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Pabouas mporpamMma Mo XMMUHU is OOydarommxcs 8-9X KJIaccoB COCTaBlI€HAa HAa OCHOBE
TpeGoBanmii k pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOW MPOTPaMMBI OCHOBHOTO
o0miero oO0pazoBaHMs, MPEACTABICHHBIX B DeepaabHOM ToCyIapcTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTO 00mero o0pa3oBaHus, C Yy4€TOM paclpeieNEéHHBIX [0 KilaccaM
poBepseMBIX TpeOOBaHUMN K pe3yiabTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTENbHOW MPOTPaMMBI
OCHOBHOTO 00mIero o0pa3oBaHHs M JJIEMEHTOB  COJAEPKAHUS, TMPEJCTABICHHBIX B
YHUBepcalbHOM KOAM(UKATOpe MO XMMHH, a TaKkkKe Ha OCHOBe IIporpaMmbl BOCIHTaHHSA
oOydaromuxcsi Mpyu MOJYyYEHUH OCHOBHOTO o0miero obOpaszoBanus u ¢ yuérom Konuenuuu
npenojiaBaHus yd4eOHOro mpeaMera «XuMus» B 00pa30BaTeNbHBIX OpraHu3anusax Poccuiickoit
Oenepanyy, pealu3yoOIIUX OCHOBHbIE 00IIe0OpazoBareibHble MporpaMMbl (yTB. Pemenuem
Komnerun Munnpocsemenust Poccuu, nporokoin ot 03.12.2019 N I1K-4BH), a Takke Ha OCHOBE
[IpumepHoit paboueld mporpaMMbl 1O XHUMHH JJIs1 8—9 KJIAacCOB C HCIOJIb30BAaHUEM
obopynoBanus nenrpa «Touka pocra», Mocksa, [Ipocsemenue, 2021 r.

1. HOACHUTEJIbHAS 3AIIMCKA

CoracHO cBOeMy Ha3HA4YEHUIO pabouasi mporpamMMa AaéT NMpeaCTaBIeHUE O LesX, o0men
CTpaTeruu 0O0y4eHHUs, BOCIUTAHUS U Pa3BUTHUS OOy4arOUIUXCs CPeICTBaMU y4eOHOro nmpeamera
«XUMUSY»; YCTaHABIMBAET O0SA3aTENbHOE TMPEIMETHOE COACp)KaHUE, TPEeayCMaTPUBACT
pacmpeneneHue ero Io KjaccaM M CTPYKTYpPUPOBaHHE €ro o pasfeinaM M TeMaM Kypca,
OonpeaAcsICT KOJIUMYCCTBCHHBIC W KAUCCTBCHHLIC XAPAKTCPUCTUKH COACPIKAHUA, paCHpPCACICHUC
y4eOHBIX YacOB IO TEMATHYECKUM pa3zeiaM Kypca U PeKOMEHIyeMYIO I0CIeJ0BAaTeIbHOCTh UX
U3YYEHUS C YYETOM MEXIPEIMETHBIX W BHYTPEHHENPEAMETHBIX CBS3EH, JIOTUKU Y4eOHOTO
IpoILecca, BO3PACTHBIX OCOOCHHOCTEH 00YyYarOmMXCs ONMpPEAesieT BO3MOKHOCTH IpeaAMeTa s
peanu3anuy TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEeNbHOI MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs, a Tak ke TpeOOBaHMU K pe3yibTaraM OOy4YeHHUs
XUMHUHM Ha YpOBHE IleJied W3Yy4eHHs IpeJIMeTa U OCHOBHBIX BHJOB Y4eOHO-TIO3HABaTEJIbHOU
NeSITeAbHOCTH / y4eOHBIX JIeHCTBUI ydeHHKA [0 OCBOSHHIO YU€OHOT'O CO/Iep KaHusl.

1.1. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJMETA «XUMMUSD»

Bxnax yaeOHoro mpeamera « XuMus» B JTOCTHKEHHUE 1€ OCHOBHOTO OOIIEro 00pa3oBaHuUs
00yCJIOBJI€H BO MHOI'OM 3HAa4€HHEM XHMHYECKOM HayKH B MO3HAHUHM 3aKOHOB HPUPOIBI, B
Pa3BUTHUH TPOU3BOIUTENBHBIX CHJI OOIECTBA U CO3JJaHUH HOBOM 0a3bl MaTepUAIbHOMN KYJIbTYPHI.

XUMUSL KaK JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAayK PaclpOCTpaHWIa CBOE BIMSHHE Ha BCE
00J1acTH 4eJI0BEUYECKOT0 CYIECTBOBaHMS, 3ajajla HOBOE BUJCHHE MHpA, CTajia HEOTHEMIIEMBIM
KOMIIOHEHTOM MHUPOBOM KYJIbTYpPbI, HEOOXOAUMBIM YCIOBHUEM KU3HU OOIIECTBA: 3HAHHE XMMUHU
CIIY)KMT OCHOBOM i1 (OPMUPOBAaHUS MHMPOBO33PEHHUSI YEJIOBEKA, €ro MpeJCTaBICHUH O
MaTepHaIbHOM €IMHCTBE MUPA; BAXXHYIO POJIb UTPAIOT (POpMUpYEMBbIE XUMHUEH Mpe/ICTaBIECHHS O
B3aMMOIIPEBPALICHUSX SHEPrUU U 00 HBOJIIOIMM BELIECTB B IPHUPOJE; COBPEMEHHAs XUMUS
HampaBjieHa Ha pelleHHe TII00aJbHBIX MPOOJeM YCTOHYMBOTO Ppa3BUTUS 4YEJOBEYECTBA —
CBIPBEBOM, DHEPreTUYEeCcKOM, TMHINEBOM U  3KoJormyeckoi Oe3omacHOCTH, MpobiieM
3/1paBOOXPaHEHUS.

B ycioBusix Bo3pacTaroniero 3Ha4eHUs] XMMHUH B dKU3HU O0IIECTBA CYIIECTBEHHO MOBBICUIIACH
pOJIb XMMHYECKOTO 0Opa3oBaHMs. B miaHe conuanu3aiiy OHO SIBJISIETCS OJHUM U3 YCIIOBHM
(bopMUPOBAaHNS UHTEIJIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY 4YeNOBEKY XHMHUYECKHE 3HaHUS HEOOXOIUMBI Il  IpUOOpeTeHHs
OOLIEKYIBTYPHOTO YPOBHSI, MMO3BOJISIIOIIETO YBEPEHHO TPYAUTHCA B COIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOpa3HOW KHM3HM OOIIECTBA, JUII OCO3HAHHUS BaXXHOCTH pPa3yMHOIO
OTHOIIEHUSI K CBOEMY 3/I0POBBIO M 3[I0OPOBBIO IPYTUX, K OKpYXKalollel mpupoHOi cpere, Uit
IrPaMOTHOIO MOBEJAEHUS IIPU UCIOIb30BAaHUH PA3JINYHBIX MAaTEPUATIOB U XUMUUECKUX BELIECTB B
MTOBCETHEBHOMW JKU3HU.



