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IHOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma 1No XUMHUU JUIsl YYalIUXCA C 3aJIEPKKOUA TMCUXUYECKOTO
pasutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 0011IeTO 0Opa30BaHUs MOATOTOBICHA Ha
ocHoBe DenepaslbHOrO TOCYAApPCTBEHHOTO 00pa30BaTENIbHOIO CTAaHAAPTa OCHOBHOIO
obmero o6pazoBanms (ITpukaz Munnpocsemennst Poccun ot 31.05.2021 1. Ne 287)
(manee — ®I'OC O0O0), DenepalibHOI aIaNTUPOBAHHON 00Pa30BaATEIHLHON MPOTPaMMBI
OCHOBHOro obuiero oOpa3oBaHus g OOydYalIIMXCS €  OrPAHUYEHHBIMU
BO3MOXKHOCTAMH 3710poBbs (IIprka3 Munmnpocsemenus Poccun ot 24 HosiOpst 2022 1. No
1025), denepanpHOM paboueld mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHS 10
yueOHOMY TmpenMery «Xumusiy», deaepanbHON NPOrpaMMbl BOCHUTAHUS, C YYETOM
pacmpelieJIeHHBIX MO KjaccaM IpOBEPSEMBbIX TpeOOBaHUN K pe3yabTaraM OCBOCHUS
®denepanbHON aNanTUPOBAHHONW 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus sl 0OydYarolUXCA € 3aJ€P>KKOM MCUXUYECKOTO Pa3BUTHSA U SJIEMEHTOB
COIepXaHMs, NPEICTaBICHHbIX B YHUBEpPCAIbHOM KoAu(UKaTOpe 10 XUMHH,
Konuenuuu mnpenonaBanus yudeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX
opranuzanusx PO, peanusyromux 0CHOBHbIE 00111€00pa30BaTEIbHbIE POTPAMMBI.

Y4eOublii  mpeamer  «XHMHS» ~ BXOJUT B MPEAMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE MpPEAMETh». B cucTeMe ecTeCTBEHHOHAy4YHOro 0O0pa3oBaHUs
XUMUS KaK YYEOHBIM MpeIMeT 3aHUMAeT BaXKHOE MECTO B IMO3HAHMM 3aKOHOB IIPUPOJIBI,
(GOpMHUpPOBAaHUM HAy4YHOW KAPTUHBI MHpA, CO3JAaHUU OCHOBBI XHMHYECKHX 3HAHHM,
HEOOXOJMMBIX JJI1 MOBCEIHEBHOM W3HHU, HABBIKOB 3J0pPOBOr0 M O€30MACHOrO ISt
YelloBeKa M OKpYy’)Kallled ero cpeiapl oOpas3a KM3HM, a TakXke B BOCIUTAaHUU
DKOJIOTUYECKOMN KYJIBTYPBI.

YcenemHocTh U3y4EeHHs XMMHMM CBSI3aHA C OBJIQJEHUEM XUMHYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM pabOThl TPU  BHIIOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHMCIICHHBIX CBS3€M XHUMHH C APYTHUMH NPEIMETaMHU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B ce0si OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOy4aroUIuXcsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B coxepkaHuu JaHHOTO Kypca MPEeACTaBICHbl OCHOBOIOIATaOMINEe XUMUYECKHE
TEOPETHUYECKUE 3HaHUS, BKJIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHHMS BEILECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOEHHUSA, IPOTHO3MPOBAHUE CBOWCTB BEIIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEW XUMUYECKUX MPEBPALICHUMN U ITyTE€W yIPaBICHUS UMU
B LIEJISIX MOJYyYEHHUS BEIIECTB U MATEPUAJIOB.

TeopeTnyeckyro OCHOBY M3Y4YEHUSI HEOPraHUYECKON XMMHUN COCTABIISIET aTOMHO-
MoJIeKyssipHoe yueHue, llepumogmueckuin 3axkoH .M. MenneneeBa ¢ KpaTkumu
CBEIEHUSMH O CTPOCHHHM aToMa, BUIAX XHMHYECKOW CBS3U, 3aKOHOMEPHOCTSIX
MIPOTEKaHUS XUMUYECKUX PEAKIIMIA.

B u3ydeHun Kypca 3HaUMTEIbHAS POJIb OTBOJUTCA XUMHUECKOMY 3KCHEPUMEHTY:
MPOBEICHUIO NPAKTUYECKUX M J1a0OpAaTOpPHBIX pabOT, OIMUCAHUIO PEe3yJIbTATOB



YUYEHUYECKOTO SKCIIEPUMEHTA, COONIOJCHUI0O HOPM M MpaBuil 0e30MacHOil paboThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanuszanus naHHOW mporpaMmsel B mporecce oOydeHUs MO3BOJUT yHalUMCS C
3IIP yCBOUTH KIIFOUEBBIE XUMUUYECKHE KOMIIETEHIIMN U MIOHATH POJIb U 3HAYCHUE XUMUU
CpeIH OPYrUuX HAyK O IIPUPOJE.

W3ydyeHne XUMHHM CIOCOOCTBYET (DOPMUPOBAHMIO Y YYAIIMXCS HAyYHOIO
MHUPOBO33pEHUS, OCBOCHHIO OOILIEHAYYHBIX METOJOB (HAOJIOJIEHUE, HW3MEpPEHHE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTrO INPUMEHEHHSI HAYyYHBIX
3HAHWI, OCHOBAHHOIO HAa MEXIPEAMETHBIX CBS3SIX € npeameramu «OKpyKarouui
mupy», «Dumsukay, «buomorus», «l'eorpadus», «Marematuka» u (HopMupyer
KOMIICTCHIIMM, HEOOXOJuMbIe JUIS MPOJOJDKeHHs oOpa3oBaHus B 00JacTu
€CTECTBEHHBIX HAYK.

W3ydyenne xXuMuUM  cHocoOCTByeT  pa3BuTuio y  ywammxcs ¢ 3[IP
IPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (YHKIIMOHAJbHOW  TIPaMOTHOCTH, YMEHUS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAINIO, NPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIIMU
ydamuxcst ¢ 3IIP  3akmrodaercss B yCBOGHMM OCHOBBI XMMHYECKMX 3HAHHU,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW W3HU; HABBIKOB 370POBOr0 M 0O€30M1aCHOTO IS
YeJloBeKa M OKpYXKarollel ero cpenpl odpasa ku3HH; (POPMUPOBAHUU IKOJOTUYECKOU
KYJIbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue 0oO0ydeHUs NpeaMeTy «XUMHUsS» C y4eTOM
0co0bIX OOpa3zoBarenbHbIX NOTpeOHOCTeW ywamumxcsa ¢ 3IIP. OBnagenue y4eOHBIM
MIPEAMETOM «XHMHS» MPEICTABISAET ONPENEIICHHYIO TPYAHOCTh Ui ydamuxcsa ¢ 311P.
DTO CBSI3aHO € OCOOEHHOCTSMM MBICIUTEIBHON AESATENbHOCTH, INEPUOAHMYECKUMU
KOJICOaHUSIMM BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HEIOCTATOYHOCTHIO OOILIEro 3amaca
3HAHWM, MOHWKEHHBIM IO3HABATEJIbHBIM HHTEPECOM W HHU3KHUM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B U3YYEHUU YYEOHOro mpeameTra «XUMHUs)
HeoOxoaMMa ajganTaius o0bemMa U XapakTepa y4eOHOro Marepuaia K mo3HaBaTeIbHBIM
BO3MOXXHOCTSIM JIaHHOM KaTeropuu oOydYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHS:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEIMETHBIX CBSI3€H,
IIOCTEIIEHHOE YCI0KHEHUE U3Yy4aeMOro MaTepuania.

[Ipy wu3ydyeHHH XUMUU HEOOXOIMMO OCYIIECTBIISATh B3aUMOJEWUCTBHE HA
MOJIMCEHCOPHOM OCHOBE.

TeopeTndecknii Mareprang peKOMEHAYETCS M3y4daTh B IPOLIECCE MPAKTUYECKOU
NEATEIBHOCTH. BO3MOKHO BBIIEJIEHHE OTIEIBHBIX YPOKOB Ha PEILICHHE 3a/1a4 B CBS3U
CO CIIOXKHOCThIO aHanu3a Tekcta ydammmucsa ¢ 3IIP. Opranumdeckoe eauHCTBO
MPAKTUYECKOM U MBICIUTEIBHOW JESITEIbHOCTH VYYAIIUXCS HAa YpPOKax XUMHUHU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHMIO OA3MCHBIX XMMUYECKUX 3HAHUU U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUH XUMUU YACTSETCS M3YUCHHIO «CKBO3HBIX)
NOHATUI U (OPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[lenu v 3aj1a4y U3y4YeHUs YIeOHOTO MpeaMeTa K XUMHUSD)




OOyueHne yMEHUIO YIUTHCS U TIPOJOIIKATh CBOE 00pa30BaHNUE CAMOCTOSITEIIHHO B
HACTOsIIIIee BpeMs SIBJISICTCS OJHOW U3 BaKHEHUIIUX (PYHKIMI y4eOHBIX MPEAMETOB, B
TOM YHCIIe U «XUMHUI.

Hns yuamuxcs c¢ 3IIP, Ttak ke, Kak W Ji1 HOPMATHBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBaMBAIOIIUX OCHOBHYIO o0pa3oBareIbHyI0 porpammy,
JTOMHUHUPYIOIIEE 3HaUYE€HHUE MPUOOPETAIOT TaKUE 11€JI1, KaK:

dbopMHUpOBaHUE  WHTEJUIEKTYaJdbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIFHOMY IPUHATUIO PEIICHUI, CITIOCOOHOM alanTHPOBAThCA
K OBICTPO MEHSIOIIUMCS YCTIOBHSIM JKU3HU;

HalpaBJIICHHOCTh OOYyYEHHMs Ha CHCTEMAarHyecKoe NPHOONIEHUE YYalluxcs K
CaMOCTOSITENIbHOM MO3HABATEIBHOMN JACSITEIbHOCTH, HAYYHBIM U MPAKTHUYECKUM METO/IaM
no3HaHMs, POPMHUPYIOMIKM MOTHUBALIUIO U PAa3BUTUE CIIOCOOHOCTEN K XUMUU;

oOecrieueHue YCIOBUHM, CIOCOOCTBYIOIIUX MPHOOPETEHUIO OO0YyYarOIUMUCS
OTIbITa Pa3HOOOPA3HOM JEATENBHOCTH, IO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJ1rOYEBBIX KOMIIETEHIIUH ), UMEIOINX YHUBEPCAIBbHOE 3HAUYECHHUE JJIs1 Pa3JINYHBIX BUIOB
JesITeNIbHOCTH;

dbopMupoBaHUE YMEHHI OOBSCHATH M OLICHUBATH SIBICHUS OKPY)KAIOLIEro MHpa
HA OCHOBAaHUU 3HAHUM U OMbITA, IOJIYYEHHBIX [IPU U3YUEHUH XUMUH;

dopMupoBaHue y OOYyYarOIIMXCSI TYMAHMCTUYECKHUX OTHOIICHUN, MOHMMAaHUS
LEHHOCTH XUMHUYECKUX 3HAaHUN UId BBIPAOOTKM SKOJOTMYECKH I€I1eco00pa3Horo
MOBENIEHUS B OBITY U TPYIOBOU JCSITEILHOCTH B IIEJIAX COXPAHEHUS CBOETO 37I0POBBS U
OKpY>KaroIeH MPUPOIHON CPEbI;

pa3BUTHE MOTHBAllMKM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKIX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY PO WIS U HAMIPABIEHHOCTH JTAJIbHEHIIIEr0 00yUeHUSI.

Kypc HampaBiieH Ha pelieHne Caeayonmx 3a1a4, 00eCcneuynBaonnX pealn3ainio
JMYHOCTHO-OPUEHTHUPOBAHHOTO U JIEATEIbHOCTHOTO MOJAXOJ0B K OOYYEHHIO XHUMHUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMUpOBaHUE TEpPBOHAUYAIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEACTABICHUN O
BEIIECTBaX, UX MPEBPAIICHUAX U MPAKTUYECKOM IPUMEHEHUH; OBJIaICHUE MOHATHUIHBIM
anmnapaToM ¥ CUMBOJIMYECKUM SI3bIKOM XUMUH;

OCO3HAaHHE OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOW HAyKH Kak o0nacTu
COBPEMEHHOIO €CTECTBO3HAHHUS, XHMHMUYECKHX MPEBpPALICHUM HEOPraHU4YeCKuX U
OpPraHMYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBIIGHWH XUBOW W HEXHBOWU MPHUPOJIHI,
yriryOieHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIJICHHE OCHOBAaMH XMMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATH
U OOBEKTHBHO OIICHMBATH XKMU3HEHHBIC CHUTYAIlUH, CBSI3aHHBIC C XMMHEH, HaBBIKAMH
0e30macHOro 0OpallleHus1 ¢ BELIECTBAMM, MCHOJIb3YEMbIMH B MOBCEIHEBHOW >KU3HU,
YMEHHEM aHaJu3upoBaTh WM IJIAHUPOBATh SKOJOTHYECKH O€30IMacHOE TOBEACHHUE B
LEJISIX COXPaHEHUS 30POBbs U OKPYKAIOIIEH CPE/Ibl;

dbopMupoBaHUE YMEHHI yCTaHaBIUBAaTh CBSA3M MEXAY peajlbHO HaOIIOqaeMbIMU
XUMHUYECKUMHU SIBJICHUSMU U MPOLIECCAMH, MPOUCXOASIIMMU B MUKPOMHUPE, OOBSICHATH
NPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK)K€ 3aBUCUMOCTh IPUMEHEHUS BEIIECTB OT UX CBOWCTB;
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MPUOOPETEHUE OMBITA WCIIONB30BAHUS PA3IMYHBIX METOJOB M3YUYCHHUS BEIIECTB,
HAOMIOACHUST 3a MX TNPEBPAIICHUAMH TPU TPOBEJECHUU HECIOXKHBIX XHUMHUYECKUX
HKCIIEPUMEHTOB C MCIIOIb30BaHUEM JJa00OPaTOPHOTo 000PYI0OBaHUS U TPUOOPOB;

dbopMUpoBaHUE TPEICTABICHUNA O 3HAYCHUM XHMHUYECKOW HAyKW U PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKUX MPOOJIEM, B TOM UKCIIE B MPEAOTBPAIICHUN TEXHOT€HHBIX
U DKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA U aJaNTAIMU Y4eOHOI0 MAaTEPHAJIA 110 XUMHHU

OOyuenue y4eOHOMY mpeaMeTy «XuMHUsS» HEOOXOAMMO CTPOUTH Ha CO3JIaHUU
ONTUMAJILHBIX YCJIOBUHM NJI1 YCBOEHUS MpOrpaMMHOro Marepuana yyamumucs ¢ 311P.
bonbuioe BHUMaHHME [OMKHO OBITH yAeneHO OTOOpy Yy4yeOHOro wmartepuaia B
COOTBETCTBUM € NPHHIMIIOM JOCTYNHOCTH TPH COXpPaHeHHUH 001ero 0a3oBoro
ypoBHsi. OH 1O COJEpKAaHMIO W 00beMy ajnantupoBaH il ydanmuxcs ¢ 3IIP B
COOTBETCTBHM C HX OCOOBIMH 00pa3oBaTelbHBIMU TOTpeOHOCTSIMH. OOneryeHue
oBlaJeHUEM Marepuania ydammmuca ¢ 3[IP mnpeactaBieHO MNOCPEICTBOM — €ro
JIETANBHOTO OOBSICHEHUSI C CUCTEMAaTUYECKUM MOBTOPOM, MHOTOKPATHOM TPEHUPOBKOMN
B MPMMEHEHUU 3HAHUN C MCIOJIb30BAHHEM NPUEMOB AJITOPUTMU3ALUUA U BHU3YalIbHBIX
o1op, 00yUYeHHUs CTPYKTYPUPOBAHUIO MaTepHUaa.

bonbiioe 3HaueHHe AJi MOJHOIIEHHOTO YCBOEHHS YYEOHOro maTepualia UMEeT
OTOpa Ha MEKIPEIMETHBIE CBSI3M BOIPOCOB, U3yYa€MbIX B JJAHHOM KypcC€, C TaKUMU
yueOHbIMU mnpeameramMu  kKak «['eorpadus», «Duzukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJMH M TOT JK€ Y4YE€OHBIM Marepual C pa3HbIX TOYEK 3pPEHHS,
MEXITPEMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIYYIIEMY OCMBICIEHHIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TIOJIYYEHHBIX 3HAHUN U PAKTUYECKUX YMECHUM.

[Ipu MOATOTOBKE K ypoKaM NPeayCMOTPEHO (POPMHUPOBAHUE Y yUAIIUXCS YMEHUN
aHaIU3UMpOBaTh, CpaBHHMBATh, O0000IIATP M3y4YaeMblii MaTepual, [UIAHUPOBATh
MPEACTOAILYI0 paboTy, OCYIIECTBIATh CaMOKOHTPOJdb. HeoO0XoaumMo MNOCTOSHHO
CJICIUTH 32 MPABUIILHOCTHIO peYeBOTO OpopMIIeHUS BhICKa3biBaHui ydammxcs ¢ 311P.

B cBs3u ¢ 0OCOOEHHOCTSIMH TIOBEACHHSI W JesTeNbHOCTH Yywaruxcs ¢ 3IIP
(pacTOPMOXKEHHOCTh, HEOPraHW30BAHHOCTH) HEOOXOAUM CTPOXKAUIIUKA  KOHTPOJb
COOJIO/IEHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMUYECKOM KaOWHETE.

Buabl ngesarenbHocT yyammuxess ¢ 3IIP, o00yciaoBiieHHble 0COOBIMU
o0pa3oBaTeJIbHBIMUA MOTPEOHOCTAMHU U 00eceYuBaIOIMe OCMbICJIEHHOE OCBOEHHE
coJiepkaHuM 00pa3oBaHus MO NMpeaMeTy « XUMUsDH)

Conepxanue BUIOB JeATeNbHOCTH Yydamumxca ¢ 3IIP Ha ypokax xumunm
omnpenensieTcss UX 0coObIMU O00pa3oBaTEIbHBIMU MOTPEOHOCTAMU. [loMHMO MIMPOKO
ucnoias3dyembix B @OII OOO oO0umx [ BCEX Yy4allluXCs BHJOB JEATEIBHOCTH
YCUJIUBAIOTCS BUJIbI JICSITEIBLHOCTH, CreU(UUHbBIC IJI1 JAaHHOW KaTEropuM ydaliiuxcs,
IUIsl 00ECIIeYeHHs] OCMBICIIEHHOIO OCBOEHHS COJIEpKaHUsl 00pa30oBaHUs IO MPEIMETY:
YCUJIEHHUE MPEIMETHO-TIPAKTUYECKOM JEATEIbHOCTH C aKTUBU3ALUEH CEHCOPHBIX
CUCTEM; YEpelIOBaHUE BHUJOB ACSATEIBHOCTH, 3aJCHCTBYIOIINX PA3JIUYHBIE CEHCOPHBIC
CHUCTEMBbI; OCBOCHHE MaTepualia ¢ OMOpPOH Ha AJTOPUTM; (IOLIArOBOCTH» B H3YYCHUU
Marepuana; WCIOJIb30BaHUE OTIOJHUTEIHLHOW BU3YaldbHOW OMOpPHI (TUTaHBI, OOpa3IlbI,
CXeMbl, 11a0JOHbI, OnopHbIe Tabmuilel). Jna pasButus y yuamuxcs ¢ 3P ymenus
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JeNiaTh BBIBOJBI, (POPMUPOBAHUSI TPAMOTHOTO PEUYEBOTO BBICKA3BIBAHHMS HEOOXOIUMO
UCIIOJIb30BaTh OMOpHbIE cioBa U kiuiie. Oco0oe BHUMaHUE YAEIEHO OOYYEHHIO
CTPYKTYPUPOBAHHMIO MaTepuaja: COCTaBJICHUE PHUCYHOUHBIX M BepOAIbHBIX CXEM,
COCTaBJICHHE TaOJHI], COCTaBICHUE KiIacCU(pUKAIKNKU ¢ 0003HAYEHHBIMA OCHOBAHMSIMU
JUTSI KTacCU(UKAIIMK U HAIIOJTHEHUE UX TPUMEPAMHU U JIP.

[IpumepHass TemaTuyecKasi 1 TEPMUHOJIOTHYECKAsA JIEKCUKa cooTBeTCTBYET DOII
000.

