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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIero 00pa3oBaHus, MPEICTaABICHHBIX
B ®I'OC OO0, a Takke Ha ocHOBe (eaepasbHOM padoyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIETIIMYU MPENojaBaHusl y4eOHOro nmpeaMera « X uMHUs»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Oa€T TPEACTaBICHHE O MENAX, OOILIeld CTpaTeruu
o0y4yeHUs, BOCIUTAHUS U PaA3BUTUS OOYYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
peayCMaTPUBAET PACHPEACICHUE €ro IO KilaccaM W CTPYKTYpUpPOBAHHUE IO
pazgenaM M TeMaM MpPOrpamMMbl IO XUMHH, OINPEAENSIET KOJWYECTBEHHBIE H
Ka4E€CTBEHHbIC XapaKTePUCTUKU CoJIepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMI K
pesynbrataMm oOy4eHHs] XMMUU Ha YPOBHE LieJIel U3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroIIerocss MO OCBOCHHIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XHUMHUH CIIY)KUT OCHOBOM [UIsi (OPMHUPOBAHUS MHUPOBO33PECHHUS
oOy4aromierocsi, €ro MpejCTaBICHU O MaTepuaIbHOM EIWHCTBE MHpPA, BAKHYIO
poJiib UrparoT (QopMUpYEMble XHMHUEH MPEICTaBICHUS O B3aUMOIIPEBPAIICHHIX
HHEPTrUUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUS TI00aTbHBIX
npoOJjieM yCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTreTHUUSCKOM,
MUIIEBON U SKOJIOTHYECKOI 06€30MmacHOCTH, TPOOIIEM 3paBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXHOCTEH  JUii  CaMOpa3BUTHS U
dbopMupoBaHus KyJbTYPhI JUYHOCTH, €€ o0mIel 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEU
oOydJalIuXCcsi, HABBIKOB HX CAMOCTOATEIHHOM  y4eOHOUW  JesTeNbHOCTH,
AKCHEPUMEHTAJIbHBIX M MCCIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B MPOPECCUOHATILHOMN eI TETLHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIs/1a HA €AMHCTBO MMPUPOJBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B AKOJOTHUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUs B OOy4YEHMHM XMMHUU OOECHEYMBAIOTCS CIEHUPUKON
COJepKaHMsl  y4eOHOro  TpeaMeTa, KOTOPBIM  SIBISIETCS  IMEIaroru4ecku
aJanTUPOBAHHBIM OTpa)keHHWEM 0a30BOM HAYKM XMMHUH Ha ONpPENeIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIer0 0Opa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBI IMEPBOHAYATBHBIX TMOHATHH XUMHUH, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaepkaHusi MporpamMMbl M0 XUMUU cHOpPMUPOBaAHA HA OCHOBE
CUCTEMHOr0 TMoAxoAa K €€ H3yueHHI0. YYeOHBIH KypC COCTOMT U3 TpEX
B3aMMOCBSI3aHHBIX MOJyJiel: «XUMHsI B IICHTPE €CTECTBO3HAHUS», «SIBIeHMUS,
NPOUCXOJAIMe C BeulecTBaMu», «CocTaB BellecTB. XUMHUYECKHUE 3HAKU U
dopmynb». TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJTHOTO
YPOBHS K JIPyrOMY, BBITIONHSASA (PYHKIMH OOBIACHEHUS U TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOrO0 MPUMEHEHUS U MOJYyYEHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl 1O XHMHHU  CHOCOOCTBYET  (HOPMHUPOBAHUIO
NPEACTABICHUS O XUMUYECKON COCTaBJISAIONIEN HAYyYHOW KapTHUHBI MUpa B JIOTHUKE
€€ CHUCTEeMHOW NpPHUPOAbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
MEeToJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU MOPOUCXOAUT C MPHUBJICUYECHUEM
3HAHMM W3 paHee HW3YYCHHBIX YYEOHBIX MpeaMeToB: «OKpYKaloUUi MUpy,
«buonorus. 5—7 knaccel» u «@uU3HKa. 7 KIaccy.

[IponeneBTHUecKUt Kypc XHUMHH XOThb M HOCHUT OOIICKYJIbTYpPHBIN
XapakTep M HE  CTaBUT  3amadyy  NpodeCCHOHATBHOW  TOJATOTOBKH
oOydJarommuxcs, HO TO3BOJIIET UM ONPEACIUThCI ¢  BeIOOpOM  mpoduiis
oOydeHHs B CTapiiel IIKoJIIe.

[Ipy wu3ydyeHMH XUMHUH TPOUCXOAUT (POPMUPOBAHUE 3HAHUK OCHOB
XUMHYECKOM HAayKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMSI, MPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBbTYPBHI.
3amadya yuyeOHOro mpeaMera COCTOUT B (DOPMUPOBAHUM CUCTEMbI XHUMHUYECKHX
3HaAHUN — BaKHEHUITHUX (PAKTOB, MOHATHHA, 3aKOHOB M TEOPETUUCCKHUX TOJIOKESHUM,
JOCTYNHBIX O00OOLIEHUI MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKd, B
OpUOOIIIEHNM K HAyYHBIM METOJaM TO3HAaHWS TMPU H3YyUYEHUU BEIIECTB U
XUMHUYECKUX peaKluil, B GOPMUPOBAHUM U PA3BUTHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHM B Y4YeOHO-NO3HABATEIBLHOM U Yy4eOHO-HCCIEN0BATEIbCKON



JEeSATENbHOCTH, OCBOEHUM MpaBUil O€30MacHOro oOpamieHus ¢ BElIeCTBaMHU B
IOBCETHEBHOM KU3HU.

IIponieneBTHUECKUN KypC XUMHUM HOCHUT PEKOMEHIATENIbHBIN Xapakrep MU
ABJIIETCSI ABTOHOMHBIM II0 OTHOIIEHHIO K 00s3aTeIbHOMY KypCy OCHOBHOM
mKkoJibl. OCHOBHBIE 1IENIM Kypca:

- MOJArOTOBUTH YyYallUXCd K U3YYEHHIO HOBOIO Y4YeOHOro mpeamMera
«XUMHU»;

- CO3/1aTh MO3HABATEJIbHYI0O MOTHBALMIO K H3YYEHHIO y4eOHOTO MpeamMera
«XUMUS»;

- chopMupoBaTh Yy IIKOJIBHUKOB HAa  MPOINEAEBTUYECKOM  YPOBHE
JIMYHOCTHBIE, METAIIPEIMETHBIE U NIPEAMETHBIE IUIAHUPYEMBIEC PE3YJIbTAaThI;

- pa3BUTh PACYETHBIC U DKCIIEPUMEHTAJIBHBIE YMEHUS YYalluXCs.

OO1mee 9ncI0 9acoB, OTBEAEHHBIX IS M3YYCHHS MPOIEACBTHYECKOTO Kypca
XMMHHM Ha YPOBHE OCHOBHOTO 0011ero oopasoBaHusi, cocrapisier 34 yaca (1 yac B
HEJIEITIO).



COAEPKXAHUE OBYUYEHUA

7 KJIIACC

XuMus B IeHTPe eCTeCTBO3HAHUS

[Ipenmer xuMuM. 3HAYEHHE XUMHUHM B JKA3ZHU COBPEMEHHOTO 4YeJO-
Beka. Tema wu BemecrBa. CBolicTBa BemlecTB. [IpuMeHeHME BENIECTB Ha
OCHOBE HX CBOWCTB.

SBnenusi, mnpoucxonsmme C BemecTBaMu. DU3MYECKUE SBICHUS U
XUMHUYECKHE peakiuu. BemecrBa, yd4acTBYIOIIME B PEAKUUH: HCXOIHBIC
BEIIECTBA M MNPOAYKTHI peakiuu. [Ipu3HakM XUMHUUECKHX PEAKUIHI: W3MEHEHUE
1[B€Ta, BBIMNAJECHUE WM PACTBOPEHHE OCAJKa, BBIJCICHUE Ta3a, BbIICICHUE
WU TIOTJIOUIEHHWE TEIJIOThl U CBETA, MOSIBJICHUE 3araxa.

HaGmionenne u SKCrepuMEHT B XUMUHU. M3ydeHue IUlaMeHUW CBEYH W
cnupToBKH. lmmore3a u BbIBOA. OdopmiieHHe pe3yabTaTOB 3SKCIIEPUMEHTA.
[Ipaktuueckas pabora. 3HAKOMCTBO C JaOOpPAaTOPHBIM  OOOPYIOBAHHEM.
[IpaBuna TexHuku Oe3zomacHOCTH TpH padore B kabuHeTe (1abOpaTOPHUM)
XUMUHU.

Crtpoenne BemiecTB. bpoyHoBckoe nBwkenHue. Jubdysus. ATomsl.
Monekynbl. ~ OCHOBHBIE  TOJOXKEHHS  ATOMHO-MOJIEKYJISIDHOTO  YYEHHS.
Nonbl. BeniectBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

Arperataple  cocTtosiHus ~ BemecTB.  l'azpl.  Kuakoctu.  Tsépable
BellleCTBA.  B3aWMHBIE  MEpexolbl  MEXAY  arperaTHbIMU  COCTOSIHUSIMH
BEIIECTBA: BO3rOHKAa (cyOnumanus) W JecyOiaumanusi, KOHJEHCalus W
UCIIapEHNe, KPUCTAIUIN3AIUS U IJIaBJICHUE.

