JAOKYMEHT NOANUCAH
o QNEKTPOHHOW MOAMUCHIO

— Pabouyasi nporpamMmma no yue6Homy npeamery «Xummus» (0a30Bblii ypPOBEHB),
yTrBep:kaeHa npukazom gupekropa MAOY «COLI Ne 14 ot 11.08.2023 r. Ne 0431

Pabouas mporpamma no yueOHomy mpenmery «Xumus» (0a30BbI ypoBeHB) (IIpeaMeTHas
o0nacte «EcTeCTBEHHO-HAay4yHbIE INPEIMETHI») BKIIOYACT IOSCHUTEIbHYIO 3alMCKY, COJAEpXaHHE
o0ydeHHUsl, IUIAHUPYEMBIE pE3yJIbTaThl OCBOEHUS IPOrpaMMbl [0 XHMMHMH, TEMaTHYECKOE
IUTAHUPOBAHHUE.

[losicHuTenpHast 3amMcKa OTpakaeT oOmMEe I[eTd ¢ 3aJa4d  W3YYEHHUS XUMHH,
XapaKTePUCTHKY ICUXOJIOTHYECKUX MPEANOChUIOK K €€ HM3y4eHHIO OOYYaloIIMMHKCS, MECTO B
CTpYKType y4eOHOro IuUIaHa, a TaKXKe TMOAXOJbl K OTOOpY COIEp)KaHHs, K OIpeIeICHUI0
IUTAHUPYEMBIX Pe3yIbTaTOB.

Conepsxanre 0OydeHHsI PaCKPBIBACT COJEPIKATENIbHBIC JTUHUU, KOTOPBIE MPEAJIaraloTcs s
0053aTeNFHOT0 U3yYEHHS B KQXKJIOM KJIacce Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus.

[Inanupyemble pe3yabTaThl OCBOEHMSI IPOrpaMMbl 10 XUMHUHM BKIIIOYAIOT JMYHOCTHBIE,
MeTallpeIMETHbIE pe3yJbTaTbl 3a Bech Iepuoa OOydyeHHsT Ha YpPOBHE OCHOBHOIO OOIIEro
00pa3oBaHus, a TAKKE MPEAMETHBIE TOCTHKEHUS 00yUYarOIIErocs 3a KaKIbli To1 00yueHHs.

I[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XMMHM Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs COCTABJICHA Ha OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOEHHsI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro
oOpazoBanus, npencraBieHHbIXx B ®I'OC OOO, a Takxke Ha OCHOBe (QeaepanbHOW paboueit
IporpaMMbl BOCIIUTaHUSA U C YYETOM KOHLEHIMM NpErnoAaBaHus yueOHOro mpeamera «XUMUs» B
oOpasoBartenbHbIX opranu3anusx Poccutickoit denepammm.

ITporpamma no xumuu paspaboTaHa ¢ IeJbI0 OKa3aHUs METOJNYECKON MOMOIIM YUUTENO B
CO31aHUU paboyel MporpaMMBbl 10 y4eOHOMY MPEAMETY.

[Iporpamma mo XuMHMH JAa€T TpeACTaBIEHUE O MLeJsaX, oO0med crpareruu oOy4yeHHs,
BOCIMTAHUS W DPa3BUTUS OOy4yalOUIMXCAd CpeICTBaMU y4eOHOro mpeaMeTa, YCTaHaBJIMBAeT
o0s13aTesIbHOE TPEIMETHOE COJIepXKaHMue, MpeaycCMaTpUBaeT paclpeieseHue ero Mo KiaccaM H
CTPYKTYpUPOBAHHE IO pa3fieiaM U TeMaM MpOorpaMMbl MO XWMHUH, OINpeNeisieT KOJUYECTBEHHbIE U
KAUECTBEHHBIE XAPAKTEPUCTUKH COJEPKAHUS, PEKOMEHAYEMYIO IIOCIEN0BAaTEIbHOCTh W3YyYEHUs
XUMHUHM C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM ydyeOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEH 00y4JaroUINXCsl, ONpeAesieT BO3MOXKHOCTU IpenMeTa Ui peann3alnuu
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHMS OCHOBHOH 0Opa3oBaTeNbHOM NporpaMmbl Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus, a TaK)Ke TPeOOBaHUI K pe3ynbTaTaM 00y4eHUsI XUMUU Ha YPOBHE
Hened M3ydyeHus IpeiMeTa U OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIbHOM JESATENIbHOCTH
00y4aroLIerocst o OCBOCHUIO Y4€OHOTO COAEPIKaHMUS.

3HaHWE XUMHH CIIYKUT OCHOBOH JIsi (POPMUPOBAHUS MHUPOBO33PEHHUST 00YUaIOMIEroCs], €ro
MPEJICTAaBICHUI O MaTepUaIbHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (HOpMUPYEMbIE XHUMHEH
MPEJICTABICHUSI O B3aUMOIIPEBPAILIEHUSAX SHEPTUU M 00 SBONIOIHMM BELIECTB B MPHUPOAE, O MyTSIX
pemieHus TII00aNbHBIX NPOOJIEeM YCTOMYMBOTO  pPa3BUTUS  YEJIOBEUECTBA —  CBIPbEBOW,
SHEPTreTHYECKOM, MHUIICBON M SKOJIOTUUECKON O€30MaCHOCTH, MPOOJIeM 3paBOOXPAHCHHUS.

N3yuenune xumuu:



CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH sl caMOpa3BUTUS U (POPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, € o01Iel u GyHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBINUICHUS M TBOPYECKHX CIIOCOOHOCTEH OOyYaroImuxcs,
HaBBIKOB MX CaMOCTOSATEJIBHOM y4eOHOH JeATeNbHOCTH, SKCIEPUMEHTAIbHbBIX u
HCCIIEI0BATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEJIHEBHOM JKHU3HM, TaK U B
npodecCuOHAIBHOM 1 TeIbHOCTH;

3HAKOMHT CO CHCIH(PUKON HAYTHOTO MBIIIJICHHS, 3aKJIaIbIBAET OCHOBBI IIEIOCTHOTO B3TJIsAa
HAa €IUHCTBO NMPUPOABI U YENOBEKa, SBIAETCS OTBETCTBEHHBIM JTarnoM B (OPMUPOBAHUU
€CTECTBEHHOHAYYHOU IPAMOTHOCTH O0YYaIOIINXCS;

CIOCOOCTBYET (POPMUPOBAHUIO LICHHOCTHOTO OTHOILEHUS K €CTECTBEHHO-HAyYHBIM 3HAHUM,
K IPUPOJIE, K YEITOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTMYECKOE 00pa30BaHUE 00yUJarOIIIXCSL.

JlaHHble HampaBiieHUs B OOy4yeHMM XMMHUHU OOECHEeUMBAIOTCS CHELU(PUKON Ccoaep KaHus
y4eOHOro npeaMera, KOTOPbIH SIBISETCS MEeNaroruyecku aJanTHPOBAaHHBIM OTpaKEHHEM 0a30BOM
HayKU XMMUU Ha ONPEIEIEHHOM dTarle €€ pa3BUTHS.

Kypc xumun Ha  ypoBHE OCHOBHOTO 00miero oOpa3oBaHUSI OpPUEHTHPOBAH Ha
OCBOCHHME OO0YYAIOLIMMHCA CHCTEMBbl NEPBOHAYAIbHBIX MOHATHA XUMHM, OCHOB HEOPraHUYECKOMH
XUMHUH U HEKOTOPBIX OTJENbHBIX 3HAYUMBIX MOHATUH OPTraHUYECKON XMMHH.

CrpykTypa cojepkaHUsl MPOTrpaMMBbl MO0 XUMHM c(HOpMUpOBaHAa Ha OCHOBE CHCTEMHOIO
nonxona kK e€ usydeHuto. CojepikaHUe CKIAIbIBa€TCd W3 CHCTEMbl IHOHATUH O XUMHUYECKOM
3JIEMEHTE U BELIECTBE U CUCTEMBbI MOHATHH 0 XMMHUYecKoi peakuuu. O6e 3TH CUCTEMBbl CTPYKTYPHO
OpraHU30BaHbl MO MPHUHLMITY MOCIEI0BATEIILHOIO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX
IIPEJICTaBICHUN Pa3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCEro €CTeCTBO3HaHuA, llepromnyeckoro
3akoHa [I.11. MenzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU; YUYEHHUS O CTPOCHUH aTOMa U XUMHUYECKOMI
CBSI3U,

Hpe,[[CTaBJ'IeHI/Iﬁ 00 BHCKTPOHHTHHCCKOﬁ Aucconuan BEUICCTB B PaCTBOpPaAX.

Teopernueckne 3HaHHA pacCMaTPUBAIOTCS HA OCHOBE HMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATENBHO OT OJHOTO YPOBHS K JIPYrOMY, BBIITOJHSSA
GyHKIMN OOBSICHEHHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
[IPUMEHEHHUS U MTOyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHMe MporpaMMbl IO XHUMHUU CIOCOOCTBYET (DOPMHPOBAHHUIO MPEICTABICHUS O
XUMUYECKOM COCTABJIAIOIIEH HAy4YHOM KapTUHBI MHpPAa B JIOTUKE €€ CHUCTEMHOM IPUPOJBL,
LIEHHOCTHOTO OTHOIIEHHWS K HAYYHOMY 3HAHMIO M METOJaM I03HaHWsA B Hayke. V3ydeHune XxumMuu
IPOMCXOTUT C MPUBJICUCHUEM 3HAHUN U3 paHee M3YUYEHHBIX YUeOHBIX MpeaMeToB: «OKpyxKaromui
Mup», «bronorus. 5—7 knaccel» u «du3uka. 7 KiIacey.

