIMYECKOW KYJIBTYPBI,
OCO3HaHMsI IIOOANBHOIO XapakTepa 3KOJOIMYECKMX NpoOieM M MyTed HMX pEeLIeHUs IOCPEICTBOM
METO/I0B XUMUH;

11) 5KO0JOTUYECKOr0 MBIIUICHHUS, yMEHHUS] PYKOBOJICTBOBAThCSl M B [T03HABATEIbHOM, KOMMYHHKATHBHON
Y COLIMAJIIBHOM ITPAKTHKE.

MeTtanpeameTHble pe3yJibTAThI

B cocraBe MeranpeaMeTHBIX Pe3yJbTaTOB BBIACIAIOT 3HAUMMBIE A (POPMHpPOBAHUS MUPOBO33PEHUS
oOl1ieHay4HbIe TTOHATUA (3aKOH, TEOPHs, MPUHIUI, TUIIOTE3a, PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U
Ip.), KOTOPBIE HMCTONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETax U MO3BOJIAIOT Ha OCHOBE
3HAHUW U3 3THUX MPEeAMETOB (POpMHUpPOBATH IMPEACTABICHHE O LEIOCTHOW HAyYHOM KapTWHE MHpa, U
YHHUBEpCcaldbHble y4ueOHbIe AeWcTBUA (TTO3HABAaTEIbHbIC, KOMMYHHKATHUBHBIC, PETYISTUBHBIC), KOTOPHIE
obecreunBarOT (GOPMUPOBAHNE TOTOBHOCTH K CAMOCTOSTEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHHUIO
yueOHOU NeSTEIbHOCTH.

MertanpenmMeTHble pe3yabTaThl OCBOEHHUS 00pa30BATENBHOM MpPOTrpaMMbl MO XUMHH OTPaKaroT
OBJIAACHUC YHI/IBCpcaJ'II)HBIMI/I IIO3HABATCIIbHBIMHA I[Cf/iCTBHS[MI/I, B TOM 4HHUCIJIC:

bazoBeIMH nOTHYUECKMMH ASHCTBUSIMH

1) yMeHHEeM HCIOJb30BaTh MPHEMBI JIOTHYECKOTO MBIIIICHUS MPU OCBOCHUU 3HAHHMW: PACKpPBIBAThH
CMBICTT XMMHYECKHX TMOHSATHH (BBIAENATh MX XapaKTepHble NMPU3HAKH, YCTaHABIMBATh B3aHMMOCBS3b C
I[pyrI/IMI/I HOHS[TI/ISIMI/I), HUCIIOJIB30BAaTh IIOHSTUSA IJIS O6T)SICH€HI/I$[ OTACJIBbHBIX q)aKTOB 158 5[BJ'I€HPII71;
BBIOMpATh OCHOBAHMS U KPUTEPUU IS KIACCH(PUKAIIUU XUMUYECKUX BEUIECTB U XMMHUYECKHUX PEaKIIHii;
yCTaHaBJ'II/IBaTI) HpI/I'-II/IHHO-CJ'Ie)ICTBeHHI)Ie CBsSI3U MC)K,Z[y O6T)CKTaMI/I I/ISyIIeHI/ISI; CTpOI/ITI) JIOTHYCCKHUC
paccyxaeHus (MHAYKTUBHEIE, IEAYKTUBHEIE, 10 AaHAJIOTHH); IeJaTh BHIBOIBI M 3aKITIOYCHHUS,;

