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HOACHUTEJIbHASA 3AIIMCKA
Pabouas nporpamma 1o XMMHH Ha YPOBEHb OCHOBHOT'O 00111ero 00pa30BaHus AJi1 00yUYarouuxcs
8-9-x knaccoB YOV «Ilepdekr-rumuazus» pa3zpaboTaHa B COOTBETCTBHH C TPEOOBAHUSAMU:

o  ®epaepanbHOro 3aKkoHa oT 29.12.2012 Ne 273-P3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

e Tmpukaza Munnpocsemenus oT 31.05.2021 Ne 287 «O0 yTBepkaeHuu heaepaTbHOro
roCyJJapCTBEHHOT'O 00pa30BaTeIbHOIO CTaH1apTa OCHOBHOI'O OOIIEro 00pa3oBaHUs»;

e mpukaza Munnpocsemenus oT 18.05.2023 Ne 370 «O0 yTBepkaeHuU dheaepaibHON
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHMs»;

e 1mpukaza Munnpocsemenus ot 09.10.2024 Ne 704 «O BHECEHUH U3MEHEHUH B
HEKOTOpbIe IpruKa3bl MunucrepcTBa npocselenus Poccniickoit denepanny,
Kacatomuecs (eaepanbHbIX 00pa30BaTeIbHbIX IPOrPaMM HaYaJIbHOI'O O0ILEro
o0pa3oBaHMs, OCHOBHOTO O0IIIEr0 00pa30BaHMsI U CPEAHETO O0IIET0 00pa30BaHU;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O0 ytBepxkaenuu [lopsinka
OpraHM3alMK U OCYILIECTBICHHS 00pa30BaTENIbHOM 1€ATEIbHOCTH 110 OCHOBHBIM
00111e00pa3oBaTeNIbHBIM IPOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMaM HayaJIbHOTO
00I11er0, OCHOBHOTO OOIIIETr0 U CPEAHEro 001ero 00pa3oBaHus»;

o Konnenuuu npenoaaBanusi yaeOHOro nmpeaMera « XuMus»;

o KoHIenuuu 3K0J10ruyeckoro 00pa3oBaHus B cucTeMe 0011ero oopa3oBaHus;

e C(II2.4.3648-20 «CaHuTapHO-3MUEMHOIOTHYECKHE TPEOOBAHUS K OpraHU3alusiIM
BOCIIUTAHUS U 00y4EHUs], OTJbIXA U 0370POBJICHUS JETEH U MOJIOJEKNY,
YTBEPKACHHBIX TOCTAHOBJIIEHUEM TJIaBHOT'O CAHUTApHOT0 Bpada oT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urneHnueckue HOpMaTUBbI U TPEOOBaHUS K 00ECIICUEHUIO
6e30macHOCTH U (M) 0€3BPEeTHOCTH IS YeIoBeKa (akTOPOB Cpe/ibl OOUTaHUY,
YTBEPKACHHBIX TOCTAHOBJIIEHUEM TJIaBHOT'O CAHUTApHOTO Bpaya oT 28.01.2021 Ne 2;

e y4eGHOrO MIaHa OCHOBHOIO 06IIEro 00pa3oBanus, yTBepxkaeHHOro pukazom HOY
«Ilepdexr-rumuazus» ot 26.08.2025 Ne 108 ;

e (enepanbHOil paboueil mporpamMMbl o0 y4eOHOMY MPeIMETY « XUMHUSD».

Pabouast mporpaMma opueHTHPOBaHA Ha LI€JIEBbIE IPHOPUTETHI, C(HOPMYITUPOBAHHBIE B

(enepanbHOI pabodeil mporpaMMe BOCIIUTAaHMS U B pabodeii nporpamme Bocruranus YOY
«IlepdekT-rumuazus»

[TporpaMmMa o XuMuu Ha ypOBHE OCHOBHOTI'O OOIIIETO 00pa30BaHUs COCTABJIEHA HA OCHOBE
TpeOoBaHUIl K pe3ysibTaTaM OCBOECHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueil mporpaMMbl BOCIIUTAHUS U € YYETOM KOHIIEMILIUU MPENoJiaBaHusl y4eOHOIro MpeaMera
«Xumus» B 00pazoBaTenbHBIX opranu3anusx Poccuiickoii denepamnmm.

[IporpaMmma 1o xuMHM Ja€T MpeACTaBIE€HUE O ILeNAX, oO0mel cTparernu OOydeHHs,
BOCIIUTaHUS M Pa3BUTHA OOYYalOIIUXCS CPEACTBAMH Y4eOHOro NpeaMeTa, yCTaHABIMBAET
00s13aTeNIbHOE TMPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHne ero mno kjaccam u
CTPYKTYPHUPOBAHME 110 pa3feslaM U TEMaM IPOrpaMMBbl 110 XMMHH, ONPEAEIAET KOJIUYECTBCHHBIE
M KaueCTBEHHBIE XapaKTEPUCTUKH COIEP/KAHUSA, PEKOMEHIYEMYIO IIOCIENOBaTENBbHOCTh
U3yYCHUS] XUMHUH C YUETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JOTHMKH Y4eOHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaessieT BO3SMOKHOCTH IpeaMeTa JUis



peanu3anuu TpeOOBAHMM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 0Opa30BaTEIbHOM MPOTrpaMMBbl HA
YpOBHE OCHOBHOTO OOIIET0 00pa30BaHus, a TAK)KE TPEOOBAHUM K pe3yJbTaTaM OOyUYCHHS XUMUU
Ha YpOBHE IIeJIe W3y4yeHUs TpeJAMeTa W OCHOBHBIX BHUIOB Y4eOHO-ITO3HABATEIbHOU
JESTEIIbBHOCTH 00YYaroIerocs 1o OCBOCHUIO YUYEOHOIO COJIepIKaHusl.

3HaHME XUMUH CIIY>KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33pEHUsI 00y4JaloIIEerocs, ero
NpEeCTaBICHUN O MAaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (DOPMUPYEMbIe XUMHEH
MNpEaACTaBJIICHHA O B3aUMOIIPCBPALICHUAX SHCPIUnu U 06 9BOJJIIOLIMH BCHICCTB B IIPUPOIALC, O MMYTAX
pelieHuss riI00albHBIX MPOOJIEM yCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUILEBOI U SKOJIOTHYECKON 06e30MacHOCTH, IPOOIIeM 3IpaBOOXpaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealu3allii BO3MOXHOCTEH s caMopa3BUTHS U (POPMHUPOBAHUS
KYJbTYpPBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB nux CaMOCTOSITCIILHOU yqe6H0ﬁ ACATCIIbHOCTH, OKCIICPUMCHTAJIbHBIX n
UCCIICIOBATCIILCKAX YMEHHUH, HEOOXOMUMBIX KaK B TIOBCEIHEBHOM JKWU3HM, TaK W B
npodeccuoHaNbHOM NesTeNbHOCTH;

3HAKOMUT CO CHEHU(PHUKON HAYYHOTO MBIILICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IV Aa Ha €AUHCTBO IPHUPOABLI U YCJIOBCKA, ABJIACTCA OTBCTCTBCHHLIM 3TAallOM B (bOPMI/IpOBaHI/II/I
€CTECTBEHHO-HAYyYHOU I'PaMOTHOCTH 00YYaroIuXCs;

crocoOcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K MPHUPOJAE, K YEIOBEKYy, BHOCHT CBOM BKJIaJ B 3KOJOruueckoe oOpa3oBaHUE
oOyyJaronuxcs.

JlanHble HampaBiieHHsT B OOy4YEHHH XUMHUHU O0OecredyMBaroOTCsl CHElU(PUKON colep:KaHus
y4eOHOro TpeaMeTa, KOTOPBIA SIBISETCS TEJarorMueckyd aJanTHPOBAHHBIM OTpaKEHHUEM
0a30BOIi HAYKU XMMHUU Ha ONPEIEIEHHOM dTare € pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHWsS OPUEHTHUPOBAH HAa OCBOCHHE
06y‘~IaIOHII/IMI/IC$[ CHUCTCMBbI IICPBOHAYAJIbHBIX HOHATUH XUMHH, OCHOB HeopFaHHHGCKOﬁ XUMHUHN U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATHN OPTaHUYECKOW XUMUHU.

CtpykTypa coiepxaHus MPOrpaMMbl MO XHUMHH C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa kK e€ maydeHuro. CojaepkaHUE CKJIQJbIBACTCA W3 CHUCTEMBbI MOHATUM O XUMHUYECKOM
DJIEMEHTE MW BCHICCTBE U CHCTEMbI HOHATHH O XUMHYECKOU pPCaKkuru. O0e >TH CHUCTEMEI
CTPYKTYPHO OpraHMW30BaHbl MO MPUHIIMITY [OCJIEI0BATEILHOTO PAa3BUTHsS 3HAHUW HAa OCHOBE
TEOPETHUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— a@TOMHO-MOJICKYJIAPHOI'O YYCHUA KaK OCHOBBI BCET0 €CCTCCTBO3HAHU A,

— Ilepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YY€HHUSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3H;

— IIPEJCTaBICHUN 00 AIEKTPOTUTUIECKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH TMOJYYECHHBIX |
OCMBICJICHHBIX q)aKTOB, Pa3BUBAKOTCA IMOCJICAOBATCIBHO OT OJHOIO YPOBHA K Jpyromy,
BBHITIONHSAS (YHKIIUM OOBSICHEHHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TMOJTyUYEeHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl IO XHMHUHU CIIOCOOCTBYET (DOPMHUPOBAHHUIO TPEACTABICHUS O
XMMHYECKOW COCTABJISIONIEH HAy4YHOM KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW MPHUPO/IBI,
ONCHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HAHUIO U MCTOJaM ITO3HAHUA B HAYKC. I/I3yquHe XUMHUHU
nmpoucxoaur C TMPUBJIICUCHUCM 3HAaHUU U3 paHeC UIYUCHHBIX y‘IGGHBIX npeaMcETOB:
«Oxkpyxaroumii Mupy», «buonorus. 5—7 kiacce» U «Pu3mnKa. 7 Kiacc».