[Ipy M3ydeHUH XUMHH MPOUCXOAUT (POPMHUPOBAHUE 3HAHUNA OCHOB XMMHYECKOM HAayKH Kak
00JacTH COBPEMEHHOT'O €CTECTBO3HAHHUSA, MPAKTUUECKOHN JEATEeIbHOCTH YeJIOBeKa M KaK OJHOIO U3
KOMITOHEHTOB MHPOBOH KYyJbTYpBI. 3a/1a4a y4eOHOTo IpeaMeTa COCTOUT B (POPMHUPOBAHUHU CHCTEMBI
XUMUYECKUX 3HAHUN — BaXXHEUIMX (DAKTOB, TOHSITHH, 3aKOHOB W TEOPETUYECKHX ITOJOKECHUH,



JOCTYIHBIX 0000IICHHIT MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HAYKH, B IPUOOIIEHUHN K HAyYHBIM
METO/IaM TIO3HAHUS TIPU M3YYCHHH BEIIECTB M XHMHYECKHUX pEaKkiuid, B (OPMHPOBAHUU H
pPa3BUTUU TIO3HABATEIBHBIX YMEHHH W HMX NPUMEHEHHH B y4eOHO-TIO3HABATEILHOH M y4eOHO-
HCCJIEI0BATEIbCKOM NIeATEIbHOCTH, OCBOCHHMH TMPaBWJ O€30MacHOTO OOparieHusl ¢ BEIISCTBAMU B
MMOBCETHECBHOM JKM3HU.

[lpn m3yyeHMM XMMHHM Ha yYpOBHE OCHOBHOTO 0OmIero oOpa3oBaHUS Ba)XKHOE 3HAYECHUE
IPUOOPETHN TaKUE LIETH, KaK:

dbopmupoBanue MHTEIJICKTYaJIbHO pa3BUTOM JIUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSATEIBHOMY MPHHATUIO pEIIeHUH, CHoCcOOHOH
aJanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HH;

HaIpaBJIEHHOCTh OOy4YeHUs Ha CHUCTEMaTHYecKoe IMpuoOIIeHre oO0yJarolmmxcs K
CaMOCTOSITEJIbHOW M03HABaTEIbHON JESITEIbHOCTH, HAyYHBIM METO/AaM IMO3HaHMs, (GOPMUPYIOIIUM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

o0OecrieueHrne YCJIOBUM, CIIOCOOCTBYIOIIMX MNPUOOPETEHHIO OOY4YalOIIMMUCS — OIbITa
pPa3HOOOpPa3HON MESATENLHOCTH, TO3HAHUSA W CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

dbopmupoBanue o0meld (QYHKIMOHAIBHON W €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qrclie YMEHUN OOBSICHATH U OLICHUBATH SIBICHUS OKPYXKAIOLIETO MHUPA, UCIIONb3Yys 3HAHUS U OIIBIT,
MOJIYYCHHBIC TIPU U3YYCHUH XUMHH, IPUMEHSITh UX TIPHU PEIICHUU MPOOJIeM B TOBCEAHEBHOM KU3HU
Y TPYZIOBOU JIE€ATENBHOCTH;

dbopmupoBaHre y OOYyYarolmMXCsi TYMaHMCTHUYECKHX OTHOIICHHWM, MOHWMAaHUs IIEHHOCTU
XUMHUYECKUX 3HAHUWU JUTsI BBIPAOOTKHM SKOJOTHYECKH IIeIeCOOO0pa3HOro MOBEACHUS B OBITY H
TPYAOBOM JAEATEILHOCTH B IEJISAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOUIEH TPUPOAHON CPENbL;

pa3BUTHE  MOTHUBALIUU K 00y4eHH1o, criocoOHoCTeH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHMIO HA OCHOBE YCBOGHHs OOIEYETIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY NPOGWIIS U HAIIPABICHHOCTH AaJbHEHIEro 0OyueHus..

OO6miee uncI0 YacoB, PEKOMEHOBAaHHBIX ISl M3yd4eHUs] XUMHH, — 136 yacoB: B § Kkiacce —
68 JacoB (2 gaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

JUis KakAoro Kijacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOXKET OBITh
UCIIOJIb30BaHO YYAaCTHMKAMU OOpa30oBaTENbHOIO Mpolecca B LEIsIX (GOpMUPOBAHUS BapHaTUBHOU
COCTaBIISIIOLIEH coJep)KaHus KOHKpeTHOM pabOouelr mporpammbl. Ilpu sToM o00si3aTenbHast
(MHBapHaHTHasI) 4aCTh COJAEP)KaHUs MpeaIMeTa, YCTaHOBJICHHAs MPUMEPHOM padoueil nmporpamMmoH,
H BpEMs, OTBOJUMOC Ha ee HU3YUYCHUC, TOJKHBI OLITH COXpPAHCHBI ITOJTHOCTBIO.

COJAEPXXAHUE OBYUEHUA

KJIACC



HepBOHa‘-Ia.HBHBIe XUMHUYCCKUC ITOHATUA

[Ipenmer xumuu. Posib XUMHM B JKM3HM 4YeloBeka. XUMHUsS B cUCTeMe Hayk. Tema u
BelecTBa. Gu3nueckue CBOMCTBA BEILIECTB. ArperarHoe cocTostHue BemiecTB. [loHstue o Metogax
MO3HaHMs B XUMHH. UnCThIe BemecTBa U cMecH. CriocoObI pasiesIieHUs CMECeH.

ATOMEI 1 MOJICKYIJIBI. Xumuueckue 3J1eMeHThl. CHMBOJIBI XHMUYCCKHUX 3JICMCHTOB.
HpOCTHe " CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’ICKYJ'I?IPHOG YUC€HHUC.

Xumuueckasi popmyna. BaleHTHOCTh aTOMOB XHUMHUYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OtTHocuTenpHas aroMmHas Macca. OTHOCUTENIBHAs MOJIEKYJISIpHAs Macca.
MaccoBas 1011 XMMHUYECKOIO JIEMEHTa B COCMHCHHH.

KomnuectBo Bemectsa. Monb. MomnsipHas macca. B3anMocCBs3b KOJIMYECTBA, MAcChl U YUCIa
CTPYKTYPHBIX €IMHUII BelecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

Ouznyeckue M XUMHUYECKHE sBIEHUS. XHUMHUYECKas peakius U e€ MpHU3HAKU. 3aKOH
COXpaHCHHSI MacChl BelIeCTB. XWMHUYECKHE ypaBHeHHs. Kimaccudurarmss XMMHUYECKUX pPEaKIHid
(coemuHeHuUs, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

XUMUYECKUN IKCIIEPUMEHT:

3HaKOMCTBO C XHMHYECKOHW IOCY/IOH, MpaBwjiaMH pabOThl B J1a0OpaTopuu M NpUEMaMU
oOparieHusi ¢ J1abOpaTOpHBIM OOOpPYAOBAHHEM, HM3YYCHHE M ONUCaHWE (HU3UYECKUX CBOMCTB
00pa31l0B HEOPraHUYECKUX BEIIeCcTB, HaOMoaeHue Qu3ndeckux (TUIaBIeHHE BOCKA, TasHHUE JIbJA,
pactTupaHue caxapa B CTYNKC, KMIICHHUC W KOHACHCALUA BOI[I)I) U XUMHNYCCKUX (FOpeHI/Ie CBC€UH,
MPOKaTMBaHUE METHOW MPOBOJIOKH, B3aMMOJCHCTBHE Mela C KUCIOTOM) SBICHMI, HAOMI0ACHUE U
OTMCAaHWE TPU3HAKOB TMPOTCKAHUS XUMHUYECKHX peaknui (pa3ioXkeHHe caxapa, B3aWMOJCHCTBHE
CEpHON KHCIOTHI C XJIOpUIOM Oapusi, paznoxenue ruapokcuga meau (II) mpu HarpeBanum,
B3aUMOJICUCTBUE Kele3a ¢ pactBopoM coiu Menu (1), mzydenue cnocoOoB pazaeneHus: cmecei (c
MOMOIIbI0 MarHuTa, (GUIBTPOBAaHUE, BHIMAPUBAHUE, AUCTWLIALMSA, XpoMmarorpadus), IpoBeACHHE
OUMCTKHA IIOBAapE€HHOM coONM, HaONIOJIEHHE U OIHCAaHUE pe3yJlbTaTOB IIPOBEJICHUS OIIbITa,
WLTIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MAacChl, CO3J]aHe MOIeNel MOJIeKy (IIIapOCTEePKHEBBIX ).

Baxuerime npencraBuTeN HEOPraHUYECKUX BEIIECTB

Bo3gyx — cmecwh rasos. CocraB Bo3ayxa. Kuciopox — sieMeHT W IPOCTOE BELIECTBO.
HaxoxneHnue kuciopoaa B mnpupoje, pu3ndeckue U XMMHYECKHE CBOWCTBA (pEakUU TOPEHHS).
Oxcunpl.  Ilpumenenne kuciaopoma. CrocoObl  MOMydeHHsT  KHCIOpOAa B JIAOOpAaTOpUH U
npoMbInuieHHOCTH. KpyroBopor kucinopona B mpupoge. O30H — auioTpomHas MoJupuKaius
KHCJIOPOJa.

TernnoBoit >PQexkT XUMHUUECKONW peakluu, TEePMOXMMHUYECKHE YpaBHEHUS, DOK30- U
OHAOTEPMUYECKUE peaKUMHU. TOIUIMBO: yroib W METaH. 3arps3HEHUE BO3/yXa, YCUJICHHE
napHUKOBOTO d(pdekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — anemeHT u npoctoe BemecTBo. Haxoxaenue Bogoposaa B mpupoje, puzndeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MostydyeHus. Kuciaorsl u comnu.



MossipHblii 00bEM Ta30B. Pacu€Thl 1o XUMHUECKUM YpaBHEHHSIM.

®dusuyeckue CcBOWCTBAa BOJbl. Boja kak pactBoputenb. PactBopbl. HackllieHHble U
HEHACBIIICHHBIE PACTBOPHL. PacTBOpUMOCTH BelecTB B Bojie. MaccoBasi J10Jis BEIIECTBA B PACTBOPE.
Xumudeckue cBoricTBa Boabl. OcHOBaHMs. Poib pacTBOpOB B HPHUPOJE W B KU3HHU YETOBEKA.
Kpyrosopot Bojibl B ipupojie. 3arpssHeHue TpupoaHbIX Boj. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

Knaccudukanuss Heopranmueckux coenuHenuid. Oxcuapl. Kiaccudukanus OKCHIOB:
coneo0Opa3yrolue (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHBIC) U HecosieoOpasyromme. Homenknarypa
okcH10B. DU3NYECKUE U XMMUYECKHE CBOWCTBA OKCUIOB. [lomyueHre OKCHIoB.

