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[TosicuutenpHas 3amuckKa.
[Tporpamma o XuMHuM Ha YpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTABICHA HA OCHOBE
TpeOOoBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O

oO1ero oOpa3oBaHwsl, MPEJICTABIEHHBIX B oroc 000,
C y4€TOM pacrpelneI€éHHBIX M0 KJIaccaM IMPOBEPSIEMbIX TPEOOBaHMI K pe3y/IbTaTaM OCBOCHUS
OCHOBHOM o0pa3oBaTenbHOM POrPaMMBbI OCHOBHOTO o0miero o0Opa3oBaHwMs

U DJIEMEHTOB COJIEp’KaHusl, MPEJICTABICHHBIX B YHHBEpPCAIbHOM KOIu(pUKaTOpe MO XHUMHUH, a
TaKXKe Ha OCHOBE (herepanbHON HpPOrpaMMbl BOCHHUTAHUS OOYYAIOMIMXCS TPU MOJYyYCHHUU
OCHOBHOTO 0011ero oopazoBanus u ¢ yuérom KoHuemnuu npernogaBaHusi yueOHOro mpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii denepanuu, pean3yonux OCHOBHBIE
obuieoOpaszoBarenbHble nporpammbl (yT1B. Pemennem Komnerun Munnpocsenienust Poccun,
nportokoi ot 03.12.2019 N IIK48H).

CormacHO CBOEMY HA3HAUEHUIO IpOrpaMMa MO XUMHUHU SIBISETCS OPUEHTUPOM MJIA
COCTaBJICHUS pabouunx aBTOPCKUX IIpOrpaMM: OHa Jaét IIpeJICTaBICHHE
0 wLeisx, oOmiei crparerud OOy4YeHMs, BOCIHUTAHHS U PA3BUTUS OOY4AIOUIMXCS CPEICTBAMU
y4eOHOTO TpeIMeTa, YCTaHABIMBACT 0053aTeIbHOE IPEAMETHOE COJIEpKAHKE, TIPEAYCMAaTPHBAET
pacnpeneneHue ero o KJ1accam u CTPYKTYpUpOBaHUE
€ro 1o pasjelaM U TeMmMaM I[pOorpamMMbl, OIpPEAENseT KOJIUYECTBEHHbIE U KayeCTBEHHbIE
XapaKTepUCTUKU  CcoAepKaHus, JaéT TpUMEpPHOe  pachpesesieHne  yuyeOHBIX  YacoB
0 TEeMaTHUYEeCKUM pas3jieiaM IporpaMMbl M  PEKOMEHJYEMYIO  IOCIEI0BaTENIbHOCTh
UX HM3yYeHUS C Y4E€TOM MEXKMPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKU Y4eOHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXCs, OMPEaesieT BO3MOKHOCTH MPEeaMeTa JUIs
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO o0miero oOpa3oBaHwsl,
a Taxke TpeOOBaHMM K pe3ylbTaTaM OOy4YeHHs] XUMHUHU Ha YPOBHE LieJe M3ydeHHs MpeaMeTa U
OCHOBHBIX BHUJIOB Y4€OHOIO3HABATEIbHOW MAEITENbHOCTU (Y4eOHBIX AEWCTBUI) Yy4YEHHMKA IO
OCBOCHMIO YUEOHOTO COJIEpIKaHMSL.

Bxnag xumum B JOCTHXKEHHE 1I€JIed OCHOBHOTO 0oOIero oopa3oBaHusi 00YCIOBJIEH BO
MHOIOM  3HAa4Y€HUEM  XUMHUYECKOM  Hayku B  [O3HAHMM  3aKOHOB  MPUPOJBI,
B Pa3BUTHH NTPOU3BOIUTENBHBIX CUJT OOLIIECTBA M CO3/IaHUU HOBOM 0a3bl MaTepUaibHOU KYIbTYPBHI.

XUMHSLT KAk~ JJEeMEHT  CHUCTEMbl  €CTECTBEHHBIX  HAyK  pacmpocTpaHuia
CBOE BIIMSHUE Ha BCE OOJACTH YEJIOBEYECKOr'O CYLIECTBOBAHMS, 3aJajia HOBOE BHJECHUE MMHpA,
CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHPOBOM KYJIbTYpPbI, HEOOXOJUMBIM YCIOBUEM >KHU3HU
oOuiecTBa: 3HaHUE XUMHH CIIYXKUT OCHOBOM JUJIsl POPMHUPOBAHUS MHUPOBO33PEHUS YEIOBEKA, €r0
MPEJICTaBICHU 0 MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMHUEH
IpeJICTaBICHUS 0 B3aMMOIIPEBPALLIEHUSIX SHEPTUU
¥ 00 3BOJIIOLIMY BEILIECTB B MIPUPOJIE, COBPEMEHHAsI XMMHMS HalpaBjeHa Ha peleHHe II100anbHbIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOW, MUIICBON U
HKOJIOTHUECKOM 0e30MacHOCTH, IPOOIeM 3PaBOOXPAHEHHUS.

B ycioBusix Bo3pacTaromiero 3Ha4€HHUsT XUMHH B JKU3HHM OOIIECTBa CYIIECTBEHHO
MOBBICHJIACh POJIb XUMHUECKOT0 00pa3oBaHMs. B rutane conmanuszanuu oHO SBISETCS OJHUM U3
yclioBUi (OpMUPOBAHUS UHTEIJIEKTA JIMYHOCTU ¥ TAPMOHUYHOTO €€ pa3BUTHUSL.

CoBpeMEHHOMY 4YEJIOBEKY XHWMHYECKHE 3HAaHUS HEOOXOAUMBI JUIs MPUOOPETEHHS
OOLIEKYJIbTYPHOTO  ypPOBHS,  TO3BOJISIIOIIEIO  yYBEPEHHO  TPYAUThCA B COIIMYME
U OTBETCTBEHHO y4YacTBOBaTb B MHOI'0OOpa3HOM >KM3HM OOIECTBA, JJSI OCO3HAHUS BaKHOCTHU
pa3yMHOI0 OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO u 3JI0pPOBBIO JPYTHUX,
K OKpYXaroUle MpupoaHON Cpee, Il TPaMOTHOTO MIOBEEHUS IIPU UCIIOJIb30BaHUU Pa3IMUHBIX
MaTepuaioB U XMMHUYECKUX BEIIECTB B OBCEIHEBHOM JKU3HH.

Xumuueckoe 00pa3oBaHHE Ha YpOBHE OCHOBHOrO oOmiero oOpa3oBaHUs SIBISETCS
0a30BbIM 110 OTHOIICHHIO K CHCTEME OOIIero XHMMHUYEecKoro oOpazoBaHus. [losTomy Ha



COOTBETCTBYIOIIIEM €MY YPOBHE OHO peau3yeT MPHUCYIIUE 00IEeMYy XUMUYECKOMY 00pa30BaHUIO
KJIIOYEBbIE  IIEHHOCTH, KOTOpbIE  OTPaXalOT  TOCYJapCTBEHHbIE,  OOIIECTBEHHBIE U
WH/IMBUYyaJIbHBIE TIOTPEOHOCTH. DTUM ONpEAessieTCsl CYIIHOCTh O0Iei crparernu oO0ydeHus,
BOCIIUTaHMSI U PA3BUTUS 00YYAOLINXCS CPEACTBAMH Y4eOHOT 0 IpeiMeTa.

N3yuenune xumuu:

CIOCOOCTBYET peaju3alii BO3MOXKHOCTEM [Uii caMopa3BUTUA M (OpPMUPOBaHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el U PYyHKINOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHNE MBIIIJICHUS U TBOPUECKUX COCOOHOCTEN 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbBHOM  y4eOHOM  JN€ATEIbHOCTH, 3KCIHEPUMEHTAIBbHBIX U
UCCIICIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
po(hecCHOHANTLHOM e TEIbHOCTH,

3HaKOMHUT CO CHEUM(PUKON HAyYHOTO MBILIUICHHS, 3aKJIaJbIBa€T OCHOBBI LIEJIOCTHOTO
B3IUIAJa HAa E€JUHCTBO IIPUPOABI M  4YEIOBEKA, SBIAECTCA OTBETCTBEHHBIM  JTallOM
B ()OPMHUPOBAHUHU €CTECTBEHHOHAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

CocoOCTBYeT ()OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUICHHSI K €CTECTBEHHOHAYYHBIM
3HAHUSAM, K MpPUPOJEe, K 4YEJIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYECKOe OOpa3oBaHue
o0yyJaroumxcs.

Ha3BanHble HanpaBiieHUs: B 00y4YeHUH XUMHUH 00€CTIeYMBAIOTCA CIIEHU(BUKON COAep KaHUsS
y4eOHOr0 MpeIMeTa, KOTOPBIH SIBIISIETCS NIE€AArorHYeCKy aJalTUPOBAaHHBIM OTpakKEHHEM 0a30BOM
HayK{ XMMUU Ha ONPEIEIEHHOM 3Talle €€ pa3BUTHS.

Kypc XxuMun OCHOBHOHM IIKOJBI OPHEHTHUPOBAH HAa OCBOCHUE OOYYAIOIIUMECS OCHOB
HEOpPraHUYECKON XUMHH u HEKOTOPBIX HIOHATUN u CBEICHUHU
00 OTAETBHBIX 00BEKTaX OPraHMYECKOW XUMUHU.

CrpykTypa conepkanus rnpeamera chopMUpoBaHa Ha OCHOBE CUCTEMHOI'0 II0JIX0/1a K €ro
U3Y4YEHUIO. Conepxanue CKJIaJIbIBACTCS u3 CUCTEMBI MOHSITUH
O XUMHYECKOM DJIEMEHTE M BEIECTBE M CHCTEMbl IIOHATUH O XMMHYECKOH pEeakLHUH.
O6e 3Tu cucTeMbl CTPYKTYPHO OpPraHU30BaHbl 0 IPUHLUINY IOCIEI0BATEILHOTO DPA3BUTHUS
3HAHUN Ha OCHOBE TEOPETUYECKHUX IPEACTABICHHUM Pa3HOrO0 YPOBHA: aTOMHOMOJIEKYIISPHOTO
YYEHHMs KaK OCHOBBI BCETO €CTECTBO3HAHMS, ypoBHs [lepnonnueckoro 3akona /.M. Menneneesa
KaK OCHOBHOT'O 3aKOHa XUMUH, y4EHUs
O CTPOEHMH aTOMa M XMMHUYECKOHN CBSI3U, MPEICTaBICHUIH 00 3JEKTPOIUTUYECKON JUCCOLUAUN
BEILECTB B pacTBopax. Teopernueckue 3HAHHUA paccMaTpUBarOTCs
Ha OCHOBE SMIHUPUYECKH MOTYUYEHHBIX U OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEI0BATEIIbHO
oT OJIHOTO YPOBHS K Apyromy, BBITIOJHSAA byHKINU 00BSICHEHUS
U TPOTHO3MPOBAHUS CBOMCTB, CTPOCHHMS W BO3MOYKHOCTEH IPAKTHYECKOrO0 NPUMEHEHUS
Y TIOJTyYEHHS U3y4aeMbIX BEILECTB.

