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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMmMa o XuMuu Ha YPOBHE OCHOBHOT'O 0OIIIEr0 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC OO0, a Taxke Ha OCHOBE (eaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIICIIMU MPEMoJaBaHus y4eOHOTro MmpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTeruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPkKAHUE, IPEIyCMATPUBAECT paclpeesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeIesieT KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKHU COACP>KAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
polecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJarOmUXCsl, OMPEACIIIeT BO3MOXKXHOCTU TPEAMETa ISt
peanu3anuu TpeOOBaHUM K pe3yabTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus, a TAK)KE TPEOOBAHMI K pe3ysbTaTaM 00yUeHHsI XUMHH
HA YypOBHE ILelieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JeSITeTLHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yU4EOHOTO COIEPIKAHMSL.

3HaHHE XUMUH CIIY>)KUT OCHOBOH A1 (popMHUpPOBaHUS MUPOBO33pEHUS 00YUaIOIIErocs, ero
MPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIOOANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUILEBOI U SKOJIOTHUECKON 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 0011l 1 PyHKIITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH oOydaromuxcs,
HAaBBIKOB WX  CaMOCTOSTEIBHOM  y4eOHOW  JIeATENhHOCTH, OKCIICPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBa€T OCHOBBI I[€IOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUH
€CTECTBEHHO--Hay4YHOUN rpaMOTHOCTH 00Y4JaroIInuXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTHUYECKOE OOpa3oBaHUeE
o0ydJaronuxcs.

JlanHble HampaBlieHUs B OOYUYEHHH XUMHUHU 00eCredyMBArOTCS CHEIU(UKON colepskaHus
y4eOHOTO TpeIMeTa, KOTOPBIN SIBISETCS TMEeNarorMyeckd aJanTHPOBAHHBIM OTPAKEHUEM
0a30BOIi HAYKN XMMHUU Ha OMPEIETIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHUs OPUEHTHUPOBAH HA OCBOCHHE
00y4JaroIMMHUCS CUCTEMBI MIEPBOHAYATIBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHHMYECKONH XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpyKkTypa coaep:KaHHsl MPOTpaMMbl MO XUMHUH c(POpMHpOBaHA HA OCHOBE CHUCTEMHOIO
noaxona kK €& m3ydennro. CojaepaHuE€ CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMBbI
CTPYKTYPHO OPTaHU30BaHbI 1O TMPUHIMITY TOCIIEIOBATEILHOTO PAa3BUTHUS 3HAHMM HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepunonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUsSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— IPEJCTaBICHUN 00 AIEKTPOTUTUIECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIbHO OT OIHOTO YPOBHA K JIpyromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS U MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHUS U BO3MOKHOCTEU
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HAHUIO U METOJIaM [03HaHUs B Hayke. M3yueHue xumun
IPOUCXOAUT C IPHUBJICYECHUEM 3HAHUNW W3 pPaHEEe M3YYEHHBIX Y4YEOHBIX IPEIMETOB
«Oxkpyxaronmi Mup», «buonorus. 5—7 kinaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yueHnn XMMUU TPOUCXOIUT (POPMUPOBAHKUE 3HAHUI OCHOB XUMHUYECKOW HAYKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BELIECTB M XUMUYECKUX PEaKiuil, B
(GOpMUPOBAaHMM M PA3BUTHM I[IO3HABATEJIIbHBIX YMEHUHM M HMX MPUMEHEHUM B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpPaBUIl OE30IMacHOTO
oOpallleHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKUe LIETH, KaK:

— (popmupoBaHUE MHTEIIEKTYaTbHO PA3BUTON JIMYHOCTH, TOTOBOM K caM000pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY IPHHATUIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOY4YEHHUs Ha CHUCTEMaTHYECKOe MpUOOIIEHHE O0O0ydaroIuxcs K
CaMOCTOSITEJIbHOW  ITO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJaM  IIO3HAaHUS,
(OpMHPYIOITM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CAaMOIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIIbHOE 3HaUCHUE /ISl pa3IMYHBIX BUJOB JAEATEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHclie YMEHUH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIE TMPU HW3YYCHUU XUMUHU, NPUMEHATh WX TPH peuieHuu mpoljemM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOUIEHWM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHUS CBOETO 30POBbS M OKPYXKAIOMIEH MPUPOIHOM
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNIPaBIEHHOCTH JlalbHENIIEero o0yyeHusl.

OO1ee 4nciio 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEIIO).

COJEPKAHUE OBYYEHUA

8 KJIACC
HepBOHa‘{aJIl)Hble XUMHNYECKHUE TTIOHATHUSA
HpCI[MCT XUMHHU. POjib XUMHUM B JKM3HH 4Ye€JIOBE€Ka. XHMHSI B CHCTEME HayK. Tena u
BemecTBa. Pu3NUeCKHE CBOMCTBA BCIIECTB. ArperaTHoe coctossHME BemecTB. IloHsaTme o
METOJIaX MO3HAHUA B XUMHHU. UHCTHIE BEIIECTBA U CMECH. CnocoObl pa3aciIiCHUA cMmeceit.