Hna ydamuxcst ¢ 3I[IP  cymiecTBeHHBIMH SIBISIFOTCSL TPUEMBI  pabOTHI ¢
JEKCHUYECKUM MarepuajgoM Mo npeaMmery. IIpoBonurcs crnenumanbHas pabora Mo
BBEJICHUIO B AaKTUBHBI CIIOBAPh YYAlUXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHHU.
N3y4yaemble TEpPMHUHBI BBOJSTCS Ha MOJMCEHCOPHOW OCHOBE, 00s3aTelbHA BU3YalbHAs
MOJIIEPKKA, aITOPUTMBI paOOTHI C OMPEIETICHUEM, OMTOPHBIE CXEMBI JIJIsl aKTyaTH3aliu
TEPMUHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B Y4eOHOM IJIaHE

B coorBerctBuM ¢ ®enepanibHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOI'O 0O01Iero oOpa3zoBaHUs y4eOHBIM IpeaMeT «XUMHS» BXOIUT B
npeaIMeTHYI0 o6sacTh «EcTecTBEeHHOHayuHbIE MPEIMEThD U SIBISETCA 00S3aTeNIbHBIM
IUTS1 U3YYEHUS.

YyeOHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHO 136 ydueOHBIX YacoB — M0 2 4 B
HEJENI0 B 8 1 9 K1accaXx COOTBETCTBEHHO.



COAEPXKXAHHUE YYEBHOI'O IPE/IMETA
COLEP)KAHUE OBYUYEHUMA B 8 KIIACCE

IlepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. *Ponp xuMumM B KU3HM denoBeka.* Tenma u BemiecTsa.
duznyeckre CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSIHHE BEIIECTB. *XUMHS B CUCTEME
Hayk.* Uwuctele BemectBa U cMmecu. CnocoObl pazgenenus cmeceil. [IpaBuna
0e301acHOro o0paleHus ¢ BelecTBaMHU U Ja0opaTopHbIM obopynoBaHueM. *IloHsaTue
0 METOJ[axX MO3HAHUS B XUMUU.™

ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUUYECKUX
aneMeHToB. OTHOCUTENbHAS aTOMHasi Macca. [IpocTeie U cioxHbIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas ¢opMyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX SJIEMEHTOB. *3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB.* OTHOCUTENbHAs MOJIEKYJsipHas Macca. MaccoBas
J0JIS1 XUMHAYECKOTO JIEMEHTA B COSTUHEHUH.

dusnueckue M XUMHYECKHUE sBIECHUSA. XuMuyeckas peakuus. [IpusHaku
XUMHUYECKUX pEaKIMiA. YPaBHEHMsS XUMHUUECKHX peakiuil. 3aKOH COXpaHEHHUs MaccChl
BeulecTB. Knaccudukanus XUMHYECKUX peakiuil (COeIMHEHUs, pa3JIoXKeHHUs,
3aMeleHus, 0OMeHa).

XUMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYJOW, C MpaBUIaMU
paboThel B J1abopaTtopuu M MpuUEMamMu OOpalieHusl ¢ J1abopaTOPHBIM 00OPYIOBAHHEM;
U3yuyeHHE W OMHUCaHWe (PHU3UYECKUX CBOMCTB 0O0pa3lloB HEOPTaHMYECKUX BEILECTB;
HaOmoieHne pu3nyeckux (IJIaBI€HUE BOCKA, TasHUE JIb/Ia, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE W KOHJCHCAIUS BOJIbl) U XUMUYECKUX (TOPEHUE CBEUH, MPOKAIMBAHUE MEIHOMN
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCJIOTOW) SIBICHUH, HAaONIOJCHHE W OMHMCAHUE
MPU3HAKOB MPOTEKAHWS XUMHUYECKUX peaklIui (pas3siokeHHe caxapa, B3aUMOJCHCTBHE
CEpHOM KHUCJIOTHI C XJOpUIOM Oapusi, pasznoxkeHue ruapokcuaa meau (1) npum
HarpeBaHuM, B3aUMOJICICTBHUE kele3a ¢ pacTBopoM cosit Meau (I1));u3yyenue cnocobos
paszzeneHust cMeceil (C TOMOILbI0 MarHuTa, (PUIbTPOBaHKE, BhIMTAPUBAHUE, TUCTUILISALIMS,
xpomarorpadusi), MpoOBEJEHUE OYUCTKH IOBAPEHHOM COJIM; HAOJIIOJICHUE U ONHCAHUE
pe3yJabTaTOB MPOBEIEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MacChl;
CO3JlaHNe MOJIeJIe MOJIEKyYJT (LIapOCTEPIKHEBBIX ).

BaxHeline npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopojg — slI€MEHT M IIPOCTOE
BemecTBo. Haxoxkenue kuciopozga B mpupoae, Gu3ndecKkue U XMMHUYECKHE CBOMCTBA.
Peakumu ropeHus mpoOCTBIX U CIOXKHBIX BemlecTB. CrocoObl MOydeHus KUCIOpoa B
nabopatopuu *u npomsbinuieHHOCTH. ™ [Ipumenenue kuciaoponaa. [lonstue 06 okcuaax.
Kpyrosoport kuciopoaa B npupoze. *O30H — ayuioTponHasi MoaupUKaIus KUCIopoa.

TennoBoi 3pPexT XuMHUYECKON peakiiui, TEPMOXUMHUUECKUE YPaBHEHUS, IK30- U
OHIOTEPMHUYECKUE PEaKIMH. TOITNBO: YTOJb U METaH. 3arpsi3HeHUE BO3/AyXa, YCHICHUE
MapHUKOBOTO A deKTa, pa3pylieHrue 030HOBOTO CJI0s.™

Bogopon — anemeHT U mpoctoe BemiecTBO. HaxoxneHne Bomopoaa B MpUpoeE,
¢bu3znueckrue U XMMHUYECKHUE CBOMCTBA (Ha MpUMepe B3aMMOJIEUCTBUS C HEMETANIaMU U
OKCHJIaMH METaJJIOB), MPUMEHEHHEe, *crocoObl noiay4yeHus.™ [loHsTHe o kuciorax u
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COJISIX.

KommuectBo BemectBa. Mosib. MossipHas macca. 3akoH ABoraapo. MoJisspHbIi
00BEM razoB. PacueTsl mo xumuyeckoit hopmyse. PacueTsl MaccoBOM 10U XMMHUYECKOTO
AJIEMEHTa B COEIMHEHUH, KOJMYECTBA BEIECTBA, MOJISIPHON Macchl, MOJISIPHOTO 00beMa
ra3oB. Pacué€rbl Mo XMMUYECKUM YPABHEHUSIM.

*®dusnueckue cBoricTBa Bojbl.* Boma. Ee cocras, crpoenue u mosnekyinbl. *Boaa
Kak pactBoputenb.* PactBophl. *TIoHSTHE O HACBHIIIEHHBIX M HEHACHIIICHHBIX
pactBopax. lloHsiTue pacTBOpMMOCTH BemieCcTB B Bojie.* Pacuer MaccoBoil nomu
BEIllECTBA B pacTBope (MpolleHTHAas KOHIeHTpanus). MaccoBas 10Jis BellecTBa B
pactBope. *XHUMHYECKHUE CBOMCTBA BOABI (Pa3IOKEHUE, PEAKIIMUA C HATPUEM, OKCHIOM
Kanblusi, okcugom cepbl (V) peaknuu ¢ MetajuilaMH, KUCIOTHBIMU M OCHOBHBIMH
okcugamu). [lonsTre 06 ocHOBaHUSIX. Posib pacTBOPOB B MpUPOJIEC U B )KU3HU YEIOBEKA.
Kpyroeopor Boael B mpupoze.* 3arps3HeHue NPUPOAHBIX BOA. OXpaHa W OYHMCTKA
MIPUPOJIHBIX BOJ.

Baxmneiiime  kiaccel  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHuyeckux coequHeHudd. OKCUIBI: CcOCTaB, Kilaccupukanus (KUCIOTHBIE,
OCHOBHBIE, *aM(poTepHbIe, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuaa azora (l1)), nomenknarypa.* *[lonyyeHne* u XUMHUECKHE CBOWCTBA OKCHJIOB
(B3aumojieiicTBUEe C BOAOW, KucioTamu, meinodamu). OcHoBanus. Kriaccudukarms
OCHOBaHHU: IWIEIOYM W HEpPAcCTBOPUMBbIE OCHOBaHUs. HoOMEHKIaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBAa OCHOBaHHH (B3aMMOACHCTBHE C OKCHIAMU
HEMETaJJIOB, KUCI0TaMHu, coJisimu). *Ilomydenue ocHoBaHM. ™

Kucnotsl: coctaB, kinaccudukaiusi, HOMEHKIATypa, GU3NUECKUEe U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METa/UIaMH, OCHOBHBIMHU OKCHJAaMU, OCHOBAHUSIMH,
COJISIMU, Ha TIpUMEpPE COJITHOM W CEepHOM KHUCIOT), *crmocoObl mosydeHus.™ Psia
aktuBHoctd MetaiwioB H. H. bekeroBa. Conm (cpenHue): HOMEHKJIATypa CoOJeid,
*CnocoObl MOTYYEHU™, B3aMMOJICUCTBHE COJIEH ¢ MeTaulaMH, KUCJIOTaMH, IeJI0uaMu
U COJISIMU, IPUMEHEHUE.

[Toustue 006 aM(doTepHBIX THAPOKCHIAX (HAa MPUMEpe HUHKA W *aTiOMUHHS™):
*XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE C KUCIOTAMU U IIEI0OYaMH, PA3JI0KEHUE MIPU
HarpeBaHUM) U MoJdy4YeHue. ™

['eHeTnyeckass CBsI3b  MEXKAY KJaccaMM  HEOPraHMYECKUX  COEAUHEHU.
['eneTnueckue psabl.

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OMpPEACICHUE COACPKaHUS KUCIOPOaa
B BO3/IyX€; MOJIydEHUE U U3yYCHUE CBONCTB KHUCJIOPOa; HAOMIOACHUE B3aUMOICHUCTBUS
BEIIIECTB C KUCJIOPOJIOM U YCJIOBUSI BOBHUKHOBEHHMS U MPEKpallleHus TopeHus (Toxapa);
03HAKOMJIEHUE C 00pa3liaMu OKCUIOB U OMMCAHUE UX CBOMCTB; MOJYYECHUE U U3YUCHUE
CBOWCTB BOJIOpojia (TOpeHue); HaOI0IeHHe 00pa3lloB BEIIECTB KOJIUYECTBOM | MOJIb;
HcclieIoBaHEe OCOOCHHOCTEH PacTBOPEHMsI BEIIECTB C Pa3IMYHONM PaCTBOPUMOCTHIO;
npuzomosieHue pacmeopos ¢ ONpPeoeIéHHOU MAcco8oll 00J1eil PACmEopPEHHO20
eéeuiecmea; B3aUMOJCHCTBHE BOJABI C METalUIaMHU (HaTPUEM U KalbllueM) (BO3MOXKHO
UCIIOJB30BaHUE BHUJIEOMATEPUAITIOB); OIPENEICHUE PACTBOPOB KHUCIOT W IIEJIOYEH C
MOMOIIbI0  MHIUKATOPOB; HCCJENOBaHHE OOpa3loB HEOPTraHWYECKUX BEIIECTB
Pa3UYHBIX KJIACCOB; HAOIIOJCHUE W3MEHEHUS OKPACKHM HHIAMKATOPOB B PaCTBOpax
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KHUCJIOT U IIeNIo4eil; u3yuenue B3aumoaeiictBust okcuaa menu(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KUCJIOT ¢ METAJIJIaMHU, PEaKLMil HEUTpaIN3aliy; MMOJyYEHHE HEPACTBOPUMBIX
OCHOBAHHUW, BBITECHEHHWE OJIHOIO METa/ula JAPYIMM H3 pPacTBOpa COJIM; pPEUICHUE
DKCIEPUMEHTANIBHBIX 3aJad 1o TeMe «BaxHelmue Kiacchl HEOPraHWYECKUX
COEIMHEHUI.
IMepuoaunueckuii 3akoH U [lepuoanyeckasi cucreMa XMMHYECKHUX IJIEMEHTOB
. K. MenaesieeBa. CTpoeHne aToMOB. XUMHYeCKasi CBA3b. OKMCIUTEIBHO-
BOCCTAHOBUTEJIbHBbIC PEAKIUM.

[lepBble MOMBITKU KIaCCU(PUKALIMN XUMUUYECKUX 3J1eMEHTOB. [loHsITHE O Tpymmax
CXOJIHBIX JJIEMEHTOB (ILETOYHBIE U IIEJIOYHO3EMEIbHBIE METAIIbI, TaJIOrEHBI,
WHEPTHBIE Ta3bl). *DJIEMEHTHI, KOTOpbIe 00pa3yloT aM{QOTEepHBIE OKCHIB U
TUAPOKCUIBI. ™

[lepnognuecknii 3akoH. llepmoamueckas cucTeEMa XHMHUYECKHX JJIEMEHTOB
J. . Menneneena. Kopotkonepuoanas u * IIUHHOTIEpUOAHAS ™ dbopmbl
ITepuonnueckoin cucreMbl xumuyeckux sneMeHToB [l. U. MenneneeBa. Ilepuonsl u
rpynmnbl. OU3NYECKUNA CMBICI TOPSIAKOBOIO HOMEpAa, HOMEPOB NEPUOAA U TPYIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifiep. *M3oTonbl.* Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000J10YeK aTOMOB MepBbIX 20 xumudeckux sinemeHToB [lepuonnueckoi
cucremMol J[. 1. MenneneeBa. XapakTe€pUCTHUKAa XUMHUYECKOIO JJIEMEHTa II0 €ro
nonoxenuto B [lepnonnueckon cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB MajlbIX MEPUOJOB U TJIABHBIX
MOATPYII, B 3aBUCMMOCTH OT aTOMHOro (MOPSAJIKOBOr0) HOMEpa 3HAuYCHHE
[Tepunonnueckoro 3akoHa u I[lepruoaMYECKON CHCTEMBI XMMHUYECKHX 3JIEMEHTOB IS
pa3BuTUs Hayku U nipaktuku. [{. 1. MenaeneeB — yu€Hblil U rpakAaHuH. ™

Xumuyeckass cBsi3b. KoBajeHTHas (MOJsipHas W HEMOJSpHAas)  CBS3b.
*DNEKTPOOTPHUIIATEIIBHOCTh AaTOMOB XUMHUUECKHUX 3JIeMeHTOB.* oHHAas CBSI3b.

Crenenp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCJICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENIA U BOCCTAHOBUTEIH.

XUMHYECKUN OKCIEPUMEHT: H3y4YeHHe oO0pa3lioB BEHIECTB METAIOB W
HEMETAJJIOB; B3aUMOJCHUCTBUE THJIPOKCUJA LMHKA C PACTBOPAMM KHUCIJIOT U IIEJIOYEH;
MIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3aoKeHUs, COCTUHEHMS).

MexnpenMeTHbIe CBSI3H

Peanmnszanuss MeXNpeaMETHBIX CBA3€H IpPU H3YYEHUM XUMHUHA B 8 Kjacce
OCYILIECTBIISIETCS YE€pe3 HUCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX IMOHSATHM,
TaK ¥ MOHSATHUM, SABJISIONIMXCS CUCTEMHBIMHU JUISI OTJEIBbHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO IIMKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHSTHS: HAay4yHbIH (akT, TUIOTe3a, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, KiIaccu(ukaiys, nepuoaudyHOCThb, HAOIIOIEHNEe, IKCTIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIH], U30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, OJJIEKTPUUECKUU 3apsi, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSIHME BEIECTBA, ra3, (PU3WYecKue BEIWYUHBI, SIUHUIIBI U3MEPEHUS,
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KOCMOC, TUTaHEeTHI, 3BE371b1, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOABI, MOJIC3HBIC
MCKOTIaeMBbIE, TOTUIUBO, BOJHBIC PECYPCHI.

COLEP)KAHUE OBYUYEHUMA B 9 KIIACCE

BemecTBo M XMMHYeCKasi peaKIus

[lepuomnueckuii 3akoH. Ilepuogmueckass cUCTEMa XHWMHYECKHX HJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAJIHS, KAJIbLUUS U UX COCAVUHEHUI B
COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB B lleproaudeckoil cucTeMe U CTPOEHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABl XUMHUYECKON CBA3U. THUIBI KPUCTAJUIMYECKHUX
pEmETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIIMYECKON PEIETKU U BUIA
XUMUYECKOM CBS3U.*

Knaccudukanuys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXKIyHapOaHAs U
TpUBHAJIbHAs1). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3IMUHBIM KJlaccam
HEOPraHMYE€CKUX COCIUHEHUM, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUUECKUX PEaKIUi MO pa3IUyHbIM MpU3HaAKaM (110 YUCTY U
COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEIECTB, IO TEIJIOBOMY 3(PQEKTy, 10 U3MEHEHUIO
CTENEHEH OKHUCJICHUS XHUMHYECKUX DOJIEMEHTOB, *1N0 0OpaTUMOCTH, MO YYaCTHIO
KaranuzaTopa).* DK30- W DHJIOTEPMHUYECKHE peakiuu. *TepMOoXUMHUYECKUe
ypaBHEHUS. ™

*TlonsiTHE O CKOpPOCTH XHUMHuYecKoi peakuuu. [loHarue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX U TEeTEPOreHHBIX
peakuusx. [loHsaTHE 0 XMMHYECKOM paBHOBECHHU. CMENICHNE XUMUYECKOTO PABHOBECHS.
@DaKTOpPHI, BIUAIOIIAE HA CKOPOCTh XUMUYECKON PEAKIUH U TMOJOKEHUE XUMHUYECKOTO
paBHOBeCHS. ™

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaxkumu, 3JIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOMN peakinu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMNA C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTrO OaiaHca.

Teopust 3IEKTPOMUTUYECKOW NHCCOLMALMU. DIEKTPOJIUTUYECKAS JUCCOLMALINS.
ONEeKTPONIUTHI M HEIJNEKTpoJuThl. KaTwonbl, aHvoOHbL. *MexaHu3M IUCCOIUAIIUU
BEIIECTB C pPa3JIMYHBIMUA BHJAAMH XUMHYECKOW cCBs3u. lloHatne o crenenu
nucconuanyu.* CuIbHbBIE U CIIa0ble DJIEKTPOJIUTHI.

Peakiiun moHHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEAKIM MOHHOTO OOMEHa 0
KoHUA. [lonmHbBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakuuid. XUMUYECKUE CBOKMCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBET€ WPEACTABICHUNA OO0 3JICKTPOIUTUYECKON
nucconmanun. Cpena pactBopa. KadyecTBEHHBIE pEAaKIMM HAa KATHOHBI W AHUOHBI:
XJopua-, OpoMua-, HOAUA-, CyiabdaT-, kKapOoHaAT-, cuIMKaT-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATUOHBI aMMOHMSI, MarHusl, KaJIbIUs, aJIFOMUHUS, *Kejeza (2+) u
(3+), Mmenu (2+), uuHKa, NIPUCYTCTBYIOIINE B BOJHBIX pACTBOPaXx.

XUMHUUYECKHIM SKCIIEPUMEHT: O3HAKOMIICHHME C MOMACISIMU KPUCTAJIIMYECKUX
pPElIETOK HEOPTraHUYECKUX BEIIECTB — META/UIOB U HEMeTaIoB (rpadura U ajnmMasa),
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CIOKHBIX BEIIECTB (XJOpUJa HATpHsl); HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM peakluuu OT BO3ACHCTBHUS pPa3UYHBIX (DAKTOPOB; HCCIEIOBAHUE
ANEKTPOIPOBOAHOCTH PACTBOPOB BEILIECTB, MPOLECCA AUCCOLUALNH KUCIOT, HIEN0YEN U
cojeil  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJACOMATEPUATIOB); TMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKA MPOTEKAHUS pEeakiuid HMOHHOTO oOMeHa (oOpa3oBaHue
OCaJika, BBIJEJICHUE raza, 00pa30oBaHHUE BOJIbl); OIMbBITOB, WLTIOCTPUPYIOMIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakluii  (TOpeHue, peakluud pas3ioKeHUs,
COCIMHEHNS); PACIO3HABAHUE HEOPTaHMYECKUX BEUIECTB C MOMOIIbI) Kauye€CTBEHHBIX
peakIuii Ha UOHBI; PEIICHUE AKCIEPUMEHTAIbHBIX 3a]1ay.

