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HHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1Mo XMMHHM Ha ypOBHE OCHOBHOTO 0OmIero oOpa3oBaHHMs COCTaBJieHA HAa OCHOBE
TpeOOBaHUH K pe3ybTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbHOW MPOTrPaMMbl OCHOBHOTO OOIIETo
obpaszoBanusi, mpeactaBieHHBIXx B @DPI'OC 00O, a Takke Ha OCHOBE (QenepanbHON padoueit
pOrpaMMbl BOCHHUTAHUS M C YYETOM KOHLEILHWHU TpEnojaBaHusi y4eOHOro mpeaMera «XuMUS» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoii deneparum.

[Iporpamma o XMMHHU AAET MPEACTABICHUE O IEIAX, O0IIEH cTpaTeru 00y4eHHs, BOCIIUTAaHUS U
pa3BUTHA 00YYAIOIIMXCS CPEACTBAMU Y4eOHOTO MPEeIMEeTa, YCTAHABIUBACT 00s3aTEIbHOE MTPEIMETHOE
coJiepyKaHue, IPeyCMaTPUBAET PaclIpeieICHUE €ro 1o KjaccaM U CTPYKTYPUPOBAaHUE I10 pa3jennaM U
TEMaM IPOrpaMMbl 110 XHUMHUH, ONPEIENSIEeT KOJIWYECTBEHHbIE M KayECTBEHHBIE XapaKTEPUCTUKU
COJIEpXKaHUs, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh U3YYEHUSI XUMHHU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTMKM  y4eOHOro  mpolecca, BO3PAaCTHBIX  OCOOEHHOCTEH
00y4aromuxcsi, ONpeNeNsieT BO3MOXXHOCTH MpeaMeTa JJlsl pealn3anuu TpeOOBaHUN K pe3ylbTraTam
OCBOCHHS OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMbl Ha ypPOBHE OCHOBHOTO 00IIero ooOpa3oBaHus,
a Takke TpeOOBaHUU K pe3yapTaTaM OOy4YeHHUs XUMHUHM Ha ypOBHE Ileliel M3y4deHHs IpeaMmeTa U
OCHOBHBIX BHUJIOB Y4€OHO-TI03HABATEIbHOW AESITENHHOCTH OOYYaIOIIErocs MO OCBOCHUIO Y4eOHOTO
coJiepKaHus

3HaHUE XHMHUHU CIY)KUT OCHOBOM i1 (OPMHPOBAHHMS MHPOBO33pEHMs OOYYAIOLIErocs, €ro
IpPEJCTaBICHUNH O MaTepUalbHOM E€AMHCTBE MHUPA, BAXKHYIO POJIb UTparoT (OpMHUpPYyEeMble XHUMHUEH
IPEJCTaBICHUS] O B3aUMOIIPEBPALLEHUSAX DSHEPTUU U 00 3BOJIOLMHU BELIECTB B MPUPOAE, O MYyTAX
pemeHusi TI00aIbHBIX MPOOJIEM YCTOHYHBOTO pa3BuTHUA 4yeJ0Be4ecTBa — CBIPBEBO,
9HEpPreTU4ecKoil, MUIIEBOM M 3KOJIOTNYEeCKOl 0€30MacHOCTH, POOIIEM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peaau3alMd BO3MOXHOCTEH Al caMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ o0mIell U (yHKIMOHATBHONW I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIIUICHUS M TBOPYECKHUX CIIOCOOHOCTEH OOyvaromumxcs,
HaBBIKOB HMX CaMOCTOSATENBHOM Yy4eOHOH JeATeNIbHOCTH, 3KCIIEPUMEHTAIbHBIX u
HCCIIEI0BATEIBCKUX YMEHUH, HEO0OXOIMMBIX KaK B TIOBCEJIHEBHOM >XH3HU, TaK U B
PO eCCUOHAIBHON JeATEeTbHOCTH;

3HAaKOMMUT CO CHelU(UKON HAYYHOTO MBIIUIEHUS, 3aKJIa/(bIBAET OCHOBBI 1IEJIOCTHOIO B3IJIsAa Ha
€IMHCTBO MPUPOJBI M  4YEJIOBEKa,  SBISETCS  OTBETCTBEHHBIM  3TaloM B (OPMHPOBAHUU
€CTECTBEHHOHAYyYHOU IpaMOTHOCTH 00yUaroluXcs;

croco0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K
PUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOIMUECKOe 00pa30BaHNE 00yJaroMIMXCsl.

JlaHHble HampaBieHUs B OOYYEHHHM XHMMHUU OOECIEUMBAIOTCA CIEHUPHUKON COIepKaHHS
y4eOHOro TMpeaMeTa, KOTOPbIM SBISETCS MeNarornyeckd aJarnTHPOBAaHHBIM OTpaKeHHEM 0a30BOi
HayK{ XMMHUU Ha ONPEEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00mero oOpa3oBaHUs OpPUEHTHPOBAH HAa OCBOCHHE
00y4aromyUMHUCST CHCTEMBl NEPBOHAYAIBHBIX MOHATHH XUMHHM, OCHOB HEOPraHMYECKOW XHMHUHU H
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUN OPTraHUYECKON XUMUHU.

CrtpykTypa cogepxaHusl IPOrpaMMBbl 110 XUMHH CPOPMUPOBAHA HA OCHOBE CUCTEMHOIO MOJIX0/1a
K e€ m3ydeHuro. ColepikaHue CKJIAAbIBAECTCA W3 CHUCTEMbl MOHATHH O XMMHUYECKOM DJIEMEHTE H
BEIIECTBE W CUCTEMbl MOHATHUH O XuMHUYecKod peakuud. OO0e 3TH CHCTEMBI CTPYKTYpPHO
OpraHM30BaHbl 1O NPUHIUIY MOCIEI0BATEIBHOIO pPa3BUTUS 3HAHWKW HA OCHOBE TEOPETUUYECKHX
IIPEJICTaBICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YUEHMsI KaK OCHOBBI BCET0 ecTecTBO3HaHUs; [leproanueckoro



3akoHa /.M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU; YYEHUS O CTPOEHUH aTOMa U
XUMHUYECKOHN CBS3H; MPEACTABICHHUH 00 AJIEKTPOJIUTUYECKON AUCCOIMAIIMH BEIIECTB B
pacTBopax.

TeopeTnyeckre 3HAHUS PACCMATPHUBAIOTCA HA OCHOBE OMIMPUYECKH TIOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEAOBATEIBHO OT OJIHOTO YPOBHS K APYTOMY, BBITIOJHSS
GyHKIIMM OOBSCHEHUS W TMPOTHO3UPOBAHUS CBOWCTB, CTPOSHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MOJIYYEHUS U3Y4AEMbIX BELIECTB.

OcBoeHue mporpaMMmbl TI0 XHUMHH CIOCOOCTBYEeT (DOPMHUPOBAHHIO TIPEJICTABICHUS O
XUMUYECKON COCTaBJISAIONICH HAYYHON KapTUHBI MUpa B JIOTUKE €€ CUCTEeMHOW MPUPO/IbI, IICHHOCTHOTO
OTHOIIICHUS K HAYYHOMY 3HAHHWIO M METOJaM IO03HaHWsA B Hayke. MI3ydeHWe XUMHH MPOUCXOIHUT C
MIPUBJICYCHUEM 3HAHHUI M3 PaHee U3YYCHHBIX yUeOHBIX peaMeToB: «OKpyx aromuid Mupy», «bromorus.
5-7 ximaccel» n «dusmka. 7 Kaacey.

[Ipy w3ydyeHUM XHMHH MPOUCXOTUT (POPMUPOBAHUE 3HAHWK OCHOB XUMHYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYCCKON IEATCIIFHOCTH YEJIOBEKAa W KaK OJHOTO W3
KOMITIOHCHTOB MHUPOBOW KYJIBTYPHI. 3ajada y4eOHOro IpeaMeTa COCTOUT B (POPMHUPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUW — BaXKHEUIIMX (PAKTOB, TMOHATHUM, 3aKOHOB M TEOPETUYECKHUX TOJOKCHHM,
JOCTYITHBIX 0000IIEHUIT MUPOBO33PEHYCCKOTO XapaKkTepa, s3blka HAyKH, B MPHOOIICHUN K HAyIHBIM
METOJIaM TO3HAHWUS TIPU H3YyYCHUH BEIICCTB W XUMUYECKUX peaknuid, B (HOPMHUPOBAHHH H
Pa3BUTHH TIO3HABATCIIGHBIX YMCHHM W WX NPUMEHEHWHW B Y4eOHO-TIO3HABATEIHHOW M y4eOHO-
HCCJICJIOBATEIILCKON JIEATSIIbHOCTH, OCBOSHUM TPABHJI O€30IacHOr0 OOpaIeHHs C BEHMIECTBAMHU B
MMOBCEIHECBHOM KH3HU.

[Ipy w3ydeHMH XWMHHU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Ba)XKHOE 3HAYCHUE
npuoOpey Takue 1eH, Kak:

dhopmupoBaHHe MHTEIJIEKTYaJIbHO pa3BUTOM JINYHOCTH, TOTOBOM K
€caMo00pa3oBaHUIO, COTPYJHUYECTBY, CaMOCTOSITEIILHOMY TPHUHSTHIO pPEIIeHUH, CIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIFOIIUMCS YCIOBUSM KU3HU;

HaINpaBIIEHHOCTh  OOydYeHUs Ha CHCTEMaTHYeCKOe TPHOOMIEHUE OOYJaroIMXCcs K
CaMOCTOSITENIbHOM TO3HABATENbHON JAEATeIbHOCTH, HAyYHBIM METOJaM IO3HaHUsA, (HOPMUPYIOIIUM
MOTHBAIIMIO M PAa3BUTHE CLIOCOOHOCTEH K XUMUU;

o0OecrieueHrne  YCIOBUHM, CHOCOOCTBYIOIIMX  MPHOOPETEHHI0  OOYyYalOIIMMHUCA  OMbITa
pa3HOOOpa3HOW JEATEeTHLHOCTH, ITO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMTIETCHIIHH ), UMEIOIINX YHUBEPCATbHOE 3HAYCHUE JJIST PA3IMYHBIX BUIOBICATEIHHOCTH;

(dbopMupoBaHue o01el (QYHKIMOHAIBHON U €CTECTBEHHO-HAyYHOW I'paMOTHOCTH,B TOM YHCIIE
YMEHHIA OOBSICHATh W OIICHWBATH SIBJICHUS OKPYXAIOIIETO MHUPA, WCIOJB3YysSd 3HAHUS W OIIBIT,
MOJTyYEHHBIC TPU M3YYCHUH XUMHH, IPUMEHATh UX TIPU PEIICHUH MPOOJIEM B MMOBCEAHEBHON JKU3HH U
TPYIOBOH JESATEIBHOCTH;

dbopMupoBaHHEe y OOYYarOMIMXCS TYMaHUCTHUYECKHUX OTHOIICHUH, TMOHUMAHUS I[IEHHOCTH
XUMHUYECKHUX 3HAHUM JIJIS1 BEIPAOOTKH IKOJIOTUYECKH IEI1eCO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOI
JESITEIIbHOCTH B LIETISIX COXPAHEHHsI CBOETO 3/IOPOBBS M OKPYKAOIIEH TPUPOIHON Cpebl;

pa3BuTHE MOTHBAIIUH K o0yueHwuto, crocoOHoCTEH K CaMOKOHTPOITIO 1
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIICUEIOBEUSCKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BBIOODY MpouIis U HAMPABICHHOCTH AalbHEHIIIETO O0YICHHUS.