Jlemoncmpayuu. Buneodpparmentsl u  cnainbel  «Erumer —  poauHa
xumun». Komneknus CTEKISIHHOM XMMHUYeCKOW mnocyabl. Koiutekuus wu3aenui
U3 allOMUHUA U ero ciuiaBoB. [lomydeHuwe yIJIEKHCIOrO Ta3a U €ro
B3aMMOJICVICTBUE C M3BECTKOBOM BOJOW. B3amMonencTBue pacTBopa NHUILEBOU
COABl C YKCYCHOM KHUCIOTOM. B3anmmopencTBue pacTBOPOB MEIHOIO KyIlopoca
W HamatelpHoro  crnupta. llomkuranme  mepctsHor — HuTH.Juddys3us
nepMaHranara kamus B Boje. CoOupanue mnpubopa i TOJYYCHHUS Traza o
MIPOBEpPKAa €ro Ha TepPMETUYHOCTb. BO3roHka Ccyxoro IspAa, HOJAa WIH
Ha(TaIMHA.

JlabopamopHvle onwvimul. V3ydeHue CTpPOEHUS TUIAMEHH CBEYH U
cnupToBkH. HabOniogeHue 3a OpPOYHOBCKMM JBHXKEHHEM (JIBUYKEHHUE YACTHUII
Tymu B Bojme). Auddys3us xommoHeHTOB pae3omopaHTa B Bosmyxe. Juddysus
caxapa B BOJEe. ArperaTHble COCTOSIHUSI BOJIBL.

MaremaTnueckue acmnekTbl B XUMHUH. SIBjeHHsl, Npoucxoasilne C
BelleCTBAMU



Yucrteie  BemecrBa M cMeCH.  UMCTBbIE  BEHIECTBA M CMECH.
['omorenHble M reTeporeHHble cMecH. ['a3000pa3Hble, >KUIKUE U TBEPIBIC
CMECH.

l'azoBeie cmecu. Bo3nmyx — mnpupoanas razosas cMmech. COCTaB BO3ayXa.
OO0BbEMHaAst J0Ji1 KOMIIOHEHTa Ta30BOM CMECH Kak OTHOIIeHHe 00bEma
JAHHOTO Ta3a K obmemy o00béMYy cMmecu. Pacu€rel ¢ UCHOJIB30BaHHEM
MOHATUS «O0OBEMHASL J0JII KOMIIOHEHTa CMECH».

MaccoBasg 101 pacTBOPEHHOrO BemiecTBa. [loHATHE O KOHILEHTpALUH
pactBopa. MaccoBasi 101 PacTBOPEHHOTO BEIIECTBA KaK OTHONIEHHE MAaccChl
pacTBOPEHHOIO BEIIECTBA K Macce pacTtBopa. Pacu€Tel ¢ HMCHOIB30BAaHUEM
MOHATHSL «MaccoBasi JOJIsI pACTBOPEHHOTO BEILIECTBAY.

Hexotopeie cnocoObl  pasneneHust cmeceil. Pasznenenwe cmeceit Ha
OCHOBE pa3IMuMii B (PU3MUECKUX CBOMCTBAX HMX KOMIIOHEHTOB. OTCTamBaHHE
u nexkanrtanus. Llentpudyruposanue.

OdunpTpoBaHWe B Jabopatopuu, B OBITY W Ha TPOU3BOJCTBE.
OunbTpoBaHue U QUILTpAT. YCTaHOBKA IS (QUIBTPOBAHUS U TpaBUIIA
paboTtel ¢ Hel. beIToBbIe GUIBTPBI IS BOABL. AjacopOmus. YCTpPOWUCTBO
POTUBOra3a.

Huctumnsiuus, Wik neperonka. JluctuimnupoBaHHas Bojga U e€
nonyuenue. I[leperonka Hedtu. HedrenpoaykThi.

Ilpakmuueckas paboma. IlpuroToBlieHME pacTBOpa ¢ OMNPEICIEHHOU
MaccoBOW JIOJied pacTBOPEHHOrO BellecTBAa. MaccoBass J0Js NPUMECH.
[lonsiTue o TexHuyeckoM oOpaslie, 00 OCHOBHOM KOMIIOHEHTE M O IPUMECH.
MaccoBass nonst npumecd. Pacdy€Tel ¢ HCIOJB30BAHUEM IOHSATHS «MaccoBas
TOJISI TIPUMECH.

Ilpakmuueckas paboma. BplpanuBaHue KpHUCTALIOB COJU (JOMaITHUN

SKCIIEPUMEHT).
Ilpaxmuueckaa paboma. OYNCTKA TMOBAPEHHON COJH.
Jemoncmpayuu. Paznuunbie oOpas3iibl Mpamopa. Komnekuus

MUHEpAJIOB W TOPHBIX Topoa. BumeodbparmeHT mo OOHAPYKEHHIO OO0BEMHOM
JONIM  KUCJIOpoJia B BO3ayxe. BuaeopparMeHTBI U Claliibl MpPaMOPHBIX
apredakroB.  Kommekmnuss  OBITOBBIX, KOHJIUTEPCKUX U MEIUUUHCKUX
cmeceil. OOpasrpl MEIUIIMHCKUX ¥ MHIIEBBIX PAcTBOPOB C  yKa3aHHEM
MacCoBOM oMM KOMIIOHEHTa. BumeodparMeHTbl W CIalgbl M3ASHHA U3
BEILIECTB 0OCO00W YHMCTOTHL. Pa3jierneHne cMecu TMOPOIIKOB 3>Kelie3a U CEPBL.
OrcravBaHue U JIEKaHTAlUsI M3BECTKOBOTO MOJIOKA, WM B3BECH Meja B BOJIE.
Paznenenne BOAHOM CMECH pPACTUTENBHOrO Macja C IOMOIIBK AEIUTEIbHOU
BopoHku. llenTtpudyrupoBanue (Ha  ueHTpudyre WIM C  MOMOIIBIO
BujcobparmenTa). Kommekmus — crmaiioB  OBITOBBIX M MPOMBIIIJICHHBIX



npuOOpOB, B KOTOPHIX MPUMEHSETCS LEHTpUPyrupoBanue. YCTaHOBKA st
¢unbTpoBaHus u e€ pabora. Kosmnekuuss OBITOBBIX (QUIBTPOB. AacopOuus
KYKYpPY3HBIMM TMaJIOYKaMHd MapoB Maxyudwx BemecTB. Koiekuuss MOBS30K U
pecnupaTtopoB. YCTaHOBKa IS TEPErOHKH JKUAKOCTEH u  e€  pabota
(monyyeHue IUCTUIUIMPOBAHHON BOJbl). Bupeodparment «PekTudukanronHas
KOJOHHa HedTenepepadaThIBAIONIEIO 3aBoJa M cxemMa e€ yCTpOMCTBay.
Komnekus «Hedts u HEPTENPOTYKTHI».

Jlabopamopnvie onvimul. dOnotanus cepbl U3 CMECH C PEYHbIM IIe-
CKOM.

CocraB BemecTB. XUMHYEeCKHEe 3HAKH U (OpPMYJIbI

XUMUYECKHE JJIEMEHThI. BellecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO
CTpOCHMsA. XUMHYECKUWA  DJIEMEHT KAaK  ONPEHCIEHHBIM  BUJ  aTOMOB.
XUMUYECKUE BJIEMEHThl B MPUPOJE. DJIEMEHTHBIM COCTaB IUIAHETHI 3eMJIsl U
e€ reosiormdeckux o6Oosodek. [IpocThie W clokHBIE BellecTBa. AJUIOTPONUS U
AJUIOTPOITHBIE MOJU(DHUKAIIUHN.

XUMHUYECKUE 3HAKU U XUMHUYeCKHe (popMysbl. XUMUYECKHE CHUMBOJIBI,
WX TIPOU3HOIIEHHWE W Ha3BaHUA. OTUMOJIOTMYECKHE Haudajlla Ha3BaHUU
XUMUYECKUX  dJeMeHTOB.  Tabnuma  xumuueckux  snementoB J[. .
MenneneeBa u €€ CTpyKTypa: Nepuoisl (OOJbIIME W Mallble) W TPYIIIBI
(rmaBHple W TOOOYHBIE TOArpyMMbl). OTAENbHBIE TPYNIbl XUMHUYECKHUX
AJIEMEHTOB: HIEJI0YHBIE MeTaJUIbl, raJIOreHBI, OJlaropo/iHbIe Ta3bl.
Xumuueckue Gopmynsl U popmynbHble eauHuUIBL.  Koaddumuentsr wu
uHaekcel. UHdopmariusi, KOTOpyr0 HECYyT XUMUYECKHE CUMBOJIBI U (POPMYIIBI.

OTHOCUTENbHBIE aTOMHasT M MOJEKyJspHas Macchl. OTHOCUTENbHAs
aTOMHasi Macca Kak BEJIMYMHA, I[MOKA3bIBaOIIas, BO CKOJIBKO pa3 macca aroMa
JAHHOTO  d2JeMeHTa Oojblle Macchl aromMa Bojaopona. OTHocuTenbHas
MOJIEKYJISIpHass Macca M €€ HaxokaeHue. MaccoBasg [0S DJIEMEHTa B
cinoxHoM  BemectBe. JlomomHuTenbHas ~— uHQOpMAalUA, KOTOPYIO  HECYT
XUMHUYECKUE (POPMYIIBI.

Meramibl. MeTamibl: XHUMUYECKHME JJIEMEHTBI M MPOCThIE BEIIECTBA.
Mertanael ¥ CIUlaBbl B HCTOPUM  YEJIOBEYECTBA: MEAHBIA, OPOH30BBIM H
KEJIC3HBIH BEKa. 3HAYCHHME METaUIOB M crutaBoB. OOmme ¢du3ndeckue
CBOWCTBAa METAJIOB.

