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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00I11ero o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIero 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Takke Ha ocHoBe (eaepasbHOM paboyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUY MPEINOIaBaHusl Y4eOHOT0 npeaMera « XuMuUs»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Oa€T TPEACTaBICHHE O MENAX, OOLIeld CTpaTeruu
o0y4yeHUs, BOCIUTAHUS U PaA3BUTUS OOYYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMerTa, YCTaHABJIUBAET o0si3aTesIbHOE IpEAMETHOE COJIEpIKaHHUE,
peayCMaTPpUBAET pACHPEACICHUE €ro IO KiIaccaM W CTPYKTYpUPOBAHHUE IO
pazgenaM M TeMaM MpPOrpamMMbl IO XUMHH, OMNPEAENSIET KOJWYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTePUCTUKU COZIepKaHUs, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHUSI XHMHUHA C Y4ETOM  MEKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXxcsi, OMNpPEAeNISeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a TaKkkKe TpeOOBaHUN K
pesynbrataMm oOy4eHHs] XMMHUHU Ha YPOBHE 1eJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIBbHOCTH OOYYaromerocss MO OCBOCHHIO
y4eOHOTr0 coJiepKaHusl.

3HaHWE XHUMHH CIYXUT OCHOBOM [JIi (OPMUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
poJiib UrparoT (QopMUpYEMble XHMHUEH MPENCTABICHUS O B3aUMOIPEBPAIICHHIX
HHEPTrUd M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUS TI00aJbHBIX
npoOJjieM yCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPreTHUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXHOCTEH  JUii  CaMOpa3BUTHS U
dbopMupoBaHUs KyJbTYPhI TUYHOCTH, €€ o0mIel 1 (QYHKITMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OoOydJalIuxcsi, HABBIKOB HMX CAMOCTOATEIBLHOM  y4eOHOUW  JesTeNbHOCTH,
AKCHEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B
MMOBCEIHEBHOM JKU3HU, TaK U B MPOPECCUOHATBHOMN eI TETLHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIs/1a HA €IMHCTBO MMPUPOJBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA]] B 9KOJIOTHYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUs B OOy4YEHMHM XMMHUU OOECHEYMBAIOTCS CIEHUPUKON
COJepKaHMsl  y4eOHOro  TpeaMeTa, KOTOPBIM  SIBISIETCS  IMEIaroru4ecku
aJaniTHPOBAaHHBIM OTpa)K€HHUEM 0a30BOM HAYKU XMMHUU Ha ONPENIeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTrO 00111eT0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBI IMEPBOHAYATBHBIX TMOHATHH XUMHUH, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OpraHUYeCKON XUMHHU.

Crpyktypa coiepkaHusi MPOrpaMMbl MO XUMHUU CHOpPMHUpPOBAHA HAa OCHOBE
CUCTEMHOr0 TMOJX0/1a K €€ W3yYyeHHUI0. YUYEeOHBIH KypC COCTOMT M3 TpEX
B3aMMOCBSI3aHHBIX MOJyJel: «XUMHUS B IIEHTPE €CTECTBO3HAHM», «SIBIEHUS,
npoucxojsne ¢ BemecTBamu», «CocTaB BEIIECTB. XHUMHYECKUE 3HAKU U
dbopmynei». TeopeTnueckre 3HaAHUS PAcCMATPUBAIOTCS HA OCHOBE SMITMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJTHOTO
YPOBHS K JIPyrOMY, BBITIONHSS (QYHKIMH OOBACHEHUS U TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOrO0 MPUMEHEHUS U MOJYyYEHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHue nmporpamMMbl IO XUMUU  CIHOCOOCTBYET  (OPMHPOBAHUIO
NPEACTABICHUS O XUMUYECKON COCTaBJISAIONIEN HAYyYHOW KapTHUHBI MUpa B JIOTHUKE
€€ CHUCTEeMHOW NpPHUPOAbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
MEeToJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU MOPOUCXOAUT C MPHUBJICUYECHUEM
3HAHMM U3 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 HayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHWS, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBbTYPBHI.
3amaya yuyeOHOro mpeameTa COCTOUT B (OPMUPOBAHUU CUCTEMBI XHMHUYECKUX
3HaAHUN — BaKHEHUITHUX (PAKTOB, MOHATHHA, 3aKOHOB M TEOPETUUCCKHUX TOJIOKESHUM,
JOCTYIHBIX O00OOIICHW MHPOBO33PEHYECKOTO XapakTepa, s3blKa HAYKH, B
OpUOOIIIEHNM K HAyYHBIM METOJaM TO3HAaHWS TMPU H3YyUYEHUU BEIIECTB U
XUMHUYECKUX peakiuil, B ((OPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
WX TPUMEHEHHH B Y4YEOHO-MO3HABATEIbHOM M y4eOHO-UCCIEI0BATEIbCKOM



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

[IponieneBTHUECKHU 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 HEHTPE eCTeCTBOZHAHUS

[Ipenmer xuMuu. 3HAYCHHWE XUMHM B JKMU3HHM COBPEMEHHOIO YEJo-
Beka. Tema wu BemecrtBa. CBolicTBa BemlecTB. [IpuMeHeHuEe BENIECTB Ha
OCHOBE HX CBOWCTB.