Takas opraHuzanust COAEpKAHUS  IMPOTPAMMbI  CIIOCOOCTBYET  IPE/ICTaBICHUIO
XUMHUYECKON COCTABIIAIONICH HAay4HOUW KAapTUHBI MHpa B JIOTHUKE €€ CUCTEMHOMN Npupoibl. Tem
caMbIM 00ecreynBaeTcsi BO3MOKHOCTb (OPMHUPOBaHUS y OOy4aroOUMXcs ILIEHHOCTHOTO
OTHOLICHMs K HAyYHOMY 3HAHHIO M METOJaM IO3HAHMs B HayKe. BaXHO Takke 3aMETHUTb, YTO
OCBOEHME COACPKAHNA Kypca IPOUCXOIUT C MPUBIICYEHUEM 3HAHNUN U3 paHee N3YYCHHBIX KypPCOB:
«OKpy)aroIHii MUY, «buonorus. 5—7 KJIaCCBD)
n «Dusuka. 7 Kmacey.

K mnHampaBieHHIO NEpBOCTENIEHHOW 3HAYUMOCTH NpU peanu3aiuu 00pa30BaTelbHbIX
GYHKIMN XUMHUHM TPaJULMOHHO OTHOCAT (POPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON EATETLHOCTH YelloBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. 3ajjada y4eOHOro mpeaMeTa COCTOUT B (POPMHUpPOBAHUU
CHUCTEMBbl XMMHUYECKHX 3HAaHUH — BaXXHEWIIMX (AKTOB, MOHATHHA, 3aKOHOB M TEOPETHUYECKUX
MOJIO’KEHUH, TOCTYIMHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HayKu, 3HAaHUH O
HAYYHBIX METO/IaX M3YYEHHUS BEIIECTB U XMMHUYECKHUX pEakiHid, a Takxke B (JOPMUPOBAHUU U
pa3BUTUH YMEHUH M CIOCOOOB NEATEIbHOCTH, CBSI3aHHBIX C IUIAHMPOBAHHEM, HaOIIO/IEHHEM
U TIPOBEJIEHMEM XMMHUYECKOT0 AKCIIEPUMEHTA, COOII0ACHNEM MpaBUIl O€3011acCHOT0 00paIeHus ¢



BCIICCTBaAMU B HOBCC,Z[HGBHOﬁ KHU3HU.

Hapsny ¢ otuM menm  uw3ydeHHss  y4eOHOro  mpeaMera B IporpaMme
10 XUMUHU YTOYHEHBI U CKOPPEKTUPOBAHBI C YYETOM HOBBIX IIPUOPUTETOB B CUCTEME OCHOBHOTO
obmero odpazoBanus. Cerogust B 00pa3oBaHUU 0CO00 3HAUYMMOM NMPHU3HAETCS HANPABICHHOCTD
0o0y4deHus Ha pa3BuTHe 5 caMopa3BUTHUE JIMYHOCTH, ¢dopmupoBanue
e wuHTEeIUIeKTa W oO0mel KynbTypbl. OOydeHHE YMEHHUIO YYHUTBCS M PONOIDKAThH
cBOE 00pa3oBaHHE CAMOCTOSTEIBHO CTAHOBHUTCS OJHOM W3 BaKHEHIINX (QYHKUIUH y4eOHBIX
IpeMETOB.

B cBsi3u ¢ 3THM NpU U3y4YEHHH TpEAMETa Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
JOMHUHHUPYIOIIee 3HaYCHHE TPHOOPENTN TaKue el , Kak:

(dbopMupoBaHue WHTEJUIEKTYyalbHO pa3BUTON JINYHOCTH, TOTOBOM
K caMOOOpa30BaHUIO, COTPYJHHYECTBY, CAMOCTOSTEIbHOMY NPHHATHIO PEIICHHH, CIHOCOOHOM
aAalITUPOBATBHCA K 6LICTpO MCHAIOIINUMCSA YCIIOBUAM KXU3HU,

HAlpaBJICHHOCTh, OOy4YeHHS Ha CHCTEMaTHYeCKOE NPUOOIICHHE OOydJaroIuxcs
K CaMOCTOSITEIbHOM MMO3HAaBATCILHOU JACATCIIbHOCTH, Hay4YHbIM METOAaM II0O3HaHHA,
(GOpPMUPYIOLIMM MOTHBALIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

oOecrieueHUe YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHIO OOYJYarOIMMHUCS OIBITa
pPa3HOOOpa3HOIl AEATENTPHOCTH, NMO3HAHHUS M CaMOIO3HAHMSA, KIIFOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJILHOC 3HAYCHUEC IJIA PA3JIMYHBIX BUAOB JACATCIbHOCTH,

dopMupoBaHUe YMEHUH OOBSACHATH W OLCHUBATh SBJICHUS OKPYXKAIOUIETO MHpa
Ha OCHOBAHWH 3HAHUU U OIIbITA, IMMOJYUYCHHBIX IIPHU U3YYCHUU XUMUU,;

¢dopMupoBaHne y 00y4aromMxcsi TyMaHUCTHYECKUX OTHOIICHUH, TTOHMMAaHHS [EHHOCTH
XUMHYECKHX 3HAHUH Uil BBIPAOOTKM SKOJIOTUYECKH IIEJIECOO0pa3HOT0 TOBEACHUS B OBITY U

TPYZAOBOM JEATEIIBHOCTH B LeJsIX COXPaHEHHUs CBOETO 310pOBbS
Y OKPYKaIOIIEH IPUPOTHOMN CPEJIbI;
pa3BUTHE  MOTHBaIMM K  OOy4yeHMIO,  CIIOCOOHOCTEH K  CaMOKOHTPOJIO

U CaMOBOCIHMTAHHIO HA OCHOBE YCBOEGHHS OOLICYETIOBEUECKUX LIEHHOCTEH, T'OTOBHOCTH
K 0CO3HAaHHOMY BBIOOPY IpOGMIIsS U HAIIPABJICHHOCTU AajbHEUIIero 00yueHus.

B cucreme obiiero o6pazoBanus XuMusl pu3HaHa 00sA3aT€IbHBIM Y4€OHBIM IIPEIMETOM,
KOTOPBI BXOJIUT B COCTaB IpeaMeTHoOU obnactu «EcTecTBeHHOHAYYHBIE TIPEIMETHI».

OO0miee uKMCIIO YacoB, PEKOMEHIOBAHHBIX [UJII W3y4YeHUs XUMHH, — 136 4dYacos:
B 8 Kiacce — 68 yacoB (2 yaca B He/Ien0), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

Jlia Ka)koro Kiacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOXKET ObITh
MCIIOJIb30BAaHO YYaCTHUKaMU 00pa30BaTeNbHOTO Mpoliecca B IeNax GOopMUPOBaHUs BapHATUBHON
COCTAaBJISIOLIEN coziepKaHus KOHKPETHOU paboueii IIPOTrpaMMBI.
[Ipu »o>ToM oOs3arenvHas (MHBapUaHTHAs) YacTh COJAEpKAHHMS Y4eOHOro TMpeaMera,
YCTaHOBJIEHHAs] IPOrpaMMOM MO XMMHUU, U BpeMs, OTBOJUMOE Ha €€ M3ydeHHue, JODKHbBI OBbITh
COXPaHEHBI MIOJTHOCTHIO.

B cTpykType mporpaMMbl MO0 XMMHH HapsiAy € TMOSCHUTEIBHOM 3alMCKOW BBIICIICHBI
CJIEAYIOIINE pa3/iesbl: IUIaHUPyeMble pe3yJbTaThl OCBOCHHS yUeOHOIo IpeaMeTa — JINYHOCTHBIE,
MeTanpeIMeTHbIE, IPEAMETHBIE, CO/Iep)KaHNe yueOHOTo MpeIMeTa o rojjaM 00y4YeHHsl.

Conepxanue oOyueHus B 8 Kiacce.

[lepBoHayabHbIE XUMUYECKUE TTOHSATHUS.

[Ipeamer xumuun. Ponp XxuMuM B KHM3HM 4YenoBeka. Tena u BemectBa. Duznueckue
CBOIicTBa BemlecTB. ArperatHoe cocTosHue BemnlecTB. [loHsATHE O MeTogax MO3HAHUS
B XMUMUHU. XUMUS B cucTeMe HayK. UncTele BemmecTBa U cMecH. CriocoObl pa3ziesieHns cMecei.

ATOMBI M MOJEKYJIbl. XUMUYECKHE 31eMeHThl. CHMBOJBI XUMHUYECKHX 3JIEMEHTOB.
ITpocTsie u clloKHBIE BEleCTBa. ATOMHOMOJIEKYJISIPHOE YUEHHUE.

Xumunyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMMHUYECKHMX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCHUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 JIEMEHTA B COEMHEHHH.

dusznueckue M XUMUYECKHE SIBJICHUs. XUMHYECKas peakuuss U e€ MPU3HAKU. 3aKOH



COXpaHEHMsI MacChl BEIECTB. XUMHUUECKUe ypaBHeHUs. Kimaccupukanmss XUMHYECKUX peakuuit
(coemuHeHus, pa3I0KEeHHs, 3aMEIICHUs, 0OMEHa).

XUMUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON TIOCY/IOH, C IpaBUIaMU pabOTHI B
naboparopuu U npuéMamMu oOpaleHus ¢ 1abopaTOpHbBIM 000PYI0BAaHUEM, U3yUCHHE U OMIMCAHUE
(¢u3nUecKuXx CBOMCTB 00pa3lOB HEOPraHMYECKHUX BENIECTB, HAOMIOACHUE (U3NIECKUX
(mnaBieHHe BOCKa, TastHHUE JIbJa, pacTUpaHHUe caxapa B CTYIKE, KUIIEHHUE U KOHJICHCAIIHS BOJIbI) U
XUMHUUYECKUX (TOpPEHHE CBEYM, MPOKAJMBAHUE MEIHOM IIPOBOJIOKH, B3aUMOJIECHCTBUE MeEla C
KHUCIIOTOM) sIBIEHUH, HAONIO/IEHHE M ONMUCAHHE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX PeaKIuil
(pa3znoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOpUIOM Oapusi, pasioKEeHUE
rugpokcuaa meau(ll) mpu HarpeBaHuu, B3amMoaeHCTBHE Kenne3a ¢ pactBopom conu meau(ll)),
u3ydeHre crnocoOoB paszeneHust cMeceid (C MOMOIIbI0 MarHUTa, (PUILTPOBAHUE, BHIIAPUBAHHE,
TUCTWIUISAIMS, XpoMmaTorpadusi), IpoOBEJCHHE OYMCTKH IOBAapEeHHOHN coyid, HaOIM0JeHHe U
ONMCAHUE PE3YJIbTaTOB IPOBEAEHUS OINbITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAHEHHUS MAacChl,
CO3aHHE MOJIETIC MOJIEKY (IIapOCTEP>KHEBBIX).