[IpencraBurenn MetawioB. JKenme3o. TeXHHUUECKH YUCTOE W XHUMUYECKHU
yucrtoe kenezo. JKeme3o — OCHOBA COBPEMEHHOM MPOMBINIJIEHHOCTH U
cenbckoro xossiictBa. CruiaBel Kene3a: 4yryHbl W cranu. llepenenbHblii u
JIUTEVHBIM YYTyHbl, UX 3HA4YE€HUE. YTIEPOAWCTAs W JIETUPOBAHHAs CTalld, HUX
3HayeHue. [loHsTHEe 0 YEPHOW M LBETHOW METAJUTYypPrHUH.



Amtomunuii.  Hctopus  NOpPOMBIIUIEHHOTO  MPOW3BOJICTBA  QJFOMUHHSL.
[IpumeHeHue aJllOMUHHMS Ha OCHOBE CBOWMCTB.

3osoTo. Posb 30510Ta B HCTOpPUM 4YEIOBEUYECTBA. 30JIOTO — METaII
IOBEJIMPOB M JTallOH MHPOBBIX JeHer. I[lpuMeHeHune 30710Ta Ha OCHOBE
CBOMCTB.

OnoBo, ero cBoHCTBA W NPUMEHEHHE. AJUIOTPONUS OJIOBA: CEPOE H
6enoe 010B0. «ONOBSHHAA YyMay.

Hemeramnel. IlomokeHme »sieMeHTOB-HeMmeTaluioB B TaOmume J[. M.
MengaeneeBa. bnaropoansie raspl.  Ajuiotponus — kuciopoaa. CpaBHeHHE
CBOMCTB MPOCTHIX BEIIECTB METAUIOB U HEMETAJLIOB.

[IpencraBurenu HEMETAJIOB. docdop u ero aJUIOTPOITHBIE
moaudukanuu. CpaBHeHHE CBOMCTB  Oenoro u  kpacHoro  docdopa.
O6nactu npumenenust ocdopa. Cepa u obnactu e€ mpuMeHEHuUs. YTIEpo,
ero amioTrponHsie Moaupukanuu (anma3 U rpadur), HUX CBOICTBA U
npuUMEHeHHEe. A30T, €ero CBOMCTBA M NMPUMEHEHHUE.

BaneHTtHOCTSB. BanenTtHocTh KaK CBOMCTBO aTOMOB OZHOTO
XUMHUYECKOTO JJIEMEHTa COCIUHSATBCS CO CTPOTO ONPEACIEHHBIM  YHCIOM
aTOMOB JIPyrOro XMMHYECKOTO0 OJJIEMEHTa. OJEMEHTBHl ¢ TIOCTOSHHOM U
NEpPEeMEHHONW BaJEHTHOCTHIO. BbIBOA (hOpMysbl COE€IMHEHHUS MO BaJCHTHOCTH.
Ha3BaHne coequHeHHs 1O BaJ€HTHOCTH.

Oxkcunpl. Oxkcuabpl U cnocod oOpa3zoBaHusi uX Ha3zBaHUU. OKCHIBI
MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTpOeHHs. Poiab OKCHIOB B MpPUPOAE.
[TapHukoBbIi 3P deKT.

[IpencraBurenu okcuaoB. Bona, yrimekucnbelidi ra3, okcuna kpemuus(IV), ux
CBOMCTBa U IIPUMEHEHHE.

Kucnorel.  Kucnmotel, ux coctaB u  kiaccupukanusa. KHCITOTHI
opraHudeckue u Heopranuyeckue. HWuaukaropel. TaOnuia pacTBOPUMOCTH.
ConsiHast U cepHasi KHCIIOThI, UX CBOMCTBA U IMPUMEHEHHUE.

OcHoBanusi. OcHOBaHMS, HMX COCTaB MW Ha3BaHudA. [‘umapokcorpym-ma.
OcHoBaHusl pacTBOpuUMbIE (IIETOYM) W HepacTBOpuUMble. VI3MEHEHHE OKpacKu
MHJMKAaTOPOB B IIENOYHON cpene. ['MApOKCUABI HATpUS, Kadusl U KajdblUs, HUX
CBOWCTBA U IIPUMEHEHHUE.

Comu. Conm, uX CcOCTaB W Ha3BaHUsi. PacTBopUMOCTH cCoOJieil B BOJE.
Xopua HaTpus W KapOOHAT KallbIWsl, UX CBOWCTBA W TPUMEHCHUE.

Knaccudukanus HEOPTAaHUYECKUX BEILICCTB. Bemectna, Ux
knaccudukamuss  w - MHOroooOpasme. IIpocTbie  BemecTBa:  MeETaulbl |
HeMeTaiibl. CI0KHBIE BEIIECTBA: OKCHJIbI, OCHOBAHUS, KUCIOTHI, COJIH.

Jlemoncmpayuu.  BungeodparmMeHTbl U claiabl  «JJIEMEHTHBIM  CO-
CTaB TEOJIOTHYECKHUX O00J0YeK 3emium». AJIoTponus Kuciopoda. Moaenu



(mapoctepxkHeBble U CtioapTa—Dbpurie6a) MoJieKysl pa3IuyHBIX MPOCTHIX
U CIIOXKHBIX BemecTB. TaOnuma xmmuaeckux diaemeHToB [[. M. Mennpencena
(xopoTkonepuonnelii Bapuant). Iloptpetst WM. . bepuemmyca u JI. W
MenneneeBa. Komnekuuss MeTajsioB U CIUIaBOB. BujeopparMeHThl U Clalbl
«MeTtayibl U CIUIaBbl B HUCTOpUU uenoBeuecTBay. Komekius «YUyryHel u
ctanuy». BumeodparMeHTbl W chnaibl «XyJA0KECTBEHHbIE H3ACIHS W3 4YyryHa
u  cranmm»y. Komnekuus  w3genwii w3 allOMUHMST W €0 CIUIABOB.

Buneopparmentsl u cnaipl «30J0TO — MaTepHall IOBEJIMPOB U MHUPOBBIC
nensru». Komnexkuuss wu3nenuit w3 onosa.  Bupeopparment «llasHue».
Konnekuss HemeTamnoB — NpPOCThIX BellecTB. BupeodparmeHT winu criaiifg
«Kucnopon — BemecTtso TOpeHMs M ApIxaHus». llomyuenue oenoro

dochopa u  wu3yueHue ero CBOUMCTB. BwuaecopparmMeHTl U ClAWIbI
«Amnorponus yriaepoaa». Mojaenu KpUCTAUIMYECKHUX PEmETOK anMasa |
rpadura.  Kosmekius ~ «AKTUBUPOBAaHHBIK  yrojlb W O0JIACTH  €TO
npumeHenusi». lopenue cepsl U (docdopa. Kommekrus oxcumon. [amenue
u3Becth. Bosronka «cyxoro npga». Komnexkuusi ocHoBanuil. Kosiekums
KUCO0T. VMI3MEHEeHHEe OKpacKu WHIWKATOPOB B IEJIOYHONW M KHMCJIOTHOM cpeaax.
[IpaBunio  pazbaBneHuss cepHOd  KuCJIOTH. OOyriMBaHWE  OPTraHUYECKUX
BEIIECTB M  MaTepHalioB  CepHOM  KucinoTod. Tabmuma  pacTBOPUMOCTH
OCHOBAHMM, KUCJIOT M cojiell B Boje. Kommekuus coJiei.

JlabopamopHvie onvimwui. (O3HAKOMJIEHHE C KOJUIEKIMEH METaUIOB U
cruiaBoB. O3HakoMiieHME ¢ KoJuleKuuew — HemeTtaiwioB.  [Ipomyckanwue
BBIJIBIXa€MOI0 BO3[lyXa 4epe3 HU3BECTKOBYK Boay. McciegoBaHue pacTBOpPOB
KHUCIIOT WMHJIUKaTopamu. McciaegoBaHrue pacTBOPOB IIEIOYEH MHANKATOPAMHU.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIC PE3yIbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOI'O OOIIETO 00pa30BaHUs JTOCTUTAIOTCS B XOJA€ OOy4YEHHS
XUMUU B €IWHCTBE Yy4YeOHOW M BOCHUTATEIBLHOW JEATEIIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMHU
COITMOKYJIbTYPHBIMU U JIyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMU, NPHUHSATHIMU B OOIIECTBE MpaBWIaMH W HOPMaMU
MOBEJICHUS U CIIOCOOCTBYIOT MpolieccaM CaMOIO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YYatOIINXCS.