OOmree 4YUCIIO YacoB, PEKOMEHIOBAHHBIX I HM3ydeHUss xuMuu, — 136 yacoB:B 8 kiacce —
68 uacoB (2 yaca B Henentw), B 9 kinacce — 68 yaco (2 yaca B HeZEIO).

Jlns KakAoro Kiacca IMpeayCMOTPEHO pe3epBHOE y4yeOHOe BpeMsi, KOTOPOE MOXKET ObITh
UCIIOJIB30BAaHO yYacCTHUKAMH 00pa3oBaTeNbHOTO Ipolecca B IensiX (HOpMUPOBaHMS BapHaTUBHOU
COCTABIIAIOLICH CcOJep)KaHWs KOHKpEeTHOW paboueid mporpammbl. Ilpu 3TOoM oOs3arenbHas
(MHBapHaHTHasI) YacTh COJACPXKAHUA MPEIMETa, YCTAaHOBJICHHAs MPUMEPHOI pabodell mporpaMMoii, u
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BpEMs, OTBOANMOC HaA eé N3YUCHUC, TOJIZKHBL OBITh COXPAHCHBI ITOJTHOCTBIO.

COJEPXAHUE OBYUYEHUA

8 KUIIACC

HepBOHaqaﬂmee XUMHYECCKHUE MMOHATUA

[Ipenmer xumuu. Posib XMMUU B KU3HU 4Ye€JIOBEKa. XUMHS B CUCTeME HayK. Tena u BemiecrTna.
®du3nueckue CBOMCTBA BELIECTB. ArperarHoe cocrosinue BemiecTB. [loHsTHE 0 MeToAax MO3HAHUS B
xumud. Yncteie BemecTBa U cMecr. CriocoObl pa3/ieiecHusICMeceH.

ATOMBI U1 MOJIEKYJIbl. XUMHUYECKUE 3IeMEHThl. CHMBOJIBI XUMHUYECKUX AJIEMEHTOB.

[IpocTble 1 cnoxHbIE BEUECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumudeckas (opmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemiecTB. OTHOCUTENBbHAs aToMHas Macca. OTHOCUTENbHAS MOJIEKYJIsIpHas Macca. MaccoBast
JIOJISI XMMHUYECKOTr'0 3JICMEHTA B COSAUHCHUM,

KommuectBo BemectBa. Mosib. Monsipaas Macca. B3auMOCBSI3b KOJIMYECTBA, MAcChl M 4HCiIa
CTPYKTYPHBIX €IMHHUII BellecTBa. PacuéTel mo popmynaM XUMHUUECKUX COSTUHEHHIA.

dusznuecKkue U XUMHUYECKUE SBJICHUS. XUMHUECKasi peakius U e€ Mpu3HaKud. 3aKOH COXpaHEHUS
Macchl BellecTB. XuUMUYeckue ypaBHeHHs. Kiaccupukanus XUMHYECKHX peakuil (coenuHeHus,
pa3lioKeHUs1, 3aMEIeHHs], OOMEHa).

Xumuueckuu sxcnepumenm.

3HAKOMCTBO C XHMHYECKOW TIOCY/IOH, MpaBUjIamMH padOThl B JIA0OpaTOpUU W TpHEMaAMU
oOpartieHus ¢ J1abopaTopHbIM 000PYI0BAHUEM, U3YUYCHHE U ONMcaHue GU3MIECKUX CBOMCTB 00pa3lioB
HEOPraHWYECKUX BEIIECTB, HaOMo/eHne (Ppu3nyeckux (TJIaBJICHUE BOCKA, TasHUE JIbJIa, PAaCTHUPAHUE
caxapa B CTyNKe, KHUIICHHE M KOHJCHCAIUS BOJBI) U XUMHUYCCKUX (TOpPEHHE CBEYH, MPOKATHBAHUEC
MEIHOW TPOBOJIOKH, B3aMMOJICHCTBHE MeNla C KHUCJIOTOH) sBIEHUH, HAOMIOJEHHE U OMUCaHHE
MPU3HAKOBIIPOTEKAHUS XUMHUECKUX PEaKIIHii (pa3iokeHne caxapa, B3aUMOACHCTBUE CEPHON KUCTIOTHI
¢ xjopuaoM Oapwusi, pasnokenue ruapokcuaa meau (I1) mpu HarpeBaHuM, B3auMOICHCTBHE XKeje3a ¢
pactBopoMm comu Meau (II), usydeHuwe cmocoOGoB pasneneHus cmeceld (C TOMOIIBI MarHuTa,
bunbTpoBaHMe, BBHIAPUBAHHUE, AUCTUILIALMA, XpoMaTorpadus), MpPOBEIEHWE OYUCTKH MOBApEHHOU
CONM, HaONIOJICHWE M OINHCAaHWE pPEe3yNbTaTOB TMPOBEACHUS OMbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXPaHEHUsS MACChI, CO3JJaHIe MOJIeTIEH MOJIEKY (IIapOCTEPIKHEBBIX ).

BaxHeline npeacTaBUTE/IM HEOPraHUYECKHUX BELIeCTB

Bo3ayx — cmeck razoB. CocraB Bo3ayxa. Kucinoposa — aseMeHT u npoctoe BemecTBo. Haxoxaenne
KHUCTIOpoJla B mpupone, (Gu3NyYecKue W XUMHUYECKHe cBoWcTBa (peakuuu ropeHusi). OKCHUIBL
[Tpumenenne xucnopona. CrocoObl MONyYEHHs] KHCIOPOJAB JTA00OPATOPUN U IPOMBIIIIICHHOCTH.
Kpyrosopot kuciopoaa B mpupoze. O30H — aJuIOTPOITHAS MOJU(PHUKAIHS KHCIOPOA.

TemnoBoit  3¢pdekT XuMUUEeCKOW  peakiu, TEePMOXHUMHUYECKHE YpaBHEHHS, 3K30- U
OHIOTEPMUYECKUE peaku. TOMIMBO: yroib U METaH. 3arpsi3HEHNE BO3/lyXa, YCUJIEHUE TaPHUKOBOIO
s dexTa, pazpyiieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u npocrtoe BeniectBo. HaxoxaeHue Bojiopojia B mpHupoje, pu3ndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oay4yeHus. Kucnotel u comu.

MossipHblii 00bEM Ta30B. Pacy€Thl IO XUMHUUECKUM YPaBHEHUSIM.

®usnueckue cBoucTBa BOAbl. Boma kak pactBopurens. PactBopel. HacelinieHHble U
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HEHACBILLICHHBIE PAaCTBOPBI. PaCTBOPMMOCTH BeLIECTB B BOJE. MaccoBasi 10Jisl BEMIECTBAB PACTBOPE.
Xumuueckue cBoMcTBa BOjAbl. OcHOBaHus. Poiib pacTBOPOB B MPUPOJE U B JKU3HU YEJIOBEKA.
KpyroBopot BoJibI B ipupo/ie. 3arpsi3HeHUE TPUPOIHBIX BOJ. OXpaHau OYUCTKA MPUPOJIHBIX BOJ.

Knaccudpukanus Heopranmueckux coeaumHeHuid. Oxcunsl.  Krnaccudukamuss — OKCHJIOB:
coneoOpa3yromue (OCHOBHBIC, KUCIOTHBIC, amM(pOTEepHBIC) M HecoseoOpasyronme. Homenkmnarypa
OoKcu0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCHUIOB. [loyueHne OKCHI0B.

OcHoBanus. Kiaccubukauuss ocHoBaHM: MIENOYM UM HEPACTBOPUMBIE  OCHOBAHMSL.
Homenkiarypa ocHoBanuil. ®uU3MYECKME W XUMHYECKHE CBOMCTBA OCHOBaHUHU. [lomyuenue
OCHOBaHUH.

Kucnorel. Knaccudukanms xucmor. Homenkmatypa xucinor. dDusznyeckne u XUMHYECKHE
cBoicTBa KUCIOT. P aktuBHOocTH MeTtaiuioB H.H. bekerosa. [Tonyuenue kucior.

Comu. Homenknarypa cosneil. ®dusznueckue M XUMHUYECKHE CBOMCTBA COJICH.

ITomy4yenue conen.
I'eneTnueckas cBsI3b MEKy KJIACCAMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuu sKcnepumenm.:

KAueCTBEHHOE OMpEJeNICHUe COJEepKaHUs KHCIOpOoAa B BO3AyXe, IMOJIy4eHUE, COOUpaHUe,
pacro3HaBaHME€ U H3Y4YEHHE CBOMCTB KHUCIOpOAa, HAOMIOJeHHEe B3aHMMOJCHCTBUS BEILIECTB C
KHUCIIOPOJIOM U YCIIOBUS BO3HHKHOBEHHS W TMpEKpallleHus TropeHus (moxkapa), O3HaKOMIIEHHE C
o0Opa3laMu OKCHJIOB M OMUCaHHE UX CBOWCTB, MOJydeHHE, cOOMpaHHUE, paclo3HaBaHHE W U3YyYCHUE
CBOMCTB Bojopoda (ropeHue), B3ammozelcTBue Bomopoma ¢ okcugom Meau (I1)  (Bo3moxkHO
WCIIOJIb30BAaHUE BHJIEOMATEPHATIOB), HaOMIO/IeHHE O0Opa3loB BEIIECTB KOJWYECTBOM 1 MOJIb,
UCCIIEIOBaHNE OCOOCHHOCTEN pacTBOPEHUS BEILLECTB C PA3IIMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE
pacTBOpPOB € OMNPENEIEHHON MAacCOBOM JOJEM pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHUCTBUE BOIBI C
MeTaJljlaMi (HaTpueM M KajblueM) (BO3MOKHO MHCIIOJIb30BaHHE BUJEOMATEPHANIOB), UCCIIEIOBAHUE
00pa3l0B HEOPraHMYECKHX BEIIECTB pA3JIMYHBIX KIJIACCOB, HAOJIOJEHWE W3MEHEHHUS OKPAaCKU
WHIMKATOPOB B pacTBOpax KHCIOT W IIejodYei, u3yueHue B3aumojeictBus okcuma meau (1) ¢
pacTBOPOM CEpHOM KHCIOTHI, KHUCJIOT C METaJUIaMM, peakuuid HeHUTpaau3aluu, MOoJydeHHUe
HEpPAaCTBOPUMBIX OCHOBAHHIA,

BBITECHEHHUE OJIHOTO METaJlla IPYTUM U3 PACTBOPA COJIM, PEUICHUE IKCIIEPUMEHTAIIBHBIX33/1a4 10 TEME
«Baxneumue K1accsl HEOPraHMYECKUX COETUHEHUI.