SBnenusi, mnpoucxonasmme C BemecTBaMu. DU3MYECKUE SBICHUS U
XUMHUYECKHE peakiuu. BemecrBa, yd4acTBYIOIIME B PEAKIHUHU: HCXOIHBIC
BEILIECTBA M MNPOAYKTHI peakiuu. [Ipu3HaKM XUMHUYECKHUX PEaKUUil: U3MEHEHUE
1[BETa, BBIMNAJCHUE WM PACTBOPEHHE OCAJKA, BBIJCICHUE Ta3a, BbIICICHUE
WM TIOTJIOUICHHWE TEIJIOThl U CBETA, MOSIBJICHUE 3araxa.

HaGmionenne u SkcriepuMeHT B XuUMHUM. V3ydeHue TJIaME@HM CBEUd U
cnupToBKH. lumore3a u BeIBOA. OdopmieHue pe3ylbTaTOB HKCIEPUMEHTA.
[Ipaktuueckas pabota. 3HAKOMCTBO C JaOOpPAaTOPHBIM  OOOPYIOBAHHEM.
[IpaBuna TexHuku Oe3zomacHOCTH TpH padore B kabuHeTe (J1abOpaTOPHUM)
XUMUH.

Crtpoenne BemiectB. bpoyHoBckoe nBwkenHue. udbdysus. ATomsl.
Monekynbl.  OCHOBHBIE  TMOJOXEHHS ~ ATOMHO-MOJIEKYJISIDHOTO  YYEHHS.
HNonsbl. BeniectBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.

Arperataple  cocTtosiHus ~ BemiecTB.  l'azpl.  Kuakoctu.  Tsépable
BellleCTBA.  B3aWMHBIE  MEpexolbl  MEXAY  arperaTHbIMU  COCTOSIHUSIMH
BEIIECTBA: BO3TOHKAa (cyOnumanusi) U JecyOnumaiusi, KOHJEHCAlus W
UCIIapEHNe, KPUCTAIUIN3AIUS U IIaBJICHUE.

Jlemoncmpayuu. Buneodpparmentsl u  cnainel  «Erumer —  poauHa
xumun». Komneknus CTEeKISIHHOW XMMHUYEeCKOW mnocyabl. Koiutekuus wu3aenni
U3 alIOMUHUA U ero cmiaBoB. [lomydeHuwe yIJIEKHCIOrO Ta3a U €ro
B3aMMOJICMCTBUE C W3BECTKOBOM BOJOW. B3amMonencTBue pacTBOpa NHUILEBOU
COABpl C YKCYCHOM KHUCIOTOM. B3anmmopencTBue pacTBOPOB MEIHOIO KyIlopoca
W HamatelpHoro  crnupta. llomkuranme  mepctsHor — HuUTH.Juddysus
nepMaHranara kamus B Boje. CoOupanue mnpubopa i TOJYYCHHUS Traza o
IPOBEpPKAa €ro Ha TepPMETUYHOCTb. BO3roHka cyxoro IpAa, HOAa WIH
HadTaIMHA.

JlabopamopHvle onwvimul. V3ydeHue CTpPOEHUS TUIAMEHH CBEYH U
cnupToBku. HabOnrogenue 3a OpOYHOBCKMM JBHKEHHEM (JIBUYKEHHUE YACTHUII
Tymu B Bone). Auddys3us xommoHeHTOB pae3omopaHTa B Bosmyxe. Juddysus
caxapa B BOJe. ArperaTHble COCTOSIHUSI BOJIBI.

MaremaTnueckne acmnekTbl B XUMHUH. SIBjieHUsl, NpoucXoafilne C
BelleCTBAMU



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

l'azoBeie cmecu. Bo3myx — mpupoanas razoBas 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 BemecTBa. [loHATHE O KOHUEHTpaUuu
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 pa3IMuvii B (PU3MUECKUX CBOMCTBAX HX 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. AjcopOuus. YCTpOHCTBO
POTUBOra3a.

Juctwiuianus, winM  1neperoHka.  JuctwummpoBaHHas  Boga M €€
nonyuenue. I[leperonka Hedtu. HedrenpoaykThi.

llpakmuueckas paboma. IIpuroToBIIEHHWE pacTBOpa C ONPEACIEHHOM
MacCOBOM JIOJIEM pacTBOPEHHOIO Bewiecrsa. MaccoBass J0Ji1  IPUMECH.
[lonsiTue o TexHuyeckoM oOpaslie, 00 OCHOBHOM KOMIIOHEHTE M O IPUMECH.
MaccoBass nons npumecH. Pacu€Tel ¢ HUCHOIB30BAHUEM IIOHATHS «MAacCOBast
JIOJIST TIPUMECH.

Ilpakmuueckas paboma. BplpanuBaHue KPHUCTALIOB COJMU (IOMaITHUAN
SKCIIEPUMEHT).

Ilpaxmuueckaa paboma. OYUCTKA TMOBAPEHHON COJH.

Jemoncmpayuu. Paznuunbie oOpa3iibl Mpamopa. Komnekuus
MUHEpAJIOB W TOPHBIX Topoa. BumeodbparmeHT mo OOHAPYKEHHIO OO0BEMHOM
JONIM  KUCJIOpOoJa B BO3dyxe. BuaeopparMeHTHI © ClHabl MPaMOPHBIX
aprepaktoB.  Kommekmusi  OBITOBBIX,  KOHAMTEPCKUX W MEIMIIMHCKUX
cmecedl. OOpasrpl MEIUIIMHCKUX ¥ THIIEBBIX PAacTBOPOB C  yKa3aHHEM
MacCcoBOM oMM KOMIIOHEHTa. BumeodparMeHTbl W CIalgbl M3ASHHA U3
BEILIECTB 0CO00W YHUCTOTHL. Pa3jieneHne cMecu TMOPOIIKOB 3Kejie3a U CEphl.
OtcravBaHue U JIEKaHTAllUsI M3BECTKOBOTO MOJIOKA, WM B3BECH Meja B BOJIE.
Paznenenne BOAHOM CMECH pPACTUTENBHOIO Macja C IOMOIIBK AEIUTEIbHOU
BopoHku. llenTtpudyrupoBanue (Ha  ueHTpudyre WIM C  MOMOIIBIO
Buneoparmenta). Kosmekuuss  crnaidjoB  OBITOBBIX W MPOMBIIUICHHBIX



