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TEXHOJIOTMUECKOH HanpaBieHHOCTH « Touka PocTay)

TOUYKA !’pocm



ITosicHUTENBLHAA 3aNIHCKA

PaGouas IIporpamma I1io OHOJIOrMHU COCTaBJIEHA Ha OCHOBE:

®denepanbhbiit 3aK0H 0T 29.12.2012 Ne 273-®D3 (pen. ot 31.07.2020) «O6 obpa3oBaHuu B
Poccuiickoit denepanum» (¢ u3M. u J101., BCTyI. B cuiy ¢ 01.09.2020).

I'ocynapctBennas nporpamma Poccuiickoit ®enepanun «Pa3utue oOpazoBanus» (yTB.
[Toctanonennem IlpaBurensctBa PO ot 26.12.2017 No 1642 (pen. ot 22.02.2021)
«OOyTBEp)KACHUU  TOCYAAapCTBEHHOU IPOTrPaMMBbl Poccuiickon Qenepanuu
«Pa3BuTHEOOpa30BAHUSM.

[Ipuka3z MunucrepctBa oopa3oBanus u Hayku Poccuiickoit ®@enepanun ot 19.12.14 Ne
1598 «O6 yrBepxnennn ®I'OC HOO obyuaromuxcs ¢ OB3y;

[Tpuka3 Muno6puayku Poccun ot 17 nexadpst 2010 r. Ne 1897 "O6 yrepxnenun ®I'OC
OO0O» (3apeructpupoBan B Muntocte Poccun 01 deBpans 2011 r., peructpaioHHbIHI
Homep 19644);

[Tpuxa3z Munoobpnayku Poccun ot 29 nexadbps 2014 r. Ne 1644 "O BHeceHUU U3MEHEHUN
B npuka3z MunoOpHayku Poccuu ot 17.12.2010 r. Nel897 " O6 ytBepxkaenun ®I'OC
OO0O» (3apeructpuposan B Muntocte Poccuu 06 ¢eBpans 2015 r., peructpanoHHbIHN
Homep 35915)

[Tpuxaz Munobpuayku Poccun ot 31.12.2015 r. Nel577 «O BHeceHUM M3MEHEHUU B
denepanbHBIE TOCYHApCTBEHHBIM 00pa3oBaTeNbHBI CTAaHAAPT OCHOBHOTO OOLIETrO
o0Opa3oBaHus, YTBEPKIACHHBIH IpukazoM MuHucrtepcTtBa oOpa3oBaHusl U Hayku PD ot
17.12.2010 r. Ne1897» (3apeructpupoan Muntoctom Poccuu 2.02.2016 1., Ne40937);
[Tpuxa3z MunucrepcerBa [IpocBemienust Poccuiickoit ®enepanun ot 11 nexadbps 2020 r.
Ne 712 «O BHeceHMM W3MEHEHHII B HEKOTOpbIEe (heaepabHble TOCYIapCTBEHHBIC
oOpa3oBaTenbHble CTaHAApThl O0IIero o00pa3oBaHHsA IO BOMPOCAM  BOCIUTAHHS
00y4aroIuXxCs».

Pacniopskenue Munnpocsemenuss Poccun ot 12.01.2021 Ne P-6 "OG6 yrBepxkneHuun
METOAMYECKMX  PEKOMEHJAlMi 1Mo  CO3JaHul0 M (QYHKIMOHUPOBAaHHMIO B
0011e00pa30BaTEIbHBIX OpPraHU3aALMAX, PACIOJIOXKEHHBIX B CEIbCKOM MECTHOCTH U
MaJIbIX Tropojax, LEHTPOB OOpPa30BaHMs €CTECTBEHHO-HAYYHOM M TEXHOJOTHYECKOi
HanpasjieHHocTen"

[Tpuxa3z MunucrepctBa npocsemienus Poccuiickoit @enepanuu ot 22 mapra 2021 r. Ne
115 «O6 yTBepKIeHMM MOpsAIKAa OpraHu3allMd M OCYLIECTBIEHHsS 0O0pa30BaTebHON
JIESITEIBHOCTH TI0 OCHOBHBIM 00111€00pa30BaTebHBIM IIporpaMmMaM - 00pa3oBaTeIbHBIM
nporpaMMaM — HayaJlbHOTO  OOIIEro, OCHOBHOTO OOWIEro M CpeaHero oOIiero
00pazoBaHUN.

[Tpuxaz MunuctepctBa npocsemienust Poccuiickoit ®enepaunn ot 20.05.2020 Ne 254
"O06 yrBepxkaeHUH GeaepaNtbHOro MepedHs y4eOHUKOB, JOMYIIEHHBIX K HCIOIb30BAHUIO
OpU  pealn3ali HMMEIOIIUX TOCYIapCTBEHHYI0 AaKKpEAUTalUI0 00pa30BaTelbHbBIX
nporpaMM HadajgbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOmero oOpa3oBaHUS
OpraHU3aIUsIMH, OCYLIIECTBISIOIUMU 00pa30BaTEeNbHYIO 1€ATEIbHOCTD"
AnantupoBaHHas OCHOBHas oOmieoOpazoBareibHas NTpOrpaMma OCHOBHOTO OOIIEro
obpazoBanus s obOydatonuxces ¢ 3[IP MBOY Bonwsmemypamkunckas CII (Bapuant
7.1)

[IpumepHass pabouasi mporpaMMa Mo XUMUU Ui 8-9 KiIaccoB € MCHOJIb30BAaHUEM
ob6opynoBanus nentpa « TOUKA POCTA».MunuctepctBo mpocemieHus: Poccuiickoit
®enepanun, 2021r



3a ocHOBY paboyeil mporpamMmbl B3ATa TMporpaMMa Kypca XuMuu st 8-9 kiaccoB
00111€00pa30BaTENbHBIX YUPEKACHUH,0NMy0InKoBaHHast u3aarenabcTBoM «lIpocemmenue» B 2019
rony (Xumusi. PabGoume mporpammsbl. IIpenmernas nunus ydeOHukoB [.E.Pymsutuca, ®.I.
Oenpamana 8-9 kiaccel: yued. mocobue it obmieoOpasosar. opranuzanuii/ H.H Tapa. - 3-¢
u3.,nepepad.-M.: IIpocsemenue, 2019. -48c¢.

[Tporpamma COOTBETCTBYET 00pa30BaTEIIbHOMY MHHUMYMY COJEpPXaHUS OCHOBHBIX
00mieo0pa3oBaTeIbHBIX MPOTPaMM H  TPeOOBaHUSM K YPOBHIO TOATOTOBKH — YYaIMXCS,
no3BoJIsieT paboTaTh 0e3 Meperpy3ok B Kiacce C JIEThbMH pa3HOro ypoBHs oOydeHus. OHa
Mo3BOJIIET CHOPMUPOBATH y  YYANIMXCSA OCHOBHOW  IIKOJIBI JIOCTaTOYHO IITUPOKOE
Npe/CTaBICHHEe O XMMHUYECKOW KapTuHe Mmupa. Pabouas mporpamma paspaboTaHa ¢ yd€Tom

MPUMEPHOU MTPOTPaMMBI IO XUMUH ISl 8-9 KIIaCCOB € MCIOIB30BAaHUEM OOOPYAOBAHUS IIEHTPA
«TOYKU POCTA»,

PaGouyasi nporpaMMa opueHTHPOBAHA Ha ucnoyb3oBaHue Y MK

1. Tpenmernas nuuus y4yebnukoB I .E.Pymsutuca, @.I'. ®enpamana 8-9 kiaccel: yueO.
nocobue s obmeoOpasoBar. opranmsamuii/ H.H Tapa. - 3-e wusn.,mepepad.-M.:
[Tpoceemenwne, 2019. -48¢c. — ISBN 987-5-09-065302-2).

2. JlamHas pabouasi mporpaMma pealim3yeTcsi B y4eOHWKax s 00meoOpa3oBaTelbHBIX
yupexaenuii I'.E. Pymsutuca u @.I. Penpamana «Xumus. 8 kiacc» .MockBa
«IIpocemenuey; «Xumus.9 kinacc» Mocksa «lIpocsemienuey.

3. Meroaunueckoe nocobue o peanuzanuu 00pa3oBaTeNbHBIX porpamm
€CTECTBEHHOHAy4YHOW M  TEXHOJIOTMYECKOW  HANPABICHHOCTEH II0 XHMHHM C
ucnons3oBanueM obopyaoBanus 1nentpa «TOYKA POCTA» , MuHuctepcTBo
npocBeuienust Poccuiickoit ®enepanuu, 2021. 4.YuebHuk «Xumusa. 8 Kiace»
I''E.Pyn3utuc , ®.I". ®enpaman. Mocksa «lIpocsemenue» 2019r.

5. VYuebnux «Xummsa. 9 «kmacc» [E.Pymutuc , &I .Qenpaman. Mocksa
«IIpocsemenune» 2019r.

Obwaa xapakmepucmuka yueoHo20 npeomema
B conepxanum 1aHHOTO Kypca IpeCTaBIeHbl OCHOBOINOJIAraloliue TEOPETUUECKNUE CBECHMUS 110
XUMHH, BKJIIOYAIOIINE M3Y4YEHHE COCTaBa U CTPOCHHUS BEILECTB, 3aBUCUMOCTH HUX CBOMCTB OT
CTPOEHHUsI, MCCIEOBAaHNE 3aKOHOMEPHOCTEN XMMMYECKUX IPEBPALICHUN U IyTeW yIpaBICHUS
VMU B LIEJISX TMOJTY4YEHHsI BEILIECTB, MAaTEpUAJIOB, JHEPTIHH.
Copnepxanue y4eOHOroO MpeAMeTa BKIIOYAET CBEIACHHS O HEOPraHMYeCKHUX BEIIECTBaX, MX
CTPOEHHUH U CBOMCTBAX, a TAK)KE€ XMMUYECKHUX MPOLIECCAX, MPOTEKAIOUINX B OKPYKAIOIIEM MHUPE.
Haubonee cnoxuble 31eMeHTl @yHIaMEHTAIBHOTO pa COAepKaHus 0011ero oopa3oBanus 1Mo
XUMHH, TaKHe, KaK OCHOBBI OPraHUYECKON U MPOMBIIIIEHHON XUMHHU, IEPEHECEHBI B TPOrpaMMy
cpenHeit (MmoHoi) 00111e00pa3oBaTeIbHON IITKOJHI.
TeopeTnueckyro OCHOBY M3y4€HHUS] HEOPTaHUYECKOW XMMHMM COCTaBIISIET aTOMHO-MOJIEKYJISIPHOE
yueHue, nepuoandeckuii 3akoH J[.11. MenneneeBa ¢ KpaTKMMU CBEJAECHUSIMU O CTPOEHUH aTOMOB,
BHUJAaX XUMHUYECKOW CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKaHUM XMMHUYECKUX pEakLUl, CBOMCTBaXx,
MOJIyYEHUHU, TPUMEHEHHH METAJIOB, HEMETAJJIOB U UX COEIWHEHUH, 3HAKOMCTBO C
BO)XHEUIIMMHU OPTaHUYECKUMH BEIIECTBAMU
B u3ydeHuu kypca 3Ha4MTENbHA POJIb OTBOJUTCS XUMHYECKOMY SKCIIEPUMEHTY: MPOBEACHUIO
NPAaKTUYECKUX U J1a0OpaTOpHBIX pabOT M OMHMCAHUIO UX PE3yJAbTaTOB; COOIIOJEHUI0 HOPM U
IIPaBUJI OBE/IEHUS B XMMUUYECKUX JIaOOpaTOpHsIX.