Hemeranibl 1 MX coeAMHEHUSA

O6mast  xapakTepucTuka TanoreHoB. (OCOOEHHOCTH CTPOCHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CrtpoeHune u (U3MUECKHE CBONCTBA MPOCTHIX
BELIECTB — TaJOreHoB. XUMHUYECKUE CBOMCTBA Ha MpHUMEpE XJIopa (B3aUMOJCIHCTBHUE C
MeTaljlaMi, HEeMeTallaMd — BOAOPOJAOM U  KHUCIOPOAOM, *mieroyamu™).
Xnoposogopo. CossiHas KUCIIOTa, XUMUYECKHE CBOMCTBA, *NOIyYeHHEe™, IPUMEHEHHE.
*JleficTBHE XJI0pa U XJIOPOBOJOPO/Ia HA OPTaHM3M 4YesloBeKa.* BaxkHelme XIopuabl U
MX HaXO0XJICHHE B IPUPOJIE.

OOmas xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB KHMCJIOPOJIa M CEPBI. XapaKTEPHbIEC CTEIIEHN OKUCIICHUS.

Crpoenre W (pU3HUECKHE CBOMCTBA MPOCTBIX BEIIECTB — KHUCJIOPOAA U CEpPHI.
AnnotponHsle MOAW(HUKAUMK KHCIOpOAa M Cepbl. XHUMHUYECKHE CBOWCTBA CEpbl
(B3auMopeiicTBHEe *C HeMeTalulaMU™ — BOJAOPOJAOM U KHUCIOPOJOM, METaJllIaMH,
*KOHLIEHTPUPOBAHHBIMU a30THOM W cepHOM Kuciotamu).* CepoBOAOPOJ: CTPOEHHE,
¢u3nYecKue U XMMHUYECKHME CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBMTEJIbHBIE CBOMCTBA).
Oxcuapl cepbl KaKk MPEACTABUTEIN KUCIOTHBIX OKCUAOB. CepHas kucioTta: Gu3niecKkue
U XUMHUYEeCKue cBoucTBa (o0mme u crneuuduueckue). Conm CepHOM KUCTOTHI,
KauecTBEHHas peakuus Ha cyibdar-uon. CepHucras kuciora. *XUMHUYECKUE pEaKLny,
JeXalie B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs CEepHOW KHCIOTHL ™
Haxoxnenue cepol u €€ coequHeHui B npupoae. IIpuMenenue cepol U €e COeIMHEHNM B
ObITYy W B MPOMBIIUIEHHOCTH. *XUMHUECKOe 3arps3HEHHE OKpYXKarollel cpenbl
COETMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBparieHus.

OOmast xapakTepucTuka »31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aToMOB a30Ta U (pocdopa, XapakTepHble CTEIIEHU OKUCIECHUS.

A30T, pacmnpocTpaHeHHEe B Mpupoje, (U3MUEeCKue W XUMUYECKHE CBOMCTBA
(B3aMMOJEHCTBUE C METaJUIlaMd M HEMETaJulaMH - KHUCJIOpPOJAOM M  BOJOPOAOM).
Kpyrosopor azora B mnpupoae. AMMHUaK: (PuU3MYECKHE M XUMHUYECKHUE CBOMCTBa
(OKHMCIIeHHe, OCHOBHBIE CBOMCTBa BOJHOTO pacTBOpa), *mojlydeHue™ u MpUMEHEHUE.
Conmu aMMOHHS: coCTaB, (QHU3MYECKHE M XHUMHUYECKHE CBOICTBa (pa3io’KeHHeE,
B3aUMOJICHCTBUE CO IIEJI0YaMHu), NpUMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHHUA. A30THasi KucioTa, €€ (u3Mueckue M XUMHYECKHEe CBOMcTBa (oOuiue u
cnenupuueckne), *momydenue.* Hwutparbr (paznoxkeHue). A30THUCTas KHUCIOTA.
Hcnonp3oBaHne HUTPATOB W COJIEH aMMOHHSI B KauyeCTBE MHHEPATbHBIX YI0OpEHUH.
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*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEeH Cpelbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JIOK]TU, 3arpsi3HEHUE BO3lyXa, TOYBBI U BOJOEMOB).*

docdop, *ammorponHsie Mogudukanuu docdopa,* Puzndeckue U XUMHUIECKUE
CBOMCTBa (B3aMMOJCUCTBUE C MeETaJJIJaMH, HEMETaJUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM U cepHoil kucinotamu).* Oxcua dochopa (V), oprodocdopHas kuciora:
¢u3nUecKkue M XUMHUYECKHUE CBOMCTBa, *mnomydeHue.®* *[loHsiTue 0 MUHEpaIbHBIX
ynoopenusix: HUTpathl U Gocdathl. [loHATHE O KOMIUIEKCHBIX yaoOpeHusx.* OoOias
XapakTepucThka 31eMeHToB [VA-rpynmbsl. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHUS. BaJeHTHOCTh M XapaKTepHbIE CTENEHM OKHUCICHHS aTOMOB yriepojaa u
KpemHus. Pactipoctpanenue yriaepoaa B IpUPOE, XapaKTePHbIE CTETICHU OKHUCIICHHSL.

Yrnepon, amnorpornHbie Moaudukauuu (rpadur, anmasz), ¢GulMUECKUe Hu
XUMHUYECKHE CBOMCTBAa TMPOCTHIX BEMIECTB (B3aMMOJCIHCTBHE C MeTajlaMH,
HEMeTallaMH, *KOHIICHTPHUPOBAHHBIMH a30THOW M CEPHOW KUCIOTaMu)*. AncopOuusi.
Kpyrosopot yriepoaa B npupojie. Okcuabl yriiepoaa, uX Gu3NUecKrue U XUMUYECKUE
CBOMCTBa, TIOJIy4eHHE W NPUMEHEHHE, JIeWCTBHE Ha  OpPraHu3M  4YeJOBEKa.
*DJxosoruueckue MpoOJeMbl, CBsi3aHHBIE C okcugoMm yriaepona(lV); rumoresa
rJ1I00aJIbHOTO TOTEIJICHUSI KJIMMaTa; MapHUKOBBIN 3 dexT.* YronpHas KucioTa U e
coiv, WX (uU3MYeckue W XHUMHYECKHE CBOWMCTBA, *MOJydeHHUE U MpUMEHeHue.™*
KauectBennas peakius Ha KapOoHaT-uoHbL. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO035UCTBE.

OOmue mpeacraBieHus 00 OCOOEHHOCTSAX COCTaBa M CTPOCHHSI OPraHUYECKHX
COCIUHEHHUN yriepoja (Ha mpuMepe MeTaHa, JTHIIEHA, TAHOJA, YKCYCHOW KHCIOTHI.
*Ux cocraB U xumuyeckoe crpoeHue. Krnaccudukanuss opraHUYecKHX BeIIECTB.*
[TonsiTe 0 OMONOTHMYECKH Ba)KHBIX BEIECTBAaX: JKUpPax, OeNMKax, yrieBoJgax — M HUX
pOJIU B KM3HU 4eloBeka. *MarepuanbHOE €IMHCTBO OPTaHUYECKUX M HEOPTaHMUECKHUX
coeTMHEHNN. *

Kpemnuii, ero ¢usmyeckue W XUMHYCCKHE CBOWCTBA (Ha IIpUMeEpe
B3aUMOJICUCTBUSl C MeETa/UIaMU M HEMeTaUlaMH), *MojydeHue®* © TNpUMEHEHHE.
*Coenuuenus kpeMHus B npupoje. Oomue npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHHeBOU kucioTe. CUinnkartel, PU3nyecKue 1 XMMHUYECKUE CBOMCTBA, MOTyYeHUE U
NpUMEHEHHEe B  OBITYy, TPOMBINIJIEHHOCTH (B  MEIUIIMHCKOW, 3JIEKTPOHHOM,
CTPOMUTENBHON M [p.). BaxkHellne CTpoOUTENbHBIE MaTepHalbl: KE€paMHUKa, CTEKJIO,
IIEMEHT, 0eTOH, kese300eToH. [IpobieMbl 6€301MaCHOT0 UCTOIB30BAaHUS CTPOUTEIBHBIX
MaTEpUaIOB B MOBCEAHEBHON KHU3HU.*

XUMUYECKUH OSKCIEPUMEHT: H3yueHHEe O0pa3I0B HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJITHOW KHCJIOTHI; TIPOBEICHHE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U
HAOIOZICHUE TIPU3HAKOB WX TIPOTEKAHWS; OMBITHI, OTpakarone QU3NYECKUE U
XUMHYECKHE CBOIMCTBA TajJOreHOB W HMX COCAWHEHUH (BO3MOXHO HCIOJIB30BaHUE
BHUJIEOMATEpPHAJOB); O3HaKOMJeHHME ¢ oOpas3lamMu  XJOpUAOB  (TaJOreHUIOB);
O3HaKOMJIeHHE ¢ oOpa3uaMu cepbl U €€ COeIUHEHUSMHU (BO3MOXHO HMCIOJIb30BaHUE
BHJICOMATEpPHUAJIOB); HaOJIOJeHNE TIpoliecca OOYIJIMBaHUS caxapa MOJa JEHCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOUM KHUCIIOTHI, U3YUYECHNE XUMUUYECKUX CBOMCTB pa30aBIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM PeaKIuu Ha CyIb(})aT-uoH 1 HAOII0ACHUE
MpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, hocdopa
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1 UX COCIMHEHHI (BO3MOYKHO HUCIIOIB30BaHUE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX
U pochopHBIX YI0OpEeHUH; MOJyYeHHEe aMMHUaKa U U3YYE€HHUE €ro CBOMCTB; MPOBEJICHUE
KaueCTBEHHBIX pEaKIMi Ha MOH aMMOHUS U (PocdaT-HOH U HM3yUYCHHE MPHU3HAKOB HUX
MPOTEKaHMs, B3aUMOJCUCTBUEC KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTBI C MEIbIO
(BO3MO’KHO HCITOJIb30BAaHHUE BUEOMATEPUAIIOB); U3YUCHHUE MOJEeH KPUCTALINYECKUX
pemeérok anMasa, rpadura; 03HAKOMJIEHHE C IPOIIECCOM aJCcOpOIMU PACTBOPEHHBIX
BCIICCTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM TMPOTHBOrasa; IMOJyYCHHUE
YIJIEKUCIIOTO ra3a U U3YyYEHUE €r0 CBOWCTB; MPOBEICHUE KAYECTBEHHBIX PEaKIHUM Ha
KapOOHAT- ¥ CHJIMKAT-WOHBI M U3yYCHHE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMJICHHE C
MNPOAYKIMEN CHIIMKATHOW MPOMBIIIJICHHOCTH;, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4 110
TeMme «BaxHenie HeMeTaJUIbl U X COCIUHCHUS.

MeTaJuibl 1 MX COeIMHEHU S

OO0mias xapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux  nonoxeHus B llepmommueckoil  cucremMe  XMMHUYECKHX  3JIEMEHTOB
. . MenaeneeBa u ctpoeHust atomoB. CTpoeHHUe MeTaIuioB. MeTtannuueckas CBs3b U
METAJNIMYECKAsT KPUCTAILUIMYECKAs] PEIIETKA. DJIEKTPOXUMUYECKUUN Psii HANPSIKEHUIM
MeTaioB. Du3nyeckue U XUMHUYECKHE CBOMCTBa METAJIOB (B3aMMOJCHCTBUE C
KHCJIOPOJIOM, BOJIOM, KUCTO0TaMK). *O01Iue crocoOsl mosrydyeHus MmetaioB. [lonsaTue
0 KOPPO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBsl (CTalb,
YyT'yH, AIOPATIOMHUHMI, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH . ™

[Ilenounsie meTayuipl: nojoxeHne B l[lepuoanMyeckonl cucTreMe XUMHYECKUX
anementoB JI. M. MenaeneeBa; crpoeHne aromoB.  HaxoxkaeHuwe B mpupone.
du3znyueckre M XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kamus). OKCuAbl U
TUAPOKCUIBI HATpUs U Kanus. [I[puMeHeHre MeJ0UYHbIX METAJIJIOB U UX COCTUHECHUIA.

[[lenoyno3emenbHbIE METaJJIbI MarHui u KaJIbIHM: MOJIOKCHUE
B [lepuoanueckoi cucreme xuMudeckux 3eMeHToB [. . MenaeneeBa; ctpoeHue ux
aTOMOB; HaxoxJeHue B mnpupoje. PU3MYecKUe M XUMHUUYECKUE CBOMCTBA MarHus H
Kanblus. BaxkHeimme coequHeHus: Kanblus (OKCUI, THUIPOKCUA, coiH). *XKEcTkocTh
BOJIbI U CITOCOOBI €€ ycTpaHeHUs . ™

AmomuHuii: nonoxxenue B Ilepuoguyeckoil cucTeMe XHMHYECKHUX 3JIEMEHTOB
J. 1. MenpgeneeBa; CTpoeHUE aroma; HaxoxiaeHue B Impupoge. Dusnueckue u
XUMUYECKHME CBOWCTBA alOMUHUS. AMQOTEpHBIE CBOWCTBA OKCHIAa M THIPOKCHUIA
AJTFOMUHUSL.

Kenezo: mnonoxenue B Ilepmoamyeckoil CHCTEME XUMHUYECKHX 3JIEMEHTOB
. 1. MenneneeBa; CTpoe€HHE aTroMa; HaxXOXKIE€HHE B mnpupone. dPusznueckue u
XUMUYECKHEe CBOMCTBA JKelie3a (B3aMMOJCHCTBHE C METaJUIaMH, KUCJIOTaMHU U COJISIMU).
Oxkcupael, tunpokcuabl u comm skenesa(ll) wu kemesza(Ill): cocraB, cBoiicTBa
*nonyyeHue.*

XUMHYECKUI SKCTIEPUMEHT: O3HAKOMJICHHE ¢ 0oOpasllaMH METaUIOB U CIUIABOB,
X (DU3NYECKUMU CBOMCTBAMU; U3YUYCHHE PE3YJIBTATOB KOPPO3UU METAIOB (BO3MOKHO
MCIIOJIb30BAaHUE BUICOMATEPHAIIOB), OCOOCHHOCTEHN B3aMMOICUCTBHS OKCHJIA KAJIBIIUS U
HaTpus C BOJIOM (BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); HCCIICIOBAHUE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHs Kele3a B KHUCIopoAe (BO3MOXKHO
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MCIIOJIh30BAaHNE BUICOMATEPHUAIIOB); IPU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEAKITUN Ha
MOHBI (MarHusi, KajabliMs, amroMuHMs, ImHka, sxenesa(ll) u sxenesza(Ill), menu(Il));
HaOJI0/ICHNE U OMHUCAHKE TIPOIIECCOB OKpAITMBAHUS TJIAMCHH MOHAMU HATPUS, KallUs U
KaJbIs (BO3MOYKHO HCIIOIH30BAaHKUE BHCOMATEPHAIIOB); UCCIIEIOBAaHNE aM(OTEPHBIX
CBOWMCTB THAPOKCHIA AFOMUHUS W THIPOKCHIA IUHKA; PEIICHUE IKCIEPUMEHTAIBLHBIX
3a7a4 1o TeMe «BaxxHeumme MeTaIbl ¥ KX COSTUHEHHUS.

XuMHS U OKPYKAKOIIAS CpeAa

*HoBble MaTepuanbsl M TEXHOJOTMU. BemlectBa u mMaTepualibl B IOBCEIHEBHOM
KU3HM 4YeloBeKa. XHMHS M 310poBbe. be3zonmacHoe WHCMONb30BaHWE BEIIECTB U
XUMUYECKUX peakuud B ObiTy. IlepBasg mnomolp 0NpU XHUMHYECKHUX OXKOTax
1 oTpaBiieHUuAX. OCHOBBI 3KOJOTNYECKOM TPaMOTHOCTH. *

*Xumuyeckoe 3arps3HEHHE OKpY’Kawollel cpenbl (IpeaesibHas AOMyCTUMAas
koHueHTpauus Beuiects — [1JIK). Ponb xumuu B pemieHnn 3K0JI0rnyeckux npooiaem.™

*TIpupoaHble MCTOYHUKU YTIJIEBOJOPOAOB (Yrojib, HPUPOJHBIM ra3, He(Th),
OPOAYKTHI UX NEPEPaOOTKU, UX POJIb B OBITY ¥ POMBIIUIEHHOCTH. *

XUMUYECKUN HKCHEPUMEHT: M3Y4YeHHE 00pa3lloB MaTepHalOB (CTEKJIO, CILIABBI
METaJJIOB, TOJIMMEPHBIE MaTeprabl).™

MexnpenMeTHbIE CBA3U

Peanuzanmss MeXIpeOMETHBIX CBA3€H NpH H3y4YeHUH XuMuuM B 9 kiacce
OCYUIECTBJISIETCS Y€pe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W MOHATHUM, SBJISIOIIMUXCS CUCTEMHBIMU /I OTIEIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE TMOHATHA: HAy4YHbIM (PakT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CUHTE3, KJlacCu(UKalus, NepuoIUIHOCTb, HAOII0I€HUE, SKCIIEPUMEHT,
MOJEIIUPOBAHUE, M3MEPEHHE, MOJIENb, SIBJIICHHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOrus,
MaTepUabl.

dusnka: MaTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIAJ, U30TOIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, NEKTPUUECKUN 3apsl, NPOBOAHUKHU, NOJYIPOBOIHUKH,
IUDJIEKTPUKH, POTORIEMEHT, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTa/NIMYecKas pemiérka, CIUIaBbl, (pU3NUECKUe
BEJIMYUHBI, €IUHULBI H3MEPEHMS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Comnnre.

buonorus: ¢oTtocuHTe3, AbIXxaHuEe, Ouocdepa, H3KOCUCTEMA, MHUHEPAIbHbIC
yA00pEHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MMTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE MOPOABI, MOJIE3HbIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

B uenom pesynbrarel ocBoeHus ydamumuca ¢ 3I[IP ydeOHoro mnpenmera
«XuMus» COBNAAAIOT ¢ pe3ynbraramu DeaepanbHoi pabodeii mporpaMMbl OCHOBHOTO
obmero oobpazoBanwmsi. Hanbonee 3HaAUMMBIMA SBITSIFOTCS:

JIMYHOCTHBIE PE3VYJIbTATDI:

JIMYHOCTHBIE  pe3yNbTaThl OCBOGHHS IPOrpaMMbl  OCHOBHOIO  OOIIETO
oOpa3oBaHMsI JIOCTMIalOTCs B XoJA€ OOy4YeHHs XUMUU B €AMHCTBE Y4eOHOU H
BOCIIMTATEIBHON JEATEIIBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMM W JyXOBHO-HPABCTBEHHBIMM ILIEHHOCTSIMH, IIPUHATBIMA B
oOlIecTBE MpaBWIAMM W HOPMaMu T[OBEIECHHUS U CIIOCOOCTBYIOT —IMpoleccam
CaMOITO3HAHUS, CAMOPA3BUTUA U COUMAIA3ALANA YYaAIUXCS.