[Tpu u3yueH XUMUHU NPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKOIM HAYKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON NEATEIBHOCTH YEJIOBEKA U KAaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYpBI. 3afaya y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIO)KEHUH, JOCTYNHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, fA3blka HAyKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IIPU U3YYEHHUH BELLECTB U XUMUYECKUX pEaKLuil, B
(GopMHpOBaHUM W Pa3BUTHM T[I03HABATEIbHBIX YMEHMH M WX NPUMEHEHUH B Y4eOHO-
MO3HABATEJILHON U y4yeOHO-UCCIIe0BATEIbCKOM 1eATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacHOTO
oOpallieHus ¢ BEIIeCTBAMU B MTOBCEITHEBHOM JKU3HH.

[Ipy uM3ydeHMH XMMHU HA yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
IPUOOPETHN TaKUE LIETH, KaK:

— (popMHupoOBaHUE MHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHHUIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO PEIICHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HAaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMAaTH4YeCKOe MpUOOIIEHHE O0O0y4aroIuxcsi K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAyYHBIM  METOJaM  [O3HaHUS,
bopMUPYIOIIUM MOTHBALIUIO U PAa3BUTUE CIIOCOOHOCTEH K XUMUMU;

— ofecrnieueHue YCJIOBMM, CHOCOOCTBYIOIIMX IPHOOPETEHUIO OOYy4YaloIMMUCS OIIbITa
pa3HoO0Opa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUYEBBIX
KOMIIETESHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITENbHOCTH;

— (opmupoBanue o61Iel PyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3Yys 3HAHUS U
OMbIT, TOJY4YEHHbIE IpPU HM3YYEHUU XHUMHUHU, MPUMEHATh HMX NpPHU pELIEHUU MpodiaeM B
NIOBCEAHEBHOM KU3HU U TPYIOBOU JEATEIBHOCTH,

— (popMupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHUs LIEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MmoBeneHus B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHON
Cpelbl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
po( WISl U HAMPABIIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

OO11ee 4nCIIO 4acoB, OTBEAEHHBIX JJIS M3YYEHUs] XMMUU Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHa4ya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XuMHM B KM3HM 4YelIOBEKa. XMMHsS B CUCTEME HayK. Tena u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BenecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKyIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENbHASI MOJIEKYJIsSipHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COEIMHEHUH.

KonuuectBo BemectBa. Monb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o opMynaM XMMHUYECKHX COCTUHEHHM.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHUS MAacCChl BEIIEeCTB. XuMuueckue ypaBHeHHs. Kinaccudukaius XuMU4ecKux peakuui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYJIOHM, MpaBMwiIaMH pabOThl B JIAOOpaTOpUu M HpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAHUEM, M3YUYEHUE M OMHCaHUE (U3UUYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE METHOM MPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KUCIOTOMN) SIBJICHUH, HaOII0IeH e
W ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiui (paslokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOpHIOM Oapusi, paznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE >Kele3a c pactBopoM coiu Mmenu (), m3zyuenume cmoco6oB
pa3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomatorpadusi, TMpoBeIEHHWE OYUCTKM TOBAPEHHON COJHM, HaONIOJIeHHEe U  OIMHCaHue
pEe3yIbTAaTOB MPOBEJICHUS OMbBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3/1aHUE
MoIesIel MOJIEKYJT (IITapOCTEPIKHEBBIX ).

BazkHeiinue npeacTaBuTe/ I HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kucnopon — ajieMeHT M mpOCTOE BELIECTBO.
Haxoxnaenue kuciaopoja B nmpupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Okcuapl. Ilpumenenue xucimopona. CrocoObl MOMydeHHs] KHCIOpojaa B JabopaTopuu U
MpOMBIIUIEHHOCTH. KpyroBopoT kucioponaa B mpupoae. O30H — almoTpornHas MOIU(HUKAIAS
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YpaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peaKuu. TOIIMBO: Yroib M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxokaeHue BoJopoja B MPUPOJE,
dbuznyecKre 1 XUMUYECKIEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTsr u comnu.

Moutsipabiii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHUSIM.

®dusznyeckue cBoMcTBa BOAbL. Boma kak pactBoputTenb. PactBopbl. HackimeHHele u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10js BellecTBa B
pacTtBope. XuMH4eckue cBoicTtBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B NpPUPOJE U B JKU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpa3yroniue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoeoOpa3ytonue. HomeHkiarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. @uandeckue U XUMHUECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckast CBA3b MEXY KJIACCAMH HEOPTAaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBCHHOE OIpeelICHUE COJCpKaHUsI KUCIOPOoJa B BO3AYyXE, IMONYYCHHE, COOMpaHHE,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MPEKpallleHUs TopeHus (mokapa), 0O3HAKOMIICHUE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojeicrBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHJIEOMATEPUANIOB), HAOIIOCHHE 00PA3I[0B BEIIECTB KOJIHMUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMU (HAaTpUeM U KajbllieM) (BO3MOXKHO HCIIOJIh30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKUHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanyeckass cucrema xummuuyeckux 3jiementos /[, HU.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALMKN XUMHUYECKUX dleMeHToB. [loHsATHE O Tpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIBI, TaJIOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCU/IBL.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. DU3HUECKH CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MenneneeBa. XapakTepHCTHKa XHMHYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akona u [leproguyeckoil CUCTEMBI XUMUYECKHX 3JIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  IIpouecchbr
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHMI (TOpeHre, PeaKiuy Pa3ioKEeHHs], COSTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH IMpPHU MU3yYEHUHM XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IHUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBbIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHsl, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM WX aTOMOB.

Ctpoenue BelecTBa: BHABl XUMHUYECKOW CBSI3U. THUMBI KPUCTAIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTraHWYECKHX COCJIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3lUYHBIM MpHU3HaKaM (10 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY d(QeKTy, Mo H3MEHEHHIO CTereHen
OKHCJICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYacCTHIO KaTaju3aTtopa). JK30- H
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTie O CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peaknusax. [IoHsITHE O TOMOTeHHBIX M TETEePOTreHHBIX peaknusx. [loHsrue o
karanuse. IloHsTme o0 XxXumMpuueckoM paBHOBecHMM. DakKTOpBL, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKlUU U MOJIOKEHUE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIBbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
OCaJKa, BblICIIEHUE ra3a, o00pa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHEe, peaKluu pas3iokKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTa/ibl U X coeJUHEHHSA

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTallJIaMH,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKHEe M XMMHYECKHE CBOMCTBa
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydeHus cepHoW Kuciotrel. I[Ipumenenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KadeCTBEHHAst peakius Ha cynbdar-uoH. HaxoxneHue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XMMHYECKre
CBOICTBa, noydeHue u npuMeHeHue. Coau aMMOHHUSI, UX (HU3NYECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun Qocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHUYECKHE CBOMcTBa, nosydeHue. Vcnosnp3oBaHue QochaToB B KadyecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnel. OcoOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoictra. Ancopbuus. Kpyropopot yriepoaa B Ipupoze.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIYYCHHUE W NMPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00ANILHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBEIN 3(QeKT. YronpHas Kuciora u eé
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, HojydeHHe U npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavasnbHbIE MOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX Yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepaboTKu
(O6eH3uH), UX POJb B OBITY U MPOMBINIIEHHOCTH. [ToHsATHE 0 OMOJIOTMYECKH BaKHBIX BEIECTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIy4€HHE MU NpPUMEHEHHE.
Coenunenus kpeMHusi B mnpupoje. OOumme mnpencraBieHuss o6 okcuge kpemuus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAaHKUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxxHeimune
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B TOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3NYecKue U XMMHUYECKHE CBOMCTBA T'aJIOT€HOB M UX COEAMHEHHUH (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMATEepHUaoB), HaOdIofeHHWe Tpouecca OOYINIMBaHUS caxapa MOJA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYe€HHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a3zoTa, gocdopa U MX COeTMHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yI00pEHUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U QocdaT-uOH U HU3y4YeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHMMOJECHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, (¢yJUiepeHa, O3HAKOMIIEHHE C MpPOIECCOM aACOpOIMH PAacTBOPEHHBIX BEIIECTB
AKTHBHUPOBAHHBIM YIJIEM M YCTPOICTBOM IPOTUBOTa3a, MoJyuyeHue, coOupaHue, paclo3HaBaHue
U U3y4YCHHE CBOWCTB YIJIEKHCIIOTO ra3a, POBEJCHHE KAYEeCTBEHHBIX PEaKklIMi Ha KapOoHAT U
CHJIMKAaT-MOHBl ¥ M3y4YCHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIGHHWE C TPOIYyKIHEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ad N0 TeMe «Baxueimne
HEMETaJJIbl U UX COCIUHEHUS.



MeTtasiibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeramuiMueckass CBsA3b M METAJUIMYECKas KpUCTaJUIMYecKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYECKMe W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBkl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MengaeneeBa, CTpOEHHE UX aTOMOB, HAXOXAEHUE B Ipupoac. OU3HMUECKHUE U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kanusi). OKCUIBI U TUAPOKCHUJIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxeHnue B Ilepuogmueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. OU3NYECKUEe U XMMHYECKHE CBOWCTBA MAarHus M Kajblus. BaxkHeilmme coennHeHus
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXO0XKAEHUE B Npupoae. PU3NUYECKHE U XMMHYECKUE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MeneneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupoae. Gusznyeckue U XMMHUUECKUE CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTy4YEHHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4YeHUEe pe3yJbTATOB KOPPO3UH METAUIOB (BO3MOXXHO HCIIOJIb30BAHWE BHJIEOMATEPHUAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KucIoposie  (BO3MOXKHO — HCIIOJNb30BAaHME  BUAECOMATEpUasoB), MPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (1), HaOnrOIEHME U OMKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidsg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), UCCIIENOBaHHE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BaxkHeume MeTamibl U UX COCTUHEHUSD.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momomib MpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii Ikcnepumenm:

n3ydeHne 00pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, MIOJTUMEPHBIC MaTEPHAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€H MPHU U3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
ABJISIFOLIIUXCS] CACTEMHBIMU JIJIS1 OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MO/ICIMPOBAHKE, U3MEPEHUE, MO/ICIIb, SIBJICHUE, TAPHUKOBBINA A3PPEKT, TEXHOJIOTHS, MATCPHAIBI.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJIbTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOIO 0OwIero o0pa3oBaHus
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILLECTBE IpPAaBUIAMM U HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT IPOLIECcCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATIM3ALUN O0yYarOIUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPa)XKal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIICINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKM3HH COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHONW MH(OpPMALMEH O MEepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTAaBICHNUS O COLHUAIBHBIX HOpMax M MpaBUJIaX MEXJIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOIINECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYTHMX BHUAAX JESTEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHON JIEATENBHOCTH NP BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AesTelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKA CBOWX TOBApPHUINEH C MO3WIHMHA HPAaBCTBEHHBIX U
NIPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIeCTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHMMaHHUS  CYIIHOCTH HaydyHOW KApTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3X YelIOBeKa ¢ MPUPOJHON Cpeloi, o poiu
XMUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE Ui OOBSICHEHHs HAONIOJaeMbIX MPOIECCOB W SIBJICHWH, ITO3HABATEIBHOM,
UH(POPMALIMOHHON M YUTATENbCKOM KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOATENBbHOM paboThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpec K OOyYeHHI0 M MO3HAHHIO, JIF0O03HATENbHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B aJIbHEHILEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3JJ0POBBIO,
YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH W HENPUSATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOorojsi, HApKOTHKOB, KYpPEHHS), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEaIbHOU
JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUS

HWHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TPOodeccuil U Tpyaa pa3IMdIHOro poja, YBaXKCHHE K
TPy M pe3yJibTaTaM TPYIOBOW JCATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPHUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0J10rH4eCcKOro0 BOCIIUTAHUS

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIO/ICHUS TIPaBUJI OE30MaCHOTO MOBECHUS IPH paboTe ¢ BEIIECTBAMHU,
a TaK)Ke B CUTYalMAX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
3a[a4, CBSA3aHHBIX C OKPY’KAOIIEH MPUPOIHOIN Cpeoi, Ui MOBBIIICHUS! YPOBHS SKOJIOTHYECKON
KyJbTYPBl, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM M IMyTeH WX PeIIeHUs
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMGHI/Iﬂ pYKOBOIICTBOBaTI)Cﬂ HM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPE/IMETHBIE PE3YJIbTATBI

B COCTaBC MeTaHpeﬂMeTHBIX pCSYJ'II)TaTOB BBIACIAOT 3HAYUMBIC IS (1)OpMI/Ip0BaHI/I$I
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUI, TMIOTe3a, (aKT, cUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MpeaIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOH 1eATebHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble JJoruueckue AeiicTBUA:

YMGHI/H[ HNCITIOJIL30BATH HpI/IéMI)I JIOTUYCCKOTO MBIIIJICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpblBaTh CMBICH XMMHYECKUX TOHATHH (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJ'H/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HN
MEXy 00BEKTaMHU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIE, 1eTyKTHBHBIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

yMEHHE MPUMEHATHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XHUMHH, NPeoOpa3oBBIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMu4eckass ¢GopMylia W ypaBHEHHE XHUMHYECKOH peakiuu — TMpU pelieHud ydeOHOo-
ITIO3HABATCIIBbHBIX 3aaad, C y‘-IéTOM OTUX MOACJIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISIBJIIATH nu
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKH W3YYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaKHHﬁ, BBISIBJIIATH 06H_II/IG BaKOHOMepHOCTI/I, HpI/I‘-II/IHHO-CJICIICTBCHHBIe CBiA3U U
HpOTI/IBOpC‘II/IH B I/IBy‘IaeMBIX HpOI_ICCCElX " ABJICHUSX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOIMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M IpOoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMAIIHIO PA3IUYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIE METOBI M 3allPOCHl IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBIaJeHUE KYJIbTYPOl aKTUBHOTO HMCIIOJIb30BAHMS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATh B MpoIlecce YYEOHOM W HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaloLIel MpUpOAHON CPeIbl.

KomMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBUSA:

YMEHHUsl 3aJaBaTh BOIpPOCH (B XOAe Juanora M (WIM) AMCKYCCHH) IO CYIIECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THUCBbMEHHBIX TEKCTaxX; JAeNaTh IMPE3CHTALUI0 PE3YJIbTATOB BBHINOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTU MPH PEIICHHH BO3HUKAIOMIMX IMPOOJeM Ha OCHOBE yd4éTra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe 1eCTBHSA:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBAaTh IPENJIOKEHHBIM aJITOPUTM JIEHCTBUN NpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJMy4YeHHs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEaKIIMIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM e,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJJaHUI.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



o0ydJalomuMuCcs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI AeHCTBMIA, crneuuduueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHMSI, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyAIIHSIX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHas M MOJIEKyJsipHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKast peakius, Kiaccuduxanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEMOJISIpHAs KOBAJICHTHAsl CBS3b, MOHHAsl CBsS3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BaTh XMMHUYECKYI0 CHMBOJHUKY JJsi COCTaBi€HHsS (OpMyJT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHYECKOM CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTaipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble u Oonblie NEpUOIbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuognueckas cucteMa XMMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsja  sjpa, oOllee 4YHuCIO 3JIEKTPOHOB H
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
addexry);

XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH MPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUI B pAa3JIUYHbIX YCIOBUSX;
BBIUNCIISTH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON ACATENIBHOCTH — AHAJIN3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3YYEHUs CBOWMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE =~ METOJbI  TO3HAHWS  —  HAONMIOJAEHWEe,  M3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakKMyC, (eHONIPTaNenH, METHIIOPAHK U JPYTHE).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, pPEaKUUd HOHHOrO OOMEeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHME€ M BOCCTaHOBJIEHUE, AIJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETaJJIMYecKas), KpUCTAJUIMYecKas peméTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM U MPUMEHATH 3TU
MOHSTHUS MTPU ONMCAHUM BEIIECTB U UX MPEBPAIICHU,

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COCNMHEHHWH 1o ¢dopMysaMm, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps/l HOHA MO XHUMHYECKOH
dopmyIe, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas nonarpynna (A-
rpynma)» u «mnobouHas moxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIMEe 3aKOHOMEPHOCTM B HW3MEHEHHMHU CBOWMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJeNax MaJbIX NEPUOJOB M IJIaBHBIX HNOArPYHI C YYETOM CTPOECHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YUCIy M COCTABY Y4YacCTBYIOIIMX B PEAKLMU BELIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

COCTABJIATh YPABHEHUS SJIEKTPOJUTUYECKON JTUCCOLMALMN KUCIIOT, LeJIoueil u conel,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
HNOJATBEPXKJAIONIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBAMHU
pa3IMYHbIX KIJIACCOB;

pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX peakLui;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JOJII0 XMMHUYECKOI0 JIEMEHTA 110 (hOpMyJie COEJUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh MpaBWja I0JIb30BAaHUS XUMHUYECKOW MOCyloM ©  J1abopaTopHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOJIy4YEHUIO
¥ cOOMpaHuIo Ta3000pa3HBIX BEMIECTB (aMMHAaKa U yIIIEKHCIIOTO Tasa);

IPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaUECTBEHHBIN COCTAaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, Ccylnbdar-, THJIPOKCHJ-UOHBI, KATUOHbBI AMMOHHS M HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PaCTBOpPaxX HEOPraHUUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHHUs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOJbl IO3HAHUS — HaONIOJIEHUWEe, W3MEPEeHHUEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).
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OBIIEE
KOJIMYECTBO
YACOB I10 08 4 !
ITPOI'PAMME

MPOBEPSAAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOH

OBPA3OBATEJIbHOM ITPOT'PAMMBI 8 KVIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
06p830BaTeJ'II)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHUYCCKUC ITOHATH

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX IOHATUHA: aTOM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMech (OJHOpPOJHAs W HEOMAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJsApHas Macca, KOJIHYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsh macca, MaccoBas J0JS XUMHUYECKOIro
dJIeMEHTa B COEAMHEHUH, MOJISIPHBIM O00BEM, XUMHUYECKAs PEaKIus,
KIacCU(pUKALMA  PEAKIHi:  PEeakluud  COSAMHEHUS,  PEaKIHH
Pa3NOKEHUS, PEAKIMU 3aMEIICHUs, peakIuu OOMEHa, OJK30- |
SHAOTEPMUUYECKUE PEAKIUH, TEruioBol 3P (HEKT peakiuu, pacTBOp,

MaccoBast 10Jis BeulecTBa (IPOLeHTHAs! KOHIIEHTpAI|s) B pacTBOpe

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MMOHATHH H

MNPUMCHATDH 3TU MMOHATHS ITPU OIIMCAHUHN BCUHICCTB U UX HpeBpaH_[eHI/Iﬁ
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UCTIOJIb30BAaTh XMMUYECKYI0 CHMBOJHUKY JJIsI COCTaBIICHUS (OpMyT