Xumuueckoe 00pa3oBaHNE B OCHOBHOMW INIKOJIE SIBJIAETCS 0a30BBIM IO OTHOLICHUIO K CUCTEME
o0IIero XMMHYECKOro ooOpa3oBaHusa. I[loaToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO
peanu3yeT NpUCylIHe oOLeMy XMMHUYECKOMY OOpa3OBaHUIO KIFOYEBHIE IIEHHOCTH, KOTOPHIC
OTPaKalT TIOCYAAapCTBEHHBIE, OOILECTBEHHbIE W HWHAMBUIYaJIbHbIE MOTPEOHOCTH. OTUM
OTIpeNIeNIeTCs] CYIIHOCTh OOIIeH cTpaTeruu oOy4eHHsI, BOCIIUTAHHUS U Pa3BUTH OOYYaIOLIMXCS
CpeACTBaMU y4eOHOTro mpeaMeTa « X UMHSI».

Wzyuenne npenmera: 1) crnocoOCTBYeT peanu3aliid BO3MOXKHOCTEH JUIsI CaMOpa3BUTHUS U
(bopMHpOBaHUS KYJIbTYpbl JIMYHOCTH, €€ 0OLEeH M (QyHKIIMOHAIBHOW IPaMOTHOCTH; 2) BHOCUT
BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH MOJIPOCTKOB, HABBIKOB HX
CaMOCTOSITEJIbHOW yueOHOH 1eATeIbHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIEA0BATENbCKUX YMEHHUH,
HEOOXOUMBIX KaK B IIOBCETHEBHOW JXKMU3HH, TaK W B MPOPECCHOHATBHOW NEATEIhHOCTH; 3)
3HAKOMMUT CO CIELM(PUKON HayyHOI'O MBIIUICHHUS, 3aKJIabIBACT OCHOBBI LIEJIOCTHOTO B3IVIs/1a Ha
€IMHCTBO TPHUPOABI U UYEJOBEKAa, SBISETCS OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTM  THOAPOCTKOB; 4) crnocoOCTByeT  (OpMHUPOBAHUIO
LIEHHOCTHOTO OTHOLIEHMSI K €CTECTBEHHO-HAYYHbIM 3HaHMSM, K MPUPOJE, K YEJIOBEKY, BHOCUT
CBOM BKJIa/l B 9KOJIOIMUECKOE 00pa30BaHUE IIKOJIbHUKOB.

Hazpannble HampaBieHHUs B OOyYE€HUU XHMHUHU OOECIEUMBAIOTCA CHELM(PHUKON coxepikaHus
IpeaMeTa, KOTOPBIA SBJISETCS MeJarornyecky aJalnTHPOBAaHHBIM OTpakeHHeM 0a30BOH HayKu
XHMMWH Ha OIPEACIEHHOM JTane e€ pa3BUTHS.

Kypc XuMuM OCHOBHOWM HIKOJBI OPHEHTUPOBAH HA OCBOECHUE OOYYaIOLIUMHCS OCHOB
HEOPraHMYECKOM XUMHUM U HEKOTOPbIX MOHSTUM M CBEIEHUN 00 OTIENbHBIX OOBEKTax
OpPraHUYeCKON XUMHHU.

B oOyueHnn xumuy OONBIIOEC 3HAYEHHUE HMMEET SKCIEPUMEHT. AHAIU3UPYS Ppe3yNIbTaThl
IPOBEIEHHBIX ONBITOB, ydaluecs yOeXIarTcs B TOM, YTO T€ MJIM HHBIE TEOPETHYECKUE
IPEJICTAaBICHUS] COOTBETCTBYIOT MJIM IPOTUBOPEYAT PEAJbHOCTU. TOJBKO OCYLIECTBIISS
XUMHUYECKHH HKCHEPUMEHT MOKHO IPOBEPUTH JIOCTOBEPHOCTh IIPOTHO30B, CIENaHHBIX Ha
OCHOBaHUU TeopuH. B mpouecce skcnepuMeHTaIbHOW padOThl yyaluecs MpUOOPETaroT OMBIT
NO3HAHUSL PEAJBbHOCTH, SABISIONIMNACA BaXXKHBIM ATalloM (OPMHUPOBAHMUS y HUX YOSKICHHIA,
KOTOpBIE, B CBOIO OYepelb, COCTABIIAIOT OCHOBY HAYyYHOIO MHUpPOBO33peHus. KonnuecTBeHHbIE
HKCHEPUMEHTHI MO3BOJIAT MOJIYYaTh JOCTOBEPHYIO MH(POPMAIMIO O MPOTEKAHUU TEX WIIM MHBIX
XUMHUYECKHX Ipolieccax, 0 CBOMcTBax BewecTB. Ha OCHOBE MOJIy4eHHBIX 3KCIIEPUMEHTATBHBIX
JTAHHBIX 00y4JaeMble CMOTYT CaMOCTOSITENILHO JIeNIaTh BBIBOJIbI, 0000IIATh pPe3yJbTaThl, BHIBIATH
3aKOHOMEPHOCTH, YTO OJJHO3HA4YHO OYyJEeT CrocOOCTBOBAThH MOBBIIIEHUIO MOTHBAIMN OOy4eHUs
IIKOJIbHUKOB .

B T'BOY COIII c.Maiickoe ¢ 2021 roma neiictByer lLlenTp o00Opa3oBaHHUsI €CTECTBEHHO-
Hay4yHOH HampaBieHHOCTH «Todka pocTay», CO3AAHHBIA C LENbI0O Pa3BUTHUA y O0YyYaroluXcs
€CTECTBEHHO-HAyYHOW, MaTeMaTU4yecKoi, HMH(OPMALMOHHOW TIPaMOTHOCTH, (OPMHUPOBAHUS
KPUTHYECKOIO U KPEaTUBHOT'O MBIIUIEHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHON
HAIpPaBJIEHHOCTH, a TaKXe JJI MPaKTUYeCKoW OTpabOTKH y4yeOHOro Marepuaia Mo y4eOHbIM
npeaMeram «®Pusukay, «Xumusn», «buonorus», Mo3TOMy JAaHHas NporpamMma IO INPEAMETY
«XuMus peamsyercs ¢ UCTOIb30BaHreM 00opyaoBaHus 1eHTpa «Touka PocTay.

CrpykTypa coaepkaHusi mpeamera copMupoBaHa Ha OCHOBE CHCTEMHOTO MOJXO0/a K €ro
uzydeHuto. CopepxaHHe CKJIQJbIBAETCS U3 CHUCTEMbI MOHATHH O XUMHYECKOM 3JEMEHTE U
BEIIECTBE M CHCTEMBl MOHATUH O XUMHUYECKOW peakiuu. OOe 3TH CHCTEMBl CTPYKTYPHO
OpraHU30BaHbl MO MPHUHIIUITY MOCIEI0BATENBHOIO Pa3BUTHSI 3HAHUNH HAa OCHOBE TEOPETHUYECKUX
IIPEJICTaBICHUA pPa3HOrO YPOBHSA: AaTOMHO-MOJIEKYJSIPHOIO YYE€HHMsI KaK OCHOBBI BCErO
ecTecTBO3HaHMs, ypoBHs llepnoamueckoro 3akona /[. 1I. MenneneeBa kak OCHOBHOTO 3aKOHa
XUMHH, YYEHUS O CTPOCHHHM aroMa M XHMMHUYECKOH CBs3M, MpeACTaBIeHUH 00
AIIEKTPOJINTUYECKOW  TUCCOLMALMU  BEIIECTB B  pacTBOpax. TeopeTWdyeckue 3HAHUS
paccMaTpUBAIOTCSI HAa OCHOBE OMIIMPHYECKH IIOJYYEHHBIX M  OCMBICIEHHBIX (DaKTOB,
pa3BUBAIOTCS MTOCIEA0BATENBHO OT OJHOTO YPOBHS K APYTrOMY, BBINONHAS (PYHKIIMH OOBSACHEHUS
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U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXXHOCTEM NPAKTUYECKOTO TMPUMEHEHHS U
MOJTyYEHUS U3y4aeMbIX BEIIECTB.