Bakneiiune npeacraBuTeIM HEOPraHUIECKUX BELIECTB.

Bo3nyx — cmech rasoB. CoctaB Bo3ayxa. Kuciopoa — 371€MEHT M MPOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoze, Gu3nyeckue U XMMUUECKHUEe CBOICTBA (PEaKIMU rOPEeHus).
Oxcuppl. [TpumeHneHune KHCJIOPO/JIa. CniocoOsl MOJIyYEHUs KHCIIOpOJa
B JIaOOpaTOpUM U MPOMbIILIEHHOCTH. KpyroBopoT kuciopoaa B npupoje. O30H — aju1oTpoIiHas
Mo (UKAIHS KUCIIOPOa.

TermoBoit  sddekr  XuUMHUYECKOH  peakuuu, TEPMOXMMHYECKHE  ypaBHEHUS,
3K30- U SHJOTEPMUYECKHE peakluu. TOIIMBO: yroiab U MEeTaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
NapHUKOBOTO P QeKTa, pa3pylHIeHne 030HOBOTO CIIOS.

Bomopon — »snemeHT u mnpoctoe BemecTBo. Haxoxaenwe Bogopoaa B IPHUPOIE,
¢usznueckue W XUMHUYECKHME CBOMCTBa, MPUMEHEHHE, CIocoObl mnomydeHus. Kucnors
U COJIU.

KonuuectBo BemectBa. Monb. MossipHas macca. 3akoH ABoraapo.

MosnsipHblil 00bEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoWcTBa BOJbl. Boma kak pactBoputens. PactBopel. Hacklmennsie
Y HEHACBIIEHHbIE PAacTBOPHI. PacTBOpMMOCTH BelecTB B Boae. MaccoBas H0is BelecTBa
B pacTBOope. XuWMHYEeCKHe cBoWcTBa Bojbl. OcHoBanus. Ponb pacTBopoB B mpupoje
U B JKU3HHU 4enoBeka. KpyroBopoT Bozbl B MpUpoAe. 3arpsizHEHNE MPUPOAHBIX Bol. OxpaHa U
OUYMCTKA IPUPOJIHBIX BOJI.

Knaccuukanus Heopranumueckux coenuHeHui. Oxcuapl. Knaccudukanus OKCHAOB:
cosieo0Opasymolune (ocHOBHBIE, KHCIIOTHBIE, am(poTepHBIE)
U HeconeoOpasyromue. HomeHkiaTypa okcuioB (MeXIyHapoJHas U TpuBUalbHas ). Ou3ndeckue
U XUMHUYECKHE CBOMCTBA OKCUAOB. [TomyueHne okcuios.

OcnoBanus. Krnaccupukanuss OCHOBaHMH: INENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenximarypa OCHOBaHUH (MexayHapoaHas 51 TPUBHUAJIbHASA ). dusnyeckue
Y XMMHYECKHE CBOMCTBA OCHOBaHUU. [lonydyeHne ocHOBaHMIA.

Kucnorel. Knaccudpukammss  xkucmor. HomeHkmarypa Kuciaor  (MeXIyHapOIHAS
U TpuBHaibHas). PU3NYECKUE U XUMHYECKHE CBONCTBA KUCJIOT. Psa aKTMBHOCTHM METaUIOB
H.H. Bekerona. [lonydeHnue KUcior.

Comu. HomeHknatypa comneil (MexayHapoaHasi U TPUBHAJIbHASA).

du3nYecKre U XMMUYECKUe CBoMCcTBa conel. [lonydenue coneil.

I'enernueckas cBA3b MEXAY KJacCaMHM HEOPraHMYECKUX COCTUHEHHM.

XHWMHMUYECKUN DKCIIEPUMEHT: KadeCTBEHHOE OIPEACIICHHE COAEPKaHMUS KHCIOpOAa
B BO3JyXe, TIOJy4eHHE, CcOOHMpaHHe, paclo3HAaBaHHE M U3yYeHHE CBOWCTB KHCIOPOAA,
HaOJIO/IeHue B3aUMOJEMCTBHSI BEIIECTB C KHUCIOPOJAOM U  YCJIOBUS BO3HUKHOBEHUS
U TpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHE C o0pa3llaMd OKCUIOB U OIMCaHHE
WX CBOWCTB, MOJIyYeHHE, COOMpPaHNE, paclio3HaBaHWE U U3yYeHHE CBOWCTB BOJIOPO/a (TOPEHHUE),
B3auMoJieiicTBrue Boopoaa ¢ okcuaoM Meau(ll) (Bo3MOXKHO UCTIONBb30BaHUE BUIEOMATEPHAIIOB),



HaOmrosieHne oOpa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCClIEIOBaHUE OCOOEHHOCTEH
pPacTBOpPEHMSI BEIIECTB C PAa3JIUYHOM pPACTBOPUMOCTBIO, TNPUTOTOBIIEHHE PACTBOPOB C
onpeAesEHHON MacCOBOM JOJIEN paCTBOPEHHOIO BEILECTBA, B3aUMOJICHCTBUE BOABI C METAJIIAMU
(HaTpueM U KaJibliueM) (BO3MOKHO UCIOJIb30BaHUE BUIEOMATEPUAIIOB), OIIpeIelIEHUE PAaCTBOPOB
KUCJIOT W IIEJNOYEW C IOMOIIBI0 HMHJMKATOPOB, HCCIEJOBAHME OOpa3lloB HEOPraHMYECKHUX
BEIIECTB Pa3jMYHbIX KJIACCOB, HAOIIOJEHUE HM3MEHEHMsI OKPACKU HHJIMKATOPOB B PacTBOpPax
KHCJIOT U 1Le0Yel, u3yuenue B3aumozeiicteus okcuaa meau(ll) ¢ pactBopom cepHOil KUCIOTHI,
KHCIIOT C METaJJlaMd, PEAaKUWd HEWTpalau3aluy, IOJIYy4eHHE HEPAaCTBOPUMBIX OCHOBAaHUU,
BBITECHEHUE OJJHOI'0 METAJUIA IPYTUM U3 PacTBOPA COJIU, PEIIEHNE SKCIIEPUMEHTAJIbHBIX 3aa4 110
TeMe «BakHelIne KJ1acChl HEOPraHUYECKUX COCITUHEHUI.

[lepuonnueckuii 3axkoH u llepuonnueckas cucremMa XHUMHUYECKHX  AJIEMEHTOB
.. MenneneeBa. CTpoeHne aToOMOB. XUMHUY€ECKasi CBsI3b. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE
peakuuu.

[IepBbie monbITKY KIaccU(PUKAIIMN XUMUYECKUX 2JIeMEHTOB. [IoHATHE O rpyIiax cXOAHbIX
AJIEMEHTOB (I1IEJIOUHBIE U 1E€JI0YHO3EMEIbHBIE METAIIIIbL, TaJIOTE€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(poTepHbIe OKCUABI U TUAPOKCUIBIL.

[lepnonnueckuit  3akoH. Ilepuogmdeckas  cuctemMa  XMMHMYECKHMX  JJIEMEHTOB
J.U. MenpeneeBa. KopoTkonepuonnas u anmuuHHornepuoaHas ¢opmel [lepruoaudeckoii cuctemsl
xumuueckux anemeHToB .M. Mengeneesa. llepuoaslt u rpynmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenune artomoB. CoctaB aromubx sep. W3orombl. OnekTponsl. CTpoeHue
AIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AIeMEHTOB [lepuoinyeckoil cucTemsl
.. Menneneesa. XapakTeprucTuka XUMHUYECKOTO 3JIEMEHTA
o ero noJjioxkeHuto B [lepuoanueckoit cucreme JI.M. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMSI pajilyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAJIIMYECKUX
Y HEMETAJUIMYECKUX CBOICTB MO Ipynmnam U nepuojaM. 3HaueHue lleproanyeckoro 3akoHa u

ITepuonnueckoin CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTUku. J[.1. MeHnneneeB — y4€Hbli U IpaskJaHUH.
XuMH4YecKass  CBS3b. KoBanentnas  (mosmsipHass WM HENOJIApHAsi)  CBS3b.

DNEKTPOOTPUIIATEIEHOCTh XUMUYECKIX AJIeMEHTOB. IOHHAas CBS3b.

Crenens okucieHus. OKUCITUTETLHOBOCCTAHOBUTEIBHBIC peakind. [Iporecchl OKUCIICHUS
U BOCcCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH JKCIIEPUMEHT: W3YYCHHE OOpa3I[OB BEIICCTB METAUIOB M HEMETAJUIOB,
B3aMMOJICHCTBHE THAPOKCHAA IUHKA C PAaCTBOpaAMHU KHUCIOT U IIeNIouel, MpOBe/IeHNE OIBITOB,
WUTIOCTPUPYIOMIMX MPUMEPHI OKHCIUTEIIBHOBOCCTAHOBUTEIBHBIX PEAKIHMid (FOpeHUe, peaKinu
pa3I0XKEeHUS, COSTUHEHN ).

MexnpeaMeTHbIE CBSI3U.

Peanu3arus MexXnpeaMETHBIX CBA3EH MpU U3yYEHUH XUMHHU B § KIIACCEe OCYIIECTBISETCS
yepes HCIOJIb30BaHNE KaK o0mmx €CTECTBCHHOHAYYHBIX TTOHSTHIA,
TaK ¥ TOHSTUMN, SBISIOIIUXCS CUCTEMHBIMH I OTACIBHBIX MPEAMETOB €CTECTBEHHOHAYYHOTO
ITUKJIA.

OO01mre ecTecTBEHHOHAYYHBIE MOHSATHUS: HAYYHBIHN (DaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHATTU3,
CUHTE3, KIACCHU(pUKAIUA, TEPHOINIHOCTh, HAOIIOJACHHE, SKCIICPUMEHT, MOJICITHPOBAHUE,
U3MEpEHHNEe, MOJIETb, SIBJICHHUE.

dusnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIIBI,
pPaOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUN 3aps, BEIIECTBO, TeJI0, O0BEM, arperaTHOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEITUYHMHBI, CSAMHHIIBI H3MEPCHHs, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

buonorust: potocuntes, npxanue, onocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpallbl, TOPHBIE TMOPOJBI, TOJE3HBIC
HCKOTIaeMbIe, TOTUTHBO, BOJIHBIC PECYPCHI.