ATOMBI M MOJEKYIbl. XUMHUYECKHE 3J€MEHThl. CHMBOJBI XWMHYECKHX 3JIEMEHTOB.
ITpocTeie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHASI MOJIEKYJIIpHas
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KomnyectBo BemecrBa. Moab. MossipHas macca. B3auMOCBS3b KOJIMYECTBA, MacChl U
YHCclia CTPYKTYPHBIX €AMHUIL BenlecTBa. Pacy€rel o hopMynaM XMMHUYECKUX COCTUHEHHH.

@usnyeckue M XMMHUYECKUE SIBJICHMs. XUMUYECKas peakuus U e€ IMpU3HAKU. 3aKOH
COXpaHEHMS MacChl BelleCTB. XuMuueckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuuit
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUECKOW IMOCYIOH, NMpaBWiIaMud pabOThl B J1a0OpaTopuu M MpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YUYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMUYECKUX BEIIECTB, HAOM0eHNEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIUs BOJbI) U XUMHUYECKUX (TOPEHHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJCICTBHE MeNa ¢ KUCIOTOM) ABIEHU, Ha0t01eHe
U ONHCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuuid (pasnokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIIOTHI C XJIOpHIOM Oapusi, pasioxkenue rugapokcuaa meau (1) npu
HarpeBaHuM, B3aMMOJeicTBHe jxene3a ¢ pactBopoMm coinu meau (), u3yuenme crmoco6oB
paslieneHus CcMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHHUE, IUCTUIUISLIMS,
xpomaTtorpadusi, TNpOBEIEHHWE OYUCTKHA TMOBAPEHHOM COJM, HaONIOJIeHHEe U OIlHCaHue
pe3yJIbTaTOB IPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAaccChl, CO3JaHUE
MojieIe MOJIeKyJ (IIapOCTEPKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopon — 3jeMEHT M HpOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoze, Gpu3nueckue 1 XMMHUECKUE CBOMCTBA (peaKluu ropeHus).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl TMONydyeHHUs KucCIopojga B Jaboparopuu u
poMbIlIeHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — aioTporHas MOAM(pUKALuUs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakIUH, TEePMOXMMMUYECKHE YpaBHEHUS, 3K30- H
DHAOTEPMHUUYECKUE peakuMH. TOmnMBO: yrosb M MeTaH. 3arpsi3HEHUE BO3/1yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOSL.

Bomopon — anemeHT u mpocroe BewecTBo. HaxokneHwe Bogopona B IPHUPOAE,
¢duznyecKkne 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHus. Kuciaotel u conu.

MossipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBopurens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BemiecTB B Bojae. MaccoBas 10l BELIECTBA B
pactBope. XuMHuueckue cBoicTBa Boabl. OcHOBaHUA. Poiib pacTBOpPOB B MPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoTr Boabl B MpUpOJE. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYHMCTKA
IPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHudt. Oxcunpl. Knaccuukanus oxcuzos:
coyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OoTepHBIC) U HeconeoOpasytomue. Homenkmarypa
oKkcu0B. PU3NUECKUE U XMMUUECKHE CBOMCTBA OKCHUIO0B. [losyueHne okcumos.

OcHoBanus. Knaccudukanuss ocHOBaHM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. Pusnueckue M XHMHUYECKHE CBOWCTBAa OCHOBaHWH. [lomyueHue
OCHOBaHUM.

Kucnotsl. Knaccudukamnus kucnor. Homenknarypa kucinor. @usnueckue 1 XUMHUECKUE
cBoiicTBa kuciot. P akruBHoctu metamuioB H. H. bekerosa. [Tomydenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoictBa coneil. [lomydenne
coiei.

I'eHeTnyeckas CBs3b MEXAY KJIacCaMHU HEOPTaHWMUYECKUX COCAUHEHHM.



Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OMpeeNieHuEe COJEpKaHUsI KUCIOpOoJa B BO3AyXe, MOJYICHHUE, COOMpaHHeE,
pacrno3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBUSI BOBHMKHOBEHHUS M TMPEKpalIeHUsi TOpeHus (Ioxapa), 03HAKOMJICHUE C
o0Opa3laMu OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, cOOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOII0JeHIE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Momb, HccaenoBaHnEe OCOOCHHOCTEW PACTBOPEHHS BELIECTB C PA3IUYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMU (HATpUEM U KajablueM) (BO3MOKHO HCIIOIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPraHUYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPAaCKM WHJMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHue
B3aumoyeiicTBus okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTHI, KHCIOT C METaJUIaMH,
peakuuii HEUTpAIM3alMH, T[OJYy4EeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 10 TeMe «BakHelmue
KJIACChl HEOPTraHUYECKUX COETUHEHUIN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucrema xummu4deckux iementos . U.
MenpeneeBa. CTpoeHue aToMOB. XMMH4YeCKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCU(PUKAMA XUMHUUYECKHX dJeMeHTOB. [loHstne o Trpymnmax
CXOJHBIX DJIEMEHTOB (II€JIOYHBIC U MIETOYHO3EMENbHBIE METAJUIbI, TaJIOTeHbl, HHEPTHBIC Ta3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OTepHBIE OKCHUIBI 1 THAPOKCHUJIBI.