Iepuoanuecknii 3akoH u Ilepuoamyeckasi cucreMa XMMHYECKHX JJIEMEHTOB
JA.A. MenpeneeBa. CtpoeHue aToMoB. XHMHYecKasi CBA3b. (OQKHUCIUTEIBHO-

BOCCTAaHOBHUTEJ/IbHbIE peaKIINH

[lepBbpie MOMBITKH KiIacCU(PHUKAIUU XUMHUYECKUX diieMeHTOB. lloHATHE O Tpymmax CXOMHBIX
AJIEMEHTOB (IIEJIOYHBIC M IIEJIOYHO3EMETbHBIE METaJUIbl, TAJOTCHBI, MHEPTHBIC Ta3bl). JJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEPHBIE OKCUJIBI U THIPOKCH/IBI.

[lepnonnueckuit  3akoH. Ilepmonmueckas cucrema XUMHUYECKUX anemenToB JI.U.
MenneneeBa. KopoTtkonepuonnas wu anuHHonepuogHas ¢opmbl  [lepuoanueckoit  cucremsl
xumuueckux sneMeHToB J[.M. Menaeneesa. Ilepuonabl u rpynmbl. @U3HYECKHUN CMBICT HOPSIKOBOIO
HOMEpa, HOMEPOB MEPUOJIa U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX snep. M3orombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0osiouek aToMoB TiepBbIX 20 xuMudeckux s1emMeHToB [lepuoanueckoit cuctemsl .M. Menneneena.
XapakTepucTUKa XMMHYECKOIO 3JIEMEHTa O €ro mnojoxeHuto B Ilepumommueckoin cucreme [[.U.
Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHHUsI pajuyca aTOMOB XHUMHYECKHUX HJIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpynnaM U Meproiam.

3nauenue Ilepuogumueckoro 3akoHa u Ilepuoandeckoi CUCTEMBbl XMMUYECKUXDJIEMEHTOB JIs
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pa3BUTHsA HayKu U npakTtuku. /.M. MenzaeneeB — yd€HbIN U TpaXkaaHUH. XUMHAYECKAst CBSI3b.
KoBanenrtHas (mosisspHast U HEMoJsIpHas) CBS3b.
DNEeKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.
Crenenp oxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. IIponeccsl okucieHus u
BOCCTaHOBJICHMsI. OKUCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuu 5Kcnepumenm:

M3ydeHrue o0pa3IloB BEIICCTB METAJIOB U HEMETAJUIOB, B3aUMOJCHCTBHE THIPOKCHIA IIMHKA C
pacTBOpaMH KHCIIOT W IIEJI0YeH, MPOBEACHUE OMBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI OKUCITUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX peaklnil (rOpeHre, peakuu pa3ioKeH s, COSTUHEHHUS ).

Medswxcnpeomemmuvie cesazu

Peanu3arust MeXIpEeAMETHBIX CBS3€H MPU M3yUYEHUU XUMHUU B 8 KJIacce OCYIIECTBISIETCS uepe3
UCIIONIb30BAaHUE KaK OOIIMX EeCTECTBCHHOHAYYHBIX TOHSATHH, TaK W TOHATHHA, SBISIONIMXCS
CHUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO- HAYYHOTO IIMKJIA.

OO0mue ecTecCTBeHHOHAYYHBIC TOHSATHSA: HAy4HBIA (DaKT, THUIOTE3a, TEOPHSs, 3aKOH, aHaJu3,
CUHTE3, KIIACCHU(UKAIUs, IEPHOINIHOCTh, HAOIIOACHHUE, IKCIIEPUMEHT, MOACIUPOBAHNE, U3MEPEHUE,
MOJIEJIb, SIBIICHUE.

Oduzuka: wMarepusi, aToM, OJJIEKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKIUI, HU30TOIIbI,
pPaauOaKTUBHOCTh, MOJIEKYJIA, SJEKTPUUECKUM 3apsij], BEIIECTBO, TEJIO, 00BEM,

arperaTHOe COCTOSTHHE BEIIECTBA, ra3, (U3NYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUS,KOCMOC,
I1aHeThl, 3BE3/b1, CoHIIE.
buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTOPOIBI, TOJIE3HBICHCKONIAEMBbIE,
TOIJIMBO, BOJIHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA TIPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBbBTATDBI

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O O0ILIEro 00pa30BaHus JOCTUTAIOTCA
B X0/ie 0OOyueHUs XMMUU B €JUHCTBE y4eOHOW M BOCHUTATENbHOM JESTEIbHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMU POCCUMCKMMH COLIMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
OPUHATBIMM B OOIIECTBE MpaBWIaMM M HOPMaMU IIOBEIEHHUS U CIOCOOCTBYIOT IIpoleccam
CaMOIIO3HaHUs, CAMOPA3BUTHSI U COLIMATN3AUNO0YyYaIOLITXCS.

JIMYHOCTHBIE Pe3yNbTAaThl OTPAKAIOT FOTOBHOCTh OOYYAIOIIKUXCS PYKOBOJICTBOBATHCS CHCTEMOI
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMil M pacCLIMpEHUE OIbITA ACSITEIBHOCTH HAa €€ OCHOBE, B TOM
qHCIIe B YaCTH:

1) NAaTPUOTHYECCKOI'0O BOCIUTAHUSA:

HECHHOCTHOI'O OTHOLICHHA K OTCUCCTBCHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY H HAYYHOMY
HaCJICIHIO, IOHUMAaHHWA 3HAUYCHUA XUMHUYECKOMH HAaYKH B ) KU3HU COBPCMCHHOT'O O6IJ_I€CTB3., CIIOCOOHOCTHU
BJIaACTH ,Z[OCTOBCpHOfI HH(I)OpMaHHCﬁ 0 IMCPCHOBBIX AOCTHUIKCHHUAX W OTKPBITUAX MHpOBOﬁ n
OTE€YECTBEHHOM XUMHHU, 3aUHTCPCCOBAHHOCTUB HAYUHBIX 3HAHUAX 00 yCTpOﬁCTBC MHpa U 06II_ICCTBa;

2) IrpakKaIaHCKOro BOCIHUTAHUA:
OpeaACTaBICHHUA O COOHUAJIBHBIX HOPMax HW IpaBUlIaX MCEKIUNYHOCTHBIX OTHOIICHUN B
KOJIJICKTUBE, KOMMYHHKaTHBHOﬁ KOMIIECTCHTHOCTH B O6H.[CCTB€HHO HOJ'I@SHOf/i, yqe6Ho-
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UCCIIEN0BATEIIbCKOM, TBOPYECKOM 51 IpYrux BHUJIAX JeSATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOH [EATENbHOCTH IPH BBINOJIHEHUH YYE€OHBIX, MO3HABATENBHBIX 3ajad,
BBIMOJIHEHUH XMMUYECKHX OKCIEPUMEHTOB, CO3/IaHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOINOHMMAHUIO W B3aMMOIOMOIIM B TpoIecce ATOH y4yeOHOW [esATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHME U IOCTYIIKM CBOMX TOBApMILEH C MO3ULIUU HPABCTBEHHBIX M IPABOBBIX
HOPM € Y4E€TOM OCO3HAHUs IOCIEACTBUHI IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHHS:

MHUPOBO33PEHUYECKUE TPEICTABICHUSA O BEILECTBE M XMMHUYECKOM pEaKkLHU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTUsA HAYKM M COCTABJIAIOLIME OCHOBY I IOHMMAaHUA CYILIHOCTHU
Hay4YHOH KapTHHBI MHUpA, INPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS IMPHUPOJBL,
B3aMMOCBA35X YEJIOBEKAa C MPUPOAHOM CPEIOH, O POJIM XUMUU B IIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHBBI, HAIIPaBICHHBIE HA IIOJYyYEHHE HOBBIX 3HAHUM 110 XUMHH,
HeoOXoauMble /sl OObSCHEHHMs HaOJIOJaeMbIX MpPOLECCOB U SBJICHMH, I103HABATEIIbHOM,
MH(OPMALMOHHON M YNTATENbCKON KYJIBTYpPbI, B TOM YUCJIE HABBIKOB CAMOCTOSATEIbHON

paboThl ¢ Y4EOHBIMH TEKCTAMH, CIIPABOYHOM JIUTEPATYPOM, JOCTYIMHBIMU TEXHUYECKUMH CPEICTBAMHU
UH(OPMALMOHHBIX TEXHOJIOTHIA;

MHTEpEC K OOYYEHHUIO M TO3HAHMIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHMI0, TPOCKTHOH M WCCICIOBATEIbCKOW JEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABJICHHOCTH ¥ YPOBHS OOYUYCHUS B IalbHEUIIICM;

4) hopMupOBaHUS KYJILTYPbI 310POBbSI:

OCO3HaHUE I[EHHOCTU YXKU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO, YCTAHOBKH Ha
3JIOpOBBIM 00pa3 KU3HU, OCO3ZHAHME TOCIEACTBUNA M HEMPUATHE BPEIHBIX MPUBHIUEK (YMOTpeOleHus
QJIKOTOJIsl, HAPKOTHUKOB, KYypeHHs), HEOOXOJUMOCTH COONIOACHHUS MpaBWil O€30HMacHOCTH IMpHU
oOpallleHuu ¢ XMMHYECKHMHU BEIECTBAaMH B OBITY U pealbHOM JKU3HH;

5) Tpyaosoro Bocnuranus:

MHTEPEC K MPaKTUIECKOMY U3yUeHHIO TIpodeccuii U Tpyaa pasIMuHOro POJa, yBAKEHHE K TPYIY
W pe3ynbTaTaM TPYAOBOH JeATelbHOCTH, B TOM YHCIE HAa OCHOBE MPHMEHEHHS TPeAMETHBIX 3HAHHiL
10 XMMHH, OCO3HAHHBIH BHIOOD HHIMBHAYATbHOH TPAaeKTOPHH MPOJOIKEHHS 00Pa3oBaHHUA C Y4ETOM
JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTpPeOGHOCTEI,
YCTeIHON Mpo(ecCHOHANTBHON NeATENHOCTH U PasBUTHS HEOOXOIMMBIX YMEHMi, TOTOBHOCTH
aJlanTUPOBAThCA B IPO(ECCHOHANLHOM CPEIE;

6) sK0/I0rHUECcKOro BOCIHTAHMS:

9KOJIOTUYECKH IIEJIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HUCTOYHUKY KHU3HHU Ha 3eMie,
OCHOBE €€ CyIIeCTBOBaHUS, IMOHUMaHWE IIEHHOCTH 3J0POBOTO M 0€30macHOTO o0pas3a KU3HH,
OTBETCTBEHHOE OTHOIIECHHUE K COOCTBEHHOMY (PM3MUYECKOMY M TCHXHUYECKOMY 3JJ0pPOBBIO, OCO3HAHHE
LEHHOCTU COOJII0/IeHUsI TpaBui OE30MACHOTO MOBEACHUS NMpU paboTe C BEIIeCTBAMM, a TaKke B
CUTYAIUIX, YTPOKAIOIIUX 3JI0POBBIO WKU3HU JIIOJICH;

CIIOCOOHOCTH TPHUMEHATH 3HAHUS, TONydyaeMble TIPU U3YUYEHUU  XHUMHHU, IJIS PEIICHUS
3a/1a4, CBA3AHHBIX C OKPYKAIOMIEH MPHUPOTHOM CpPEIOH, ISl TMOBBIILICHHUS YPOBHS SKOJOTHYECKON
KYJIbTYpbI, OCO3HAHHS TJIOOQJIBHOTO XapaKTepa HSKOJOTUUYECKHX TNPOOJIeM M TyTeH HuX pemIeHUs
MOCPEJICTBOM METOJIOB XHMHH, HKOJOTHYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
ITO3HABATEJIbHOW, KOMMYHUKAaTUBHON M COLIMAJIBHON ITPaKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B COCTaBEC MCTANpCAMCTHBIX PE3yJIbTAaTOB BBIACIAOT 3HAYUMBbIC OJIA
dbopMHUpOBaHKST MUPOBO33pEHHUS OOIIEHAYYHBIE MOHATHS (3aKOH, TEOpHs, MPUHIIUI, THMOTe3a, (aKT,
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CUCTEMA, IIPOLIECC, HKCIEPUMEHT U JPYyroe.), KOTOPbIE HCHOJIb3YIOTCS B €CTECTBEHHO-HAayYHBIX
y4eOHBIX MpeaMeTax M IO3BOJISIIOT Ha OCHOBE 3HAaHUM M3 O3TUX MPEAMETOB  (OPMHUPOBATH
OpeICTaBICHUE O IEJIOCTHOW HAaydyHOW KapTUHE MHpa, U YHHBEpCaJlbHbIE ydeOHbIE AECHUCTBUS

(mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYJSATUBHBIE), KOTOpBIE o0ecreunBaroT
¢dbopmupoBanue TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHWPOBAHUIO M OCYIIECTBICHUIO YU4eOHOM
JIeATEIbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIe JeiCTBUS
Bba3oBble JJoruueckue aeiicTBUS:

YMGHI/ISI HUCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUA HpI/I OCBOCHHNHU 3HaHI/II\/JII paCKpLIBaTB
CMBICJI XUMHNUYCCKHUX HOHHTI/Iﬁ (BBII[CJISITB ux XapaKTeprIC HpI/I3HaKI/I, yCTaHaBJII/IBaTB B3aUMOCBS3b C
I[I)YTI/IMI/I HOHSITI/ISIMI/I), HUCIIOJIB30BATh IIOHATHUSA IJIA 06'LSICHGHI/ISI OTOCJIIBHBIX q)aKTOB nu HBHGHHﬁ,
BI)I6I/IpaTI) OCHOBAaHUsA " KpI/ITepI/H/I JUJIA KﬂaCCHq)HKaHHH XUMHUYCCKHUX BCHICCTB U XHUMHUYCCKHUX
peaxunﬁ, yCTaHaBJII/IBaTI) HpI/I‘-H/IHHO-CJIeI[CTBeHHI)IC CBsSI3H MC)KI[y O6”I)GKTaMI/I I/I3y‘~IeHI/I$I, CTpOI/ITI)
JIOTHUYCCKHUC paCCY)KZIGHI/Iﬂ (I/IHILYKTI/IBHBIG, I[CIIYKTI/IBHI)IC, 1o aHaJIOFI/II/I), eJiaTb BBIBOABI H
3aKJIIOUEHUS;

YMEHHE TMPUMEHSATh B TNpOIEccCe TMO3HAHHWS MOHATHUA (MPEAMETHbIE U MeETalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIHM, HCHOJIb3yeMble B XUMHUHU, MpeoOpa3oBbIBATH UIMPOKO
MpUMEHSEMbIE B XHMHH MOJICIbHBIC MPEJICTABICHUS — XWMHYCCKHMH 3HAK (CHMBOJ JJIEMCHTA),
XuMH4YecKas popMmysa U ypaBHEHHE XMMHYECKON peakllMi — MpPU pelIeHUHd Yy4eOHO-TI03HABATENbHBIX
3a1a4, ¢ y4€TOM STUX MOJENBHBIX IPEACTABICHUI BBIABIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC
MPU3HAKU M3Y4aeMbIX OOBEKTOB — XMUMUYECKUX BEIIECTB M XUMUYECKUX PEAKIIMi, BBIBIATH 00IIHE
3aKOHOMEPHOCTH, NPUYMHHO-CIICJICTBEHHBIC CBA3M U MPOTHUBOpPEYMs] B H3Y4aeMbIX IIpoIleccax u
SIBJICHUAX.

ba3oBrble uccienoBarenbCcKue 1ecTBUS:

YMEHHUE HCIIOJIB30BATh ITOCTABICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHUs, & TAKKE B
Ka4yecTBE OCHOBBI Ui (OPMHPOBAHMS THUIOTE3bl IO MNPOBEPKE NPABUIBHOCTH BbICKa3bIBAEMBIX
CYKJICHUH;

IpUoOOpeTeHne OMbITa IO IJAHUPOBAHUIO, OPraHM3AaLUU U TPOBEIACHUIO YYEHHUYECKHX
HKCIEPUMEHTOB, YMEHUE HAOMI0JaTh 3a XOJOM IIPOIECcCa, CaMOCTOATENBHO MPOTHO3MPOBATH €ro
pe3ynbTaT, QopMyiaHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOIO OIBITA,
UCCIIEIOBaHMs], COCTABJIATh OTYET O IPOJEIAHHON padoTe.

Pa6ora c undopmanueii:

yYMEHHE BBIOMpATh, aHAJIW3UPOBATb U HHTEPIPETHPOBATh MH(YOPMALMIO PA3IUYHBIX BUJOB M
dbopM TpenCcTaBIECHUS, IMOJY4aeMyl0 U3 pa3HbIX HCTOYHUKOB (HAY4YHO- MOIYJspHas JMUTEparypa
XUMHYECKOTO COJIepKaHMs, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTra), KpUTHUECKU OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE TMPUMEHSATh pPa3IMYHble METOJBl W 3alpochl MpPU MOHMCKE M 0TOOpe MHpOpManuu U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMMBIX MJIsS BBITOIHEHUS YYEOHBIX W MO3HABATEIbHBIX 3ajad
OTpeNeIEHHOTO THUIa, MpUOOpeTeHWe OmbiTa B 00JaCTH WCIOJIB30BaHUS  MHGOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIAJIEHUE

Ky.]'[BTypOﬁ AKTHUBHOI'O HMCIIOJIB30BaHUA PA3JIMYHBIX IMOUMCKOBBIX CUCTEM, CAMOCTOATCIIBHO BBI6I/IpaTI)
ONTUMAJBHYI0O (OpMYy TpPEICTaBICHUS HHPOPMAIMM ¥ WUIIOCTPUPOBATh pELIaeMble 3a/ladyu
HECJIO)KHBIMU CXeMaMHU, IuarpaMMaMu, IpyruMu popMamMu rpad KUK WX KOMOUHAIUSIMU;

YMEHHE UCIONB30BaTh W AaHATU3UPOBATh B Tpollecce Y4eOHOM M HCCIeq0BATENbCKON
NCATCIIBHOCTHU I/IH(bOpMaI_[I/IIO O BJIMAHWUHN HNPOMBINIIICHHOCTH, CCJIIBCKOI'O XO3SIMUCTBA U TPAHCIIOPTA Ha
COCTOSTHHE OKPYXKAIOUIEH MPUPOTHON CPEIBI.



KoMMyHMKaTHBHBIC YHMBEpCAJIbHbI¢ yUyeOHbIC ACHCTBUA:

yYMEHHE 3a7aBaTh BOMPOCH (B XOJA€ auanora U (WiIH) AUCKYCCHH) MO CYIIECTBY OOCYKIaeMOun
TEMBI, (HOPMYITHPOBATH CBOW MPEIOKECHHSI OTHOCUTEIHHO BHITIOTHEHUS MPE/TIOKEHHON 3a/1a4;

MpUOOpETEHUE OMbITa MPE3CHTALUU PEe3yJIbTAaTOB BBINOJHEHUS XUMHYECKOIO 3KCIEpUMEHTa
(;1abopatopHoro ombiTa, Ja00paTopHOil pabOTHI MO HCCIENOBAHUIO CBOICTB BEIIECTB, Yy4eOHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOH CO CBEPCTHUKAMH MO3HABATEIHLHOM U HMCCIICIOBATEIBCKOU
NESATENIbHOCTH TpU PEIICHWH BO3HUKAIOMIMX Mpo0JieM Ha OCHOBE yuéTa OOIIMX HWHTEPECOB U
COTJIACOBAHUS TMO3HMIMKN (0OCYKIeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIC IITYPMBI», KOOPAHHALIUS COBMECTHBIX ICHCTBHI, ONMpeAeNieHUE KPUTEPHEB IO OICHKE
KauyecTBa BBIIIOJIHEHHOM pabOThI U Apyrue);

PeryjsiTuBHbIC YHMBEpPCaJbHbIC¢ Y4eOHbIC CHCTBUS:

YMEHHE CaMOCTOSITEJIbHO OIpPEAENsATh LEeNH JAEATEeIbHOCTH, IUIAaHUPOBATh, OCYILECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO JIEATEIBHOCTh, BHIOMpATh Hanbomee
3 PeKTUBHBIE CITOCOOBI pelIeHHs] YYeOHBIX M MO3HABATEIbHBIX 3a7ad, CAMOCTOATEIBHO COCTaBIIAThH
WIH KOPPEKTUPOBATh MPEATOKEHHBIM alropuT™M ACWCTBUN TpPU BBHINOJIHEHHM 33JaHUNl ¢ y4€ToM
[IOJIyUE€HUS! HOBBIX 3HAHMW 00 M3yyaeMbIX OOBEKTaX — BEUIECTBAX M pEaKUusiX, OLEHUBATb
COOTBETCTBHUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHOMN IIeNM, YMEHHE UCIOJIb30BaTh U aHAIU3HPOBATH
KOHTEKCTBI, IpeJiyIaraéMbl€ B YCIIOBUU 3aJJaHUI.