JInyHOCTHBIE PE3yNbTAThl OTPAKAOT TOTOBHOCTH YYAIIMXCSI PYKOBOJACTBOBATHCS
CUCTEMOU ITO3UTUBHBIX IEHHOCTHBIX OPUEHTALMI U PACIIMPEHHUE ONBITA AEATEIBHOCTH
Ha €€ OCHOBE, B TOM YHUCJIC B YACTHU:

1) naTpuOTUYECKOTO BOCTIMTAHUS:

LIECHHOCTHOI'O OTHOILIEHMUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY MU
HAay4yHOMY HAaCIEIUI0, IIOHMMAaHMUA 3HAYEHHUs XUMHUYECKOW HAyKM B JKU3HHU
COBPEMEHHOr0 O00IeCTBa, CHOCOOHOCTH BJIAAETh JOCTOBEpPHOM HH(popManuend o
[IEPEIOBbIX JOCTWKEHUAX U OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpa’kJaHCKOT'O BOCIIUTAHUSA:

IPEACTABICHUS] O COLHAJBHBIX HOPMAaxX M IMPAaBWIAX MEXKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM, Yy4eOHO-HUCCIEA0BATEIbCKOM, TBOPUECKON M APYTHX BHUAAX JAESITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIbHOCTH MPU BBHINOTHEHUH YYEOHBIX,
[IO3HABATENIbHBIX 337a4, BBINOJHEHUM XHMHYECKUX OKCIEPUMEHTOB, CO3JIaHHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHUIO U B3aHMMOIIOMOIIHM B IpoLecce
ATON y4yeOHON MAEATEeTbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEIEHUE U IMOCTYIKU
CBOMX TOBAPHILEU C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUSA
MOCJIEICTBUN ITOCTYIIKOB;

3) LIEHHOCTH HAyYHOT'O MO3HAHMUS:

MHPOBO33PEHYECKUX INPEACTABICHUM O BEIIECTBE M XHWMHUYECKOM PpEAKLHH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABISIOIIMX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOM KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJBI, B3aUMOCBS3X YEJIOBEKA C MIPUPOIHON CPEOi, O
POJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

ITO3HABATEJIbHBIX MOTHBOB, HANPABJICHHBIX HA MOJIyYEHHWE HOBBIX 3HAHUHN IO
XUMUU, HEOOXOUMBIX ISl OOBSICHEHUSI HAOII0AaEMBIX TIPOLIECCOB U SIBJICHU;

MO03HABATENIbHOM, MH(MOPMALIMOHHON M YUTATEIbCKOW KYJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH()OPMAIIMOHHBIX TEXHOJIOTUH;
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uHTepeca K OOYyYEeHHI0O U TO3HAHUIO, JIOOO03HATENBbHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO0OOpa30BaHUIO, IPOEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANPaBIECHHOCTH U YPOBHS 00y4€HHUs B JaJIbHEUIIEM;

4) popmupoBaHUS KYJIbTYpHI 310POBbS:

OCO3HAHUS LIEHHOCTU U3HU, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3/10pOBBII 00pa3 KU3HU, OCO3HAHMSI IOCIEICTBUN U HEMPUATHS BPEIHBIX
OpUBBIYEK (YHOTpPEOJEHUS] aJKOTOJsl, HApKOTHUKOB, KYypEHHUs), HEOOXOIUMOCTH
COOMIOICHNS TIpaBMJI OE30MACHOCTH MPH OOpalIeHUH ¢ XUMUYECKMMHU BEIIECTBAMU B
OBITY M peaTbHOU KU3HU;

5) Tpy10BOTO BOCITUTAHUS:

UHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOQECcCHil U TpyAa pa3IudHOTO poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESATENbHOCTH, B TOM YHCIIE HA OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUHU M0 XMMHUH, OCO3HAHHOTO BbIOOpa MHAMBUIYAIBHON
TPACKTOPUHU MPOJOJKEHUS OOpa3oBaHMsl € YYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOU
npo(hecCHOHANIBHON JEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHH, FOTOBHOCTb
a/JIalTUPOBATHCA B MPO(ECCUOHATIBHOM Ccperie;

6) SKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKHU LI€JIECOOOPA3HOTO OTHOIICHUS K MPHUPOJAE KaK UCTOUYHUKY YKU3HU
Ha 3emJie, OCHOBE €€ CyLIECTBOBAaHMsI, IOHUMaHUs IIEHHOCTH 3J0POBOr0 U 0€3011acHOro
oOpa3za >KHM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 370pPOBbIO, OCO3HAHHUS LIEHHOCTU COOJIOACHUS MpaBuUil 0€30MacHOTO
MOBEJEHUS NpU pabOTe ¢ BEUIECTBAMU, a TAK)KE B CUTYalUIX, YTPOKAIOLIIUX 3/I0POBbIO
U JKU3HU JIIOJICH;

CIIOCOOHOCTH TPHUMEHATh 3HAHHUA, MOJyYaeMble NpPU HU3YYCHUH XUMUH, IS
peleHns 3a/1a4, CBA3aHHBIX C OKPYKAloLeW NPUPOJHOM CpeloH, MOBBIIEHNS YPOBHS
HKOJIOTMYECKON KYJIbTYphl, OCO3HAaHUS TJOOAJIBHOIO XapakTepa HKOJIOTHYECKUX
npo0JieM U IMyTel X peleHus IOCPEICTBOM METOA0B XUMUH;

HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJACTBOBATHCS UM B IM03HABATEIBHOM,
KOMMYHHMKATUBHOW ¥ COLMAIBHOMN ITPAKTHKE.

METAIIPEMETHBIE PE3VJIBTATDBI

MeranpenMeTHbIE PE3YyJIbTaThl OCBOSHHS O00pPa30BaTEIIbHOM MPOrPaMMBbI IO
XUMHH OTPAKAIOT OBJIAJICHUE YHUBEPCAJIBHBIMH MTO3HABATEILHBIMU JACHCTBUSIMHU, B TOM
qucIie:

1) 0a30BbIC IOTHYCCKUE ICHCTBUSL:

BBISIBJISTH IIPUYUHBI M CJICICTBHUS ITPOCTHIX XUMHUCCKUX SBJICHUIA;

OCYIIECTBIISATh CPABHEHHE, KJIACCU(DHUKAIINI0O XUMUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHMAM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHYCCKUX OTepaIui;

CTPOUTH  JIOTHYECKOE  CYXKICHUE TIOCNIe  IPEABAPHUTEILHOTO  aHaju3a,
BKJTFOYAOIIEE YCTAHOBJICHUE IPHYNHHO-CIICICTBCHHBIX CBS3CH

co31aBaTh, MPUMEHSITh U MPEOOPA30BHIBATh 3HAKW M CHMBOJIBI, MOJICITH U CXEMBI
JUTSI peIieHUsT y9eOHBIX U TT03HABATEIIbHBIX 33124 C TIOMOIIBIO 1Ee/1arora;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKMX TIPOIIECCOB M HX
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MIOCJICICTBHS;
2) 0a30BbIC UCCIICAOBATEIILCKUE ICHCTBHSL:
C TIOMOIIIBIO TIeJ[arora MPOBOIUTh XMMHYCCKHI OIBIT, HECJIOXKHBIH 3KCIICPUMEHT,
JUI yCTAHOBIICHHSI OCOOCHHOCTEH 00hEKTa U3YyUCHHS, TPUYMHHO-CIICACTBEHHBIX CBSI3CH
Y 3aBUCUMOCTEH 00BEKTOB MEKIY COOOM;
C TOMOIIBIO TEJarora WJIM CaMOCTOATENILHO (OpMyIUpoBaTh OOOOINCHUS H
BBIBOJIBI T10 PE3yJIbTaTaM MPOBEACHHOTO HAOJIIOICHHSI, OTIbITA;
3) paboTa ¢ uHpOpMAITUEH:
BBISIBIIATh AeUIUTEI MHGOPMAIIMK, JTaHHBIX, HEOOXOAMMBIX JUIS PEIICHHS
MOCTaBJICHHOM 3aJ1a4H;
peoOpa3oBbIBaTh HHGOPMAIIMIO U3 OJHOTO BHIA B APYro# (TabiHIly B TEKCT
U 1p.);
UCKaTh WM OTOMpaTh MHGOPMAIIMIO WM JaHHBIC M3 MCTOYHHKOB C YYETOM
NPE/UIOKEHHON YUeOHOM 331U ¥ 3aJaHHBIX KPUTCPHUCB.

OBnasieHre YHUBEPCATbHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU JIEUCTBUSIMU:

OpPraHMU30BbIBAaTh YUEOHOE B3aMMOJEUCTBUE B TpymIie (ONpeaesaTh oOLe e,
pacnpenensTh poiiu, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C IOMOIIBIO II€Iarora WJIh CaMOCTOSITEIIbHO COCTABIISITh YCTHBIE U ITUCHbMEHHBIE
TEKCThl C KCIOJIb30BAHHEM WJUIFOCTPATUBHBIX MATEpPUAJIOB JIsl BBICTYIUICHHUS TEpen
ayJIUTOPUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKAaMU; pabOTaTh MHAMBUAYAJbHO M B TPYMIE: HAXOAUTH 00Iee
penieHre U paspemarb KOH(MIMKTHL Ha OCHOBE COIVIACOBAHMS MO3MIMM W yyeTa
MHTEPECOB; (OPMYITHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBO€ MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJa/a B OOUIMH MPOAYKT, IPUHUMATh U Pa3JEIsATh
OTBETCTBEHHOCTB U MPOSIBIIATh TOTOBHOCTH K ITPEIOCTABICHUIO OTYETA MIEPE]] TPYIIION.

OBnazieHNe YHUBEPCATHLHBIMU YUEOHBIMH PETYJISITUBHBIMU JICHCTBUSMM:

oOHapyxuBaTh Hu (POpMyIHUpPOBATH Y4YEOHYIO MpoOJIeMy, OINpPEAeNsTh IeIb
y4eOHOM eI TEIHbHOCTH;

BJIAJIETh OCHOBAaMHU CaMOKOHTpOJSI, CaMOOLICHKH, TMPUHATUS PEUICHUA U
OCYIIIECTBIICHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOI U MMO3HABATEIbHOM 1€ATEIbHOCTH;

COOTHOCUTH CBOM JCHCTBHS C IUIAHUPYEMBIMH pE3YyJbTaTaMHU, OCYILIECTBIISIThH
KOHTPOJb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHHUS PEe3yJbTara, ONPENEIAThH
CIoCOOBI ICUCTBUI B paMKax MPEJI0KEHHBIX YCIOBUI U TpeOOBaHMI, KOPPEKTUPOBATH
CBOM JICMCTBUSI B COOTBETCTBUH C U3MEHAIOIICICS CUTYAIUEH;

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;

NpEeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh MPHU PEIICHUH y4eOHOMU
3a/1a4y;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMbIil pe3yibTar
JESITeTLHOCTH, OMPENENATh TMO3UTHUBHBIC W3MEHEHWS W HampaBlIeHUs, TpeOyronme
JanbpHeHIen paboTsl;

OCO3HAaHHO OTHOCUTBCS K APYIOMY YEJIOBEKY, Er0 MHEHHIO.
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[MTPEIMETHBIE PE3YJIBTATDI

B cocraBe npeaMeTHBIX pe3yJbTaTOB M0 OCBOCHHUIO 00S3aTEIBHOTO COAEPKaHUS
BBIICNIAIOT: HAay4YHbIE€ 3HAHUS, YMEHHUS U CHOCOOBI JEHCTBUM, crenuduueckue s
y4eOHOTO MpeaMeTa « XUMHSI», BUJIBI IESITEIILHOCTH TI0 MOJTYYEHUI0 HOBOTO 3HAHUS, €TO
WHTEPIPETAINH, TPEOOPa30BAaHUIO M MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX
CUTYyalUsIX:

MpEACTAaBICHUE O 3aKOHOMEPHOCTSIX W TI03HABAEMOCTH SIBIICHUM TMPUPOBI,
MOHMMaHWe OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKd Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTAa OOIIEeH KyJIbTyphl U MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKa B YCIOBUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAaHHWE MecCTa
XUMHUHU CPEJIA IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBaMH IMOHATHIHOTO armapara U CUMBOJUYECKOTO S3bIKA XUMHUU
JUISL COCTaBIIEHUs (POPMYJT HEOPTAHUUECKUX BEIIECTB, YPABHEHUN XUMUYECKUX PEAKITUN
(c omopoit Ha anrOpUTM YYEOHBIX JEUCTBHII); BIIAJICHUE OCHOBAMH XUMHUYECKOUN
HomeHkIatypbl (IUPAC u TpuBHalbHON) M YMEHHE HMCIOJIb30BaTh €€ NSl pelIeHUs
yueOHO-TI03HaBATEIbHBIX 3a7]a4 C MOMOIIBIO YUUTENS; YMEHHUE HCIOIb30BaTh MOJIETU
1T OOBSICHEHMS] CTPOCHUS AaTOMOB W MOJIEKYJ IO alIropuTMy C OINOpOM Ha
OTIPEICIICHHUS;

MPEACTaBICHUE O CUCTEME XMMUYECKUX 3HAHUM M YMEHUE C MOMOIIBI0 YUUTENsS
MIPUMEHSTh CUCTEMY XMMHUUYECKUX 3HAHWM JJIsi YCTAaHOBJICHUS B3aMMOCBSI3EH MEXIY
M3YYCHHBIM MATEpUAIOM W TP MOJYyYCHUM HOBBIX 3HAHWM, a TakKe B MpoIecce
BBIMIOJTHEHUS Y4YEOHBIX 3aJaHuii W 1npu paboTe C MUCTOYHUKAMH XUMHUYECKOU
uH(dOopMaIuu, KOTopasi BKIIOYAeT:

BAKHEUIINE XUMHYECKUE TNOHATUA: XUMUYECKUU DSJIEMEHT, aTOM, MOJIEKYJia,
BEILIECTBO, IMPOCTOE M CJOXHOE BEIIECTBO, OJHOPOJHAs W HEOAHOPOJHAS CMECh,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJEKYJSIpHAs Macchl, KOJHMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIH 00BEM, OKCHJ, KUCJIOTa, OCHOBaHUE, COJNb (CPEmHss),
XUMHYECKasi pEeaKUHUs, pPEeakUHH COEAUHEHHUS, PEaKIUU Pa3JIOKEHUS, PpPEaKIHUH
3aMEIICHMs], peaKIuu 00MeHa, TeTIoBOM A (EeKT peakiuu, SK30- U IHAOTEPMUUYECKUE
peakIuu, pacTBOP, MaccoBas JOJs XMMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MaccoBas
JI0JIsl ¥ TIPOLICHTHAsI KOHIIEHTPAIIMs BEIIECTBA B pacTBOPE, PO aTOMa, dJICKTPUUCCKUM
CJIOM atoma, aTOMHas OpOWTallb, PaguyC aToma, BaJEHTHOCTh, CTEMEHb OKHUCJICHUS,
XUMUYECKasi CBSI3b, DJIEKTPOOTPHUIIATEILHOCTD, MOJISIPHAs W HEMOJspHAs KOBaJCHTHAsI
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBSI3b, KPUCTAJUIMYECKas pernieTka (aToMHas,
WOHHAsl, METaJUIM4ecKasi, MOJICKYJIsIpHasi), MOH, KaTHOH, AHWUOH, JJIEKTPOJUT U HE
ANEKTPOJUT, DJICKTPOJUTHYECKAsT  JUCCOIMAIUS, pEakluh HMOHHOTO  OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMU, OKUCIUTEIb U  BOCCTAHOBHTEIb,
OKHCJICHUE W BOCCTAHOBJIEHWE, DJICKTPOJIN3, XUMHUECKOE PaBHOBECHE, OOpaTUMBIC U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW PpEaKIuu, KaTajau3aTrop, MpeAeIbHO
nonyctumas konrentpanus (I11K), koppo3usi MmeTanios, CIIaBhI;

OCHOBOTIOJIATAIOIINE 3aKOHBI XUMHUH: 3aKOH COXpaHeHus Macchl, [leprnoanueckuii
3akoH /[. 1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUU XUMHUU: ATOMHO-MOJIEKYJISIpHAs TEOPHs, TEOPUsl DICKTPOIUTHYECKOU
JMCCOIMAIINM, a TaK)Ke MPEJICTABICHUS O HAYYHBIX METOAaxX IO3HAHUSA, B TOM YHCIIE
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AKCIEPUMEHTAIIbHBIX U TEOPETHUECKUX METOAAaX HCCIIECIOBAHUS BEILIECTB U U3YUYEHUS
XUMHYECKUX PEAKLINN;

MPEACTABIICHUE O NMTEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX JIEMEHTOB
(pamuyc aroMma, J3JIEKTPOOTPULIATETBHOCTH), MPOCTBIX M CJIOXKHBIX BEIIECTB OT
MOJIOKEHUST 3eMeHTOB B Ilepuomnyeckoit cucreme (B MalibIX MepuoAax M TIIaBHBIX
MOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUSI aTOMA; YMEHHE OOBSICHATH CBSI3b MOJOKECHHUS
sanemeHTa B llepuonnueckoil cUCTEME C YUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHUS
aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsii sijapa, oOllee YHCIO 3JIEKTPOHOB),
pacrpenesieHueM 3JIEKTPOHOB MO JHEPreTUYECKUM YPOBHSM aTOMOB IMEPBBIX TpPEX
MEPUOOB, Kalus U KaJIbIUs; KIacCU(PUIIMPOBATh XUMUYECKHUE FJIEMEHTBI C OMIOPON Ha
onpenencHus GU3NIECKOro CMbICa MUGPOBBIX TaHHBIX MEPUOANICCKON TaOIHIIHI,

yMEHUE KJIacCU(PUITMPOBATh XUMHUUECKHUE DJIEMECHTHI, HEOPTaHUIECKHE BEIIECCTBA
U XUMUYECKUE PEaKIMU C OMOPOl Ha CXEMbI; ONPENETsATh BAJICHTHOCTh U CTEIECHb
OKHCJICHUSI XUMHUYECKUX 3JIEMEHTOB, BUJ XUMUUYECKON CBSI3U M THUIl KPUCTAJUIMYECKON
CTPYKTYpBI B COEIMHEHUSX, 3apsi/] MOHA, XapaKTep CPEAbl B BOJAHBIX PACTBOPAaX BEIIECTB
(KUCTIOT, OCHOBaHHUM), OKUCIUTEIb U BOCCTAHOBUTEIL IO aJITOPUTMY YYEOHBIX
JICUCTBUU;

YMEHUE XapaKTepU30BaThb C OMOpPOM Ha cxeMy (QU3WYECKHEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO]I, 030H, BOJIOPOJI, rpaduT, aiMa3, KpEMHHUH, a30T,
dbochop, cepa, Xnop, HATpWUM, KalnWil, MarHvi, KajabIlMW, aTIOMHHHUH, >XEJe30) U
CJIO’KHBIX BEIIECTB, B TOM YKCJI€ UX BOJAHBIX PacTBOPOB (BOJIa, aMMHUAK, XJIOPOBOJAOPOI,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUIBI MeTauioB I - IIA rpynm, amomunus, menu (I1),
uuHka, xene3a (II u III), okcuast yrnepona (I u IV), kpemuus (IV), azora u gocdopa
(T u V), cepr IV u VI), ceprucras, cepHas, a3zoTucras, a3oTHas, (ocdopHas,
yroJibHasi, KPEMHHUEBAS KUCIIOTA U UX COJIM); ONMKUCHIBATh C ONOPOM Ha IUIAH U KITFOUEBBIC
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOEHHUS TMOCJE MPEABAPUTEIHHOrO aHajau3a IMoJ PYKOBOACTBOM
refarora, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTA OT HX CBOMCTB, BO3MOYKHOCTH
MIPOTEKAHUSI XMMHUYECKUX MPEBPAILICHUN B PA3JIUYHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPTraHU3M YEJIOBEKA U OKPYKAIOIIYI0 IPUPOIHYIO CPENY;

YMEHUE COCTAaBJISITH MO O00pa3ily, CXeMe, aJIrOpuTMy Y4UeOHBIX JEeWCTBHIA
MOJICKYJIIPHbIC U MOHHBIC YPaBHEHUS PEAKIIHMi (B TOM YHCIIEe PEaKIMii HOHHOTO 0OMEeHa
U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUii), WUIIOCTPUPYIOIINX XUMUYECKUE
CBOWCTBA HM3Y4YCHHBIX KJIacCOB / TPyNN  HEOPraHUYECKMX BEIISCTB, a TaKKe
MOATBEPKAAIONINX TEHETUYECKYI0 B3aUMOCBSI3b MEXKIY HUMU;

YMEHHUE BBIYUCISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYHO MAacChI
BEIIIECTB, MACCOBYIO JIOJIO XMMHUYECKOTO 3JIEMEHTa B COCAMHEHUU, MACCOBYIO JOJIIO
BEIIIECTBA B PAaCTBOPE, KOJUYECTBO BEIIECTBA U €ro Maccy, oObEM Tra3oB C OMOpPOH Ha
oO1ue GopMyJsibl; yMEHHE MTPOBOAUTE PACUETHI 10 YPABHEHUSIM XUMUYECKUX PEaKIUi 1
HAXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WM MPOJAYKTOB PEAKIIUH C
OTIOpOi Ha 00pa3el], aNroOpUTM yUeOHBIX JCHCTBUI;

BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOTO TIO3HAHUA (HAOII0ICHUE, U3MEPEHHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE) MPU HM3YYEHUU BEIIECTB MU XUMHUYECKHUX SIBJICHUU C
OMOpOM Ha aIrOpuUTM Y4eOHBIX ACUCTBU; yMeHHE CHOpPMYIHMPOBAaTh MPOOJIEMy H
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MPEVIOKUTh TYyTH €€ PEIICHUs C TMOMONIBI0 TeJarora; 3HaHUE OCHOB O€30IacHOU
paboThl ¢ XWMHMYECKMMM BEIIECTBAMHU, XMMHUYECKOW IOCYyJ0M H J1abopaTOpHBIM
00opy10BaHUEM;

HaJM4Yue MPaKTHUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIICCTBICHUS CJICIYIOIMINX
XUMHUYECKUX HKCIIEPUMEHTOB I10JI PYKOBOJICTBOM YUMTENSI C OOCYXJICHHEM ILIaHa
PabOTHI UJIM COCTABIICHUEM TaOJIMIIbI:

H3y4YeHHE U ONHUcaHue (U3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C GU3HMUESCKIUMHU ¥ XUMHUUYECKUMHU SIBJICHUSIMU;

OMBITHI, WJUTFOCTPUPYIOIIUE TPU3HAKU MPOTEKAHUS XUMUUYECKUX PEAKIIUA;

U3YYCHHUE CTIOCOOOB pa3/IesieHNsT CMECEH;

MOJIYYEHHUE KUCIOPOJIa U U3YUYEHHE €T0 CBOMCTB;

MOJIYYEHHUE BOJIOPO/Ia U U3YUYEHUE €r0 CBOMCTB;

MOJTYYEHHE YIIIEKUCIIOTO ra3a U U3y4eHUe €ro CBOMCTB;

MOJy4YeHHE aMMHaKa U U3YUYCHHUE €r0 CBOWCTB;

MIPUTOTOBJICHUE PACTBOPOB C OINPEICICHHON MacCOBOM J0JIEH PacTBOPEHHOIO
BCILICCTBA;

HCCJICIOBAHUE W OIMCAHWE CBOMCTB HEOPraHUYECKHX BEIIECTB Pa3IUYHBIX
KJIaCCOB;

IIPUMEHEHUE HWHIUKATOPOB (JlakMyca, MeTWIopaHka M (eHoadTarenHa) s
ONpeICTICHNS XapaKTepa Cpebl B paCTBOpaxX KUCIIOT U IIEJI0YEH;

W3YyYECHHE B3aUMOJACHCTBHUS KHCJIOT C MeETaJUlaMH, OKCHJIAaMHU METaJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMHU;

MOJTy4YE€HHUE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHME OJIHOTO METaJlIa IPYTUM U3 PacTBOpa COJIH;

uccneaoBanue aMm(pOTEPHBIX CBOMCTB TMAPOKCUIOB ATFOMUHUS U [IUHKA;

pelieHrne  JIKCIePUMEHTAIbHbIX 3aad 1o TemMe «OCHOBHBIE  KJIAcChI
HEOPraHUYECKUX COCTMHECHUIN;

pEIlICHUE  OKCIEPUMEHTAJIbHBIX  3a7ad MO0 TeMe  «ODJEKTPOJIUTUYECKAS
T CCOIUAITHS;

pEIlIEHUE AKCIEPUMEHTANBHBIX 3a7a4 Mo TeMe «BaxHeWIlne HeMEeTalIbl U UX
COCIUHCHUS;

pellIeHHE HKCIEPUMEHTANIbHBIX 3a7ad 1o TeMe «Baxuelmme Metaibl U UX
COCIUHCHUS;

XUMHUUYECKUE DKCIIEPUMEHThI, ULTFOCTPUPYIOIIUE MPU3HAKU MPOTEKaHUS PEaKIIUii
HOHHOTO 0OMEHa;

KaueCTBEHHbIC PEaKIIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI:
XJopua-, Opomua-, uoaua-, cynbdar-, docdar-, kapOoOHAT-, CHIMKAT-aHUOHHI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHus, KajbllUs, allOMUHUS, Keje3a (2+) u
xenesa (3+), meau (2+), nuHKa;

yMEHUE TIPEACTABIATh PE3YJNbTAaThl JKCIEpUMEHTa B (opmMe BBIBOJOB,
JI0Ka3aTeIbCTB, rPa)UKOB M TAOJIHI] M BBISBIATH SMIUPHUUICCKHIEC 3aKOHOMEPHOCTH;

BJIAJICHUE MPaBWJIaMU O€30MaCHOTO OOpAIeHUs C BEIIECTBAMU, UCTIOJIb3yEeMbIMU
B IIOBCEIHEBHOW JKM3HH, a Tak)Ke IpaBWIaM{ IIOBEICHHUS B IIEIAX COepeKeHUS
3I0POBbSI U OKpYXKalollleld MPUPOJHOW Cpebl; TMOHMMaHuE Bpenaa (OMACHOCTH)
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BO3JICUCTBHSI Ha JKMBBIE OPraHU3MbI OIPEIEICHHBIX BEIIECTB, a TaKXKe CIOCO00B
YMEHBIICHUS! U MNPEJOTBPAILCHUS WX BPEIHOIO BO3JCUCTBUS; MOHHUMAaHUE 3HAYCHUS
KUPOB, OCIIKOB, YIJIEBOJIOB LISl OpPraHU3Ma YeJIOBEKa;

BJIAJCHUE OCHOBAMU XHUMHUYECKOM TIpPaMOTHOCTH, BKJIIOYAIOLIEH yMEHHUE
NpaBUWJIBHO MCIOJb30BaTh HW3Y4YEHHBIE BEIIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEpaJbHbIe YIOOPEHUS, METAJUIbl U CIUIABBI, MPOAYKTHI MEpepadOTKU MPUPOIHBIX
UCTOYHUKOB YTJIEBOAOPOJOB (yIiisi, MPUPOJHOTO Tra3a, HepTH) B OBITY, CEIHCKOM
XO034iCTBE, HA NPOU3BOJCTBE; YMEHUE NPUBOAUTH MPUMEPHl MPABUIHLHOIO
WCIIOJIb30BaHUs U3YUYEHHBIX BEIIECTB U MaT€pUAIIOB;

YMEHHE YCTaHABIIMBATh CBA3U MEXKAY PEaJbHO HAOII0IaeMbIMU XUMHYECKUMHU
SBJICHUSIMH ¥ TIPOIECCAMHU, TPOUCXOMSIIMMHA B MaKpO- U MHUKPOMHUPE, OOBSICHATH
MIPUYMHBl MHOTOOOpa3usl BEIIECTB; YMEHHE WHTETPHUPOBATH XUMHUYECKHUE 3HAHUS CO
3HAHUSAMHM JAPYTUX YUYEOHBIX MPEIMETOB C MOMOIIBIO NIEarora;

npeacraBieHne o cdepax mnpodeccHoHATBLHON JESTENbHOCTH, CBS3aHHBIX C
XUMHUEH H COBPEMEHHBIMHU TEXHOJOTHUSMH, OCHOBAaHHBIMA Ha JIOCTUKEHHUSX
XUMUYECKON HayKH; HaJIM4Me OMbiTa padoThl C Pa3IUYHBIMU HCTOYHUKAMU
uHopMaIMU MO0 XUMHUHU (HAYyYHO-TIOMYJISIpHAS JIMTEpaTypa, CIOBapH, CIPABOYHUKH,
MHTEPHET-PECyYpChl) C OMNOpPOMl Ha aIrOpPUTM: yMEHHE OOBEKTHBHO OILICHUBATh
uH(}OpMAIUIO O BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUIECKOM MPUMEHEHHH.

PesynpTaThl 1mo rogam GOpMyIHpPYIOTCS [0 NPUHIMITY J00aBIEHUS HOBBIX
pe3yJabTaTOB OT rojia K Trojly, Y€ Ha3BaHHbIE B MPEIbIAYIIMX Tofax MO3UIIMHU, Kak
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCS (PE3yIbTaThl OUEPEAHOIO TOJa
10 YMOJIYAHUIO BKJIFOYAIOT PE3yJIbTAaThl MPEIbIAYIIUX JIET).

8 KIIACC

packppIBaTh CMBICI OCHOBHBIX XHMHMYECKHX IIOHSATHH: aToOM, MOJIEKya,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEILLECTBO, CIOXKHOE BEIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJCHTHOCTb, OTHOCUTEIbHAs aTOMHAs M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBasi JOJII XUMHYECKOIO 3JIEMEHTA
B COCOUHEHUHU, MOJSIpHBIA O0O0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3]IEKTPOOTPUIIATEIILHOCTH ™, CTENEHD OKHCJICHMS, XUMHAYECKAs peakiusi,
KJaccu(pUKauusa peaklHil: peakuuyd COEAUMHEHUS, PEaKUUU pPa3NIOKEHMs, pPEaKIuu
3aMEIleHHs], peaKIMi 0OMEHa, 9K30- U SHJIOTEPMHUECKHE PEAKLIUH; *TEIIOBOM 3(PdeKT
peakuuu™; aIpo aroma, dJEKTPOHHBIA CJIOW aroma, aTOMHasi OpOUTalb, paluyC aToma,
XUMHUYECKasl CBSA3b, MOJISIPHAS] U HEMOJspHasi KOBAJEHTHAsl CBSI3b, MOHHAS CBS3b, HOH,
KAaTHOH, aHWOH, PacTBOP, MAaccoOBasl J0Jsl BellecTBa (MPOLEHTHAs KOHLEHTpauus) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MHOHATUH (cM. 1. 1) m
MPUMEHSTH 3TH MOHSATHUS IPU OMMCAHUU BEUIECTB U UX MPEBpAIlCHUH;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUISI COCTaBJICHUS (OpMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEaKIUi, 3JIEKTPOHHOTO OanaHca;

OTPEENATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTETIEHb
OKHUCJIEHUSI DJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX C OMOpPOM Ha OMpenesieHUs, B TOM
YHuClie CTPYKTYPUPOBAHHBIE; IMPUHAJJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY Kilaccy
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coenmuHeHW 1o GopMyiaM; BHUA XHUMHYECKOW CBS3U (KOBAJICGHTHAas W HWOHHAs) B
HEOPTraHUYECKUX COEAUHEHUSX;

UMETh NPEACTABICHUE O CHUCTEME XHMHUYECKHX 3HAaHWUI, YMEThb C IOMOIIBIO
YUHUTENS] MIPUMEHSTh CUCTEMY XUMUYECKUX 3HAHWM, JJISI YCTAHOBJIEHUS B3aUMOCBS3U
MEXIy U3YYEHHBIM MaTEpHAJIOM U MIPU MOJYYEHUU HOBBIX 3HAHUH, a TaKXKe MPHU padoTe
C UCTOYHHUKAMHU XUMHUYEeCKOW wuHpopmaruu. OpHUEHTHUPOBATHCA B TOHATUAX U
OrepupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH MIPHU BHIMOJHEHUN YU€OHBIX 3a1aHHUM
Y pEUIEHUM PacUETHBIX 33Jlay C ONOPOM Ha aJITOPUTM YUYEOHBIX NEHCTBUN H3yYECHHBIE
3aKOHBI M TEOpHUH: 3aKOH coxpaHeHus Maccel, Ilepumogmueckunn 3axon JI.U.
MenpeneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJIIpHas
teopus. CooTHOCUTH 0003HAUYEHMs, KOTOpble MMeroTcsi B Tabnuie «llepuomuyeckas
cucreMa  xumuueckux — anemMeHtoB . M.  MengeneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTHKAMU CTPOEHUS aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB M 3apsl sapa,
oO11ee YUCIIO 3JIEKTPOHOB M PAaCIpPEIEICHNUE UX 10 3JIEKTPOHHBIM CIIOAM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJEMEHTHhI; HEOPraHMYeCKUEe BEIIECTBA;
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIMH BEUIECTB, IO
TEIUIOBOMY 3P PEeKTy, IO U3MEHEHHUIO CTENEHU OKUCICHUSI XUMUYECKUX 3JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHYECKHUE CBOMCTBAa BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas ONMUCAHUE MPUMEPAMH MOJEKYISIPHBIX YpaBHEHHUM
COOTBETCTBYIOIIMX XUMHUYECKAX PEAKIIUI C OTIOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBAa M CTPOCHUS;
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHUAX MOCIIE
MIPEABAPUTEILHOIO 00CYXKAECHUS C I1E1arorom;

BBIYUCIISAT OTHOCHUTEIIBHYIO MOJIEKYJISIPHYKO W MOJIIPHYIO MAacChbl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3J€MEHTa Mo (GOpMYyJie€ COECTUHEHUS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHUIO XMUMHUYECKOW pPEAKIHHU C
ONIOPOW Ha aJITOPUTM;

MPUMEHSITh OCHOBHBIE OIEPALMU MBICTUTEIBLHON JIEATEIbHOCTH — aHalIU3 H
CHUHTE3, CpaBHEHHE, O000OIICHHWE, CcHUCcTeMaTu3aus, KilacCu(uKamms, BBISBICHUE
MIPUYUHHO-CIEACTBEHHBIX CBA3EH — JJIl U3Y4YEHHUsS CBOWCTB BEUIECTB U XUMHUYECKHUX
peaKkiii, eCTEeCTBEHHO-HAYYHBIE METOJbl TO3HAaHUS — HAONIOJCHHE, W3MEpPEHHE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBIN)* 107 PYKOBOJICTBOM
Me1arora;

CJIeIOBaTh MpPaBWJIAM TMOJIb30BAaHUS XMMHUYECKOW NOCYJI0M W J1abopaTOpHBIM
o00OpyZOBaHMEM, a TaKXe MpaBWjaM OOpalleHMs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIUSIMU MO BBITIOJIHEHHUIO JTA00PATOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYECHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOJAa M KHUCIOPOIA), MPUTOTOBJICHUIO
PAaCTBOPOB C OMPENEIEHHOW MACCOBOM JOJIEW PACTBOPEHHOTO BEIIECTBA; INIAHUPOBATH
Y TPOBOJIUTh XUMHUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHCJIOT C TIOMOIIBI0O WHIUKATOPOB (JakMmyc, (eHondTanenH, METWIOPAHX U Jp.),
MOATBEPAKAAIONMINX KAYECTBEHHBIM COCTaB HEOPraHUYECKUX BELIECTB (KaueCTBEHHBIE
pEeaKIuy Ha UOHBI) M0l PYKOBOJICTBOM I1€/1arora.
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9 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATUN: XUMHUYECKHI SJIEMEHT,
aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BEILECTBO,
BaJICHTHOCTh, 3JEKTPOOTPUIATEIILHOCTD, CTENEHb OKHCIIEHUS, XUMUYECKas peaKiius,
XUMHYECKas CBS3b, *TEIIOBOM 3((EKT peakiunu, MOJIb*, MOJSPHBII 00BEM, pacTBOD;
AIIEKTPOJIUTHI, HEINEKTPOJIUTHI, SICKTPOIUTHYECKAS AUCCOIUAINS, PEAKIIUU HOHHOTO
oOMeHa, KaTalu3aTtop, *XHMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIe
peaKuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCIUTENh, BOCCTAHOBUTEIb,
OKHCIICHHE U BOCCTAaHOBJICHHE, aJUIOTpOmnusi, amM(pOTepHOCTb, XUMHYECKas CBSI3b
(kOBaJICHTHAsi, WOHHAs, METAJUIMYECKas), KPUCTAIUIMYECKAs pelETKa, *KOppo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XHMHMYECKOHW pEaKUuu™, MpeneiabHO JOMyCTHMas
koHueHTpanus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX MOHATHH (cM. . 1) u
INPUMEHSTH 3T IMOHATHUS IPU ONMCAHNUHU BEUIECTB U UX MPEBPAILEHUH;

UCIOJIb30BaTh 3HAKU W CHUMBOJIBI JUIsl (PUKCAIMM pe3yJbTaTOB HaOJIO[EHU,
cocTaBlieHUs] (OpMyJl BEIIECTB U YPAaBHEHUH XMMMUYECKUX PEAKLIMW, 3allMCU JIaHHBIX
ycnoBuil 3a7a4d. Mcnons3oBaTh 0003HaUeHus, umeromrecs B [lepuonndeckoii cucteme
1 TabJvIle PAaCTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJIsI BBINIOJTHEHUS
3a1aHUM.

OTNPEAETATh BAJEHTHOCTh M CTEMEHb OKHCIEHUS XUMHUYECKHX DIEMEHTOB B
COCIUHEHHSX PA3IUYHOTO COCTaBa; MPHHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCY COEAMHEHUN C ONOPOW Ha OIPENEIECHHUs, B TOM YHUCJIE CTPYKTYPUPOBAHHBIC;
BU/Ibl XUMHYECKOM CBSI3U (KOBaJEHTHAsl, MIOHHAs, METAJUIMUECKAasi) B HEOPTraHMYECKUX
COEIMHEHMSX; 3apsii MOHA IO XUMHUYECKOW (opmyie; XapakTep cpelbl B BOJHBIX
pacTBOopax KHCIOT W IHIejoued, *TUIl KPUCTAIMYECKOM PpEIETKH KOHKPETHOTO
BellecTBa’™;

packpbiBaTh  cMbici  [lepuommueckoro 3akona J[.M. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHMMAHHME: *OMHCHIBATHh U XapaKTEPU30BATh* TaOIMYHYIO
bopmy Ilepuoanueckoil CUCTEMBl XHUMHUYECKHX OJJIEMEHTOB: pa3inyaTh MOHSITUSA
«rnaBHasg noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynma)», manble u
00JIbIIIME TIEPUOJIBI, *COOTHOCUTL* 0003HAUECHHSI, KOTOPHIE UMEIOTCS B TIEPUOAUYECKOM
TabJIMIIe, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMHYECKHX DJIEMEHTOB
(cocTaB u 3apsa aapa, o0IIee YnuCIo AIEKTPOHOB U paclpeieNieHHe X M0 AIEKTPOHHBIM
CIOSAM); *OOBSICHATH™ OOLIME 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIIEMEHTOB M WX COCIWHEHHWH B Mpefesiax MalbIX MEPUOA0B W TIABHBIX MOATPYMI C
YYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE DJEMEHTHl; HEOPraHWYECKHE BEIIECTBA;
XUMHUYECKHE peakuuu (M0 YMCIy U COCTaBy YYAaCTBYIOIIMX B PEAKLMU BEILIECTB, IO
TerioBoMy 3G (EKTy, M0 U3MEHEHUIO CTENeHEeH OKHCICHHUS] XUMHUYECKUX 3JIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U clielu(UIECKue XUMUYECKUE CBOMCTBA
BELIECTB Pa3IMYHbIX KJIACCOB, MOATBEPXkAasl OMMCAHHUE MPUMEPAMH MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMUUECKUX PEAKLIUM C OIIOPOM HA CXEMBI;

COCTaBJISITh YPAaBHEHUS AJICKTPOJIMTUYECCKONW TUCCOLMAIIMU KUCJOT, IIeToued u
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COJICH; TIOJIHBIE M COKpAIEHHBIC YPaBHEHUS PEaKIMi MOHHOTO OOMEHA; ypaBHECHHS
peaKkuuii, MOATBEPKIAIOIINX CYIIECTBOBAHUE FEHETUYECKOUN CBSI3U MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIUid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOXKHOCTH TNPOTEKAaHUSI XHMHUYECKHX TMPEBPALICHUN IIOCIE MPEABAPUTEIBLHOIO
00CYXJIEHHUSI C TIEAarorom;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIO XHMHYECKOTO 3JIeMEHTa 1Mo (OpMyJie COCTUHEHHUS, MacCCOBYIO OO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHl MO YPABHEHUIO XMUMHUYECKOW pPEaKINH C
OIIOPOM Ha aJTrOpUTM;

CJIEIOBaTh NPABWJIAM IOJIb30BAaHUS XHMHUYECKOW NOCYJOM M J1a0OpaTOPHBIM
o0oOpyJ0OBaHHEM, a TaK)Ke IMpaBWjaM OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUH C
MHCTPYKITUSIMU TI0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB MO TOJYUYSHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIOTO Ta3a);

MPOBOAUTh PEAKINM, MOATBEPXKIAIOIIME KAYECTBEHHBIH COCTAaB PAa3IUYHBIX
BEILIECTB: PACIO3HABATh OMNBITHHIM NYTEM XJIOPUA- OpOMHI-, HOIUI-, KapOoHAaT-,
docdar-, cunmkar-, cyinbdar-, TUIPOKCUA-UOHBI, KATHUOHBI aMMOHHUSI U HOHBI
M3YYEHHBIX METAJUIOB, NPUCYTCTBYIOLIME B BOJHBIX PAcTBOpPaX HEOPraHUYECKHUX
BEIIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIMU MBICTUTEILHON NIEITEIBHOCTH — aHaIU3 U
CUHTE3, CpaBHEHHE, O0O000IIEeHUEe, CHUCTEeMaTH3allhi0, BBISIBJICHUE  MPUYHUHHO-
CIEACTBCHHBIX CBA3€d — i1 W3YYCHHS CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIUU;
€CTECTBEHHO-HAy4YHbIE METO/bl MO3HAHUSI — HAOJIOJIEHUE, U3MEPEHUE, MOJICTUPOBAHHUE,
AKCIIEPUMEHT (peanbHbIA U MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

B nanHOM BapuaHTe NpeiaraeTcs:

- U3y4eHHEe MaTepuaia KpyInHbIMU OJIOKaMU;

- ofepexaroriee 00yueHue;

- 8O3MO}CHOCHb NPUMEHEHUA 3HAHUI 8 PA3IUYHbIX YC108UAX (NEPeHOC 3HAHUIL NO AHAN0ZUU_OM_Q0UWiUX C8OUCHE
DA3JIUYHBIX K1ACCO8 6eULeCmE K 00uumM u_cneyupuueckum ceoucmeam KOHKPEMHbLIX 6eUlechig), Umo yseaudusaenm 0010
CAMOCMOAMENbHOCHU 00YUAIOUUXCA RPU U3YYEHUU HOBbLX H1EM.