2) yMEHHEM MpPUMEHATh B TMPOIECCe TO3HAHUS MOHATHS (NPEJAMETHBIE M METalpeaIMETHbIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENIU, UCIHOIb3yeMble B XHUMHHU, MPEoOpa3OBBIBATh IMIUPOKO
HpI/IMeHﬂeMI)Ie B XUMHUHU MOJICIIBHBIC Hpe}ICTaBHeHI/IH i XI/IMI/I‘ICCKI/Iﬁ 3HaAK (CI/IMBOJ’I 3HeMeHTa),
XuMH4Yeckass GopMynia U ypaBHEHHE XUMUYECKOW peakIu — TP PElIeHUH y4yeOHO-TI03HABATENbHBIX
3a1a4d; C y‘-IéTOM 9TUX MOIACIBHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBIABJIATHD U XapaKTepI/IBOBaTI) CymeCTBeHHI)Ie
MPU3HAKU H3y4aeMBIX OOBEKTOB — XHMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIUi; BBIABIATH OOIIHE
SaKOHOMepHOCTI/I, HpI/I'-II/IHHO-CJ'IeJICTBeHHI)Ie CBA3U U HpOTHBOpC‘II/ISI B I/ISyIIaeMI)IX HpOHGCC&X 158
SIBJICHUSX; Tpeuiaratb  KPUTEpPUM  JJI  BBISBICHUS 3THX 3aKOHOMEPHOCTEH M MPOTHUBOPEUUH;
CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 perieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHus, BEIOUpaTh Hanbosee MOAXOMSIINN C YIETOM CAaMOCTOSITENTFHO BBIJCIEHHBIX KPUTEPUEB);
Bba3oBrIMH Hccieq0BaTEILCKUMHU A€HCTBUIMU

3) yMeHI/IeM HCIIOJb30BAaTh ITIOCTABJICHHBIC BOHpOCBI B KaA4CCTBEC I/IHCTp}IMGHTa IIO3HaHUsA, a TaKXKC B
KaueCcTBE OCHOBHI i1 (OPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMBIX
CYXKJICHU;



4) npuoOpeTeHHEe OMbITa MO IUIAHMPOBAHHWIO, OPTraHW3allMM W  MPOBEJACHUIO  YYCHUYCCKHX
HKCIIEPUMEHTOB: YMEHHME HaOII0aTh 3a XOJOM IpPOIEecca, CaMOCTOATENBHO IPOTHO3UPOBATH €ro
pe3ynbTar, ¢GopMyIupoBaTh 0000IIEHHMS U BBIBOJABI 10 pe3yjbTaTaMm MPOBEICHHOTO OIBITA,
MCCJIEI0BAHMS, COCTABIIATh OTYCT O MPOJIETaHHON padoTe;

Paboroii ¢ nunpopmanmeit

5) yMeHueM BbIOMpaTh, aHAJTM3UPOBATh U MHTEPIPETUPOBATh UHPOPMAIIMIO PA3IHMYHBIX BUIOB U (HOpPM
MPEJICTaBICHUS], MOJIYyYaeMyl0 M3 Pa3HbIX MCTOYHHUKOB (HAYUHO-IMOMYJISIpHAs JIMTEpPATypa XUMHUYECKOTO
CoJiepKaHus, CIIpaBOYHbIe 0coOus, pecypchl HTepHeTa); KpUTUYECKH OLIEHUBATh MPOTHBOPEUHBYIO U
HEJI0CTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHMEM MPUMEHATh PA3IMYHbIC METOJbI W 3alpoChl IPU IMOHMCKE M OTOOpe WHpOpMAIMU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [JIsi BBINOJHEHHUS Y4YEeOHBIX M IO3HABATENIbHBIX 3a]a4
ONPEJIETICHHOTO TUIIA; npuoOpeTeHue OTbITa B obnactu UCII0JIb30BAHUS
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI, OBJa/leHue KYJIbTYypOil aKTUBHOTO HCIIOJIb30BAHUS
pa3IMYHBIX MOMCKOBBIX CHUCTEM; CAaMOCTOSATEIBHO BBIOMpATh ONTUMAIBHYIO (HOpPMY MPEICTABICHHUS
uH(GOpMallMK U WUTIOCTPUPOBATh pElllaeMble 3aauld HECIOKHBIMU CXEMaMH, AHarpaMMaMH, APYTUMU
dbopmamu rpaduKH U UX KOMOMHAIUSIMH,

7) yMEHHEM HCIIOIb30BaTh M aHAIU3UPOBATh B MPOIIECCE YUCOHOW M MCCIIEI0BATEIbCKOM JAEATEIbHOCTH
UHPOPMALIMIO O BIMSHUU TPOMBIIUICHHOCTH, CEIBCKOTO XO3AWCTBAa M TPAHCIOpTAa HAa COCTOSHUE
OKpYKarollen MPUPOJIHON Cpebl;

YHuBepcaTbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMH

8) yMeHueM 3a1aBaTh BOMPOCH! (B XOJ€ IUAIOra W/HIH JUCKYCCHH) IO CYIIECTBY OOCYKIAeMOW TEMBI,
(GopMyIUpOBATh CBOM MPEAJIOKEHNS OTHOCUTENIBHO BBIIOJIHEHUS IPEIOKEHHON 3a/1a4uu;

9) npuoOpeTeHHE OMbITa MPE3CHTAIIMH PE3YJIbTATOB BBIMOJHEHHS XHMHYECKOTO 3KCIIEPUMEHTA
(;1abopatopHOTO OmBITA, J1a0OPATOPHOW PAOOTHI TIO HCCICIOBAHUIO CBOWCTB BEIIECTB, y4EOHOTO
MIPOCKTA);

10) 3aMHTEpEeCOBaHHOCTh B COBMECTHOW CO CBEPCTHHKAMU MO3HABATEIILHON M HMCCIIEIOBATEILCKON
JESTENIbHOCTH MPHU PEIIeHNH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE Y4eTa OOIIUX HWHTEPECOB U
coriacoBaHusi Mo3uuui (0OCyX/aeHHs, OOMEH MHEHHUSMH, «MO3TOBbIE€ IITYPMbD», KOOpPJIUHALIM
COBMECTHBIX JIeHCTBUH, ONpeiesieHne KPUTEPUEB 10 OLIEHKE KaueCTBa BBIIOJIHEHHOW paboThI U JIp.);
YHUBEPCATbHBIMU PETYIISTUBHBIMU JCHCTBUSAMU

11) yMeHHEeM CaMOCTOSTENBHO ONPEesTh LETH JESTeIbHOCTH, IUIAHUPOBATh, OCYLIECTBISTS,
KOHTPOJIMPOBAaTh U MPH HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIbHOCTh, BbIOMpaTh Haubosee
3¢ dexTUBHBIE CIIOCOOBI pelIeHNs YUeOHBIX U MMO3HABATENbHbIX 3a/1a4, CAMOCTOSITEILHO COCTABIATh WIIN
KOPPEKTUPOBATh NMPEATOKEHHBIM aarOpUTM JEHCTBUI MpU BHIMOJIHEHUH 3a/laHUN C YYETOM MOJIYy4EeHHUS
HOBBIX 3HaHUI 00 H3yuaeMbIX OOBEKTaX — BEIIEeCTBAX M peaKkUusX; OLEHWBAaTh COOTBETCTBHE
MIOJIyYEHHOT'O pe3yJibTaTa 3asBJIECHHON LeNH;

12) yMeHHeM KCIOIb30BaTh U aHATU3UPOBATH KOHTEKCTHI, Ipe/ijlaraeMbie B YCJIOBUH 33aHU.
IIpenmeTHbIe pe3ybTaThl

B cocraBe mnpenMeTHBIX pE3yJabTaTOB IO OCBOCHMIO O0S3aTENbHOIO COJAEP)KAaHUS, YCTAaHOBJIEHHOTO
paboueil mporpaMMoH, BBIAETSETCA: OCBOCHHBIE 00YJAIOIUMKCS HAayYHbIE 3HAHUS, YMEHHUS U CHOCOOBI
JNEHCTBUM, crieUPUIecKue IS MPEeIMETHON 001acTH «XUMHS», BHIBI JCSITEIBHOCTA IO TOJYYCHHUIO
HOBOT'O 3HaHUs, €r0 MHTEPIIPETALMH, IPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX
CUTYaLUsX.

[IpenmeTHble pe3ynbTaThl MPEACTABICHBl MO TOAaM OOY4YeHHsS M OTpPaXaloT C(HOPMUPOBAHHOCTH Y
00yJaronuXxcs CICIYIONUX YMEHHM:

8 KJIACC

1) packpwvieams cmbici OCHOBHBIX XHMHUYECKHX TOHSITHH: aTOM, MOJICKYJa, XUMHYECKHIl DJIEMEHT,
IPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OAHOPOAHAs W HEOJHOPOAHAs), BaJCHTHOCTb,
OTHOCHUTENIbHAs aTOMHAas W MOJIEKyJIIpHas Macca, KOJIMYECTBO BEIeCTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi OISl XUMHUECKOTO AJIEMEHTa B COCTUHEHUHU, MOJIIPHBII 00BEM, OKCHJ, KUCIIOTa, OCHOBAHUE,
COJIb, AJIEKTPOOTPHUILIATEIBHOCT, CTENIEHb OKHCIEHUS, XMMHUUYECKas peaklus, KilacCupuKalus peakiuii:
peaKkIMi COCAMHEHUS, PEAKIMU PA3TIOKEHUs, PEaKIUH 3aMEIICHUs, pEeakIuu OOMEHa, B5K30- H
SHJOTEPMHUUYECKHUE PEaKIuu; TEIIoBOM A(PQeKT peak- IUHU; SApO aTroMma, DJIEKTPOHHBIM CIIOH aToMma,
aTOMHasi OpOUTaNIb, PaANyC aTOMa, XMMHYECKas CBsI3b, MOJSPHAS] M HETOJsIpHAs KOBAJCHTHAsI CBS3b,
MOHHAsl CBSI3b, MOH, KaTHOH, aHHOH, pacTBOp, MaccoBasi J0Js BellecTBa (MPOIEHTHAsE KOHLEHTPAaLus) B
pacTBope;



2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX TOHSATHH (cM. 1. 1) ¥ TNPHUMEHSTH 3TH
MOHSITHUS IIPU ONMKMCAHUM BEIIECTB U UX MPEBPAIICHUI;

3) wucnoiab30BaTh XMMHUYECKYIO CHUMBOJIMKY JUISi COCTaBJCHHS (OPMYyJ BEHIECTB M ypaBHEHHIA
XAMHYECKHUX PEaKUUi;

4) onpedenssimv BaJCHTHOCTh aTOMOB JJIEMCHTOB B OMHAPHBIX COCIMHCHHSX; CTEICHb OKHCICHHUS
AJIEMEHTOB B OWHAPHBIX COEIMHEHUSIX; TMPUHAUICKHOCTh BEIIECTB K OINPEACICHHOMY Kjaccy
coeuHEHU 1o QopmylaMm; BUA XHUMHUYECKON CBs3UM (KOBAJIGHTHAss M HOHHAsl) B HEOPraHUYECKUX
COC/IMHCHUSIX;

5) packpwieamo cmwicn Tlepuoandeckoro 3akona J[ . M1 . MenjeneeBa: 1eMOHCTPUPOBATh MOHUMAHHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT UX NOJIOKEeHUS B [lepunonnueckon
CUCTEME; 3aKOHOB COXPaHEHHsI MacChl BEILIECTB, TOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKoHa ABOTAJPO; ONUCKIBAMb U Xapakmepuzosams TadmuuHyro (opmy llepmoamueckoil cucTemMbl
XUMHYECKHX OJJIEMEHTOB: paszluyaTh MOHATHS «TJlaBHasg moAarpynna (A-rpynma)» ©u  «11o0o4yHast
noarpynmna (b-rpymma)y, Maibie U OOJBIINE IEPUOIBL, COOMHOCUMb 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabnmuue «llepuoguueckas cucremMa xumuueckux saemeHToB JI. WM. MenneneeBa» C YUCIOBBIMHU
XapaKTePUCTUKAMHU CTPOCHMSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsj siapa, OOIIee YMCIIOo
3JIEKTPOHOB U paclpeAeNieHUe X MO AIEKTPOHHBIM CIIOSM);

6) kraccupuyuposamsv XUMUUIECKHAE DJIEMEHTHI; HCOPTaHUYECKUE BEINECTBA; XMMUYCCKHE peakiuu (10
YHCIIy U COCTaBY YYacCTBYIOIIUX B PEaKIIMU BEUIECTB, [0 TEIJIOBOMY 3D (DEKTy);

7) xapaxmepuzoeams (onucviéams) OOIIME XUMHUYCCKHE CBOWMCTBA BEIICCTB PA3IMUYHBIX KJIACCOB,
MOJATBEPXKJasi ONMHMCAHWE NpPHUME- PaMU MOJIEKYJSPHBIX YpPaBHEHUH COOTBETCTBYIOIIMX XHWMHUYECKHX
peaKuuii;

8) mpoecnosupoeams CBONCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAuyeCTBEHHOTO COCTaBa; BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILEHUN B PA3JIMYHBIX YCIOBUSIX;