npuOOpoB, B KOTOPBIX MPUMEHSAETCS UEHTPUPYrUpOBaHUE. YCTAaHOBKA IS
¢unbTpoBaHus u e€ pabora. Kosmnekuuss OBITOBBIX (QUIBTPOB. AacopOuus
KYKYpY3HbIMH MaJIOYKaM{ MapoB Maxy4yux BemiecTB. Koyekuus MOBSI30K U
pecnupaTtopoB. YCTaHOBKa IS TEPErOHKH JKUAKOCTEH u  e€  pabora
(monyyeHue IUCTUIUIMPOBAHHON BOJbl). Bupeodparment «PekTudukanronHas
KOJOHHa HedTenepepadaThIBAIONIEIO 3aBoJa M cxemMa e€ yCTpOMCTBay.
Komnekus «Hedts u HEPTENPOTYKTHI».

Jlabopamopnvie onvimui. Onotanus cepbl U3 CMECH C PEYHBIM  IIe-
CKOM.

CocraB BemecTB. XUMHYEeCKHEe 3HAKH U (OpPMYJIbI

XUMUYECKHE JJIEMEHTHI. BelecTBa MOJEKYJISIpPHOTO M HEMOJIEKYJSPHOTO
CTpOCHMsA. XUMHYECKHUUA  DJIEMEHT KAaK  ONPEHCIEHHBIM  BUJ  aTOMOB.
XUMUYECKUE BJIEMEHThl B MPUPOJE. DJIEMEHTHBIM COCTaB IUIAHETHl 3eMJIsI U
e€ reosiorudeckux o0Oosiouek. IIpocTeie M clokKHBIE BeliecTBa. AJUIOTPONUS U
AJUIOTPOITHBIE MOJU(DHUKAIIUH.

XUMHUYECKUE 3HAKU U XUMHUYecKHe (popMmysbl. XUMUYECKHE CHUMBOJIBI,
WX TPOU3HOIIEHWE W Ha3BaHUA. OTUMOJIOTMYECKHE Haudajlla Ha3BaHUU
XUMHYECKUX  dyeMeHToB.  Tabmuuma — xumuueckux  snementoB . .
MenneneeBa u €€ CTpyKTypa: NepuoAsl (OOJbIIME W Mallble) W TPYIIIBI
(rmaBHple W TOOOYHBIE MOATpyHmbl). OTAENbHBIE TPYIIbl  XUMUYECKHUX
AJIEMEHTOB: HIEJI0YHBIE MeTaJlIbl, raJIOrEHBI, OJlaropo/iHbIe Ta3bl.
Xumuueckue Gopmynsl U popmynbHble  eauHUIL.  Koaddumuentsr wu
uHAeKchl. MHbopmalius, KOTOpyI0 HECYyT XUMUYECKHE CUMBOJIBI U (JOPMYIIBI.

OTHOCUTENBbHBIE aTOMHAasT M MOJEKyJspHas Macchl. OTHOCUTENbHAs
aTOMHasi Macca Kak BEJIWYMHA, I[MOKA3bIBAIOIIas, BO CKOJIBKO pa3 macca aroMa
JAHHOTO  d2JeMeHTa Oojblle Macchl aromMa Bojaopona. OTHocuTenbHas
MOJIEKYJISIpHasT Macca M €€ HaxokaeHwe. MaccoBasg 101 DJIEMEHTa B
cinoxHoM  BemectBe. JlomomHuTenpHas ~wuH(OpMaIuMsA, KOTOPYIO  HECYT
XUMHUYECKUE (POPMYIIBI.

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

[IpencraBurenn MetawioB. JKenme3o. TeXHHUUECKH YUCTOE W XHUMHUYECKHU
yucroe kenezo. JKeme3o — OCHOBA COBPEMEHHOM MPOMBIIIJIEHHOCTH U
cenbckoro xossiictBa. CruiaBel Kene3a: 4yryHbl W cranu. llepenenbHblii u
JIUTEUHBIA YyT'yHbl, UX 3HA4Y€HUE. YTIEPOAWCTAs W JIETUPOBAHHAsl CTalld, HUX
3HayeHue. [loHsATHEe 0 YEPHOU M LBETHOW METAJUTypPTHUH.



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

3os0To. Posb 30510Ta B HCTOpPUM YEIOBEUECTBA. 30JIOTO — METAII
IOBEJIMPOB M JTallOH MHPOBBIX JeHer. I[lpuMeHeHune 30710Ta Ha OCHOBE
CBOWCTB.

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
NEPEeMEHHONW BaJICHTHOCTHIO. BBIBOA (OpMYysbl COEIMHEHHS 1O BaJEHTHOCTH.
Ha3BaHne coequHeHHs 1O BaJ€HTHOCTH.

Oxkcunpl. Oxkcuabpl U cnocod oOpa3zoBaHusi uX Ha3zBaHUU. OKCHIBI
MOJIEKYJISIPHOTO WU HEMOJEKYJISIPHOTO CTpPOE€HUs. Poilb OKCHIOB B NPHUPOJIE.
[TapHukoBbIi 3P deKT.