OcHoBanus. Kmaccudukanusi ocHOBaHWM: WIENOYM U HEPACTBOPUMBIC OCHOBAHHSL.
Homenknarypa ocHoBanui. ®Pusnyeckue M XUMUYECKHE CBOMCTBA OCHOBaHUU. IlomyueHnue
OCHOBaHHUH.

Kucnotsl. Knaccudukamust kucnor. Homenknarypa kucior. dusnueckue U XUMUYECKHE
cBoiicTBa kucior. Psan akruBnoctu metauioB H.H. bekerosa. [Tonyuenue Kucior.

Comu. Homenknatypa cosneil. @u3nueckre 1 XMMUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue cosen.

['eneTnueckas CBS3b MEXKIYy KIIACCAMH HEOPTaHUYECKUX COCTMHEHUM.
XUMUYECKUN IKCIIEPUMEHT:

KayecTBEHHOE OIpe/eleHHe COJEpKaHHUsl KUCIOpo/a B BO3JyXe, MOIy4YeHUe, coOMpaHHe,
pacro3HaBaHMEe M M3yYEHUE CBOMCTB KHUCIOpOJa, HAONIOAEHHE B3aUMOJECHCTBUS BELIECTB C
KHCJIOPO/IOM M YCIIOBHMSI BO3HMKHOBEHMS W IpPEKpallleHUs TopeHus (Mokapa), O3HAKOMIIEHHE ¢
oOpa3laMu OKCHUJIOB U ONMCAaHUE X CBOWCTB, MOJy4YeHHE, COOMpaHHE, pacliO3HAaBaHUE U U3YYEHHUE
CBOWCTB BOjOpojAa (ropeHue), B3aumozelcTBue Bojgopona ¢ okcuaom wmenu (II) (Bo3moxHO
WCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), HAOIIOJeHHE OOpa3lloB BEIIECTB KOJUYECTBOM 1 MOJb,
UCCIICIOBAaHME  OCOOCHHOCTEH  pacTBOPEHMs  BEIIECTB C  Pa3IM4YHOM  pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM JOJIEd pPAaCTBOPEHHOIO BEIIECTBA,
B3aMMOJEHCTBUE BOABI C MeETaUIaMH (HAaTPUEM U KaJblMeM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMaTEPHUAJIOB), HCCJIEIOBAaHUE OOPA3[[0OB HEOPraHMYECKHX BEIIECTB pPA3JIMYHBIX KJIACCOB,
HaOJroIeHne M3MEHEHUS OKpacKW HWHAMKATOPOB B PAcTBOPAX KHUCIOT M IIesouel, H3ydeHue
B3auMoieicTBus okcuna meau (II) ¢ pacTBOpoM cepHOI KUCITOTHI, KHCIOT C METAJUIAMHU, PEaKIIHA
HENTpaau3aluy, MoJIydeHUEe HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJAHOIO META/Ia APYTUM M3
pacTBOpa COJIM, peUIeHHe SKCIEPUMEHTAJIbHBIX 3aJady 1o TeMme «Baxuelmme Kiaccel
HEOPraHUYECKUX COEANHEHUI».

[lepmonnueckuit 3akoH u Ilepmonmueckas cucrema XuMHUYecKHx dieMeHToB J[.U.
Mengeneesa. CtpoeHue aToMoB. XUMUYeCKasi CBsA3b. OKHCINTEIBHO- BOCCTAHOBUTEIBHBIE PEAKIIUU

[lepBble MOMBITKN KIacCU(PUKAIMH XUMHUYECKUX AJIEMEHTOB. [IOHATHE O Tpymnmax CXOIHBIX
DJIECMECHTOB (menquHe N MICJIIOYHO3CMCIIbHBIC MCTAJUJIbI, I'aJIOTCHLI, HHCPTHLIC ra31>1). 3JI€MCHTI>I,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepnonnueckuit 3akoH. llepuogmyeckas cucrema XUMHUYECKUX anemenros [JI.W.



MenneneeBa. Koportkomnepuonnas u ummHHOnepuonHas ¢opmbl  [leproandeckoil  CHUCTEMBI
xumudeckux ssemeHToB .. Menpaeneesa. [lepuoast u rpymmnbl. @U3nuecKuii CMbICT MOPSAIKOBOTO
HOMEpa, HOMEPOB NIEPUOJA U IPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DaekTpoHbl. CTpOECHHE 3JIEKTPOHHBIX
000510ueK aToMOB TiepBbIX 20 xuMuueckux snemeHToB [leproanueckoit cuctemsl JI.U. Menneneena.
XapakTepucThKa XMMHUUYECKOTO 3JIEeMEHTa Mo ero mnosioxkeHuto B Ilepuonuueckoit cucreme .M.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMS pajuyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB I10 TPYIIIIAM U IEPUOAAM.

3nauenue Ilepuonnueckoro 3akona u Ilepuoanueckoil CUCTEMbI XMMUYECKUX 3JIEMEHTOB
Il pa3BUTHS Hayku M npaktuku. .M. MenpaeneeB — yd€HBIl W TpakJaHUH. XHUMUYECKas
cBs3b. KoBaneHTHas (monsipHass U HETOJSIPHAsI) CBSI3b.

3JIGKTp00TpI/IIIaTCJH)HOCTI> XHMHYECKHX 3JIeMEHTOB. MIoHHas CBS3b.

Crenenb okuciieHusI. OKHCINTEIbHOBOCCTAHOBUTEILHEIC pE€aKuuu. Hpoueccm OKHUCJICHUA 1
BOCCTaHOBJICHHS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHYECKUN SKCTIEPUMEHT:

u3ydeHne 00pa3lioB BEIIECTB METAJUIOB U HEMETAUIOB, B3aUMOJEHCTBHE I'MIPOKCUA LINHKA
C pacTBOpaMHM KHUCIOT M IIEJI0YEH, IIPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (rOpeHue, peakiuu pas3yioKeHNs, COETUHEHHUS).

MC)KHpeI[MeTHBIe CBA3U

Peanuzanus MeXnpeaMeTHBIX CBsI3e€d NpPHU M3YyYEHUH XMMHUHU B § KJlacce OCYILIECTBIISIETCS
yepe3 MCIOJb30BaHME KaK OOIIMX €CTECTBEHHOHAYUYHBIX MOHATHUM, TaK U MOHATHH, SBISIOLIUXCS
CHUCTEMHBIMU IS OTAENBbHBIX IIPEIMETOB €CTECTBEHHO- HAYYHOI'O LIUKJIA.

O6IJ_II/IG C€CTCCTBCHHOHAYYHBIC ITOHATHUA: Hay‘lHLII‘;I q)aKT, THUIIOTE34a, TCOpHA, 3aKOH, aHAJIU3,
CHHTC3, KJ'IaCCI/I(l)I/IKaHI/ISI, NEpUOANIHOCTD, Ha6J'II-O)1€HI/Ie, OKCIICPUMCHT, MOACIINPOBAHUC,
HU3MCPCHUC, MOACIIb, ABJICHUC.

®usmka: Marepus, aTroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, HN30TOIbI,
pPaZMOaKTUBHOCTh, MOJIEKYNa, DSJIEKTPUUECKU 3apsij, BEIIeCTBO, TeJO0, O0BEM, arperatHoe
COCTOsAHHE BCIIECTBA, a3, (l)I/ISI/I'—IeCKI/Ie BEJINYHNHBI, CANHUIIBI I/I3MepeHI/I$[, KOCMOC, IIJTAaHETHI, SBéBJII)I,
Comnnre.

buonorust: porocuntes, nprxanue, onocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpPaIbl, TOPHbIE TOPObI, MOJIE3HbIE HCKOIIAeMBbIE,
TOIIMBO, BOJTHBIE PECYPCHI.

KJIACC



BCH_IGCTBO U XUMHUYCCKasA pCaKIus

[Tepuonuueckuii 3akoH. Ilepuomuueckass cucrema XHUMHYSCKHX anemento JI.M.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUUYECKHUX 3JIEMEHTOB
MEPBBIX TPEX MEPUOJOB, Kadus, Kalbld U HUX COCJUHEHUN B COOTBETCTBUU C IOJOKECHUEM
2JIEMEHTOB B lleproauyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIbl XHMHUYECKOM CBSI3M. THIBI KPUCTAJUIMYECKHUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

KJ'IaCCI/I(l)I/IKaI_II/IH N HOMCHKJIATypa HCOPraHM4YE€CKHUX BCIICCTB. XuMH4YecKrue CBOMCTBA
BCIICCTB, OTHOCAIIUXCA K PAa3JIMYHBIM KJIaCCaM HCOPIraHUYCCKHUX COGI[HHGHHﬁ, ICHCTHYCCKaAs CBA3b
HCOPraHMYCCKUX BCIICCTB.

Knaccupukanmss XUMHUYECKHMX  pEaKUMHd IO  Pa3IMYHBIM  TPU3HAKaM (10 YUCITy U
COCTaBy Y4YacCTBYIOUIMX B PEAKLUU BEILECTB, M0 TEIUIOBOMY 3(P(EKTy, M0 U3MEHEHUIO CTereHel
OKHUCJICHHS XUMHUYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHUIO KaTaiu3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonatne o ckopocTH XMMHYecKOW peakuuu. lloHsTHE 00 00paTMMBIX M HEOOpaTHMBIX
XUMHUUYECKHX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX U reTeporeHHbIX peakuusx. [lonstue o karanmse.
[lonsiTHe 0 XMMHYECKOM paBHOBeCUU. PAKTOPBI, BIUAIOIIME HA CKOPOCTh XUMUUYECKON PEaKINK
Y TI0JIO’)KEHUE XUMUYECKOTO PaBHOBECHSI.

OKHCIUTENEHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU, JJICKTPOHHBIA OajaHC OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBlIeHHE YpaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOIO OajlaHca.

TeOpI/I}I BHGKTpOHHTquCKOﬁ Aucconuranuu. SHGKTPOJ'II/ITBI U HEBJICKTPOJIUTHL. KaTI/IOHLI,
aHUOHBLI. MexaHu3M Jucconranvi BEIICCTB C pa3jIMYHBIMU BUAAMU XuMudeckor cBs3u. CTeneHb
JAUCCOoHalu. CunbHBIC U clIa0bie QJICKTPOJIUTHI.