JIMYHOCTHBIC PE3YJbTAThl OTPAXKAKT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOW TMO3UTHUBHBIX
IEHHOCTHBIX OPUEHTAIIMI U PaCIIUPEHUE OMBITA JEITEIBHOCTA Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) MaTpMOTHYECKOT0 BOCTINTAHUS

IIEHHOCTHOTO OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY M HAYYHOMY HACIEIUIO, IOHUMaHMUS
3HAUEHUs XMMHUYECKOW HAyKU B KU3HHU COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOUN MH(MOpMaimeil o
NEPEIOBBIX JOCTUKEHUSAX U OTKPBITUSX MUPOBOM U OTEYECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaKAaHCKOr0 BOCIMTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAX M MPaBUIIaX MEKIMYHOCTHBIX OTHOLIEHUH B KOJJIEKTUBE, KOMMYHHUKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOW, Y4eOHOMCCIEA0BATEIbCKONW, TBOPUECKON W NIPYruX BUIAX ACSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW NEATETLHOCTH TPH BBIMOJTHEHUH Y4YeOHBIX, MO3HABAaTEIbHBIX 3aj1ad,
BBITIOJTHEHUN XUMHYECKUX JKCIIEPUMEHTOB, CO3/IaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIOHUMAHUIO U
B3aMMOIIOMOIIIM B TMPOIIECCE ATOM Y4eOHOW AESTEIbHOCTH, TOTOBHOCTH OIICHHBATH CBOE IMOBEJCHUE M MOCTYMKH CBOMX
TOBApHUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHHUA:

MHPOBO33PEHUYECKUE IPEIACTABIEHNS] O BEHIECTBE M XHMHUYECKOM pPEAKIUU, COOTBETCTBYIOIIUE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U COCTABIISIONIME OCHOBY JJIsi HOHMMAaHUS CYIIHOCTH HAYYHOW KapTUHBI MUpPA, MPE/ICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUsS MPUPOJbI, B3aUMOCBS3SIX UENOBEKA C MPUPOJHOU Cpelod, O POJIU XUMHUU B
MMO3HAHUH 3TUX 3aKOHOMEPHOCTEM;



MO03HABATEJIbHbIE MOTUBbI, HAIPABJICHHBIE HA MOJTYYEHUE HOBBIX 3HAHMM 10 XUMHH, HEOOXOAUMBIE JJI1 OOBICHEHUS
HaO0JI01aeMBbIX TPOIIECCOB U SIBJICHUM, MO3HABATENbHOW, MH(POPMALMOHHON M YUTATENbCKOM KYJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEJIbBHOW pabOThl C y4e€OHBIMM TEKCTaMH, CIPAaBOYHOM JIUTEPATypOH, JOCTYNHBIMU TEXHUYECKUMH
cpelncTBaMu MH(POPMALMOHHBIX TEXHOJIOTU;

UHTEpPEC K OOYYEHHI0O M TO3HAHHUIO, J10003HATEIBbHOCTh, TOTOBHOCTb M CHOCOOHOCTH K C€aMOOOpa30BaHMIO,
NPOEKTHOM M HCCIEA0BATENbCKOM NeATEeNbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABICHHOCTH M YPOBHS OOYy4YeHUS B
JIATbHEUIIIEM;

4) popMUPOBAHNS KYJIBTYPbI 310POBbSI:

OCO3HAHHME IEHHOCTH W3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3J0pPOBBIO, YCTAHOBKHM Ha 370pOBBIA 00pa3s
KU3HU, OCO3HAHUE TOCJIEACTBUI U HENPUATHE BPEIHBIX NMPUBBIYEK (YHNOTPEOJCHHS aJIKOTOJs, HAPKOTHKOB, KypeHUs),
HEOOXOIMMOCTHU COOJIIO/ICHUS MPABUII OE30MAaCHOCTH NP OOpaIlleHUH ¢ XMMUYECKHMMH BEUIECTBAMU B OBITY U peaibHOM
KHU3HU;

5) TPy/10BOI0 BOCIIUTAHMS:

MHTEpEC K MPAKTHUYECKOMY H3YUYEHHUIO MpOoQeccuil M TpyAa pa3IuyHOr0 poja, YBaXKEHUE K TPYIy M pe3yjbTaTam
TPYJOBOM AESATENHHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XMMHUU, OCO3HAHHBIA BBHIOOP
WHAUBUAYATBHON TPAaeKTOPUU MPOIOJKEHHUST 00pa30BaHUsl C yUYETOM JHMYHOCTHBIX MHTEPECOB M CIMOCOOHOCTH K XHMUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOW Mpo(eCCHOHATBHON JEATeIbHOCTH M Pa3BUTHS HEOOXOIMMBIX
YMEHHH, TOTOBHOCTb aJJalITUPOBATHCS B IPO(PECCHOHATILHOM CpejIe;

6) 3K0JIOTMYECKOI0 BOCIINTAHMSA

HKOJIOTUYECKH 1eJIeCO00pa3HOe OTHOLIEHHE K IPUPO/Ie KaK UCTOYHHUKY >KM3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBaHUS,
MOHMMaHUE IIEHHOCTH 3/I0pOBOrO U 0€30MacHOro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(¢u3nyeckoMy M IMCUXMYECKOMY 3J0pPOBbIO, OCO3HAHHME LIEHHOCTU COOJIOACHUS IMpPaBHJ OE30MaCHOrO MOBEICHHS NpHU
paboTe ¢ BEIECTBAMU, a TAKKE B CUTYaLUSIX, YTPOKAIOIIMNX 3I0POBBIO U KU3HU JIFOJIEH;

CHOCOOHOCTH MPHUMEHSTh 3HAaHUA, IOJIy4YaeMble NPU HM3YYEHUM XWMHH, I8 pElIeHHs 3a7ad, CBS3aHHBIX C
OKpY’)Karoued MNpUPOAHON Cpedaoi, AJisi TOBBIIMICHUS YPOBHS DSKOJIOTHYECKOW KYJIbTYpbl, OCO3HAHUSI TJ100abHOTO
XapakTepa 3KOJOIMYECKUX NPOoOJIeM U MyTeld MX pelleHUs MOCPEACTBOM METOAOB XMMHUH, SKOJIOTMYECKOTO MBIIUICHHMS,
YMEHUS PYKOBOJCTBOBAThCS UM B MIO3HABATEIbHON, KOMMYHUKATUBHON M COLMAJIBbHOMN MPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe meTanpeaMETHBIX PE3yIbTAaTOB BBIACISIOT 3HAYUMBIC JJIs1 (DOPMUPOBAHUS MUPOBO33PEHUS OOIICHAYUHbIS
MOHATHUSA (3aKOH, TEOpHUsl, TPUHIIUII, TUIIOTE3a, (AKT, CUCTEMa, ITPOIIECC, SKCIIEPUMEHT U APYTOE€.), KOTOPBIE UCIOIB3YIOTCS
B €CTECTBEHHO-HAyUHBIX YUYEOHBIX MpeAMETax M IO3BOJIAIOT HAa OCHOBE 3HAHUW M3 3TUX MPEIMETOB (POPMHPOBATH
MpeACTaBICHUE O IIEJIOCTHOM HAy4yHOW KapTUHE MHUpa, W YHUBEpCalibHbIe YyueOHble JeWCTBUS (ITO3HABATEILHEIE,
KOMMYHHUKATUBHBIC, PETYJIATHUBHBIE), KOTOpble OOeCHeurBalOT (POPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEJILHOMY
TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YYCOHOU NS TEIHLHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbLHbIE YUeOHbIE J1eiicTBUSA

ba3oBble JiornyecKkue NecTBUA:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIUICHUSI TIPU OCBOCHUU 3HAHWM: PACKPBIBATH CMBICI XUMUYECKUX
NOHATUN (BBIICIATh UX XapaKTepHbIC NMPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JPYTMMHU TMOHSITHSMHU), HCIOJIH30BAThH
NOHSTHS JUIsl OOBSICHEHHS OTAENbHBIX (DaKTOB W SIBICHHM, BBIOMpATh OCHOBAHUA W KPUTEPUU ISl KIACCHU(PUKALUH
XUMHYECKUX BEIIECTB U XUMHUYECKUX PpEaKIUii, yCTaHABIMBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3M MEXIY OOBEKTaMU
U3YYEHHs, CTPOUTH JIOTHUYECKHE pacCyXAeHHs (MHAYKTHUBHBIC, ICAYKTHBHBIC, IO aHAJOTUH), JENaTb BBIBOABI H
3aKJTIOUYEHUS;

yYMEHUE MPUMEHATH B MPOLIECCE MMO3HAHUSA MOHATHS (MPEIMETHBIE U METANPEIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE)
MOJIENI, MCIOJB3YEMbIE B XUMHUH, MPEOOPa30BBIBATH IMUPOKO MPUMEHSEMbIE B XUMHUHU MOJEIbHBIE TPEICTABICHUS —
XUMHYECKUN 3HAK (CUMBOJ JJIEMEHTAa), XUMHUYecKas (QopMylia U ypaBHEHHE XHMUUYECKOW PEaKIMu — TPH PEIICHUU
y4e0HO-TI03HaBATEIBHBIX 33/1a4, C YUETOM ATHUX MOJICIBHBIX MPEJACTABICHUNA BRISIBIISITh U XapaKTepU30BaTh CYIIECTBECHHBIC
MPU3HAKH M3yYaeMbIX OOBEKTOB — XMMHUUYECKHX BEIIECTB W XUMHYECKUX PEAKIIHMH, BBIABIATH OOIIHME 3aKOHOMEPHOCTH,
MPUYUHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEUMS B U3yUYaeMbIX MPOLECCAX U SBICHUSX.

ba3oBble ucciiefoBaTebCKHE ACHCTBUSA

YMEHHE UCIOJIb30BATh MOCTABJIEHHBIE BOIPOCH! B KAYE€CTBE MHCTPYMEHTA MMO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI JIJIs
dbopMHUpOBaHUS TUMOTE3HI MO TMPOBEPKE MPABUILHOCTH BHICKA3BIBAEMBIX CYXKICHUH;

MPUOOPETEHNE OMbITA MO IJIAHUPOBAHWIO, OPTaHMU3AIMN U TPOBEJACHHUIO YYCHHYECKUX JKCIEPHUMEHTOB, YMCHHE
HaOJII0/1aTh 32 XOJIOM MPOLIecca, CAMOCTOSITEILHO TPOTHO3UPOBATH €r0 Pe3ybTaT, GOPMYIUPOBATH OOOOIIECHUSI U BHIBOBI
0 pe3yJibTaTaM MPOBEAEHHOTO ONbITa, UCCIEAOBAHUS, COCTABIATH OTYET O MPOJeIaH HOM padoTe.