[lepuonnueckuii 3akoH. Ilepmoamueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u JamuHHONEpHogHas ¢opmbl [lepruogudeckoil CHUCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmsl. DU3HYECKUH CMBICHT
MOPSAAKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX szaep. HM3ortomsl. Onexktponsl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB IEpBbIX 20 XUMUYECKHUX IeMEeHTOB [leproandeckoil cucTemsl
. W. MenngeneeBa. XapakTepuCTHKa XHMHUYECKOIO JJIEMEHTAa IO €ro IOJOXKEHUIO B
ITepnonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIAM U IEPUOAAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbI XUMHUECKUX 3JIEMEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHast u HEMoJIsIpHAsT) CBS3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. MoHHas CBS3b.

Crenenb  okucieHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHUCIIEHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe 00pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJECHCTBHE T'MJIPOKCHA
LMHKAa C pacTBOpPaMH KHUCIOT W IIEJIOYel, MPOBEACHHUE OIBITOB, WIIIOCTPUPYIOMIMX MPUMEPHI
OKHCITUTEIHFHO-BOCCTAHOBUTEILHBIX PEAKIHH (TOpeHre, PEaKIIuy Pa3IoKEeHHs, COSTUHEHN).

Mesxicnpedmemmuuie ceasu

Peanuzanus MeXnpeIMeTHBIX CBA3€H MPHU MU3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBISETCS
yepe3 WHCIIOJNIb30BAaHHE KaKk OONIMX eCTECTBEHHO--HAYYHBIX TOHATUN, TaK W TOHSITHH,
SIBJISTFOIIMXCS] CHCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATHS: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHajgu3,  CUHTE3,  Kiaccuukanus,  MEePUOAUYHOCTh,  HAOIMIOJEHHWE,  DKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, SIBIICHHE.

®uszuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TOIIbI,
pPaZOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TeJI0, O00bEM, arperaTHOe



COCTOSIHUME BEUIECTBA, a3, (PM3MUYECKHE BEIMYHMHBI, CIUHHIIBI W3MEPEHHUs, KOCMOC, TUIAHETHI,
3BE3161, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadusi: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuus

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux osnemenroB [l M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
9JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, Kalls, KalblUs W HUX COCOUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMeHTOB B [lepronyeckoii CuCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJbBI XUMUYECKOW CBA3H. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOWCTB BEIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3jIMYHBIM KJaccaM HEOPTaHWMYECKUX COEIMHEHUH, TeHeTUYecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKHX pPeakuil M0 pa3IUYHbIM IpU3HaKaM (0 YUCIYy M COCTaBy
YYaCTBYIOUIMX B pEAKIUH BEUIECTB, MO TEIIoBOMY 3(dexry, Mo H3MEHEHHIO CTeneHeu
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXUMUYCCKIE YPAaBHEHUSI.

[TonsiTe o ckopocTH xuMudeckoil peakuuu. [lonarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOTeHHBIX M TETEPOTreHHbIX peakiusax. [lonstue o
karanu3e. llonsrue o XumuueckoM paBHOBecHU. DaKTOphl, BIHUAIONIME HA CKOPOCTh
XUMUYECKON PEaKIIUU U TTOJIOKEHUE XUMHUYECKOTO PABHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. COocCTaBlI€HHE YPAaBHEHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaxIuii C UCIOIb30BaHUEM METO/Ia IIEKTPOHHOT0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsI,
aHUOHBI. MeXaHu3M [HMCCOLUMALMM BEIIECTB C PAa3JIMYHBIMU BHJIAMU XUMHUYECKOM CBS3U.
Crenens aucconnanuu. CHIIbHBIC U CIa0bIe DJIEKTPOTUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUs peaklUii HOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBoICTBa KUCIOT, OCHOBaHHUI M COJe B CBETE
MPEJICTaBICHU 00 SIEKTPOIMTUYECKON Auccoruaiyi. KadecTBeHHbIE peakIMi Ha HOHBI.
[TonsTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTauioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJOpHAAa HATPHUS),
UCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIMu OT BO3JCHCTBHUS pa3IMYHBIX
(bakTOpOB, HCCIEI0BAaHUE JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOIECcCa IUCCOLMALUN
KHUCJIOT, IIeno4Ye W cojeil (BO3MOJKHO HCIIOJIb30BAaHME BHUJEO MAaTepUalioB), IPOBEJICHUE
OTIBITOB, WITIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHMs PEaKIuii MOHHOTO oOMeHa (oOpa3oBaHue
ocajka, BblIelieHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakluid (TOPeHHEe, PEaKIUu PA3IO0KECHHs, COSAMHEHUS),
pacro3HaBaHUE HEOPTaHWYECKUX BEIIECTB C TOMOIIBI0O KAYECTBEHHBIX PEAKIMHA Ha HOHBI,
pElIeHUE SKCIIEPUMEHTATBHBIX 3a/1a4.