Peakuuu moHHoro obmeHa. YclioBUSI MPOTEKaHUS peaklUUii MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHBbIE HMOHHBIE ypaBHEHHUs peakuuil. CBONCTBa KHCIOT, OCHOBAaHMN M COJIEH B CBETE
MIPEACTABICHUI 00 AIEKTPOIUTHIECKOMN nuccoruaiui. KauecTBeHHbIE peakiiuu Ha UOHBL. [loHsATHE
0 THUJIPOJIU3E COJIEH.

XUMHUYECKUN IKCIIEPUMEHT:

O3HAaKOMJIEHHE C MOJEISMHU KPUCTAJIMYECKHX PEIMIETOK HEOPraHWYeCKHUX BEIIECTB —
METaJUIOB M HEMETAJJIOB (rpaduTa U anMasa), CIIOKHBIX BEIECTB (XJIOpUIa HAaTpus), UCCIEJOBAHNE
3aBUCUMOCTH CKOPOCTH XWUMHYECKOW peakuuu OT BO3ACHCTBHUS PpazNUYHBIX (PAKTOPOB,
UCCIIEJOBAHUE AJIEKTPONPOBOJHOCTH pPAcTBOPOB BELIECTB, Ipoliecca AMCCOLUALMM  KHUCIIOT,
menao4ed M cojeil (BO3MOYKHO HCIOJb30BAaHWE BUAECO MATE€pPHAIOB), IPOBEIEHHE OIBITOB,
WIUTIOCTPUPYIOIIUX TPHU3HAKK TPOTEKAHHUsl peakiuii HMOHHOro obMeHa (oOpa3oBaHME OCajKa,
BBIJICJICHUE Ta3a, 00pa3oBaHHWE BOABI), ONBITOB, WJUIIOCTPUPYIOUIMX IPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIMN (TOpEHUE, PEaKIIMM  pa3JIOXKEHUS, COEAUHEHMsI), pacllO3HAaBaHUE
HEOPraHM4YeCKUX BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX pEaKkIUil Ha MOHBI, peIlIeHHE



SKCIICPUMCHTAJIbHBIX 3aJ1a4.
Hemeramier 1 ux COCANHCHUA

OO6mas xapakTepucTka raaoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTEIICHU
okucnenus. CtpoeHne ¥ (PU3NYECKHUE CBOMCTBA IMPOCTHIX BEIIECTB — TrajoreHOB. XHMHYECKHE
CBOMCTBa Ha HpUMEpe XJopa (B3aUMOJECHCTBHE C MeETaNIaMH, HEMETaUIaMH, IIEJI0YaMu).
XnopoBogopoa. ComsiHas KHCJIOTa, XMMHYECKHUE CBOMCTBA, MOJydeHHUE, IpuMeHeHue. JlelicTBue
XJOopa W XJOPOBOAOPOJIa HA OpPraHU3M uejoBeKa. BakHeilmue XJIOpUABI U MX HAXOXKJICHHE B
MIPUPOJIE.

OOmas xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTENEHU okucnenus. CrpoeHue u (U3NYECKHUE CBOMCTBA MPOCTHIX BEILECTB
— KHCJIOpO/ia M Cepbl. AJIOTPONHBIE MOAM(PHUKAINN KUCIOPOAa U Cepbl. XMMHUYECKHE CBOMCTBA
cepel. CepoBomopos, CTpoeHHEe, (U3MYECKHEe W XUMHYEeCKHe CBOMCTBAa. OKCUABI Cepbl Kak
NPEJCTaBUTENIN KHUCIOTHBIX OKCUAOB. CepHas KHCIOTa, (pU3MYecKrMe M XUMHUYECKHE CBOMCTBa
(oOmue kak mpeacTaBUTENs Kilacca KUCIOT U crnenupuyeckre). XMMUYECKHE peakuy, JIexKale B
OCHOBE TPOMBIIIUICHHOTO CHOCO0a MOJIYYeHHUs! CepHOM KHUCIOThL. [IpruMeHeHHe CepHOU KUCIOTHI
Coun cepHOM KUCIIOTBI, KAYECTBEHHAs peakuus Ha Cyib(ar-uoH.

Haxoxnenue Cepel M eé COEMHEHHI B MPUPOJIE. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOLIeH Cpeibl COeIMHEHUSAMHU Ccepbl (KMCIOTHBIE JIOKAM, 3arpsi3HEHHE BO3/1yXa
U BOJOEMOB), CIIOCOOBI €ro mpemoTBpamieHus. OOmas XapakTepUCTHKA 3JEMEHTOB VA-TpYIIIIbL.
OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUSA. A30T, paclpoCTpaHEHHE B
npupoze, (u3MYecKre W XHUMHYEecKHe cBoiicTBa. KpyroBopor aszora B mpuponae. AMMHAK, €ro
¢u3nyeckne U XUMHUYECKUE CBOMCTBA, MoyyeHre U npuMeHeHue. Coau aMMOHUS, UX (HU3NYECKUe
U XUMHUYECKHE CBOWCTBA, NMpHMeHeHHe. KadecTBeHHas peakiusi Ha MOHBI aMMOHHs. A30THas
KHCIIOTa, €€ MojyuyeHue, GU3ndeckue U XMMHUYecKre cBoicTBa (00IMe Kak MpecTaBuTeNs Kiacca
KHCIOT ¥ cnenrpuieckne). Vcmonp30BaHne HUTPATOB U COJIEH aMMOHUS B Ka4yecTBe

MUHEpAJIbHBIX y100peHUid. XUMHUYECKOe 3arpsa3HEHUE OKpYXKarollel cpeabl
COCIMHEHUSIMHU a30Ta (KHUCIOTHBIE JOXKIH, 3arps3HEHHE BO3JyXa, MOYBHI M BOAo&MOB). Docdop,
aIoTponHble Moaudukanuu Gocdopa, pusnueckue u xumudeckue cBoiicta. Oxcun ocdopa (V)
u ¢ochopHas kuciaora, (U3NYECKHE U XHUMHYECKUE CBOIlcTBa, moinydeHue. lcnonb3oBaHue
¢dochaToB B KauecTBE MUHEPAIbHBIX YIOOpEHUH.

Obmass xapakrepuctuka »dieMeHTOB IVA-rpynmbl. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHbIE CTENEHH OKUCIEHUS. YTIEepoJ, auIOTPOINHbIE MOIU(HUKAIMU, PACIPOCTPAHEHHE B
npupoje, GU3NIecKue U XUMUYeCKue cBoicTBa. AacopOmus. KpyroBopor yriepoma B mpupoje.
Oxcuapl yriepoaa, X (u3nyYeckrue M XUMHYECKHE CBOMCTBa, JEWCTBUE Ha KMBBIE OPraHU3MBI,
MOJIydeHUE W TPUMEHEHHE. DKOJOTHYECKHE TPOOJIeMBbl, CBS3aHHbIE ¢ okcuaom yriepoaa (IV),
TUIOTe3a I7100aNbHOr0 MOTEIICHHUs KIIMMaTa, MapHUKOBBINA 3((eKT. YronbHas KUCI0Ta U €€ CONH,
X (U3NYECKNe W XMMHUYECKHE CBOMCTBA, MOJIyYeHHE W NMpHMeHeHHe. KauecTBeHHas peakius Ha
kapOoHaT- MOHBI. Mcronb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEILCKOM
XO3sICTBE.

[lepBoHauanbHble MOHATUS OO0 OPraHMYECKMX BELIECTBAX KaK O COEJUHEHHUSAX Yriepoja
(MeTaH, 3TaH, THJICH, alleTHJICH, YTAHOJ, MNIMIEPHUH, YKCyCHasl KUCI0Ta). [IpupoaHble HCTOYHUKN
YIJIEBOAOPOAOB (YroJib, MPUPOAHBINA a3, He(Th), MPOIYKTHl X HepepaboTku (OEH3MH), UX POJb B
ObITy W TpoMbIIUIEHHOCTH. [loHATHE O OMOJOrMYecKHM BaKHBIX BEIIECTBAX: JKUpaX, Oenkax,
JyIJIEBOAAX — W HUX pOJIM B JKU3HM 4YEJIOBeKa. MarepuanbHOE EIWHCTBO OPraHMYECKUX U



HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnueckue U XHUMHUYECKHE CBOMCTBA, MOJy4YeHHE U MPUMEHEHUE.
Coenunaenus kpemuust B pupoze. Odmue npencrasienus o0 okcuae kpemuus (IV) u kpemHUEBOIM
kucnore. CUIIMKAThI, UX KCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHelre cTpouTenbHble
MaTepuaibl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, kene300eroH. IlpobGnemslr Oe3zomacHOro
MCIIOJIb30BaHUS CTPOUTENBHBIX MAaTEpUAJIOB B ITOBCEIHEBHOM JKU3HH.