L3 BEIIECTB U YpPaBHEHUN XUMHUYECKUX peaKlui
pacKpbiBaTh  CMBICT  3aKOHOB  COXPaHEHHUS MacChl  BEIECTB,
14 MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO YYE€HHUs, 3aKOHa
ABoranpo
15 ONpeAeNiTh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B  OHWHapHBIX
- COCIMHEHUSX
16 KJaccu(UIUpoOBaTh XMUMHUYECKHE pEaKIuu (M0 YUCIy H COCTaBy
' YYaCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (heKTy)
17 BBIUUCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MAacChl
' BEIIECTB
18 BBIUKCIISTH MAacCOBYIO JOJNI0 XMMHUYECKOTO 3JIeMEHTa 1o (opmyiie
' COCIMHEHUS,
1.9 BBIYUCIISITH MACCOBYIO JIOJIIO BEUIECTBA B PaCTBOPE
NPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbI TIO3HAHUS — HAOIIOJCHHUE,
1.10 U3MEPECHHE,  MOJICIIMPOBAaHUE,  OKCIEPUMEHT  (pealbHBIH W
MBICJICHHBIN )
2 [To Teme: «BakHeimme npeacTaBUTEIN HEOPTAHUIECKUX BEIIECTB)
21 pPAacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX TIOHSTHHA: OKCHJI,
' KHCJIOTa, OCHOBAaHHUE, COJIb
29 OTIpeNeNATh TMPHUHAMISKHOCTh BEIIECTB K ONpEACIEHHOMY Kiaccy
' CoeIMHEeHu 1o Gpopmynam
2.3 KJaccu(UIUpOBaTh HEOPraHMUECKUE BELECTBA
XapakTepu3oBaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA
2.4 BEIIECTB Pa3IMYHBIX KIACCOB, MOJATBEPXKAAs OIMHCAHHWE NpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOUINX XUMHUECKUX PEAKIIUN
IPOTHO3UPOBATh CBOICTBA BEIIECTB B  3aBHCHUMOCTH OT HX
2.5 Ka4eCTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTCKAHHS XHMHUYECKHX
MIPEBPAIICHUI B PA3JIMYHBIX YCIOBHUIX
ClIeZIoBaTh MpaBUJaM  TOJb30BAHUS XMUMHYECKOHM TMOCYyAoil U
7abopaTOpHBIM 00OPY/JIOBAaHHMEM, a TaKXKe TMpaBUJIaM OOpAIEHHUS C
2.6 BEIIECTBAMH B COOTBETCTBMM C HWHCTPYKLUHUSMH I10 BBIIOJIHEHHIO

71a00PAaTOPHBIX XMMHYECKHUX OMNBITOB MO MOJIYYEHHIO U COOMPAHMIO

ra3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO




2.7

3.1

3.2

pacTBOpPOB C OIpPEACIEHHOM MacCOBOM JOJEH pPacTBOPEHHOIO
BEIIIECTBA, [NIAHUPOBATH U IPOBOJUTH XUMHUUECKUE SKCIIEPUMEHTHI 110
pacro3HaBaHHUIO PACTBOPOB IIEJIOYEH M KUCIOT C IOMOIIBIO

WHIUKATOPOB (J1Takmyc, heHoadTaIeuH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOH PEaKIINU

I[To Teme: «llepmogmueckuit 3akoH u Ilepuoguueckass cucrema
xumudeckux oanemeHtoB JI. WM. MenaeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBa3b. OKHCINUTEIFHO-BOCCTAHOBUTEIILHBIC peakuumn»

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHUX IOHATHH: AIpO aToma,
AJIEKTPOHHBIA CIIOM aTroma, aToMHas oOpOuTasb, paguyc aroma,
XUMHUYECKas CBSI3b, MOJISIPHAsT M HEMOJSpHAs KOBAJCHTHAsl CBS3b,
ANEKTPOOTPHUIIATEIIBHOCTh, HWOHHAs CBSI3b, HWOH, KaTWOH, AaHWOH,

CTCIICHb OKHCJIICHHUA

KJIaCCI/I(bI/IIII/IpOBaTB XUMHNUYCCKHUE JJICMCHTHBI

3.3

3.4

ONHKCHIBATh U XapaKTepu30BaTh TaOimmuHyio ¢opmy Ilepuonnyeckoit
CHUCTEMBbl XMMHUYECKHMX 3JIEMEHTOB: pa3iIuyaTh IOHATUS «IJIAaBHAs
noarpynna (Arpynma)» u «noOouHas mnoarpynmna (brpynma)y,

«MAaJIbIey B «OOJBIITHE NEpUOabI

packpbiBaTh cmbicn Ilepuoguyeckoro 3axkona J[.M. Menneneesa:
JIEMOHCTPHUPOBATH TOHUMAaHUE NEPUOANYECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX DIIEMEHTOB OT UX MOoJoxXeHus B Ilepuonnueckoi

CHCTEMCE

3.5

COOTHOCHUTbD 0603Ha‘I€HI/I$I, KOTOPEIC UMCIOTCA B Ta6J'II/III€
((HepI/IOI[I/ILIeCKa}I cucrema XHUMHUYCCKUX 9JICMCHTOB Z[I/I
MeHneneeBa» C YHUCJIOBBIMHU XapaKTCPHUCTHUKAMH CTPOCHHUA aTOMOB
XUMHUYCCKUX OJICMCHTOB (COCTaB u 3apdna  saapa, 061uee qucCI0

AIIEKTPOHOB U paclpeeseHNe UX 10 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

OTNpEeNeNsATh  CTENEeHb  OKHCICHHUS  JJIEMEHTOB B OWHApHBIX
COEIUHEHUIX
OTNpEeNeNsATh BUJl XUMHYECKOW CBsi3W (KOBaJeHTHAs W WOHHAs) B

HCOPTaHNUYCCKUX COCIUHCHUAX




9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTarTa

1

11

1.2

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

ITo Teme: «BCH_ICCTBO U XUMHYECCKasd peaKIus»

pPacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKMX IIOHATUH: pacTBOp,
AJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, JJIEKTPOIUTHYECKAsT JIUCCOLMALINS,
peakIMy HMOHHOro OOMEHa, KaTajlu3aTop, XMMHYECKOe pPaBHOBECHUE,
oOpaTtumble u HeoOpaTUMbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHUCIIUTEND,
BOCCTAHOBUTENb, OKHMCIEHHE U BOCCTAaHOBIICHUE, aAJUIOTPOIMS,
aM(pOTepHOCTh,  XMMHUYECKas  CBA3b  (KOB&IEGHTHas, HWOHHaf,
METAJUINYECKasd), KPUCTAJUIMYECKas peHETKa, CILIaBbl, CKOPOCTb

XHUMHYECKON pCaKuu

HIUIFOCTPUPOBATL B3daMMOCBA3b OCHOBHBLIX XHMHYCCKHX MMOHATHH H

IMPUMCHATDH 3TU IMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

14

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LIeJI0YE M COJIEM, IOJIHBIE M COKPAIEHHBIE YPaBHEHUs DPEaKLIHH

HOHHOTrO oOMeHa

pPacKpbiBaTh CYHIHOCTb OKHCIIMTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKI.IHI’I

MIOCPEACTBOM COCTaBJICHUS AJIEKTPOHHOIO OajlaHCa 3TUX peakuuit

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKON pEeaKIuu

2.1

IIo temam: «Hemeramnel u ux COCIMHCHUA» U «MeTtamiel U WX

COCOAUHCHU A

XapaKTCpU3oBaTh (OHI/ICBIBaTB) 06H_[I/IC n CHCI_II/I(I)I/I‘-ICCKI/IG XHUMHWYECCKUC
CBOMCTBa IMPOCTBIX MW CJIIOKHBIX BCHICCTB, ITOATBEPIKAAA OIIMCAHHC
npuMepaM MOJICKYJISIPDHBIX U HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYHOIIUX

XUMHYECKHUX PEaKIUn

2.2

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPKKAAIOMINX CYHICCTBOBAHUC

TEHETUYCCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUCCKHUX HpCBpaH_ICHI/Iﬁ B Pa3JIMYHbIX

YCIIOBUSAX

2.4

CJI€OOoBaTh IIpaBHJIaM  I1IOJIB30BaHUsA XHUMHYECKOU HOCYI[Oﬁ n

71a00paTOpHBIM 000pPYZOBAaHHEM, a TaKXKEe MpaBUJIaM OOpaIICHUs C




BCIICCTBAMHU B COOTBCTCTBUH C HWHCTPYKOUAMU 110 BBIIIOJIHCHUIO
J'Ia60paTOpHLIX XUMHUYCCKUX OIIBITOB IIO IOJYYCHHUIO H CO6I/IpaHI/II-O

ra3o00pa3HbIX BEUIECTB (AMMHUAKa M YTIEKHCIIOro Ta3a)

IIPOBOJUTh pPEAKUUH, IOATBEPKIAIOIIAE KAYECTBEHHBIM COCTaB

pa3iInYHbBIX BEIICCTB: pacCllioO3HaBaTb OIIBITHBIM HYTéM xJjiopuna-,

2.5 Opomun, wommn, KkapOonar, ¢docdar, cwimkar, cyibdar,
TMIPOKCUINOHBI, KaTHOHBl AMMOHUS, MOHBI HM3YYEHHBIX METAJLIOB,
IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPaX HEOPTAHUYECKUX BEIIECTB

3 ITo Teme: «XuMUS U OKPYIKaAIOILIAsl Cpeaay

31 pacKpbIBaTh  CMBICII OCHOBHBIX xuMuyeckux noHsatui: IIJIK

' BELIECTBA; KOPPO3HsI METAIIOB
IIPUMEHATh OCHOBHBIE OIE€pAllMM MBICIUTEIBHON JEATEIBHOCTH —
aHaM3 W CHUHTE3, CpaBHEHHE, OO0OOIIEHUE, CHUCTEeMAaTU3aIHIO,
> BBISIBJICHHE IPUYUMHHO-CICACTBEHHBIX CBS3€M — JUII  M3y4YCHHs

CBOICTB BEIIECTB M XUMHUYECKHX pEaKIHii; eCTeCTBEHHOHAYYHBIE
METO/Abl TO3HAHWUA — HAOJIOJIeHHe, H3MEpPEHUe, MOJEIUPOBAHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

1.1

IIpenmer xumuu. Ponp XMMHUM B XKU3HU 4YeIOBEKa. XUMHUA B CUCTEME HayK.
Tena u BenlecTBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

1.2

1.3

IlonsTre 0 MeTOaaxX MO3HAHUS B XUMHH. UHCTBIE BEIIECTBA M CMECH. CnocoObl
pasaciICHUus cMmecen
ATOMBI WH MOJICKYIJIBI. Xumudueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

14

Xumnueckas popmyina. BaleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHUH

1.5

KonnuectBo BemectBa. Monb. MossipHass Macca. B3auMoOCBSI3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYECKUX COG}II/IHGHI/Iﬁ

1.6

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYSCKAS peakuuda u e€ IMPU3HAKH.
3akoH COXpaHCHUA MACChbl BCIICCTB. XHMHUYECKHUE YpaBHCHMU. KJ'IaCCI/I(I)I/IKaLII/I}I