HPEIMETHBIE PE3YJIBTATDI

B cocraBe nmpenMeTHBIX pe3yibTaTOB [0 OCBOEHUIO  O0S3aTENBHOIO  COJEpIKaHus,
YCTaHOBJIEHHOIO  JaHHOW  (enepanbHO  pabodell  MporpaMMol,  BBIACNSIOT:  OCBOEHHBIE
00y4aroImyUMUCs HayuHble 3HAHUS, YMEHUSI U CHOCOOBI JeWcTBUH, crenuduueckue ajs npeIMeTHON
obnact «XUMHSA», BHUJIBI ACSITEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHMS, €ro WHTEpPIpEeTalHH,
npeoOpa30BaHUIO M MPUMEHEHHIO B Pa3IMYHBIX yYEOHBIX U HOBBIX CUTYAIHIX.

K koHIy 00yueHus B 8 kJiacce mpeIMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTb Y O0YYAIOIUXCS YMEHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSATHI: aTOM, MOJIEKYJa, XUMUUECKUN 3JIEMEHT,
IPOCTOE BEILIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOAHAs), BaJEHTHOCTH,
OTHOCHUTEIJIbHAs aTOMHAas M MOJIEKYJspHas Macca, KOJMYEeCTBO BEIIeCTBAa, MOJIb, MOJISIpHas macca,
MaccoBasl JIO0Jii XHMHUYECKOTO »JJeMEHTa B COECIUHEHUHM, MOJIAPHBIM O00BEM, OKCHJ, KHCIIOTA,
OCHOBaHUE, COJIb, D3JEKTPOOTPULIATENIbHOCTh, CTENEHb OKUCJICHMS, XHUMHYECKas peakuus,
KJIacCU(UKaLM pPEaKIHil: peakuu COEeIWHEHUs, pEeaKUWu paszJoKEHUs, peaklUuu 3aMelleHus,
peakiuu oOMeHa, 3K30- M 3HJIOTEPMHUYECKHE pEeaKlUH, TEIUIOBOM 3(PQeKT peakiuu, sipo aroma,
AIIEKTPOHHBINA CJIOM aroma, aTOMHas OpOWTalb, paguyc aToMa, XHWMHYEcKas CBS3b, MOJISpHas U
HENoJIsipHasi KOBaJIGHTHasl CBSI3b, MOHHAsS CBSI3b, MOH, KAaTHOH, AaHUOH, PAacTBOpP, MaccoBasl [0Jis
BelecTBa (IPOIIEHTHASI KOHIICHTPAIIHS) B PACTBOPE;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUH U MPUMEHATh 3TUIOHITUS TPU
ONMCAHNU BEUIECTB U UX NPEBPALLEHUI;

UCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY Ul COCTaBJIEHUS (POPMYJ BEIIECTB M ypaBHEHHH
XUMHUYECKHUX PEaKIINi;

OIpeJIeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTEIIEHb OKUCIICHUS
JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAMICKHOCTh BEUIECTBK ONPEAEIEHHOMY KIIacCy
COeMHEHUN 1o (GopMysaaM, BHJ XUMHUYECKOW CBSI3M (KOBAJIEHTHAas M WOHHAs) B HEOPraHUYECKHX
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COCIMHEHUSIX;

packpsiBaTh cmbici Ilepuoanueckoro 3akona .M. MeHneneeBa: 1eMOHCTpUPOBATh TOHUMAHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX 3JIEMEHTOB OT MX MON0KeHUs B [lepuoanueckoit
CUCTEME, 3aKOHOB COXPAHEHMs MacChl BEILECTB, IIOCTOSIHCTBA COCTaBa, ATOMHOMOJIEKYJISIPHOIO
yueHus, 3aKoHa ABOrajpo;

ONKCHIBATh W XapaKTepu3oBaTh TaOMuuHyr ¢Gopmy lleproamueckoil CUCTEMBl XHUMHYECKUX
9JIEMEHTOB: pa3/inyaTh MOHATHUS «TJIaBHas moarpynna (A-rpymmna)» u
«moboyHas noarpymnmna (b-rpymma)y», Mansie U OOJBIINE IEPHOIBI, COOTHOCUTH 0003HAYCHHUSI, KOTOPHIC
umerorcs B Tabmuue «llepuoanyeckas cucrtema xummuueckux snementoB .M. MengeneeBay ¢
YUCJIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XMMUYECKHMX JJIEMEHTOB (COCTaB W 3apsj sjapa,
o011ee YMCIIO 3JIEKTPOHOB U PACIIPENEICHUE UX 110 3JIEKTPOHHBIM CJIOSIM);

KJIACCU(UIIUPOBATh XUMHUYECKUE DIIEMEHTHI, HEOPTAaHMUECKUE BEIIECTBA, XUMUICCKUE DPEAKIIHH
(Mo 4YMcny M COCTaBy YYAaCTBYIOIIMX B PEAKIUU BELIECTB,NO TEIIOBOMY 3G (DEKTy);

XapakTepU30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPKJAsi ONUCAHUE IPUMEPAMH MOJEKYJISPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX
pEeaKuii;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT MX KaY€CTBEHHOI'O COCTaBa,BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX MPEBPALEHUN B Pa3JIUUYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MacChl BEILIECTB, MAacCOBYHO JIOJIO
XUMHUYECKOI'0 3JIEMEHTA 110 (JOpMyJie COEAUHEHNS, MaCCOBYIO JIOJII0 BEIIECTBA B paCTBOPE, IPOBOAUTH
pacy€Thl 10 YPAaBHEHHUIO XMMUYECKOM peaKIuu;

IIPUMEHSATh OCHOBHBIE OIEPALUU MBICIIUTEIILHONW AEATENbHOCTH — aHAJIU3 U CUHTE3, CDaBHEHHUE,
00o011eHne, cucTeMaTu3aluio, KIacCu(pUKaINIO, BbIIBICHUE IPUUMHHO- CIIEJICTBEHHBIX CBSI3eH — A
HN3YUCHUA CBOMCTB BEIICCTB U XHMMHUYCCKUX peaKHI/Iﬁ, C€CTCCTBCHHO-HAYYHBIC MCTO/bl IMO3HAHUA —
HaOJr0IeHNe, U3MEPEHNE, MOJICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHBIA 1 MBICTICHHBIN);

ClIeZIoBaTh MpaBUJIaM MOJb30BaHMUs XMMUYECKOH MOCy10i n 1abopaTopHBIM 000pYAOBaHHEM, a
TAKXXE IIpaBUIaM o6pameH1/I51 C BCIIECTBAMMU B COOTBCTCTBUUC MHCTPYKLOUAMHU IO BBIITOJIHCHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB I10 MOJIYYEHHUIOU COOMPAHUIO ra3000pa3HbIX BELIECTB (BOJOpOa
U KHCJIOpO/a), TNPUTOTOBJIECHUIO PAcTBOPOB C OINpPEAEIEHHOM MaccoBOHM J0Jieil pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh M MPOBOAUTH XUMHUYECKHE SKCIIEPUMEHTHI 10 PACMO3HABaHUIO PACTBOPOB
1IeJI0ued ¥ KUCIOT C TOMOUIbIO MHAUKATOPOB (JIaKMYyC, (peHONPTaenH, METUIIOPAHK U APYTHUE).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
N HaumenoBanue K o
0 OJINYECTBO CHOBHBIC BUJIBI A€ATEIIbHOCTH
pasaciioB U TEM 4ACOB Conepsxanue oOy4eHUs
/11 00yJaroImuxcs

y4eOHOTO MpeaMeTa

Pa3nen 1. [lepBonayajibHbIe XUMHYECKH

¢ NOHATHHA

1.1 | Xumus — BaxkHast 5
00J1aCTh
€CTECTBO3HAHUS U
MIPAKTUYECKON
JeSITEIbHOCTH
YyeloBeKa

[Ipeamet xumMuu. Posib XMMUH B )KU3HUYEIIOBEKA.
XuMus B CUCTEME HayK.

Tena n BemiecTBa. GU3NYECKUE CBOKWCTBA
BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB.
ITonsiTHE 0 METOAX TO3HAHUAB XUMUU. UKCTHIE
BemiecTBa U cMecH. CrocoObl pa3aesieHus! CMECEH.
Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu:

3HAKOMCTBO C XUMHUYECKOI MOCYA0H, C IPaBUIIaMH
paboThI B Ta0OpaTOpHUH U IPUEMaMH OOPAIIeHHS C
11a00pPaTOPHBIMOOOPYIOBAHUEM.

OusnuecKre CBOHCTBAa 00pa3I0B HEOPraHUIECKUX
BEIIECTB — METAJUIOB U HEMETAJUIOB.

Crioco0sI pazenenus cmeceit ((puiIbTpoBaHue,
BBINIApUBaHUE, AUCTHIUIALM, XpoMaTorpadusi).
Jlabopamopnuvle onvimol: I3ydeHue u onucanue
(pM3NYIECKUX CBOMCTB 00PA3IOB HEOPTAHMIECKUX
BEIIECTB.

N3zyyenne ciocoOoB paszeneHus cMmecei (¢
MOMOIIBI0 MarHHUTA).

IIpaxmuueckue pabomoi:

Ne 1. IpaBuina paboThl B 1a00paTOpuu U MPHUEMBI
oOpareHus ¢ 1adopaTOPHLEIM 000PYTOBAHHEM.

Ne 2. Paznenenue cmeceil (Ha npuMepe OUYUCTKH

TTOBAPCHHOM COJIH)

PackpbIBaTh CMBICT N3Y4aeMbIX TOHSATUH.
PackpeiBaTh ponb XMMHH B IPUPOAE U KU3HU
YeJoBeKa, €€ CBA3b C APYTMMHU HayKaMHu.
Pa3znuyath yncThIE BElleCTBa U CMECH; OJTHOPOJIHBIE U
HEOJHOpOAHBIE cMecH. Paznnuarte Gusnueckue u
xumuueckue sBieHud. CiaenoBarh anropurMam
HCTIOJIb30BaHHUSIIKCIIEPUMEHTAIBHBIX METOOB —
HaOJIOEHUS U SKCIIEPUMEHTA.

Habmtonath 1 onmuceBaTh 00BEKTHI MTPH
MIPOBEICHUH JEMOHCTPALIMNA U Ta00paTOPHBIX
OTIBITOB IO U3YYEHHIO (PU3NIECKUX CBONCTB
BEIIECTB, CIOCO00B pa3ieNieHNus: cMecei
BelecTB. [[poBoAUTE XUMUUECKUA
SKCIIEPUMEHTIIPU pa3/ieTIeHnH cMeceit (Ha
MpUMepe OYUCTKU MIOBApEHHOM COJIN) B X0/€
mpakTuaeckoi padotsl Ne 2. CienoBath
IIpaBUJIaM I0JIb30BAHMS XUMUYECKOH TIOCYA0M
u 1a60paTOPHBIM 000PYIOBAHUEM, a TAKKE
MpaBHJIaM OOPAIEHHS C XUMHYECKUMHU
BEIIECTBAMMB COOTBETCTBUH C MHCTPYKIIUEH
IIPY BBITIOJIHEHUH NTPAKTHYeCKOMpadoTsl Ne 1.