OcCHOBHEIE uenu N3ydCHuss XuMHUH HAITPaBJICHBI:
® Ha oceoeHue eaxcHeuwux 3HaHuti 00 OCHOBHBIX TIIOHATHSAX M 3aKOHaAX XHUMHH,
XUMHYECKOU CHMBOJIUKE,



® Ha ogladeHue yMeHuAMU HAONIONATh XUMUYECKUE SIBICHUS, MPOBOJUTH XUMUYECKUI
OKCIIEPUMEHT, MPOU3BOJUTH PACUYETHl HA OCHOBE XHMHUYECKHUX (OPMYIN BEUIECTB U
YpPaBHEHU XUMHYECKUX PEAKIUK;

® Ha pa3zeumue TO3HABATEIbHBIX HHTEPECOB M MHTEJUIEKTYAJIbHBIX CIOCOOHOCTEH B
MPOLIECCe TPOBEIACHUS XUMUYECKOTO IKCIEPUMEHTa, CaMOCTOSITEILHOTO TPUOOPETEHHS
3HAHUN B COOTBETCTBUU C BOSHUKAIOUIMMHU KU3HEHHBIMH ITOTPEOHOCTAMU;

® Ha e6ocnumaHue OTHOIIEHHS K XHUMHUHM KaK K OJHOMY U3 (yHIaMEHTAIbHBIX
KOMITOHCHTOB €CTECTBO3HAHUS U JJIEMEHTY 00IIeYeIOBEUECKOM KYIbTYpPHI,

® HAa NpuUMeHeHUe NONYYEHHLIX 3HAHUU U YMeHutl NSl Oe30MacHOr0 HCIIOJIb30BAHHA
BELIECTB U MaTepHUajoB B OBITY, CEIbCKOM XO3AHCTBE U Ha MPOM3BOACTBE, PEIICHUS
MPAKTUYECKUX 3a]a4 B MOBCEAHEBHOM >KWU3HH, MPEAYNPEKICHUS SBICHUM, HAHOCSIINX
BpE/1 3/I0POBBIO YEJIOBEKA U OKPYXKAIoIlIee cpelie.

e B o0yuenun xumuu OO0JbIIIOE 3HAUCHUE UMEET HKCIEPUMEHT. AHAIUZUPYS PE3YNIbTaThI
MPOBEEHHBIX OMBITOB, yUaIIHecs YOSKIAIOTCS B TOM, YTO T€ WM UHBIC TEOPETUICCKHE
MIPEJICTABICHHS] COOTBETCTBYIOT MJIM MPOTHUBOpPEYAT PEabHOCTH . TOJIBKO OCYIIECTBIISAS
XUMUYECKUM SKCIEPUMEHT MOKHO MPOBEPUTH JIOCTOBEPHOCTH MPOTHO30B, CIEIaHHBIX
HAa OCHOBaHMM Teopuu . B mporecce -SKCIEpUMEHTANbHOW paboThl yuanmecs
MPUOOPETAIOT  OMNBIT  TO3HAHWS  PEATBHOCTH, SBJISIONIMICS  BaXHBIM  3TallOM
dbopMupoBaHUS Y HUX YOEXKIEHHUI, KOTOpbIE, B CBOI OYEpPEllb, COCTABISIOT OCHOBY
Hay4HOT'O0 MHPOBO33peHUs . Peanuzaiust yka3aHHBIX 1I€JIeld BO3MOXKHA MPH OCHAIICHUU
IIKOJILHOTO KaOWHeTa XMMHH COBpPEMEHHBIMH ITprbopaMu u o0opynoBanueM. B pamkax
HAIMOHAJILHOTO NpoekTa «O0pazoBaHue» 3TO CTaI0 BO3MOXKHBIM OJaroaapsi CO31aHUIO
B 0011€00pa30BaTeNbHBIX OPraHHU3AIUAX, PACIIONOKEHHBIX B CEIBCKONH MECTHOCTH H
MaJbIX TOPOJAaX, IIEHTPOB OOpa30BaHMsS E€CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOU
nanpasienHocreii «TOUKM POCTA». Buenpenuwe 3Toro 0o00pyJdoBaHHs TO3BOJIUT
KaueCTBEHHO M3MEHUTH Ipolecc 00yueHus XuMuu . KoanmdecTBeHHBbIE SKCIIEPUMEHTHI
MO3BOJIIT TOJIy4aTh JIOCTOBEPHYIO HH(OpPMALMIO O MPOTEKAHUM TEX WM HHBIX
XUMUYECKUX TIpolleccax, O CBOMCTBax BemiecTB . Ha ocHOBe TOJNIYyYEHHBIX
OKCIIEPUMEHTATBHBIX JaHHBIX 00ydaeMble CMOTYT CaMOCTOSITENIBHO JeNiaTh BBIBOBI,
00001IaTh Pe3yabTaThl, BBISBISATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyAET CIo-
COOCTBOBAThH MOBBIIMIEHUIO MOTHBAIIMH 00YYEHHUSI ITKOJIBHHUKOB .

OnHoll M3 BaxHEHIIMX 3aga4 OCHOBHOro oO0miero oOpa3oBaHUS SBISIETCS IOATOTOBKA
00y4aromuxcst K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO M PO(EeCCHOHATHHOTO
nytd. O0yvaromuecs JOHKHbI HAyUYUThCS CAMOCTOATENIBHO CTaBUTh LIE€IH U ONPENEeNATh IyTH UX
JOCTHKEHUSI, UCTIONB30BaTh MPHOOPETEHHBIN B IIKOJIE ONBIT B PEATbHOM KHU3HH, 32 paMKaMH
y4eOHOro Ipolecca.
XuMHUs Kak y4eOHBIH TpeAMET BHOCHUT CYIIECTBEHHBIH BKJIAJ B BOCHUTAHWE W Pa3BUTHE
o0yyaroIuxcsi; OHa MPHU3BaHAa BOOPYXHUTh UX OCHOBAMHM XUMHMUYECKUX 3HAHHUM, HEOOXOIUMBIX
JUTS TIOBCETHEBHOM KHU3HH, 3I0KHUTh (PYHAAMEHT ISl JAbHEHIIIEr0 COBEPIICHCTBOBAHUS ITUX
3HaHUHM, a Takke CrnocoOCTBOBaTh O€30macHOMY TIIOBEACHUIO B OKpYXKawollell cpene u
OepeXHOMY OTHOLIEHHIO K HeH. Pa3Burhe mno3HaBaTeNbHBIX HWHTEPECOB B IpOLEcce
CaMOCTOSITEJIFHOTO MPUOOPETeHUS XUMHUECKMX 3HAaHUM W HCIOJNB30BAaHHE PA3IUYHBIX
HCTOYHUKOB HH(OPMAITUH, B TOM YHCIIC KOMITBIOTEPHBIX.
Bocnuranue yOeXA€HHOCTH B MO3UTHUBHOM POJNM XMMHMU B JKU3HU COBPEMEHHOIO OOILECTBA,
HEOOXOMMOCTH XHMHYECKH TPaMOTHOTO OTHOIICHHS K CBOEMY 3IIOPOBBIO M OKpYIXKArolein
cpene.

Mecmo yueonozo npeomema 8 yueonom niaamne
OcobeHHOCTH coJiepKaHUs Kypca «XUMHs» SBISIOTCA TJIABHOW NPUYMHOM TOro, 4ro B
6a3zncHOM ydeOHOM (00pa3oBaTeIbHOM) IUIAHE ATOT MPEIMET MOSBISETCS MOCIECIHUM B PSIY
€CTeCTBEHHOHAYYHBIX JUCLUUIUINH, IOCKOJBKY IS €r0 OCBOCHHUS MIKOJIBHUKH JTOJHKHBI 00J1a/1aTh



HE TOJIbKO OTPEENICHHBIM 3alacoM IpeABAPUTENbHBIX €CTECTBEHHO-HAYyYHBIX 3HAHUM, HO U
JIOCTaTOYHO XOPOIIIO Pa3BUTHIM aOCTPAKTHBIM MBIIIIJICHHEM.

B o06pa3oBaTenpHOI mporpaMMe Mo XMMHHM Ha M3y4eHHE XUMUU B 8 W 9 Kiaccax OTBOAMTCS 2
yaca B Henemo, 68 wyacoB B roxa. Peanmuzanus [JaHHOW TIpOrpaMMBbI  CIIOCOOCTBYET
HCIIOJIb30BAHUIO pa3HOOOpa3HbIX (opM opraHuszaluu y4yeOHOro IMpolecca, BHEIPEHUIO
COBPEMEHHBIX METOJIOB OOYUCHHS U MEJarOTHYECKUX TEXHOJIOTHH.

1. Ilnanupyemble pe3yJibTAaThl H3YyUeHHs Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIC, MeTalmpeaIMETHbIE W IPEAMETHBIC Pe3yJbTaThl OCBOCHHUS Y4eOHOro IpeamMera
«XHUMHS» COOTBETCTBYIOT JIMYHOCTHBIM, METANPEJAMETHBIM M TPEIMETHBIM pe3ylbTaTaM
obyuaronuxcst mo OOIT OOO.