[IpencraBurenu okcuaoB. Bona, yraekuchneiii ra3, okcua kpemHuss(I1V), 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, X CcOCTaB W Ha3BaHUsi. PacTBopuMOCTH coOJieil 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 xmmudeckux siaeMmeHToB JI. M. MengemeeBa
(xopoTkonepuonnelii Bapuant). Iloptpetst WM. . bepuemmyca u JI. W
MenneneeBa. Komnekuuss MeTajsioB U CIUIaBOB. BujeopparMeHThl U Clalbl
«MeTtayibl U CIUIaBBl B HUCTOpUU uenoBeuecTBay. Komtekius «UyryHel wu
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
«Amnnorponus yriaepoaa». Mojaenu KpPUCTAUIMYECKUX PEHETOK ailMasza |
rpadura.  Kosmekius ~ «AKTUBUPOBAaHHBIK  yrojlb W O0JIACTH  €TO
npumeHenusi». lopenue cepsl U (docdopa. Kommekrus oxcumon. [amenue
u3Becth. Bosronka «cyxoro npga». Komnexkuusi ocHoBanuil. Kosiekums
KUCoT. VI3MEHEeHHEe OKpacKu WHIUKATOPOB B IIEJIOYHOW M KHUCIOTHOM Cpejax.
[IpaBunio  paszbaBneHuss cepHOM  KuUCJIOTH. OOyriMBaHWE  OPraHUYECKUX
BEIIECTB M  MaTepHalioB  CepHOM  KucinoTod. Tabmuma  pacTBOPUMOCTH
OCHOBAHMM, KUCJIOT M cojiell B Boje. Kommekuus coJiei.

Jlabopamopnvie onvimul. (O3HaKOMJIEHHE C KOJUICKIIMEH METauIOB U
cruiaBoB. O3HakoMiieHME ¢ KoJuleKuuew — HemeTtaiwioB.  [Ipomyckanwue
BBIJIBIXa€MOI0 BO3[lyXa 4epe3 HU3BECTKOBYK Boay. McciegoBaHue pacTBOpPOB
KHUCIIOT WMHJIUKaTopamu. McciaegoBaHrue pacTBOPOB IIEIOYEH MHANKATOPAMHU.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUU HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATDBI

JIMYHOCTHBIC PE3yJBTAThl OCBOCHUS MPOTPAMMBbl OCHOBHOTO OOIIETr0 0Opa30BaHMS JOCTHTAIOTCS B XOJ€ OOy4YCHUS
XHMHH B C€IUHCTBE YYEOHONH M BOCHHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHHM C TPATUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIBTYPHBIMU W JTYXOBHO-HPaBCTBCHHBIMU IICHHOCTSMH, TPUHATBIMA B OOINECTBE NpaBWJIAMH M HOPMaMH
MIOBEJICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COITUAIIN3AIINH 00YJarOIINXCSl.

JIMYHOCTHBIC PE3YJIBTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOW TIO3UTHUBHBIX
IICHHOCTHBIX OPUCHTAIIUI M PACITUPECHHE OIbITA JICITCILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) MaTPUOTHYECKOT0 BOCTIMTAHMS .

[ICHHOCTHOT'O OTHOIICHHS K OTCUECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY W HAyYHOMY HACIEIWIO, TOHUMAHWSI
3HAYCHHs] XUMHUYECKON HAyKW B JKU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW MHGpOpMAIUEH 0O
NIEPEIOBBIX JOCTI)KCHHUAX U OTKPBITUSIX MHUPOBON M OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00
YCTPOWCTBE MUpa U 0OIIIECTBA;

2) TpaKIAHCKOT0 BOCIUTAHMA:

NPEICTABJICHUS O COIMATBHBIX HOPMaX M MPaBUIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE, KOMMYHUKATUBHOM
KOMIICTEHTHOCTH B OOIIECTBECHHO ITOJIC3HOW, YU4eOHOMCCIIEIOBATEIbCKOM, TBOPUCCKOW M APYTrUX BUAAX JEATCIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW EATETLHOCTH TPW BBIMTOTHEHUM Y4YeOHBIX, MO3HABaTEIbHBIX 3aj1ad,
BBITIOJTHEHUN XUMHYECKUX JKCIICPUMEHTOB, CO3/IaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIOHUMAHUIO U
B3aMMOIIOMOIIIM B TMPOIIECCE ATOM Y4eOHOW AESTEIbHOCTH, TOTOBHOCTH OIICHHBATH CBOE IMOBEJCHUE M MOCTYMKH CBOMX
TOBAPHUIIEH C TIO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIIEICTBUN MOCTYIKOB,;

3) IEHHOCTH HAYYHOT 0 MO3HAHUSL:

MHPOBO33PEHYECKHE TPEJCTABICHUS O BEIIECTBE M XUMHYECKOW PEAKIUU, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHA U COCTABIISIIOIINE OCHOBY JIUIS MIOHUMAHUS CYITHOCTH HAYYHOW KapTHHBI MUPA, MPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIBI, B3aUMOCBS3SIX YEJIOBEKA C MPHUPOTHON CPEIOd, O PO XUMHUU B
MO3HAHUU ATUX 3aKOHOMEPHOCTEH;