Coneprxanue oOyueHus B 9 kiacce.



BemecTBo 1 XMMHUECKast peakLusl.

[lepuonuueckuii  3akoH. Ilepuomuueckas  cuctemMa  XMMHUYECKHX  DJIEMEHTOB
J .. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWCTB XUMHYECKHX
JJIEMEHTOB  MNEpPBBIX  TpEX  IEPUOJNOB,  Kaluusd, KaJblUd W HX  COCAUHCHHMU
B COOTBETCTBUM C TMOJOXEHUEM »3JeMEeHTOB B Ilepumonmyeckoil cucrtemMe M CTPOECHHUEM
UX aTOMOB.

CrpoeHue BewiecTBa: BUABl XMMHUYECKOM CBS3M. THUIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Knaccupukanuss u  HOMEHKJIAaTypa HEOPraHMYECKHMX BEHIECTB  (MEXIyHapoaHas
U TpHUBHalbHAs). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM Kjaccam
HEOPraHUYECKUX COEANHEHUN, TEHETUYECKAasl CBSI3b HEOPIraHUUECKUX BEILIECTB.

Knaccupukanus XuUMHYECKMX peaklMid IO pasjiMyHbIM IpU3HAakaM (IO YHUCIy
¥ COCTaBY YYacCTBYIOILIMX B PEAKIHH BEIIECTB, 110 TEIUIOBOMY 3P PEKTY, 10 M3MEHEHHUIO CTENICHEN
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 110 OOpPAaTUMOCTH, IO YYacTHIO KaTajau3aTopa). DK30- U
HAOTEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPAaBHEHUSI.

Ilonatue o ckopoctd  xumuyeckod  peakuuu. [lonsarue 00  oOpaTuMbIX
U HEOOPAaTUMBIX XMMHUYECKUX peaknusx. [IoHATHE O TOMOTEHHBIX M TE€TEPOTCHHBIX PEaKIHUsX.
[TonsiTe 0 XuMU4YeCKOM paBHOBECHH. DaKTOPBI, BAUAIOIIUE HA CKOPOCTh XMMHUYECKON PEaKLUU
1 TI0JI0’)KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKUCIINTEIBHOBOCCTAHOBUTEbHBIE PEAKIUM, 3JIEKTPOHHBIA OajJaHC OKUCIUTEIIBHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBiieHHE YypaBHEHUN OKUCIMTEIbHOBOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO0/1a 3JIEKTPOHHOr 0 OanaHca.

Teopust 2JIEKTPOIIUTUYECKON TUCCOLMALIMU. DIIEKTPOJIUTHI U HE 3JIEKTPOIuThl. KaTHoHBI,
aHUOHBI. MexaHW3M MCCOLMALNY BEIIECTB C Pa3JINYHbIMU BUIAMUA XUMHUYECKOU CBA3HU. CTENEHb
nuccouuanuu. CUilbHbIE U c1a0ble 3J1EKTPOIUTHI.

Peakiiun MOHHOTO OOMEHa. YCIIOBUS MPOTEKAHUS peakluil HOHHOrO OOMeHa, MOJIHbIE U
COKpAaIIEHHbIE HOHHBIE YpPaBHEHHUSI  pEaKIUil. CBoiicTBa  KHCIIOT, OCHOBaHMI
U COJIEH B CBETE MPE/ICTaBIECHUIN 00 3IeKTpOoIUTHYECKON Aucconnanuy. KadecTBeHHbIe peakiuu
Ha UOHBL. [loHATHE O TUIPOIIU3E CONEN.

XVUMUYECKUN DKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMM KPUCTAINIMYECKHX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMEeTaoB (rpaduTa U anamasa), CJI0KHBIX BEIIECTB
(xJ0puaa HAaTpUs ), MCCIeI0BaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaklui OT BO3AECHCTBUS
pa3IUYHbIX (PAKTOPOB, HCCIENOBAHUE >SJIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, IMpoliecca
JUCCOLUALUU KHCJIOT, niesouen
U coned  (BO3MOXKHO  HCIOJB30BaHWE  BHJIEOMATEpUANIOB),  IPOBEJIECHUE  OIBITOB,
WITIOCTPUPYIOIUX MPU3HAKM MPOTEKaHUs peakUui MOHHOro obOMeHa (oOpa3oBaHHE OcCaJKa,
BbIJIEJICHHE Ta3a, 00pa30oBaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX pEakUuil (rOpeHue, peaklu pa3iokKeHHs, COeAMHEHHs), paclo3HaBaHUeE
HEOPraHMYECKHUX BELIECTB C TIOMOINbIO KAueCTBEHHBIX peakUWid Ha MOHBI, pELIEeHUE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

Hemerannbl u ux coeivHeHusI.

OOmiast xapakTtepucTuka TrajgoreHoB. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHue M (pu3MUecKue CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3aWMOJIEHCTBHE C MeTajllaMH, HeMeTallJlaMH,
nienoyamu).  XuopoBoaopod. ComsiHas KWCIOTa, XMMHYECKHE CBOWCTBA, IMOJIyY€HHE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOJOPO/Ia HAa OPTaHM3M 4YeJIoBeKa. BaxkHelme Xaopuasl
U X HaXO0XJEHUE B IPUPO/IE.

OOmass xapakrepuctuka syeMeHTOB VIA-rpymmel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUSI.

Crpoenue 1 pu3nuecKue CBOUCTBA MPOCTHIX BELIECTB — KMCIOPOa U CEpbl. AJIIOTPOITHBIE
MoauUKAIIMK KHUCJIOPOJa M cephbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOIOpPOa, CTpOEHHUE,
buznueckue " XUMHYECKHE CBOICTBA. Oxcuppl cepbl



KaK IPEeCTaBUTENIN KUCIOTHBIX OKCHI0B. CepHas KUCIIOTa, PU3MUECKUE U XUMHUECKUE CBOMCTBA
(oOrmre Kak MpeAcTaBUTENS Kiacca KUCIOT U crienuduieckre). XUMUISCKUE PEaKIIu, JIeKaIIrue
B OCHOBE MPOMBIIIJICHHOTO CIIOco0a MmoinydeHus: cepHoi KucioThl. [Ipumenenne. Conu cepHOi
KHUCIIOTHI, KadeCTBEHHas peakuus Ha cyibgaTuoH. HaxoxxneHue cepbl U e€ coeIMHEHUIl B
npupoje. XUMHYECKOE 3arpsi3HEHHE OKPYXKAIOIMIEeH Cpeabl COSNMHEHHSIMU Cepbl (KHUCIOTHBIC
JOKIIH, 3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIOCOOBI €ro MpeoTBpaIleHuUS.

OOmas xapakrtepuctuka sieMeHTOoB VArpynmbl. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHHUSI.

A30T, pacrpocTpaHeHHe B MPUPOJE, PU3MUECKUEe U XUMHUECKUE cBOMCTBa. Kpyrosopor
a30Ta B pupojie. AMMHAK, ero GU3nYecKue U XUMUYECKUE CBONCTBA, MTOJIyYeHHE U TPUMEHEHHUE.
Conn ammoHus, X (PU3NYECKHE U XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius
Ha HOHBI aAMMOHHSI. A3oTHas KHCIIOTA,
e€ monyuyeHue, PU3NIECKUE M XUMHUYECKHE CBOIMCTBA (00IIME KaK MPEACTaBUTENS Kllacca KUCIOT
u crneuupuyeckue). Mcnoab3oBaHue HUTPATOB U COJEH aMMOHMSI B KaueCTBE MHHEPaTbHBIX
ynoopeHuit. XuMHUYECKOe 3arpsi3HEHHE OKpPYKaroleh cpeibl COeIUHEHUSIMU a30Ta (KUCIOTHbBIE
JOK]IH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB).

®ocdop, ammorponHbie Moaudukanuu dochopa, pU3HUECKUE U XUMUYECKHE CBOWCTBA.
Oxkcun docdopa(V) u dpochopnas kuciota, Gpusndeckue 1 XUMHUUECKHUE CBOMCTBA, MOTyUYEHUE.
Hcnonp3oBanue GpocdaToB B KaueCTBE MUHEPATBHBIX yI0OPEHUH.

Obmas xapakrepuctuka s1eMeHTOB IVArpynmel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHBIEC CTETIEHN OKUCIICHUSI.

VYrnepos, amnoTpomnHble MOAU(UKALMU, PACHPOCTPAHEHUE B MPHPOAE, (PU3NYECKHE U
XUMHYeCKHe cBoicTBa. AncopOius. Kpyrosopor yriepona B mpupoae. OKCHIBI yriaepona, ux
dbusznyeckue M XMMHYECKHE CBOWCTBA, JEWCTBHME HA KHUBBIE OPraHU3MBI, IOIY4YCHHUE H
MpUMEHEHHEe. JKOJOTUYECKHe MpoOJeMbl, CBS3aHHbIE ¢ oOkcuaom yrieponaa(lV), rumoresa
100aNbHOTO MOTEIUICHUs KJIMMaTa, MapHUKOBBIA 3(dexT. YrompHas KuciaoTa U e€ COlu, UX
¢duznueckue " XHUMHAYECKHE CBOWCTBA, NOJTy4YeHUE
u npuMeHeHue. KauecTBeHHas peakiuss Ha KapOoHaTHOHBI. lcmonb3oBaHue KapOOHATOB
B OBITY, MEJUIIMHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO035HCTBE.

IlepBoHauabHbIe MOHATHS 00 OPraHUYECKHX BEIIECTBaX KAaK O COECJUHEHHUSX Yriepoja
(Meran, 9TaH, OTWJIEH,  AaleTWIEH, JTaHOJ, T[JIMIEPUH, YKCYCHas  KHCJIOTa).
Nx cocraB u xumuueckoe ctpoeHue. [loHsATHE 0 OMONOrMYECKH BaXKHBIX BELIECTBAX: KHUpax,
Oenkax, yrieBoJax — M UX POJH B KU3HU 4elloBeKa. MarepruanbHOe €IMHCTBO OPTaHUYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, MOJyYE€HUE M IPUMEHEHHE.
Coenunenuss kpemHusi B mnpupome. OOmme mnpencrasieHus o6 oxcuae kpemuus(lV)
U KpeMHHEBOH kucioTe. CHIIMKATHI, MX WCIOJIB30BaHUE B OBITY, MEAUIIMHE, IPOMBIIIJICHHOCTH.
Baxueiliime crpouTenbHble MaTepuaibl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOH, >XeJle300€TOH.
[TpoGnemb1 6€301acHOTO NCTIOIB30BAHUS CTPOUTENLHBIX MaTEPUAIIOB B IIOBCETHEBHON KU3HH.