Takass opraHu3anus COACpXKAHHS Kypca CIIOCOOCTBYET TPEACTABICHUIO XHUMHUYECKOU
COCTaBIISIIOLIEH Hay4HOW KapTUHBI MHpa B JIOTUKE €€ CHCTeMHOM mnpupoabl. Tem caMbIM
obecrieunBaeTCs BO3MOXXHOCTh (POPMUPOBAHHUS Y OOYUYAIOMIUXCS [EHHOCTHOTO OTHOIICHUS K
HAyYHOMY 3HAHUIO W METOJaM IO3HAaHMUS B Hayke. BaxxHO Takke 3aMETUTh, YTO OCBOCHHUE
CoJIepXaHusl Kypca MPOUCXOAUT C TMPUBJICUCHUEM 3HAHMM U3 paHee H3YyYEHHBIX KYPCOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 kiacco» U «dusnka. 7 Kiacey.

1.2. HEJIU U3YUYEHUSA YYEBHOI'O IIPE/JIMETA «XUMMUSD»

K HanmpaBieHuio nepBoCTENEHHON 3HAYMMOCTH IPU peasln3aluu 00pa30oBaTeNbHbIX (YHKLIUN
npeaMera «XHUMUS» TPAIUIUOHHO OTHOCAT (POPMHUPOBAHUE 3HAHMN OCHOB XMMHUYECKOH HayKu
Kak 00JacTH COBPEMEHHOI'O E€CTECTBO3HAHUS, NPAKTHUUECKOW IESTENbHOCTH 4YEJIOBEKAa U Kak
OJTHOTO W3 KOMIIOHEHTOB MHUPOBOW KYyJBTYpPBHI. 3ajada MpeAMeTa COCTOMT B (POpMUpPOBaAHHU
CHUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (PAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHH, TOCTYIHBIX 0000IIEHNI T MHUPOBO33PEHUYECKOTO XapaKTepa, s3bIka HaAyKH, 3HAHUH O
HAYYHbIX METO/aX M3Y4YEHHUs BEIECTB U XMMUYECKMX peakluil, a Takke B (OPMUPOBAHUU U
Pa3BUTUH YMEHUI U CIIOCOOOB JI€ATENbHOCTH, CBA3AHHBIX C IUIAHUPOBAHHUEM, HAOJIIOJIEHUEM U
IPOBEICHUEM XUMHUYECKOTO 3KCIIEPUMEHTa, COOJIOACHNEM TpaBmil 0€30IacHOT0 OOpaIieHus ¢
BELIECTBAMM B ITIOBCEAHEBHON KU3HU.

Hapsiny ¢ sTuM nenu usydeHus mpeaMera B IPOrpaMMe YTOYHEHbI U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX HPHUOPUTETOB B CHCTEME OCHOBHOro obOmero oOpasoBaHus. Cerogns B
oOpa3oBaHuM 0co00 3HAUYMMOM TPHU3HAETCS HANpPABICHHOCTh OOY4YEHHS HA pa3BUTHE WU
caMOpa3BUTHE JMYHOCTH, (OpMHpOBaHHE €€ HUHTe/IeKTa W oOmed KyinbTypel. OOydeHue
YMEHMIO YYUTHCS U IPOAOJIKATh CBOE 00pa3oBaHUE CaMOCTOSITENIbHO CTAHOBUTCS OJHOW U3
BOXHEHIINX (YHKIUH yueOHbIX IPEIMETOB.

B cBsi3u ¢ 3TUM Npu HU3y4EHHM IpeIMeTa B OCHOBHOM WIKOJIE JOMUHHPYIOIIEE 3HAUCHHE
nproOpenu Takue 1eu, Kak:

e (opmMupoBaHUE WHTEIUIEKTYyaJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa3OBaHHIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEIICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

® HaMpaBJIE€HHOCTb OOYYEHUS Ha CHCTEMAaTHYEeCKOe TNPUOOIIEHHE Yydaluxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4dyHbIM  METOJaM  IO3HaHuA,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

e o0ecreyeHue YCIOBUM, CHOCOOCTBYIOUIMX IMPUOOPETEHUIO OOYUYaAIOIIMMHUCSA OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs PA3IMYHBIX BUIOB JESTEIbHOCTH;

e (QopmupoBaHuE yMEHHUH OOBACHATH M OLIEHUBATh SIBJICHHUS OKPYXKAIOIIEro MHpa Ha
OCHOBaHUM 3HAHUH U ONBITA, IOJTYYEHHBIX IIPU U3yUYEHUHN XUMUU;

e (dopMupoBaHHE Y 00YyYaIOMIMUXCS T'YMAaHUCTUUYECKUX OTHOILICHHM, MOHUMAHUS LEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON NEATENBHOCTH B LENISIX COXPAHEHMS CBOETO 370pPOBbS M OKPYXAroIleW MpUPOJHON
Cpenpbl;

® pa3BUTHE MOTHUBAIMU K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHS OOIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JlalbHEeHIIero ooyyeHusl.

OKCIIEpUMEHT ABJIAETCS MCTOYHUKOM 3HAHUM M KPUTEPUEM HX HCTUHHOCTU B HayKe.
Konnenmus coBpeMeHHOro o00pa3oBaHMs MOJpa3yMeBaeT, 4TO B Y4eOHOM OKCIEPUMEHTE
BEAYUIYI0 DPOJb JOJDKEH 3aHATh CAMOCTOATEIbHBIM MCCIENO0BATENbCKUN  YUEHUYECKUN
HKCIIEPUMEHT.

CoBpeMEHHBIE DKCIIEPUMEHTAIIBHBIE UCCIIEIOBaHMS 110 XUMUU YK€ TPYAHO IPEICTaBUTh
0e3 UCMOIb30BaHUS HE TOJIBKO aHAJIOTOBBIX, HO M LU(POBBIX M3MEPUTEIbHBIX MPUOOPOB. B
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O®enepanbaoM ['ocynapcrBenHom OOpazoBarensHoM Cranpapre (PI'OC) mpomucaHo, 4TO
OJIHUM M3 YHHUBEPCAIbHBIX YYEOHBIX AEUCTBUN, MPUOOPETaEMBbIX YYaIIUMUCS, HODKHO CTaTh
YMEHHME «IPOBEJACHUS OIIBITOB, IPOCTBIX HKCIHEPUMEHTAIbHBIX MCCIEI0BAaHUM, MNPSAMBIX U
KOCBEHHBIX M3MEPEHUH C HCHOJb30BAHUEM AaHAJIOTOBBIX M HU(MPOBBIX H3MEPUTEIbHBIX
npuOOpOB».
[[Inpokuii CIEKTp AATUYMKOB MO3BOJISIET YYAIIMMCSl 3HAKOMUTBCS € MapaMeTpaMu XMMUYECKOTO
HKCIEPUMEHTA HE TOJBKO Ha KAaYyeCTBEHHOM, HO M Ha KOJIMYeCTBEHHOM ypoBHe. Lludposas
nabopartopuss  IO3BOJISIET BECTU  JJIUTENBHBI  OKCHEPUMEHT JaXe B  OTCYTCTBHE
AKCIIEPUMEHTATOPA, a YaCTOTa UX U3MEPEHUM HEIO/IBJIaCTHA YEIOBEYECKOMY BOCIIPUSTHIO .
B mpouecce gopmupoBaHusi 3KCHEPUMEHTANIbHBIX YMEHHM YYEHUK 00ydaeTcs MpelCTaBiIsTh
uHpopManuio 00 UCCIeIOBAHUN B YETHIPEX BUIAX:

B BepOaJIbHOM: OMHCHIBATH SKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJENb SKCIIEPUMEHTA,
(uKCUpOBaTh BHUMAHHUE HA U3MEPSIEMBIX BEIMYMHAX, TEPMUHOJIOTHUH;
* B TaOJIMYHOM: 3aIOJIHATH TAOJIMLbI JaHHBIX, JISKAIIUX B OCHOBE MOCTPOEHUs rpadukoB (Ipu
ATOM Yy y4YalMXCsl BOSHUKAET [IEPBUYHOE MPEACTABIECHUE O MacIITabaxX BEJIUYMH);
* B rpa)U4ecKOM: CTPOUTH I'paUKH MO TAOJUYHBIM TaHHBIM, YTO JAET BO3MOKHOCTH Mepexoaa
K BBIABM)KCHHIO THUIIOTE3 O XapaKTepe 3aBUCHUMOCTH MEX]y BEIWYMHAMM (IIPU 3TOM YUUTEIb
MOKa3bIBACT MPEUMYIIECTBO B BU3yaJIM3allMU 3aBUCUMOCTEN MEX1y BEIMYMHAMU, HATrJISAHOCTD
Y MHOTOMEPHOCTb);

B BHUJE MaTEMaTUYECKUX YpPABHEHUM: J[1aBaTb MaTEMaTUYECKOE OMNMCAaHUE B3aUMOCBA3U
BEJIMYMH, MaTeMaTHIeCcKoe 0000IIeHue.

B ocHoBy oOpa3oBarenbHOI mpOrpaMMbl O XUMHUHU 3AT0KEHO MPUMEHEHHE ITU(PPOBBIX
nabopaTtopuii. TemaTuka MpeasioKEHHBIX IKCIIEPUMEHTOB, KOJMYECTBEHHBIX OIBITOB B padoyeit
porpaMMe COOTBETCTBYET CTPYKType MpUMEpHOW 00pa30BaTeIbHOW MpOrpamMmbl 1O XHUMUH,
coaepxanuto denepaibHOrO rocyIapcTBEHHOT0 oopaszoBarenbHoro crangapta (PI'OC).

JlanHasi mporpaMma crocoOCTBYET TOCTHXKEHHUIO BBICOKOTO YPOBHS YCBOEHHUS y4eOHOIO
MaTepuaia, yCTOWYMBOrO pocTa IMO3HABATEIbHOIO MHTEpECa LIKOJIBHUKOB, T .€. MPEOJI0JIETh T
npoOIeMbl, 0 KOTOPBIX TaK MHOTO TOBOPST, KOTJa peyb 3aXOAUT O COBPEMEHHOM IIKOJIbHOM
XUMHYECKOM 00pa30BaHMM, @ 3HAUUT U MOBBIIICHUIO Ka4eCTBa OOPa30BaHMUS .

Hcnonb3oBanue obopynoBanus «Touka pocta» npu peanusanuu ganHoil PII mo3somser
CO3/aTh YCIIOBUSI:

. JUTSL PaCIIMPEHUS COJICPKAHUS IIKOJIBHOTO XUMHUYECKOTO 00pa30BaHus;

d JJIA ITOBBIIICHUS HOSHaBaTCJ’IBHOI\/JI AKTUBHOCTHU O6y‘~IaI-OHII/IXC$I B eCTeCTBCHHO'Hay‘IHOﬁ
o0acTu;

. JUI Pa3BUTHSA JIMYHOCTH PeOEHKA B mpoliecce OOYYCHHsS XHMHH, €ro CIIOCOOHOCTEH,
(GOopMHUPOBaHUS U YIOBJICTBOPEHHSI COIIMATBHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

d JJIA pa60TI)I C O}]apéHHI)IMI/I IIKOJBbHUKAaMU, OpFaHI/I3aHI/II/I nux paSBI/ITI/ISI B pa3J'II/I‘~IHI)IX

o0acTsax O6p330BaTeJIBHOI>'I, TBOp‘ICCKOﬁ ACATCIIBHOCTH .

1.3. MECTO YYEBHOTI'O ITIPEIMETA «XUMUS» B YYEBHOM IIJIAHE

B cucreme oOmero oOpa3oBaHust «XUMHUS» TpU3HAHA O0O0S3aTENIbHBIM  yY4eOHBIM
IOpeIMETOM, KOTOpPbI BXOAMT B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-Hay4HbIE
PEIMETHD».

Y4eOHbIM MUIaHOM Ha €€ u3ydyeHue oTBeeHO 136 yueOHBIX YacoB — MO 2 4 B HEJIENIO B §
1 9 Knaccax COOTBETCTBEHHO.

OcHoBHOM (opMoOit y4yeOHON MAEATETPHOCTU SIBISETCS XUMHUYECKUH JKCIEPHUMEHT,
IIPOBOAMMBIN B BUJE Ja0OPATOPHBIX, IPAKTHUECKUX padOT U I€MOHCTpAIHi.

JUis Kakaoro Kiacca MpeayCMOTPEHO pe3epBHOE ydeOHOEe BpeMsi, KOTOPOE€ MOXKET OBITh
MCIIOJIb30BAaHO YYacCTHHKaMHM 00pa30BaTEIbHOIO IMpollecca B LEISIX MPaKTUYECKOM oTpaboTKu
y4eOHOT0 MaTepuaa o XMMUHU C IPUMEHEHHEM [TU(PPOBBIX TaOOpaTOPHIA.

B crpykType paboueit mporpamMmbl Hapsay C TOSCHUTEIBHOW 3allMCKOW BBIEICHBI
CIIEYIOLINE Pa3IEebl:



® [UIaHHpYEMBbIE PE3yJIbTaThl OCBOEHHS YUEOHOTO IpeaMmera «XUMHs» — JHUYHOCTHBIE,
MeTaIpeAMETHBIE, TPEAMETHBIE;

e cojepkaHUe yueOHOTOo npenMeTa « XUMUs» Mo rojaM 00ydeHus;

® TEMAaTUYECKOE IUIAHMPOBAHHE, B KOTOPOM JAECTAIM3UPOBAHO COJAEpXKAHUE KaXAOU
KOHKPETHON TE€MBI, YKa3aHbl KOJIMYECTBO YaCOB, OTBOAMMBIX Ha €€ U3yUYEeHUE, 1 OCHOBHBIE BUJIbI
yueOHOM JesATENbHOCTH Y4Y€HHKa, (popMHUpyeMble IpPU HW3YYEHHH TEMbI, MPUBEAEH IepeueHb
JIEMOHCTpPAIIHiA, BBHITIOJIHAEMBIX YUUTENEM, H IEPEeYeHb PEKOMEHAYEMBIX Ja00paTOPHBIX OMBITOB
U IPAKTUYECKUX pabOT, BHITOJIHAEMBIX YUAIIUMHCS.