HemeTasibl M MX coeTUHEHMSI

OOmass xapakTepucTHka ramoreHoB. OCOOEHHOCTH CTPOEHHUST aTOMOB, XapaKTEepHBIC
creneHn okucieHus. CTpoeHne U (u3HUEcCKHe CBOICTBA MPOCTHIX BELIECTB — TaJOr€HOB.
XUMHYECKHE CBOWCTBA Ha MpHUMepe Xjopa (B3aMMOJCHCTBHE C MeTaulaMH, HeMeTallJlaMH,



mienoyamu).  XjopoBogopoa. ConsHas KHACIOTa, XHUMHYECKHE CBOWMCTBA, IOJydYeHUE,
npuMeHeHue. [leicTBre X1opa U XJIOpOBOOPOJa HAa OpraHu3M 4elloBeKa. BaxxHenmme XJIopuasl
U MX HaXO0XJECHUE B IIPUPOJIE.

OO6mass xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOoZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOme kak IpeICTaBUTENs Kilacca KUCJIOT M creuuduyeckue). XHUMHUYECKUE pPEeakluy,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMoiydeHHUsl cepHOi KucioTel. Ilpumenenue
cepHOi KucinoTsl. Coau cepHOI KMCIOThI, KaUeCTBEHHAsl peaklys Ha cyibgpaTr-uoH. Haxoxenue
ceppl M €€ CcOoequHEHHMH B Ipupofe. XHUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpeabl
COEJMHEHUSMH cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OOmas xapakrepuctuka 351eMeHTOB VA-rpymnibel. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHEHHWE B MpUpoie, (PHU3UYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckKue 1 XMMU4ecKue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHHUS, UX (PU3HUECKUE U XMMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peaknys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
duznveckue W XHUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonapb3oBaHWEe HHUTPATOB M COJEM aMMOHHUS B KaueCTBE MMHEPAJIbHBIX
ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHHE OKPYKArOIIeH Cpelbl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, puzndyeckne nu xummueckue cBorictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHUsSI aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIIHbIE MOAU(UKALIMH, PAaCIPOCTPAHEHNE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxcupapl yriaeposaa, ux pU3NYECKUe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOIOrHYeCKHe npoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3pdexT. YronpHas kuciora u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnomp3oBaHume  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, JTWUJIEH, AalETWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IlpupogHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX NepepabOTKU
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [ToHATHE 0 OMOJIOTHYECKN BaXKHBIX BELECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COCIUHEHHMN.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOMCTBA, MOJy4YeHHE U TPUMEHEHHUE.
Coenunenus kpemMHusi B mpupone. OOmme mnpencrasieHuss o0 okcunae kpemuus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiemsl
0€30MacHOro UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISIHOM KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (U3NYecKre U XMMUYECKHE CBONCTBA TaJlor€HOB U MX COEIUHEHHH (BO3MOXKHO
UCITOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIIEHHE C O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),



O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpPHANIOB), HAOMIOJEHHEe Tpolecca OOYrJMBaHUsA caxapa TOJa  JICWCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOMU
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peaklMu Ha Cynb(ar-uoH W HaAONOJIEHUE NpH3HaKa e€
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUU
(BO3MO’KHO HMCIIOJIb30BaHKUE BUAECOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yUYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
KAYeCTBCHHBIX peaknuid Ha HOH aMMOHUsA U Qocdar-nOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), M3YYCHHE MOJENed KPUCTALTMYECKUX PEHIETOK anmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOrasza, mojyueHue, coOupaHue, pacrio3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMIICHHE C MPOIYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PEUICHUE SKCHEPUMEHTAIBHBIX 3a/ad 1o TeMe «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeraumMueckasi CBs3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpsDKeHUH MeTamwioB. PU3MUEeCKHe U XUMUYECKHE
cBoicTBa MeTauioB. OOmKe crocoObl MONy4eHUsT MeTaJIoB. [oHsATHE O KOPpO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CIiaBsl (CTalb, YyryH, JIOPATIOMUHNN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[[{enounble MeTalIbL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXICHUE B mpupoje. OPuznueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
HIEJIOYHBIX METAIOB U UX COCTUHECHUMN.

[IlenoyHo3emMenpHBIE METAUIBl MarHuii M KaubLUW: nonokeHue B Ilepuoamueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHHE UX aTOMOB, HaXO0XIEHHUE B
npupoje. Pu3nueckue U XMMUYECKHE CBOMCTBA MArHUs W Kanblus. BaxkHeimue coeanHeHUs
KaJbIus (OKCU, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. N.
MenneneeBa, CTpOCHHE aTOMa, HaXOXACHHE B Mpupoje. Puznueckrue U XUMMHUYECKHUE CBOMCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHUHHSL.

Kenezo: mnonoxenue B Ilepromnueckod cucrtemMe XUMUYeCKHX a3nemeHTtoB J[. H.
MeneneeBa, CTpO€HHUE aToMa, HaxoJeHue B npupoae. Ousnyeckue U XUMHUYECKUE CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3ydeHUE Pe3yIbTaTOB KOPPO3HUH METAUIOB (BO3MOXXHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCTIOJIH30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHUS XKeje3a B
Kucioposie  (BO3MOXKHO  HCIIOJNIB30BAaHME  BUACOMATEpUaoB), MPU3HAKOB MPOTEKAHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajabllvs, aTFOMUHUS, ITMHKa, xene3a (I1) u xenmesa
(1), meau (1), HaGMIOIEHNE U OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
KaJIisg ¥ KaJbIus (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPUAIIOB), UCCIIETOBaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia



BemectBa u Marepuansl B TOBCEJHEBHOM KU3HU YellOBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momomis MpH XUMHUYECKHX O0XKOrax u
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas J0MyCcTUMas KOHIIEHTPAIUs
BemecTs, ganee — [1J1K). Posib XxuMuu B perieHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0pas3oB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTepUaJbl).

Mesxicnpeomemmuuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3y4YEHUU XUMHUU B 9 Kilacce OCyIIeCTBISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK W TOHSTHIA,
SBIISIOIIMXCSI CHCTEMHBIMHU IS OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpPHs,
aHaJIW3,  CHUHTE3,  Kilaccu(pUKanus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIHEPHUMEHT,
MOJICTTMPOBAHUE, U3MEPEHHUE, MOICITb, IBJICHHE, TAPHUKOBBIN YPPEKT, TEXHOIOTHSI, MATCPHUAITHI.

O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
paauMOaKTUBHOCTh, MOJICKYJA, DJJIGKTPUUECKUU 3apsifl, MPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIIECTBa, ras,
pacTBOp, PaCTBOPUMOCTH, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYUHEI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, MIaHETHI, 3BE3 11, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKOcHUCTEMa, MHHEpAJIbHBIE YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, ITOJC3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHA HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JUYHOCTHBIE PE3YJBbTATHBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUT'AKOTCA B XO1€ O6y‘~IeHI/I$I XUMHUU B CIUHCTBC yqe6H0171 n BOCHI/ITaTCJ'IBHOI\/'I JCSATCIIBHOCTHU B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HpaBCTBeHHI)IMI/I IICHHOCTAMMU, HpI/IHflTI)IMI/I B O6HICCTB€ HpaBI/IJ'IaMI/I n HOpMaMI/I IIOBCACHUSA U
CHOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHUS M COIIMATIM3AINN 00yIarOIUXCSI.

HI/I‘IHOCTHI)IG p€3y.]'II)TaTI)I OTpa)KaIOT TOTOBHOCTH 06y11aIOHII/IXC${ pyKOBOI[CTBOBaTBCfI
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTAIMH M PACHIMPEHHE OIbITA JCATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUS:

LIECHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHUMaHMs 3HAYCHUsS XMMHUYECKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOU HH(OPMAIEH O MEPeIOBhIX JOCTHKCHHUSX U OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa U O0IIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

HpeJICTaB.HeHI/IH 0 COIHaAJIBHBIX HOpMaX nu HpaBI/IHaX MCKIIMYHOCTHBIX OTHOHIeHI/Iﬁ B
KOJIJIEKTHUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00I1IECTBEHHO ITOJIE3HO,
y4eOHO-HUCCIIEI0BATEIbCKON, TBOPUECKOW H JAPYIMX BHIAX JCATEIBHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HON COBMECTHOM JIEATEIILHOCTH TPU BBIMOJHEHUN Y4EOHBIX, IIO3HABATEIBHBIX 3a/1a4,
BBITIOJTHCHUN XHMHUYCCKUX 3KCHepI/IMeHTOB, CO3JaHNUN y‘-Ie6HI)IX HpO@KTOB, CTpeMJ’IeHI/ISI K
B3aMMOIIOHMMAHHUIO ¥ B3aHMMOIIOMOIIM B TMPOIECCEe ITOM Y4eOHOU AESTETbHOCTH, TOTOBHOCTH
OIICHHUBATH CBOE IIOBCACHUEC U HOCTyrIKI/I CBOHUX TOBapI/IHIeﬁ C MO3UIUHn HpaBCTBeHHBIX nu
MPaBOBBIX HOPM C YUETOM OCO3HAHHUS MOCIICICTBHIA MOCTYIKOB;



3) HEHHOCTH HAYYHOTO0 MO3HAHMSA '

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  pEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKM M COCTaBIIAIOIIME OCHOBY JUIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KapTHHBI MHpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPHUPOABI, B3aMMOCBA3SIX YEJIOBEKA C MPUPOJHONW CPENOH, O posn
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIGHBIC MOTHUBBI, HAIIPABJICHHBIC HA IIOJIyYEHHUE HOBBIX 3HAaHUM 10 XHMHH,
HEOOXoAuMBIE Ui OOBSCHEHHS HAOJIOJaeMbIX IPOILECCOB U SIBJICHUH, IO3HABATEIILHOM,
MH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpPbl, B TOM YHUCII€ HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4e€OHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEPATypOH, NOCTYHNHBIMH TEXHHUYECKMMM CpPEICTBaAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

UHTEpeC K OOYyYCHHMIO M TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHMI0, MIPOCKTHON M HCCIEI0BATEIbCKON JEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE UEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pPOBbIM 00pa3 >KW3HH, OCO3HAHME IIOCIEACTBUN U HENpPUATHE BPEIHBIX
NpUBBIUEK (YMOTPEOJIEHUsSI aJKOTOJsl, HAPKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOIIOACHUS
npaBui 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BELIeCTBaMU B OBITY U peaJbHOMN
YKU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO MPO(ECcCHii  Tpyaa pa3IudHOrO PoJia, YBAKEHHE K
TpyAy W pe3yibTaTaM TpPYyIOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
POJOJDKEHU O0pa30BaHUSl C YUETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMMH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycHemHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MTPO(ECCUOHAIBHON Cpesie;