XUMHUECKUI SKCIEPUMEHT: H3ydeHHe 00pa3l0OB HEOPraHWYECKHX BEIIECTB, CBOMCTB
COJISTHOM KHCJIOTHI, MpOBE/ICHNE Ka4eCTBEHHBIX peaximii Ha XJIOPUTHOHBI
U HaOIIOZIeHWE TPU3HAKOB HUX  TNPOTEKAHUs, OMBITHI, OTpaXxaromue (U3NYecKHue
U XUMHUYECKHE CBOWCTBA TAJIOTEHOB W WX COCJUHEHHWH (BO3MOXKHO HCIOJH30BaHUE
BUJIEOMATEPHAJIOB), O3HAKOMJICHHE C O0Opa3llaMu XJIOPUIOB (TAJOT€HHIOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl W €€ COeAMHEHUSMH (BO3MOXKHO WCIIONB30BaHUE BHICOMATEPHAIIOB),
HaOJroieHne mporecca OOYIJIMBaHUS caxapa IOJ JAEHCTBHEM KOHIIEHTPUPOBAHHOW CEepHOM
KHUCJIOTBI, W3Y4YE€HHE XHUMHUYECKHUX CBOMCTB pa30aBI€HHOM CEpHON KHCIOTHI, IPOBEIECHUE
Ka4eCTBEHHOH peakIuy Ha CyJIb(aTHOH U HAOIIOACHNE TPU3HaKa €€ MPOTEeKaHus, 03HAKOMJICHHUE
c bU3UIECKUMU CBOMCTBaMH a3oTa, dbocdopa
U MX COCIMHEHMH (BO3MOXKHO MHCIIOJIB30BaHUE BHUAEOMATEPUATOB), oOpas3laMu a30THBIX
u GochOopHBIX yIOOpEHHH, TOJy4eHHE, COOMpaHWe, paclo3HaBaHWE W HW3yYEHHUE CBOWMCTB
aMMHuaKa, TPOBEJACHHE KAueCTBEHHBIX pEaKIHii Ha WOH aMMoHUs U  ¢ocdaTHoH



Y U3y4YEHHE IPU3HAKOB UX IPOTEKAHUS, B3aUMO/IEHICTBUE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI
C Me/Ibl0 (BO3MOXKHO MCIOJIb30BAHUE BUEOMATEPHAIIOB), H3YYEHUE MOJENIEH KPUCTAIUINYECKUX
pemérok anmasa, rpadura, QymuiepeHa, 03HAKOMIIEHUE C MPOIIECCOM afCOPOIMH PaCTBOPEHHBIX
BEIIECTB AKTMBHPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTHBOrasza, IIOJy4yeHHE, COOMpaHHe,
pacro3HaBaHUE U U3yYEHUE CBOMCTB YIJIEKHUCIIOTO ra3a, IPOBEJCHNE KaYeCTBEHHBIX PEaKUi Ha
KapOOHAT M CUJIMKATUOHbI U U3y4EHHE IPU3HAKOB UX NPOTEKAHUS, 03HAKOMJICHHE C MPOTyKIIHEN
CUJIMKATHOM IPOMBIIIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ady 10 TeMe «BakHelmue
HEMETAJUIBI U UX COCIUHEHUS.

MeTaiibl ¥ X COEIMHEHUS.

OOmast XapakTepuCTUKa XMMHUYECKMX JJIEMEHTOB — METaJJIOB HAa OCHOBAHUU
ux nonoxeHus B Ilepumommueckoir cucreMe xumudeckux odnaeMeHTtoB [I.M. Menneneesa
u crpoeHus aroMoB. CTpoeHHMe MeTauIOB. Meraumyeckass CBs3b M MeETaJuIMn4ecKas
KpUCTAJIIIMYECKAs PEIIETKA. DJIEKTPOXUMUYECKUI psJl HalpsDKeHU metamuioB. dusnueckue u
XMMHYECKHEe cBOICTBa MeTaiioB. O0mue crocoOsl nostyuyeHus: MmetamioB. [loHsaTre o Koppo3uu
METAaJUIOB, OCHOBHBIE CITOCOOBI 3alIUTHI X OT KOppo3uu. CriaBsl (CTallb, YyryH, TIOPATIOMUHHM,
OpoH3a) ¥ UX IPUMEHEHHE B OBITY U IPOMBILIUIEHHOCTH.

[I{esrounsle MeTaUIBL: MOJOKEHUE B Ilepuonnueckoi cucTeMe XMMHYECKUX 3JIEMEHTOB
J.. MenneneeBa, CTpOEHHE UX aTOMOB, HaX0XJIEHUE B Npupoac. Puznueckue U XUMHUYECKUE
CBOMCTBA (Ha npumepe HaTpus u KaJnus). Oxcuppbl
Y TUIPOKCH/IBI HATpUsl U Kanus. [[puMeHenne menoyHbiX METaIOB U UX COEIUHEHHMN.

[IlerounO3eMenbHBIE METAUIBI MarHMii M KanblUWW: mosoxkeHue B llepuogmueckoit
CUCTEME XMMMUYECKHX dneMeHToB J[.M. MeHneneeBa, CcTpoeHHE HMX aTOMOB, HaXOXICHHE
B npupoze. Pu3snyecknue U XMMHUYECKUE CBOMCTBA MarHus U KaJblus. BaxkHenme coeinHeHns
KaJIbLUs (oxcun, THJIPOKCHI, COJIM). XKécTtkocTb BOJIbI U COCco0bI
€€ yCTpaHEHMUS.

AmomuHuii: nonoxenue B Ilepuoguueckoll cUCTEME XMMHYECKMX DJIEMEHTOB
J.1. MenneneeBa, CTpoeHME aTroMa, HaxoxKiaeHue B npupone. dusmyeckne M XUMHUYECKUE
CBOMCTBA aTOMUHMSL. AM(OTEpHBIE CBOWCTBA OKCUA U THIPOKCHU/IA ATFOMUHHUSL.

Keneso: mnonoxenue B llepmogmyeckoid  CUCTEME  XMMHUYECKHMX  DJIEMEHTOB
J.1. MenneneeBa, CTpOGHHE aTOMa, HAaXOXKJIeHUE B Ipupoac. PU3NYECKHE U XUMHUYECKHE
cBoiicTBa xene3a. Oxkcupl, ruapokcuabl u conu xxenesa(ll) u xenesa(lll), ux cocras, cBoiicTBa
MIOJIyYEHHUE.

XUMUYECKUI OKCIIEPUMEHT: O3HAKOMJIEHHE C o0Opa3laMu METauIoB M  CIUIABOB,
UX (U3MYECKMMH CBOWCTBAMM, HW3YUYEHHE pe3yJbTaTOB KOPPO3UU METAIOB (BO3MOXHO
UCIIOJIb30BaHUE  BUAEOMATEpUATIOB), OCOOCHHOCTEM B3aUMOJEHCTBUS OKCHAA  KaJbLUs
U HaTpusi ¢ BOJOH (BO3MOXHO HCIOJBb30BAHHWE BHUJEOMATEpPHANIOB), HCCIIEIOBAHUE CBOWCTB
KECTKOM BOJBI, Ipollecca TOPEHUs Kejle3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BAHUE
BUIEOMATEPHAJIOB), TPU3HAKOB MPOTEKAHUS KAaUECTBEHHBIX peaKIiil Ha HOHBI (MarHus, KajablMs,
AIIOMUHUS, LUHKA, xenesa(ll) u xenesza(lll), meau(ll)), HabJto1eHne
U OIMCAaHHE MPOLIECCOB OKPALIMBAHMA IUIAMEHM MOHAMHU HATpHs, KaJus U KajblUs (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEpHUaIOB), HCCiIelOBaHUE aM(pOTEpPHBIX CBOMCTB TUIPOKCHIA
ATIOMUHUSA u THJIPOKCHIA LIMHKA, pelieHne 9KCIIEPUMEHTAIIBHBIX 3a1a4
1o Teme «BakHelne MeTaIbl U UX COCTUHEHUSI.

XUMHS 1 OKpYKarollas cpena.

HoBbele maTtepuanbl u TexHonoruu. BemiectBa M maTepuasbl B NOBCEAHEBHOM KM3HU
4esoBeKa. XUMHUsS U 310poBbe. be3omnacHoe neIoib30BaHUE BENIECTB U XUMHUYECKUX pEaKLUi B
ObiTy. IlepBas moMoIb MpPU XUMHUYECKHX OKOTax M OTpaBiieHUsX. OCHOBBI AKOJIOIMYECKOM
IrPaMOTHOCTH. XHMMMUYECKOE 3arpsi3HEHUE OKpYKaolell cpeapl (NpenenbHas AOoIycTUMast
koHueHTpauus Beniects — [1JIK). Posb xumuu B pelieHnn 3K0JI0THYECKUX MPOoOIeM.

[TpupoHbIe HCTOYHHUKH YTIEBOAOPOAOB (YTroJib, IPUPOAHBINA a3, HeTh), MPOTYKTHI UX
nepepadoTKH, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH.

XUMUYECKUH SKCIIEPUMEHT: H3yuyeHne 00pa3IioB MaTepHaoB (CTEKIIO, CIJIaBbl METAJIIOB,



MOJIMMEPHBIE MaTEPUAJIbI).

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXNpeIMETHBIX CBSI3€H MPU U3YYECHUH XUMHUH B 9 Ki1acce OCYIIECTBISETCS
qepes UCTIOJIb30BAHUE KaK 001X €CTECTBEHHOHAYYHBIX TIOHSTHH,
TaK U MOHATUHN, SBISIOMUXCA CUCTEMHBIMH JUIsI OTACIBHBIX MPEAMETOB €CTECTBEHHOHAYYHOTO
IUKJIA.

OO1u1re ecTeCTBEeHHOHAYYHbIE TIOHATHS: HAYYHbIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CHHTE3, KiaccupUKauus, MEePUOJUYHOCTh, HAONIOJACHUE, OJKCIIEPUMEHT, MOJCINPOBAaHNUE,
U3MEpPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA YPPEKT, TEXHOIOTHS, MATCPHAIIBL.

®usnka: wmarepusi, aTOM, OJJIEKTPOH, NPOTOH, HEHTPOH, HWOH, HYKIUJA, H30TOIIB,
pPaIMOaKTUBHOCTh, MOJIEKYJa, DJCKTPUYECKHHA 3apsAl, NPOBOJHHUKH, IOJYIPOBOIHUKH,
JMAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHUE BElIecTBa, a3,
pacTBOp, paCTBOPUMOCTh, KPUCTAITUYECKas pEIIETKA, CIUIaBbl, (PU3UUYECKHE BETUYUHBI, CIMHULIBI
U3MEpEeHHUs, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, ComHIIe.

Bbuonorusi: ¢otocunres, neixanue, Ouocepa, dKOCHCTEMA, MUHEPATIbHBIE yI0OpeHus,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

Il'eorpadus: armocdepa, rtuapocdepa, MHHEpadbl, TOPHBIE TOPOJIBI, MOJE3HBIC
HCKOIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.