2. COAEP KAHUE YYEBHOI'O NTPEMETA

8 knace

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Posib xuMuu B KK3HU 4yesoBeka. Tena u BemecTtBa. Pu3nuecKkue CBOMCTBA
BelIeCTB. ArperaTHoe cocTosiHue BeulecTB. [loHATHE 0 MeTOJax MO3HAaHUS B XUMUU. XUMUS B
cucteme Hayk. Yuctele BemecTBa u cmec. CriocoObl pa3ielieHus cMeceil.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 371eMEeHTbl. CUMBOJIBI XUMUUYECKUX 3J1eMeHTOB. [IpocThie u
CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas Gopmyna. BaleHTHOCTh aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH MOCTOSTHCTBA
cocraBa BemlecTB. OTHocuTeNnbHass aToMHas Macca. OTHOCUTENbHAs MOJEKYJspHass Macca.
MaccoBas 10J1s1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUH.

®usznueckue M XUMUYECKHUE SBJIICHHMsS. XHUMHUYECKass peakuus U e€ NpHU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanus XuMUYECKUX peakuuil
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, OOMEHA).

XUMUYECKUI SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYN0#, ¢ mpaBuiaMu pabOThl B
naboparopun U mnpuémMamu oOpaiieHus ¢ Ja00paTOpHBIM OOOpYIOBAaHUEM; H3yYEHHE U
onucanue (PU3NYECKUX CBOMCTB 00pa3I[OB HEOPTraHWYECKUX BEIIECTB; HAOIIOIeHNE (PU3UUECKUX
(maBeHUe BOCKa, TassHUE JIbJa, paCTUpAaHUE caxapa B CTYNKe, KHIICHHE M KOHJIEHCAllUs BOJIbI)
U XUMHUYECKUX (FOpEHHE CBEYM, MPOKAIMBAHWE MEIHON MPOBOJIOKH, B3aWMOJEWCTBHE Mena C
KHCJIOTON) SIBICHUH, HAOJIOJEHUE M ONMMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHMUYECKUX pPEaKLuil
(paznmoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOpUAOM Oapusi, pasioKeHHe
runpokcuaa meau(ll) npu HarpeBanuu, B3aumojeiicTBue xene3a ¢ pactBopoM conu meau(Il));
U3YyYEHHE CIIOCOOOB pa3fiesieHusi cMecell (C MOMOIIbI0 MarHura, GUIbTPOBAHUE, BhIMIAPUBAHUE,
JUCTWIALMS, XpoMaTtorpadusi), MpOBEIEHHE OYMCTKM IOBAPEHHOM cCoiM; HaOIIOAEHUE U
ONHMCAHUE pEe3yJIbTAaTOB IPOBEACHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAacChl;
co3/laHue MojieNiel MOJIeKyI (IIapOCTEPHKHEBBIX).

Baueiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3znyx — cmecp razos. CocrtaB Bo3nyxa. Kuciopoxg — 3I€MEHT M NPOCTOE BEILECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHHUS).
Oxcunpl. Ilpumenenne xkucinopoga. CrocoObl TOJMY4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMelnuieHHOCTH. KpyroBopot kucinopoaa B npupoje. O30H — ayuioTponHas MoAu(pUKanus
KHCIJIOPOJa.

TernnoBoit >PdexT XUMHUECKOH peakuuu, TEPMOXUMUYECKHE YpaBHEHUS, 0JK30- H
OHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — snemeHT u npocToe BemecTBo. Haxoxaenue Bogopoaa B npupoze, Gpuzndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oayueHus. KucioTel u comnu.

KonnuaectBo BemectBa. Monb. MomsipHas macca. 3akoH ABoraapo. MomnsipHblii 00BEM Ta30B.
Pac4€rbl Mo XMMHYECKUM ypaBHEHHUSIM.

®dusnyeckue cBoMcTBa BOAbl. Boma kak pacrtBoputenb. PactBopsl. HacelllieHHBIE U
HEHACBIIICHHbIE pPACTBOpbI. PacTBopuMOCTh BemiecTB B Bojae.MaccoBas 101 BEIIECTBA B
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pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKa
IPUPOJHBIX BOJ.

Knaccudpukanus Heopranuyeckux coeauneHudd. Oxcuabl. Knaccuduxanmss  oxcuaos:
coneoOpa3yroline (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCHJIOB (MEXAyHapoaHas U TpuBHUajibHas). dusnueckne M XUMHYECKHE CBOWCTBAa OKCHIIOB.
ITonmy4yenue OkCUI0B.

OcHoBanus. Knaccudukanuss ocHoBaHuM: IMIENOYM UM HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuii (MeXAyHapoaHass U TpuBUaibHasA). Duznyeckue U XUMHUYECKUE
cBoiicTBa ocHOBaHMH. [lonyuyeHne ocHOBaHHUI.

Kucnorel. Knaccuduxamms kuciaor. Homenkmatypa KucinoT  (MEXIyHapoaHas |
TpuBHasbHasA). OU3HUecKUe U XUMUYECKUE CBOMCTBA KUCIOT. P aktuBHocTH MetamuioB H. H.
bekerosa. [lonyueHnne KUCIoOT.

Conu. Homenknarypa coineit (MexxayHapo/iHasi U TpuBHaiibHas). Dusnueckue U XUMHUYECKHE
cBoiicTBa conel. [lonyuenue coneil.

I'eneTnueckas cBsI3b MEXKYy KJIaCCAMH HEOPraHUYECKUX COCTMHEHUM.

XUMUYECKUI IKCIIEPUMEHT: KaUECTBEHHOE ONPEEICHNUE COJAEPKAaHUs KUCIOPOJa B BO3/1YXE;
MoJlyueHue, coOMpaHue, paclo3HaBaHWE U U3YyUYEHHE CBOMCTB KHUCIOpOJa; HaOIIOIeHUE
B3aMMOJICHCTBUS BEIIECTB C KMCIOPOJOM U YCJIOBMSI BO3SHUKHOBEHMS M MPEKpAIlEHUs FOPEHUS
(moxapa); O3HAKOMJIEHHE C oOOpa3laMu OKCHIOB M OINKMCAHWE WX CBOICTB; IOJIy4EHUE,
coOupaHue, pacro3HaBaHUE U H3Y4YEHHE CBOWMCTB BojOpoAa (TOpeHue); B3aUMOJCHCTBHE
Boopoaa ¢ okcuaoM meau (II) (Bo3MOXKHO HCIIONBb30BaHHE BHAEOMATEPUANIOB); HAONIOJCHUE
00pa310B BELIECTB KOJINYECTBOM | MOJIb; HCCIIEI0BAaHIUE OCOOCHHOCTEN pacTBOPEHUS BELLECTB C
pPa3IMYHON pPAacCTBOPUMOCTBIO; MPUTOTOBIEHUE PACTBOPOB C ONpPEAEIEHHONM MacCOBOM AoJei
pPacTBOPEHHOIO BEILIECTBA; B3aUMOJIEHCTBUE BOABI C MeTaIaMH (HAaTpPUEM U KaJbLUEM)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB); OMpPEAEICHUE PACTBOPOB KUCIOT M ILEIO0YEi C
MOMOUIbI0 HMHJMKATOPOB; HCCIEI0BaHUE O00pa3lloB HEOPraHWYECKUX BEIIECTB DPA3JIMYHBIX
KJIaCCOB; HAOJIIOJIEHHME W3MEHEHMs OKPAaCKW HHIUKATOPOB B PACTBOpaxX KHUCIOT U ILENOYeH;
u3ydyeHue B3aumojeincTBus okcuga Mmeau (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C
MeTaJlJIaMH, peakUuil HEHUTpalu3aluuy; IMOJyYEHUE HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE
OJIHOTO MeTajula JAPYTUM M3 PAcTBOPA COJIM; PELICHHE SKCIEPUMEHTAJBHBIX 3a7ad 10 TeMe
«BaxHelmue K1accbl HEOPraHUYECKUX COEIUHEHUI.