6) IK0JIOrH4€eCKOr0 BOCITUTAHUS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KU3HU Ha 3emile,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro odpasza *KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M IICHUXMUYECKOMY 3I0POBBIO,
OCO3HaHNE LIEHHOCTH COOJIIO/IEHUS MPaBUil O€30MacCHOT0 MOBEAEHUS MIPU paboTe C BEIIECTBAMU,
a TAK)XE B CUTYaLUAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIFOEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IMOJIydaeMble NPU H3YyYEHUU XUMHHM, IS pelleHus
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW IPUPOIHON CPEIOi, sl TIOBBIIIEHNS YPOBHS dKOJIOTMYECKON
KYJIbTYpPbI, OCO3HaHUS INI00ATLHOTO XapaKTepa SKOJIOTMYECKUX MpOoOJIeM U MyTed UX peleHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTMUECKOTO MBILUIEHHS, YMEHHSI PyKOBOJCTBOBATHCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pPe3yJbTaTOB BBIAEISAIOT 3HAYMMbIE A1 (HOPMUPOBAHMS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucrema,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHMN U3 ATHX MPeAMETOB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHUBEpCalbHblEe ydeOHble NEHCTBUS (I10O3HaBaTEIbHbIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIe NelCTBUS

Ba3oBble Jiornyeckue AeicTBUA:

YMEHMSI HCIOJIb30BaTh MPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUM 3HAHUM:
pacKpbIBaTh CMBICI ~XMUMHMUYECKHX MOHATHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSA3b C JAPYTUMH MOHATHUSMH), UCIOIH30BATh MOHATHS JUIs OOBSCHEHUS



OTIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIM, YCTaHABIMBATH IPHUUYUHHO-CIICACTBEHHBIE CBSA3H
MeXy 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTHUECKUE PacCykIeHUs (MHAYKTUBHbBIC, 1€ yKTUBHBIE,
110 QHAJIOTUH ), I€TaTh BBIBOBI M 3aKIIIOYCHHUS;

yYMEHHE MPUMEHSTHh B Mpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, NPeoOpa3OBHIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU pPELlICHHH Y4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4€TOM OTHX MOJEJbHBIX NPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKUA HM3YYaEeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB H
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbIE CBSI3U U
NPOTHBOPEYHS B U3Y49aEMBIX MPOLIECCAX U SABICHUAX.

Ba3oBrble ucciaenoBareLCKue AelCTBHSA.

YMEHHUE HCIOJb30BATh MOCTABICHHBIE BOIPOCHl B KAa4eCTBE MHCTPYMEHTAa MO3HAHUSA, a
TakkKe B KayecTBE OCHOBBI Ui (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KICHU;

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AlMM M TPOBEICHHUIO YYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0J0OJAaTh 32 XOJIOM IPOLIECCa, CAMOCTOSITEIbHO MTPOTHO3UPOBATH €TO
pe3ynbTaT, (GOopMyIupoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOICTIAHHOM padoTe.

Pa6Gora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAIHIO PA3IMYHBIX BUOB
1 $HOpM IPECTABICHUS, TOTYUYAEMYIO U3 Pa3HBbIX HCTOYHUKOB (HAyYHO-TIONMYJSpHAS TUTEpaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHETa), KPUTUYECKH
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METOBI U 3alPOCHI IIPU MOUCKE U 0TOOpe HH(POpMAINU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpPEeNIeNIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHNE KYIbTYPOH aKTUBHOTO HCIIOIb30BAHMS PA3IMUHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpencTaBICHUS
uH(pOpMallMd ¥ WJUTIOCTPUPOBATH peEIIaeMble 3a/ladyll HECIOXKHBIMU CXEMaMH, IuarpaMMamu,
apyrumu popmamu rpaduku 1 UX KOMOUHALUSAMU;

YMEHHUE HCMOIb30BaTh U aHAIU3UPOBaTh B Ipoliecce yueOHON M HccienoBaTeabCKon
NeSITeTFHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpe/ibl.

KoMMyHUKaTHBHBbIE YHHBepPcaJIbHbIe Y4eOHbI€ el cCTBHA:

yYMEHHUs 3aJaBaTh BOINPOCH (B XoJe auanora M (WIM) AMCKYCCHH) MO CYIIECTBY
oOcyxmaemMoll TeMbl, (HOPMYIHPOBATH CBOM TPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS TIPEACTABISATh MOJYyYSHHBIE Pe3yIbTaThl TO3HABATEIBHOM EATEIHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3yJbTaTOB BBINOJHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIE/IOBATEIbCKON JIEATENbHOCTH TPHU PEIIeHHMH BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE Ydéra
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPJIMHAIUS COBMECTHBIX JEHCTBHA, ONpeeNIeHNe KPUTEPUEB 1O OI[EHKEe KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBbIe yHHBepcaibHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENILHO OTPEACIATh e NesTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO JEATENIHOCTH, BHIOMPATH



HanOosiee 3¢p(dEKTUBHBIE CIMOCOOBI  pemieHWs Yy4eOHBIX W TO3HABATENbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIIOKECHHBIA AJITOPUTM IEUCTBUM INpU
BBIIIOJIHCHUH 33JIaHUH ¢ y4Y€TOM TMOJydeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTaxX —
BEIIIECTBAX W PEAKIIMSIX, OIICHUBATh COOTBETCTBUE MOJNYUYEHHOTO PE3yJIbTaTa 3asBICHHOU IIEIH,
YMEHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/IaraeMbIe B YCIIOBUU 3a/IaHUA.