XUMUYECKHUX PEaKIuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYI0H, C MpaBUIaMu
paboTel B Jaboparopuu U TpuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
00Opy/IOBaHHEM, HW3yYEeHHE W OIMCaHWe (UIUIECKUX CBOWCTB 00pasioB
HEOPraHMYECKUX BEIIECTB, HaOmoJeHHe (u3ndeckux (IIaBIeHHE BOCKa,
TasHUE JIbJIa, PaCTUPAHHUE caxapa B CTYIKE, KUIIEHUE W KOHJCHCAIHUS BOJBI) U
XUMHUYECKHX  (TOpeHHe  CBEYM, NPOKAIMBAHUE  METHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOJIEHWEe W OIUCaHUe
NPU3HAKOB MNPOTEKaHMs XMMHUYECKMX peakuui (pasjokeHue caxapa,
B3aUMOJICHICTBHE CEpHOW KHCJIOTHI C XJOpPHIOM Oapusi, pa3ioKeHue
runpokcuaa meau(ll) mpu HarpeBaHuu, B3auMoOJICHCTBHE *KeJe3a C pacCTBOPOM
commu meau(ll), nzyuenne cnmocoboB pa3aeneHus: cMecei (C MOMOIIbI0 MarHuTa,
¢wibTpOBaHMEe, BHIAPUBAHHE, NUCTHIUIALUSA, Xpomartorpadus), NpoBeIeHUE

OUYMCTKHU MOBAPEHHOM coyy, HAOII0JeHUE U OMIMCAHKUE PE3YJILTATOB MPOBEICHUS




2.1

2.2

2.3

OIbITa, WJUIIOCTPUPYIOUICTO 3aKOH COXpaHCHHA MACChbl, CO3OaHUC Moneneﬁ

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxnelinue npecTaBUTeNIn HEOPraHMYESCKUX BEIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocroe
BemecTBo. HaxokaeHune Kuciaopoja B Hpupoje, (GU3NYeCKHe M XUMHUYSCKUE
cBoiictBa (peakumu ropeHus). Oxcunabl. Ilpumenenue kuciopona. CrocoOb!
MOJTy4eHHUsl KUCIOpoJa B J1ab0OpaTOpuyd W TPOMBIIUICHHOCTH. KpyroBopot

Kucaopoja B mpupojie. O30H — auioTporHas MoaupuKalus KUCIopoia

TennoBoit 3P hekT XUMUIECKON peaKiuu, TEPMOXUMHUUYECKHE YPAaBHEHHUS, IK30-
Y SHJIOTEPMUUYECKHUE PeaKIUU. TOTUIMBO: YroJib U METaH. 3arpsi3HEHHE BO3yXa,
yCHIIEHUE TapHUKOBOTO 3(peKTa, pa3pyiieHue 030HOBOTO CII0s

Bonopon — snemeHT U mpoctoe BemlecTBO. HaxoxkneHune Boaopoia B HpUpOIE,

¢u3nueckue M XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbI MOIY4EHHUS.

Kucnore! 1 conmmn

2.4

MonsipHblil 00bEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

®dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTeinb. PacTBOpBL
HacpilieHHbIE M HEHACBIIECHHBIE PacTBOPBI. PacTBOPUMOCTB BEIECTB B BOJE.
MaccoBasg nmons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NmpupoOAE M B KU3HM 4denoBeka. Kpyrosopor
BO/ABI B TIpuUpoJe. 3arps3HEHHe NpHUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coequHeHunid. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHCIOTHbIE, amMQoTepHble) U
HeconeoOpasyrone. Homenknarypa okcujaoB. Pusnyeckue M XUMHYECKUE

CBOIiCTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: WHIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukainus kucnor. Homenknatypa kucinor. dusmnueckue u
XUMHYECKHE CBOMCTBA KHUCHOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HOJIy‘{CHI/IC KHUCIIOT

Comu. Homenknarypa coneil. @usnyeckue M XMUMHUYECKUE CBOMCTBA COJEH.

[Tonydenue coneit

2.10

I'ereTmueckas CBSI3b MECXKAY KilacCaMHU HEOPraHNYCCKUX COCI[I/IHCHI/Iﬁ




211

3.1

XVMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpPKAHUS
KHCJIOpO/a B BO3JyXe, IMOJy4YyeHHEe, cOOMpaHME, paclio3HaBaHHE U M3YydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BOBHUKHOBEHUS U IPEKpallleHUs] ropeHus (1moxapa), 03HaKOMIICHHE C
oOpa3lilaMd OKCHJOB U ONHCAHHE WX CBOWCTB, IOJy4CHHE, COOWpaHHE,
pacrio3HaBaHME M M3Y4YEHHE CBOWCTB BOAOpOAA (rOpeHHe), B3auMoeicTBUE
Boziopoaa ¢ okcugoMm Meau(ll) (Bo3MOXHO HCTIOIB30BaHUE BUICOMATEPUATIOB),
HaOmrofieHne oO0pa3lloB  BEIECTB KOJMYECTBOM 1 MoOjb, HCCIIEJOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHHE PACTBOPOB C OINpPeNeIEHHON MacCOBOM J10JIell pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEWCTBHE BOJbl C MeTaJlaMu (HaTpUEM U KajbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpUANIOB), OIPE/EIEHUE pPaCcTBOPOB
KUCJIOT U IIEJOYEeH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACcCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYEH, Hu3ydyeHue
B3auMojieiicteus okcuga meau(ll) ¢ pacTBopom cepHO KUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKLUH HEUTpaIU3allii, I1I0JIy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JpYyTMM M3 pacTBOopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COEIMHEHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKKA KIACCU(PUKAIMU XUMUYECKUX OJJIeMEHTOB. [loHsaTHe O
TPYIax CXOJHBIX AJIEMEHTOB (IIEJOYHbIE W IIETOYHO3EMENIbHBIC METAJLIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yloT amdoTepHbIe

OKCHUABI U THAPOKCHUIBI

3.2

3.3

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX 31eMeHTOB J[. 1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoguueckoir cucrtemMbl XuMHUueckux dnemeHTtoB [[.M. MeHnneneesa.
Ilepunonpl u rpynnsl. PU3MYECKHII CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB
MepUOJa U IPYIIIbI dJIEMEHTA

Crpoenne atomoB. CoctraB aToMHbIX sanep. M3oronbl. Dnekrponsl. CTpoeHHe

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBEIX 20 XMMHYECKHX DJECMCHTOB

IIepuognueckoit cucremel .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO




AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoii cucreme [I.11. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUsI pajuyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBONCTB MO TpYyINaM U MEpUOAaM.
3nauenue [lepumoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XMMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS HayKu W npakTuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

3.5

3.6

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

Crenenp okucieHusa. OKHUCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

9 KJIACC

Kona

XVUMUYECKUN HKCHEPUMEHT: H3Y4YeHHE OO0pa3lloB BEILIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCJIOT U
11eJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKluil (frOpeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

11

1.2

BeniectBo 1 xumnueckas peakuus. [ToBropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX di1eMeHTOB J[. 1.
MenneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOMICTB
XUMUYECKUX BJEMEHTOB IMEPBbIX TPEX MEpPUOAOB, Kajus, KalblUsi U HX
COCMHEHHI B COOTBETCTBUHU C TMOJIOKEHHEM 3JIeMeHTOB B Ilepromnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

CrpoeHne BelecTBa: BHABI XMMHYECKOM CBSA3U. THUNBI KPHUCTAUIMYECKUX
pPEnETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHU4ecKoil csi3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX
BeUIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCJUHEHUH,

IFCHECTUYCCKAasA CBA3b HCOPTAaHNYCCKUX BEIIECTB

1.3

Krnaccudukanys XuMu4eckuX peakiui Mo pa3inyHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YYacTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo
M3MEHEHHUIO CTEMEHEH OKHUCIIEHUS XMMHYECKHUX 3JIEMEHTOB, 10 0OpaTHUMOCTH,
[0 YYacTHIO KaTaau3aropa). OK30- M JHIOTEPMHUYECKHE  peakluw,

TepMOXUMHUYECKHE ypaBHEeHUs. [IoHATHE 0 CKOPOCTH XMMHUYECKOHN peakiuu

14

[Tonsitne 06 0OpaTUMBIX U HEOOpPATUMBIX XUMHUYECKUX peakiusax. [lonsarue o




TOMOTCHHBIX U I'CTCPOTrCHHBIX PCAKIHUAX. IIonsaTre 0 XUMHYECKOM PaBHOBCCHHU.
(DaKTOpBI, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH p€akKiiuk W II0JIOKCHUC

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENBHON  peakuuu. CocraBiieHHE  ypaBHEHUU
OKHCJIIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIMA C HUCIOJIb30BAHUEM METOJA

OJICKTPOHHOI'O OajnaHca

Teopus 3JIEKTPOIUTHUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xuMuueckoi cBs3u. Ctenenp guccoruanui. CUIbHBIE U cIa0bIe SIEKTPOJIHTHI.
Peakuum moHHOrO OOMEHA. YCJIOBHS NMPOTEKAHHS pPEaKIUid MOHHOTO OoOMeHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHHs peakuui. CBoicTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ TNPEACTABICHHN 00 3JIEKTPOIUTUYECKON

Auccounuanuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJIn3eC coJiei

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSMH KpPUCTALTHYECKHX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
ayiMa3a), CIIOKHBIX BEIIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHYECKOM peakluu OT BO3JAEUCTBUS pa3iMuYHbIX (HaKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BELIECTB,  Mpoliecca
IMCCOIMAIMM  KHUCJIOT, INeNoYel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, MWUIIOCTPUPYIOIUX MPU3HAKU
MIPOTEKaHUs pPeaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIEIEHHUE Ira3a,
o0pa3oBaHUE BOJbI); OMNbBITOB, HWUIIOCTPUPYIOLIMX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKIUi (TOpeHHEe, PEaKLUH Pa3yIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPraHUYECKHUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamis! ¥ UX COeIUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okucieHusi. CtpoeHue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3auMoielicTBUE € MeTaljlaMH, HEMeTajUlaMH, IIeflouaMiu). XJIOPOBOAOPO/I.
ComnsiHast KMCIIOTa, XUMHUYECKUE CBOMCTBA, MOJIy4eHHE, IpUuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOAOPOJA HAa OPraHM3M 4eJIOBeKa. BakHeWline XJIOpHUIbl U UX