JIuunocmmuuie pesynomamot.

e Bocnuranue poccHCKOM TIpa)KAaHCKOM WIAEHTUYHOCTU: MAaTPUOTH3MA, JIIOOBU H
yBakeHHe K OteuecTBy, 4YyBCTBO TOpAOCTHM 3a cBOWO PoauHy, 3a pOCCHUICKYIO
XUMHUYECKYIO HAyKy

e @opMHpOBaHME MEJIOCTHOTO MHMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs HayKM U OOIIECTBEHHOH NPAaKTUKH, a TakXe COLHAIbHOMY,
KYJIbTYPHOMY, I3bIKOBOMY U IyXOBHOMY MHOT000pa3ui0 COBPEMEHHOTO MUpa

e dopmMupOBaHHE OTBETCTBEHHOIO OTHOIIEHMSI K YUYEHHIO, TOTOBHOCTH U CIIOCOOHOCTU K
CaMOpPa3BUTHIO M CaMOOOPA30BaHMIO HA OCHOBE MOTHMBALUHU K OOYYEHHUIO U MO3HAHHUIO,
BBIOOpY TpodmIbHOTO 00pa30BaHUS Ha OCHOBE HWH(POPMALMU O CYIIECTBYIOLIHX
npodeccusx U IMYHBIX TPo(ecCHOHANBHBIX MpeanoyTeHnii. OCO3HaHHOMY MOCTPOEHUIO
UHAMBUAYAJIbHBIX ~ 00pa30BaTEJIbHBIX  TPAaGKTOPUHM  C  Y4ETOM  YCTOMYHMBBIX
IIO3HABATEJIbHBIX HHTEPECOB

e ®dopMHpOBaHHE KOMMYHMKATHBHOM KOMIIETEHLMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO
M0JIE3HOH, y4eOHO— UCCIIEJ0BATEIbCKOM, TBOPUECKON U IPYIUX BUJAX JESATEIbHOCTH

e dopmMmupoBaHHE M MOHMMAHHUE IIEHHOCTH 3JI0pPOBOrO0 M O€3JI0IacCTHOrO 00pa3a »KU3HU,
YCBOEHHE NpPaBWJI WHAMBUIYAIbHOTO U KOJUIEKTUBHOI'O O€30MacHOrO TOBEACHUS B
Ype3BhIYAITHBIX CUTYAIUX, YTOKIAIOMIMX KU3HU U 310POBbIO JIFOIeH

e dopmMupoBaHME MO3HABATEIbHOM MHPOPMAIIMOHHOW KYJIbTyphbl. B Tom uncne pasButue
HaBBIKOB CaMOCTOSATENILHOM paboThl ¢ y4eOHBIMU MOCOOMSMHU, KHUTAMH, JOCTYIHBIMU
MHCTPYMEHTAMU U TEXHUYECKUMU CPeACTBaMH UH(POPMAIIMOHHBIX TEXHOJIOTUI

e @opMHpOBaHME OCHOB JKOJIOTHYECKOTO CO3HAHHsS HAa OCHOBE IPU3HAHUSA ILIEHHOCTH
KU3HU BO BCEX €€ MPOSABICHUAX M HEOOXOAMMOCTH OTBETCTBEHHOTO , OEpeXHOTro
OTHOUIEHUS K OKPYXKaloIIEeH cpeie

e Pa3BuTue TNOTOBHOCTHK PEUICHUIO TBOPYECKUX 3aJla4y, YMEHHE HaXOIUTh aJIeKBaTHbIE
CIIOCOOBINIOBEIEHUS U B3aMO/IEHCTBHE C MMAPTHEPAMHU BO BpeMsl y4eOHOIl U BHEYy4eOHOI
JeSITeIbHOCTH, CIIOCOOHOCTH OIICHUBATh MPOOJIEMHBIE CUTYallUU

Memanpeomemmubsie pe3yiomamnol:

Ilo3znasamenvuvie YVJ/I:
e CamocrosTenbHO OOHapyX uBaTh U (OPMYIUPOBATh YYEOHYIO MPOOIEMy, ONpeneisTh
1eNb y4eOHOU NesTeIbHOCTH, BBIOUpATh TEMY pabOThI
e BriiBurare Bepcuu penieHus mpoodaeMbl, 0CO3HaBaTh KOHEYHBIH pe3yIbTaT, BRIOUPATh 3
NPEUIOKEHHBIX U HCKAaTh CAMOCTOSITENILHO CPEACTBA JOCTHXKEHHS LIEIIH.
e CocraBnsaTh (MHAMBUIYAIbHO WM B TPYIIE) IUIAH pEHIeHUs MpoOiIeMbl (BBITOJTHEHHS
MIPOEKTA).



e Pabotas mo TUIaHy, CBEpSITh CBOM JCWCTBHS C LENbI0 U, MPU HEOOXOIUMOCTH,
WCIIPABIISATH OIIMOKU CAMOCTOSITEITLHO.

e B nuanore ¢ y4urteneM COBEPIICHCTBOBATH CAMOCTOSATEIHHO BHIPAOOTAHHBIC KPUTCPUU
OLICHKH.

Kommynuxamuenvie YV/I:

e (CaMOCTOSTENIbHO OpPraHMW30BBIBATH Y4€OHOE B3aMMOJICUCTBHE B TpyIIe (ONpEeAeaTh
oO11ye e, pacpeesiaTh PO, T0rOBapUBAThC IPYT C APYTOM U T.1.).

e CpenctBoM GOpMUPOBAHUS KOMMYHUKATUBHBIX Y'Y ] Cily>KaT TEXHOJIOTHUS TPOOIEMHOTO
muaniora (oOyKIAroNIMiA ¥ TOIBOASIINN AUaior) U paboTa B MajbIX TPYIAX, a TAKXKe
HCIIOJIb30BaHUE Ha YPOKax 3JIEMEHTOB TEXHOJOTUH MPOJTYKTUBHOTO YTEHUSI.

Ilpeomemmnoie pe3yromamal

BBIyCKHHK Hayuumcsi:

® OIIMCBHIBATH CBOWCTBA TBEPMABIX, JKHUIKHX, Tra3000pa3HbIX BEIIECTB, BBIICIAS HX
CYIIIECTBEHHBIC TTPU3HAKY;

® XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHIO M CBOMCTBaM, YCTaHABJIMBATH
NPUYHUHHO-CJICICTBCHHBIC CBS3U MEXKy JaHHBIMU XapaKTePUCTUKAMHU BEIIECTBA;

® DAaCKpBIBATh CMBICII OCHOBHBIX XMMHYCCKHX TOHSATHIA: aTOM, MOJICKYJIa, XUMHUYCCKUH
3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BAJICHTHOCTh, UCIIOJIb3YSl 3HAKOBYIO CHCTEMY
XHUMHU;

e 1300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C IOMOINBIO XHMHUYECKUX (opMylT U
CYIIHOCTh XMMHYECKHX PEaKIUil C TOMOIIBI0 XUMUYECKUX YPABHCHHIA;

® BEIUMCIIATh OTHOCHTEJIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, a TaKKe
MacCCOBYIO JIOJIO XMMHYECKOTO JJIEMEHTA B COSAMHCHHMSIX

L] CpaBHI/IBaTI) 10 COCTaBy OKCHJbI, OCHOBAaHUs, KUCJIOTHI, COJIN,

L] KJIaCCI/I(l)I/IIlI/IpOBaTI) OKCHUABI 1 OCHOBAHUA I10 CBOI\/JICTBaM, KHUCJIOTHEI X1 COJIU — I10 COCTaBy;

® OIIMCHIBATh COCTAB, CBOMCTBA M 3HAa4Y€HHE (B MPHUPOAE U MPAKTUUECKOU NESATEIbHOCTH
YeNI0BEeKa) MPOCTHIX BEUIECTB — KUCIOPO/Ia U BOJOPO/A;

® [10JIb30BaThCS TAOOPATOPHBIM 000PYIOBAaHUEM U XMMHYECKOH TOCYI0ii;

.HpOBOI[I/ITI) HCCIIOKXHBIC XUMHNUYCCKHUEC OIIBITHI U Ha6J'IIOI[eHI/I5[ 3a U3BMCHCHHCM CBOfICTB
BEIIECTB B IMpollecce€ HMX MPEBpaIleHMii; cOOMI0aTh MpaBWIa TEXHUKH OE30MacHOCTH TPHU
MIPOBEICHUH HAOJIOICHUI U OTIBITOB;

.pa3J'II/I‘-IaTB 3KCHepI/IMeHTaJ'II)HO KHCJIOTHI U IICJI0YH, HOJ'II)?:Y?ICB I/IH)II/IKaTOpaMI/I; OCO3HAaTh
HEO00XO0UMOCTh COOIOICHHSI Mep 0€30MacCHOCTH IPU 0OpAIICHUN C KUCIOTaMH U [IEII0YaMHU.

¢ KitaccuguuupoBatb MHOTOOOpa3re XUMUIECKIX PEAKIIHi

o I3y4nT cBOMCTBA METAIIJIOB, HEMETAIIJIOB U UX COSAMHEHUN

BbINYCKHUK ROIYyUUM 603MONHCHOCHb HAYUUMBCA:

® 'PaMOTHO 00paIaThCs C BEMIECTBAMHU B TTOBCETHEBHOM JKHU3HH,

®0CO3HaBaTh HEOOXOJMMOCTb COONIOZICHUS TIPaBUI  DKOJOTHYECKH  OE€30IacHOTo
MOBEJICHUS B OKPYKAIOIICH MPUPOIHON cpefie;

®[IOHUMATh CMBICI M HEOOXOJUMOCTb COONIOJCHUS MPEIMUCAHHMA, TpeiaracMblX B
WHCTPYKIUAX 110 UCTIOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMUU U JIp.;

® [ICTIOJIB30BAaTh  MPHOOPETEHHBIE KIIOUEBHIE KOMIIETEHTHOCTH TIPU  BBIMOJTHEHHH
WCCIICIOBATEIILCKUX MTPOSKTOB 10 M3YYCHHUIO CBOWMCTB, CIIOCOOOB TMOJYUEHHUS M paCIO3HaBaHUS
BEILIECTB;

®pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTh, WCIIONB3YSl CPEACTBA YCTHOTO H
IIMCBMCHHOT O O6I]_[eHI/I${, HpOHBJ’IfITB TOTOBHOCTH K YBa)KeHI/IIO HHOﬁ TOYKH 3peHI/I$I HpI/I
00CYXXJIEHUH Pe3yNIbTaTOB BBIIOJHEHHOMN paOOTHI,



® 00BbCKTHBHO OIIEHWBAaTh HH(OpPMAIMIO O BEHIECTBAX M XHUMHYECKHX IMpoIeccax,
KPUTHYECKH OTHOCUTBCS K TIICEBIOHAYYHOH WHGOpMALUK, HEIOOPOCOBECTHONW pEKIIaMe,
Kacarollecsl UCIOIb30BAaHUS PA3JIUYHBIX BEIIECTB.

Ilepuoauveckuii 3aKOH M NEePUOAUYECKAS CHCTeMa XUMH4YecKHX 3jemeHntosB /I.H.
MenaeneeBa. CTpoeHue BelecTBa.