Pabora ¢ undgopmanueii:

yMEHUE BBIOUpATh, AHAIM3UPOBATH U MHTEPIPETUPOBATH WH(DOPMALIMIO PA3IMUHBIX BUJIOB U (HOPM IpeACTaBICHUS,
MOJIy4aeMYyl0 W3 pPa3HbIX HCTOYHUKOB (HAYyYHO-TIOMYJSIPHASL JUTEpAaTypa XUMHUYECKOTO COJEP)KaHUSA, CIPABOYHBIE
noco6usi, pecypcel MHTEpHETA), KPUTUUECKH OLIEHUBATH MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

yMEHUE MPUMEHSTH Pa3IUYHbICE METOJAbl M 3alpOChl MPHU IMOUCKE U O0TOOpe MHGOPMAIMU U COOTBETCTBYIOLIUX
JTAHHBIX, HEOOXOAUMBIX JJIsI BHITIOJTHEHUSI YUYEOHBIX U TTO3HABATEIbHBIX 33/1a4 ONpPeAeIEHHOTO TUIA, TPUOOPETEHHE OTbITa
B 00JlacTU UCIOIB30BaHUS WH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJIaJICHUE KYJIbTYPOM aKTUBHOTO
UCIIOJIb30BaHUS PA3IUYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSTENbHO BBIOMpPATh ONTUMAIBHYIO (OPMY MpeaCTaBICHUS
uH(OpMalMK U WITIOCTPUPOBATH PEIlaeMble 3a/1a4i HECJIIOKHBIMU CXeMaMU, IuarpaMMamu, IpyruMu opmaMu rpaguku
U UX KOMOWHAIMSIMU;

YMEHHE UCIOIb30BaTh U aHAIM3UPOBATH B Mpoliecce yUeOHOM M MCCIEIOBATENbCKOM AESITeIbHOCTH UH(POPMAIUIO O
BJIMSIHUM MPOMBILIJIEHHOCTH, CEJIBCKOr0 X035MCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYKAKOUIEH TPUPOIHON CPEBI.

KoMMyHuKaTHBHBIC YHHBeEPCAJIbHbIC yUeOHbIe 1eiiCTBUA:

YMEHHUS 3a]1aBaTh BOMPOCHI (B XOJ€ Juanora u (Win) JUCKYCCUH) TI0 CYHIECTBY 00CyXaaeMoi TeMbl, (HOPMYITUPOBATH
CBOM IPEJIOKEHUSI OTHOCUTEIIBHO BBITIOJIHEHHUS IIPEIJIOKEHHOMN 3a/1a4u;

YMEHUS MPECTaBIATh MOJIYUYEHHBIE PE3YIBTAThl IO3HABATEIBHOMN JAEATEIBHOCTH B YCTHBIX U MHCHbMEHHBIX TEKCTAX;
JIeNaTh MPE3CHTALUI0 Pe3yJbTAaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOpHOTO OMbITa, J1a00pPaTOPHOM
PabOTHI 110 UCCIETOBAHNIO CBOMCTB BEIIECTB, YICOHOTO MPOSKTA);

YMEHHUSI Y4YEOHOTrO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW I103HABATEIBHOW W UCCIEAOBATEIBCKOM
JESTENBHOCTU TIPU PEIICHUH BO3HUKAIONIMX MPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHHS TO3HIIMI
(obcyxnenus, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPAMHAIINS COBMECTHBIX JEHCTBUH, ONpENETICHUE KPUTEPHUEB
IO OIIEHKE Ka4eCTBa BHIMOJHEHHOW pabOTHI U APYyTHE).

PeryisiTUBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1CHCTBUS:

YMEHHUE CaMOCTOSITEJIbHO OMpPEAENSATh LENU ACSTEIbHOCTH, MJIAHUPOBATh, OCYHIECTBIISTh, KOHTPOJHUPOBATh U MPHU
HEO0OXOIMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHLHOCTD, BEIOMpATh Hanbosee 3 PeKTuBHBIE CIIOCOOBI pErIeHUs YIeOHbIX U
MMO3HABATEIBHBIX 3a7]a4, CAMOCTOSITEJIbHO COCTABJISITh MM KOPPEKTUPOBATH MPEIJIOKEHHBIM aJIrOpuT™M AEHCTBUU mpuU
BBITIOJIHEHUH 3aJaHUM ¢ YYETOM MOJyYEHUSI HOBBIX 3HaHUM 00 M3ydaeMbIX 00bEKTaX — BEUIECTBAX U PEAKIUAX, OLICHUBATD



COOTBETCTBHUE TMOJIYYEHHOTO pe3yjbTaTa 3asBICHHOM I1I€JIM, yYMEHUE KCIO0JIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI,
npejiaraéMbie B yCIOBUM 3aJaHUM.

MHNPEAMETHBIE PE3YJIBTATDBI
K koHity oOyuenus B / Kjiacce npeaMETHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y
00Oy4arommxcs yMEHUM:
B no3naseamenwnoit cihepe:
3nanue (nonumanue):
- XUMUYECKON CUMBOJIUKH: 3HAKOB XUMUYECKHUX PJIEMEHTOB, (POPMYJT XUMUYECKUX BEIIECTB, YDABHEHUN XUMUUYECKUX
peaxkumii;
- BOKHEHIITUX XUMHUYECKUX TTOHSATUM: BEIIECTBO, XUMHYECCKUM DJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIC aTOMHAs U
MOJICKYJISIpHAsl MacChl, MUOH, KATHOH, aHHOH, XUMUYECKas CBsI3b, dJIEKTPOOTPHUIIATEILHOCTh, BAJIGHTHOCTD, CTETICHb
OKHUCJICHHSI, MOJIb, MOJISIPHAsi Macca, MOJISIPHBIA 00beM, PACTBOPHI, IIEKTPOJIUTHI U HEANEKTPOIHUTHI, JIEKTPOIUTHYECKAs
JUCCOLIMAIINS, OKHCIUTENh U BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBJICHUE, TETIOBOM 3P (EKT peakinu, OCHOBHbIE
THUIIbI PEaKLIUI B HEOPTraHUYECKON XUMUU;
- (hopMyITHUPOBOK OCHOBHBIX 3aKOHOB U TEOPUN XUMHUH: ATOMHO-MOJICKYJISIPHOTO YYEHUST; 3aKOHOB COXPAaHEHUS MacChl
BEIIIECTB, MMOCTOSHCTBA COCTaBa BellecTB, ABoraapo; Ilepuoanueckoro 3akona J{. . MenpaeneeBa; TeOpur CTpOSCHUS
aToMa M YYEHHUs O CTPOCHHUH BEUIECTBA; TEOPUHU IEKTPOIUTUUECKON TUCCOLUUALINYI U YUEHHS O XUMUYECKOU PEaKI[UU.
Ymenue nazvieams:
- XUMUYECKHUE AJIIEMEHTHI,
- COEJIMHEHMS U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;
- OpraHnYecKre BeIecTBa mo ux GopMyIie: MeTaH, dTaH, dTHIEH, alleTHUJICH, METaHOJI, TJIUIIEPUH, YKCYCHas KHCIIOTa,
[JII0K03a, caxapo3a.
ObvscHenue:
- (hu3mgecKoro cMbIciia aTOMHOTO (ITOPSIIKOBOTO) HOMEPA XUMUYECKOTO AJIEMEHTa, HOMEPOB T'PYIIIIBI U MTEPHO/Ia B
[Tepuonnueckou cucreme .M. MenneneeBa, K KOTOPbIM 3JIEMEHT MPUHAIICKUT;



- 3aKOHOMEPHOCTEN U3MEHEHUSI CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B MPEIEIax MaJIbIX EPUOIOB U A TPYIIMN, a TAKKE
CBOMCTB 00pa3yeMbIX UMU BBICIIUX OKCUJIOB U TUJIPOKCUIOB;

- CYIITHOCTH TIpoliecca JIEKTPOIUTHYECKON TUCCOMAIIMU U PEAKIIA HOHHOTO OOMEHa.

Ymenue xapakmepuzosamuw:

- XUMHUYECKHUE AJIEMEHTHI (OT BOJIOPO/Ia 10 KaJbllKs) HA OCHOBE UX MoJIoXkeHus B [leprnoandeckoit cucreMe XUMUYECKUX
anemenToB /.. MenneneeBa 1 0COOCHHOCTEN CTPOSHUSI UX ATOMOB;

- B3aMMOCBSI3b MEK1y COCTaBOM, CTPOEHHUEM U CBOMCTBAMHM HEOPTAaHUYECKHUX BEILIECTB;

- XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB (OKCUIOB, KUCIOT, OCHOBAaHUM, aM(PpOTEPHBIX
COCIMHEHUH U COJeil).

Onpeodenenue:

- cOCTaBa BEIIECTB 10 uX Gopmysiam;

- BAJICHTHOCTH U CTEIIEHU OKHUCJICHUA 2JIEMEHTOB B COCIMHEHUU,

- BUJIOB XUMHYECKOM CBSA3U B COCAMHEHUSIX;

- TUTIOB KPUCTAJUTMYECKUX PEUIETOK TBEPABIX BEIIECTB;

- MPUHAJJIEKHOCTH BEIIECTB K OINPEICICHHOMY KJIaCCy COCIMHEHUIT;

- TUTIOB XUMHYECKUX PEAKIIHA;

- BO3MOXXHOCTH MPOTEKaHUS peaKIuii HOHHOTO 0OMEHa.