CoOmroaeTcst  JIOTMKa  M3y4Y€HUs  BEIIECTB —  CBOMCTBA  BEUIECTB  OMPENEISAIOTCS  CTPOCHHUEM  aTOMOB,
ANEKTPOOTPHUILIATEIBHOCTHI0, XUMUYECKON CBSI3bI0 M CTPYKTYpPOM BEIIECTBA, B YaCTHOCTH, TUIIOM KPUCTAJNIMYECKHX PEIIETOK.
(Tembl: cTpoeHMEe aToma, CTPOCHHE BEIIECTBA, BAXKHEUIIME MPEICTABUTEIN MPOCTHIX U CIOXKHBIX BEIIECTB, XUMHUYECKUE
peakiun).

M3MeHeHune IaHupoBaHus M0 pa3zieliaM U TEMaM COCTOUT B CIEAYIOIIEM:

- U3y4Y€HHE OCHOBHBIX BOMPOCOB HEOPIaHUYECKOM XMMHUU OCYLIECTBISIETCS B 8 Kiacce, 0oJibllie BpEMEHHU BbIIEIAETCA Ha
IpuMeHeHue 3HaHui B 9 kiacce. M3 9 knacca B 8-i1 nepeHeceHbl TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEaKLIHM'",
"DNeKTpoIUTHYECKAs TUCCOUHALNSA. XUMUUECKUE PEAKIIUU B pacTBOpax';

- TiepecTaHoBKa TeMm, 9 kimacc: TemMa «Mertamibl»y nepen «Hemerammamuy, T.k. ydamuecs ¢ 3[IP Goinbiiie 3HAKOMBI €
METAJJIAMH U JIETYE XAPAKTEPU3YIOT UX MO CBOMCTBAM U MPUMEHEHUIO;

- TIepepacrpesiesieHle CoJiepKaHusl OAHUX TeM B Apyrue (pacKpbiBaeTcs HA KOHKPETHBIX MpUMEpax APYrux tem). Tema
"Xumuss M OKpyxkaromias cpefa’ pacKpbIBaeTCsi Ha KOHKPETHBIX MpHUMEpax B pazaenax "MeTamibl U UX COEOUHEHHUS',
"Hemeramnst IV-VII rpynn u ux coegunenus";

- oObenMHEHHE TeM (JaeT OOJbIlle BO3MOXHOCTEHW [JIi WCIOJIb30BAHUS CpPaBHEHUS — CXOJICTBA M OTJIMYMIA, TeMa
«Kucnopon» u tema «Bonopoa»);

- BbigeneHre oTaenbHbiX TeM (Tema «llepBoHauanpHble TMOHATHS OO0 OpPraHUYECKUX BEIECTBAX»). BbiieneHue B
OT/ICJIbHYIO T€My, B KadecTBe "OyKBaps IO OpPraHWYECKOM XUMHUHU'", HaeT BO3MOXKHOCTH YIJIyOJSTh TMOHSTHS: ONPEIeSICHUs,
KJ1accu(ukanys, OCHOBaHUS JJi KiIacCU(PUKalUKU, HOMEHKIIATypa, 00IMe CBOMCTBA BEIIECTB, CTPYKTYpa BEUIECTBA, COCTABICHUE
dhopmyt o ob1ieit hopmysie U 1Mo Ha3BaHMIO, HA3bIBAaHUE BEIIECTBA MO (hopMmyIie.
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8 KUIIACC

(2 4 B HEenemto, Bcero 68 u)

Ne
n/n

HaumeHnoBaHue pa3aejioB 1 TEM NPorpaMmmbl

KoaunuyecTBo yacoB

BCEro

KonTpoan
HbIE
padoThl

IpakTHye
cKHe
padoThI

OcHoBHEBIE BHUABI 1€ATCJIBbHOCTH

DJIeKTpPOHHBIE
(undposbie)
o6pa3oBaTeJib
HbI€ pecypchl

Pasznen 1. HepBOHa‘laJ'l])H])Ie XUMHYECCKHUE MMOHATHUA

11

Xumusi - BaxkHas o00JacThb €CTECTBO3HAHUS W TMPAKTUYECKOU
JIeSITEILHOCTH YEI0BEKa

4

2

PacKpbIBaTh CMBICI H3Y4aEMbIX IIOHATHII C IIOMOIIBIO
Te1arora.
PackpbIBaTh POJIb XUMHH B IPUPOJIC U JKU3HU YEIIOBEKa, €€
CBSI3b C APYTUMH HAayKaMHU.
Pa3migaTh YUCTHIE BEIECTBA U CMECH; OJHOPOIHEIE U
HEOJHOPOJHBIE CMECH;
PasnmiuaTh Gu3myecKre 1 XUMAYECKUE SIBJICHUS C OOPO
Ha OTIpeJIeIICHHSI.
OnpenensiTh NPU3HAKNA XUMHYECKHX PEaKIHil U yCIOBHs
HX HPOTEKAHUS.
(CrrenoBath npaBmIaM NoJIB30BaHMUS XMMHYECKOH ITOCYHON
1 1a00pPaTOPHBIM 00OPYIOBAaHHUEM, a TAKKE MPABHIAM
00paleHns C XHMUYECKHMH BEIIECTBAMHU B
COOTBETCTBHY C HHCTPYKIUSMH 10 BBIITOTHEHHIO
MPAKTHYECKHUX PabOT IO KOHTPOJIEM Mearora.
[[1aHUPOBATH U IPOBOJAUTH XUMHYECKHIT SKCIICPUMEHT T10
H3YYCHUIO ¥ ONIMCAHUIO (PU3MIECKUX CBOMCTB BEIIECTB,
CII0CO0OB Pa3JeNeHHs CMecei BEIIECTB MO
PYKOBOJZICTBOM IeJiarora ¢ 00Cy>K1€HUEeM I1aHa paboThl.
Mcrions30BaTh IpH BHITOIHEHHN yI€OHBIX 331aHUH U B
MPOIIECCE UCCIIEAOBATENBCKOM ACATEIBHOCTH HAyYHO-
MOMYJSIPHYIO JINTEPATYPy XUMHYECKOTO COJIEpIKaHHUs,
CIpaBOYHBIE MaTepHUaIbl, pecypchl HTepHeTa mox
PYKOBOZICTBOM I€/Iarora.
BricTpanBath pa3BEPHYTHIE IHCBMEHHBIE W YCTHBIC
oTBeTHI ¢ omopoil Ha uWH(poOpManWIO W3 ydeOHMKA U]
CIIpaBOYHBIX ~ MaTEepHaloB, IPAMOTHO  HCIIOJNB30BATH)
M3ydeHHbIH TOHSITHHHBIN anmapart Kypca XHMHH

Bubnuoreka
IHOK
https://m.eds
00.ru/7f418
37c

PoOII

1.2

BCIIICCTBa U XUMHWYCCKHE pCaKIINU

[TprMeHSTh ecTeCTBEHHO-HAYYHBIE METO/IBI TO3HAHHUS (B
TOM YHCIIe HaOIIO/ICHNE, MO/ICTIUPOBAHHE,
9KCIIEPHMEHT) U OCHOBHBIE OIIEPAlliH MBICIHTEIEHON
JESATENBHOCTU (CpaBHEHHE, KIIaCCH(HKALNS) IS
M3YyYCHHS BEUIECTB M XMMUYECKUX PEaKIrii ¢ Oopoii Ha
AITOPHUTM HIIH CXEMBI.

PaCKpLIBaTL CMBICJI U3y4aCMbIX TOHSTUH M 3aKOHOB U

Bbutnuoreka IIOK
https://m.edsoo.ru/7f418

37c
POIII
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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

MIPUMEHATH OTH ITOHSTHS IIPU OITHCAHUU CBOICTB
BEILIECTB U UX MPEBPAILEHUH ¢ ONOPOW Ha IJIaH U
KIIFOYEBBIE CIIOBA.

PazmigaTs Gu3HdYeckue U XUMHIECKHE SBICHUS, OOBICHSITH
HX CYIHOCTb C TOUKH 3PEHHUsI aTOMHO-MOJIEKYJIIPHOTO
YUEHUs C OIIOPOH Ha ONpEJIEIeHNs U CXEMBL.

OnpenensiTh NPU3HAKKA XUMHYECKUX PEAKIUH, YCIOBHUS HX
HPOTEKaAHUS.

(OOBSCHATD CYIHOCTh (PU3NUECKUX U XUMHYECKUX
SIBJICHUH C TOUKH 3PCHHS aTOMHO-MOJICKYSIPHOTO
Y4EHHS C HCTIOJIb30BAHHEM BU3YaJIbHOI OMOPBI.

[KitaccndunupoBaTs XUMIYECKHE PeakuH (0 YHUCITY U
COCTaBY pearnpyomux U 00pa3yIoIiXcs BEIECTB) C
OIOPOH Ha CXEMBI.

(CocTaBisaTh hOpMyIIBI OHHAPHBIX BEIIECTB 110
BaJICHTHOCTH U OIIPEIeIIATh BaJIEHTHOCTB 110 (hopMyIaMm
BEIIECTB C OMOPOil Ha AJITOPUTM y4EOHBIX JEHCTBHUI.

PaccTaBisaTh KO OUIUEHTH! B yPaBHEHUAX XUMHUUECKHX

peaKnuii ¢ OIOpOil Ha aANTOPUTM YISOHBIX ACHCTBUM.

(CiieioBaTh npaBmiiaM MOJIB30BAHMA XMMHYECKOM IOCYI0M U

J1a00paTOpHBIM 000PYIOBAHHUEM, & TAKXKE ITPABHIIaM

0OpAILEeHNs C BEIECTBAMHI B COOTBETCTBHU C

MHCTPYKUHSMH T10 BBIITOJIHEHHIO JIA00PaTOPHBIX

XAMHUYECKUX OIBITOB ITOJ KOHTPOJIEM IeIarora.

Vcrons30BaTh NpH BBITOIHEHNN YIeOHBIX 3aaHAH U B

POIIECCE UCCIIEAOBATENBCKOIN ACATEIEHOCTH Hay4HO-

TOITYJSIPHYIO JIATEPATyPy XUMIIECKOTO CONePIKAHNS,

CIpa-BOY-HbIe MaTepHaIbl, pecypchl FIHTepHeTa mox

PYKOBOJICTBOM II€/jarora.

BricTpanBaTh pa3BEPHYTHIC IHCHMEHHBIE W YCTHBIC)

oTBeTHI ¢ oOmopoil Ha uWH(poOpMamui0O M3 ydeOHHKA U

CIIpaBOYHBIX ~ MaTEepHalOB, IPAMOTHO  HCIIOJNB30BATH)

[M3ydeHHbIH NOHATHHHBIH anmapaT Kypca XHMHHI

1.3

KonnuecTBeHHBIE OTHOLICHHUS B XUMUH

[PackpbIBaTh CMBICH M3y4aeMbIX MOHATHN U IPUMEHATD 9TH
MOHATHSA, a TAKXKE H3yIEHHBIC 3aKOHBI M TEOPUHU UL
peleHus pacu€THBIX 33/1a4 C MOMOIIIO Ne1arora.
BEIMUCTATE MOIAPHYIO MAacCy BEIIECTB; KOJTUIECTBO
BEIIECTBA, 00BbEM rasza, MacCy BELIECTBA C OMOPOil Ha
obpaser, Ha (HOPMYIIBI;

[IpoBOIUTH PacyEThl O ypaBHEHUSAM XUMHYECKIX
peakiuii ¢ ormopoii Ha oOpasel, aNropuT™M yueOHbIX
JIeHCTBUI: KOJMUYeCTBa, 00bEMa, MacChl BEIIECTBA 110
H3BECTHOMY KOJIUYECTBY, 00BEMY, Macce peareHTOB MU
MIPOIYKTOB PEaKIUH.

BricTpauBaTh pa3BEPHYTHIC MUCHMEHHBIC U YCTHBIC OTBCTHI
c onopoii Ha mHpOpMaIMIO M3 y4eOHHMKa M CHPaBOYHBIX]

MaTEpUaIoB, TpaMOTHO HMCIIOJIb30BaTh H3y‘{eHHLIﬁ

MOHATHUITHBIIN arrapar Kypca XuMHHu € IIOMOIIbIO IT€arora.

Bbubnauoreka [JOK
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Utoro no pazgeny

14

3

Pazgen 2. Ilepuoauuecknii 3akon u [lepuoanyeckas ¢

ucrema xummnuyeckux jiemeHnToB . . Menaeneena.
Ctpoenue aToM0oB. XUMHYecKasi cBsi3b. OKHCINUTEIHHO-BOCCTAHOBUTEIbHbIE PeaKIUH

2.1

Crpoenne atoMma. [leprogmdeckwii 3akoH u [leproamueckas cucrema
xuMmudeckux anmemenToB JI. 1. Menneneena

7

PackpbIBaTh CMBICII IEPHOIUIECKOTO 3aKOHA IO,
PYKOBOZCTBOM IEarora.

[ToHMMAaTh CylIECTBOBAaHHE NEPUOANYECKOI 3aBUCHMOCTHU
CBOICTB XUMUYECKHX DJIEMEHTOB (H3MCHEHHE PaJiyCOB
ATOMOB H JI€KTPOOTPULIATEIFHOCTH ) H UX COSIHHEHHI
OT I10JI0’KEHHUS B TIEPHOTHMIECKOM CUCTEME H CTPOEHUS
aToMa C UCIIONB30BaHMEM CXEM U TaOlIHIl.

|Y cTaHaBIMBATH CBS3b MEXKILY IIOJIOXKEHHUEM DJIEMEHTA B
NEPHOJNIECKON CHCTEME U CTPOCHHEM €r0 aToMa
(cocra u 3apsi sapa, o0Iee 9NCII0 MMEKTPOHOB U
pacrpezeneHne ux 1o 3JIeKTPOHHBIM CJIOSM) 10
oOpasiy.

[TporHO3upoBaTh XapakTep H3MEHEHHs CBOICTB
9JIEMEHTOB ¥ UX COSJUHEHHH 110 TPYIIIaM | IIepHoJaM
Ileproanyeckoii CUCTEMBI C TOMOILIBIO M1E1arora.
XapakTepnu3oBaTh XUMHUUECKHE JIEMEHTHI IEPBBIX TPEX
NIEPHOJIOB, KNS, KAJIbIHS 110 HX ITOJI0KEHHIO
B [lepuonuueckoii cucreme /. . Menneneea.

CrenoBaTh npaBmiaM Oe30macHol paboTsl B TabopaTopun
IIPU UCIIOJIL30BAHUU XUMHUIECKON MOCYIbI U
000pyHOBaHHUS IO KOHTPOJIEM IIe/larora.

BricTpanBaTh pa3BEpHYTHIE MMCEMEHHBIE U YCTHBIE
OTBETHI C OITOPOH Ha HHAOPMAIHIO U3 YIEOHUKA 1
CIPaBOYHBIX MaTEPHANIOB, PAMOTHO HCIOJIB30BATh
M3YYEHHBIH TTOHATUIHBIN anmapar Kypca XUMHH II0CTIe
CTPYKTYpUPOBAHUS MaTepHaia ¢ HCIIOIb30BaHUEM
KIIMIIIE.

Vicrions30BaTh NpH BBIOITHEHUN yIeOHBIX 331aHUH
TEKCTHI yueOHHKa [OCIIe CTPYKTYpHUPOBAHUS MaTepHaa,
crpaBo4Hble MaTepuans! ([lepHoamdeckyro cucTeMy
XUMHYecKuX aneMenToB J{. V1. Menneneesa, Tabuuiy
PacTBOPUMOCTH KHCIIOT, OCHOBaHUM U COJIEH B BOJIE,
IJEKTPOXUMHYECKHUI PSIJ] HAIPSHKEHUH METAJIIOB).

icrions30BaTh MpU BBHIIOTHEHHM y4eOHBIX 3aJaHHN U B

[poriecce  MCCIEIOBATENbCKOM  JIEATEIPHOCTH — HayYHO]

[OIyIApHYI0 JHTEpPaTypy XHMHUYECKOTO COMCpKAHUS,)

cpaBounble MaTepuanbl, pecypcsl MHTepHeTa — mofy

YKOBOJICTBOM IIeJIarora

bubanoreka IIOK
https://m.edsoo.ru/7f41
837¢c

2.2

CTpoeHHe BEIIeCTB.
XumMudeckas CBS3b. OKI/ICJ’IHTCJ’[BHO-BOCCTaHOBI/ITeJ'IBHI)Ie pCakun

[PackpbIBaTh CMBICI H3y4aeMBbIX OHSTHH MO
PYKOBOJICTBOM TI€Iarora.

OnpenensaTs BUJ XMMUUYECKOH CBSI3U B COEAMHEHHUH C
HCIOJIb30BAHUEM CXEM.

Onpenensite cTeneHb OKUCICHUS! XUMHYECKOTO DIIEMEHTA

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41
837¢c
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110 pOpMyIIe €ro COSANHEHUsI C UCIIOIH30BAHHEM
AJIrOpUTMA.

OnpenensiTh HEeMeHT (BEIIEeCTBO) — OKHCIUTENb U
9JIEMEHT (BEIECTBO) — BOCCTAHOBUTENb.

(OOBSACHATB CYLIHOCTb MPOLIECCOB OKUCICHUS 1
BOCCTAHOBJICHUSL.

(CocTaBIIATh NIEKTPOHHBIH OaJlaHC ¢ yIETOM JHCIa
OT/IAHHBIX U HPUHATHIX IEKTPOHOB.

(CocTaBnsaTh ypaBHEHHE OKUCIUTENBHO-
BOCCTAaHOBUTENBHOH PEaKIUu [0 alNrOpHTMY pa3bopa
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOI PEaKLIUH.

Vicrionb30BaTh npy BHIIOJIHEHUH Y4E€OHBIX 3a1aHUN

[TeKCTBI y4eOHHUKA MOCIIe CTPYKTYPHPOBAHHS MaTepuana,

cripaBOYHbIE MaTepHAIIbI (IEPUOJUUCCKYIO CHCTEMY

Ixumuueckux snementoB Jl. . Menzneneea, Tabauiy

IPACTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJIE,

PIICKTPOXUMHYECKHUH Psil HANIPSHKEHUI METAIIOB)

MToro o paznemy

15

Pasznen 3. Baxkne

HIMe npesc

TABUTEJIN HECOPraHUYE€CKHUX BCIIECTB

3.1

Kucnopoa. Bogopon

14

2

PacKkpbIBaTh CMBICI M3y4aeMbIX MOHATUH U IPUMEHSATD JTH]
MOHATHS IIPH OIMCAHHM CBOWCTB BEHIECTB H W
MPEBpAICHHI C HCIOJIb30BAaHHEM OHOPHBIX CIIOB 1
KJINIIE.

[XapakTepn30oBaTh (OMICHIBATB)C ONOPOU HA NAAH, CXEMY,
KpAmKyio 3anucy
cOCTaB BO3yXa, (pU3MUECKHE M XUMHYECKHE CBOWCTBAY
KHCJIOPOJIa, CIOCOOBI €ro TOTy4eHHs, NMpPHMEHEHHe H|
3HA4YCHHE B IPHPO/JIC U XKU3HH YEIOBEKA.

(CpaBHMBATH peaKi[My TOPEHHS X MEIJICHHOIO OKHCIICHHU
MpeIBapUTEIHHBIM obcyxaeHreM 1apaMeTpoB}
CpaBHEHUS.

CoOupars  mpuOOpbl  JUII  TMOJYYEHUS  KUCIOpojal
(BBITECHEHHEM BOJIBI U BO3yXa).

Pacro3HaBaTh OMBITHBIM MYTEM KHUCIOPOJ MO KOHTPOJIEM|
Iearora.

Micrionp30BaTh XUMIUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS]
¢dopMynm  BeliecTB,  MOJEKYISPHBIX  YpaBHCHHI]
XUMHYECKUX PEaKIHUi ¢ y4acTHEM KHCIOpO/a.