BeinyckHuk Hayuumcs:

e KiIacCU(UIIMPOBATH XUMHUYECKUE DJIEMEHTBI HA METAIIIbI, HEMETAJIbI, SJIEMEHTBI, OKCHJIBI
U THAPOKCHJIBI KOTOPBIX aM(OTEpPHBI, 1 MHEPTHBIE IEMEHTHI (Ta3bl) M1 OCO3HAHUS BXKHOCTH
YIOOPSAOYEHHOCTH HaYYHBIX 3HAHMI;

® PACKpBIBaTh CMBICII IepHoInUecKoro 3akoHa [[.1. Menaeneea;

®ONUCHIBATh W XapaKTepPH30BaTh TAONMUHYIO (HOPMYy TEPUOIUYCCKON CHCTEMBI
XUMHYECKHUX IJIEMEHTOB;

® XapaKTEepU30BaTh COCTAB ATOMHBIX fAJIEp U paCIpENIeSICHHE YHCiIa 3JIEKTPOHOB IO
AJEKTPOHHBIM CJIOSIM aTOMOB XHMMHMYECKHUX 3JIEMEHTOB MAaJbIX MEPUOJIOB IEPUOIUYECKOM
CHCTEMBI, a TAK)KE Kaus U KaJIbIIHI,

® pa3yinyaTh BUAbl XUMUYECKON CBSI3U: MOHHYIO, KOBAJEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HETOJISIPHYIO U METAJUTMYECKYIO;

® 1300paKaTh AIEKTPOHHBIE (HOPMYIBI BEHIECTB, OOPAa30BAHHBIX XUMUYCCKUMH CBS3SIMH
pa3HOro BUJA;

® BBISIBJIATh 3aBUCMMOCTh CBOMCTB BEILIECTBA OT CTPOEHHUS €r0 KPUCTAIIMYECKON PEIIETKU
(MOHHOIA, aTOMHOM, MOJIEKYJISIPHOMN, METaJUIMYECKOH);

® XapaKTEepU30BaTh XHMMHYECKHUE DJIEMEHThl M HMX COCIAMHEHHS Ha OCHOBE IOJIOKCHUS
AJIEMEHTOB B MIEPUOUYECKON CUCTEME U OCOOCHHOCTEM CTPOCHUS UX aTOMOB;

® ONKUCHIBATh OCHOBHBIE MPEAnocbuiku OTKpwITHSA .M. MenaeneeBbIM MepHOIUYECKOTO
3aKOHAa W MEPHOAMYECKON CHUCTEeMbl XUMHYECKHX JJIEMEHTOB M MHOTO0Opa3HYI HAyYHYIO
JIEATEIIbHOCTh YYEHOT0;

® XapaKTEepU30BaTh HAyYHOE U MHPOBO33PEHUYECKOE 3HAUYCHHUE MEPUOJMYECKOIO 3aKOHA U
MIEPUOANYECKON CUCTEMBI XUMHUUECKUX AieMeHTOB [[.M. Menneneesa;

®0CO3HAaBaTh HAy4YHbIE OTKPBITHUS KaK pE3yNbTaT ATUTENbHBIX HAOIIOJIEHUH, OMBITOB,
Hay4HOH ITOJIEMHMKH, IIPEOIOJIEHHS TPYAHOCTEN U COMHEHUM.

BBINYCKHUK noayuum ¢03M0HCHOCIb HAYUUMbCA .

®0CO3HaBaThb 3HAYEHHUE TEOPETUYECKUX 3HAHUU Ul NPAKTUUYECKOM JIESITEIbHOCTH
YeJI0BEKA;

® OITHUCHIBATh N3yYEHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSIS JIOTUKY CHCTEMHOTO aHAJIN3a,;

e [IDUMEHSTh 3HAHUSA O 3aKOHOMEPHOCTAX MEPUOJUYECKONM CUCTEMBl XUMHUYECKUX
AJIEMEHTOB 1715 OOBSICHEHUS U MPEJIBUJICHUS] CBOMCTB KOHKPETHBIX BEIECTB;

MHoroo0pa3ne XUMHYECKUX pPeaKIHii.

BeinmyckHUK Hayuumcs:

® O0BSICHATH CyTh XUMHUYECKUX MTPOIECCOB,;

® HA3bIBATh IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUYECKUX PEAKIINH;

® YCTAHABJIMBATh TMPHHAJUICKHOCTh XHMHUYECKOH pPEaKIHMU K OMNpeAeJICHHOMY THUIy IO
OJTHOMY W3 KJIAaCCH(PUIIMPOBAHHBIX TPU3HAKOB!

1) mo yMcay U cOCTaBy UCXO/AHBIX BELIECTB U MPOAYKTOB PEAKIMU (PEAKIIMU COCTUHEHMS,
pa3oKeHUs, 3aMeleHUs 1 0OMeHa);

2) 1O BBACTICHUIO WIM TOIJIOMEHUIO TEIIOTH (peakiuu HSK30TepMHUECKUE U
SH/I0TEPMUYECKUE);

3) MmO U3MEHEHHUIO CTENEHEeH OKUCIEHUS XUMHMYECKHX OJIIEMEHTOB (OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHbBIE PEAKIINHN);

4) mo oOpaTuMocCTH Tnporecca (peakiuu oOpaTUMble U HEOOpaTUMBbIE);

® Ha3bIBaTh (PAaKTOPHI, BIUAIOLINE HA CKOPOCTh XMMUYECKUX PEaKIuii;



® Ha3bIBaTh (HaKTOPHI, BIUSAIONINE HA CMEIICHIE XUMUIECKOTO PABHOBECHS,

® COCTABJISITh YPaBHEHUS JJICKTPOJIUTUYECKOM HUCCOUMAIMU KHUCIOT, IIEJIOYEH, COJIEH;
MOJIHBIE M COKpAIICHHbIE MOHHBIC YpaBHEHHUS peakiMii OOMEHa; ypaBHEHHUS OKHCIHUTEIbHO -
BOCCTAHOBUTEIIbHBIX PEAKIINI;

® [IPOTHO3UPOBATH MPOIYKTHI XUMHYECKUX PEaKIuii 1Mo GpopmysiaMm / Ha3BaHUSM HCXOIHBIX
BEIIIECTB; OMPEIEISITh HCXOIHBIC BElIecTBa 1Mo opMyiiaM / Ha3BaHUSM MPOIYKTOB PEAKITUH;

® COCTaBJISITh YPABHEHMS PEaKLMi, COOTBETCTBYIOIIMX MOCIEAOBATEIIBHOCTU («IIEMIOYKEY)
MPEBPAILCHU I HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;

® BLISIBJIITH B IPOLIECCE DKCHEPUMEHTA MPU3HAKU, CBUACTEILCTBYIOIIUME O MPOTEKAHUU
XUMHYECKON PEAKIIUY;

® TOTOBUTH PACTBOPHI C OIIPEAEICHHON MaCCOBOM J10JI€M paCTBOPEHHOTO BELIECTBA;

® OIIPE/CIIATh XapaKTep Cpelbl BOAHBIX PACTBOPOB KUCIOT MU WIEIOYEH MO U3MEHEHHIO
OKpacKU UH]JIUKATOPOB;

® IPOBOANTH KaYECTBEHHBIEC PEAKIIMU, MOATBEPKJAIOIINE HAMYUE B BOJHBIX PacTBOpax
BCIISCTB OTACIbHBIX KATHOHOB M aHHOHOB.

BbInyCKHUK noyyum 603moxcHOCIb HAYYUMbCA:

® COCTaBJISITh MOJICKYJISIPHBIC W TIOJHBIC MOHHBIC YPaBHEHHUS IO COKPAIICHHBIM MOHHBIM
YpaBHEHUSIM;

® [IPUBOJIUTH IPUMEPHI PEAKIUH, TOATBEPKAAIOIIMNX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKIY
OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX BEIIECTB;

® [[POTHO3UPOBATh PE3yJAbTAaThl BO3JCHCTBUS pPa3IMYHBIX (AKTOPOB HA CKOPOCTH
XHMHYECKON peaKkiluu;

® [IPOTHO3UPOBATh PE3YJIbTAaThl BO3ACUCTBUS Pa3NUYHBIX (AKTOPOB Ha CMEIICHHE
XUMHUYECKOTO PAaBHOBECHSI.

MHuoroo0pa3ue BelecTs.

BeinyckHuK Hayuumca:

® OIIPEACNATh MPUHAJICKHOCTh HEOPTaHMYECKUX BEIIECTB K OJHOMY U3 H3YYCHHBIX
KJIACCOB/TPYIII: METAJLJIbI U HEMETAJIJIbI, OKCU/IbI, OCHOBAHUS, KHCIIOTHI, COJIH;

® COCTaBIISATH (POPMYIIBI BEIIECTB MO UX Ha3BAHUSIM;

® OTIPECIIATh BAJICHTHOCTD U CTEMIEHb OKUCIICHHUS SJIEMEHTOB B BEIIECTBAX;

® COCTaBIISATh (POPMYJIBI HEOPTraHUYECKHX COCAMHEHUN MO0 BAJICHTHOCTAM M CTETCHSIM
OKHCJICHHS DJIEMEHTOB, a TaKXkKe 3apsiiaM HOHOB, YKa3aHHBIM B TaOIHUIIE PACTBOPUMOCTH KUCTIOT,
OCHOBAHHI U COJICH;

® O0BSICHATH 3aKOHOMEPHOCTH M3MEHEHUsI (QU3MYECKUX U XUMUUYECKHX CBOMCTB MPOCTHIX
BEIIECTB U UX BBICIINX OKCHI0B, 00Pa30BaHHBIX AJIEMEHTAMH BTOPOTO U TPETHETO MEPUOIOB;

® Ha3bIBaTh OOIME XUMUYECKUE CBOICTBA, XapaKTEePHbIE JUISl TPYIIN OKCHIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX.

® Ha3bIBaTh O0IIMEe XUMUYECKHE CBOMCTBA, XapaKTEPHBIC ISl KaXI0T0 Kilacca BEIIECTB;

®IPUBOJIUTh  NPUMEPHl  pEAKUUH, MOATBEPKIAIIIUX  XUMUYECKHE  CBOICTBa
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHHUM U COJIEH;

® OTIPE/ICIIATh BEIIECTBO — OKUCIUTEIh M BEIIECTBO — BOCCTAHOBUTEh B OKHCIUTEIHLHO —
BOCCTAHOBUTEIBHBIX PEAKLIUSX;

® COCTaBIIATH ANEKTPOHHBIN OaaHC MO MPEI0KEHHBIM CXEeMaM PeaKIIHii;

® IPOBOJUTH JTA0OOPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMHUUECKUE CBONCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEIECTB;

® IPOBOAMTH JTAOOPATOPHBIE OIBITHI IO TOJIYICHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/Ia, KUCJIOPO/Ia, YTIEKHUCIOTO ra3a, aMMUaKa; COCTABIISITh YPAaBHEHHS] COOTBETCTBYIOIIUX
peaKkui.