BricTpanBaTh pa3BEpHYThIE MICEMEHHBIE M YCTHBIE
OTBETHI C OTIOPOI HAa HHPOPMALIUIO U3 YIeOHUKA 1
CIPaBOYHBIX MaTE€PUAJIOB, IPaMOTHO HCIIOJIb30BATh
M3Yy4EHHBIM OHATUIHBIN anmapar Kypca XUMUU
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1.2.

BemiectBa un
XUMHUYECKHE
peaKuuun

15

ATOMBI 1 MOJIEKYJIbI. XUMUYECKUEIIEMEHTHI.
CUMBOIIBI XUMHYECKUXAJIEMEHTOB. [IpocThie u
CJIOKHBIE BEIIeCTBa. ATOMHO-MOJIEKYJISIPHOE
ydeHue.

Xumugeckas hopmyia. BajeHTHOCTh aTOMOB
XUMHYECKHUX DJIEMEHTOB.

3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCHUTENbHASI aTOMHAs Macca.

OTHOCHUTENbHASI MOJIEKYJIIpHas Macca. MaccoBast
JTOJISI XUMUYECKOTO DIIEMEHTAB COeTMHEHUH.
KonuuectBo BemnectBa. Moinb. MomnsipHas macca.
B3auMocCBsI3b KOJIMYECTBA, MACCHI U YHUCJIA
CTPYKTYPHBIX eIUHHII BetecTBa.Pacyérel mo
(hopMysiaM XUMUYECKHX COSIMHEHUM.

Odusnvyecke W XUMHYECKHE  SBIICHUS.
Xumudeckas peakius W e€ MpU3HaKU. 3aKOH
COXpaHEHUsI MAacCChl BEIECTB. XHUMUYECKUE
ypaBHEHHUSI.

Knaccudukaryss XuMIUYecKuX peakiuil (COeTuHeHHS,
pas3JioXKeHwusl, 3aMeICHUs,00MeHa).

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.

®duznyeckue cBoiicTBa 00pa3I[0B HEOPTAHUYECKUX
BEIIECTB — METAIJIOB UHEMETAJLIIOB.

OO6pa3iel  BEMmIECTB  KOJWYECTBOM 1 MOJb.
®usnveckue sBiIeHUs (TUIaBICHHE BOCKA, TasHUE
NIbJa, pacTHUpaHUE caxapa B CTYyNKE, KUIICHHE WU
KOHJICHCAITUS BOJIBI ).

XuMHudecKue sBIICHUS (TOPSHHUE CBEUH,
MIPOKATMBAHUE METHON TIPOBOJIOKH,
B3aUMOJICUCTBHE COMBI WIIH MeJia C COJISTHOU
KHCJIOTOM).

Habmonenme npr3HakoB IPOTEKaHUS

XUMHYECKHX PeakInii (pa3inokeHne caxapa,
B3aUMO/ICUCTBUE CEPHOU KHUCIIOTHI C

OnpenensiTh MPU3HAKA XUMHYECKUX PEAKIIHH,
ycnoBus UX nporekanus. OObACHATH
CYITHOCTh (PU3HUECKUX ¥ XUMUICCKUX
SIBJIGHUH C TOUKH 3PEHUSATOMHO-
MOJICKYJISIPHOTO YYEHHUSI.

Knaccudunuposars xuMudeckuepeakiuu (1o
YHCITy M COCTAaBY pearupyrommx u
00pa3yIomuXCABEIIECTB).

CoctaBiarh popMyiibl OMHAPHBIX BEIIECTB TIO
BAJICHTHOCTH U ONPEEIATHBAICHTHOCTD 110
(hopMyInaM BelIecTB.

PaccraBisath ko3 duineHTH

B YPaBHEHUSX XUMHUCCKUX PEAKIUH.
Habumronate 1 onuceiBaTh 00BEKTHI IpU
MPOBEJCHUH IEMOHCTPAIUI U

71a00paTOPHBIX OTBITOB.

[IpoBoauTH BRIYMCIEHUS TIO (hOpMYyTaM
XUMHUYECKHUX COCTMHECHUHN U yPaBHECHUSIM
XUMHYECKHUX PEaKIIUi.

[IpuMeHSTh eCTeCTBEHHO- HayUHbIE

METOJIbI TIO3HAHUS (B TOM YHCIIE
HaOJr01IeHNe, MOJIETUPOBAaHUE,

9KCIIEPUMEHT ¥ OCHOBHEBIE OTIepaIluu
MBICTHTEBHON eI TETFHOCTH

(cpaBHeHue, KIaccudurarms)

BricTpanBathk pa3BEpHYTHIC THCHMEHHBICH
YCTHBIE OTBETHI C OMIOPOW HAa MHPOPMAITUIO U3
y4eOHUKA U CTIIPAaBOYHBIX MaTEpPHAIIOB,
IPaMOTHO MCTOJIh30BATh H3YICHHBIN
MOHSATUMHBIN anmnapar Kypca XuMuu
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XJIOpUIOM Oapusi, TOJy4eHUEH Pa3JIoKCHUE
ruapokcuia meau (1) npu HarpeBanuwy,
B3aMMO/IEICTBHE XKee3a C PACTBOPOM COJIH
meu (11).OnbITh, MILTIOCTPUPYIOIINE 3aKOH
COXPaHEHHs] MacCHl.

Jlabopamopnvie onvimoi:

Co3nanue Mozeneit MoseKyJ1(IapoCTeP)KHEBBIX ).

Onucanne GpU3NIECKUX CBOHCTB 00pa3LoB
HEOPraHMYECKHUX BEIIECTB —METAJUIOB U
HEMETaJLJIOB.

Hab6nronenue ¢pusnueckux (I1aBIeHne BOCKa,
TasHUE JIbJla) U XUMUYECKHUX (TOPEHHE CBEYH,
MIPOKAJIMBaHNE METHOMITPOBOIOKH) SIBIECHUH.
Hab6nronenue u onicanue NpU3HAKOB
MPOTEKAaHUS XUMUYECKUX pPEeaKIUN pa3HbIX
THUIIOB.

Boruucnenus.

OTHOCUTENFHON MOJIEKYJISIPHOW MacChl BEIIECTB,
MOJISIPHOH MacChl, MacChl BEILIECTB, MAaCChI U
KOJINYECTBA BEILECTBA;MAaCCOBOM 10N
XUMHAYECKOTO 3JIEMEHTa 110 (popMyIie
COCIMHEHMUST; 10 YPaBHEHUSIM XUMHUYECKUX
peaKnuii:KOJTMYECTBa, MacChl BEILIECTBA

110 U3BECTHOMY KOJIMYCCTBY, MacCe
PEarcHTOB WX NIPOAYKTOB pCAKIIUN

Hroro o pasgemny

20

Pa3znen 2. BaxkHelilne npeacTaBuTe M HEOPraHUYECKUX BelleCTB
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2.1

Bosznyx. Kucnopon.
IHoustue
00 okcuagax

Bozmyx — cmech razoB. Cocras Bo3myxa.Kucmopos
— 3JIEeMEHT U npocToe BemecTBo. Haxoxnenue
KHCII0poza

B TIpupoie, prusndyeckne u XUMUIECKUe CBOICTBA
(peaxumu ropennst). Oxcuapl. [lpumenenue
kucnoposa. CriocoObl MOTy4eHUs KUCIOpOIa B
nabopaTtopuu HIPOMBIIUIEHHOCTH. KpyroBopot
Kucnopoza B npupone. O30H — aJuIOTPOITHAS
Moaudukanus kuciopoza. Termmosoi apdext
XUMHAYECKOH peakLul, TEPMOXUMUIECKHE
YpaBHEHUS, 9K30- U SHAOTEPMHUUYECKHE PEAKLINH.
TormmMBO:yroiib 1 MeTaH. 3arpsi3HeHUE BO3/yXa,
yCHUJICHHE TTapHUKOBOTO 3 dekTa, paspynicHne
030HOBOTO CJIOSI.

Xumuueckuit Ikcnepumenm:

Jlemoncmpayuu.

KadecTBeHHOE OnpeieieHUe COAEPKAaHUAKHCIOPOIa
B BO3J[yX€

ITonyuenue, cobupanue, pacrio3HaBaHue v
U3y4YeHHe CBOMCTB Kuciopona. Habmonenue
B3aWMO/ICHCTBUS BEIIECTBC KUCIOPOJOM H
yCIIOBHUS

BO3HHKHOBEHUS U TPEKPAIICHUS TOPEHUs(TIOKApa).

JlabopamopHuwlii onvim:

O3zHakoMiIeHHE ¢ 00pa3aMi OKCHIOB HOTIMCAHHE
UX CBOICTB.

Ipaxmuueckas paboma:

Ne 3. Ilonyuenue u cobupanue

KHCIIOPO/Ia, U3YYEHHUE €T0 CBONCTB.
Buiuucnenus:

MOJIEKYJISIPHOW MacChl KUCIIOPO/Ia U 030HA Ha
OCHOBaHUH aTOMHOI MacCCHIXHMHYECKOTO
JIEMEHTA;

KOJIMYECTBA, MacChl BEIIECTBA

M0 YpaBHEHHAM XUMHUECKUX PEaKIUi

Hcnonp3oBarh XUMHUYCCKYH0 CUMBOJIUKY IJIA
cocTaByieHHUs (OPMYIT BEIIECTB,
MOJICKYJISIPHBIX ypaBHeHI/If/'I XUMHUYCCKUX
peaKuuii C y4aCTUEM KHUCIOPOA.
XapaxkTepu3oBaTh (ONMUCHIBATH) COCTAB
BO3/1yXa, (pU3uvecKkre U XMMHUECKHe
CBOMCTBA KHCIIOPO/Ia, CLIOCOOBI €T0
MOJTyYeHUs!, IPUMEHEHHUE U 3HAYCHUE B
IPUPOJIE U KU3HU YEJIOBEKA.
CpaBHUBaTh peaklIMy FTOPEHUS U
MEJIEHHOTO OKUCIICHHUS.

OOBACHATH CYILIHOCTh IKOJIOTUUECKUX
npoOjeM, CBS3aHHBIX C  3arpsA3HECHUEM
BO3/IyXa.

CrnenoBath mpaBuiiaM 6€30MacHO paboThI B
nabopaTopyu MPHU UCTIOIH30BAHUN
XUMHYECKOH IMOCY/IbI HOOOPYIOBaHUS, &
TaKKe TPaBUIIaM O0PAICHUS C TOPIOYUMHU
BEIIECTBAMH.