HaxO0JIEHUE B MIPUPOJIE

2.2

OObmass xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOCHHUs




aTOMOB, XapaKTepHbIe CTeneHn okuciaeHus. CTpoeHue u Gu3nUecKrue cBOKWCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoicTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢usznueckue M XUMHUYECKHe CBOMCTBA. OKCHUIBI cepbl KaK IMpeCTaBUTEIH
KHCIIOTHBIX OKCUAOB. CepHas KUCIIOTa, (PU3UYECKHEe U XMMHUYECKHUE CBOMCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHUIESCKUE
peakiyu, JeKalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJyuyeHHs] CepHOU
kucnotel. [lpumenenue. Conu cepHOW KHUCIIOTHI, KayeCTBEHHasl peakius Ha
cynb(ar-uon. Haxoxnenue cepel U €€ COCNMHEHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COCIMHEHUSIMU cepbl (KUCIOTHBIC JTOXKIIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MPEeA0TBpAILEHUs

2.3

OOmast xapaktepuctuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B IPUPO/IE,
¢usnveckre U XUMUIeCKre cBoiicTBa. KpyroBopor a3ora B nmpupojae. AMMHAK,
ero (u3Mveckue W XMMUYECKHE CBOMCTBa, MOdydeHHe u npumeHenue. Conu
aMMOHHS, HX (u3HYeckMe ¥ XHMHUYECKHE CBOWCTBA, MPHUMEHEHHE.
KayecTBeHHast peakuusi Ha HOHbI aMMOHMs. A30THas KUCIOTa, €€ MOJyuyeHHe,
¢buznveckue M XUMHUYECKHE CBOMCTBa (0OIIMe Kak MpeJCTaBUTENs Kiacca
KUCIOT U cneuuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOe 3arps3HEHHE OKpYKarollen
Cpeabl COEMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHNE BO3yXa, MOYBbI

1 BOJIOEMOB)

2.4

2.5

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, QuUMUECKUE U
XUMUYECKHUE CBOWMCTBa, moiydeHue. Mcmonp3oBanue QocdaroB B kauecTBe

MUHEpAIbHBIX Y00peHuit

Obmas xapakrtepuctuka 3yeMeHToB IVA-rpynmbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHble CTENEHU OKUCIEHUs. YTJIepoJ, aIOTPOIHBIE
MOTUGUKAINK, PACTIPOCTPaHEHHE B TpHpPONe, (U3NYECKHEe W XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriepona,
uX (U3MYecKre W XUMHUYECKHE CBOICTBa, JIEHCTBHE HAa JKUBBIC OPTaHU3MBL,
MOJTyYeHHE U NMPUMEHEHHE. JKOJIOTnYeckre npolaeMbl, CBI3aHHbBIE C OKCHUIIOM
yriepona(lV); rumote3a rino0adbHOTO TOTEIUICHUS KIIMMATa, MapHUKOBBIN
apdekr. YrompHas KUCIOTa U €€ CONHM, UX (PUINYECKUE W XUMHYECKHE
CBOICTBa, MojyuyeHue U mpuMeHeHue. KauecTBeHHass peakiusi Ha KapOoHaT-

noHbl. Vcnonp3oBanue kKapOOHATOB B OBITY, MEAMLIMHE, MPOMBIIUICHHOCTH U




CEJILCKOM XO35ICTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSIX
yriaepoga (MeTaH, 3TaH, STWJIEH, AalleTWIEH, 3TaHOoJ, TIJMLEPHUH, YKCyCHas
kucnora). X cocraB m xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BaXHBIX BEIIECTBAX: XMpaX, OelKax, yrjieBoJaXx — M HX pPOJHU B KU3HHU
yenoBeka. MaTepuaabHOE €IMHCTBO OPraHMYECKUX UM HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckne © XUMHYECKHE CBOWCTBA, NOJIYYCHHE U
npumenenue. CoenuHeHus KpemHusi B mpupojae. OOmue mpencraBieHus 00
okcuzae kpemuus(1V) u kpemaueBoii kuciaore. CHUIMKATHI, UX UCIOJIb30BaHUE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BakHEHIHEe CTPOUTEIBHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eye300eToH. [Ipobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HCBHOﬁ KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3y4YEHHE OOpa3l0B HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJIECHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
HMOHBl W HaOJIO/IEHWE MPU3HAKOB HUX INPOTEKAHUS; OIbBITHI, OTpPa)karollue
¢u3nyeckue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEJMHEHUH (BO3MOXHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € oOpa3laMu XJIOpPHUIOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yIJIMBaHUS caxapa NOoJ ACUCTBHEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3y4eHHE XMMHMUYECKHUX CBOMCTB pa30aBiICHHON CEpHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha CcyiabpaT-uoH U HaONIOJeHHe Ipu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUYECKUMH CBOMCTBaMHM a30Ta, pochopa u ux
COoeMHEHUIl (BO3MOXKHO HCMOJb30BAHUE BHJIEOMATEpUANIOB), 0oOpa3lamMu
a30THBIX U (ochHOpPHBIX yIOOpPEHUH; MOTyUYeHUe, coOOMpaHue, paco3HaBaHUe U
M3Y4YeHHE CBOMCTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIHi Ha HOH
aMMOHMSI U (Qocdar-uoH U U3yuyeHHE TPU3HAKOB UX MPOTEKAHU,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTHI C MEIbIO (BO3MOKHO
HCIIOJIb30BaHNUE BHJEOMATEPHAIIOB); H3yUYEHUE MOJENEeH KPHUCTaUINYECKUX
pemiérok anmasa, rpaduta, ¢ylUiepeHa; O3HAKOMJIEHHE C  IPOILECCOM
azicopOLIMK PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM
MPOTUBOTIa3a; MOJlydeHue, coOMpaHHe, paclo3HaBaHUE U H3Y4YEHHE CBOMCTB
YIJIEKHCIIOTO Ta3a; IPOBEACHHWE KA4YeCTBEHHBIX pEaKUMid Ha KapOoHAT- u
CWJIMKAaT-HOHBl W M3yYEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C

HpO,Z[yKI_[I/Ief/'I CUIINKATHOM MNPOMBIINIJICHHOCTH; PCIICHHUC SKCICPUMCHTAJIBHBIX




3a71a4 110 TeMe «BakHeNe HeMeTaUIbI U UX COSAUHEHU

MeTtamisl 1 uxX COCAUHCHUA

3.1

OO0mas xapaKTepUCTHUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamyeckoid cucreme XuMHueckux osnemeHtoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTAIIOB. MeTalinyueckast CBs3b U
MeTa/UTMYecKasi KpUCTaJUIMYecKas pemérka. IJICKTPOXUMHYCCKHH  psi

HaIpsKEHNUN METaJUIOB

3.2

3.3

dusnuecKkue ¥ XMMHUYECKHE CBOMCTBAa MeTayuioB. OOIIHe criocoObl MOIydeHus
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CrutaBsl (CTallb, YyTyH, JIOPATIOMAHUH, OpOH3a) U MX IPUMEHEHHE B

6BITy H IIPOMBIIIJICHHOCTH

[lenounsle MeTajuibl: nojiokeHue B Ilepuonmueckoil cucremMe XMMHUYECKHX
anemeHtoB [[.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaXOXJIECHHUE B MPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMmepe HaTpus U Kanus). OKCUIbI U
TMJIPOKCUABl HAaTpus U Kaius. [IpuMeHeHHe MIeTOYHBbIX METaJUIOB U HUX

COE€IUHEHUN

3.4

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3iueMeHToB JI.1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3NYEeCKMe W XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanbplus. BaxHeimmve coenvHeHUs Kalblus (OKCUMA, THUIAPOKCHUI,

conu). JKEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmoMUHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaxoXXAeHUE B mnpupoze. Dusnueckue u
XUMHYECKHE CBOMCTBA alFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCUIA

AJTFOMHUHHA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XumMuieckux sneMeHToB J[. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAXOXIECHHE B mpupoje. Pu3nMdeckue u
XUMHYECKHe CBOMCTBa jkene3a. Okcuipl, TuApokcuabl u conu sxenesa(ll) u

xene3a(lll), ux coctas, cBOICTBA U TTOJTyUCHUE

3.7

XUMHYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3IiaMu METAIIJIOB M CILJIABOB,
X (DU3MYECKUMH CBOMCTBAMHU; W3YYE€HUE PE3yIbTaTOB KOPPO3UH METAJIOB
(BO3MOXHO HCTIOIb30BaHNE BHJIEOMATEPHAIIOB), 0CcoOeHHOCTEH
B3aUMOJCHCTBUS OKCHAA KajdblUsg M HATpusi C BOJAOM  (BO3MOXKHO
WCIIOIb30BaHUE BHJICOMATEPHAIIOB); HCCIICIOBAHUE CBOWCTB KECTKOW BOJBI;

mpoiiecca TOPEHHUs Kejle3a B KUCIOpoAe (BO3MOXXKHO — HCIIOJIb30BAHME




BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHS KAUYECTBEHHBIX PEAKIUN Ha HOHBI
(Maraus, Kanbnus, amomunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJII0/ICHNE U OMKMCAHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HMCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHne aM(pPOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IUHKA; PEIICHNE YKCIICPUMEHTAIBHBIX 33a71a4 1o TeMe « BakHeme MeTauisl u

nX COCAUHCHU

XuMHSA ¥ OKpYJKarolas cpeaa

4.1

4.2

HoBble maTepuansl u TexHonoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3onacHoe ucnoabp30BaHUe BEIIECTB U
XUMHYECKHX peakiuii B ObITy. llepBas momMomp Mpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ JKOJIOTUYECKOM  IPaMOTHOCTH.  XUMHYECKOE  3arpsA3HEHHE
okpyxatomierd cpeasl [1JIK. Posb XuMum B pelieHnH 3KOJIOTHYECKHX TPOOIeM.
[IpupoaHble HCTOYHMKM YTJIEBOAOPOAOB (Yrojb, NPUPOIHBIA ra3, He(Th),