9) ebluuCAAMbL OTHOCUTEIBHYIO MOJIEKYISPHYIO M MOJSIPHYIO MAacCChl BEIIECTB;, MAacCOBYIO JOJIFO
XUMHYECKOTO 3JIEMEHTa 1Mo (OopMyJie COCTUHEHHMsI; MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE; MPOBOIUTH
pacueThl M0 YpaBHEHUIO XUMUYECKOM peakiiuu;

10) npumensimv OCHOBHBIC OTEpAIMH MBICIIUTEIILHON JEATEIILHOCTH — aHAJIN3 W CHHTE3, CPaBHEHUE,
0000111eHIe, CUCTEMATHU3AIIHIO, KIACCU(PUKALINIO, BBISBICHNE MPUYNHHO-CIICACTBEHHBIX CBS3E€H — JUIS
W3Y4YEHUsI CBOMCTB BEIIECTB M XWMHUUYECKHX PEaKIUi; €CTeCTBEHHO-HAy4YHBIE METOJIbI TMO3HAHHUS —
HaOII0/IeHUE, U3MEpPEeHNe, MOACITMPOBAHNE, IKCIIEPUMEHT (PEalIbHbII 1 MBICIICHHBIH );

11) credoséamv TpaBUIaM TOJB30BAHUS XHMHYECKOW MOCYI0W M Ja0OpaTOPHBIM 00OpYyIOBaHHEM, a
TakKe MpaBUiaM OOpalleHHs C BElECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU [0 BBIMOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX ONBITOB IO MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOAOPOJA U
KHCTIOpO/Ia), IPUTOTOBICHUIO PACTBOPOB C OMpPEAENCHHONW MacCcOBOM J0Jeil pacTBOPEHHOTO BEIECTBA;
MJIAaHUPOBATh M TIPOBOJUTH XUMHUYECKHUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IElIOYed U
KHUCTIOT C TIOMOIIBIO HHIUKATOPOB (JTakMyc, (heHondTanenH, METUIOPaHX U Jp.).

9 KJIACC

1) packpvisame cmblci OCHOBHBIX XUMHUYSCKUX MOHATHI: XMMHYCCKHIA 3JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, MPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD,
CTENEHb OKHWCJICHUS, XMMHUYECKas PEeaKIus, XUMHUYECKas CBs3b, TEIUIOBOW 3(P(EKT peakiuu, MOJb,
MOJISIPHBIA 00BEM, PACTBOP; DIEKTPOIUTHI, HEINEKTPOIUTHI, DIIEKTPOIUTHIECKAS TUCCOIHAIINS, PEAKIIUH
MOHHOTO OOMEHA, KaTaju3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMblE M HEOOpaTHMbIC pPEaKIIHH,
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIE  PEAKLMH,  OKUCIUTENIb, BOCCTAHOBUTENIb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPOMHs, aM(pOTEpHOCTh, XHUMHUYECKass CBsI3b (KOBaJeHTHas, WOHHAas,
METaJlInuecKasi), KpUCTAINIMYECKas PEUICTKa, KOPPO3Us METAIOB, CIUIaBbl; CKOPOCTh XHWMHYECKOU
peakuuu, npeaensHo nomyctumas konuentpanus (I171K) semecrsa;

2) unnocmpuposams B3aUMOCBSA3b OCHOBHBIX XHMHUYECKHUX TMOHATHH (CM. 1. 1) M NPUMEHATH 3TH
MOHSITHUS TIPU ONMMCAHKUH BEIIECTB M UX MPEBPAIICHUI;

3) ucnonvbzoéamv XUMHUYECKYIO CUMBOJMKY I COCTaBJICHUS (OPMYJT BEIIECTB W ypPaBHECHUU
XUMHYECKUX PEaKInid;

4) onpedensimb BaAICHTHOCTb U CTEIICHb OKUCIICHUSI XUMHUYECKUX 3JICMEHTOB B COSIMHEHHSIX PA3JINYHOTO
COCTaBa; MPHUHA/JICKHOCTh BEIIECTB K OINpEAEeNCHHOMY Kiaccy COEQUHEHH Mo QopmyiaaMm; BUA
XUMHYECKON CBsI3U (KOBaJCHTHAs, HOHHAs, METa/NINYecKasi) B He- OPraHUYECKUX COCTUHEHUSX; 3apsij
MOHA TI0 XUMUYECKOU (opMyse; XapaKTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COCAMHCHHIA,
THUN KPUCTAJUTMYECKON PEIICTKH KOHKPETHOTO BEIIECTBRA;