MO03HABATEJIbHbIE MOTUBBI, HAIPABJICHHbIE HA MOJIYYEHUE HOBBIX 3HAHUU 10 XUMHH, HEOOXOAUMBIE HJi1 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(MOPMALMOHHBIX 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 MPABUIT OE30MAaCHOCTH MPU OOpAIlEHUH ¢ XUMUYECKHUMU BEUIECTBAaMU B OBITY U peabHOM
KHU3HU;

5) TPy/10BOI0 BOCIIUTAHMS:

MHTEpEC K MPAKTHUYECKOMY H3YUYEHHUIO MpOoQeccuil M TpyAa pa3IuyHOr0 poja, YBaXKEHUE K TPYIy M pe3yjbTaTam
TPYJOBOM AESATENBHOCTH, B TOM YHCIIE Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUN IO XWMHH, OCO3HAHHBIH BBIOOP
WHAUBUAYATBHON TPAaeKTOPUU MPOIOJKEHHUST 00pa30BaHUsl C yUYETOM JHMYHOCTHBIX MHTEPECOB M CIMOCOOHOCTH K XHMUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOW Mpo(eCCHOHATBHON JEATeIbHOCTH M Pa3BUTHS HEOOXOIMMBIX
YMEHHI, TOTOBHOCTb aJJalITUPOBATHCS B IPO(PECCHOHATLHOM CpejIe;

6) 3K0JIOTMYECKOI0 BOCIINTAHMSA

HKOJIOTUYECKH 1eJIeCO00pa3HOe OTHOLIEHHE K IPUPO/Ie KaK UCTOYHHUKY >KM3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBaHUS,
NOHMMaHUE IIEHHOCTH 3/I0pOBOr0 M 0€30macHOro obpas3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE 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 pEUIeHUs 3a/1a4d, 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, KOMMYHUKAaTUBHON M COLIMAJIBHOMN NPAKTHKE.



METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe meTanpeaMETHBIX PE3yJabTAaTOB BBIACISIOT 3HAUMMBbIE 1J11 (POPMUPOBAHUSI MUPOBO33PEHHUS OOIIEHAYYHbIC
MOHATHUSA (3aKOH, TEOpHUsI, TPUHIIUII, TUIIOTE3a, (PAKT, CUCTEMA, ITPOIIECC, IKCIIEPUMEHT U JIPYTOe. ), KOTOPhIE UCIOJIB3YIOTCS
B €CTECTBEHHO-HAyUHBIX YUYEOHBIX MpeaMeTax M IO3BOJISIIOT HAa OCHOBE 3HAHUM M3 ATUX MNPEIMETOB (HOPMHUPOBATH
MpeACTaBICHUE O IIEJIOCTHOM HAy4yHOW KapTUHE MHUpa, W YHUBEpCalibHbIe YyueOHble JeWCTBUS (ITO3HABATEILHEIE,
KOMMYHHUKATUBHBIC, PETYJATHUBHBIE), KOTOpble oOecrneunBaoT (GOpMHUPOBAHUE TOTOBHOCTU K CAMOCTOSTEIHLHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOH JeATeTbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbLHbIE YUeOHbIE J1eiicTBUSA

ba3oBble JiornyecKkue NecTBUA:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIUICHUSI TP OCBOCHHM 3HAHUM: PACKPBIBATH CMBICIT XUMHUYECKHUX
NOHATUN (BBIICIATh UX XapaKTepHbIC NMPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JPYTMMHU TMOHSITHSMHU), HCIOJIH30BAThH
HOHSTHS ISl OOBSICHEHHS OTHENbHBIX (DaKTOB W SIBICHHM, BHIOMPATh OCHOBAHHUS M KPUTEpHUM i KiaccUUKAIIU
XUMHYECKUX BEIIECTB M XUMHUYECKUX PpEaKIUil, yCTaHABIMBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3M MEXIY OOBEKTaMU
U3YYEHHs, CTPOUTH JIOTHUYECKHE pacCyXAeHHs (MHAYKTHUBHBIC, ICAYKTHBHBIC, IO aHAJOTUH), JENaTb BBIBOABI H
3aKJTIOUYEHUS;

yMEHUE MPUMEHSThH B MPOLIECCE MMO3HAHUSA MOHATHS (MPEIMETHBIE U METAIPEIMETHBIE), CHMBOJIUYECKHE (3HAKOBBIE)
MOJIENI, MCIOJB3YEMbIE B XUMHUH, MPEOOPa30BBIBATH IMUPOKO MPUMEHSEMbIE B XUMHUHU MOJEIbHBIE TPEICTABICHUS —
XUMHYECKUN 3HAK (CUMBOJ JJIEMEHTAa), XUMHUYecKas (QopMylia MU ypaBHEHHE XHUMHYECKOM pPEaKIMU — 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,
MIPUYMHHO-CJICICTBEHHBIE CBSI3U U MPOTUBOPEYMS B U3YYAEMBbIX MPOIECCAX U SBIICHUSIX.

ba3oBble ucciiefoBaTebCKHE ACHCTBUSA

YMEHHE UCIOJIb30BATh MOCTABJIEHHBIE BOIPOCH! B KAYE€CTBE MHCTPYMEHTA MMO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI JIJIs
dbopMHupOBaHUS THIOTE3HI MO MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

MPUOOPETEHNE OMbITA MO IJIAHUPOBAHWIO, OPTaHU3AIMH M TPOBEICHUIO YYCHHUYECKHX OSKCIIEPUMEHTOB, YMCHHE
HaOJII0/1aTh 32 XOJIOM MPOLIecca, CAMOCTOSITEILHO TPOTHO3UPOBATH €r0 Pe3ybTaT, GOPMYIUPOBATH OOOOIIECHUSI U BHIBOBI
0 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHHUS, COCTABIISITh OTUET O IPOJIETaHHON padoTe.