MIPOYKTHI UX MEPEPaOOTKH, UX POIIb B OBITY U IPOMBIIUICHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3Yy4YCHHC 06pa3u013 MaTcepurajIoB (CTGKHO, CIIJIaBbI

METaJJIOB, MMOJIMMEPHBIE MaTepUaIbl)



IPOBEPSIEMBIE HA OI'D ITIO XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

O I[I03HAaBa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMMYECKOW HAyKM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIeH KyJIbTyphl M HpPaKTHYECKOU
JeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbBIX MCTOJAaX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHUYCCKUX peaKum”I; YMCHUC HCIIOJBb30BaTh MOACIHN JJIA

0OBsICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSIX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak HPO(QUIBHOIO MpeaMeTra

MIPH NEPEX0/I€ HAa YPOBEHb CPEAHETO 0011ero 00pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BaXHEHIINE XUMHUYECKHUE TIOHATHSA: XUMHYECKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOpPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMU Pa3JIOKEHMs, PpEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOoW 3(PQEKT peakluu, SK30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBasi OIS XMUMHUYECKOIO
9JIEMEHTA B COEIMHEHUH, MAacCcOBasl 10JIs1 M MPOLIEHTHAs! KOHLEHTPALUS

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHUCICHHS,
XMMHYECKas! CBA3b, HICKTPOOTPUIIATEIBHOCTD, TOJISIPHAs ¥ HETOJIsIpHast
KOBAJICHTHAas  CBS3b, MOHHAS  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKass pemérka (aToMHas, WOHHAs, MeTaIMYecKasl,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHMOH, DJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, PEaKIMH HMOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKUUH,  OKHCIUTENb |
BOCCTQHOBHTEIIb, OKHCICHHE ¥  BOCCTAHOBIICHHE, 3JIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peaKuy,
CKOPOCTh XHMMHYECKOH peakiuu, karammzatop, I[IJIK, kopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TeOpUs

SHGKTPOHHTHHGCKOﬁ Jucconrannmn
Brnanenune ocHoBaMH XUMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE MPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA i MAaTEPHAIIBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEpepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
U XMMHYECKHUX TPOIIECCOB HA OPTaHU3M YEJIOBEKAa U OKPYKAOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMHM WH(OpMaLUu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJISIpHAs JIMTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(l)OpMaHI/IIO O Bf€HOIECTBAX, HX
MMPEBPAIICHUAX u IMMPAKTHUICCKOM NPUMCHCHUU )51 YMCHUC

HUCIIOJIb30BaTh €€ IJs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HBIX 3aga4

BJ'IaZ[eHI/Ie OCHOBAMH ITOHATHHHOI'O arrmnapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJeHUs (HOpMyN HEOPraHMYECKUX BEIIECTB,




YpPaBHEHUNM  XMMMYECKUX  PEaKkLMi; OCHOBAMU  XHMHYECKOU
HomeHnkatypsl (IUPAC u TpuBHanbHOI)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, olliee 4YHcio
AJIEKTPOHOB), PACIPEIEICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOOB, KAJTUS U KAJIbLIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPUIIATEITHBHOCTH),
6 MNPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX IEpUOAAX M IJIABHBIX
MOJArPYIIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenue kinaccuuuupoBarh:
7.1 XAMHUYECKHE DJIEMEHTHI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 3apsil
' MOHA
8.2 BUJ XUMHYECKOH CBS3M U THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COCTUHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKUCIUTENb U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUYECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpUH, KaJlui, MarHui,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaimoB |-l1A rpynn, amtomunus, menu (l1), uunka, xeneza (Il u
' 1), okcunsl yrinepona (Il u 1V), kxpemuust (1V), azora u dpocopa (111
u V), cepol (IV u VI), cepuucras, cepnas, azorucras, a3oTHasd,
dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH )
9.3 IIPOTHO3MPOBaTh M  XapaKTepU30BaThb CBOICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, NMPHUMCHCHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTBH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI PEAKLUH, B

10 _
TOM YHUCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUI
10.3 WUTIOCTPUPYIOUINX XMUMHYECKHE CBOMCTBAa M3yUEHHBIX KJIAcCOB
' (TpyI) HEOPraHUYECKUX BELIECTB
10.4 MOJTBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira30oB
114 M0 YpaBHEHHUSM XHMHUYECKUX PEAKIUil ¥ HaXOAUThb KOJIUYECTBO
' BeIecTBa, 00BEM M MacCy peareHTOB WIIH MPOTYKTOB PEaKIIUN
12 Brnanenue (3HaHMe OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro TOo3HaHUA  (HaOIroIeHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHHW; YMeHHE CQOopMyIupoBaTh MmpodiIeMy |
MPEJIOKUTH MMYTH €€ PEIICHUs
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0¥ M JIa0OpaTOPHBIM 000PYTOBAaHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMbIMU
B MOBCEHEBHOM JKU3HU, TPAaBUIaMH MTOBEICHUS B LIEJSIX cOepekeHuUs
123 3JI0pOBbSl U OKPYKAIOIIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha J>KHUBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue mpakTHYeCKHX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBIICHUS
CIIETYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 M3YYCHHE U OMUCcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WJUTFOCTPUPYIOILUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CII0CO00B pa3JeeHus cMecel

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M HU3Y4YEHHME €ro CBOICTB; IOJIy4E€HHE
BOJIOPOJIa U U3YUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4
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13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHUE WHNKATOPOB (;1akmyca, METHIIOpaHKa u
¢denondranenna) s OmpeneNieHUs XapakTepa cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

WCCIIC/IOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJIaMH,
OKCHJIaMH  METaJUIOB,  pPacCTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOTO MeTajla JpPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

MUHKA

13.7

13.8

pelIeHre IKCIIEPUMEHTANBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIEC KJIacChl
HEOPraHUYECKHUX COEeTUHEHMI; «DNEKTPOIUTUYECKAS
aucconpanusny; «BaxHellnne HeMeTalUIbl W HUX COECIUHEHUS,

«Baxneiinne MeTalIbl M UX COSTUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KauyeCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPax HOHBI: XJIOPUA-, OpOMUI-,
wonua-, cynedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaJabIl¥s, aTFOMHHHUS,

xenesa (2+) u xenesza (3+), menu (2+), nuHKA

14

VYmMmenue:

141

14.2

NpEACTaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB n Ta6.]'II/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATh CBA3U MCKAY PCAJIbHO Ha6J'IIOIlaeMBIMI/I XUMHUYCCKHUMU

SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOASIIMMHU B MAaKPO- U MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3Usl BEILIECTB




INHEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 [IepBoHavanbHbIE XUMUYECKHE TOHSATHS
11 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
' 371eMeHTOB. [IpocThlie U CII0KHBIE BELIECTBA.
13 Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKUX 3JIeMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcUTENbHAs AaTOMHas Macca.
14 OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas ol XMMHUYECKOTO dJIeMEHTa
B COCJIMHEHUU
L5 KonnaectBo BemectBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
' B3anmocBsI3p KOMYeCTBa, MACChl U YHCTIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 Pu3znyecKkue U XUMHUYECKUE SBIICHUSA. XMMHMUYECKas peaklMs U €€ NPU3HAKH.
' 3aKOH COXpaHEHMsI MACcChl BEIIECTB. XMMHYECKUE YPaBHEHHUS
5 [Tepuognueckuit 3akoH u Ileprogudeckas cucrteMa XUMHYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. Ileproanueckas cucreMa XUMHUYECKHAX 3JIeMeHTOB JI.11.
2.1 MenneneeBa. Ilepuoas!l u rpynnsl. @U3HYECKUN CMBICI MOPSAKOBOIO HOMEPA,
HOMEPOB MEepH0/ia U TPYIIIHI JIEMEHTA
Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTponsl. CTpoeHue
2.2 AIIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHUYECKHUX DIIEMEHTOB
ITepuoanueckoit cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUoJIOB, Kajus, Kajblug (paguyca aTOMOB, 3JIEKTPOOTPUIATEIbHOCTH,
2.3 METAIMYECKUX W HEMETAUIMYEeCKMX CBOMCTB) M HMX COEIUHEHHH B
COOTBETCTBUU C TIOJOKEHUEM 3JIeMEeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM HX aTOMOB
3 CrpoeHue BeniecTBa
Xumnueckass cBsi3b. KoBasneHTHass (HOJsipHass W HENOJSIpHAsl)  CBS3b.
3.1 DONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  oHHas  CBs3b.

Meranauueckas cBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEIETOK (aTOMHasl, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTALIMYECKON PEIIETKH M BHUAA

XUMHUYECKOU CBA3U

4.1

4.2

Baxueiie mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, am(pOoTepHBIC) u
HecosieoOpa3yriye; OCHOBaHHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKae ¢  OECKUCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJJIIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiusd, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXHMHHCCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTalJIOB

duszndyeckrue U XMMHYECKHE CBOMCTBA BOJOPOAHBIX COC,Z[I/IHCHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemeraiwioB: cepel (1V, VI),
asora(ll, 1V, V), docoopa(lll, V), yrinepona(ll, 1V), xpemuus(1V). TTonyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamwioB IA—-IIIA rpynn, munka, mequ(ll) u

xenesa(ll, 11). [Toay4enue oKCHUI0B METAILIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX THIAPOKCHIOB (Ha mpuUMepe
THIPOKCUIOB QIIOMUHUS, OKele3a, IMHKa). llodmydyeHue OCHOBaHUH W
aM(OTEPHBIX TUAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHUCTOM, CepHOU, a30THOMU, (hochopHOU, KpeMHUEBOH, yroiapHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Tonyuenue kucior
OO6ume xuMHu4yeckre cBoiicTBa cpenux coneil. [lomyuenue comneit

HOJIy‘{CHI/IC, CO6I/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJda, aMMHAKa,

YTJIEKHCIIOTO Ta3a B JIAbOpaTopuu
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[Tomyuenue amMMmmaka, CEpHON W a30THOW KHCIOT B MPOMBIIIIEHHOCTH. OO01me

CHOCOOBI OJTYYSHHS METAJIIOB




4.12

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakuuid Mo pa3IuyHbIM MPU3HAKAM: 110 YUCIYy U
COCTaBy Y4YaCTBYIOIIMX B pPEaKLMU BELIECTB, IO TemioBoMy 3¢ddekry, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKHX JIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ hexT XMMHUYECKON peakIuy, TEPMOXUMUYECKHE YPaBHEHUs. JK30-

U SHJOTEPMHUYECKHE peakluu. TepMOXUMHUECKUE YPAaBHEHMUSI
OKUCINUTEIBHOBOCCTAHOBUTENbHbIE peakiui. OKUCIUTEIN U BOCCTaHOBUTEIH.
[Ipomieccb  OKuCieHHUST HW  BOCCTAHOBIIGHHS.  OJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON peakiuu

Teopust AMeKTpOTUTHYECKON nuccoruanui. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
HE3JIeKTPoIuThl. CHIIbHBIE U Ci1a0ble 3JeKTPoauThl. CTeNneHb AUCCouuau
Peakiun MoHHOro obMeHa. YCIOBHS NMPOTEKAHUS PEaKUUd HOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCTOJIb30BaHUE BEUIECTB M XUMHMUYECKUX peakUuil B jabopaTopuu u OBITY.