5) packpvisame cmwicn Tlepuommueckoro 3akona JI. 1. MengeneeBa W JAEMOHCTPHPOBATH €rO
NOHUMAHME: Onucvléamv U Xapakmepuzogams TabnuuHyto @opmy Ileprognueckoil cHCTEMBbI
XUMHYECKHX OJJIEMEHTOB: pas3iuyaTh IMOHATHS «TJlaBHasg mnoarpymnmna (A-rpynma)» U «1moOoyHas
noarpynna (b-rpynma)y», Manbie u O0JbIIME IEPHOIBI; COOMHOCUMb 0003HAYECHHUS, KOTOPBHIE UMEIOTCS B
NepUOANYECKON TalbuIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB
(coctaB W 3apsa aapa, oOIIee YHCIO AJIEKTPOHOB M PACIPEACICHHUE HX IO DJICKTPOHHBIM CIIOSM);
00BSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEH- TOB U UX COCAMHEHUN B Mpezenax
MaJIbIX IEPHOJIOB U TJIABHBIX MOJTPYII C YUETOM CTPOCHHUS UX aTOMOB;
6) kraccupuyuposams XUMUYECKHE SJIEMEHTHI; HEOPraHUYECKUE BELICCTBA; XUMHUYCCKHE PEaKiuu (0
YHCIy U COCTAaBY yYacTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEIUIOBOMY 3(P(EKTY, 0 N3MEHEHHIO CTETICHEH
OKHCJICHUS XUMUYECKUX JIEMEHTOB);
7) xapaxmepuzosams (onucvieams) oOMKE W CHCHU(UUECKHEC XHUMHUYECKHE CBOWCTBA MPOCTBIX H
CIIOKHBIX BEIIECTB, MOJTBEp)KIasi OMNHMCAHHME IPUMEpPaMH MOJEKYISPHbIX M HOHHBIX YpaBHEHH
COOTBETCTBYIOIIMX XUMUUYECKUX PEaAKIIH;
8) cocmaensime ypaBHEHUS SJIEKTPOJIMTHYCCKON IMCCOIMALMN KHUCIIOT, IIEIOYeH U COJICH; TOJIHbIC H
COKpAIlICHHBbIC YpaBHEHUSI pe- aKIUi HOHHOrO OOMEHA;, YpPaBHEHHS PEaKUUW, IOATBEPIKIAOIINX
CYIIIECTBOBaHHE FEHETHUUYECKOM CBS3U MEXK/1Y BEIIECTBAMH PA3UYHBIX KJIACCOB;
9) packpvisams CYIMIHOCTh OKHCIHMTEILHO-BOCCTAHOBUTEIBHBIX PEAKLHUIl MOCPEJACTBOM COCTABIICHHS
ANIEKTPOHHOTO OallaHca 3TUX PeaKlnid;
10) npoecnozuposams CBOWCTBA BEIISCTB B 3aBHCUMOCTH OT MX CTPOCHHUS; BO3MOXKHOCTH IPOTCKAHUS
XUMHUYECKHX MPEBpAIICHUN B Pa3IUYHBIX YCIOBUSIX;
11) ewvluucasims OTHOCUTEIBHYIO MOJCKYJISIPHYIO M MOJISIPHYHO MAacChl BEIIECTB; MAaCCOBYIO OO
XUMHYECKOT0O 3JIeMEHTa 1Mo (opMylie COSAMHEHHUS; MAaCCOBYIO JOJIO BEIIECTBA B PAacCTBOPE; MPOBOAUTH
pacyeThl 10 YPaBHEHUIO XUMUYECKOMN PEaKInu;
12) credosamsv TpaBWiIaM TOJb30BaHUS XUMHYECKOW TOCYA0W U 1a00OpaTOpHBIM 00OPYIOBaHUEM, a
TaK)Ke TMpaBWIaM OOpalleHUsi C BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH TIO BBITOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEHIECTB (aMMHAaKa U
YTJIEKHUCIIOTO Ta3a);
13) nposodums peakiyu, TOATBEP)KIAIONINE KAYSCTBEHHBIH CO- CTaB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM ITYTEM XJIOPHA- OpOMHUI-, HOAUA-, KapOoHaT-, docdar-, cuImKar-, cyabdar-,
TUAPOKCHUI-UOHBI, KAaTHOHbI aMMOHHUSI M MOHBl M3YYEHHBIX METAJJIOB, NMPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPraHMYECKHX BEIIECTB;
14) npumernsimv OCHOBHBIC OINEPAIMH MBICIMTEILHON IESITEIbHOCTH — aHAW3 M CHHTE3, CPaBHEHHE,
000011IeHIE, CUCTEMATH3AIMIO, BBISBICHUE MPUYNHHO-CIICICTBEHHBIX CBSI3€M — /I M3y4YEHUs CBOWCTB
BEIIECTB M XHUMHUYECKHX pEaKIMi; eCTECTBEHHO-HAyYHbI€ METOAbl IO3HAaHWS — HaOJIoJIeHuE,
U3MEepeHHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICIIEHHBIN).
15)
3. TemaTH4ecKoe MIAHNPOBAHME € YKA3aHUEM KOJUYECTBA aKAIeMHUYECKHX YaCOB, OTBOIUMBIX
HAO0CBOEHHE KaKI0H TeMbl, 1 BO3MOKHOCTh MCI0JIb30BaHus 1o 31oii Teme JOP u IIOP,
KOTOpbIE SIBJISIOTCH Y4eOHO-MeTOANYeCKUMH MATePUAIaMU.