HHaHI/IpOBaTI) N OCYHICCTBJIATH HA

MPAKTUKE XUMUYECKHE SKCTIEPUMEHTHI,
IIpOBOAUTH Ha6J'IIOI[eHI/I${, J€J1aTh BBIBOABIIIO
pe3yabTaTaM dKCIIEPUMEHTa

TIpH TIPOBEICHUH TaO0PATOPHBIX OMBITOBU
MIPaKTUIECKOU PabOTHI.

Brrancisate KoJIn4ecTBO BE€IICCTBA,

00BEM raza mo popmymnam.

Y4acTBOBaTh B COBMECTHOM paboTe B TpyMIIE.
BricTpanBate pa3BépHyThIE TUCEMEHHBIE U
YCTHBIE OTBETHI C OTIOPOU

Ha nH(pOpMaIMIo U3 yueOHUKA U CTIPaBOYHBIX
MaTCpruajIoB, ' paMOTHO UCIIOJIBL30BATh
W3YYECHHBIN NOHATUHHBIMANTIApAT Kypca XUMHH
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2.2

Bonopon. [lonsatue
0 KHCJIOTaxX U COJISIX

Bonopoxa — anemeHT u npocToe

BenlecTBo. Haxoxaenue Bogopoaa

B IpUpoJie, PU3NYECKUE U XUMUUYECKHE
CBOICTBa, MPUMEHEHHE, CTIOCOOBI
nonyueHusi. Kuciotsl u comnu.

MoutsipHblii 00BEM razoB. Pacuérsimo
XUMUYECKUM YPaBHEHUSIM.

Xumuueckuit Ixcnepumenm:
Jlemoncmpayuu.

[Tomy4yenue, cobupanue u pacrio3HaBaHKE
BOJIOpO/IA.

B3anmoneiicTBre BOIOpOa ¢ OKCUIOMMEIHN
(1.

Jlabopamopmubwiii onvim:

B3anmoneicTBre KUCIOT C METAJJTAMH.
Ilpaxmuyeckas paboma:

No 4. Tlonydyenue u cobupanue BOA0poaa,
M3Yy4YEHUE €ro CBOICTB.

Boruucnenus:

00bEMa, KOJTMYECTBA BEIIIECTBA Ia3arno

€ro U3BECTHOMY KOJIMYECTBY BELIECTBA
WIH 00bEMY;

00BEMOB ra30B MO YPAaBHEHUIO PEAKIIUU Ha
OCHOBE 3aKOHA O0OBEMHBIX OTHOIIICHUMTA30B

PackpbiBath CMBICH U3y4aeMbIX ITOHATUHI U

MNPHUMCHATH 3TU IMOHATHA ITPU ONMCAaHUHNCBOMCTB

BEILIECTB M UX MPEBPAILCHUN.
XapakTepu3oBaTh (OMUCHIBATH)

¢u3nvecKne 1 XUMUYEeCKHUE CBOMCTBA
BOJIOPO/1a, CIIOCOOBI €r0 MOJTY4YEHUS,
MpUMEHEHHE.

Cobupatp nnpudOop i NOIYyUEHUS
BOJIOpO/Ia.

Hcronp30BaTh XUMUYECKYIO CHMBOJIUKY JIJISI
cocTaBIeHUS GOPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHHH XUMHYECKUX
pEaKIuii ¢ yuacTueM BOJIOpO/Ia.

BBIUUCIATE MOJSIPHYIO MaccCy BEIIECTB;
KOJINYECTBO BEIIECTBA, 00BEM rasa, Maccy
BEIIIECTBA;

ITpoBoUTH pacu€Thl O YpaBHEHUSIM
XMMHUYECKHX PeaKIuil: KoJauyecTa, 00bEMa,
Macchl BELIECTBA IO U3BECTHOMYKOJIMYECTRY,
00BEMY, Macce peareHTOB WU MPOTYyKTOB
peakuuu.

CrnenoBatpk mpaBuiaM 6e30MacHOM pabOTHI B
71a0opaToOpUX IPU UCTIOIb30BAHUH
XHUMHUYECKOH MOCyAbl HOOOPYJOBaHUS, a
TaKXke MpaBUiIaM 00paleHus C TOPIOYUMHU
BELIECTBaMHU B OBITY.

[TmaHupoBaTh U OCYIIECTBISTH HA IPAKTHKE
XUMHAYECKHE IKCTIEPUMEHTHI,

MIPOBOJIUTH HAOJIOACHUS, A€TaTh BBIBOIBIIIO
pe3yabTaTaM 3KCIIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOU paboTe
B rpyrie
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2.3

Bopa. PactBopsl.
Ilousatue
00 OCHOBaHUSIX

dusunyeckue cBorcTBa Boabl. Bona kak
pacTBOpUTEIIb. XUMUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. PactBopsbl. Posib pacTBOpOB B
MPUPOJE U B )KU3HM YesioBeKka. Kpyrosopor
BOJIBI

B [IpUpOJIE. 3arpsi3HEHUE MPUPOIHBIX BOJ.
OxpaHa 1 O4UCTKA PUPOJIHBIX BOJ.
HacplieHHble ¥ HEHACHIIIEHHBIE PACTBOPBI.
PactBopuMOCTSH BelecTB

B Bojie. MaccoBas 7107151 BEILIECTBAB
pacTBope.
Xumuueckuit Ixcnepumenm:
Jlemoncmpayuu.

PactBopeHnue BeecTB ¢ pa3inyHOM
PacTBOPUMOCTBHIO.

B3auMopeiicTBrue Bo/ibl C METAIAMHU
(HaTpueM M KaJIbLIuEM).

UccnenoBanue pacTBOPOB KUCIOT U
HIEJI0YEH ¢ TOMOIIBIO HHINKATOPOB.
Jlabopamopuvie onvimul UccnenoBanue
0COOEHHOCTEHN PACTBOPEHHUSI BEIIECTB C
Pa3IMYHON pAaCTBOPUMOCTHIO.
[IpuroroBneHnue pacTBOpoB

C OIpeNIETIEHHON MAaCCOBOM 10JIEH
pPacTBOPEHHOTO BEMIECTBA.

IIpaxmuueckas paboma

Ne 5. [Ipurorosnenue pacTBOpoB

C OIIpEIEIEHHON MacCOBOM TOJIEUPACTBOPEHHOTO
BEILIECTBA.
Buviuucnenus:

C UCTIOJIb30BAHUEM MOHATHUS «MaCCOBas OIS
BEIL[ECTBA B PACTBOPE»

PackpbiBaTh CMBICH U3y4aeMbIX TOHATUHI U
MIPUMEHSTh 3TH MTOHATHS IPU OMMMCAHUUCBONCTB
BEILIECTB U UX MPEBPAIICHUMN.

XapakTepu3oBarh (HU3NUECKUE U XUMUICCKUE
CBOICTBA BOJIbI, €€ POJIb KAKPACTBOPHUTEIIS B
MPUPOJHBIX Mporieccax. COCTaBIATh YpaBHEHUS
XUMHYECKHUX PEAKUUUA C y4aCTUEM BOJBIL.
OOBSCHATH CYIIHOCTh SKOJIOTHYECKHUX
npo0JIeM, CBSA3aHHBIX C 3arPSI3HCHHEM
MPUPOTHBIX BOJI, CIOCOOBI OYUCTKU BOABI OT
IIpUMECEH, MEPBI 110 OXPaHE BOJ

OT 3arpsI3HEHUS.

[InanupoBaTh 1 OCYIIECTBISATHHA IPAKTUKE
XUMHYECKHUE SKCIIEPUMEHTBI, IPOBOIUTH
HaOII0IeHUS, IeTIaTh BBIBOABI IO PE3yIbTaTaM
JKCIIEpPUMEHTA IIPU IPOBEIACHUN

71a00pPaTOPHBIX OMBITOB M MPAKTHYECKOM
paboTHI.

CrnenoBath mpaBuiiaM 06€30MacHOI paboTHI B
nabopaTopyu NP UCTIOIH30BAHUN
XUMHUYECKOH MOCy 16l HOOOPYIOBaHUSI.
[IpoBOANUTH BHIYUCIEHUS C TPUMEHEHUEM
MOHSATHS «MAacCOBas JOJIS BEIISCTBA

B PacTBOpeE».

BricTpanBath pa3BEpHYTHIE MUCEMEHHBIEN
YCTHBIE OTBETHI C OIIOPOM

Ha nHpOpMaIMio U3 ydeOHUKA 1

CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
HCIOJI30BATh U3YUYECHHBIN MOHATUWHBIN anmnapar
Kypca XUMHUHU
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2.4

OCHOBHBIE KJIACCBI
HEOPraHUYECKHUX
COE€IMHEHUN

11

Kiraccndukars HeopraHUIeCKuX COSIUHEHUH.
Oxkcuapl. Kimaccugukanusi OKCHIIOB:
coneoOpasytomrue (OCHOBHBIE,KUCIOTHEIE,
aM(oTepHBIE) U HECOICOOPa3YIOIIHE.
Howmenxinatypa okcuo. @usndeckue u
XMMHYECKHE CBOWCTBA OKcUIOB. [TomyueHue
okcunoB. OcHoBanusi. Kimaccudukarus
OCHOBaHUII:METOYN U HEPACTBOPUMBIE OCHOBAHUI.
Homenxknatypa ocHoBaHuil. @U3ndecKue u
XUMUYECKHE CBOMCTBA OCHOBaHUU. [lomyueHue
OCHOBaHMi.

Kucnorer. Knaccudukanmst kucmnor.
Homenxknatypa kucinot. @usndyeckue u
XUMUYECKHE CBOMCTBA KUCIOT. Pl akTUBHOCTH
MetamioB H.H. Bekerosa.llonydyenne kucior.
Conu. Homenknarypa coneil. @uznueckue u
XuMu4eckue cBoiicrBaconeil. [lonydyenue conei.
I'eneTndeckas CBs3b MEXITy KlaccaMu
HEOPraHWYECKUX COSAMHEHUH.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu: OOpa3ipl HEOPTAHUIECKIX
BEIIECTB PA3IMYHBIX KIIACCOB.

OnBITHI, WITIOCTPUPYIOLINE XUMUYECKHE CBOIICTBA
KJIACCOB HEOPTaHWYECKHX BEIIECTB.
Jlabopamopnwie onvimer OnipenieieHne
PacTBOPOB KHCIIOT U IIEN0YEN C TOMOILBIO
WHJUKATOPOB.

N3yyeHune B3auMoI€UCTBUS KUCIIOT

C METAJJIaMU, PEAKLIMA HEUTPATIU3ALIMH.
B3aumoneiicTBrue pacTBOpa CEpHOM KUCIOTHI €
okcuaom menu (II).

[TomyueHne HEPaCTBOPUMBIX OCHOBAHHIA.
BrITecHeHre oqHOrO MeTaia IpyruM U3 pacTBopa
COITH.