Pabora ¢ undgopmanueii:

yMEHUE BBIOUpATh, AHAIM3UPOBATH U MHTEPIPETUPOBATH WH(DOPMALIMIO PA3IMUHBIX BUJIOB U (HOPM IpeACTaBICHUS,
MOJIy4aeMYyI0 W3 pa3HbIX HCTOYHUKOB (HAYyUHO-TIOMYJSpPHAS JUTEparypa XUMHUYECKOIO COJEp)KaHMs, CIPaBOYHbIE
nocoOusi, pecypcsl UHTEpHETA), KPUTUUECKH OLIEHUBATH MPOTUBOPEYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHIO;

yMEHUE MPUMEHSTH Pa3IUYHbICE METOJAbl M 3alpOChl MPHU IMOUCKE U O0TOOpe MHGOPMAIMU U COOTBETCTBYIOLIUX
JTAHHBIX, HEOOXOAUMBIX JJIsI BHITIOTHEHUS YUYE€OHBIX U MMO3HABATEJbHBIX 3a7a4 OMPEICTIEHHOr0 TUIIA, MPUOOPETECHUE OIbITa
B 00JlacTU UCIOIB30BaHUS WH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJIaJICHUE KYJIbTYPOM aKTUBHOTO
UCIIOJIb30BAHUS PA3JIUYHBIX MOMCKOBBIX CHCTEM, CaMOCTOATEIBHO BbIOMpATh ONTUMAJIbHYIO (QOpMYy NpeCTaBICHUS
uH(OpMaIMK U WITIOCTPUPOBATH PEIIaeMble 3aJa4l HECJIOKHBIMU CXEMaMH, TuarpaMMaMmu, IpyruMu ¢hopmamu rpaduku
U UX KOMOWHAIMSIMU;

YMEHHE UCIOIb30BaTh U aHAIM3UPOBATH B Mpoliecce yUeOHOM M MCCIEIOBATENbCKOM AESITeIbHOCTH UH(POPMAIUIO O
BJIMSIHUM MPOMBIIUIEHHOCTH, CEJIBLCKOT0 X035MCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOIIEH NPUPOAHOM CPEIBI.

KoMMyHuKaTHBHBIC YHHBeEPCAJIbHbIC yUeOHbIe 1eiiCTBUA:

YMEHHUS 3a]1aBaTh BOMPOCHI (B XOJ€ Juanora u (Win) JUCKYCCUH) TI0 CYHIECTBY 00CyXaaeMoi TeMbl, (HOPMYITUPOBATH
CBOM IPEJIOKEHUSI OTHOCUTENIBHO BBIMIOJHEHUS MTPEAJIOKEHHON 3a/1a4H;

YMEHUS MPECTABIATh OJYYEHHBIE PE3YJIbTaThl O3HABATEIBHOM JIESITEIBHOCTH B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
JIeNaTh MPE3CHTALUI0 Pe3yJbTAaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTOpHOTO OMbITa, J1a00pPaTOPHOM
PabOTHI 110 UCCIIEOBAHUIO CBOMCTRB BEIIECTB, YYCOHOTO IIPOCKTA);

YMEHHUS Y4YEOHOrO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW IIO3HABAaTEJIbHOW U MCCIEA0BATEIbCKOM
JESTENBHOCTU TIPU PEIICHUH BO3HUKAIONIMX MPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHHS TO3HIIMI
(obcyxenus, 0OMEH MHEHUSIMHU, «MO3TOBBIE HITYPMbI», KOOPJWHAIIMS COBMECTHBIX JCHCTBUH, OMpeeieHIe KPUTEPHUEB
IO OIIEHKE Ka4eCTBa BHIMOJHEHHOW pabOTHI U APYyTHE).

PeryisiTUBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1CHCTBUS:

YMEHUE CaMOCTOSITEJIbHO OMPEAENSITh LENU AESTEIbHOCTH, MIAaHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATh U MpPHU
HEO0OXOIMMOCTH KOPPEKTUPOBATH CBOIO JEATEIHHOCTD, BRIOUpATh Hanbosee 3 (HEKTUBHBIE CITOCOOBI PEIICHHS YISOHBIX H
MMO3HABATEIBHBIX 3a7]a4, CAMOCTOSITEJIbHO COCTABJISITh MM KOPPEKTUPOBATH MPEIJIOKEHHBIM aJIrOpuT™M AEHCTBUU mpuU
BBITIOJIHEHUU 3aJaHUM ¢ YYETOM MOJyYEHUSI HOBBIX 3HAHUM 00 M3ydaeMbIX 00bEKTaX — BEUIECTBAX U PEAKIUAX, OLICHUBATD



COOTBETCTBHE IOJYYEHHOI'O pe3yJibTaTa 3asBJICHHOW LEIM, YMEHHE HCIOJIb30BaTh U AaHAJIU3UPOBATh KOHTEKCTHI,
npeajiaraéMble B YCIOBHH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI
K koHity oOyuenus B / Kjiacce npeaMETHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y
00Oy4arommxcs yMEHUM:
B no3naseamenwnoit cihepe:
3nanue (nonumanue):

- XUMUYECKON CUMBOJIMKH: 3HAKOB XUMUYECKHUX PJIEMEHTOB, (POPMYJT XUMHUYECKUX BEIIECTB, YDABHCHUN XUMUUECKUX
peaxkumii;