(OOBSCHATE ~ CYIIHOCTH ~ OKOJOTHYECKHX  HpoOieM,)
CBSI3aHHBIX C 3aTPS3HCHHUEM BO3yXa.

CrnenoBate mpaBmiiaM Oe3omacHol paboThl B 1abopaTtopuw|
NPH  WUCIHONB30BAaHMHM  XHMHYECKOH  TOCYObl Y
00Opy/OBaHHsI [OJ KOHTPOJIEM IIe[larora, —a TaKKe
[paBHIIaM OOPAIICHHS C TOPIOYNMH BEILIECTBAMHE B OBITY.

[[1aHMpOBaTh M OCYIIECTBIATh HA MPAKTHKE XHMHYECKHE]

bubarorexa [JOK
https://m.edsoo.ru/7f41
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JKCIICPHMEHTHI, IPOBOJUTh  HAOMIOACHUS,  JelaTH
BBIBOJBI 110  pe3yibTaTaM  OKCIEPUMEHTa IOy
PYKOBOZCTBOM IEJarora.

|YaacTBOBaTh B COBMECTHOH paboTe B IpyIIIe.
Vcriosnp30BaTh NpY BBINOJIHEHUN y4eOHBIX 3a7aHUil U B
MPOLIECCEe HCCIENOBATENBCKON JEsSTENIbHOCTH HAayJHO-|
MOMYJSIPHYIO JIUTEPATYpy XUMHUYECKOTO COAEp KaHUS,)
CIpaBOYHBIE MaTepualbl, pecypchl IHTepHeTa o[y
PYKOBOZCTBOM IEJarora.

BricTpanBaTh pa3BEPHYTHIC MUCHMEHHBIE U YCTHBIE OTBETHI
oropoii Ha HMHGOPMALMIO U3 y4YeOHHKA W CIIPABOYHBIX
MaTepHaJioB C OIOPOH Ha IUIaH, TPAMOTHO HCIIONb30BATH
M3y4eHHbIH MOHATUHHBIN anmapar Kypca XUMHU

3.2

Bomna. PactBopsl. [TorsTHEe 00 OCHOBaHUAX

PackpbIBaTh CMBICI H3y4aeMbIX IIOHATHH U IPUMEHSTH ITH]
MOHATHA IIPH ONMCAaHUU CBOWCTB BEIIECTB M HX
NIPEBPAILCHUH C TIOMOIIBIO TIe/1arora.

[XapakTepu3oBath (pU3HUECKHE W XHUMHYECKHE CBOICTB
BOIbI, €& pONb KaK pAacTBOpUTENs] B IPUPOIHBIX
Ipoleccax ¢ OIOPOi Ha IUIaH B CXeMy.

CocTaBisTh ypaBHEHUS] XHUMHUIECKHUX PEAKLHUH ¢ ydacTHeM|
BOJIBI C OIIOPOii Ha CXeMy.

(OOBSCHATE ~ CYIIHOCTH ~ OKOJOTHYECKHX  HpoOieM,)
CBSI3aHHBIX C 3arpsi3HEHHEM IPHPOIHBIX BOJ, CIIOCOOB]
OUHCTKU BOJIBI OT IpHUMecel, Mephl IO OXpaHe BOJ OT]
3arps3HEeHHs rocie IIPeIBAPUTEIILHOTO)
CTPYKTYpUPOBAHHUS MaTepUaa.

[T1anupoBaTh U OCYLIECTBIISITh HAa MPAKTHKE XHMHUYECKHE]
9KCIIEPHMEHTHI, IPOBOJWUTh  HAONIONCHWS,  JleaTh
BBIBOJIBI IO Pe3yJIbTaTaM dKCIEPUMEHTA M10J KOHTPOJIeM|
Mefjarora, ¢ HCIoJIb30BaHUEM KIIHIIE.

CrrenoBath npaBmiIam Ge3omacHoif paboTs! B TabopaTopuy
IPU  HCNONB30BAHHUM  XHMHYECKOH  HOCyIbl Y]
000pyHOBaHHUS IO KOHTPOJIEM IIe/larora.

[TpoBOAWTE BBIYHCICHUS C TNPUMEHEHHEM IIOHATHSY
«MaccoBasi N0 BEIeCTBa B PAcTBOPE» C OHOPOH Hal
(hopMybL.

Vicrionp30BaTh NMpH BBITOJHEHWH YYEOHBIX 33JaHUA U B
IPOLECCEe HCCIIEOBATEILCKON AESTENbHOCTH HAyIHO-]
MOMYJISIPHYIO JIHTEPATYPy XHMHYECKOTO COIEpIKAHHS,
CIpaBOYHBIE MaTepHalbl, pecypchl IHTepHeTa 10|
PYKOBOACTBOM II€/Iarora.

BricTpanBath pa3BEépHyThIC MUCHMEHHBIC U YCTHBIE
OTBETHI C ONOPOH Ha HHAOPMAIHIO U3 YUEOHUKA U
CIIPaBOYHBIX MAaTEPHAIIOB, PAMOTHO HUCIOJI30BATh
M3y4CHHBIN MOHSATUIHBIN anmapaT Kypca XUMHH IIOCe
MIPEIBAPHUTENHHOTO CTPYKTYPUPOBAHYS MaTepHaa.

bubnnoreka [IOK
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3.3

JIEKTPONUTHYCCKAS] IUCCONUAIHS. XUMHUUECKUE PEAKIIUK B
[pacTBOpax

PacKpbIBaTh CMBICI M3y4aeMBbIX HMOHATHH, a TaKKe CMBICJj
TEOPUH IEKTPOJIMTUYECKON JUCCOLMALMU C ONOPOH H
CXEMBI.

(OGBsICHAT [PHYMHBL 3JIEKTPOIPOBOI-
HOCTH BOJIHBIX PACTBOPOB C OMOLIIBIO TIe/[arora.
CoCTaBiIsITh YpaBHEHHUsI JUCCOLMALNN KUCIIOT, IEI0YeH|
1 coieil, HOJMHBIE U COKPAIIEHHBIC HOHHBIC YPAaBHCHUS]
XUMHYECKUX PEaKLUii HOHHOTO OOMeHa.

[T1aHMpOBaTE M OCYIIECTBISTH HA MPAKTHKE XHMHYECKHE]
9KCIEPHMEHTBI, IIPOBOANTH  HAOMIONCHMS,  JIENIaTh
BBIBOJBI 10  pE3yJIbTaTaM  3KCIIEPUMEHTa  I10CIIE
[peaBapHUTENIbHOM paboTHI.

CrrenoBath npaBmiiam Ge3omacHoil paboTs! B TabopaTopuy]
IpH  MCIOJIB30BAHMM  XHMHMYECKOH  IMOCYAbl Y
000py0BaHUS TI0J KOHTPOJIEM TEarora.

[Tpon3BOANTE BEIYHCIICHHUS 10 XHMHYCCKUM YPABHEHHUSIM.

BricTpanBaTh pa3BEPHYTbIC IHCbMEHHBIE U YCTHBIC)
OTBETHl C ONOpPOH Ha WH(pOPMAIMIO U3 y4eOHHKa Y]
CIIPAaBOYHBIX ~MaTEPUAIOB, TPAMOTHO HCIIOJB30BAaTH
M3y4YCHHbIH NOHATUMHBIN ammapar Kypca XMMHHU IOCIE
[IPEABAPHUTEIIBHOTO CTPYKTYPUPOBAHHUS MaTepuaa.

1crios1p30BaTh PH BHIOJIHCHUH YYeOHBIX 3aJaHUI U B
POLIECCE UCCIIEAOBATENBCKOM ACATEIBHOCTH HayYHO-
OMYISIPHYIO JIATEPATYPy XUMHYECKOTO COJICPIKaHM,
CIpaBOYHBIE MaTepHAEl, pecypchl HTepHeTa mocie
KOHCYJIBTAIlMH C IIe/IarOroM

bubanoreka [JOK
https://m.edsoo.ru/7f41
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3.4

(OCHOBHEIE KJIaCCHI HEOPraHn4CCKux COCI[I/IHGHI/Iﬁ

11

OmnpeneneAne  OCHOBHBIX — KJIacCOB  HEOPraHUYECKHUX|
coenmHeHMIT IO MTa0IoHYy.

CocTaBnenne CcXeM CTPOEHHsS OCHOBHBIX  KJIACCOB]
[HEOPTraHMYECKHX COCANHEHUH Ha OCHOBE OIIPE/Ie/ICHHSI.
CocraBnenne (bopmyin OCHOBHBIX KJIacCOB
HeopraHH4yeckUX COeJUHEHMH M Has3blBaHHE HX IO|
MeXIyHApOIHOH W TpUBHANbHOH HOMEHKIAType
ICTIONTBE30BaHNEM onpeseNeHus u TaOJIHIB]
[PACTBOPUMOCTH.

[KitaccudunmpoBanue n3ydaeMbIX BELIECTB IO COCTaBy U
ceoticmeam ¢ onopoit Ha omnpeneneHus, CXeMbl U TaOJIHILY|
[PACTBOPUMOCTH.

(CocTaBieHne TaONMIBI TEHETHYECKUX PSJIOB H CXEMBb]
«['eHeTnueckass ~ B3aMMOCBSI3b ~ OCHOBHBIX  KJIacCOB|
HeOpraHHM4YecKHX  COGAMHEHUi» MON  PYKOBOACTBOM|
menarora.

[TporHo3upoBaHHe CBOICTB BENIECTB HAa OCHOBE OOIIMX|
[XMMHYIECKHX CBOICTB H3yYeHHBIX KJIACCOB, TPYII]
BEIIECTB, K KOTOPHIM OHH OTHOCSTCS C HCIIOJIb30BaHHUE!
cxembl «I'eHeTHYECKast B3aMMOCBS3b OCHOBHBIX KIIAcCOB|
HeOpraHM4YecKHX  COCGAMHEHUi» MOX  PYKOBOACTBOM|
menarora.

CocraBiieHHe  MOJIEKYJSIDHBIX ~ YPAaBHEHWH  peakiui,

Bbubnuoreka [IOK
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MILUTIOCTPUPYIOINX XMMUYECKHE CBOMCTBA H3Y4YCHHbIX|
[knaccoB u cnocobul nonyuenus BELIECTB H3YYCHHBIX|
kmaccoB,  Tpymm, a @ TaKkKe  IIOATBEPIKIAIOIINX|
FeHeTHYECKYI0 B3aMMOCBSA3b MEXIY HHUMH, C ONOPOH Hal
BepOasbHYIO CXeMY B Ka4eCTBE 3PUTEIbHOM OIOpHI.
CocTaBieHHEe MOJNEKYISIPHBIX YpaBHEHHH peaknui IIo|
cxeMaM C 1mpenBapUTENbHBIM  OOCYXKIAEHHEM BBIOOD!
[pearupyromux BEIeCTB.

BrrunciaeHne IO  ypaBHEHUSIM XHMHYECKHX —PeaKIiHif
[KonuuecTBa, 00bEMA, Macchl BEIIECTBA 110 KOJIMYECTBY,
06BbEMY, Macce peareHTOB WM IPOAYKTOB PEAKLHU IIO|
aropuT™y.

[[1aHMpoBaHME M OCYLIECTBIECHHE Ha  IPAKTHKE]
XMMHYECKOTO ~ 9KCHEPHUMEHTa ¥  HaOJIONCHHS  TOJ
[PYKOBOZIICTBOM YUHTEIIsL.

[DopmysupoBaHue BBIBOJIOB o pe3ynbTaram|
bKCIIEpHMEHTA ¢ UCIIOIb30BAHUEM OIIOPHBIX CIIOB.
[DopMmyampoBaHHE C MOMOIIBIO TIEJJaTOra M BHINOIHEHHE]
paBust  GesomacHoi  paboTel B JabopaTopuu  IIpH
1ICTIOIb30BAHUH XMMUYECKON MOCY bl X 000PYI0BaHUS.
Vicrionp30BaHye NpH BBIIOJHEHNH Y4eOHBIX 3aJlaHui U B
[ipoLiecce  MCCIIENOBATENIBCKOM  JIEATEIPHOCTH — HAyYHO]
[OMyJISIPHOI  TUTEPATYphl XMMUYECKOTO — COZACPIKAHMSL,)
cripaBoyHBIE MaTepHabl, pecypchl WnTeprera,)
oCylecTBIICHHE BBIOOpA MO/ PYKOBOJCTBOM HACTABHUKA.
BricTpanBanue pa3BEPHYTHIX IHCHMEHHBIX M YCTHBIX|
oTBeTOB C oOmopoit Ha wuHGMOpMamMoO W3 ydeOHHKA H|
cripaBOYHBIX MaTepuanoB, IPAMOTHOE MCIIOJIb30BAHHE]
M3ydEeHHOTO MOHSATHHHONO ammapara Kypca XUMHH
ICTIONb30BAHNEM IIIaHA, OTIOPHEIX CJIOB, alTOPUTMA.

MToro o pazneny
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4

Paszgen 4. BemecTBo 1 XuMH4e

CKHE peaKIun

4.1

Xumuaeckue peakii. OCHOBHBIC 3aKOHOMEPHOCTH XHMHUYECKHAX
[peakuuit

4

[PackpbIBaTh CMBICI U3y4aeMbIX MOHATUI U NPUMEHSTh 51|
[MOHSATHS TPH ONHMCAaHUM CBOMCTB BELIECTB M HUX|
peBpareHui.

KitaccuduuupoBaTh XUMHYIECKHE PEAKIMH 110 Pa3INYHBbI
mpu3HaKam.

LTaHAaBIMBaTH  3aBUCHUMOCTH  CKOPOCTH  XHMHYECKOIi]
[pEaKIMK OT pa3IMYHBIX (AKTOPOB IOA PYKOBOICTBO
[yauTens.

POTHO3MPOBATh BO3MOXKHOCTH TPOTEKAHHMS XUMUYECKHX|
peBpalieHnit B pa3iIMYHBIX  YCIOBUSX  I10CHE
peaBapuTenbHON paboTHI.

[IpenensaTh OKUCIUTENb U BOccTaHOBUTENH B OBP.
CTaBJISITH YJICKTPOHHEBIIN OaNaHC peaKiHy.

POM3BOIUTE BBIYMCIICHUS 110 XUMHYECKUM YPABHEHUSIM TIO|
anroputmy.

ICTPaUBaATH pa3BépHyTLIe IIMCbMCHHBIC U YCTHBIC OTBETHI (]

Bbubnuoreka [IOK
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oropoii Ha MHQoOpManMI0 U3 y4eOHHMKA M CIPaBOYHBIX|
MaTepuaoB, TIPaMOTHO  MCIOJIb30BaTh  H3y4CHHBIN]
[IOHSATHIHBII ammapar Kypca XUMHHI IOCIIE)
[IpeBapUTEIIBHOTO CTPYKTYPHPOBAHHS MaTepHaa.
Mcrionb30BaTh NpU BBINOJHEHUH Y4eOHBIX 3aJjaHHil U B
[poriecce  MCCIENOBATEIbCKOH IEATEIBHOCTH  HAyYHO-|
[ONMYJISIPHYIO  JIATEPATypy XHMHUYECKOTO —COZEpIKAHUSL,)
cipaBouHbIe MaTepuansl, pecypchl MHTepHeTa mocie]
[KOHCYIBTAIINH C TIEJaTOTOM.

CKPBIBaTh CMBICI M3YYaeMbIX NOHATHH, a TaKXkKe CMBIC]]
[TEOpHU DIIEKTPOIUTUYECKOH AUCCOLMALMU C ONOpPOH HA
CXeMBI.

DBACHATH ~ NPUYMHBI  3JICKTPONPOBOJHOCTH  BOJHBIX
[PACTBOPOB C IOMOILIIBIO NE/Iarora.

CocTaBisATh ypaBHEHUS AUCCONMALMN KUCIIOT, Ierodeil i
coneif, moaHbIE M COKpAIIEHHBIC HOHHBIC YPaBHCHHUS]
IXMMUYECKHX peaKluili HOHHOro oOMeHa.

TAaHUPOBATh M OCYLIECTBIIATH HA IPAKTUKE XUMUYECKUE
pKCIIepUMEHTBI, MPOBOIUTH HAOIIOACHHS, AeIaTh BBIBOABI
[0 pe3ysibTaTtaM 3KCHEPHMEHTA IIOCIE IPEABAPUTEIIHHOM]
[paboTHI.

lenoBath mpaBuiaM Oe3omacHoW paboTel B Jlaboparopu
[p1  WCMONB30BAaHMM  XUMHYECKOH  moCyasl U
060pymOBaHNS MOJ] KOHTPOJIEM MEarora.

DOM3BOAUTH BHIYUCIICHHS 110 XUMHYECKHM YPABHEHUSIM.
ICTPanBaTh Pa3BEPHYTHIEC MUCHMEHHBIC H YCTHBIC OTBETHI ()
oropoit Ha wHMOpMaIMIO U3 y4eOHMKA M CIIPAaBOYHBIX]
MaTepuanoB, TIPaMOTHO  WCIOJIb30BaTh  H3y4CHHBIH]
MOHATUITHBIHN anmnapat Kypca XUMHHU nocie|
[IpeBAPUTEIILHOTO CTPYKTYPHUPOBAHIS MaTepHaa.
Mcrionp30BaTh NpU BBINOIHEHUH Y4eOHBIX 3aJaHHil U B
[poriecce  MCCIIEOBATENIBCKOM  ICATEIPHOCTH — HAYYHO]
[OIyJIApHYIO JIHTEPaTypy XHMHYECKOTO COJepIKaHWS,)
cnipaBouHbIe MaTepuansl, pecypcsl MHTepHeTa mocie]
[KOHCYJIBTAIIMH C T1e/JarOroM

MToro o pazneny

OBIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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9 KUIIACC

(2 4 B HEenemto, Bcero 68 u)

Ne HanMeHoBaHHMe Pa3/Je/ioB U TeM HPOrpaMMbl KounuecTBo 4acoB Sexrpomsie
i Beero Koutposn | IMpakriye OcHOBHbIe BU/IbI 1eITEIbHOCTH (6“"‘1"’03"”)
HbIE CKHe oopa3oBarTeib

padoTsl pa6oTsI HbIE pecypchl

Pa3pen 1. Pasaen 1. BemecTBO H XUMHY €

CKHE€ peaKIun

KJ1acca

1.1 [[loBTOpeHue u yriyGieHne 3HaHUH OCHOBHBIX pa3/esioB Kypca 8

10

1

2

bubnnorexa [JOK
https://m.edsoo.ru/7f41
a636

POII

Utoro no pazneny

10

1

2

Pa3znen

2. MeraJLibl

H UX COCIUMHCHUSA

2.1

OO01111e CBOMCTBA METAIJIOB

4

PackpbIBaTh CMBICI H3y4aeMbIX IIOHATHH U IPUMEHSTH ITH]
MOHATHA IPH ONMCAaHWM CBOWCTB BEIIECTB M HX
MIPEBPAILEHHIA.
(OO0BSCHATD 00LIHME 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB|
3JIEMEHTOB-METAJUIOB U HUX COEIUHEHUH ¢ y4ETOM|
CTPOCHHS HX aTOMOB.

IXapakTepu3oBaTh CTpOeHHE METaJIoB,
(bu3nueckue ¥ XUMHYECKHE CBOMCTBA METAJIIOB.
[XapakTepn3oBaTh 00mue CrIOCOOBI MONYYEHHS] METaJIIOB]
1ocJie CTPYKTYPHPOBAHUS MaTepuana.
CnenoBath mpaBuiaM 0e30mMacHoi paboThI B 1a00paTOpuH
NPH  HCIOJNB30BAaHUM  XMMHYECKOH  THOCyIObl Y|
000pyIOBaHUSL.

[TpoM3BOAUTH BHIUHUCIICHUS II0 XUMUYECKHM YPABHEHUSIM.
Vicrionp30BaTh TpH  BBINOJHEHWH YYEOHBIX —3aIaHMI]
TEKCTBI y4eOHHKa, CIPaBOYHEIE MaTepHab]
(Ilepuoanyeckylo CHCTEMY XHMUYECKUX OJIEMCHTOB|
J. . MenpeneeBa, TaOnMIy pPacTBOPHMOCTH KHCIIOT,)
OCHOBaHMH M coyieil B BOAE, ANIEKTPOXUMMUYCCKHH psiff
HaNpPSDKEHUI METaIlIoB).