BbINyCKHUK NOJYYHT 603MOHCHOCHb HAYYUMbCA

* TPaMOTHO 0OpaIaThCs C BENMECTBAMH B TIOBCETHEBHOM JKU3HU;

* O0CO3HaBaTh HEOOXOIUMOCTH COOJIFOJIGHHS TIPABWJI OKOJOTHYECKH Oe30IMacHOro



MOBEJICHUS B OKPYXKAIOIIEH TPUPOJAHON Cpelie;

* MOHMMAaTh CMBICI M HEOOXOAMMOCTb COONIOJNCHHS MpPEINUCAHUM, MpeaIaraéMblx B
MHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOI XUMUU U JIp.;

* HCIIONB30BaTh IPHOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTH TPH  BBIOJHEHUU
HCCJIEIOBATEILCKUX MPOEKTOB [0 M3YYEHUIO CBOMCTB, CIIOCOOOB MOJYYEHHUS U pAacCHO3HABaHUS
BEIIECTB;

* pa3BUBATh KOMMYHHMKAaTHBHYIO KOMIIETEHTHOCTb, HCIOJIb3ys CpPEIACTBa YCTHOM U
NUCHbMEHHOW KOMMYHHMKAIlMM Ipu paboTe C TeKcTaMH Y4eOHHKa M JOMOJHUTEIHHON
JUTEPaTypoil, CIIPaBOYHBIMU TaOIMIIAMU, MPOSABIATH FOTOBHOCTh K YBA)KEHUIO HMHOM TOYKHU
3peHwst IpHu 00CYXIEHUH PE3yIbTATOB BHIIIOJHEHHOU PaboOTHI,

* O0OBEKTUBHO OLIEHMBAaTh HMHGPOPMAIMIO O BEIIECTBAX M XHMHUYECKHUX Ipolieccax,
KPUTUYECKH OTHOCHUTBHCS K TICEBIIOHAYYHOW HMH(POpPMALUHU, HETOOPOCOBECTHOH peKiIame,
KACArOUIEICs UCIIOJIb30BAaHUS PA3JIUYHBIX BELIECTB.

* OCO3HaBaThb 3HAYEHHE TEOPETUYECKUX 3HAHUW JUIsl IPAKTUYECKOW JEATEIIbHOCTH
YEJI0BEKa;

* OIIMCBIBATH U3YUYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI IOTUKY CUCTEMHOI'O aHaJln3a;

* MPUMEHATH 3HAHMS O 3aKOHOMEPHOCTSAX IEPUOAMYECKON CHUCTEMbl XUMHUYECKHUX
AJIEMEHTOB JIJIs1 OOBSICHEHUSI U IIPEJIBUICHUS] CBOWCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh MH(POPMALMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIIyOJeHHsS 3HAHUU 00
UCTOPUU CTAHOBJICHUSI XUMUYECKOW HAYKH, €€ OCHOBHBIX MOHSTHUN, IEPUOANUECKOI0 3aKOHA KaK
OJIHOTO0 M3 BaXKHEHIIMX 3aKOHOB IPUPOJIbI, @ TAKXKE O COBPEMEHHBIX JOCTHXKCHMSIX HAyKU U
TEXHUKH.

* COCTaBJISAITb MOJIEKYJIAPHBIE U IOJHbIE MOHHBIE YPAaBHEHUS MO COKPALIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJUTH IPUMEPHI PEAKLIUN, TOATBEPKAAIOUINX CYIIECTBOBAHUE B3aUMOCBSA3U MEXY
OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX BEIECTB;

* MPOTHO3UPOBATH PE3YIbTATHl BO3ACUCTBUS pPA3IUUHBIX (AKTOPOB Ha H3IMEHEHHE
CKOPOCTH XMMHYECKOW PEaKLIHH;

* TPOTHO3UPOBATH PE3YyNbTAThl BO3IACHCTBHS pa3NIUYHBIX (HDAaKTOPOB Ha CMEIICHHE
XUMHYECKOT'O PAaBHOBECHSL.

* IPOTHO3UPOBATh XMMUUYECKUE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

*  IPOTHO3UPOBaTh  CIOCOOHOCTH  BEIIECTBA  MPOSIBISATH  OKUCIUTEIbHBIE WU
BOCCTAHOBUTENIBHBIE CBOMCTBA C YYETOM CTENEHEM OKUCIECHMS JIEMEHTOB, BXOJAIIUX B €T0
COCTaB;

* BBIABJIATH CYIIECTBOBAHUE T'€HETUYECKOW B3aUMOCBSI3M MEXIY BEIIECTBAMU B pSIY:
MIPOCTOE BEUIECTBO — OKCHUJ — FUAPOKCU — COJIb;

* OpraHU30BBIBaTh, IPOBOJUTH YYEHHUYECKHE IIPOEKTHl [0 MCCIEAOBAHUIO CBOMCTB
BEIIECTB, UMEIOIUX BaKHOE MMPAKTUYECKOE 3HAUCHHUE.

BBINTyCKHUK OJIyYUT BO3MOKHOCTh HAYUUTHCS:

* IPaMOTHO 00paIIaThCcs C BEIIECTBAMU B TOBCETHEBHOM KU3HMU;

* 0CO3HaBaTh HEOOXOAMMOCTb COOJIIOJICHHS MPAaBUJI SKOJIOTHYECKH O€e30MacHOro MOBEACHUS B
OKpYKarolllel MPUPOTHON CPENE;

* TMOHMMATh CMBICI M HEOOXOAMMOCTh COONIONEHUS TPEANUCAHUN, MpelaraeéMblx B
MHCTPYKIUSAX 110 UCTIOJIB30BAaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHUU U JIP.;

*  HCNOJIb30BaTh  NPUOOPETCHHBbIE  KJIIOYEBbIE  KOMIIETEHTHOCTM MPHU  BBIIOJHEHUU
HCCJIEIOBATEIBCKUX MPOEKTOB M0 M3YYEHHIO CBOMCTB, CIIOCOOOB IMOJIyYEHUS M Paclo3HaBaHUS
BELIECTB;

* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YSl CPEICTBA YCTHOM M MHUCHhMEHHOM
KOMMYHHUKAIIUM TIpH padoTe C TeKCTaMu Y4YeOHHWKA U JIOTIOJHUTENBHOW JHUTEepaTypow,
CIPAaBOYHBIMU TaOJIUI[aMH, MPOSIBISITH TOTOBHOCTh K YBAXXEHHIO HHOW TOYKU 3pEHUS MpuU
00CYX/IeHUH pe3yIbTaTOB BHIIIOJIHEHHOM padoThI;



* 00BEKTHBHO OLIEHHMBATh MH(GOPMALMIO O BEIECTBAX M XMMHUYECKUX Ipoleccax, KPUTHUECKU
OTHOCHUTBCSI K TICEBIIOHAy4yHOW uWH(pOpMaNMU, HEIJOOPOCOBECTHOM pekjaMme, Kacaroliencs
VCII0JIb30BaHUs PA3JINYHBIX BEILECTB.
* 0OCO3HABAaTh 3HAYEHUE TEOPETUYECKUX 3HAHUH IS IPAKTUYECKON IEATEIbHOCTH YEJI0BEKA;

* ONMCHIBATh U3YYCHHbIE OOBEKThI KAK CUCTEMBbI, IPUMEHSISI JIOTHKY CUCTEMHOIO aHaJIn3a,;
* IPUMEHATH 3HAHMS O 3aKOHOMEPHOCTSAX IIEPUOJIUYECKON CUCTEMbI XMMUYECKUX JIEMEHTOB JUIS
OOBSICHEHUS U IPEBUICHUS CBONCTB KOHKPETHBIX BEILECTB;
* pa3BUBaTh HH(OPMAIIMOHHYIO KOMIIETEHTHOCTh IOCPECTBOM YIIyOJIeHus 3HAaHUK 00 HCTOPUH
CTaHOBJICHUSI XUMUYECKOW HAyKH, €€ OCHOBHBIX IOHATHH, IEPUOJUYECKOIO 3aKOHA KaK OJHOTO
13 BOXXHEHUIINMX 3aKOHOB IIPUPOJBI, @ TAKKE O COBPEMEHHBIX JOCTH)KCHHIX HAYKH U TEXHUKH.
* IPUBOJUTH IPUMEPBI PEAKUUM, NOATBEPKIAIOUIMX CYILIECTBOBAHUE B3aMMOCBA3ZH MEXKIY
OCHOBHBIMHM KJIaCCAMHU HEOPraHUYECKUX BELIECTB;
* BBISBJIATH CYIIECTBOBAHUE IN€HETHUYECKOM B3aMMOCBSI3M MEXAY BELIECTBAMH B psLy: IPOCTOE
BELIECTBO - OKCUJL - TUAPOKCHU] - COJIb;
* OpraHU30BBIBATh, IIPOBOJAMUTH YYEHHUYECKHE IIPOEKTHI 10 MCCIENOBAHUIO CBOMCTB BEIIECTB,
MMEIOIINX BAKHOE IIPAKTUYECKOE 3HAYCHUE.

2. Cooepotcanue
8 knacc

Pa3znen 1. OcHOBHBbIE NMOHATHSI XUMHMHU (YPOBEHb AaTOMHO-MOJICKYJISAPHBIX NPeEICTABJICHUI)

[Ipenmer xumuu. XumMusl Kak 4acTh €CTECTBO3HAaHMS. BellecTBa n ux cBoiicTBa. MeTo bl
MO3HAHUS B XUMHUU: HaOmojaeHue, oskcnepuMeHT. [lpuembr Oe3omacHoil paboThl ¢
o0opynoBaHueM H BemectBaMu. CTpoeHue IiaMeHu

Yucteie BemecTBa U cMecu. CriocoObl OUMCTKH BEIECTB: OTCTaMBaHUE, (PHIBTPOBAHUE,
BbIIIApUBAHUE, Kpucmaniuzayus, oucmuiiayus. Ddusndeckue U XUMHUYECKHE SIBJICHUS.
Xumnueckue peakuuu. [Ipu3Haky XuMHUYECKUX peakUuid U yCIOBUS BOBHUKHOBEHUS U T€UEHUS
XUMHYECKUX PEaKIUM.

ATOMBI , MOJIEKYJIBI M MOHBI. BemniecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.
Kpucrannmueckue u amop¢dusie BemectBa. Kpucrtamnnueckue pemieTku: MOHHas, aTOMHas U
MOJIEKYJISIpHAs. 3aBUCHMOCTb CBOMCTB BELIECTB OT THIA KpUCTaNIndeckon pemeTku. [IpocTteie n
CJIOKHBIE BEIlleCTBA. XMUMHUECKUN 3JIeMeHT. MeTallibl 1 HeMeTallIbl. ATOMHAsI €JMHHIIA MacChl.
OtHocuTenbHasE aToMHas Macca. SI3bIK XUMUM. 3HAaKM XUMHYECKMX JJIEMEHTOB.  3aKOH
MOCTOSTHCTBA COCTaBa BelecTBa. XuMuueckue popmynsl. OTHOCHTENbHASI MOJIEKYJISIpHasl Macca.
KadecTBeHHBIN 1 KOJTMUECTBEHHBIH COCTaB BellecTBa. BpIuncieHne mo XuMmn4eckuM hopmyiam.
MaccoBast 10711 XUMHUYECKHUX 3JIEMEHTOB B CJI0’KHOM BEILIECTBE

BaneHTHOCTP XMMHYECKMX 3JIeMEHTOB. OnpeneneHne BaJCHTHOCTH JJIEMEHTOB 110
dbopmynam OuHapHBIX coenuHeHuid. CocTaBlieHne XUMUYECKUX (OPMYIT IO BaJIECHTHOCTH.