- BOKHEUIIIMX XUMUYECKUX MOHSITUNA: BEIIECTBO, XUMUUYECKUI PJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAS U
MOJIEKYJIIpHAsi MacChl, MOH, KATUOH, aHUOH, XUMUYECKas CBA3b, SJIEKTPOOTPUIIATEIbHOCTh, BAJICHTHOCTb, CTENICHb
OKHCJIEHHUS, MOJIb, MOJISIpPHAS Macca, MOJISIPHBIN 00BEM, paCTBOPHI, JIEKTPOJIUTHI U HEIJIEKTPOIUTHI, dJIEKTPOTUTHUIECKAST
JTUCCOITMAIINSI, OKUCTUTEh U BOCCTAHOBUTEJIb, OKHCIICHUE U BOCCTAHOBJICHUE, TETIOBOM d(PDEKT peakiiuu, OCHOBHBIE
THUIIBI PEAKIIUI B HEOPTaHUYECKOW XUMUU;

- GopMyITUPOBOK OCHOBHBIX 3aKOHOB M TCOPHUM XUMHH: aTOMHO-MOJICKYJIIPHOTO YUEHHUsI; 3aKOHOB COXPAaHEHUSI MACChI
BEIIIECTB, MMOCTOSHCTBA COCTaBa BellecTB, ABoraapo; Ilepuoanueckoro 3akona J{. 1. MenpaeneeBa; TeOpun CTpOSCHUS
aToMa M YYEHHUs O CTPOCHUU BEILIECTBA; TEOPUU AJIEKTPOIUTUUECKOU TUCCOIMALIMN U YUYECHUS] O XUMUYECKON peaKIluu.
Yumenue nazvisame:

- XUMHYECKHUE DJICMCHTHI,

- COEJIUHEHHNS U3YYEHHBIX KJIACCOB HEOPraHNYECKUX BEILIECTB;

- OPTaHUYECKHE BEIISCTBA 0 X (popMyIie: MeTaH, dTaH, dTUJICH, alleTUJICH, METAHOJI, TIIUIEPUH, YKCYCHAsT KUCIIOTA,
TJII0K03a, caxapo3sa.

Obwvscrenue:

- u3MUECKOro CMbICIa AaTOMHOTO (TTOPSIAKOBOI0) HOMEpPA XUMUYECKOI0 3JIEMEHTa, HOMEPOB T'PYIINbI U IEpuoia B
[Tepuonnueckou cucreme .M. MenneneeBa, K KOTOPbIM 3JIEMEHT IPUHAIICKUT;



- 3aKOHOMEPHOCTEN U3MEHEHHs CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIPEIEIIaX MAJIbIX IEPUOJOB U A TPYyIII, a TaKKe
CBOMCTB 00pa3yeMbIX MU BBICHIMX OKCHUJIOB U THIPOKCHUIOB;

- CYILIHOCTH IPOLECCa AIEKTPOIUTHUECKON TUCCOIMAIIMN U PEaKIUA HOHHOTO 0OMEHa.

Ymenue xapaxmepuzosamo:

- XUMHUYECKHUE AJIEMEHTHI (OT BOJIOPO/Ia 10 KaJbIlKsl) HA OCHOBE UX MOJIoXeHus B [lepruoandeckoit cucreMe XUMUYECKUX
anemenToB JI.. MeHneneeBa 1 0cOOEHHOCTEN CTPOCHUS UX ATOMOB;

- B3aMMOCBSI3b M€Kl COCTaBOM, CTPOEHHUEM U CBOMCTBAMHM HEOPTAaHUYECKHUX BEILIECTB;

- XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCUIOB, KUCIOT, OCHOBAaHUM, aM(pOTEPHBIX
COCIMHEHUN U COeil).

Onpeodenenue:

- cOCTaBa BEIIECTB 10 UX Gopmysiam;

- BAJICHTHOCTH U CTEIIEHH OKHCJICHUS 3JIEMEHTOB B COE€TMHEHNUH;

- BUJOB XMMHYECKOH CBSI3HU B COSIUHEHUAX;

- TUTIOB KPUCTAJUIMUYECKUX PEIICTOK TBEPABIX BEIIECTB;

- PUHAJIJIC)KHOCTH BEIIECTB K OMPEICTICHHOMY KJIaCCy COCIUHEHU;
- TUTIOB XUMHYECKUX PEaKIINIA;

- BO3MOXXHOCTH IMPOTEKaHUS peaKIuii HOHHOTO 0OMEHa.
Cocmasnenue:

- cxeM cTtpoeHust aToMoB TiepBbIx 20 anemenToB Ilepuoandeckoii cucremsl J[.M. Menneneena;
- (hopmyn HEOpraHMYECKUX COCTMHEHUHN N3YICHHBIX KIIACCOB;

- YPABHEHUN XUMUYECKNX PEAKIUN.

bezomacHoe obOpareHne ¢ XUMUIECKOH MOCyI0i U Ta00paTOPHBIM 000PYIOBAHHEM.
lIposedenue xumuuecko2o IKCnepumMenma:

- HOATBECPKAAOMICTO XUMHUYCCKHC CBOMCTBA HN3YUYCHHBIX KJIACCOB HCOPIraHMYCCKUX BCIICCTB,
- HOATBCPKAAOMICTO XUMHYECKUI COCTaB HCOPraHNM4CCKHUX COGHHHGHHﬁ;



- 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 J0JIM XMMHYECKOI0 2JIEMEHTA 10 (POpMyYJIE COEANHEHUS;

- MacCOBOH J0JIM BELIECTBA B PaCTBOPE;

- MacChbl OCHOBHOT'O BELIECTBA 110 U3BECTHOM MAacCOBOM J0JI€ IIPUMECEH;

- 00bEMHOM 7071 KOMIIOHEHTA I'a30BOM CMECH;

- KOJIMYECTBA BEIIECTBA, 00BbEMa MJIM MAcChl BEIIECTBA IO KOJIMYECTBY BEIIECTBA, 00BEMY MIIM MAacCe PEareHTOB WIIH
IPOJIYKTOB PEAKIIUH.