HPEAMETHBIE PE3YJIbTATHI
B cocraBe mnpeaMETHBIX pPE3YJIbTAaTOB IO OCBOCHHUIO O0053aTEIBHOTO COJEPIKAHMS,
YCTaHOBJIEHHOIO JaHHOM (QenepanbHOil paboueil mTpOrpaMMoi, BBIIEISIOT: OCBOEHHBIE
0o0y4yaromyMHUCsT Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHM, CHElU(pHUECKUe s
npeaIMeTHOM o0nactu «XUMHUSA», BUIBl JAEATEILHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIE pe3ylbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX HOHATHI: aTOM, MOJEKYj1a, XUMUUYECKUIH
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMech (OJHOPOAHAsA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJbHAas aTOMHas M MOJIEKYJspHas Mmacca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas J0Jds XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccuukanus
peaKMii: peak COeANHEHMs], peaKI[UK Pa3IOKEeHUs, PEaKIIMK 3aMELIeHUs, PEaKIUU
o0OMeHa, 9K30- ¥ YHIOTEPMUYECKHE PEAKIINH, TETUIOBOK AP (PEKT peakuuu, siipo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAasl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® UIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMMYECKMX MOHSATHH U NPUMEHATh 3TH
HOHATHS NPU ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

® UCMOJb30BATh XHUMHUUYECKYIO CHUMBOJHUKY U COCTaBleHUs (OpMyn BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUM;

® OmIpeleNisITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTENEHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPUHAUIEKHOCTh BEIIECTB K
onpeAenéHHOMY Kiaccy COEAUMHEHMM 1o QopmyaaMm, BHJA XHUMHUYECKON CBS3U
(KOBaJICHTHAasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

e packpsiBathk cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpHUPOBATH
MOHMMAHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepmonnyeckoil cucreMe, 3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOaMuHyro ¢opMy Ilepuonnyeckoil cucTteMsl
XUMHUYECKHX 3JIEMEHTOB: pa3jiMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounast moxarpynmna (b-rpymma)», Manasie W OoObIIME TEPHOJBI, COOTHOCHUTH
0003HaueHHsI, KOTopble UMeroTcs B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB J[. . MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sjapa, oOIlee YUCIO 3JIEKTPOHOB H
pacrpezieieHue X Mo JIEKTPOHHBIM CII0SM);

e iaccu(UIUPOBaTh XUMUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIJIOBOMY

sbdexry);



XapaKTepu30BaTh (OMUCHIBATh) OOINHE XUMHUYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB, TOATBEpPXKJasi ONUCAaHUE TMpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MOHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPALLCHUI B PA3JIMYHBIX YCIOBUSAX;
BBIYUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 3JIeMEHTa 1Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHONW NESITENBHOCTH — AHAJIU3 M CHUHTE3,
cpaBHeHHE, 0000IeHNE, CUCTEeMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBSI3€H — JUJI1 M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTECTBEHHO-Hay4YHbIE  METOJbl  TO3HaHWs  —  HaONmIOJAeHWe,  H3MEpeHHue,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (pPeasIbHbIA U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TMOCYIOM U  J1aOOpaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U coOMpaHUIO0 Ta3000pa3HbIX BEIIECTB (BOJOPOJAa M KHUCIOPOJa), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECIEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, MIJIAHUPOBATH
U MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JIakMYyC, (peHON(TaICeNH, METHIIOPAHXK U JPyTHE).

K konny oOyueHus B 9 kiacce NpeaMETHbIE pe3ylbTaTbhl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

pPacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi peaKlus, XUMUYEecKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJIEKTPOIIUTHI, DJIEKTPOJIUTHYECKAs IUCCOLMAINS, PEaKIUu HMOHHOTO OOMEeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpPUCTAJUIMYeCKas peleTKa, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JOIyCcTHUMas
xkoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUH BELLECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHUKY JUISI COCTaBJi€HHMsS (POpMysn BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKIUH;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COCNMHEHHWH 1o (opMyraMm, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XHUMHYECKON
dbopMmyrie, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHWYECKUX COETUMHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa U 1eMOHCTPUPOBATH
€ro NMOHMMAaHME: OMUCHIBATH U XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh MOHATUSA «rJaBHas noArpynna (A-
rpymma)» u «mobounas moxarpymnma (b-rpymma)», Mameie W OOJBIINE TEPUOMIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpble HUMEIOTCd B IEpUOAMYECKON Tabnuie, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U



3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENICHUE UX 110 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB 3JIEMEHTOB M HX
COCIMHEHUH B IIPEleNax MaJbIX IEPUOIOB U INIABHBIX MOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (110 YKMCIy M COCTaBY YYacTBYIOIMX B PEAKIMM BEUIECTB, IO TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIMEe U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEILECTB, OATBEPKAAsI ONMUCAHUE IIPUMEPAMHU MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEaKLU;