Ilepuonnuecknii 3axkon u Ilepuoamueckass cucreMa XMMHYECKHX 3JIeMEHTOB
JI. . MeHaesieeBa. Crtpoenue aTOMOB. XumMuueckas CBSI3b. OKHCJINTETIBLHO-
BOCCTAHOBHTE/IbHbIE PeaKIMH

[lepBble MOMBITKU KJIACCU(PHUKALMU XMMHUYECKUX 3JeMeHTOB. IloHATHE O rpymmax CXOIHBIX
9JIEMEHTOB (ILIE€JOYHBbIE M IE€JIOYHO3EMENbHbIE METaUlbl, TaJOTeHbl, WHEPTHBIE TIa3bl).
DJeMeHTHhI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCUJIBI.

[Iepnonnueckuit 3akoH. [lepnoanueckas cucreMa xumudeckux ieMeHToB J[. . Menneneesa.
Kopotkonepuonnas u anuHHOnepuonHass ¢opmbl Ilepuonnueckoil cucTeMBbl XUMHYECKHX
anemeHToB 1. 1. Menneneesa. [lepuoael u rpynnsl. @u3nyecknil CMBICT TOPSAIKOBOIO HOMEDA,
HOMEPOB MEPHO/Ia U TPYIIIHLI JIEMEHTA.

Crpoenune aromoB. CoctaB aToOMHBIX saep. M3oronsl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
o0onmoyek aromMoB mepBbIX 20 XUMHMYECKMX 3JeMeHTOB Ilepuoanyeckoil  cucTEMbI
. . MenneneeBa. XapaKTE€pUCTUKA XHUMHUYECKOTO JJIEMEHTa II0 €ro IMOJOXKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH WM3MEHEHHs pajlyca aTOMOB XHMHUYECKHX JJIEMEHTOB, METAIUIMYECKUX H
HEMETAJUIMYECKUX CBOWCTB MO TpynnaM M Inepuojam. 3HaueHue l[lepmoamdeckoro 3akoHa M
[lepuoanueckoit cucTeMbl XUMHUYECKUX OJJIEMEHTOB IS pa3BUTHS HAyKM M MPaKTHKU.
. . MenneneeB — y4€HBIN U IPAKIAHUH.

Xumuueckas CBS3b. KoBasienTHas (monsipHas u HEMnoJsipHast) CBS3b.
ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. VIOHHAas! CBS3b.
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Crenenp okucinenus. OKHCIUTENBHO-BOCCTAHOBUTENbHbIE peakluu. [Iporeccsl okuciaeHus u
BOCCTaHOBJIEHUSA. OKUCINTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN OSKCIIEPUMEHT: HU3y4eHHE OO0pa3loB BEIIECTB METAIOB W HEMETaJUIOB;
B3aUMOJICHCTBUE THJIPOKCUAA LIMHKA C PACTBOPAMHU KHUCJIOT U IIEJIOYEH; IMPOBEIEHUE OIIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakUuil (rOpeHue, peakuuu
pa3I0KEHUS, COeTUHEHU ).

Me:xnpeamerHbie CBSI3U

Peanuszanusi MeXIpeIMETHBIX CBSI3ed NpU U3YYEHUU XHUMHUHU B 8 Kilacce OCYILECTBISETCS
Yyepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaKk M IOHATH,
SABJISIFOIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmre ecTecTBEHHO-HAYYHbIC NMOHATHUS: HAyYHBIH (akT, THIIOTE3a, TEOpHUs, 3aKOH, aHAJM3,
CUHTE3, KIacCHU(pUKalusi, NEPUOAUYHOCTb, HAONIOJEHHUE, OKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHUE, MOJIETb, SIBIICHUE.

®usuka: Marepus, aroM, OJIJIEKTPOH, IMPOTOH, HEWUTPOH, WOH, HYKIUJ, HN30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
383161, ComHIie.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPAIIBI, TOPHBIE TTOPOJBI, TOJE3HBIE NCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 knacc

BemecTBo M XMMH4YeCKasi peaKus

IIepnonnueckuit 3akoH. [lepuoanueckas cucrema xumudeckux ieMeHToB Jl. . Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHYECKUX 3JIEMEHTOB IEPBBIX
TPEX MEPUOJO0B, KAIUs, KAJIbLIUA U UX COEAMHEHUN B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B
[lepuonnueckoii cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BelecTBa: BHJbl XHMHUYECKOM CBSA3M. THIIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanus ¥ HOMEHKIAaTypa HEOPraHMYECKHMX BEIIeCTB (MEXIyHapoAHas U
TpUBHAJIbHAsA). XHMMHUYECKHE CBOMCTBA BELIECTB, OTHOCALIMXCA K pa3IUYHBIM KjaccaM
HEOPraHMYECKUX COEAVNHEHNN, TEHETUYECKAasl CBSI3b HEOPraHUUECKUX BEILECTB.

Krnaccudpukanys XMMHUYECKUX pEaKIUil MO pa3iMyHbIM IMpU3HaKaM ([0 YUCIY U COCTaBY
YYacCTBYIOUIMX B peaKIUH BEUIECTB, MO TeIIoBoMy 3(dekTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTalu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[Tonste o ckopoctn xumuueckod peakiuu. [loHsTne 00 OOpaTUMBIX U HEOOpaTHMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOTrEHHBIX M TETEpPOreHHbIX peakuuax. [lonstue o
XUMHYECKOM paBHOBecuU. DakTopbl, BIUAOIIME HA CKOPOCTh XHUMHUYECKOW pEaKIUH U
MI0JIO’)KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMM, JJIEKTPOHHBIM  OaJaHC  OKHUCIUTENIbHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBleHHE YpaBHEHHUH OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 3M€KTPOIUTHUYECKON AMCCOLUALMM. ODJIEKTPOJIUTBI U HE- BJIEKTPOJIUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3jIMYHbIMU BHJAMHU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuil. CUIbHbBIE U CIIa0ble SJEKTPOIUTHI.

Peakiun wonHOoro oOMeHa. YCJIOBHS TMPOTEKAHUS PEAKIUA HOHHOTO OOMEHa, TOJIHBIE H
COKpallEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHWIl M COJIEH B CBETE
MpeJICTaBICHUH 00 3IeKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMyd Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

XHWMHMYECKUN OSKCHEPUMEHT: O3HAKOMJICHHE C MOJEIAMH KPUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJIOB U HEMETAJUIOB (rpaduTa U amMmasa), CJIOKHBIX BEIIECTB
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(xnopuna HaTpus); HCCIENOBAaHME 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakIuu OT
BO3CHUCTBUS PA3JINYHBIX (DAKTOPOB; MCCIEAOBAHHE JIEKTPONPOBOAHOCTH PAaCTBOPOB BELIECTB,
mpouecca  AMCCOLMAMM  KUCJIOT, I1ieqoued W coseld  (BO3MOXKHO — HCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB); MPOBEJIEHHE ONbITOB, MJUIFOCTPUPYIOLINX NPU3HAKU IMPOTEKaHUs peakLui
MOHHOTO OOMeHa (oOpa3oBaHHME OCajKa, BBIICICHHE Traza, 00pa30BaHUE BOJBI); OIBITOB,
WITIOCTPUPYIOIUX IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEbHBIX PEaKLUil (rOpeHue, peakuuu
pa3joXKeHUsl, COEAUHEHMsI); paclHo3HaBaHUE HEOPraHWYECKUX BEIIECTB C  ITOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMIA Ha HOHBI; pEIIEHUE SKCIIEPUMEHTAIbHBIX 33/a4.