Hcnonvzosanue npuobpemenHvix 3HAHUU U YMEHUL 8 NPAKMUYECKOU 0esmenlbHOCMU U NOBCEOHEBHOU HCUSHUL:

- 7151 O€3011acHOr0 OOpaIleHus ¢ BEeIIeCTBAaMU U MaTepruajlaMH B TIOBCEHEBHON JKU3HU U TPAMOTHOT'O OKa3aHMs TIEPBOM
MIOMOIIY MPU 0XKOTrax KUCJIOTaAMU U IIEJI0YaAMU;

-JI71s1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB M MPUPOIHBIX SBJICHHIA;

- I KpUTUYECKOM OLIEHKH MH(POPMAIIMH O BEIIECTBAX, UCIOJIB3YEMBIX B OBITY.

B uennocmmno-opuenmayuonnoit chpepe

AHanu3 ¥ OIICHKA MTOCICACTBUN JUIS OKPYIKAFOIIEH Cpeibl OBITOBOM M MPOU3BOJICTBEHHOU JEATCIIBHOCTH YeIOBEKa,
CBSI3aHHOM C MOJTYyYCHHEM U TIepepabOTKOM BEIIECTB.

B mpyooeoiui chepe

[IpoBeneHue ornepanuii ¢ UCIOIL30BaHUEM HarpeBaHMsl, OTCTAUBaHUS, (DMIIBTPOBAHUS, BEITAPUBAHMS; TIOJTYUCHUS,
cobupaHusi, pacrio3HaBaHUs BEIIECTB; U3TOTOBJICHUS MOJIETICH MOJICKYII.

B cpepe 6ezonacnocmu rncuznedeamenvHocmu

- cOOII0O/ICHHE TTPABHII TEXHUKH 0€30ITaCHOCTH IIPH MPOBEICHUN XUMHYECKOTO SKCIICPUMEHTA;

- OKa3aHue MePBOI MOMOIIU TIPH 0XKOTaX, MOPe3ax U XUMUUECKUX TPaBMax.



HOYPOYHOE IINIAHUPOBAHMUE 7 KJIACC

Ne HaumeHoBanue TeM NPOrpamMmmbl KonnuectBo
n/n 4acoB
Tema 1: Beegenue. U3 yero cocrout mup? (1 yac)
1 ‘ U3 gero cocrout mup? ‘ 1
Tema 2: Ot aToma 10 BemecTBa (13 yacoB)
2 | Beunble aToOMBI 1
3 | ATOoMBI B KOCMOCE, Ha 3eMJIe U B OPraHU3Me 1
4 | Kak ycTtpoeH aTom 1
5 | M3orombl 1
6 | HeycToitunBbie aTOMBI 1
7 Uctopus CO31aHus ITeprnoanueckou CHUCTEMBI 1
XUMUYECKUX DJIEMEHTOB
8 | Ctpykrypa llepuognueckoil cuctemsl 1
9 | ATOMBI COCTUHSIIOTCS B MOJICKYJIBI 1
10 | I'a3bl, ®KUJIKOCTH U TBEPJIbIC BEIIECTBA 1
11 | Kpucramiuueckasi CTpyKTypa BellecTBa 1
12 | Knaccuduxkanus BeniecTs 1
13 | Knaccudukanus BenecTs 1
14 | ITpeBpaiieHus: BENIECTB - XUMUUECKUE PEaKIuU 1
Tema 3: IxcnepuMeHTAJIbHAA padoTa ¢ BemecTBamu (6 4acos)
15 | PactBOopeHnue 1
16 |IIpaktmyeckass pabora 1. Ilpocteiimue XuMHYECKHE 1
onepauu
17 | ®unpTpoBaHue 1
18 | HarpeBanme 1
19 | BeimapuBanue U KpUCTaUIM3AIINS 1
20 | Ilpaktuueckass pabora 2. IlpaBmma pabGoTel  cO 1
cruptoBKor. HarpeBanue xuakocren
Tema 4: BemmecTBa BOKpyr Hac (6 4acoB)
21 | Bo3ayx u KUCIOPOT 1
22 | Bona 1
23 | Yruekucnelii ras 1
24 | [loBapeHHas COIb 1
25 | 'moko3a 1
26 | MuHepaJibl ¥ TOPHBIE TIOPOJIBI 1
Tema 5: 3HakoMcTBO ¢ MaTepuagaMu (5 4acoB)
27 | I'oproune BemiecTBa: ra3, Hed)Th, Yroib 1
28 | MeTautsl u CTIaBbI 1
29 | Crexio 1
30 | Kepammka 1
31 | [lonmmmepsnr 1

Tema 6: O0001marmee nopropenue (1 yac)




32 | OGobaromee moBTOpeHHe

Tema 7: UToroBasi KOHTpoJIbHas padora (2 yaca)

33

WTtorosasi KOHTpoJIbHAsI paboTa

34

YT0 YyMEIOT XUMUKHU
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