Cocmaenenue:

- cxeM cTtpoeHust aToMoB TiepBbIx 20 anemenToB Ilepuoandeckoii cucremsl J[.M. Menneneena;

- opMyn1 HeOpraHUYECKUX COSTUHEHUN N3YUCHHBIX KJIACCOB;

- YPABHEHUN XUMUYECKUX PEAKIUU.

bezomacHoe obOpareHne ¢ XUMHUIECKOH MOCyI0i U Ta00paTOPHBIM 000PYIOBAHHEM.

lIposedenue xumuuecko2o IKCnepumMeHma:

- HOATBEPKAAIOIIETO XUMUYECKHE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPTAaHUYECKUX BEILIECTB;

- HOATBEPKAAIOIIETO XUMUYECKAI COCTaB HEOPTaHUYECKUX COCUHECHUN;



- 110 TIOJIYYEHHUI0, COOMPAHUIO U PACTIO3HABAHUIO Fa3000pa3HbIX BEMIECTB (KUCIOPO1a, BOJIOPO/Ia, YTIAEKUCIIOro rasa,
aMMHaKa);

- 110 OTIPENICTICHUIO XJIOPHU-, CyIb(}aT-, KapOOHAT-HOHOB U MOHA AMMOHHSI C TIOMOIIBI0 KAYE€CTBEHHBIX PEaKITHI.
Buviuucnenue:

- MacCOBOM JI0JIM XMMUYECKOTO JIEMEHTA M0 PopMyJsie COCTUHECHMUS;

- MacCOBOM J10JIM BELIECTBA B PACTBOPE;

- MacChbl OCHOBHOT'O BEIIIECTBA MO U3BECTHOM MAacCCOBOM J10JI€ TPUMECEI;

- 00BbEMHOM J10JIM KOMITOHEHTA ra30BOM CMECH;

- KOJINYECTBA BEIECTBa, 00beMa WJIM MacChl BEIIECTBA MO KOJIMUECTBY BEIIECTBA, 00bEMY WIIM MAacCEe PEareHTOB WU
MPOAYKTOB pPEaKIINH.

Hcnonvzosanue npuobpemennvix 3HAHUL U YMEHUL 8 NPAKMUYECKOU 0esIMeNbHOCMU U NOBCEOHEeBHOU HCUSHUL:

- 7151 O€3011acHOr0 OOpaIleHus ¢ BEeIIeCTBAaMU U MaTepruajlaMy B TIOBCEHEBHON JKU3HU U TPAMOTHOT'O OKa3aHUs TIEPBOM
MIOMOIIIY MPU OKOTaxX KUCJIOTaMU U IIEJI0YaAMU;

-JI71s1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB M MPUPOIHBIX SBIICHHIA;

- I KpUTUYECKOM OLIEHKH MH(POPMAIIMH O BEIIECTBAX, UCIIOJIB3YEMBIX B OBITY.

B uennocmmno-opuenmayuonnoit chpepe

AHamnu3 ¥ OIIeHKa MOCISACTBUMN JUIsl OKPYIKAFOIIEH cpebl OBITOBOM M MPOU3BOJICTBEHHON JEATEIbHOCTH YeIOBEKa,
CBSI3aHHOM C MOJYyYCHHEM U TIepepabOTKOM BEIIECTB.

B mpyooeoii cihepe

[IpoBeneHue orepanuii ¢ UCIOIL30BaHUEM HarpeBaHMsl, OTCTAUBaHUS, (DHIIBTPOBAHUS, BEITAPUBAHMS; TIOJTYUCHUS,
coOuMpaHus, pacrio3HaBaHUs BEIIECTB; U3TOTOBICHUS MOJICIICH MOJICKYI.

B cpepe 6e3onacnocmu rncuznedeamenvHocmu

- cOOTI0O/ICHHE TTPABHIJI TEXHUKHM 0€30ITaCHOCTH IIPH MPOBEICHUN XUMHYECKOTO SKCIICPUMEHTA;

- OKa3aHue MePBOM MOMOIIY MIPU 0XKOTaX, MOPe3ax U XUMUUYECKUX TPaBMax.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
KoaudecTBO yacoB
HaumeHoBaHue pa3iesioB U TeM JyiekTpoHHBbIE (LM(POBHIE)
Ne o/m KoHnTtpoabHbie IIpakTHuyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
Pa3zjnen 1.Xumus B leHTpPe eCTECTBO3HAHUSA
11 [IpenMet XuMHUM U METOTBI €€ 4 bubmmoreka [IOK
' U3ydeHus https://m.eds00.ru/7f41837¢
19 CtpoeHue BENIeCTB U UX arperaTHbie 5 bubnuotexa [JOK
' COCTOSIHHS https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 6
Pa3znen 2.MaTeMmaTHyeCKHe acCleKThl B XUMMHU. SIBJIeHUs, IPOUCXOAAIIME ¢ BellleCTBAMM
bu6mmoreka [IOK
2.1 CMeIH BELIECTB, UX COCTaB 5
111 11 5 https://m.edsoo.ru/7f41837c
2.2 dusnueckue SIBIEHUSI B XUMUHU 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢
Hroro no pazneny 8
Pa3zpnen 3.CoctaB BemecTB. XuMHYeCKHe 3HAKM U (POPMYJIbI
[Tepuoauueckas Tabauia
31 ManeneeBa, 00II1E HOHATHSL. 4 bu6mmoreka [IOK
' IIepBble MOHATHSA O 3HAKAX U https://m.edsoo.ru/7f41837c
(dhopmynax BemecTB
bu6mmoreka [IOK
3.2 IIpocTele BeniecTBa 4
p Hl https://m.edsoo.ru/7f41837¢c
3.3 CI10>KHBIE BEIECTBA 12



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazaeny

20

bub6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34



https://m.edsoo.ru/7f41837c

IHHOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KosmmmuyecTBo yacoB DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kourpouabnsie | IlpakTuyeckue
n/n Bcero u3y4yeHHusi =~ 00pa3oBaTe/IbHbIE
padoThI padoTbl
pecypchbl

1 [Ipeamet xumuu. 3HaU€HNE XUMUH B 1 bu6mmoreka [IOK
JKA3HHU COBPEMEHHOTO YEJI0OBEKa https://m.edsoo.ru/ff0d210c

9 BeniecTBa, yyacTByIOIINE B PEAKIIUH. 1 bubnuotexa [JOK
XHWMHUYECKUE TPEBPALLCHUS https://m.edsoo.ru/ff0d227e

bu6moreka [IOK

3 Ha6 1

AOIIOACHILE H SKCIEPUMEILT B XiMun https://m.edsoo.ru/ff0d23dc
[Tpaktrueckas padota Nel.

4 «3HaKOMCTBO C JIa0OpaTOPHBIM 1 1 bubnuoreka [IOK
obopynoBanueM. TexHUKa https://m.edsoo.ru/ff0d26ca
0€301acCHOCTH B KaOMHETE XUMHH»

5 Crpoenue BeecTB. ATOMBI U 1 bubnuoreka [IOK
MOJIEKYJIBI https://m.edsoo.ru/ff0d28c8

bubmuorexa [JOK

6 Ar 1

DETATHRIE COCTONHIN BEOUTE https://m.edsoo.ru/ff0d2a6¢c

7 YucTteie BEIIECTBA U CMECH. 1 bubmuorexa [JOK
['oMoreHHbI€ U T€TEPOreHHbIE CUCTEMBbI https://m.edsoo.ru/ff0d2be8

8 I"a3000pa3nble cmecu. Bo3nyx u ero 1 bu6nuoreka [LIOK
COCTaB https://m.edsoo.ru/ff0d2a6¢c
PactBOpSI, pacTBOpUTENN U

9 aCTBOpeHPII)LIe BE peCTBa [lonsitue o 1 bubmorexa OK
p p _ B ' https://m.edsoo.ru/ff0d2d50
MAacCOBOM JI0JI€ U KOHLEHTpauu



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BCIICCTB

[Ipaktuyeckas padora No2.

bu6mmoreka [IOK

10 I1
« pHrOTOBHeiMe PactBopoB https://m.edsoo.ru/ff0d2eae
OTIPEICIICHHOW KOHIICHT DALY
1 [IpuMecu n 9uCTBIE BELIECTBA. bubnuoreka [IOK
3HaYeHNE MacCOBOM JTOJIM TTPUMECE https://m.edsoo.ru/ff0d323c
HexoTopsie crtocoObI pa3aeneHus
12 cMecei pd)mnqecxne I():BOII[>'ICTBa bubmorexa [IOK
’ https://m.edsoo.ru/ff0d350c
KOMITOHEHTOB CMECH
JuctrinmupoBaHHasi BOJa U €
13 nosrydenue. [leperonka. Hedrs bubmmorexa [HOK
yi -Hep ' https://m.edsoo.ru/ff0d5230
He(TenpOTyKTHI
[IpakTrueckas padora Ne3. «Ouucrka bubnuoreka [IOK
14 .
MOBApEHHOM COJI https://m.edsoo.ru/ff0d37fa
XuMH4ecKue 31eMeHThl. BenrecTa
15 MOJIEKYJIIPHOTO M HEMOJIEKYPSIITHOTO bubmmorera [IOK
4 https://m.edsoo.ru/ff0d3al6
CTPOCHUS
Xumuueckue 3Haku. Tadaumna
16 XUMHYECKHUX 3eMeHToB J[. 1 bubmorexa HOK
T https://m.edsoo.ru/ff0d3b88
MenneneeBa
Xumuyeckue GopMyIIbL.
17 OTtHOCHTENbHBIC aTOMHAS U bubmmotexa [IOK
https://m.edsoo.ru/ff0d5708
MOJIEKYJISIpHASI MacChl
[ToBTOpenue u o6o0ImEeHNEe
18 IPOKEHHOT0 MaTtepuaia. Pemenue bubnuoreka [LIOK
JKCIIEPUMEHTAIIBHBIX XUMHUYECKHUX https://m.edsoo.ru/ff0d3f34
3a7a4
19 MeTanasl: MOHATHE O METAJIaX KakK O bu6mmoreka [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