HemeTanibl 4 X cOeTHHEHUS

OOmast xapakTepucTuKa rajgoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTEHEHU
okucnenus. CTpoeHne u pU3NIECKUe CBOMCTBA MPOCTHIX BELIECTB — TaJIOTCHOB. XHUMUYECKHE
CBOWCTBAa Ha IpHMeEpe XJopa (B3auMOJCHCTBHE C MeTalllaMHM, HEMETaJUlaMH, LIEIIOYaMH).
XnopoBogopoa. CosisiHas KUCIIOTa, XUMUYECKHE CBOMCTBA, ModyyeHue, npuMeHenue. Jleiictrue
XJIOpa M XJIOPOBOJAOPOJAa HAa OpPraHu3M uyelloBeka. Baxueliue XJIOpHIbl U HUX HaXOXKICHHUE
B TIpUPOJIE.

OOmast xapakrepuctuka 3meMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIEC CTETIEHN OKUCIICHUSI.

CrpoeHue u GpU3NUECKUEe CBOMCTBA MPOCTBIX BELIECTB — KHUCIOPOAA U Cepbl. AJIJIOTPOIHbIE
MoAu(UKAIIMK KHUCIOPOJa M cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOpPOMa, CTpOEHHUE,
¢du3nueckrue U XUMHUYecKHe cBoicTBa. OKCUIBI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB.
CepHast kuciorta, (pU3MYeCKHe W XUMHUYECKHE CBOWCTBA (0OIIME Kak IMPEICTAaBUTENs Kiacca
KUCIOT M creuududeckue). XUMUUECKUE pPEaKLUH, JIeKallMe B OCHOBE IPOMBILIUIEHHOIO
crioco0a moyiydeHusi cepHoil KHUcIOThl. [Ipumenenue. Conu CepHOM KHCIIOTHI, KaueCTBEHHAs
peakuus Ha cyiabpaT-uoH. HaxoxaeHue ceppl M €€ COEIMHEHMH B NpUpPOAE. XUMHUECKOE
3arps3HEHUE OKPYXKAIOMIeH Cpeapl COCTUHEHHUSMHU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE
BO3/yXa 1 BOJOEMOB), CITIOCOOBI €0 MPEJOTBPALLICHHS.

OOmass xapakTepucTtuka 23jeMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.

A30T, pacrpocTpaHeHUe B IpUpoJe, pu3ndeckue U XuMmudeckue cBoiicrea. Kpyrosopor azora
B Ipupoje. AMMHUAK, ero (u3M4Yeckue U XMMHUYECKHE CBOMICTBA, MOJIYYeHHE U MpPUMEHEHHE.
Conn amMoHUs, X (PU3HYECKHE U XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakuus
Ha MOHBl aMMOHHUA. A30THas KHCJOTa, €€ MoylydyeHHe, (pu3nyeckrue M XUMHUYECKHE CBOWCTBA
(obmue Kak mpelcTaBUTENs Kiacca KUCIOT U crneuupuueckue). VcnonbzoBaHue HUTPATOB U
coJieil aMMOHHS B Ka4YeCTBE MUHEPAJIbHBIX y00peHuil. XUMUUECKoe 3arpsi3HeHnEe OKpY Karo e
Cpebl COeTMHEHUSIMH a30Ta (KUCIOTHBIE A0/, 3arpsi3HEHNE BO3/IyXa, TOYBBI U BOJOEMOB).

®ocdop, amrorponHele Mogudukanuu Qocdopa, uznyeckrne U XMMHUYECKHE CBOMCTBA.
Oxcun pocdopa(V) u pochopnast kuciora, Gusnueckue 1 XMMUUECKHUE CBOMCTBA, MOJIyUYEHUE.
Hcnonb3oBanue GpochaToB B KaueCTBE MUHEPATbHBIX YI0OpEHUI.

O6mas xapaktepuctuka »3ieMeHTOB I[VA-rpynnbl. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

VYraepon, amroTporHble MOAM(HKANK, pacIpOCTpaHEHHE B TpHUponae, (u3mueckue u
XUMHYecKkHe cBoiicTBa. AncopOius. Kpyrosopotr yriepona B npupoje. OKCHabl yriepojaa, ux
¢u3nveckne W XHMHYECKHE CBOWCTBA, JCWCTBHE HAa JKUBBIE OpPTaHHU3MBI, TIOJTyYeHHUE
U IPUMEHEHHUE. DKOJOTMYECKHe MpoOJIeMbl, CBsA3aHHBIE ¢ okcuaoM yriaepona(lV); rumoresa
rII00aTBHOTO TOTEIJICHNsT KIIMMAaTa; MapHUKOBBIH d(dekT. YrompHas KUCIOTa M €€ COJH, WX
¢u3nyeckue U XMMUYECKUE CBOMCTBA, MOJy4YeHUE U MpuMeHeHue. KadecTBeHHast peakuus Ha
kapOoHaT-woHBL. Vcronk3oBaHne KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH |
CEJIbCKOM XO35IHCTBE.

[lepBoHauabHBIE TOHATHS OO0 OPraHWYECKHX BEIIECTBAX KaK O COSAMHEHUSIX YIiepona
(MeTaH, 3TaH, OSTWIEH, AETUJICH, 3TaHOJ, TJHUIEpUH, YKCyCHas Kuciora). Mx cocraB u
xumuyeckoe crpoeHue. IloHAaTne o OuoONOrMYecKM BaXKHBIX BEIIECTBAX: MXHUpax, OerKax,
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VIIEeBOJaX — M UX POJM B JKU3HU ueJoBeka. MaTepualbHOE€ €IUHCTBO OPraHUYECKUX M
HEOPraHWYECKUX COETUHECHMI.

Kpemuuid, ero ¢pusnueckue 1 XUMHYECKUE CBOMCTBA, OJdy4YeHre U npuMeHenne. CoenHeHus
KpemHus B npupoje. OOue npeacrapieHus o6 okcune kpeMHus(IV) u kpeMHHEBOH KUCIOTE.
Cunukarel, WX UCIOJIB30BaHWE B OBITY, MEIWUIIMHE, MPOMBINUICHHOCTH. BaxHeiimme
CTPOUTENIbHbIE MaTepualibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoGnembl
0€30MacHOTO UCIOJIb30BAHUSI CTPOUTEIBHBIX MATEPUAJIOB B TIOBCEAHEBHOM KU3HU.