[Tmanupyemble pe3ynbTaThl OCBOSHHS MPOTPAMMBI 110 XMMHU Ha YPOBHE OCHOBHOTO
o0mero oOpa3oBaHUsI.

W3yuenne XuMHH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWS HANpaBlIEHO Ha
JOCTHKCHUE OOYYAIOIIUMHCS JIMYHOCTHBIX, METANpPEIMETHBIX M IPEIMETHBIX pPE3yJIbTaTOB
OCBOEHUS y4eOHOI0 IIpeIMeTa.

JIN4HOCTHBIE pE3yIbTAaThl OCBOSHHS IPOTPaMMbl OCHOBHOTO 00mIero o0Opa3oBaHUs
JOCTUTAIOTCS B X0Je o0y4YeHHs XUMHU B €IMHCTBE y4eOHOM
¥ BOCIIUTATEIIFHON AEATEIbHOCTU IIKOJBI B COOTBETCTBHU C TPAJULUOHHBIMH POCCHHCKUMHU
COLMOKYIBTYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH, MPHUHATBIMH B 0OIIecTBe
IpaBUJIaMU U HOPMaMHU TOBEJCHUS M CIOCOOCTBYIOT MpoIieccaM CaMOIO3HAHMs, CAMOPA3BUTHUS U
COIMATM3AIINA 00YyJarOITUXCSl.

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH W PAaCHIMPEHHE OIbITa JEATEIHHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) maTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO  OTHOUIEHUSI K  OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAaydyHOMY HACIIeJIMI0, TIOHUMaHHUs 3HAYCHUS XUMHUYECKOW HAyKH B JKU3HU COBPEMEHHOTO
oOriecTBa, CIOCOOHOCTH BJIAJICTh JIOCTOBEPHOM uHpopmManuen
O TIepElOBBIX  JOCTIDKEHHSIX W OTKPBITHSIX MHPOBOM W OTEUECTBEHHOW  XUMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOHCTBE MUpaA U OOIIECTBA;

2) rpaXJaHCKOTO BOCITUTAHHUSL:

NPEJCTaBICHUS O COLHUAIBHBIX HOpMax M MpaBUJIaX MEXJINYHOCTHBIX OTHOLIEHUH
B KOJUICKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOINECTBEHHO TIOJIE3HOU, y4eOHO-
UCCIIEIOBATEIbCKONW,  TBOPYECKOW M JPYrUX  BUJAX  JIEATENbHOCTH, TOTOBHOCTHU
K pa3HOOOpa3HOM COBMECTHOH MAESITETbHOCTH TNPHU BHIOJHEHUH Y4YEOHBIX, MO3HABATEIbHBIX
3a/]a4, BBIMOJIHEHNH XUMHUECKUX 3KCIIEPUMEHTOB, CO3/IaHUH YUEOHBIX MPOEKTOB, CTPEMIICHHS K
B3aWMOIIOHIMAaHHUIO " B3aWMOIIOMOIIIH B nporecce
TOH yueOHOH JesTeNbHOCTH, TOTOBHOCTH OLIEHUBAThb CBOE TIOBEAECHHWE U TOCTYIKH
CBOMX TOBapuIIed C TO3WIHWM HPABCTBEHHBIX W TIPAaBOBBIX HOPM C YYETOM OCO3HAHUS
MOCJECTBHM MOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO MO3HAHHUSL:

MHUPOBO33PDEHYECKMX  TPEJACTaBIEHUH O BEIIeCTBE W  XHUMHYECKOH  peakiud,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKd W COCTaBJSIFOIINX OCHOBY
JUIs TIOHMMAaHUS CYIIHOCTH HAy4YHOH KapTHHBI MHpa, NpPEJCTaBIeHUH 00 OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTUS IPUPOJbI, B3aMMOCBA3SIX YEJIOBEKAa C MPUPOAHON CPENOi,
O POJIM XMMHUU B MIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIX ~ MOTHBOB, HANpaBJICHHBIX HAa  IIOJIy4EHHE HOBBIX  3HAHUU
110 XMMUH, HEOOXOAUMBIX /17151 00BbsICHEHUs HAOIr01aeMbIX ITPOLIECCOB U SBICHUIA;

[I03HABATEIILHOM, UH(POPMALMOHHOM u YUTATEIBCKON KYJBTYpBHI,
B TOM UYHUCIIE HaBBIKOB CaMOCTOSITEIbHON pPabOThl € Y4E€OHBIMM TEKCTaMH, CIIPaBOYHOMH
JUTEPATypPOi, JOCTYITHBIMH TEXHUYECKUMHU CPEACTBAMH UH()OPMAIIHOHHBIX TEXHOJIOTHIA;

UHTEpeca K  OOyYeHHI0 U [03HaHMIO,  JIOOO3HATENBHOCTH,  T'OTOBHOCTH
U CIIOCOOHOCTH K €aMO00OOpa30BaHWIO, TPOEKTHOM W HCCIENOBATEIBCKOW JesTeIbHOCTH,
K OCO3HAaHHOMY BbIOOPY HAlPaBICHHOCTH M YPOBHs 00y4eHUs B JaJibHEHILIEM;

4) popMupoBaHUS KYJIBTYPbI 30POBBSI:

OCO3HaHMs LEHHOCTH MH3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0pOBbIO,
YCTAaHOBKM Ha 3JI0pOBBbIM 00pa3 JKM3HH, OCO3HAHMSI NOCIEACTBUM U HENPUSATHS BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBuiI 0€30MaCHOCTH MPU OOPALIEHUN C XMMUYECKUMU BEIIECTBAMU B OBITY M peasibHON JKU3HU;

5) TpyIOBOrO BOCITUTAHHSI:

UHTEpeca K MPaKTUUECKOMY M3Y4YEHHIO ITpodeccuil u TpyJia pa3IuuyHOro poja, yBaXKeHHe
K TPyAy M pe3yjibTaTaM TpYJOBOH [EATENbHOCTH, B TOM 4YHCIE HAa OCHOBE NPUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAHHOIO BbIOOpAa WHIMBUAYAJIbHONM TPaeKTOPUU
HPOI0JKEHUS o0pazoBaHMs c yuéTOM JIMYHOCTHBIX UHTEPECOB
U CIIOCOOHOCTH K XHMMMHM, OOIIECTBEHHbIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHON
npopecCHOHATIBHON  JIeATEIbHOCTH W Pa3BUTUS  HEOOXOJMMBIX YMEHHH, TOTOBHOCTh
a/IalITUPOBATHCS B TPO(ECCHOHANBHOI cpee;

6) 9KOJIOTUYECKOrO BOCIIUTAHUSL:

9KOJIOTMUECKH LI€JIECO00pPa3HOr0 OTHOLIEHMSI K MPHUPOAE KaK MCTOUYHUKY JKHU3HU
Ha 3emJie, OCHOBE €€ CyIEeCTBOBaHMsI, TOHUMAHUS [IEHHOCTHU 3/10pOBOr0 M Oe30macHoro oopasa
JKU3HU, OTBETCTBEHHOT'O OTHOULIEHHUSI K COOCTBEHHOMY buzngeckomy
U TICUXUYECKOMY 3/I0POBbIO, OCO3HAHMS LIEHHOCTU COOJIIOICHHS TIPaBUII O€30I1aCHOTO MOBEIEHUS
npu paboTe ¢ BemeCTBAMHM, a TaKkKe€ B CHUTyalUsX, YrpoOXKarolMX  3J0POBBIO
U KM3HHU JTIOJICH;

CIIOCOOHOCTM  NPUMEHATh  3HAHMS,  [OJy4aeMble IOpU  HU3YyYEHUH  XHUMHH,
JUIsL PELIEHMs 3aJad, CBSI3aHHBIX C OKPYXAlOUIEH NPUPOIHOM CpeNOW, MOBBIILIEHUS YPOBHS
HKOJIOTMYECKON KYJIbTYpBl, OCO3HAaHUS TJO00AJIBbHOIO XapakTepa SKOJOTMYECKHX MpodiieM
U IIyTEN UX PELIEHUsS IOCPEACTBOM METOJOB XUMUM;

9KOJIOTMUECKOTO MBILUIEHNS, YMEHHS PYKOBOJCTBOBATbCSI MM B I103HABATEIbHOM,
KOMMYHHUKaTHUBHOHN U COLIMAIbHOM MPAKTHUKE.

Mertanpeamernsle pe3yibTaThl. B cocTaBe MeTanmpeaMETHBIX Ppe3yJbTaTOB BbIAEISAIOT
3HaYMMble s (OPMHUPOBAHMS MMPOBO33PEHMs OOILEHAY4YHblE TMOHATHS (3aKOH, TEOpHs,
NPUHLINI, THUIO0TE3a, (PaKT, cucTeMa, MpoLEecC, SKCIEPUMEHT U Ip.), KOTOPbIE HUCIOJIb3YIOTCS B
€CTECTBEHHO-HAyYHBIX yueOHBIX IpeIMeTax u MIO3BOJIIOT
Ha OCHOBE 3HAHUU U3 ATUX MPEeAMETOB (HOPMHPOBATH MPECTABICHUE O LEOCTHON Hay4dHOU
KapTHHE MHUpa, U yHUBEpCalbHble yueOHbIE AEeHCTBUS (TMO3HABaTeNbHbIE, KOMMYHUKATHUBHBIE,
PEryJiaTUBHBIE), KOTOpble OOECHeurBalOT (HOPMHPOBAHHE T'OTOBHOCTH K CAMOCTOSITEILHOMY
IUIAHUPOBAHUIO M OCYILECTBICHUIO Y4YeOHOW MIeATeNbHOCTH. MeTanpeaMeTHble pe3yibTaThl
OCBOEHHUSI 00pa30BaTEIbHOM MPOrpaMMbl MO XUMHUHU OTPa)KalOT OBJIAJEHHE YHHUBEPCAIbHBIMU
MI03HABATEJILHBIMU JIEHCTBUSAMH, B TOM YHCJIE:

1) 6Ga3oBbIE JIOTHYECKHE JCHCTBUSA:

YMEHHE HCIOIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS IPU OCBOCHMM 3HAHUM:
pacKpbIBaTh CMBICII XMMUYECKUX MOHATHH (BBIACIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABINBATh
B3alMOCBS3b c JpYTUMH HOHATHUSIMHU), UCIOJIb30BaTh MOHATHUS
JUIsl OOBACHEHUS OTHENbHbIX (DaKTOB M SBJIEHUM, BBHIOMPATh OCHOBaHUS M KPUTEPUU