IMPOCTHIX BEHICCTBAX

https://m.edsoo.ru/ff0d40c4

Tunuanere MMpeACTAaBUTCIIN MCTAJIJIOB.

bu6mmoreka [IOK

20 4
X MCHOJIBSOBANHE H HAXOAACHHC B https://m.edsoo.ru/ff0d4290
MIPUPOJIE
21 HemeTtannbl: moHSATHE 0 HEMETAJIAX bu6mmoreka [IOK
KaK O IPOCTBIX BELIECTBAX https://m.edsoo.ru/ff0d448e
TunuyuHble TPEACTaBUTEIIN
22 HEMETaJIOB r;/li HCTIOJIb30BAHNE U brommorexa HOK
' https://m.edsoo0.ru/ff0d4614
HaxO0JIEHUE B MPUPO/IE
23 BaneHTHOCTh Kak CBOMCTBO aTOMOB bu6moreka [IOK
OJTHOTO XMMHYECKOTO DJIEMEHTa https://m.edsoo.ru/ff0d497a
24 Oxcunpl 1 crioco0d oOpa3oBaHUs UX bubnuorexa [JOK
Ha3BaHUU https://m.edsoo.ru/ff0d4790
o5 [IpencraBurenu okcu10B. OKCUABI bu6mmoreka [IOK
BOKpPYT HAacC https://m.edsoo.ru/ff0d4c4a
bu6mmoreka [IOK
26 K
MCIIOTbI, HX COCTaB H KIaCCH Pk https://m.edsoo.ru/ff0d4ae2
97 [IpencraBurenu KUCIoT. bubnuoreka [IOK
Hcnons3oBanme KUCIOT B OBITY https://m.edsoo.ru/ff0d4dd0
OCHOBaHHUS U UX YaCThIC
28 MPEACTaBUTENH, COCTAB U bubmmorexa [IOK
et ’ https://m.edsoo.ru/ff0d4dd0
KJ1accuuKanus
29 Conu, uX Ha3BaHUS U PACTBOPUMOCTH B bubmmoreka [IOK
3aBUCHUMOCTH OT COCTaBa https://m.edsoo.ru/ff0d50d2
IIpencraButenu conei. Ucnons3oBanue
30 conIeZI[‘/'I B Pa3HbIX cepax 4yeI0BEeUECKOM bubmorexa LIOK
P P https://m.edsoo.ru/ff0d4dd0
YKU3HU
31 [IpakTuyeckas padora Ne4. bubnuoreka [LIOK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

«30aBieHne OT HAKUIIN C IIOMOIIBIO
KHCJIOT B JOMAITHUX YCIIOBUAXY

https://m.edsoo.ru/ff0d4f42

30 Knaccugukarus HeopraHu4ecKux 1 bubnuoreka [IOK
BELICCTB https://m.edsoo.ru/ff0d542e
HekoTopsie oprannueckre BelIecTBa,

33 UCTIOJIb3yeMbIE YETTIOBEKOM B 1 Brbmrorexa LIOK

Y . https://m.edsoo.ru/ff0d55a0
IIOBCCAHCBHOU KHU3HU

34 O06001eHre 1 TOBTOPEHNE 1 bubnuotexa [JOK

IIPOMIEHHOI0 MaTepuana https://m.edsoo.ru/ff0d5708
OBIIEE KOJIMYECTBO YACOB I1O 34
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https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d5708

INPOBEPAEMBbBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJILHOUW ITPOI'PAMMBI

7 KJIIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

HpOBepﬂeMLIe NnpeaAMETHbIC PE3yJbTaTbl 0CBOCHUA OCHOBHOM
06p330BaTeJ'lLHOI71 nmporpaMmsbl OCHOBHOT O o0mero 06p33OBaHI/IH

1

ITo Teme: «XuMHS B IEHTPE €CTECTBO3HAHUSD)

11

OOBSACHATh JMANIEKTUKY B3aMMOOTHOIIEHMH 4YeJloBEeKa W TPUPOIBI,
WUTIOCTPUPOBATh €€ MpuMepaMH. XapaKTepPU30BaTh MPEIMET XUMUU.
Paznuuare Tena m BemecTtBa. XapaKTepHU30BaTh CBOWCTBA BEIIECTB
KaK WX UWHAMBUAyaJlbHblE MpPHU3HAKW. YCTaHABIMBATH MPUYHMHHO-
CIIEICTBEHHBIE CBSI3M MEXIY CBOICTBaAMH BELIECTB M OOJACTIMHU HMX

IIPUMCHCHUA

1.2

pasznuyath Gu3NYecKue U XMMHUYECKHUE SBJICHHS, UCXOHbIC BEIIECTBA
U TPOAYKTHl peakiuu. YCTaHAaBIMBAaTh B3aUMOCBSA3M  MEXKIY
XUMHYECKUMHU SIBICHUSAMU U UX THpu3Hakamu. OObSICHATh MPU3HAKH
XUMHUYECKUX pEaKIui pa3IuuusMH B CBONCTBaX pEareHToB U

POIYKTOB

1.3

XapaKTepu3oBaTb OCHOBHBIC METOABI H3YUCHHSA CCTCCTBO3HAHUS:
Ha6J'IIO,Z[eHI/Ie, THUIIOTE3bI, OKCIICPUMCEHT. HpezmaraTb CITIOCOOBI

(1)I/IKCI/IpOBaHI/I$I PE3YJIbTATOB SKCIICPUMCHTA

1.4

paboTtath ¢ sabOpaTOpHBIM OOOpPYAOBaHHWEM U HarpeBaTeIbHBIMU

npn60paMH B COOTBCTCTBHH C IIpaBUJIaMH TCXHUKHU 0e30ImacHOCTH

15

OOBSICHATh, YTO TAKOE€ ATOMBI, MOJICKYJbl, HOHbl. APryMEHTUPOBATh
peaIbHOCTh CYIIECTBOBAHMUA MOJEKYNl sBIeHUsAMH auddy3sun u
OpOYHOBCKOTO JBIJKEHUS. Pa3nuyarh BeliecTBa MOJIEKYISIPHOTO U

HEMOJICKYJIIAPHOTO CTPOCHUA

1.6

pa3indaThb TpH arp€raTHbiX COCTOAHUA BCUICCTBA

Ilo Teme: «MareMaTHueCcKHue aCIICKTbl B  XHMMMHMU. ﬂBJ’ICHI/IH,

MMpoOUCXoadAImure ¢ BCUICCTBAMU»




pas3iindaTh YUCTHIC BCIICCTBA U CMCCU; TOMOI'CHHBIC U T'C€TCPOICHHBIC

2.1 CMecH; Ta3000pa3Hble, KHUAKHEe U TBEPAbIE cMecu. MIumocTprupoBaTh
pa3IMYHbIe TUIIBI CMECEN TpUMEpaMu
OOBSICHATH, YTO BO3AyX — MPHUPOJ-HAs Ta3oBas  CMECh.
55 XapakTepu30oBaTh 00ObEMHYIO JI0JIF0 KOMIIOHEHTA Ia30BOM CMECH U Ha
' 3TOM OCHOBE — COCTaB Bo3ayxa. I[IpoBoauTh pacyérel C
UCTIOJIb30BaHUEM MOHATHS «0OBEMHAS OJISI KOMIIOHEHTA CMECH
2.3 XapaKTepU30BaTh PACTBOPHI M PACTBOPEHHUE KaK (PU3HUECKOE SIBICHHE
pabotaTh ¢ J1a0OpPaTOPHBIM OOOPYAOBAHMEM M HU3MEPUTEIbHBIMU
94 npuOopaMy B COOTBETCTBUU C IMpaBWJIaMHU TEXHUKM O€30M1aCHOCTH.
' [IpoBoUTE pacu€Thl C UCIOIB30BAHUEM MOHSATHS «MaccoBasi OIS
PacTBOPEHHOTO BEIIECTBAY
9 VYcraHaBmMBaTh AHAJIOTUH MEXKAY TMOHATHSIMH «MaccoBas JIOJS
' PacTBOPEHHOTO BEMIECTBAY M «MACCOBAsI IOJIS TIPHMECEi»
26 XapaKTepu30BaTh CIIOCOOBI pa3lieIeHUs] cMeceld Ha OCHOBE pa3lInuril
' B (PM3UYECKUX CBOMCTBAX X KOMIIOHEHTOB
3 [To Teme: «XuMHU4ecKnue 3HAKU U (HOPMYJIIBI »
31 XapaKTepU30BaTh MPOCTHIE U CIIOKHBIE BEIIECTBA, AJUIOTPOIHUIO U
' AITOTPOTIHBIE MOAU(PUKALINN
32 0TOOpaXaTh XHMMHUYECKHE JJEMEHThl C TOMOIIBI0 XUMHUYECKHX
' 3HAKOB (CUMBOJIOB)
23 0TOOpakaThb COCTaB BEIIECTB C MOMOIIbI0 (opmyn. Paznuuate
' K02 PHUITMEHTHI U UHICKCHI
"y pa3nuyarth MeETajUlbl, HEMETaUIbl — XWMHUYECKHE DJJIEMEHTbl U
' MeETaJIJIbl, HEMETAIUJIBl — TPOCTHIE BEIECTBA
35 XapaKTepu30BaTh U KiIacCU(PUIUPOBATH CIOXKHBIE BEIIECTBA, YMETh
' Ha3bIBaTh UX
. NOHUMaThb M PAa3NW4YaTh XUMHYECKUE CBOWCTBA, 3aBUCSIIUME OT