ATOMHO-MOJIEKYJIIDHOE Y4YE€HHME. 3aKOH COXpaHEHMs Macchl BemecTs.  JKu3Hb u
nesrensHOCTbM.B. JIomoHOCOBa. XumMuyeckne ypaBHEeHUs. THUIIBI XUMUYECKUX PEaKIN
IIpakT4yeckue padboTsI:

e [lpaBuna TexHUKU 0€30MAaCHOCTH NpU paboTe B XMMUYECKOM KaOuMHeTe. 3HAKOMCTBO C
71a00paTOPHBIM 000PYTIOBAaHUEM.
e OuncTKa 3arpsA3HEHHON MOBAPEHHOM COJIU. (€ ucnoabvzosanuem 00opyoosanus «Touku

pocmay)

Pacuernble 3agauu. BpluncieHHME OTHOCHTEIBHOW MOJIEKYJIIPHOM Macchl BELIECTBA IO
(dopmyne. Beuuciienne MaccoBOM J0JIM JIEMEHTAa B XMMHUYECKOM COEMHEHUU. Y CTAaHOBJIEHUE
npocreiiiield  ¢GopMynbl  BellecTBa IO MAacCOBBIM JOJISAM DJIEMEHTOB. Bbrumcienus 1o
XUMHUYECKMM YPaBHEHMSIM MacChl WJIM KOJMYECTBAa BEILIECTBAa IO H3BECTHOM Macce WU
KOJIMYECTBY OJIHOTO M3 BCTYMAIOIINX WM MOJYYalOUINXCs B PEAKIUH BEILIECTB.



Kucnopon. Haxoxnenune B mnpupoxae. Ilomydenuwe xkucimopoga B JabOpaTOpuu H
IpOMBINUICHHOCTH. DU3ndeckue U XUMHUUYECKUE CBOMCTBakuciopona.. IlpuMenenue kuciaopona.
Kpyrosopor kuciopona B npupone. O30H , amiorponust Kuciopojaa. Bo3nyx u ero cocras.
3ammTa aTMOC(EepHOTro BO3AyXa OT 3arpsA3HEHU.

Bonopoa. Haxoxnenue B mnpupone. [lonyuenue Bomopona B sabopaTtopuu U
MPOMBIIUICHHOCTU. PU3NYECKME W XHMMHUYECKHE CBOMCTBa  Bojxopoaa. Bomopon ——
BOCCTaHOBUTENb. Mepbl Oe3onmacHocTu pu padote ¢ BogopoaoM. [Ipumenenue Bogoposa.

Bonma.Meronsl ompeneneHuss cocraBa BOAbBI — aHanu3 M cuHTe3. Pusndeckue u
XUMHYECKHE CBOWCTBAa BOAbl. Bona B mpupoie U crnocoObl €€ OYMCTKH. Aspaiusi BOJIBI.
Xumuueckue cBoiictBa Boabl. [Ipumenenune Boawsl.Boma — pactBopurens. PacTBopuMOCTh
BELECTB B BoJie. OnpeesieHne MacCOBOM J0JIM PACTBOPEHHOI'O BEILIECTBA.

KonnyectBeHnHble oTHOIIEHNUS B XUMHUH. KonndecTBo Bemecrtsa. Moisb. MonsipHas macca.
3akoH ABoranpo. MomsapHbli 00beM ra3oB. OTHOCUTENbHAs IUIOTHOCTh Ta30B. OObeMHbBIC
OTHOILIEHHUS ra30B PU XUMUUYECKUX PEaKLUsX.

Baxxuneilmune kiacchl HEOPraHMYECKUX coequHeHH.OKCHIbL: CcOCTaB, KiacCH(pUKaIUs.
OcHoBHble M KuCIOTHbIe OKcuabl. Homenknatypa okcunoB. ®Pusnueckue U XUMHUYECKHE
CBOMCTBA, MOJIy4YEHUE, IPUMEHEHUE OKCUIOB.

I'unpokcunel. Kitaccupukanus — ruapokcuaoB.  OcHoBanusa.  CocraB.  Illenoun
HepacTBOpUMble OcHOBaHMs. HoMeHknarypa. @u3nueckue U XMMUYECKUE CBOMCTBA OCHOBAHUM.
Peakuus nelitpanuzauuu. [lonyuenue. [Ipumenenue. AMpoTepHble OKCUIBI U THIPOKCHIbI

Kucnoter: cocrtaB, kinaccudukanmuss ¥  HOMEHKIaTypa. Dusznueckue M XUMUYECKUE
CBOMCTBA KUCJIOT. BBITECHUTENBHBIN PsiJl METAJIIIOB

Conu.: coctaB,kinaccudukanus ¥ HOMEHKIaTypa. PuU3nyeckue U XMMHUYECKUE CBOICTBa
cosieil. PactBopumocTs cosieil B Bojie. XMMHUYECKUE CBOMCTBA COJIEN CITOCOOBI MOJIYy4EHHUS COJIEH.
[Ipumenenue couneit

I'eneTndeckas CBA3b MEXKy OCHOBHBIMH KJIaCCaMU HEOPTaHWUYECKUX COCAVMHEHUMN.

Paznen 2.Ilepuoanueckuii 3aKOH ¥ NePpHOIHYECKAS] CHCTEMAa XMMHYECKHX 3JIEMEHTOB
JA.A.Menneneea. CTpoeHne aroma

[TepBble MOMBITKYM KIACCU(DUKAIIUU XUMUYECKUX 2JIEMEHTOB. [IoHATHE O Tpymnmax CXOIHBIX
aneMeHTOB. EcTecTBeHHBIE ceMeNCTBa IIETOUYHBIX METAIIOB U TAJIOT€HOB. biiaropoaHsbie ra3bl.

ITepuoanueckuii 3akon J[. M. Menneneesa. Ilepuoanyeckas cucrema Kak €CTECTBEHHO-
HayyHas Kiaccu(uKamus XUMHUYECKUX OdJIeMEHTOB. TabmuyHas Qopma mpencTaBIeHUS
KJIaccupuKalus XuMudeckuxdeiemMeHToB. CTpykTypa Tabmuubl «llepuonnueckas cucrema
xummudeckux snemeHToB JI. . MenneneeBa» (kopotkas ¢opma): A- u b- rpynmsl, mepuoss.
®u3nYecKuil CMBICII MOPSIKOBOTO dJIEMEHTa, HOMEpPA Mepruoja, HoMepa rpyIIbl (I SJIEMEHTOB
A-rpymm).

Crpoenue aroMma: sSipo W AJIEKTpPOHHAss 000j0uka. CocTaB aTOMHBIX SJ€p: MPOTOHBI U
HEUTpoHbl. M30TONBL. 3apsi aTOMHOTO sipa, MaCCOBOE YHMCIIO, OTHOCUTEIbHAsA aTOMHasi Macca.
CoBpeMeHHast GOpMYITHPOBKA OHITHS «XUMUYECKHUI DJIEMEHT.

DnekTpoHHass 000JI0YKa aroma: TMOHATHE 00 HSHEPreTHYEeCKOM YpOBHE, €ro €MKOCTH.
3amnoHeHUE DJJICKTPOHHBIX CJIOEB Y aToMa »dJEMEHTOB IIEPBOTO — TPEThETO IEePUOIOB.
CoBpemenHast QOpMYIHPOBKA MEPUOAMUECKOTO 3aKOHA.

3HayeHne nepuoAMYeckoro 3akoHa. Hayunwsie  goctsixenusll.J.MenneneeBa
WCIIPaBJIE€HUE OTHOCUTEIBHBIX ATOMHBIX MAacC, MEPECTAaHOBKM XHMMHUYECKHUX JJEMEHTOB B
nepuoauyeckoit cucreme. Kusnb u gesrensHocts [. . Menaeneesa.

Crpoenue aroma. CoctaB aroMHbIX sAep. OnekTpoHbl. M3orombl. CTpoeHue
ANIEKTPOHHBIX 000JI0YeK aToMOB TepBeIX 20 31eMeHTOB mnepuogudeckon cuctemsr JI. .
Menaeneesa.

JlabopaTopHble onbIThl. B3anmoelicTBie THAPOKCH A IIMHKA C PACTBOPAMH KHUCIIOT U
uienoyveil.(c ucnonvzoganuem ooopyoosanusn « Touku pocmay)




Pa3znean 3 CTtpoenue BeniecTn

SHQKTpOOTpI/IHaTeJIBHOCTB XUMHUYECKHUX 3JeMEeHTOB. OCHOBHEIE BHU/bI XUMHUYECKOUN CBS3U:
KOBaJICHTHAs HEMOJIsIpHasi, KOBaJeHTHAs MOJIApHas, HOHHAas. BaneHTHOCTh 3JIEMEHTOB B CBETE
anekTpoHHOM Teopuu. CreneHb okucieHus. [IpaBuna ompeneneHus CTENEHU OKHUCICHUS
3JIEMEHTOB.

9 knacc

Pa3nen 1. MuorooOpasue Xxumudeckux peaknuil. Kmaccudukamums XUMHYECKHX PEaKIUi:
pPEaKIUU COSAMHCHHUSI, PA3IOKECHUS, 3aMelIeHusi, oOMeHa. OKHCIUTEIIEHO-BOCCTAHOBUTEIHLHBIC
peakuuu. OKHCIUTENb, BOCCTAHOBUTENb, MPOLECCHl OKUCIEHUS U  BOCCTAHOBIICHMS.
CocraBiieHHE ypaBHEHUH OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C TMOMOIIBI0 METOJa
anekTpoHHoro Oananca. TemsoBble 3(PQEKTHl XUMHUECKUX peaklHuid. DK30TepMHYECKHE U
SHJOTEPMUYECKUE PEAKUUU. [EepMOXMMHYECKHE YpaBHEHHUs. Pacu€rbl MO TEPMOXMMHYECKUM
ypaBHeHUsAM. CKOPOCTh XUMHUUYECKHUX peakiuui. PaKkTopspl, BAUSIOMINAE HA CKOPOCTh XUMHUYECKHUX
peakmuii. IlepBonauanpHoe mnpenctaBieHue o katanuse. OOpartumbie peakuuu. [lonarue o
XMMHUYECKOM pPaBHOBECHUU. XHMMHUUECKHE pEaKIMU B BOAHBIX pPACTBOpAX. OJIEKTPOJIUTHI M
HeanekTpoauTel.  Monsl.  Katmonsl u  aHuoHbl. [ uopamuasmeopusi  pacmeopos.
DNEKTPOIUTHUECKAs AUCCOLUAIUS KHUCJIOT, OCHOBaHMU u coneil. Crnabble W CUJIbHBIC
anekTposnnThl. CTeneHs Aucconuanuu. Peakuny MOHHOrO oOMeHa. YCIOBUS TEUEHUs peakuuit
MOHHOTO OOMeHa 10 KOHIAa. XMUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COCIMHCHUI B CBETE MPEJCTABICHUM 00 3JIEKTPOJMTHUYECKOM TUCCOIMAIMU U OKUCIUTEIIBHO-
BOCCTAaHOBUTENbHBIX peakuusix. [lonsamue o euoponuze coieil.