Vicrions30BaTh NpU BBHIIOTHEHHM y4eOHBIX 3aJaHHN U B
poriecce  MCCIENOBATEIbCKOM  IESATEIBHOCTH  HAayYHOA|
[OMyJIApHYIO JHTEPaTypy XHMHYECKOTO COJCpIKaHWS,)
cpaBounble MaTepuanbl, pecypcsl MHTepHeTa mOCIe]

oo1ue

npeuBapnTenBHoﬁ KOHCYJIbTalIUU C II€Aarorom

bubarorexa [JOK
https://m.edsoo.ru/7f41
2636
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2.2

Bakueimume MeTamisl 1 HX COSTUHCHUS

16 1 1

(OOBACHATE 00IIIE 3aKOHOMEPHOCTH B H3MEHEHUH cBoiicTs]
9JIEMEHTOB-METAIUIOB B TPYNNax M HX COCJUHEHHH ¢
y4ETOM CTPOCHUSI X aTOMOB.
[XapakTepru3oBaTh (HM3MUYECKHEe U XUMUYECKHE CBOHCTBA
MPOCTHIX BEILECTB METAJUIOB U UX COECAMHEHUH (OKCHIOB,)
THIPOKCUJIOB, COJIEH) C OIOpOil Ha cXeMy, CHOCOOBI UX
MOJTy4YEHHUs], TPUMEHEHUE U 3HAUYCHHUE B IPUPOJIE U JKHU3HH|
YeIIoBeKa.
[Pacrio3HaBaTh C MMOMOIIBIO KaYECTBEHHBIX PEAKLHUN HOHBI
MeTaIUIOB (MarHusi, ATFOMUHUS, IIUHKA, JKejie3a, Men) ¢
HCIIONBb30BaHUEM TaONHIbl "XapakTepHble PeakuuH Ha
KaTHOHBI".
[TnannpoBaTh M OCYIIECTBIATH HAa HPAKTHKE XUMHYECKH]
9KCHEPHUMEHTBI, IPOBOAUTH HAOIOCHHUS, AeIaTh BBHIBOAB]
T10 pe3yJIbTaTaM dKCIIEPHMEHTA.
CrieoBate npaBmiiaM 0e30macHoi paboThl B JlabopaTtopu
OpH  HWCIONB30BAaHMM  XHMHYECKOW  ITOCYIbI ;I|
000pyIOBaHHUSI.
[Tpon3BOIUTE BEIYUCIICHHS 110 XUMHUUYECKAM YPABHEHHUSM.
BeicTpanBath pa3BEPHYTHIE IMHCHMEHHBIE U YCTHBIC)
OTBETHl C ONOpPOH Ha HMH(POPMAIMIO U3 y4eOHHKa Y]
CIPAaBOYHBIX MAaTepPHAJOB, TIPaMOTHO HCIIOJIb30BaTH
M3y4YEHHbIH NOHATUIHBIN anmapaT Kypca XUMUH.
Vcrons30BaTh NP BBIOJHEHUH y4YeOHBIX 3aaHHil U B
MPOLECCEe HCCIENOBATENBCKON JEsSTENIBHOCTH HAyJHO-|
MOMYJ/SIPHYIO JTATEPATYPy XHMHUYECKOTO COAEPIKAHHSL
CIPaBOYHBIE MaTepUAIEL, pecypchl HTepHeTa

bubanorexa [JOK
https://m.edsoo.ru/7f41

a636
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l1Toro no pasneny

20 1 1

Paszgen 3. Hemeraiibl M MX COeTHHEHUST

3.1

OO611ast XxapaKTepUCTHKAa XUMUYECKHUX 3JeMeHTOB VIIA-rpynms!.
["aji0reHs!

4

(OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
HEMETaJUIOB M HX COSMHEHHH B IpefiesiaX MajbIX
MepUOAIOB U MNaBHBIX noarpymnn Iepuonuueckoit
CHCTEMBI XMMUYIECKHX SJIEMEHTOB C yUETOM CTPOCHHS HX
ATOMOB C HCIIOJIb30BAHHEM CXEMBL.

IXapakTepu3zoBarh pu3nMUECKUe U XMMHUUECKUE CBOWCTBA
MPOCTHIX BEIIECTB I'AJOTCHOB (Ha IpHMepe XJIopa) U
CJIO’KHBIX BEUIECTB (XJIOPOBOAOPO/IA, XJIOPUIA HATPUS),
CHOCOOBI UX MOIy9eHNs, IPUMEHEHUE H 3HaUeHUE B
TIPHPOJIE U XKU3HM YeNOBeKa I10CIIe CTPYKTYPUPOBAHUS
MaTepHana.

(OnpeznensiTs rajloreHuA-HOHBI B PACTBOPE C
HCIOJIb30BaHUEM TaOIHUIB! " XapaKTepHbIe PeaKIin Ha
AQHHOHBI".

[T1aHUpOBATh U OCYIIECTBIATH HA IPAKTUKE XUMIIECKUE

OKCIECPHUMEHTHI, IIPOBOAUTH HaGJ’I}OI{eHI/IH, J€J1IaTh BbIBOIbI

Bbubaunorexa [JOK
https://m.edsoo.ru/7f41
2636
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TI0 pe3yabTaTaM YKCIEPHMEHTa [0CiIe IPEABAPUTEIHHOM
paboTBhI.

CrrenoBaTh IpaBHIaM 0€30IaCHOI paboTHI B 1a00paTOpUH
TIPH HCTIOJIb30BAHHY XHMHUYECKOH MOCYBI 1
000py0BaHus 11071 PyKOBOJICTBOM II€/Iarora.

BricTpauBaTh pa3BEPHYTHIE MUCEMEHHBIC U YCTHBIE
OTBETHI C OIIOPOi HAa HH(OPMAIHIO U3 YIEOHUKA U
CIPAaBOYHBIX MaTEpHAJIOB, IPaMOTHO HCIOJIb30BATh
M3y4YEHHbIH NOHATUIHBIN anmnapaT Kypca XUMHUU.

licrions30BaTh NpU BBHINOJTHEHHM y4eOHBIX 3aJaHHH U B
MIPOLIECCE MCCIIEA0BATEIbCKON JEATEIbHOCTH HAy4YHO-|
MONYJSIPHYIO JIUTEPATYpy XUMHYECKOTO COAEpPIKaHUS,
CIpaBOYHBIE MaTepUAIEL, pecypchl HTepHeTa

3.2

OO0mast XapaKTepUCTHKA XUMUYIECKHX d1eMeHToB VIA-Tpymmsl. Cepa
1 e€ coeqUHECHUSI

(OO0BACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB
371eMeHTOB VIA-rpynibl U UX COSAMHEHHUH C y4ETOM
CTPOEHHS X aTOMOB ¢ OIOpoi Ha cxemy "M3meHeHne
paanycoB B noarpymnmnax".

XapakTtepu3oBath HH3UUECKUE H XHUMHIECKHE CBOMCTBA
TIPOCTOTO BEIECTBA CePhl M €€ COeTMHEHN I
(cepoBo10pO/Ia, OKCUIOB CEPBI, CEPHOM KUCIIOTBI,
cyb(}aToB), CriocoObl UX MOIY4EHHUS, IPUMEHEHUE U
3HaUYCHHE B IIPUPO/JIE U )KH3HH YeIOBEKa C OIOpOH Ha
cXeMy H IUIaH.

Onpenenste Hanuuue cynb(haT-uOHOB B pacTBOPE.

(OOBSCHATE CYIIHOCTD 9KOJIOTHYECKHX IIPOOIIeM,
CBSI3aHHBIX C NepepabOTKON COEANHEHUH Cephl MocIe
CTPYKTYpUPOBAHHUS MaTepUaa.

[TnaHMpOBAaTH U OCYIIECTBIATH HA MPAKTUKE XUMITIECKUE
9KCHEPHMEHTBI, IPOBOJUTH HAOMIONCHNS, IeIaTh BBIBOIBI
110 pe3yabTaTaM SKCIEePHMEHTA.

CrenoBaTh npaBmIaM Oe30macHol paboTsl B TabopaTopun
IPU UCIONIb30BAHUU XUMUUECKOU MOCYIbI U
000pyAOBaHHUS MO PYKOBOACTBOM HEarora.

[Tpo3BOUTH BEIYHMCIICHUS II0 XUMUYECKIM YPaBHEHHIM
10 aJTOPHTMY.

Vicrionb30BaTh Npy BHIONHEHUH YYE€OHBIX 331aHUN
TEKCThI y4eOHHKA, CIPABOYHBIC MaTepHaIbl
(Ileproandeckyio cUCTEMY XUMUYECKUX JIEMEHTOB
. . Menneneesa, TaOJIUILy paCTBOPUMOCTH KUCIIOT,
OCHOBAaHMH U COJEel B BOJIE, JJIEKTPOXHUMHUECKUH psi
HaNpPsDKEHUI METalIoB).

Icrionp30BaTh IPH BEIIOIHEHUH Y4eOHbIX 3a1aHUI U B

[poriecce MCCIeI0BaTeNbCKOH IeATeIbHOCTH HayqHO-

[OMYISIPHYIO JINTEPATypPy XUMHIECKOTO COCPIKAHUS,

cipaBoUHBIC MaTepHAIbL, pecypchl HTepHeTa

bubarorexa [JOK
https://m.edsoo.ru/7f41
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3.3

OO111ast XapaKTePUCTHKAa XUMHYECKUX DJIEMEHTOB VA-rpymibl. A30T,
bocdop 1 ux coenuHEHUS

(OOBACHATE 00IIIE 3aKOHOMEPHOCTH B H3MEHEHUH cBoiicTs]
3J1IEMEHTOB VA-TpyIIbl U UX COCIUHEHHH C y4ETOM|
CTPOCHUS MX aTOMOB.

[XapakTepn3oBaTh (pU3NUECKHE M XHMHYECKHE CBOWCTBA

MPOCTBIX BEIIECTB a30Ta U (pochopa U HX COSTHHEHH]

(ammuaka, comeifi aMMOHMS, Q30THOH  KHCIIOTBI,

HHUTpaToB, okcuaa docdopa(V) u dpochopHOH KHCIOTEL)

¢docdaroB), crmocobbl UX MONYYCHHUs, NPUMEHEHHE H]

3HaYeHHe B TPUPOAE U KU3HH  4YelOBeKa ¢

HCTIONB30BAaHUEM CXEMBI.

Onpenensite HOHBI aMMOHHUS H (ochaT-HOHBI B pacTBOpeE df

HCIIONB30BaHNeM TaOJHIb! "XapaKkTepHble peaknuH Ha

KAaTUOHBI U aHHOHBI".

(OOBSICHATH ~ CYIIHOCTH  3KOJIOTMYECKHX  NpolieMm,)

CBSI3aHHBIX C HAXOXJCHHEM COCIWHCHHH a3ora o

(docdopa B okpyKarolLeii cpene.

[[1aHMpOBaTh M OCYIIECTBIATH HA MPAKTUKE XUMHYECKHE]

JKCIICPHMEHTHI, IPOBOJUTh  HAONIONCHUWS,  JeaTH

BEIBOJIBI I10 Pe3yJIbTaTaM dKCIIEPUMEHTA.

CnenoBath npaBuiiaM 0e30MacHoi paboThl B 1a00paTOpuH
pH  WCIOJIB30BAHMM  XHMHYECKOW  I[OCYIBl Y|
000pyIOBaHHUSL.

[Tpon3BOAUTE BBIYHCIICHUS 10 XUMUYECKUM YPaBHEHHUSM.

Micrionp30BaTh TpH  BEINOJNHEHWH YYeOHBIX —3aIaHHMI]
TEKCTHI y4eOHHKa, CIIPaBOYHEIC MaTepHab]
(TIepHOIMYECKYI0O CHCTEMY XHMHYECKHX 3JIEMCHTOB]
J. . MenpeneeBa, TaOIHIy pPacTBOPHMOCTH KHCIOT,
OCHOBAaHMH M COJIEH B BOJE, SJIEKTPOXHMHUYECKHH Py
HaNpPsDKEHUI METalioB).

Mcrions30BaTh IpH BHINOITHEHUN yI€OHBIX 331aHUH U B
TIPOIIECCE NCCIIEN0BATENBCKOM ASATETBHOCTH HayIHO-
HOMYJSIPHYIO JINTEPATYPy XUMHYECKOTO COJIEpIKaHHUs,
CIpaBOYHBIE MaTepHAIEl, pecypchl HTepHeTa mocie
KOHCYJIbTallH C TI€IaroroM

bubmnorexa [JOK
https://m.edsoo.ru/7f41
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3.4

OO1mas XxapakTepuCTHKa XUMHYECKUX 3JIeMeHTOB [V A-Tpymnisl.
Yrinepon 1 KpeMHHI U UX COeTUHEHUS

(OOBSCHATD 00LIHME 3aKOHOMEPHOCTH B M3MEHEHUN CBOWCTB|
97eMeHTOB IVA-Tpynmel U MX COCJUHEHHUI C yd4EéToM|
CTPOCHHS HX aTOMOB.

IXapakTepuzoBath (H3MYECKHE W XMMUYECKHE CBOMCTBA
IPOCTBIX BENIECTB YIJIEpoAa M KPeMHHA U HX
COEIMHEHUH (OKCHIIOB YIJIEpOJa, YTOJIBHOH KHCIOTBI,)
KapOOHATOB, OKCHIA KPEMHHS, KPEMHHUEBOH KHCIIOTEL)
CUJIMKATOB), CIOCOOBI HMX TMONYYEHHs, NPHUMECHEHHE]
¥ 3HAYCHHE B IIPUPOJIC M J)KH3HH YeNIOBEKa.

Onpenensts kapOoHat- " CHJTHKATA
HOHEI B PaCTBOpE.

(OOBSCHATE ~ CYIIHOCTH ~ OKOJOTHYECKUX  HpoOieM,)

CBS3AHHBIX C HaXOXICHHEM YIJICKUCJIOIO Ta3a B

Bbubnnorexa [TOK
https://m.edsoo.ru/7f41
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OKpYKaroIIel cpezie.

[[1aHMpOBaTh M OCYIIECTBIATh HA NMPAKTUKE XUMHYECKHUQ
9KCHEPHMEHTEI,

IlpoBoauTe  HaOmIOmEHWs,  JeNaTh  BBIBOABL  IIQ
pe3yibTataM SKCHEPHMEHTa II0CIe IpPEABAPHTENBHOM]
PaloTEL

CrrenoBats npaBuam 6e3omacHoil paboTs! B TabopaTopuy
IpH  MCIOJIB30BAHMM  XHMHMYECKOH  IOCYAbl Y

000pyIOBaHHUSL.
Micrions30BaTh TP BBINONHEHHH YYeOHBIX — 3aaHMHi]
TEKCTBI yueOHHKa, CIIPaBOYHbIE Marepuabl

(Tleppoanyeckylo cHUCTEMY XHMHYECKHX OJIEMCHTOB
J. 1. MenpeneeBa, TaOIMIly pPacTBOPHMOCTH KHCIOT,)
OCHOBAaHMH M COJIed B BOJE, IJIEKTPOXUMHUYECKUH psijy
HaNpsDKCHUH  METaIoB) IIOCHe  KOHCYJNBTAIMH ¢
MIeJarOrOM.

Vicrionb30BaTh NpH BHINOJIHEHUH Y4€OHBIX 33aHUN U B
MIPOLIECCE HCCIIEOBATENbCKOM NEsTeIBHOCTH HAyIHO-
MOMYJSIPHYIO JIUTEPATypy XUMUYECKOTO COICpPIKaHuS,
CIIPaBOYHbIEC MaTepHalbl, pecypcbl MHTEpHETA

MToro o paznemy

24 1

3

Pa3z[e.11 4, HepBonaanleLIe XHUMHYeCKHe MOHSITHSI 00 OPraHuveCKHUX BelleCTBax

4.1 HepBOHa‘IaJ’IBHHG XUMUYECKHE MMOHATHS 00 OPraHNYCeCKUX BCUICCTBAX 10 (O6BACHATH TPUYHHbBL MHOT000pasus BCILIECTB,|
' HWIIIIOCTPUPOBATh B3aMMOCBS3b HEOpraHn4eCKuX]
COeMHEHUN JICpola U OPraHUYCCKHX BEIICCTB II0
& YrIepos P i A Bubmuorexa LIOK
PYKOBOJICTBOM YYHUTEIIA. .
OOBSICHATD  ycloBHS ~ 0O€30IAaCHOrO  HMCHOJIB30BAHMS https://m.edsoo.ru/7f41
BEIECTB M XUMMUECKUX PEAKIIUH B OBITY. a636
[XapakTepu3oBaTh pOJb XHMHH B Pa3lIHYHBIX chepax
NeITeIbHOCTH  JIIOJiel, OCHOBHBIC  BeEIIECTBA  H POII
MaTepualipl, IIPUMEHSACMBIE B JKHU3HH COBPEMEHHOIO|
4eJI0BeKa.
Toro no pasaeny 10
Pa3nen 5. O606menne marepuasa no kypey «Heopranuueckass XumMmusp»
[XapakTepuzoBaTh 0JIb XHMHH B PA3JIMYHBIX CQEpax|
5.1 [XUMHs 1 OKpyXarolas cpesa 1 paKTep pork p bep bubmmorexa IIOK
JACATCIIbBHOCTH JIroaeu, OCHOBHBIC BEIIECTBA H
MaTepualibl, IIPUMEHSACMBIE B JXU3HU COBPEMEHHOIO| httpS//medsoorUI7f41
YeJIoBeKa. a636
OOBACHATL  yCNIOBHSL ~ OE30IIACHOTO  MCIOJIB30BAHHS POII
BCIIECTB U XUMHYCCKUX peakuuﬁ B 6BITy
5.2 O6006menne Marepraia o Kypey «Heoprannaeckas XuMus, 3 IAHaTM3UPOBATh M KPUTHYECKH OLIEHMBATh HHq)oplviaumo Bu6anoreka LIOK
O BJIMSAHUM NPOMBIINUICHHOCTH, CCJIBCKOI0 XO034UCTBA,) .
TPAHCIIOPTA U JIP. HA COCTOSHUE OKPYKaroIIeH cpesibl. https://m.edsoo.ru/7f41
[YMeTh OKasbIBaTh NEPBYI0 MNOMOINb IIPpU XWUMHYECKHUX] a636
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0KOTaX M OTPABIICHUSIX.

[TprHIMATh ydacTHe B 00CYKACHUH HPOOIeM XUMHIECKOMH
1 9KOJIOTHYECKO HANPaBICHHOCTH, BHICKA3bIBAThH
COOCTBEHHYIO MO3HLHIO II0 IIPo0JIeMe ¥ IpeuiaraTh
BO3MOXHBIE IIyTH €€ PELICHHs C ONOpPOii Ha
nH(bOpMALHIO U3 y4eOHHKA M CIPABOYHBIC MAaTCPUAIIBI,
pecypcel MHTEpHETA

PO

I1Toro no pasaeny

OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME

68
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YYEBHO-METOJNYECKOE OBECNEUEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

» Xumus, 8 kiacce/ ['abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AKmoHEepHOE
obmectBo «M3narenscTBo «IIpocBerieHme»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. OCOOEHHOCTH MpernoiaBaHus XuMUK B opranuzaiugax Kyszoacca, oCyliecTBAsSIOMMX
00pa3oBaTeNbHYIO AesTenbHOCTh B 2023-2024 yueOHOM roy

2. HactonpHas kaura yuntens. Xumusd. 8 knacc/O.C.I"'abpuensn, H.IL.
BockobOoitnukosa, A.B.fAnrykosa

3. HacronbHas kaura yuntens. Xumus. 9 knacc/O.C.I"abpuensn, H.I1.
Bockoboitnukosa, A.B.fAnrykoBa

4. zyyaeM XuMHUIO B 8 KJlacce: METOAMYECKOE MOCcOOUe K YUCOHHUKY
O.C.I'abpuensina «Xumusi- 8» i y4aluxcsi U poauTesen

5. M3yyaem xumuto B 9 Kjacce: METOIMYECKOE OCoOue K yUeOHUKY
O.C.I'abpuensHa « XuMusi- 9» 115 ydammuxcst ¥ poauTesci

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
MHTEPHET
bubanoreka 11OK https://m.edsoo.ru/7f41837c¢

bu6moreka 1[OK https://m.edsoo.ru/7f41a636

Marepuainsl Ha iarpopme «Yuu.py», «POLDy, «Mos mkona»
[Ipe3zentanuu (MUHbIE pa3pabOTKH)



https://ipk.kuz-edu.ru/files/method_recomend/2023-2024/metod%20rekomend%20biologiya%2023-24.pdf
https://ipk.kuz-edu.ru/files/method_recomend/2023-2024/metod%20rekomend%20biologiya%2023-24.pdf
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
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