CTPOCHHA CJIOKHBIX BCHICCTB




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 XuMUs B IEHTPE €CTECTBO3HAHUS
11 3HaueHUe XUMHUU B JKU3HM COBPEMEHHOIO YeJoBeKa. Tera M BellecTBa.
' CaoiicTBa BermiecTB. [IprmMeHeHne BeecTB Ha OCHOBE X CBOMCTB
duznyeckue SABICHUS U XMMHUYECKHE peakiuu. BemiecTBa, ydacTByrouiue B
19 peaKkiuu: UCXO/IHbIE BEIIECTBA U MPOAYKTHl peakiuuu. [Ipu3Haku XUMHUYECKUX
' peakuuii: ”3MEHEHHE LIBETA, BBINAJACHUE WU PACTBOPEHUE OCAJIKA, BBIACICHUE
rasa, BbIJCJICHUE UJIW MOTJIONIEHNE TEMIOTHl U CBETA, MOSBJICHHE 3araxa
13 N3ydyenue miameHu cBeud W cnupToBKU. ['mmore3a u BbIBOA. OdopmiieHue
' pe3ybTaTOB SKCIEPUMEHTA
14 3HaKOMCTBO ¢  JlabopaTopHbIM  obOopynoBanueM. [IpaBuna  TeXHUKH
' 0€301macHOCTH Npu paboTe B KaOWHETE XUMUHU
Atombl u Mmonekynbl. Juddy3usa. BbpoyHoBckoe nBmwkenue. OCHOBHBIC
15 TIOJIOKEHUS ATOMHO-MOJIEKYJIIPHOTO YUEHHSL. NownsL. Bemectna
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOECHUS
lazpl.  JKuakoctu. TsEpnpie BemiecTBa. B3auMHble TEpeXolibl  MEXKIY
1.6 arperaTHbIMM ~ COCTOSIHUSIMM ~ BEIIECTBAa:  BO3rOHKa  (cyOnmuMmamusi) |
necyonuMalius, KOHAGHCAUs U UCTIapeHue, KpUCTAJUTM3AIUs U IJIaBJICHUE
2 MareMarnyeckue acreKkTsl B XUMUU. SBIEHUS, IPOUCXOJAUINE C BELLIECTBAMU
21 Yuctele BemectBa U cMecH. ['OMOT€HHbIE M TETEPOreHHbIE CMECH.
' I"a3000pa3nble, )KuAKUE U TBEPABIC CMECH
Bo3nyx — mnpuponnas rasoBas cmechb. CocrtaB Bozayxa. OObEmHas mois
Y KOMITOHEHTa Ta30BOM CMECH KaK OTHOIIEHHE 00bEMa JaHHOTO ra3a K o0uemMy
' 00béMy cmecu. Pacu€rbl ¢ HCHOJIB30BAHHMEM TMOHATUS «OOBEMHAS JI0JIA
KOMIIOHEHTa CMECH»
PacTBOpBI, pacTBOpUTEND U pacTBOPEHHOE BellecTBO. [IoHATHE 0 KOHIIEHTpan
2.3 pacTBOPEHHOIO BelecTBa. MaccoBas 07151 paCTBOPEHHOTO BEILIECTBA U PACUETHI €
MICTIOJIB30BAHUEM ITOTO TIOHATHS
2.4 [IpuroroBiieHue pacTBopa ¢ ONPENEIEHHON MAacCOBOM J0OJIEH PaCcTBOPEHHOIO




BCIICCTBA

2.5

IloHsATHE O TEXHHUYECKOM O6p8,3].1€, 00 OCHOBHOM KOMIIOHCHTC U O IMPpUMCCH.
MaccoBas A0JIs1 IpHUMECH. Pacu€Thl ¢ mcnoiap30BaHUEM IIOHSATHS «MacCcoBas

JIOJISL IPUMECEI

2.6

Paznenenne cMeceii Ha OCHOBE pasnuuuMii B (U3UYECKUX CBOMCTBAX HX
KOMIIOHEHTOB. OtcrauBanue. JexanTanus. LenTpudyruposanue.
OunpTpoBaHue U GUIBTPAT. YCTAaHOBKA I (PUIBTPOBAHUS U TPaBUIIA PAOOTHI

¢ Hel. bpIToBbIE PUIBTPBI 715 BOJIBI. AfcopOLrs. Y CTPOICTBO IPOTUBOTa3a

XUMHUYECKUE 3HAKU U (OPMYJIBI

3.1

BemecrBa MONEKYISIpHOIO W HEMOJIEKYJISIPHOTO CTPOEHMS. XHWMHUYECKHUMI
JJIEMEHT KaK OINpPEIEIIEHHBIA BHJI aTOMOB. XHUMHYECKHE 3JIEMEHTHI B IIPUPO/JIE.
DJeMEHTHBIN COCTaB IUTaHETh! 3eMJIsl U €€ Teoslorndeckux odosnodek. IIpocteie

U CJIO’KHBIE BEIECTBA. AJUIOTPOIHUS U aJUIOTPOIHBIE MOU(PHUKAIIUN

3.2

XUMHYeCKe CHMBOJBI: Ha3BaHUSI W IMPOU3HOUICHHUCE. OTUMOIOTHYECKHE
Hayvajga Ha3BaHWH XUMHWYECKUX DJIEMEHTOB. Ta6m/1ua XUMHNYECKUX JJIEMECHTOB
. Y. MenneneeBa u e€ cTpykTypa: nepuoj sl (0osblIue U Majble) U TPYIIIIb

(rmaBHBIC ¥ TOOOYHBIC TTOATPYIIIIHI)

3.3

Xumuaeckue Gopmyinbl u hopmynnbHbIe equHUIBL. KoahOUImeHTs 1 HHIACKCHI.
Nudopmanusi, KOTOPYHO HECYT XHMHUYECKAE CHMBOJBI W (QOPMYIIBL
OTHOCUTENIbHAS aTOMHAs Macca Kak BEIMYMHA, MOKa3bIBAIOIAsl, BO CKOJBKO

pa3 macca aToMa JaHHOT'O 3JICMECHTA 00JIBIIIE MAcChl aTOMa BOIOpOaAa

3.4

Mertauibl: XUMHUYECKHE AJIEMEHTHI U MPOCThIE BEUIECTBA. MeETallIbl U CIUIaBbI
B HUCTOPUU 4YEJIOBEUYECTBA: MEIHBIN, OpPOH30BBIA M JKEJE3HBIH Beka. 3HAUCHUE

MCETAIJIOB U CIIJIaBOB. O6I_HI/IC (l)I/I3I/I‘IeCKI/IC CBOMCTBA METAJIJIOB

3.5

[lonoxxenne siemMeHTOB-HeMeTalsioB B Tabmuue J[. 1. Mennaeneesa.
bnaropoansie raspl. Amnotponus kuciaopoja. CpaBHEHHE CBOWCTB MPOCTHIX

BCIICCTB MCTAJ1IJIOB 1 HEMCTAJIJIOB

3.6

OKCI/II[LI U croco0d O6paBOBaHI/I${ NX Ha3BaHUH. OKCI/II[BI MOJICKYJIIpHOTO "

HEMOJIEKYIISIPHOTO cTpoeHus. Ponb okcnoB B pupoe. [lapuukoBsiii s dext

3.7

KI/ICJ'IOTLI, X COoCTaB M KJacCHu (1)I/IK8.I_II/I${. Kucmotsr OpraHu4cCKuc Hu

HCOPTraHN4YCCKHUC. I/IH)II/IKaTOpLI. Ta6n1z1ua pacTBOPUMOCTHU

3.8

OCHOBaHI/IH, HUX COCTaB U Ha3BaHU:I. FI/I,I[pOKCOprrIHa. CHOBAHUSA paCTBOPUMBIC
(H_[éJ'IO‘{I/I) U HECPACTBOPUMBIC. N3menenue OKpaCK1u MHIAUKATOPOB B IIEJIOYHOM

cpene




3.9

Comnu, ux coctaB ¥ Ha3BaHUs. PacTBOPUMOCTH coJieil B BoJie




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

Xumust: 7-#1 knace: yueOHuK; 3-e u3ganue, crepeotunHoe, 7 kiacc/ ['abpuensn
0.C., OctpoymoB WU.T"., CnankoB C.A. AkiinoHepHoe o61ectBo «M3aaTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

MP Xumus — Enunoe copeprxanue o01ero oopasosanus (edso0.ru)

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
MHTEPHET
MP Xumust — Equnoe comepskanue oomiero oopasosanus (€dso00.ru)

bub6mmoteka LIOK https://m.edsoo.ru/00ad9ch2


https://m.edsoo.ru/00ad9cb2
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