JdemMoHcTpaumMu:

[Ipumepsl 5K30- U SHAOTEPMUUYECKHUX peakuuii. B3aumoaeicTBre HIMHKA C COJSHOM U YKCYCHOM
KUCIO0TOW. B3auMoaencTBre rpaHyIMpOBaHHOTO IMHKA U IMHKOBOW IBUIU C COJITHOM KHCIIOTOM.
Bzaumopeiicteue okcuaa menu (1) ¢ cepHoit KUCIOTOM pa3HOI KOHLIEHTPALMU TP Pa3HBIX
TeMnepaTrypax.

['openue yris B KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTE. ['OpeHne cephl B paciijiaBI€HHOMN
cenutpe. McnbiTanre pacCTBOPOB BEIIECTB HA 3JIEKTPUUECKYIO MPOBOJIUMOCTb. J|BUKEHHE HOHOB
B AJIEKTPUYECKOM TIOJIE.

(c ucnonvzosanuem 060opyoosanusn « Touku pocmay)

IIpakTHyeckue padborTsbI:

N3ydenue BIusHUS yCIOBUN NPOBENCHUS XUMUUECKON PEAKIIMU Ha €€ CKOPOCTh. Perenne
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «CBONCTBA KUCIIOT, COJIEH U OCHOBAHHH Kak
ANEKTPOIUTOBY»

JlabopaTopHble onbIThI: Peakiiy oOMeHa MeX /1y pacCTBOpaMU 3JIEKTPOJIUTOB

(c ucnoavzosanuem obopyoosanus « Touku pocmay)

Pacyernble 3a1aun: Boruucienus no TepMOXMMUUECKUM YPABHEHUSIM PEAKIIUMA.

Pa3nen 2. MHoroo6pasue BeniecTn

Hemerannel. 'anmorensl. IlonokeHne B NEPUOJUYECKONW CHUCTEME XHUMUYECKHX JIIEMEHTOB,
cTpoeHue ux aroMoB. Haxoxaenue B mnpupoge. Dusznyeckue M XUMHUYECKHE CBOMCTBA
ranoreHoB. CpaBHUTENbHAS XapaKTepUCTUKA rajioreHoB. [lonyyeHue u npuMeHeHrne TaJoreHoB.
Xiop. Pu3nyeckrue UM XUMHUYECKHE CBOMCTBa xJiopa. I[lpumenenue xiopa. XJ0pOBOIOPO/I.
O®usnueckue cpoiicTBa. [lonyuenue. ConsiHas kuciota u €€ conu. KauecTBeHHast peakiusi Ha
xJopu-uoHbl. PacroznaBanue xjaopuaoB, OpomuoB, noaunoB. Kuciopon u cepa. [lonoxenue
B MEPUOJUYECKON CUCTEME XMMUUYECKHUX 3JIEMEHTOB, CTpOeHHE MX aTroMoB. Cepa. AoTponus
cepsl. Pusnueckue M xumudeckne cporctBa. Haxoxaenue B mpupogne. IIpumenenue cepsl.
CepoBogopo. CepoBogopoiHas KUCIOTa 1 €€ conu. KaduecTBeHHast peakius Ha Cyab(UI-HOHBIL.
Oxkcua cepri(1V). @uznueckne n xumuueckue cpoiicta. [Ipumenenne. CepHUCTas KUCIOTA U



e€ comu. KauectBennas peakmusi Ha cynbut-uonsl. Oxcun cepbi(VI). Cepnas kuciora.
XUMHUECKUE CBOMCTBA pa30aBICHHON M KOHIICHTPUPOBAHHOW CepHOM KHUCIOTH. KauecTBeHHas
peakiusi Ha cylnb(aTHoHbl. XUMHUYECKHE PEAKIUH, JIeXkKallhie B OCHOBE MOJYyYEHHUS CEpHOMH
KHCJIOTHl B IPOMBIIIICHHOCTU. [IpuMeHenne cepHoit KucioTsl. A3oT u docdop. Ilonoxenue B
NEPUOANYECKON CUCTEME XMMHMUYECKUX AJIEMEHTOB, CTPOCHHE MX aToMOB. A30T, pU3UYECKUE U
XUMHUYECKHE CBOWCTBA, MOJYy4YeHHE M IpuMeHeHue. KpyroBopor azora B mpuponae. AMMHAK.
®du3nueckue M XMMUYECKHE CBOMCTBA aMMHaKa, IOJydeHue, npumeHeHue. Coiau aMMOHUSA.
A3oTHas kuciora U €€ cpoicTBa. OKUCIHUTEIbHBIE CBOWMCTBA a30THOM KHUCIOTHI. [losnydenue
A30THOM KHUCIOTHI B Jlaboparopuu. XUMUYECKHE PEaKlWH, JiekKallhue B OCHOBE MOJIYYCHHS
A30THOW KHCIJIOTBI B IIPOMBINUIEHHOCTH. IlpuMeHenue a3orHoi kuciorel. Coiau a30THOMN
KHCIIOTBI M UX TMpuUMeHeHue. A30THble yaoOpenus. Docdop. Amnorponus docdopa.
duznyeckue U xumMuaeckre cpoictra docdopa. Oxcun hocdopa(V). @ochopras kucnora u e
coi. DocdopHbie ynodpenus. Yriepoa u kpeMHuid. [lonoxxeHrne B MEepHOIUYECKON CUCTEME
XUMHUYECKHX AJIEMEHTOB, CTPOCHUE UX aTOMOB. YTiiepoa. Aitorponus yriepoja. dusuueckue u
XHMUYECKHE CBOWMCTBa yriepoaa. AncopOums. YTrapHbIM ra3, CBOMCTBAa M (HU3MOJOTHUYECKOE
JICHCTBHE HA OPraHU3M. YTJIEKUCIBIN ra3. YTonbHas KUcioTa u €€ conu. KayecTBeHHas peakius
Ha kapOoHaT-uoHbnl. KpyroBopot yriepoaa B mpupoje. Opranuueckue COeIUHEHHs yriepoja.
Kpemnuii. Oxeun kpemuusa(IV). Kpemuueast kucnora u €€ conu. Cmexno. Llemenm. MeTasl.
[lonoxeHne MeETAIJIOB B MEPUOJUYECKOW CHUCTEME XUMHUYECKHX 3JIEMEHTOB, CTPOEHUE HX
aroMoB. Merauinueckas cBsA3b. PU3NYECKUE CBOKWCTBA METAJUIOB. Psiji akTMBHOCTH METaJJIOB
(9TEKTPOXUMHUUECKUNA Sl HAMPSHKEHUH MeTaioB). XUMHUUYECKUEe CBOWcTBa MeTauioB. OOriue
crnocoObl mnonydeHus wmetauioB. CrutaBbl MertawioB. Illenounsie Mertamibl. Ilonmoxxenue
HICJIOYHBIX META/VIOB B IEPUOJMYECKOW CHUCTEME, CTpoeHHe ux aroMoB. HaxoxneHue B
npupoje. Pu3ndyeckue 1 XMMUUECKHE CBOMCTBA LIEIOYHBIX METAJUIOB. [IprMeHeHne menouHbIxX
MeTauIoB U ux coenuHeHuil. lllenounozemenbHble MeTailIbl. [lo0KeHNe 1MIeT0UHO3EMENbHBIX
METaJUIOB B IEPUOJNYECKON CHCTEME, CTPOCHHUE UX aTOMOB. HaxoxieHne B npupozae. Maruuii n
Kampluil, WX BaXKHeHImMe coenuHeHusa. JKECTKOCTb BOJABI M CIOCOOBI €€ YCTpPaHEHHUS.
Amomunuii. TlomokeHue amOMUHUS B TEPUOJMYECKOM CHUCTEME, CTPOCHHE €ro aroMma.
Haxoxnenune B mpupozne. Pusnyeckue M XHMMUYECKHE CBOWMCTBAa amoMuHuA. IIpumeHneHue
amoMuHus. AMPOTEpHOCTh OKCcHJa U ruapokcuaa amoMuHus. XKeneso. [lonoxeHue xene3a B
NEPUOANYECKON CUCTEME, CTpoeHHe ero aroma. Haxoxxnenue B mpupoxne. Pusznueckue u
XUMHUYECKHE CBOMCTBA jkene3a. BakHelmue coelMHEeHus jKeme3a: OKCHUIbI, THIPOKCUIBI U COJIU
xenesa(Il) u xxenesa(Ill). KauectBennsie peakiiuu Ha noHsl Fe2+ u Fe3+ .

JdemoHcTpaumu:

®usnyeckue CBOWCTBA rajloreHoB. llomyueHue XJI0poBOaOpOJa M PAacTBOPEHHE €r0 B BOJE.
AnnorponHeie Moaudukanuu cepbl. OOpasibl TPUPOAHBIX CYIbGHUIOB U CyIb(}aToB.
[TonyyeHne aMMuaka W €ro pacTBOopeHue B Boje. O3HakomileHHe ¢ oOpas3laMu MPUPOIHBIX
HUTPATOB, Pocharon

Mozenu KpucTaJUIMYECKUX PelIETOK anMasa U rpadura. 3HaKOMCTBO ¢ 0Opas3laMy IpUPOAHBIX
KapOOHATOB M CHUJIMKAaTOB 3HAKOMCTBO C OOpa3laMH Ba)KHEHIIMX COEAMHEHUN HATpHs, Kajus,
IPUPOJHBIX  COEIMHEHWH  KaJbLUA, pyJaMH  Kelle3a, COECIUHEHUSIMU  AIFOMHUHUA.
B3aumopeiicTBue mIeNouHbIX, HIETOYHO3EMENbHBIX METANIOB U aTIOMUHUSA ¢ BOJoW. Cxxuranue
JKeJle3a B KUCIIOPOJE U XJIOpE.

IIpakTHyeckue padboTsbi:

[TonydeHue CoSTHOM KUCIIOTHI M U3yYEHHE €€ CBOMCTB.

Pemenue sxcriepuMeHTaIbHBIX 3a7a4 1o TeMe «Kucnopoa u cepa»

[TosryueHne amMmmuaka U U3y4eHHE €ro CBOMCTB.