XUMHYECKUI IKCIIEPUMEHT:

u3ydeHne oOpa3loOB HEOPraHMYECKUX BEUIECTB, CBOMCTB COJITHOW KHCJIOTBHI, IPOBEICHUE
Ka4C€CTBCHHBIX peaKLII/If/’I Ha XJIOpUA-UOHBI U Ha6JIIOI[eHI/Ie IPU3HAKOB HUX MPOTCKAaHHA, OIIbITHI,
oTpaxaroue GU3NYecKue ¥ XUMHUYECKHE CBOWCTBA TAJIOTCHOB M UX  COEAMHEHUH  (BO3MOXKHO
UCIIOJIb30BaHUE  BHUJAEOMATEpUANIOB),  O3HAKOMJIEHHE C OOpas3lamMH XJIOPHUJOB (raJIor€HU]IOB),
O3HAaKOMJICHHE C o0pa3laMud ceppl M €€ COCJUHEHHSIMU (BO3MOXKHO HCIIOJIb30BaHUE
BU/ICOMATEpPHAIOB),  HAONMIOAEHHE  Tpolecca  OOymIMBaHMA — caxapa ITOA  JeicTBUEM
KOHLIEHTPUPOBAHHOM CEPHOW KHCIIOTHI, M3yYCHHE XHMHUYECKHX CBOMCTB pa30aBIIEHHOI CEpHOM
KHCJIOTHI, TPOBEJCHHE KAYeCTBEHHON peakiuu Ha cyinb(aT-MoH M HAOIMIOJCHWE TNpU3HaKa e
NpOTEKaHHs, O3HAKOMJIEHHE C (U3UYECKHMMHU CBOICTBaMH a30Ta, ¢ochopa M UX COSIAUHECHUH
(BO3MOKHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB), 0Opa3naMu a30THBIX U (POCHOPHBIX YHOOpEeHHIA,
HOJTy4eHHe, cCoOupaHue, paclio3HaBaHNUE M U3YYEHHE CBOWCTB aMMHaKa, MPOBEJCHNE KaueCTBEHHBIX
peaxiuii Ha HOH aMMOHUS M (ocaT-MOH U U3ydeHHe MPU3HAKOB UX MPOTEKAHMsI, B3aNMOACHCTBUE
KOHLICHTPUPOBAHHOM a30THOI KUCIIOTHI C MEbI0 (BO3MOXKHO HCIIOJI30BAHUE BUICOMATEPHAIIOB),
U3ydeHHe MoJeneld KPUCTALIMUECKHX PemI€ToK anmasa, rpaduta, QyniaepeHa, 03HaKOMIICHHE C
IpOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AaKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM
IpOTHBOra3a, NOIyYeHHEe, cOOMpaHHe, paclo3HABaHHE W HM3Y4YEHHE CBOWCTB YTJIIEKHCIIOTO rasa,
NpOBE/IEHUE KadeCTBEHHBIX PEaKUUi Ha KapOOHAT M CHUJIMKAT-WMOHBI M W3YyYEHHE NPU3HAKOB UX
IMPOTCKAHUA, O3HaKOMIJICHUEC C nponymmeﬁ CUJIMKATHOMN IMPOMBIINIJIICHHOCTH, peIICHUC
HKCIEPUMEHTANBHBIX 33/1a4 110 TeMe «BakHel1e HeMeTallIbl U UX COeTUHEHUS).

Mertannsl 1 uX COCIMHCHUA

OOm1ast XapaKTepUCTUKAa XUMHUECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX TOJOXKEHUS
B [lepuoguueckoit cucremMe xumuueckux daemeHTOB JI.JMI. MenpaeneeBa M CTpoeHUss aTOMOB.
Crpoenne Metainos. MeTtandeckast CBsI3b U METAJUIMUECKAsE KPUCTAIIIMYECKAsS

peléTKa. DIEKTPOXUMHUYECKUN P HaIpsHKEHUN METAJLJIOB.
dusnuecKkue 1 XMMHUYECKHE CBOWCTBA MeTayuloB. O01Me crnocoOb! nonydeHus: MetauioB. [lonsarue
0 KOpPPO3MHM METAJJIOB, OCHOBHBIE CIOCOOBI 3aIIUThl UX OT Koppo3uu. CruiaBbl (CTanb, YyT'yH,
JIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B ObITY U IpoMbliieHHoCTH. llenouynbie

METAaJIIEL: MOJIOKEHNE B [Tepuoanueckoit CHUCTEME XUMHAYECKUX
3JIEMEHTOB AWM. Menneneesa, cTpoeHHe ux aTOMOB, HaxO0XXJICHHE B
MpUpOJE.

dusznueckue M XHUMHUYECKHE CBOMCTBa (Ha NpuMepe HaTpusa Hu KaJ'II/IH). OKCI/I,Z[BI u
TUAPOKCHUBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie IMICJIOYHBIX METAIJIOB U UX COG}IHHGHI/Iﬁ.

[IlenouHo3eMenpHbIE METAJUIBI MAarHUM U KaJbLHW: MOJIOKEeHHE B [leproauyeckoil cucreme
xumudeckux sieMeHtoB J[.MI. MengeneeBa, CTpoe€HHE HMX aTOMOB, HAaXOXIECHHE B MPUPOJIE.
dusuyeckue W XUMHUYECKHE CBOHCTBA MarHusd W Kanbliud. BakHelmmmne COeIUMHCHUS KaJIbLIUS
(oxcua, ruapokcu, coyin). JKECTKOCTh BOJBI U CITOCOOKI €€ yCTpaHEHUS.



AmoMuHuii: nonoxenue B Ilepuoanueckodl cucteme XMMHUYeCKHX 3ieMeHToB JI.U.
MenneneeBa, cTpoeHuEe aroma, HaxoXKIcHHE B mpupone. dusudeckre U XMUMUYECKUE CBOWCTBA
anmoMuHusi. AM(pOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCUAA AITFOMUHUSI.

Kenezo: mnonoxxenne B llepumoanyeckoir cucreme XUMHYECKUX snementoB J[.W.
MenneneeBa, CTpoeHHE aToma, HaXoxjAeHHEe B mpupoae. Pu3nuecKkue U XMMHUYECKHE CBOMCTBA
xkenesa. Okcuapl, ruapokcunbl U conmu keneza (II) m kxenesa (III), mx cocraB, CBOWCTBA U
MOJIy4eHHE.

XUMUYECKUH IKCIIEPUMEHT:

O3HAKOMJICHHE ¢ 00pa3llaMi METAJUIOB M CIUIABOB, UX (DM3MUECKUMHU CBOWCTBAMU, U3YYCHUE
pe3yJIbTaTOB KOPPO3WU METAUIOB (BO3MOKHO HCIOJIB30BAaHHE BHCOMATEPHAIIOB), 0COOCHHOCTEH
B3aMIMOJICHCTBHS  OKCHJA KajJbI[MUs ¥ HATPUS C BOJOW (BO3MOXKHO  HCIIOJIH30BAHHE
BUJICOMATEPHAJIOB), UCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, TIPOIIECCa TOPEHHUSI JKelle3a B KUCIOPO/Ie
(BO3MOYKHO HCITOJIb30BAHKE BHICOMATCPUAIIOB), TIPU3HAKOB MPOTCKAHUS KAYCCTBCHHBIX PEaKIIUid Ha
WOHBI (MarHus, Kajabliys, aJFOMUHM, IMHKA, xene3a (1) u xeneza (I1I), menu (II), HabmoneHME U
ONKMCAHUE TPOIECCOB OKPAIIMBAHUS IUTAMCHW WOHAMH HATPUS, Kadusd W KaabIus (BO3MOXHO
UCIIOJIb30BaHUE BUICOMATEPUAIIOB), UCCIICIOBAaHIE aM()OTEPHBIX CBOMCTB TMIPOKCUIA ATFOMUHHS U
THIPOKCHUIA [UHKA, PEIICHUE IKCIEPUMEHTAIBHBIX 33734 Mo TeMe «BakHelue MeTaulbl U uX
COCIIMHEHUS.

XHMHMS ¥ OKpYXKaromas cpeaa

BeH_[eCTBa U MaTcpualibl B HOBCG,I[HCBHOﬁ J)KU3HHM 4YeloBeKa. be3omacHoe HCIoab30BaHHUE
BE€IICCTB W XHUMHUYCCKHX peaKuHﬁ B 6I)ITy. HepBaﬂ noMomp IpH XUMHYCCKUX OKOTrax H
OTpaBJICHUSAX.

XUMUYECKOe 3arpsi3HEHHE OKpYXKaroulel cpeibl (IpenenbHas AONYCTHMas KOHIIEHTpAlHs
BemecTB (nanee — [1JIK). Ponb xuMuu B pemieHu# 3K0JI0rn4eckux npooiiem.

XHUMUYECKUI SKCIIEPUMEHT:
u3ydeHue o0pa3ioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAIIOB, TOJIMMEPHBIE MaTepUabl).
MexnpeaMeTHBIE CBSI3U

Peanuzanms MCKIPCIMETHBIX CBs3E pu HU3y4YCHUHU XHUMHU B 9 knacce OCYHICCTBIIACTCA
Ycpe3 HUCIOJb30BAHUEC KaK 06I_HI/IX €CTCCTBECHHO-HAYUYHBIX HOHHTHﬁ, TaKk " HOHHTI/Iﬁ, SIBITFOIIHUX CS
CUCTCMHBIMH IJId OTACIIbHBIX NPCAMETOB €CTCCTBCHHO- HAYYHOI'O ITHUKJIA.

OO01iue ecTeCTBEHHO-HAY4YHbIE TIOHSTHS: Hay4HbIN (akT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIIH3,
CHHTE3, Kiaccu(ukauusi, TEepUOJUYHOCTh, HAONIOJIEHHE, HKCIHEPUMEHT, MOJCIUPOBAHHE,
U3MepeHHe, MOJIENb, SIBICHNE, TApHUKOBBIN 3D PEKT, TEXHOIOT S, MaTepHAabl.

®dusnka: Marepus, aroM, OJJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUJA, HN30TOMbI,
pPaZMOaKTUBHOCTb,  MOJIEKYJA, JJIGKTPUYECKUN  3aps], MPOBOJHUKH,  MOJIYINPOBOAHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TeJIO, OO0BEM, arperaTHoe COCTOSHUE BEIECTBa, Tas,
pacTBOp, PaCTBOPUMOCTh, KpUCTa/NIMYecKasi pelmérka, CIiaBbl, (PU3HMUECKUE BEIUYUHBI, €IUHUIIBI
MU3MEPEHHUSI, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.



buonorusi: ¢orocuntes, npixaHue, Ouocdepa, 3KOCHCTEMa, MHUHEpPAIbHbIE YHIOOpPEHHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, runpocdepa, MUHEpAIIbl, TOPHBIE TIOPOABI, MOJE3HBIE HCKOIIAEMBbIE,
TOILTUBO, BOJJHBIEC PECYPCHL.

IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 XMMHWUN HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHNMA

JIMYHOCTHBLIE PE3VYJIbTATBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHMSI IPOrpaMMbl OCHOBHOrO 00Iiero oOpa3oBaHUs
JOCTUTAIOTCS B X0/1€ O0Y4eHHUsI XUMHUHM B €IMHCTBE y4eOHOM M BOCHMTATENILHOW AEATEIIbHOCTH B
COOTBETCTBUMU C TPAJUIMOHHBIMH POCCUHCKUMHU COLUOKYJIBTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, HPUHATBIMU B OOIIECTBE NpaBUJIAaMU M HOPMaMM IOBEAECHUS U CHOCOOCTBYIOT
IpoleccaM caMOIO3HaHMs, CAMOPa3BUTUS U COLMAIM3ALMU 00yJaroIUXCsl.