JJIs KJIaCCI/I(bI/IKaI_[I/II/I XUMHNYCCKHUX BCHICCTB U XUMHUYCCKHUX peaKqu/I, YCTaHaBJIMBATb NPUYIUHHO-
CICACTBCHHBIC CBA3HM MCKIY 00BbEeKTaMU HN3YUYCHHUA, CTPOUTH JIOTUYCCKUC PaCCYXKIACHUA

(I/IH[[yKTI/IBHLIe, ACAYKTUBHBIC, 1o aHaJIOI‘I/II/I) , ACJIaTh BBIBOBI
" 3aKJIIOUYCHU,
YMCHHC IMPUMCHATH B nmpomnecce IIO3HaHUA IIOHATHUA (HpCHMeTHBIG

U MeTalpeJMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJENIU, HCIOJIb3yEMble B XUMHH,
npeoOpa3oBhIBaTh MIMPOKO MPUMEHSIEMbIE B XMMUN MOJEIIbHBIC TPEACTABICHUS — XUMHUYCCKHUH
3HaK (CHMBOJI JIEMEHTA), XMMHYecKass (opMysla M ypaBHEHHE XUMHUECKOW peakluu — IpH
peleHnH y4eOHOIIO3HABATEIbHBIX 33/1a4, C YYETOM 3THX MOJIENbHBIX MPEICTABICHUHA BBISABISATH
U XapaKTEepU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMUYECKHUX BEILECTB U
XUMHUYECKHX PEaKIMi, BBISBIATH OOILIME 3aKOHOMEPHOCTH, NMPUYMHHOCIEICTBEHHBIE CBSI3U H
IPOTUBOPEUMS B U3y4aeMbIX IIpoLieccax U SABJICHUSX, IIpejiaraTb KpUTEPUH AJIs BBIABICHUS 3TUX
3aKOHOMEPHOCTEN

U NPOTUBOPEUUH, CAMOCTOATENBHO BBIOMPATh CIIOCOO pelieHus yuyeOHOH 3agauu (CpaBHUBATh
HECKOJIbKO BApHAHTOB pEIICHUs, BBHIOMpaTh HanboJiee MOAXOMAUIMNA ¢ YIETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPUEB);

2) 6a30BbIE UCCIIEAOBATEIIbCKUE JCHCTBUS:

YMEHHUE HCIOJb30BaTh MOCTaBJIEHHBIE BOIIPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbIX CYKICHUM;

NpUOOpPETEHUE OMBITA M0 TUIAHUPOBAHHIO, OPTaHU3AlMA W TPOBEICHHUIO YYCHUUYECKHX
9KCHEPUMEHTOB: yMEHHUE HaOII0/1aTh 33 X0A0M IPOLecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €r0
pe3ynbTar, (HOpMyIHpOBaTh OOOOMICHHWS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCIICIOBaHMsI, COCTABIIATh OTYET O MPOJAETIaHHOM padore;

3) pabora ¢ uHpOopMaIUei:

yMeHU€e BbIOMpPaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATh HHPOPMALIUIO pa3IMYHBIX BUI0B
1 OpM MPEICTABICHHS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs! TUTEpaTypa
XMMHUYECKOT'0 CO/IEp’KaHus, CIIPaBOYHbIE T0COOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
POTHBOPEUYMBYIO U HEJJOCTOBEPHYIO MHPOPMALIHIO;

YMEHHUE NMPUMEHATh Pa3IMuHbIe METO/IbI U 3alIPOCHI IIPU MOUCKE U 0TOOpe HH(pOpMAIMU U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOTMMBIX ISt BBITTOJTHEHHS y4eOHBIX
¥ N103HaBaTEeJbHbIX 3324 ONpeAeIEHHOT0 TUIA, IPUOOPETEHHE OMbITa B 00JaCTH UCIIOIb30BaHUS
UHPOPMAIMOHHOKOMMYHHUKATUBHBIX ~ TEXHOJOTHH,  OBJQJCHHUE  KYJIbTYpPOH  aKTHBHOTO
UCITOJIb30BaHUSl PA3IMYHBIX IOMCKOBBIX CHUCTEM, CAMOCTOSITENIHO BBIOMPATh ONTHMAJIbHYIO
dopmy mpeacTaBieHHs WHPOPMAIMU WM WLIIOCTPUPOBATH pEIIaeMbIe 3aJa4d HECIOKHBIMHU

CXEeMaMH, quarpaMMamu, JIpYruMu dbopmamu rpaduxu
1 BX KOMOMHAIUSAMHU;
yMEHUE HCIO0JIb30BaTh u aHAJIU3UPOBATh B npoiiecce yueOHOH

U HCCIIEIOBATENBCKON NESTETbHOCTH WH(POPMANHUIO O BIHMSHHUU TPOMBIIUIEHHOCTH, CEIbCKOTO
XO03sICTBA M TPAHCIIOPTA Ha COCTOSIHME OKPY’KaIOLIe MPUPOJHOM Cpeibl;

v obOydJaromerocs OoymyT chopMHUPOBaHBI CIIeIyIOIIe YHUBEPCAIbHBIC
KOMMYHHUKATHUBHBIC JCHCTBHS:

yYMEHHE 3a/laBaTh BONPOCHl (B XoJe Jjuanora M (WIM) AUCKYCCHH) IO CYHIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBITOJHEHHS
MPEI0KEHHOM 3a/1a4u;

MpUOOpEeTeHHe  OMbITa MPE3CHTAlMH  PE3YyJIbTATOB  BBIMOJHEHUS  XUMHYECKOTO
JKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAaOOPATOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTD B COBMECTHOM co CBEPCTHUKAMU MO3HABATEIbHON
U HCCIIeIOBATENLCKOM JEATENIbHOCTH MPH PEIIEHUH BO3HHUKAIOMIUX MpoOJeM Ha OCHOBE ydéra
Oo0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBD», KOOPIMHAIIHS COBMECTHBIX NeUCTBHH, orpeiesieHe KpUTEpHUEB



O OIIEHKE KayecTBa BBITIOJHEHHOU paboThI U IpYyTHUE);

VY oOyuaromerocst OyayT copMUpOBaHBI CIEAYIOIIME YHUBEPCAIbHBIC PETYISITUBHBIC
JICUCTBUS:

YMEHHE CaMOCTOSITEIILHO OINPEAETATh LEH JAeATeIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBATh W TPU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO JICATEIHHOCTh, BBIOMPATH
HauOoiee 3 pexTuBHBIC CIIOCOOBI penieHus y4eOHBIX
U TI03HABAaTEJbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTABJIATh WM KOPPEKTHUPOBATh MPEIJIOKEHHBII
QITOPUTM JACWCTBUM MPH BBHIIOJHEHUU 3aJaHUl ¢ Y4€TOM TOJy4YeHHUS HOBBIX 3HAHUI 00
U3y4aeMbIX OOBEKTaX — BEUIECTBAX W pEAaKIHIX, OICHWBATh COOTBETCTBHE IOJYYEHHOTO
pe3yJbTaTa 3asBJICHHON 1eNH;

YMEHHE UCIO0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE/IJIaraéMble B YCIIOBUU 3aJJaHU.

[IpenMeTHBIE pe3yabTaThl OCBOCHHSI TPOIPAMMBbI [0 XMMHH Ha YPOBHE OCHOBHOT'O O0ILIET0O
o0Opa3oBaHus.

B cocraBe mnpeaMeTHBIX pPE3yIbTATOB IO OCBOCHHIO O0OS3aTENILHOTO COJEPIKaHUSA,
YCTAaHOBJICHHOTO JaHHOM NpUMEpHOW paboueld MpOrpaMMoOM, BBIJEISIOT: OCBOCHHBIC
oOydJarmuMUCs Hay4YHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUHM, creuuduyeckue s
npeAMETHOM 00s1acTh «XUMUsS», BUIBI JIEATCIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHMUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIUSX.

K konity obydenus B 8 kiacce y oOydwaromierocs: Oymy chopMHpOBaHBI CIICTYIOIINE
MpeIMETHBIC Pe3yIbTaThl IO XUMUH:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHUX MOHSITHI: aTOM, MOJEKyJla, XMUMHYECKUI
JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (omHOpOIHAS
Y HEOJHOPOJIHAs1), BAJIGHTHOCTh, OTHOCUTEJIbHASL aTOMHAsi U MOJIEKYJIIpHasi Macca, KOJIMYECTBO
BElleCTBa, MOJIb, MOIIIpHas ~ Macca, MaccoBas  JIOJi1  XMMHYECKOTO  DJIEMEHTa
B COEIMHEHUU, MOJISIPHBINA 00BEM, OKCHJI, KUCII0TAa, OCHOBAHUE, COJIb, JJIEKTPOOTPULIATEIbHOCTD,
CTETNeHb OKHUCJICHUS, XUMHUYECKas peakiusi, KiacCupUKalus PEeaKiHil: peakiuu COeIUHEHUS,
peakuuy pas3iokKEeHHs, peakluu 3aMEelICHMs, peakuuu OOMEeHa, 3K30- U DHJIOTEPMUYECKUE
peaKIuu, TErIoBoM 2P PEeKT peakiuu, SAPo aTOMa, SIEKTPOHHBIN CIIOM aTOMa, aTOMHasi OpOUTalb,
paanyc atoma, XuMUYecKas CBsI3b, MOJSIPHAsl U HEMOJIIpHAs KOBAJIECHTHAs CBSI3b, HOHHAS CBS3b,
WOH, KaTHOH, aHWOH, pacTBOp, MaccoBasl JOJs BellecTBa (MPOICHTHAs KOHIIGHTpalus) B
pacTBope;

WJUTFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMUMHUYECKHUX [MOHATUH U NPUMEHSTh
ST TIOHSTHS TIPU OMMCAHUU BEILIECTB U UX MIPEBPAILICHUI;

UCIONIb30BaTh  XMMHUYECKYI0 CHUMBOIMKY Ui COCTaBleHUs (OpMyNn  BEIIECTB
Y YPAaBHCHUN XUMHUUYECKUX PEAKINN;