[Tonryuenue okcuna yriepona (IV) u usyuenue ero csoiict. Pacio3snaBanue kapOOHATOB.
Pemenne skciepuMeHTANBHBIX 3a7a4 110 TeMe «MeTalbl U UX COEAUHEHUS».

(c ucnonvzosanuem 06opyodosanus « Touku pocmay)

JlaGopaTopHble ONBITHI:



BeiTecHeHMe rajoreHamu pyr Apyra U3 pacTBOPOB UX COCAMHEHUM.

KavecTBennslie peakiuu cyabhua-, cyibGur- u cynbdar- HOHOB B pacTBOpE.
O3HakomiIeHHE ¢ 00pa3LamMu cepbl U €€ MPUPOIHBIMU COEAUHEHUSIMH.
B3anmopencTeue coseil aMMOHHMS CO LIEI0YaMHU.

KayecTBeHHbIE peakui Ha KapOOHAT- U CUJIMKAT- HOHBI.

KavecTBeHHast peakiys Ha YTICKUCIBIN Ta3.

N3yuenue o0Opa3noB MeTauioB. B3anMmoaeicTBre METaIIOB C pacTBOPAaMU COJIEH.
O3HaKOMJICHHE CO CBOMCTBAMH U NPEBPALLICHUSIMUA KapOOHATOB U THAPOKAPOOHATOB.
[Tony4yeHue rupokcuia aTFOMUHMS U B3aUMOJCHCTBUE €ro ¢ KUCIOTaMH U LIeJI0YaMH.
KauectBennsle peakuuu Ha HoHbl Fe2+ u Fe3+

(c ucnonvzosanuem 06opyodosarnusn « Touku pocmay)

PacuerHnsbie 3agaun:

Boruncnenus 1o XMMHUYECKUM YPaBHEHUSM Macchl, 00bEMa UM KOJIMYECTBA BEILIECTBA OJJTHOTO
U3 IPOIYKTOB PEAKLUU 110 MACCe UCXOJHOI0 BEIECTBA, 00bEMY MM KOJIMUYECTBY BELIECTBA,
COJIEPKALIETO OINPEACIEHHYIO IOII0 IPUMECEH.

Pa3nen 3. Kparkuii 0630p BayKHEHIITUX OPraHMYECKUX BEIIECTB

IIpeamer opranudeckoi xumuu. Heopranumdeckue M OpraHM4ECKUE COCIMHEHMs. YTIEpOon —
ocHOBa >kuM3HM Ha 3emie. OcoOEHHOCTM CTPOEHHUs arToMa Yyrjiepoja B OPraHMYECKHX
COEIUHEHUSX.

VYraesogopoasl. [IpenenbHble (HACHILIEHHBIE) YIIIEBOAOPOIBL.

MeraHn, »3TaH, MNpomaH — MPOCTEHIINE NPEACTABUTENN NPEIEIbHBIX YIJIEBOJOPOIOB.
CrpykTypHble (OPMYIIBI YII€BOAOPOAOB. ['OMoOrNYecKuil psa MpelesbHbIX YIIEBOJOPOIOB.
I'omonoru. ®usnueckue M XMMHYECKHME CBOMCTBA IPEACIBbHBIX YIIEBOAOPONOB. Peaknun
ropenus u 3amelneHus. HaxoxkaeHue B NpUpOAE NPEIENbHBIX yriIeBoAoponoB. IIpumenenune
MeTaHa.

HenpenenbHble  (HEHACHIIEHHBIE) — YIJIEBOAOPOABL.  OTHJIEHOBBIM  pAd  HENpeaeabHbIX
yraeBonopoAoB. OtuieH. dDusnueckue U XUMHYECKHE CBOMCTBAa JTWJeHa. Peaxnus
npucoeanHeHns. KadecTBeHHble peakuuu Ha dTwieH. Peakuus nonmMepusanuu. [lonmsTriien.
IIpumeHeHune sTuieHA.

ALETUIICHOBBIM DS HENPEAENBHBIX YriaeBonoponoB. AmneruneH. CBoWcTBa aleTUIICHA.
IIpumeHeHne aneruneHa.

[TponsBonHble yrieBonoponoB. KpaTkuit 0030p OpraHMYeCKHMX COEIMHEHHMH: OJHOATOMHBIE
CIIUPTHI (METAHOJ, 3TAHOJ), MHOTOATOMHBIE CITUPTHI (ITUIICHTIIMKOIIb, TJIMIIEPUH), KapOOHOBBIE
KUCJIOTHl (MypaBbHHAsA, YKCYCHAas), CIIOKHBbIE 3(UpPBI, KHUPBI, YIIeBOJbl (IJIFOKO3a, caxaposa,
KpaxMa, IeJITI0103a), aMUHOKHUCIIOTHI, Oenku. Poss

0EJIKOB B OpraHu3Me.

[TonsiTE O BBICOKOMOJIEKYJISPHBIX BellecTBax. CTpyKTypa MOJIMMEPOB: MOHOMEp, HOJUMED,
CTPYKTypHOE 3BEHO, CTETICHb NOJIMMEPU3ALINH. [TommmaTHEH, MIOJIUIIPOITUJIEH,
MOJIMBUHUIIXJIOPU.

JdemoHcTpaumuu:

Mopnenu MoJeKya OpraHWYecKHMX COeIWHEHUH. [opeHue yrieBoAopoJoB M OOHapy>KeHue
IPOAYKTOB uX ropeHus. KauectBennas peakuus Ha 3tuieH. [lonyuenue stunena. PactBopenue
STUJIOBOTO cMpTa B Boje. PacTBopenue rimneprHa B Boje. IlonmydeHne u cBOMCTBAa YKCYCHOM
KHCIOThl. MccnenoBaHue CBOWMCTB JKMPOB: pPAacTBOPUMOCTb B BOAE M OPraHMYECKHX
pactBopuTensx. KauecTBeHHbIe peakiuy Ha TIIOKO3Y M KpaxMmai. O3HakoMJIeHHe ¢ 0Opa3laMu
W3JIENUN U3 TTOJIMATUIIEHA, TOJIUIPONIIEHA, TOJIUBUHIWIXJIOPHIA.

[IpakTuueckre pabOThl CTPYNIUPOBAaHbI B OJOKM — XUMHYECKHE TPAKTUKYMbl, KOTOpHIE
CIIy’)KaT HE TOJIBKO CPEICTBOM 3aKpEIUIEHWs YMEHMM W HAaBBIKOB, HO TaKXX€ M CPEICTBOM
KOHTPOJISI 32 KaYeCTBOM HX C(HOPMHPOBAHHOCTH. (C ucnov3oeanuem 000opyodosanus «Touxku

pocmay)




3. Temamuueckoe naanupoeanue

8 Kknacc.
Ne Pa3zgesnsl nporpaMmmel KoauuecTBoO KoaudecTBO KoauuectBo
n/n JacoB KOHTPOJIbHBIX | MIPAKTHYECKUX
padoT pador
1 OCHOBHBIC TIOHATHS XUMHH 54
(YpoBeHb aTOMHO—MOJIEKYJISIPHBIX 5 6
MIPEACTABJICHHI )
2 [lepunonnueckuii 3aKoH U
NepruouyecKas cucrema 7 ) i
XUMUYECKUX djiemeHToB J[.1.
MenneneeBa. CTpoeHue atoma
3 CrpoeHue BeniecTBa. XUMUIECKast ; 1 )
CBS3b
HUTOIO 68 6 6

B aBTOpCKYIO IpOrpaMMy BHECEHBI HEKOTOPBIE H3MEHEHUS.

PesepBHOe BpeMs (5 4acoB) UCOIB3YETCS CIASAYIOLUIUM 00pa3oM:

lyuac — Ha mnpoBeneHue oboOmIaroniero ypoka mno Teme «llepBoHayanbHBIE XUMHUYECKHE
TOHSITUSD)

lyac - Ha pemeHue pacyeTHBIX 3a1a4 «HaxokaeHne MaccoBOM JIOJIM PACTBOPSHHOT'O BEUIECTBA B
pacTBope.

Briuncnenne wMacchl PaCTBOPCHHOTO BCIICCTBA W BOJAbI [JId IMPUIOTOBJIICHUA pacTBOpa
OTpeeIEHHON KOHLIEHTPALIUK»

1 Jac - Ha npoBeaeHUEe 0000MIIaIONIEro ypoka Mo Teme «BaxHenme Kiacchl HEOPraHUYECKUX
COEIMHEHUIN»

lyac — Ha mpoBeeHNEe 0000IIAIOIIETO YPOKa 3a KypC XUMHUHU § Kjlacca

1 yac — Ha mpoBe/IeHNnEe UTOTOBOM KOHTPOJIbHOM paboThl 3a Kypc XUMHH & Kiacca

OOocHoBaHMe: TIpU HM3yYEHUU HA3BaHHBIX TEM HENOCTATOUYHO BPEMEHH Ui TPOBEICHUS
0000MIAIONNX YPOKOB U YPOKOB I10 PEIICHUIO PACYETHBIX M Ka4eCTBEHHBIX 337ad, & YPOKH ITH
HEOOXOIUMBI, TaK KaK HampaBleHbl HA peaTu3alldi0 BaXKHEHIIMX TpeOOBaHWM K 3HAHUSM
yUanmxcs — MPUMEHEHHUE TTOJIYICHHBIX 3HAHUH IS BBITOJIHCHUS TPEHUPOBOYHBIX YITPaKHEHUN
U TOATOTOBKE K KOHTPOJIbHOM pabore. OOoOmaroniee paboThl MO3BOJSIOT BBISIBUTH CTENEHb
OBJIQJICHUSl yYAIIUMUCS 3HAHUSAMH TI0 OCHOBHBIM BOIPOCAaM Kypca OPraHMYECKOW XUMHH;
roToBHOCTH K cnade OI'D mo xumun. GopMynupoBKa Ha3BaHUM Pa3AeNoB U TEM COOTBETCTBYET
aBTOPCKOM IPOrpaMMe.

Bce npaktuyeckue paboThl, JEMOHCTPAILIMH, TA0OPATOPHBIE OMBITHI B3ATHI U3 MPOTPaMMBbI Kypca
xumun i 8-9 wmaccoB aBtopa H.H. Tapa (¢ _ucnonv3osanuem obdopydosanus «Touku

roma»z.

9 knacc
Ne i/ | Pa3ensl nporpamMMsl KoanuectBo KoanuectBo KoanuectBo
4acoB KOHTPOJIbHBIX | MPaAKTHYECKUX
padoTr pador
MHoroo6pa3ue XUMHIEeCKUX
1 P : 17 2 2
peaxiui
2 MHoroo0pasue BemecTB 43 3 5
3 Kpatkwuii 0030p BaKHEHUIIIHX 6 1




OpTraHU4YCCKUX BCIICCTB

HUTOTO

66