JInuHOCTHBIE pe3yJIbTaThl OTPAKAKOT T'OTOBHOCTH 06yqa101u14xc;1 PYKOBOACTBOBATHCA
CHCTEMOM ITO3UTHUBHEIX OCHHOCTHBIX OpI/IeHTaIII/II\/JI U paClIMpPCHUC OIbITa ACATCIBHOCTH Ha eé
OCHOBC, B TOM 4HCJIC B YaCTH:

1) naTprOTHYECKOTO BOCIIUTAHHUSA:

[IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY U HAYYHOMY
HACJIC/INIO0, TIOHUMAHUs 3HAYEHUS XWMHUYECKOW HAyKd B JKM3HM COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHON HMH(pOpMAIMEeld O TMEepelOBBIX IOCTHIKEHHUSIX M OTKPBITHIX
MHUPOBOW M OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOWCTBE MUpPa
1 00IIIECTBA;

2) rpaX1aHCKOT0 BOCIIUTaHMUSL:

IIPEJCTABICHUSI O COLMAJIBHBIX HOPMax M MpaBUiIaX MEXJIMYHOCTHBIX OTHOLICHWH B
KOJUICKTHBE, KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJE3HOH, y4eOHO-
UCCIIEIOBATENbCKOM, TBOPUECKOM M JAPYrUX  BUAAX  JEATEIbHOCTH,  TOTOBHOCTH K
pa3HoO0pa3HONW COBMECTHOW NEATENbHOCTH HPU BBINOJHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3ajad,
BBIMOJIHEHUH XMMHUYECKHX OSKCIIEPHUMEHTOB, CO3[JaHMM Y4YeOHBIX IPOEKTOB, CTPEMIICHUS K
B3aUMOIIOHMMAHUIKO W B3aMMOIIOMOIIXM B MIPOLECCE STOH y‘IG6HOfI ACATCIIBHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE MOBEACHUE U MOCTYIKHA CBOMX TOBApHILEH C MO3UIMN HPAaBCTBEHHBIX U IPAaBOBBIX
HOPM C Y4ETOM OCO3HAHUSI TOCJIEICTBUIA MOCTYIKOB;

3) HECHHOCTHU HAYYHOT'O ITO3HAHU:

MHUPOBO33PEHUECKHE  TPEACTABICHUs] O  BEHIECTBE W XHMHUYECKOW  peaKIluw,
COOTBCTCTBYHOIIMUC COBPCMCHHOMY YPOBHIO PpPa3BUTHA HAYKH W COCTABJIAOIIHUEC OCHOBY IJId
MOHMMAHUS CYUIHOCTH HAay4YHON KapTUHBI MUpA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHA MIPUPOAbI, B3AUMOCBA3AX YCIIOBCKA C HpHpOI{HOﬁ cpe):[oﬁ, 0 POJIM XMMHUH B ITO3HAHHUHU 3TUX
3aKOHOMEPHOCTE;



MO3HABATEJIbHbIE MOTHBBI, HAMNpPABJICHHBICE HA TIOJYYEHHE HOBBIX 3HAaHUW MO XHUMHH,
HeoOXoauMble s OOBSICHEHHS HAOMIOJaeMbIX IMIPOLIECCOB U SIBJICHMM, T0O3HABATEIbHOM,
UH(POPMALMOHHON U YUTATEIBCKOW KYJIBTYpHI, B TOM UYHCIIC HABBIKOB CAMOCTOSITEILHON PabOThI C
yu4eOHBIMU TEKCTaMH, CIPAaBOYHOW JHUTEPATypoOd, JOCTYNHBIMU TEXHUYECKUMHU CPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYYeHHIO W TO3HAHHUIO, JIF0OO3HATENIbHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa3oBaHUIO, MPOSKTHONH M HCCIENOBATEIILCKON ACSITENLHOCTH, K OCO3HAHHOMY BEIOODY
HAIPAaBJIEHHOCTU U YPOBHS 00y4YEeHHS B ajbHEHIIEeM;

4) hopMupOBaHUS KYIbTYPHI 3I0POBBS:

OCO3HAHHE I[CHHOCTH YKU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKHU
Ha 3JIOPOBBI 00pa3 J>KW3HH, OCO3HAHHE TIOCICACTBHA ¥ HENPHUSITHE BPEIHBIX IPUBBIUCK
(ynotpebneHusi amKoroyisi, HApKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOJCHUS IpaBUII
0C30MacCHOCTH NP OOPAMICHUH ¢ XUMHUYCCKHMH BEIIECTBAMH B OBITY M pEaTbHOMN KH3HH;

5) TpyZIOBOTO BOCIIUTAHUS:

HWHTEpEC K MPAKTUUYECKOMY HU3YUYEHHUIO MPOQPECcCUuil U TpyAa pazaIudHOro pojia, YBaKEHUE K
TPYAy U pe3ylbTaTraM TPYIOBOI NEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUH IO XMUMUHU, OCO3HAHHBIN BBHIOOP MHAUBUAYATBHON TPAEKTOPUHU MIPOJOJKEHNS 00pa30BaHuUs C
y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHUMHH, OOLIECTBEHHBIX HMHTEPECOB H
NOTpeOHOCTEH, ycemHoNW MpodheCcCuOHaTBFHON NEATEILHOCTH U Pa3BUTHUSI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTD aJaliTUPOBATHCSI B MPOQPECCUOHANBHON Cpefie;

6) PKOJIOTUYECKOTO BOCIIUTAHHUS:

HKOJIOTHYECKU I1eIecO00pa3Hoe OTHOIICHHE K MPUPOAE KaK MCTOYHHUKY KM3HU Ha 3emIe,
OCHOBE €€ CYIIeCTBOBaHWs, TOHMMAaHWE IICHHOCTH 3J0pOBOr0 W 0Oe30macHoro obOpasa KHU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3UYECKOMY U MCUXUYECKOMY 370POBBIO, OCO3HAHNE
[IEHHOCTH COOJIIOICHUsI TIpaBmJI 0€30MacHOr0 TOBEACHHS MpH paboTe ¢ BelIecTBaMH, a TaKKe B
CUTYaIIUSX, YTPOXKAIOIIUX 3[I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH  NPUMEHSATh 3HAHUS, MOJydaemble  TNpU  HU3YyYEHUH  XUMHH, IS
pellleHusl 3aJad, CBS3aHHBIX C OKPYKAIOLIEH NPUPOJHOM Cpenoi, A IOBBILIEHUS YPOBHS
HKOJIOTMUYECKOI KYNbTYpbl, OCO3HAHUS TJ00aTbHOIO XapakTepa dKOJOTHYECKHX MpoOsiaeM U MmyTel
UX pEIIeHUs TOCPENCTBOM  METOAOB  XMMHH, DKOJOTMYECKOTO  MBIIUIEHMS, YMEHHUS
PYKOBOJICTBOBATbCSA UM B IIO3HABATENIbHOM, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

pCFYJ]HTI/IBHBIe), KOTOPBIC o0ecneunBaroT (I)OpMPIpOBaHI/Ie TOTOBHOCTH K
CaMOCTOATCIIbHOMY IINIAHUPOBAHUIO U OCYIICCTBIICHUIO y‘I@6HOﬁ JACATCIIBHOCTH.

[To3HaBaTenpbHBIC YHUBEPCATbHBIC YICOHBIC ACHCTBUS
Bbas3osBrle jornueckue qeiiCTBUA:

YMCHHUA HCIIOJb30BaTh HpI/IéMI)I JJOTUYCCKOro MBIINUICHUA IIpU  OCBOCHHU 3HAHWI:



pacKpbIBaTh CMBICII XMMUYECKUX TMOHATUM (BBIAEIATh UX XAapaKTEpPHbIE NMPU3HAKH, yCTAaHABJIMBATh
B3aUMOCBS3b C JPYTMMHU IOHSATHUSMHU), HCIOJIB30BaTh IOHSATUSA JUIsl OOBSICHEHUS OTIENbHBIX
(baxTOB U SBICHUM, BRIOMPATh OCHOBAHUS M KPUTEPUU IS KIaCCU(PUKAIIME XUMHUECKUX BEIIECTB U
XMMHUYECKMX pEaKLui, YyCTaHaBIMBaTh NPUYMHHO-CIEICTBEHHbIE CBA3M MEXIy OOBEKTaMU
U3YYEHHUS, CTPOUTH JIOTUUECKHUE PACCyKIACHUs (MHYKTUBHBIE, JI€IYKTUBHBIE, 10 aHAJIIOTUH), JEJIaTh
BBIBOJIbI U 3AKJIIOYEHUS;

yMEHHUE MPUMEHATHh B MpOIeCCe MO3HAHUSA MOHATHUS (MPEIMETHBIE W METalpEeIMETHBIC),
CUMBOJINYECKUE (3HAKOBBIE) MOJENM, HCIOJIb3yeMble B XHMHH, HPeoOpa3oBbIBaTh IIMPOKO
MPUMEHSIEMbIE B XHUMHUHU MOJICJIbHBIC MPEJICTABICHUS — XHUMHUYECKHMU 3HAK (CHUMBOJI 3JIEMEHTA),
XUMHUYecKass ¢opMmyla U ypaBHEHHE XHMHYECKON peakluu — TpU pelieHuH y4eOHO-
MO3HABATEJIbHBIX 33J]a4, C YUETOM ITHUX MOJEIbHBIX MPEACTABICHUIN BBISIBISTh U XapaKTEpU30BaTh
CYIIIECTBEHHBIC MPU3HAKA M3y4aeMbIX OOBEKTOB — XHUMUYECKUX BEIIECTB U XUMHUYECKHX PEaKIuil,
BBISIBJIATH OOIIME 3aKOHOMEPHOCTH, IPUIMHHO-CIICJICTBEHHBIE CBSI3U M IIPOTUBOPEYHS B H3y4aeMbIX
mpoleccax u SBJICHUSIX.

bazoBrie ncciaenoBaTeIbCKUE ACHCTBUS .