8 KUIACC
Ne KoimuectBo JIEKTPOHHBIE yueOHo-
n/n Paszpnen 4acos, METOAUYEeCKHEe MATepPHAJIbI

OTBOJAMMbIX HA
OCBOCHHEC pa3aeja

1 | IlepBoHavYambHBIE XUMHYECKUE 20 WNuTtepaxktuBHbiil ypox POIII,
MOHATHS. ynpaxknenus B POI, BuptyansHas
naboparopusi.
2 | Baxueiimue npencTaBuTeIx 30 WNuTepaxkTuBHblil ypok POIII,
HEOPraHUYECKUX BELIECTB. ynpaxxaenus B POIII, BupryanbHas
nabopaTopus.
3 | [lepuonuueckuii 3aK0H U 15 WNuTepaxkTuBHblil ypoxk POIII,
[lepuoauueckas cucrema ynpaxHenus B POI, BupTyanbHas
J.M.Menneneesa. CTpoeHue aroma. naboparopusi.

Xumnueckast cBsa3b. OKUCIUTEILHO-
BOCCTAHOBUTEJIHHBIC PEAKIIHH.




| 4 | Peseps \ 3 \
9 KVIACC
Ne KouinyecTBO 4acoB, | DJIeKTPOHHBbIE Y4eOHo-
n/n Paznen OTBOJMMBIX Ha MeTOoAuYeCKHe MaTepuaJbl
OCBOEHHeE pa3jiesia
1 | BemectBo u XuMHu4eckue 17 OJNEeKTPOHHbIE YUEOHUK U 33JJaUHUK,
peaKIuu. MHTEPAKTUBHBIN ypok POILI, ynpaxuenus
B POIII, BupTyanbHas mabopatopus.
2 | Hemeramib! u ux 24 DJEeKTPOHHBIE YUEOHUK U 33/1aYHUK,
COCUHEHUS. MHTEpakTUBHBIN ypok POIII, ynpaxHeHus
B POILI, BupTyanpHas naboparopusi.
3 | MeTaiuiel 1 UX COETUHEHHUS. 20 DJIEKTPOHHBIE YYCOHUK U 33JIaYHUK,
MHTEPAKTUBHBIN ypok POILI, ynpaxuenus
B POIII, BupTyanbHas mabopaTopus.
4 | Xumus U OKpyXkaroIas 3 DNEeKTPOHHbIE YUEOHUK U 3a/1a4HUK,
cpena. uHTepakTUBHBIN ypok POIII, ynpaxueHus
B POIII, BupTyanbHas aboparopusi.
5 Peseps 2
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