COCTaBJIATh YPAaBHEHUS DJICKTPOIMTHYECKOM ITUCCOLMALMU KUCIIOT, LICJIOUYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HOHHOTO 0OMEeHa, YpaBHEHHS PEaKIIUH,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IMOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa 3THX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAHUS XUMUYECKUX IIPEBPAILECHUNA B PA3JINYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJsie COEJMHEHUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM PEaKIUU;

coOyoaTh MpaBWja IOJI30BAaHMS XUMHYECKOW TIOCYJOH U J1aOOpaTOpPHBIM
o0Opy/OBaHMEM, a TAaK)Ke IpaBHia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
U cOOMpaHUIO Ira3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAYECTBEHHBIN COCTaB Pa3jIM4YHBIX BEILECTB!
pacrio3HaBaTh OINBITHBIM HYTEM XJIOpUI-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-MOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPIraHUUECKUX BEILECTB;
IIPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON ACATEIBHOCTH — AHAIU3 U CUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUMHHO-CIEACTBEHHbIX
CBA3€H — Ul M3Y4YECHMsS CBOMCTB BECILECTB U XUMHUYECKUX PEAKLUN, €CTECTBEHHO-
HayyHble METOJbl IO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCHEPUMEHT (peasbHbI U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHME
8 KVIACC

No Koan4yecTBo 4acoB DJIeKTPOHHBIE
w/ HaumeHnoBaHue pa3/iesioB U TeM MPOrPpaMMbl Beero KoHTpoJIbHbIE MNpaxrnueckne  (UuppoBbIe)
pPadoThI pPadoThI oOpa3oBaTe/ibHbIE
pecypcsl
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHSA
11 XuUMHsT — BakHast 00J1aCTh €CTECTBO3HAHUS M TIPAKTHICCKOM 5 5
JIEATEIIbHOCTH YeJIOBEKa
1.2 BemecTBa 1 XUMHYECKHE pEAKITUN 15 1
Wtoro no pazneny 20
Pa3znen 2. BaxHeiilnue npeacTaBUTeIM HEOPraHUYECKUX BellleCTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcugax 6
2.2 Bomopoa.IlonsiTie o KMCIOTax U COIAX 8 1
2.3 Boga. PactBopsl. [ToHsiTHe 00 OCHOBaHUSAX 5 1 1
2.4 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COSTUHEHUN 11 1 1
HToro no pazneny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguueckasi cucrema xumnueckux 3jaeMeHToB JI. . MenneneeBa. CTpoenue aToMoB. XMMHYECKas

cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHDbIE pPe€aKuuu

[Tepuoanueckuii 3axoH u [lepuoanueckas cucTeMa XUMHIECKIX
3.1 7
anemenToB J[. . Mennene-eBa. CTpoeHue aroma
3.2 Xumnueckas cBsi3b. OKUCIUTETLHO-BOCCTAHOBUTEIbHBIE PEAKITUN 8 1
Uroro no pazneny 15
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5




9 KJIACC

Ne KosmuecTBo yacos DJIeKTPOHHbIE
n/_r[ HaumeHoBaHue pa3/ie/ioB U TeM NPOTrPaAMMbI Beero Kourpoabusl  IIpakruueck  (uuppoBbie)
e padoThbI ue padboThbl oOpa3oBaTe/ibHbIE
pecypcsbl
Pa3znes 1. BenecTBO U XUMHYeECKHE PeaKIUU
1.1 [ToBTOpEeHME 1 yriTyOJIeHHE 3HAHUH OCHOBHBIX Pa3zeiioB Kypca 8 Kiiacca 5 1
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKITUi 4
1.3 DJIEKTPOJIUTHYECKAS AUCCOIMAlUs. XUMUUECKHE PEAKIIMU B pacTBOpax 8 1 1
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
21 OOm1ast XxapaKTepUCTHKA XUMHUYECKUX dJ1eMeHTOB VI A-rpymbr. 4 1
["anorenst
29 On6ma;1 XapaKTepUCTHKa XUMU4YecKux 31eMeHTOB VIA-rpynmnel. Cepa u 6
e€ coeIMHCHUS
23 OOm1ast XapaKTEpUCTHKA XUMHUYECKUX 3JIEMEHTOB V A-Tpymmbl. A30T, 7 1
dbocdop u Ux coeqUHEHUS
24 OO01mas xapakTepucTUKa XUMUIECKUX dJIeMeHTOB |V A-rpynmbl. 8 1 5
VYrinepoa v KpeMHUN U UX COSIMHEHHUSI
Hroro no pasneny 25
Pa3nen 3. MeTausibl U MX COeIMHEHUS
3.1 OO61mue cBoiicTBa METAIIIOB 4
3.2 BaxkHelne MeTaibl 1 UX COSTUHEHUS 16 1 2
Hroro no paszneny 20
Paznea 4. Xumus 4 OKpysKamomas cpeaa
4.1 ‘ BemecTBa 1 MaTepraisl B )KU3HH YEJIOBEKA 3
Hroro mo pasneny 3
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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