YMCHHE UCIIOJIB30BAaTh ITOCTABJICHHBIC BOIIPOCHI B KAYECTBEC NHCTPYMCHTA IIO3HAHUS, a4 TAKIKC
B Ka4€CTBC OCHOBBI IJId (bOI)MI/IpOBaHI/IH TUIOTE3bI IO MPOBCPKE MPABUIBHOCTHU BBICKA3bIBACMBIX

CYXKJICHUH;

MPUOOPETEHUE ONbITa 10 IUTAHWPOBAHHWIO, OPTaHW3alMd M TPOBEICHHUIO YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HaOJI0/aTh 32 XOJOM IPOIIeCcCa, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro
pe3yabpTat, (hopmMyaupoBaTh OOOOIIEHUS ¥ BBIBOJABI 10 pe3yjibTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMsI, COCTABIISATh OTUET O POAEIaHHOM paboTe.

Pabota ¢ uadpopmanmeii:

yMeHHUE BbIOUpAaTh, aHATU3UPOBATh U UHTEPIPETUPOBATh UH(OPMAIIMIO PA3IUYHBIX BUIOB U
dbopM mpencTaBiIeHUS, MOMYyYaEMYI0 U3 pPa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAs JUTEparypa
XMMHUYECKOTO COZEp)KaHUsl, CIpaBOYHbIe MOcoOus, pecypchl MHTepHETa), KpUTUYECKH OLIEHUBATh
IIPOTUBOPEUUBYIO U HEAOCTOBEPHYIO HH(POPMAIHIO;

YMEHHUE MPUMEHSTh Pa3IMyHble METOABI U 3allpPOCHl MIPU MOKMCKEe M 0TOOpe MH(pOpMalUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX JUIsI BHITOJHEHHS YUEOHBIX M ITO3HABATEIBHBIX 3a7a4
OTIpeNIeIEHHOr0 THMA, NPUOOPETEHHE OmbiTa B OOJACTH MCIOJb30BAaHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJAJCHHE KYJIBTYpOW aKTHBHOTO HCIOJIB30BAHHS Pa3TMYHBIX
MOUCKOBBIX ~ CHUCTEM, CaMOCTOSITE€JIbHO BBIOMpaTh ONTUMalbHYIO (OpMYy TpeACTaBICHUS
UHPOpPMALIMM W WLIIOCTPUPOBATh pENIaeMble 3aJadd HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

yMEHHE WUCIOJIb30BaTh W aHAIM3UPOBATh B TpoIecce Yy4eOHOM M HCCIEA0BATEIIbCKOM
JESTENIbHOCTH MHPOPMAITUIO O BIMSHUH MPOMBIIUIEHHOCTH, CETHCKOTO X03SCTBAa U TPAaHCTIOPTa Ha
COCTOSTHHE OKPYKAIOIIEH TPUPOTHON CPEIBI.

KoMMyHMKaTHBHBIE YHUBEpCAIbHbBIE YUeOHbIE IEHCTBUS:



yMEHUE 3a7aBaTh BONpPOCHl (B XoJe JAvaliora W (WIM) JHUCKYCCHHM) TIO CYIIECTBY
oOcyxxgaeMoil  TeMbl, (QOPMYJIMPOBAaTH CBOM MPEIJIOKEHHUS OTHOCUTEIBHO  BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

MPUOOPETEHUE OIBITA TIPE3CHTAIIMN PE3YJIbTATOB BBHIIOJHEHHUS XUMUYECKOTO YKCIICPUMEHTA
(;1abopaTopHOTO OMBITa, JTAOOPATOPHOH PaOOTHI MO WCCIEAOBAHUIO CBOWCTB BEIIECTB, YIEOHOTO
MIPOCKTA);

3aMHTEPECOBAHHOCT B~ COBMECTHOM  CO  CBEPCTHHKAMHU  [O3HABaTEJIbHON U
HCCJICI0BATEIbCKOM JACATEIHPHOCTH P PEIICHUH BO3HHUKAIOIIUX MPOOJeM Ha OCHOBE ydéTa 00IIuX
WHTEPECOB M COTJIACOBAHMS MO3UIINH (00CYKIeHUsI, 00OMEH MHEHUSIMH,

«MO3TOBBbIE€ LITYPMBI», KOOPAMHALIMSA COBMECTHBIX IEHUCTBHM, ONPEACICHUE KPUTEPUEB I10
OLIEHKE Ka4eCTBa BBHIIIOJHEHHON pabOoThI U APYyTHeE);

PerynsTuBHble yHUBEpCaIbHbIE yUEOHbIE N1EUCTBUSA:

YMEHHE CaMOCTOSTENIBHO OINPEAEIATh LN ACATEIbHOCTH, IUIAHUPOBATH, OCYILECTBIIATSH,
KOHTPOJIMPOBATH U MIPU HEOOXOAUMOCTH KOPPEKTUPOBAThH CBOIO JIEATEIBLHOCTH, BHIOMPATh Hanbosee
3¢ dexTUBHBIE CLIOCOOBI pelIeHUs] YUeOHBIX U M03HABATEIbHbIX 3a/1a4, CAMOCTOSITEIbHO COCTaBIIATh
WU KOPPEKTUPOBATh IPENIOKECHHBIA AJITOPUTM JIEWCTBUM IIPU BBIIOJHEHUM 33JaHUN C Y4ETOM
NOJY4YEeHUsT HOBBIX 3HaHUH 00 H3ydyaeMbIX OOBEKTaX — BELIECTBAX U pEaKLHsIX, OLIEHUBATbH
COOTBETCTBHUE IIOJyYEHHOTO PE3yJIbTaTa 3asBJICHHOM 1ICJIM, YMEHUE HCIIOJIB30BATh U AHAJTM3UPOBATH
KOHTEKCTBI, IPEJIaracMbl€ B yCIOBUH 3aJaHUM.

INPEAMETHBIE PE3VIJIBTATDI

B cocraBe mnpeaMEeTHBIX pe3ylbTaTOB 110 OCBOCHHIO O00S3aTENbHOIO COJEpKaHUS,
YCTQHOBJICHHOTO  JIaHHOW  (enepanpHOW  paboyeil  mporpaMmol, BBIACHSIOT: OCBOCHHBIE
00y4aroIMMUCS HayuyHbl€ 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH, cieliMpruecKue sl IpeaMeTHON
o0mactT «XuMHs», BUABI JAEATEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €r0 HMHTEpPIpETaIH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMUHBIX YYEOHBIX U HOBBIX CUTYyalIHsIX.

K koHiy oOydenuss B 8 Kiacce NpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TOHSATHH: aTOM, MOJIEKYyla, XUMHUYECKUI
DIIEMEHT, TIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAS W HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEIIbHAs aTOMHAas M MOJICKYJSpHas Macca, KOJIHYECTBO BEIIECTBA, MOIIb,
MOJIIpHAs Macca, MaccoBas JIOJISI XHMHUYIECKOTO 3JIEMEHTa B COSJIMHEHUHN, MOJIAPHBIA 00bEM, OKCHI,
KHCIIOTa, OCHOBAaHHUE, COJb, ANEKTPOOTPHUIIATEILHOCTh, CTENICHh OKUCIICHUS, XUMHUECKas PeaKIus,
KJIaccu(UKaIUsl peaKkIuii: pPeaKkiud COCAMHEHUS, PEAaKIMH PA3JIOKEHHs, PEaKIUW 3aMEICHHS,
peakiuu oOMeHa, 9K30- U DHAOTECPMUUYECKUE PEAKIMH, TEIUIOBON 3(PQeKT peakmuu, sapo aToma,
AJIEKTPOHHBIA CJIOW aroMa, aTOMHas OpOWTal b, PaAMyC aToMa, XMMHUYECKas CBs3b, MOJSIPHAs U
HETIOJISIPHAs KOBAJICHTHAs CBsI3b, MOHHAs CBSA3b, MOH, KAaTHOH, aHUOH, PacTBOpP, MaccoBas IOJIA
BelecTBa (IMPOIICHTHAS KOHIIEHTpPAIIHs) B pacTBOPE;



HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XUMUYCCKHUX MOHATHH U NPUMCHATH 3TU MMOHATHUA
IIpU OIMMCAaHUHU BEHIECTB U UX npeBpameHI/Iﬁ;

UCTOJIb30BATh XUMHUECKYIO CUMBOJHKY JUIsI COCTaBJICHUs (POPMYI BEIIECTB M ypaBHEHUI
XUMHUYECKHUX PEAKIIN;

OMpCACIIATL BAJCHTHOCTL AaTOMOB 3JICMCHTOB B 61/IHapHBIX COCIUHCHHUAX, CTCIICHb
OKHUCJICHHUS JJIEMEHTOB B OMHAPHBIX  COEJUHEHUSX, MPUHA/UISKHOCTh  BEIIECTB K
onpeAenEHHOMY KJIacCy COCIMHEHUH 1Mo QopmyiaMm, BUJ XUMHUYECKOW CBSI3M (KOBAJCHTHAs W
MOHHAsI) B HEOPIraHUYECKUX COCAMHEHUSX;

packpsiBaTh cmbica Ilepuonnueckoro 3akona J[.M. Menneneesa: Ie€MOHCTPUPOBATH
MOHMMAaHHUE TEPUOAMYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX AJIEMEHTOB OT MX IMOJIOKEHHUS B
[lepuoanueckoil cucTeMe, 3aKOHOB COXPAHEHUS MAacChl BEUIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJIIPHOTO YUYE€HHUS, 3aKOHa ABOTaIpO;

OINMCHIBATh M XapaKTepu3oBaTh TabinuHyo Gopmy [lepuoaudeckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB: Pa3INyaTh MOHATUS «JIaBHAs noArpynna (A-rpymnmna)» u

«moboynast mnoarpynna (b-rpynma)», wmanele u  OojblIME MEpPUOJbI, COOTHOCHUTH
0003HaueHMsl, KOTopble UMeroTcs B Tabnuue «llepuoanyeckas cucteMa XUMHUYECKUX 3JEMEHTOB
J .M. MenneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB
(coctaB U 3aps s1pa, 00I1Iee YUCIIO IEKTPOHOB U PACIIPEEIIEHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIUPOBATh XUMHUYECKHE OJIEMEHTHI, HEOPraHMYeCKHE BEILIECTBA, XHWMUYECKHE
peakuuu (1o YUCIly U COCTaBYy yYacTBYIOIIMX B PEAKIIMM BEIIECTB, MO TEMJIOBOMY 3P PeKTy);