OTIpEETNATh, BaJCHTHOCTh AaTOMOB DJEMEHTOB B OWHAPHBIX COEIUHEHUSX, CTENEHb
OKHCJICHHS  JJEMEHTOB B  OMHApHBIX  COEIMHEHHUSAX, MPUHAIEKHOCTh  BEIIECTB
K OMpEeNeIEHHOMY KJacCy COeIUHEHUH Mo ¢opMynaM, BUA XUMHUUECKON CBS3U (KOBAJICHTHAs U
HMOHHAs1) B HEOPTAaHUYECKUX COCTMHECHUSX;

packpbiBaTh cmbicn llepuoanueckoro 3akona JI.M. MenneneeBa: QeMOHCTpUpPOBATH
MMOHUMaHHNE MePUOTUIECKON 3aBUCUMOCTH CBOICTB XUMUYECKUX AJIEMEHTOB
OoT ux mnoyioxkeHuss B lleprognueckodl cucTteme, 3aKOHOB COXpPAHEHHS MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, AaTOMHOMOJIEKYJSIPHOTO y4Y€HHUs, 3aKoHa ABOraJpo, ONHCHIBAThH
U XapakTepu3oBaTh TabmuuHyto (opmy I[lepuonnyeckoil CHUCTEMBl XUMHUYECKHUX JJIEMEHTOB:
pa3iuuaTh MOHATHS «rjaBHas noarpynna (Arpynma)» u «mnoOounas moarpymnma (brpymma)y,
Maible W OOJbIIME TEPHOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOphIE HMEIOTCS B TabmuIe
«ITepuogmueckass cucrema xumudeckux osnemMeHtoB J[.M. MenaeneeBa» ¢ YHCIOBBIMHU
XapaKTePUCTHUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsj sijpa, oOiiee
YHUCIIO AIIEKTPOHOB u pacnpezeneHue
UX M0 3JE€KTPOHHBIM CJIOSIM);

KJIaCCU(UIUPOBATh XMMHUECKHUE AJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMHYECKHE
peakuuu (o yucl1y U COCTaBYy  Yy4YaCTBYIOIIMX B  peakUuu BEILECTB,



0 TETIIOBOMY P PEKTY);

XapakTEepU30BaTh (OMUCHIBaTh) OOIIHME XHUMHUYECKHE CBOWCTBA BEIICCTB Pa3TUIHBIX
KJIACCOB, MOATBEPXkAasl ONMCAHWE NPUMEPAMU MOJIEKYJISPHBIX YPAaBHEHUH COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEAKIIN;

IIPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTM OT HMX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKAHMsI XUMUYECKHUX ITPEBPALICHUN B Pa3JIMYHBIX YCIOBUIX;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 110 (opMyJie COeAMHEHUS], MACCOBYIO JI0JIFO BEIIECTBA B pacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvH;

IIPUMEHATh OCHOBHBIE OIEPALIMM MBICIUTEIBHOW NEATEIbHOCTH — AHAJIU3 U CHUHTES,
CpaBHEHHE, 0000IIeHHe, CHCTEMAaTH3alMil0, KIAacCHU(UKALWIO, BBISIBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBA3CH — JUIsl U3yYEHUS CBOMCTB BELIECTB U XMMHUYECKUX PEAKLIHM, €CTECTBEHHO-
HayyHble METOJbl IO3HAHMUS — HAOJIIOJIEHUE, U3MEPEHHE, MOJECIUPOBAHHUE, SKCIEPHUMEHT
(peanbHBIN ¥ MBICJICHHBIN ),

ClleZIOBaTh MpaBWJIaM  TIOJH30BAHUS XHMHUYECKOM TmoOCymoil u  1abopaTOpHBIM
o0opynoBaHHEM, a TakXe [paBWiaM oOOpalleHuss C BEIeCTBAMU B  COOTBETCTBUU
C UHCTPYKUUSIMU IO BBIIIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKHX OINBITOB IO IOJIYYEHHUIO
U COOMpaHMIO ra3000pa3HbIX BEILECTB (BOAOPO/A U KUCIOPO/a), IPUTOTOBIEHUIO PAaCTBOPOB C
onpeacnEHHON MacCOBOM Joneun pacTBOPEHHOTO BEILIECTBA, IJIAHUPOBATh
U TPOBOAUTH XHUMHUYECKHE OKCIIEPUMEHTHI II0 PpAacClHO3HAaBaHUIO PAacTBOPOB  ILEIOYEH
¥ KUCIIOT C TIOMOIIBIO HHAMKATOPOB (JTaKMYC, (heHOI(PTaICHH, METHIIOPAHK H JPYTHUE).

K xoHumy oOyuenust B 9 kiacce y oOydarouierocs Oyay chOpMUpOBaHbI CIEAyHOIINE
IpEeIMETHBIE PE3YIbTAThl 10 XUMUU:

pPacKpbIBaTb CMBICI OCHOBHBIX XMMHYECKUX IOHATHUH: XHMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTHOH, AaHWOH, IPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
3JIEKTPOOTPHULIATENIBHOCTD, CTEINEHb OKUCICHMS, XMMHMUYECKas pPEaKLus, XUMHUYECKas CBs3b,
TETUIOBON dPQEKT peaKifu, MOJb, MOJISIPHBI 00BEM, PacTBOp, SIEKTPOIUTHI, HEINEKTPOIIHTHI,
ANIEKTPOJIUTUYECKAsT JMCCOLMALUS, pPEaKIUd HOHHOIO OOMEeHa, KaTajau3aTrop, XMMHUYEeCcKoe
paBHOBecHE, 00paTHUMbIE U HEOOpAaTUMBIE PEAKIIUH, OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE PEAKIIUY,
OKHCJIUTETD, BOCCTAaHOBHUTEb, OKHCJIEHHE
U BOCCTAHOBJIEHME, aJNIOTPONUs, aM(POTEpHOCTh, XMMHUYECKasi CBSA3b (KOBAJEHTHAs, HMOHHaf,
MeTaJUIn4ecKas), KpUCTAIIMUecKasi pemeéTka, KOppOo3HUs MeETajuloB, CIUIaBbl, CKOPOCTh
XUMHUUYECKON peakluu, npeaenbHo gonycrumMas konueHnTpauus (ITIK) Bemectsa;

WUIIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMHYECKHX TIOHATUH U NPUMEHATH
9TH MOHATHS MPU ONHMCAHUU BEIIECTB U UX MPEBPALLECHUI;

UCMOJb30BaTh XMMHUUYECKYI0 CHUMBOJHMKY Ui COCTaBleHMs (opMyn  BellecTB
Y YPAaBHCHUN XUMHUUYECKUX PEAKIINM;

ONpPEAENATh  BAJEHTHOCTb M CTENEHb  OKHUCIEHUS  XMMHYECKHX  JJIEMEHTOB
B COEIMHEHHUSAX DPA3JINYHOIO COCTaBa, NMPUHAJIEKHOCTh BELIECTB K ONpPEAEIEHHOMY Kiaccy
COeMHEHUH no GopMynaM, BUJ XUMHUYECKON CBSA3M (KOBAJICHTHAs, MOHHAs, METAJUINYECKas) B
HEOPraHMYECKUX COeIMHEHUSX, 3aps]l HOHA [0 XUMHUYECKOH (hopmMyIie, XapakTep cpe/ibl B BOJHBIX
pacTBOpax HEOPraHMYECKHX COEIMHEHUM, THUN KPHUCTAJUIMYECKON PpEMETKH KOHKPETHOIO
BEIIECTBA;

pacKkpsIBaTh CMBICII ITepunonnueckoro 3aKOHA 1. MenneneeBa
U JIEMOHCTPUPOBATh €ro IMOHUMaHHE: OMMCHIBATh U XapaKTepu30BaTh TaONHUHYyIO (opmy
[Teproanueckoi cUCTEMBI XUMUYECKUX 3JIEMEHTOB: Pa3jInyaTh NOHITHS «TJIaBHAs noArpymnmna (A-
rpynna)» u «mnoOounas noarpymmna (brpymma)», maneie u Oofblive HEpUOAbI, COOTHOCHUTH
0003HaueHMs, KOTOpBIE HUMEIOTCS B NEPUOANYECKON Tabmmuie,
C YHCIIOBBIMHM XapaKTE€pPUCTUKaMH CTPOCHHS aTOMOB XHMHYECKHUX DJIEMEHTOB (COCTaB
U 3apsja sijipa, oOlee 4YMCiIO JIEKTPOHOB M PACHpEeeNieHHe HX IO AJIEKTPOHHBIM CIOSIM),
OOBACHATH OOLIMEe 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB JJIEMEHTOB M HMX COEIMHEHUN
B IIpEJIENax MaJIbIX IEPUOJOB U IIABHBIX MOATPYII C YYETOM CTPOECHMSI UX aTOMOB;



KJaccu(UIUpPOBaTh XMMHMUYECKHE 3JIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUYECKUE
peaknuu (MO 4YMCIy W COCTaBy  Yy4yacTBYIOIIMX B pEaKIMH  BEILECTB,
0 TETIIOBOMY (P QEKTY, 10 H3MEHEHHUIO CTETICHEH OKUCICHHSI XUMUYECKHIX 3JIEMEHTOB);

XapaKTepu30BaTh (OMKUCHIBATH) OOIIKE U CrIelU(DUYECKUE XUMUYECKUE CBOMCTBA MPOCTHIX
U CIOXKHBIX  BEIIECTB,  IOATBEpXAas  OMNHMCAaHHE  TNPUMEpPaMHU  MOJEKYJISPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX XUMHUUECKHUX PEaKIIHii;

COCTABIISAITh ~ yPaBHEHHUS  DJIEKTPOJIMTUYECKON  JUCCOIMAIMM  KHCJIOT, UIeJoYel
U COJIei, MOJIHbIE U COKPALIEHHBIC YpaBHEHUS peaklMii HOHHOrO 0OMEeHa, YpaBHEHUS peaKiui,
MOJATBEPKIAIONIMX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXKIY BEHIECTBAMH Pa3IUYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIMA MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS, BO3MO>KHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSAX;

BBIUUCIIATE OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 1o (popmyrie COeMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINH;

clleoBaTh TMpaBUiaM  TOJB30BAaHUS XUMHYECKOW TMOcyAod ©  1abopaToOpHBIM
o0opynoBaHMEM, a TakXe TMpaBWJIaM OOpalieHuss C BEIIECTBAMH B  COOTBETCTBUU
C UHCTPYKIUSMHU IO BBIIIOJHEHUIO JIA0OPATOPHBIX XHWMHUYECKHUX OMNBITOB IO IMOJTYYECHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKUCIIOTO Ta3a);

MPOBOANTH PEAKIUU, MOJITBEPKIAIOUINE KAaYeCTBEHHBI COCTAaB PA3IUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOPHIOPOMHI, HOAUN, KapOoHat, ¢ocdat, cunmkar, cynbdar,
TUAPOKCUAMOHBI, KATHOHBI AMMOHUS M HOHBI M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHWYECKHUX BEIECTB;

MPUMEHITh OCHOBHBIE OIEpAllMM MBICIUTENBHOW AEATEIbHOCTH — aHaju3 U CHHTE3,
CpaBHeHHE, 0000IIeHNe, CHCTEMAaTH3alNI0, BBISBICHHE MPUYUHHOCIEICTBEHHBIX CBS3€H — LIS
U3y4YEHHs CBOMCTB BEILIECTB M XUMHUECKUX PEaKIMii, €CTECTBEHHOHAYYHbIE METO/IbI TIO3HAHUS —
HaOJro/IeHue, H3MepeHue, MOJICITUPOBaHHE, HKCTIEPUMEHT (peanbHBIN
Y MBICIICHHBIN).