HepBaﬂ nmoMoump IMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHTpauus BemiectB (ITJAK). Ponp xumuum B
pEeLICHUH DHKOJOTMYeCKHX TNpolieM. VYcuieHue MapHUKOBOro sddekxra,

pa3pyiieHrne 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yrieposa, KpeMHHUSI U UX COEIMHEHUH B
OBITYy, MeIWILIMHE, TMPOMBIIUIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeneHue
METaJUIOB M CIUIaBOB (CTallb, YYTYH, [AIOPAJIOMUHHUMA, OpoH3a) B OBITY H
MIPOMBIIIIEHHOCTH UX coeAnHeHul. [oHsTHe 0 KOppo3un METalJIOB, OCHOBHBIE

CIIOCOOBI 3alUTHI KX OT KOPPO3UU

[IpupoaHble UCTOUYHUKM YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, HeDTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHauanbHbIE TOHATHS 00 OPraHUYECKHX BEIMIECTBAX KAaK O COCIUHEHHUSIX
yriaepoja (MeTaH, 3TaH, STUIEH, alleTUIICH, STaHOJ, TIIMLEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILIECTBAX: KUPAX, O€IKaX, yrieBoaax — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o (opMysaM XUMUYECKHX COSIUHEHHUH
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKUM ypaBHEHUSAM




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

I[HSI pcajm3alin nNporpaMmbl UCITOJIB3YIOTCA y‘-IeGHI/IKI/I, AOMYHICHHBIC K UCITOJIB30BAHUTIO ITPH
peanu3aiiy UMEIONIMX TOCYAapCTBEHHYIO aKKPEIMTAIMI0 00pa30BaTeIbHBIX IMPOrpaMm
HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeIHEero oO0Imero oopa3oBaHus OpraHU3alUsIMH,
OCYIIECTBIIAIOMIUME  00pa30BaTEIbHYIO JEATEIIbHOCTh, MPUKA30M MHUHIPOCBEIICHHUS OT
26.06.2025 Ne 495:

o Xwumus, 8 kinacc/ ['abpuensu O.C., Octpoymo WU.I'., Cnankos C.A., AO
«M3narensctBO "[IpocBemienue'», 2025;

e Xumus, 9 knacc/ I'abpuensu O.C., Octpoymo U.I'., Cnaakos C.A., AO
«M3narensctBO "[IpocBenienue’», 2025.

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

8 kiace

1. Tabpuensn, O.C. Xwummsa. 8-9 «kmaccel: meroa. mocobue/. [abpuensn, O.C.,
A.A SmykoBa,--M.: JIpoda, 2008.

2. Tabpuensia O.C, Bockoboiinukosa H.IT.,. fAmrykoBa A.B., HacTonmbHass KHHWTa y4duTems
xumum»_-8 kiacc, «JIpoda», Mocksa, 2007

3.U3yuaem xumuio B 8§ kiacce: Meroguueckoe mnocooue k yueObHuky O.C.I'aGpuensna
«Xumug.8» — M.: «BJIMK u K» , 2005

4.COopHUK 3a1a4 M ymnpaxHeHuM no xumum:8 kiacc k yueOHuky O.C. TI'abGpuensna
«Xumus.8»/ E.B.CaBunkuna, H.JI. CBepayioBa — M.Ok3amen,2006

5. Xumusa. 8 xin.: KoHTponbHble W mpoBepouHble paboTel K yueOHuKy O.C.I'abpuensna
«Xumus.8»/ O.C.I'abpuensn, I1.H. bepeskun, A.A.YmakoBa u ap.—M.: [Ipoda, 2003—
2006.

6.Xomuenko WN.I'.. COopHUK 3a/1a4 U yIpaXHEHUH 110 XUMUU: AJis cpeHel mkoisl - M.;PUA
«Hogas Bonna»; U3narens Ymepenkos, 2010

9 kJacc
1. I'abpuensan O.C. HactonbHas kHura yuutens xumuu. 9 xmacc. — M.: BJIMKu K, 2005

2. Taopuwensa, O.C. Xumwms. 8-9 xmaccel: wmertoa.mocodbue/ . Tabpumensn, O.C.,
A.A Slmykosa,--M.: Ipoda, 2008.

3. Kazanue IO.H. Xumms. Matepuansl s MHIUBUAyalbHOW paboThL.8-9 Kiaccel, -
M.:Aiipuc-tipecc,2007

4 Xumus B cxemax W Tabmumax s 8-9 kmaccoB \ aBT.-coct.D.M.JleBuna - CIIO:
Tpuron,2005

5.KontponbHble u mpoBepouHble paboTel k yueOHuKy O.C.I'abpuensna «Xumus.9»/
O.C.I'abpuensn, I[1.H. bepe3kun, A.A.Ymakosa u gp.—M.: [poda, 2003—2006.



6. JlngakTHYECKUE KApTOYKH - 3aJaHus 1o XuMuu K yueonuky O.C. 'abpuensna « Xumust. In\
H.C. ITaBnoBa /M. «2x3amen» 2011

7.Tectbl o xumun K yueonuky O.C. ['abpuensna «Xumus.9»\ M.A. Psoos, E.}O. Hesckast.-
M. «Ox3amen» 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

BHGKTPOHHBIG 06p330BaTeJ'IBHBI€ PECYPCHI, AOIIYUICHHBIC K UCIIOJIB30BAHUIO ITPH pCain3allii
HMCIOIUX I'OCYJApCTBECHHYIO AKKPECAUTAIUIO O6paSOBaTeJ'IBHBIX IIporpamMm Ha4aJlbHOI'O
O6IH€FO, OCHOBHOI'O o6mero, Cp€aHcro O6H.[€FO 06pa3013aHH;1 IIPUKa30M MI/IHHpOCBeH_[eHI/IH
o1 18.07.2024 Ne 499:

o Xumus, 8 knacc, PI'AOY IO «Akanemust Munnpocseienus Poccuny;

o Xumus, 9 xkinacc, PI'AOY HAI1O «Akanemuss MunnpocsemeHus Poccuny;

e DJeKTpOHHBINA 00pa3oBaTenbHbI pecype «/Jomamnue 3aganua. OCHOBHOE 0o0111ee
obpazoBanue. Xumusy, 8-9 kiacc, AO «3narensctBo "[IpocBemienue"»;

e Tpenaxep «O06mako 3Haum». Xumus. 8 kinacc, OO0 «Duzukon Jlad».

e 1 Xumus. ba3zoBell  Kypc. 8-9 kmacc.1C oOpa3oBarenbHas KOJIJICKITHSL.
MynsTuMenuitnoe  ydyebHoe mocoOue HoBoro oOpa3sia, W3 nateabcTBO
«IIpocsemenuey, 2002

e 2. O6mas xumus. (KommakT-1uck) - u31aTensbeTBo «Yuutenby, 2007

e 3. Xumus 8-9 knacc. Bupryanbnas naboparopus. Myastumenua, Mapl' TV, 2002

e HHuTepHeT — pecypcesr:

o« www.him.1september.ru
e www.edios.ru

e www.km.ru/educftion

MarepuaJIbHO- TEXHHYECKOE o0ecneyeHue:

1. Harmsnuele mocobus: cepuu TaOIUIl MO XUMUH, KOJUIEKLIMH, MOAEIH MOJIEKYJ, HaOOpbI
MoOJieJIe aTOMOB Ul COCTaBJIEHUS MOJENed MOJEKyN, KOMIUIEKT KPHCTaNIMYeCKUX
PELIETOK.

2. [TpuGopsl, HAOOPHI MOCYABI, JaOOPATOPHBIX MPHUHAJIEKHOCTEH ISl XMMHUYECKOTO
HKCIEpUMEHTa, Ha0Ophl peakTuBOB. Hannune naboparopHoro obopynoBaHHS U PEaKTHBOB
1o3BoJIsieT (OPMUPOBATh KYJIbTYpPY O€30MacHOro OOpalleHHsl ¢ BEUIECTBaMH, BBIIOJIHAThH
OKCIIEPUMEHT 110 PACIO3HABAHMUIO BAXHEHIINX OpPraHUYECKHX BEIECTB, IPOBOIUTH
HKCIEPUMEHTAIbHBIE PA0OTHI HCCIIEOBATEIBCKOTO XapaKTepa.

3. Hannune xomneroTepa B Kilacce, 10CcTyna K pecypcaMm MHTepHET, HaIMuue KOMILIEKTa
KOMITIAKT-JMCKOB IO TMPEeAMETY TO3BOJISET CO3/1aBaTh MYJbTUMEAMMHOE COIMPOBOXKICHUE
YPOKOB  XHMHUH, TPOBOJUTH YYAIIUMHUCS  CAMOCTOSATEIbHBIH TOUCK XMMHUYECKOHN
uHGOpMaAlLUY, HUCIOIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM s OOpabOTKM M Ieperadu
XUMUYECKOH HH(popMaIiy, €€ MpeCTaBICHHs B Pa3IMYHbIX (opMax.
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