IIpaxmuueckas paboma

Knaccudunuposars nuzydaemoie
BELIECTBA 10 COCTABY U CBOICTBaM.
CoctaBisath (hopMysIbl OKCHAOB, KHCIIOT,
OCHOBaHMH, COJIEH U HA3bIBATh UX

10 MEXTyHAPOIHOI HOMEHKIIATYpE.
[Iporno3upoBaTh CBONHCTBA BELIECTB

Ha OCHOBE OOIIMUX XMMHYECKHUX CBOKCTB
M3YYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBnaTh MOJIEKYISIPHBIC YPaBHEHHUS
peaxiuil, WUTIOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA U CIIOCOOBI TOJTyYEHUS BEIIECTB
U3YYEHHBIX

KJIACCOB/TPYIII, a TaKXKe
HOJTBEPKAAIOIINX T€HETUUECKYIO
B3aMMOCBSI3b MEXTy HUMH.

[Tpon3BOaNTE BEIYUCTCHUS

M0 YPaBHEHUSIM XUMHUECKUX PEaKIni.
[1nanupoBaTh U OCYLIECTBISITHHA
MTPAKTUKE XUMHUCCKUE

9KCIIEPUMEHTHI, TPOBOJUTH HAOIIOIEHUS, IeTIaTh
BBIBOJIBI 110 pe3yJIbTaTaM

9KCTIEPUMEHTA TP MPOBECHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX PAOOT.
CrnenoBaTh mpaBmiiaM 0€30TaCHOM

paboTsl B 1abopaTopun

MPU UCTIOB30BAaHUN XUMUYECKON

TOCYIbI 1 000pYIOBaHUSI.

BricTpanBath pa3BEpHYTHIC MUCHMEHHBIEH
YCTHBIE OTBETHI C OIIOPOU

Ha nH(pOpMaIMIo U3 yueOHUKA U CIIPABOYHBIX
MaTCprajIoOB, I'pAMOTHO MCIIOJIL30BATh
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No 6. Pemenue 3kCrepuMEHTANBHBIX 337144 110

Teme «BaxHelmume Kiacchl HEOPTraHMYECKUX
COCIUHCHUI.

Buviuucnenusa:

0 YpaBHEHUSM XUMUYECKON peakInu: KOINIeCTBa
BEIIeCTBa, 00bEMA, MACCHI 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,00bEMY, MacCce PearcHTOB HITH
MPOAYKTOB PEAKIINU

M3y4YEHHBIN NIOHATUMHBIN aIapaT Kypca XUMHH

Hroro no pazueny:

30

Paznen 3. Ilepuoanueckuii 3akon u [lepunoanyeckasi cucrema xumudeckux djieMmeHToB /. U. MennaeneeBa. CTpoeHue
aToMOB. XMMHUYECKasl CBA3b. OKUCJINTEIbHO-BOCCTAHOBHUTEIbHbIEC PEaKIUU
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3.1

[Tepunonuueckuit
3aKOH U
[lepnonnyeckas
cucTeMa
XUMHUYECKHX
DJIEMECHTOB

J1. 1. Menaeneena.

Ctpoenue atoma

[lepBble MOMBITKY KIACCUPUKAIIIH XUMHIECKAX
aneMeHTOB. [oHsATHE O Tpynmax CXOMHBIX
3JIEMEHTOB (IIETTOYHBIE U IET0YHO3EMETbHBIE
METaJUTbI, TaJOTE€HbI, HHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIC 00Pa3yoT aM(pOTEPHBIC OKCUIBI 1
rusipokcuibl. Ilepuoandeckuii 3aKoH.
[leproamyeckas cucreMa XUMHYIECKHUX 3JIEMEHTOB
.. Menneneesa. Kopotkonepuonnas u
JummHHOTIeproIHas ¢opmbl [leproamueckoit
CHUCTEMBbI XUMHYECKUX 3J1eMeHTOB JI.11.
Menneneesa. [lepuoas! u rpymmsl. @uU3ndecKuil
CMBICTI TIOPSIIKOBOTO HOMEPa, HOMEPOB IepHoa 1
TPYIIBI JJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX siaep. M30Tonsbl.
OnekTpoHbl. CTPOSHUE IEKTPOHHBIX 000TI0YECK
aToMOB MepBbIx 20 XUMUYECKUX 3JIEMECHTOB
[lepuonuueckoit cucremsl .M. Menneneesa.
XapakTeprucTHKa XUMHUIECKOTO dJIEMEHTa

1o ero motokeHuto B [lepronnyeckoii cucreme
H.N. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHUS PaJIyca aTOMOB
XUMHYECKHX 3JIEMEHTOB, METAJUTUIECKHUX U
HEMETaJUTMYECKUXCBONCTB 110 TPYIIaM U IEPUOIAM.
3nauenue [leproamueckoro 3aKoHa U
[Teproanueckoil cUCTEMbI XMMUYECKUXAJIEMEHTOB
JUISL pa3BUTUS HAyKu U npaktuku. J{. M.

MenzeneeB — y4€HbBIN UTPAXKIAHNH.

Xumuueckuit 3xcnepumenm:

Jlemoncmpayuu:

B3aumopeiicTBue rupokcuaa HMHKA ¢ paCTBOpaMu
KHUCJIOT U 1enoyeil. MoaennpoBaHue CTpOEHUs
MOJIEKYJI IIPYU MIOMOIIM PUCYHKOB, MOJIEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX popmyn. Tabmnumma
«Ileprogmdeckasi cCuCTeMa XUMHUECKHUX DJIEMEHTOB
JI.1. MenneneeBay.

Jlabopamopnvie onvimul

O3HakoMJIEHHE ¢ 00pa3aMy METAJUIOB HHEMETAIIJIOB

PackpbiBaTh CMBICIT IEPUOJUUECKOTO
3aKOHA.

OnwuceIBaTh CTPOCHUE TAOTHIIBI
«Ilepuonuyeckas cucteMa XMUMHUYECKUX
anemeHTOB JI.11. Menaeneeray.
MonenupoBaTh CTPOCHHE aTOMA,
SHEPIreTHYECKUX YPOBHEH U MOypPOBHEUIIPU
MOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 3JIEKTPOHHO

rpaduyeckux Gpopmy.

[osicHATH pU3NUECKUI CMBICTT
MOPSAKOBOTO HOMEpa, HOMEPOB MEPUOIAU
TPYIIIBI AJIEMEHTA.

XapakTepru30BaTh XMMUYECKUE 3JIEMEHTHI
HEPBBIX TPEX MEPHUOJIOB, KAUH, KANBLIUNA U UX
COEMHEHMS 110 N0JI0KeHuI0 B [Iepnonnyeckoit
cucreme J[.1. Menneneena.

OOBACHATH 00IIIHE 3aKOHOMEPHOCTHB
W3MEHEHHUU CBOMCTB XUMHUYECKHUX
2JIEMEHTOB (MU3MEHEHHUE PaJInyCcOB aTOMOB,
AEKTPOOTPHUIATEILHOCTH, BaJIECHTHOCTH )

U UX COSTUHEHUN

B IIpeZieNIaX MajbIX IEPUOOB U TJIaBHBIX
TIOATPYIII C YIETOM CTPOECHUS UX

aTOMOB; Y4acTBOBaTb B COBMECTHOU
paboTeB nape UM rpyrre.

BricTpanBath pa3BEpHYThIE MMCHbMEHHBIEN
YCTHBIE OTBETHI C OIIOPOH

Ha UH(OPMAIHIO U3 YIeOHUKA U APYTHX
HCTOYHUKOB, B TOM uncie HTepHera
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3.2

XuUMHUU€eCKast CBA3b.
OKHUCIUTEIIBHO-
BOCCTAHOBUTECIIHLHBIE
peakIuu

Xumunueckas cBs3b. KoBaneHTHas
(momnsipHast ¥ HEMOJIAPHAs ) CBSA3b.
DIIEKTPOOTPULIATETEHOCTh XUMHUYECKUX
aneMeHToB. MonHas cBs3b. CTeneHb
okucieHus. OKUCITUTENbHO-
BOCCTAaHOBUTEJIbHBIE peakuuu. [Iporecchl
OKHCJICHUS U BOCCTaHOBJIEHUsI. OKUCIUTENN
1 BOCCTAHOBUTEIIU.

XHUMHUYECKUH KCIIEPUMEHT: U3Y4YCHHE
00pa3IoB BEIIECTB METANIOB U HEMETAJIJIOB,
B3aMMOJICIICTBHE

TUAPOKCH/IA IIMHKA C PACTBOPAMH KUCITIOTH
1ienouei, MpoBEACHHUE OTBITOB,
WJUTFOCTPUPYIOUTUX TIPUMEPHI
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKITUIT
(ropenue, peakifu pa3ioKeHus,
COEJTMHEHUS).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnBIThL, WUTIOCTPUPYIOLTUE IPUMEPHI
OKUCITUTEIHFHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakimuu

pa3I0kKEHUS, COSTUHEHUS)

PackpbIBaTh CMBICI U3y4aeMBbIX MOHSITHH.
Onpenensarb BUJ XUMUYECKON CBSI3UB
COCITMHECHHU.

MoaenupoBarh CTpPOCHUE MOJIEKYJ IPU
IOMOIIM PUCYHKOB, MOJI€JIEH, DIIEKTPOHHBIX U
CTPYKTYpHBIX hopmy:1. Mcnonb3oBaTh
XUMHUYECKYIO0 CUMBOJIMKYJISI COCTABIICHUS
(hopMyII BENIEeCTB, JICKTPOHHOTO OaaHca
peaKIuu.

Ornpenenarb CTENeHb OKUCIECHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB 110 popMyiaM U
COCTaBIATH (GOPMYIIbI OMHAPHBIX COSAMHEHUN
II0 CTEIICHU OKMCJICHHS aTOMOB XUMHYECKUX
3JIEMEHTOB.

Ornpenenarb OKUCIUTENb U BOCCTAHOBUTEb.
PaccraBisaTs k03 PUIIEHTHI B cXeMax
MPOCTBIX OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIfii METOJIOM DJIEKTPOHHOTO OaaHca.
HabmoaTe XUMHUYECKHE OMBITHI 110 MJIaHYy,
aQHAJIM3UPOBATH U JIETIATh BHIBOJIBI.
UcnonsizoBate UKT nng co3zmanus

MOJIENIEN, MOATOTOBKY MPE3CHTAIUH,
JIOKJIaJ0B II0 TEME.

BricTpauBath pa3BépHyThie TUCbMEHHBIEU
YCTHBIE OTBETHI C OTIOPON HAa HHPOPMAITUIO U3
y4eOHHKA U IPYTUX UCTOYHUKOB, B TOM YHCIIC
HNurepHera

Wroro o pazgeny 15
PeszepBHOE Bpems 3
OBIIEE UMCJIO YACOB 68

[10 ITIPOI'PAMME
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