XapaKTEepPU30BaTh (OMUCHIBATEH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKJIasl ONMCAHUE NPUMEpPAMU MOJIEKYJIAPHBIX YPaBHEHHMH COOTBETCTBYIOIIMX XUMHUYECKHUX
peakuui;

IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBHCUMOCTH OT HX KadC€CTBCHHOI'O COCTaBa,
BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX,

BBIYUCIISITH OTHOCUTENIbBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JI0JIIO
XUMHYECKOTO JJIeMEHTa 1o ¢opMylsie COEIUHEHHs, MacCOBYIO JOJIO BelleCTBa B pPacTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKiIni;

INPUMEHATE OCHOBHBIC OIICpaluu MBICITUTEIIEHOM JCATCIBHOCTH — daHaJINM3 M CHHTE3,
CpaBHCHHC, O606IJ_I€HI/IC, CUCTEMATHU3all1IO, KJ'IaCCI/I(I)I/IKaI_[I/IIO, BBIABJIICHHUC IPUYNHHO- CJICACTBCHHBIX
CBs3CH — AT U3YUYCHUA CBOICTB B€IICCTB U XUMHUYCCKUX peaxunﬁ, €CTCCTBEHHO-HAYYHBIC MECTO/IbI
IIO3HAHUSA — Ha6HIOI(CHI/IC, HN3MCPCHUC, MOACIIUPOBAHUC, SKCIICPUMCHT (peaHLHLIf/'I u MBICHCHHLIﬁ);

cleoBaTh  IpaBWJIaM  MOJIb30BAHMSA  XMMHMYECKOM  mocyao u  1abopaTOpHBIM
000py0BaHUEM, a TAK)Ke MpaBUIaM OOpallleHHs ¢ BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLUSIMHU
10 BBIIOJHEHUIO JJAOOPATOPHBIX XUMHUECKUX OIBITOB 110 MOJYYEHHUIO U COOMPAHMIO Ta3000pa3HbIX
BEIIECTB (BOAOPOAA U KHCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C OMPEICIEHHON MacCcOBOM oJei
pPacTBOPEHHOIO  BELIECTBA, IIAHMPOBAaTh M INPOBOJUTh XHMHUYECKHE OKCICPUMEHTBI 11O
pacro3HaBaHMUIO PACTBOPOB ILEJI0YEH M KUCIOT ¢ TIOMOIIbI0 HHAMKATOPOB (JIakMyc, (heHOIpTaNICHH,
METHUJIOPaHXK U APYTHE).



K koHny obydenust B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX ITOHATHH: XWMHYECKMH D3JEMEHT, arToM,
MOJIEKyJla, HOH, KaTHOH, AaHMOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, BaJCHTHOCTD,
JJIEKTPOOTPUIIATEIFHOCTh, CTENEHb OKHCICHUS, XHMUYECKas peakius, XUMHUYecKas CBS3b,
TEIIOBOK 3(PQEKT peakuuu, Moyb, MOJSPHBIA 00BEM, pacTBOp, IEKTPOJIUTHI, HEINEKTPOIHTHI,
JNIEKTPOJIUTHYECKAsT JUCCOLMANUs, pPEaKUUH HOHHOTO OOMEHa, KaTajiu3aTrop, XHMHYECKOe
paBHOBecHE, O0paTUMbIE U HEOOpaTHMbIE PEAKINH, OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIINY,
OKHCIIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAHOBJICHHE, AJIOTPONUs, aM(OTEPHOCTb,
XUMHYECKast CBs3b (KOBAJICHTHAS, HOHHASI, METAJUINYECKas), KPUCTAJUIMYECKAst PEIETKA, KOPPO3HS
METAJIJIOB, CIUIaBbl, CKOPOCTh XMUMHUYECKON peakuuu, MpeaeiabHo nomyctumas Konuentpanus [11K
BEILIECTBA,;

WIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XUMHUUYCCKUX MOHATUU U IPUMCHATBITHU ITOHATHUA
IIpu OIMMCaHUHX BCIICCTB U UX HpeBpameHHﬁ;

UCIOJIb30BaTh XUMUYECKYI0 CHUMBOJHKY Ui COCTaBleHUs (OPMYI BEIIECTB U YpaBHEHHI
XUMHYECKUX PEAKIUN;

ONpPEIEIATh BAJIEHTHOCTb M CTCIEHb  OKHUCIEHUA  XMMHMYECKUX  DJIEMEHTOB B
COCIMHEHUAX PaA3IUMYHOTO COCTaBa, IIPUHAUIEKHOCTh BEHIECTB K ONPEACIEHHOMY KJaccy
coeMHEeHU Mo (opmynaMm, BUA XMMHUYECKOH CBA3M (KOBAJEHTHAs, MOHHAs, MeTaJulM4yecKas) B
HEOpPraHMYECKUX COEAMHEHMUSIX, 3apsi/i MOHA 10 XUMUYECKOH (popmyre, xapakTep cpeibl B BOJAHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHEHUH, TUIl KPUCTAIIIMYECKON PEIIETKY KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cMmbica [lepunonnueckoro 3akona .M. MenneneeBa u J€MOHCTPUPOBATH €r0
NOHMMAaHME: OINHUCBHIBATh M XapakTepu3oBaTh TabmuuHyro (opmy Ileproguueckoil cucTeMbl
XUMHYECKHMX BJIEMEHTOB: pa3jiuyaTh IMOHATHS «rjaBHas noarpynna (A-rpynma)» U «11o0o4yHas
noarpynna (b-rpynma)», manele W OonblIMe TMEPUOABI, COOTHOCUTh OOO3HAUYEHHUs, KOTOpHIE
UMEIOTCS B TEPUOJMYECKOW TabauIe, € YUCIOBBIMH XapaKTEpPUCTUKAMU CTPOEHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi A1pa, oOlee YUcao 3JIEKTPOHOB M paclipeielieHHue ux Mo
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 2JIEMEHTOB U MX
COEIMHEHUH B MpeziesiaX MajblX IEPUOIOB U IJIaBHBIX IOATPYIII C YYETOM CTPOEHHS UX aTOMOB;

KJIacCCU(UIUPOBATh XUMHUYECKHE JIIEMEHTBhl,  HEOpPraHUYecKHe BEIIECTBA,
XUMHUYECKHE peakluy (II0 YHUCIY U COCTaBy YYacTBYIOIIMX B PEAKLMU BEUIECTB, IO TEIJIOBOMY
3¢ ¢deKkTy, M0 HU3MEHEHHUIO CTENEeHEeW OKHUCIEHUS XUMHYECKHX »3JEMEHTOB); XapaKTepu30BaTh
(onmchiBaTh) o0ImMEe M crenupUUIecKue XUMHUYECKHE CBOMCTBA MPOCTBIX M CIOXKHBIX BEIIECTB,
MTOATBEPIK/Iasl ONMCAHNE TPUMEPAMU MOJIEKYJISIPHBIX U

MOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKUX peaKuHﬁ;

COCTaBJIATh YPAaBHEHUS OHJIEKTPOJIUTUYECKON IUCCOLUMAIMM KHUCIIOT, IIEJIOYeHd M COJIEH,
NOJHBIE M COKpaUIEHHbIE YpaBHEHHMsS peakiMii HOHHOTO OOMEHa, YpaBHEHHs pEaKIHid,
MOATBEPKIAIONINX CYIIECTBOBAHUE FT€HETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

PaCKpbIBATb CYUIHOCTDb OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKI_[Hﬁ nocpcaACTBOM



COCTAaBJICHHUSA 3JICKTPOHHOT'O OajaHca 3TUX peaKuHﬁ;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOXKHOCTH
IIPOTEKAHUsI XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIISATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
XMMHUYECKOTO 3JIeMEHTa Mo (opMyne COeIMHEHHs, MAaCcCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE,
MPOBOAMTH PACUETHI MO0 YPABHEHHUIO XUMUYECKON PEeaKInu;

co0Jr01aTh MpaBUiia MOJIb30BAHUS XUMUYECKOH TIOCYI0N U 1a00paTOpHBIM 000pYIOBaHUEM,
a TakXKe NpaBuiia OOpalICHHs C BEIISCTBAMH B COOTBETCTBHHM C WHCTPYKIMSMH I10 BBITOJTHEHHIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB IO TONYYEHUIO U COOMPAHHIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa U yTriIeKucioro rasa);

MPOBOJIUTh PEAKINH, TMOATBEPXKAAIOIINE KAYECTBEHHBIM COCTAaB pa3IMYHBIX BEIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOPHUI-, OpOMUI-, MOIUI-, KapOoHaT-, docdaT-, CcUIMKaT-,
cynb(har-, THAPOKCUI-HOHBI, KATHOHBI AMMOHUS ¥ HOHBI H3y4EeHHBIX METAIUIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPAxX HEOPTraHUYCCKUX BEIIECTB;

MPUMEHATh OCHOBHBIC OIE€pPAllMd MBICIUTEIBLHOM JACATENIBHOCTH — aHalu3 W CHUHTE3,
CpaBHEeHHE, 0000IIeHHe, CHCTEMAaTU3allii0, BBIABICHUE MPUYMHHO-CIEICTBEHHBIX CBS3eM — JUId
M3Yy4YEHUsI CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIUM, €CTECTBEHHO- HAYYHBbIE€ METO/IbI TTO3HAHUS —
HaOII0/IeHUE, U3MEPEHUE, MOJCIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).

METAIIPEJMETHBIE PE3VJIbTATbI

B cocTaBe METaNpeIMETHBIX pE3yIBTaTOB BBIICTISIIOT 3HAUUMBIE JUIS
(bopMUPOBaHNS MUPOBO33PEHMSI OOIIEHAYUHbIE MTOHATHUS (3aKOH, TEOPHs, IPUHIINI, TUIIOTE3a, (PAKT,
cucremMa, IMpoLecc, IKCHEPUMEHT U JAPYroe.), KOTOpble HCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX
yueOHBIX IMpelMeTax M TI03BOJIAIOT HAa OCHOBE 3HAHMW M3 JTHX MpeaMeToB (OpMUPOBATH
NpeJCTaBICHUE O IIEJIOCTHONW HayyHOW KapTWHE MHUpPA, M YHUBEpCalbHbIC YueOHbIe IEWCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIE,
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