XUMUYECKUH IKCIEPUMEHT: N3y4eHHE 00pa3lioB HEOPraHUUECKUX BEIIECTB, CBOMCTB COJISTHOM
KHUCIIOTHI; MPOBEJICHUE KAYECTBCHHBIX PEaKIUi Ha XJIOPHUA-UOHBI M HAOIIOJACHHUE TTPU3HAKOB MX
MPOTEKaHUsS; OMBITHI, OTpakarollue (PU3NYECKUE W XUMHUYECKHE CBOMCTBA TaJOr€HOB U HUX
COeMHEHUH (BO3MOXHO HCIOJIB30BaHUE BHUICOMATEPUATIOB); O3HAKOMIICHHE C oOpa3iamu
XJIOpUJIOB (TaJIOTEHUIOB); O3HAKOMJIEHHE C 00pasliaMu cepbl U €€ COeMHEHUSIMHU (BO3MOXKHO
UCIIOJIb30BaHNE BHUJCOMATEPHATIOB); HAONIOACHHWE TMpolecca OOyrauBaHUs caxapa IoJ
JEHCTBUEM KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI; H3YyYEHUE XUMHUYECKHUX CBOMCTB
pa30aBICHHONW CEpPHOW KHUCIIOTHI, TPOBEJACHHE KAYECTBCHHON peakuuu Ha Cyab(aT-WOH H
HaOo/IeHue TpU3HaKa e€ MpPOTeKaHUs; O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOMCTBAMHU a30Ta,
dochopa M uX coequHEHWH (BO3MOXKHO HCIIOJIb30BAHHE BHUICOMATEPHUATIOB), OOpa3aMu
a30THBIX M (GocPopHBIX YAOOpeHHMii; moiaydeHue, coOupaHHe, pacro3HaBaHHE U H3yYEHHUE
CBOIMCTB aMMHaka; MPOBEJCHUE KAYeCTBEHHBIX pPEaKIHMii HAa WOH aMMOHHUsA M (ocdar-nuoH u
M3Yy4YEHUE NMPU3HAKOB UX MPOTEKAHMS, B3aUMOJCHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCIIOTHI
C MeZIbI0 (BO3MOKHO MCIIOJIb30BAaHUE BUACOMATEPUAJIOB); U3yUEHHE MOJIeNIeH KPUCTAIUTMYECKUX
pemérok anmasa, rpadura, Qymnepena; o3HaKOMIIEHHE ¢ MPOIIECCOM aICcOPOIMH PaCTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM YyIIEM W YCTPOHMCTBOM MPOTHUBOTas3a; IMOJydeHUe, coOupaHue,
pacno3HaBaHUE U W3yYEHUE CBOWMCTB YIJIEKUCIIOr0 ra3a; MpOBEICHNE KAUYeCTBEHHbIX peaKkuil Ha
KapOoOHAT- W CWIMKAT-HOHBI W M3YYCHHE TMPU3HAKOB KX MPOTCKAHHS, O3HAKOMIICHUE C
MPOAYKUHUEH CUIMKATHOW IMPOMBIIIJIEHHOCTH; PELIEHUE SKCIEPUMEHTANBHBIX 337a4 [0 TeMe
«Baxuelnme HeMeTaJUIEL U UX COETUHEHUS).

MeTaJuibl M UX COeIMHEHUS

OO6m1ast xapaKTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUM WX TOJIOKEHUS
B Ilepuoguueckoil cucreme xumuyeckux sneMeHToB /[[. . MenzaeneeBa u CTpOEHHS aTOMOB.
Crpoenne MerauioB. Mertamueckas CBs3b M METAUIMYECKAs] KPUCTATMYECKas penieTka.
DNEKTPOXUMUYECKUNA Pl HampspkeHuM MertauioB. DU3nMYecKkHue M XHMMHUYECKHE CBOICTBA
MeTaiioB. O6mue crnocoOs! moynydyeHus MetaioB. [IoHATHE O KOPPO3HUH METaIIJIOB, OCHOBHbIE
CrocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) M UX
MIpUMEHEHUE B OBITY U TPOMBITIIUICHHOCTH.

[lenounble MeTaibl: nojoxxkenue B [lepuoanueckoil cucreme xumuueckux snemeHTon [l. U.
MenneneeBa; CTpOCHHME WX aTOMOB;, HaxOXKJAeHHE B mpupoje. dusznyeckue M XUMUYECKHE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpus U Kanus. [IpuMenenue
MIEJIOYHBIX METAJIOB U UX COCTMHECHUMN.

[[lenouyHo3eMeNbHBIE METAJUIBl MarHUi W KanblMil: moyioxkeHue B [lepuonnueckoid cucreme
xumudeckux snemeHToB J[. M. MenpeneeBa; cTpoeHME MX aTOMOB; HaxO0XXJACHUE B MPUPOJE.
®dusnueckue U XMMHYECKUE CBOIMCTBA MarHusi W Kajiblivs. BakHeilne cOequHEHUs KalabIus
(oxcua, TuapoKcuI, coyn). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHH .

Amomunuil: nonoxenue B Ilepumoanueckoil cucreme Xumuueckux snemeHtoB 1. WM.
MenpeneeBa; CTpOCHHE aToMa; HaxOXkJAeHHE B mpupojae. Ousnueckne n XMMUYECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCHIA ATFOMHHHSL.

Keneszo: nonoxenue B [lepuoanyeckoil cucreme xumudeckux snementoB Jl. . Menneneena;
CTPOCHHME aToMa; HaxoxkJaeHue B mpupoje. dusmyueckue M XUMUYECKHE CBOMCTBA Kejesa.
Oxkcuppl, runpoxcuasl u conu xxenesa(ll) u sxenesa(Ill), ux cocras, cBOMCTBa U MOTYYEHHUE.

XUMHUYECKUH DKCIEPUMEHT: O3HAaKOMIIEHHE ¢ oOpa3laMd METaulloB M CIJIaBOB, HUX
bu3NyeCKUMU  CBOMCTBAMH; H3y4YeHHE pE3yJbTaTOB KOPPO3UM METAIIOB  (BO3MOKHO
WCIIOJIb30BaHNE BUICOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJCHCTBHS OKCHA KAIBLIUS U HATPUS
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€ BOIOM (BO3MO’KHO MCIIOJIb30BAHUE BUAEOMATEPUAIIOB); UCCIIEIOBAHUE CBOUCTB KECTKOM BOBIL;
mpolecca TOPEeHUs Keje3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BAHHUE BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEAKIIUi Ha MOHBI (MarHusl, Kajablus, aTFOMUHUS, [IUHKA,
xkenesa(ll) m xeneza(Ill), memu(Il)); HaOGarOmEHME W OmMHMCaHWE TIPOIECCOB OKpAIIMBAHUS
MJIaMEHU MOHAMM HATpHsl, KAl U KaiblHs (BO3MOXHO HCIIOJB30BAHUE BUIECOMATEPUATIOB);
uccienoBanre aM(OTEpHBIX CBOICTB THAPOKCHAA ATIOMUHUS M THAPOKCHAA LMHKA; pEIleHUE
AKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe «BakHelre MeTajlibl U UX COSAMHEHUS».

XuMHUS U OKPYKAKOIIAs cpeaa

HoBbie maTepuansl 1 TeXHOJIOrMU. BemecTBa u MmaTepuaisl B TOBCEIHEBHOW KU3HU YEJIOBEKA.
XuMmusa U 310poBbe. bezonmacHoe HCMONb30BaHHE BEUIECTB M XUMUYECKUX PEAKIUil B OBITY.
[lepBas moMomip TP XUMHYECKHUX OXKOrax u oTpaBieHHsiX. (OCHOBBI 3KOJOTHMUECKOU
rPaMOTHOCTU. XHMMHYECKOE 3arpsi3HEHUE OKpYyKarolled cpeabl (MpeaenbHas A0mycTUMast
koHuenrtpanus Bemects — [1JIK). Ponb xumuu B pemieHnn 3K0JI0rMuecKux npoosiem.

[IpupoaHble HCTOYHUKH YTIIEBOJOPOAOB (Yrojib, MPHUPOAHBIN ra3, He(Tb), MPOAYKTHI HUX
nepepaboTKH, UX POJIb B OBITY U IPOMBIIIUICHHOCTH.

XUMUYECKU JKCIEpUMEHT: H3y4yeHUE O0pa3lloB MaTepuasjoB (CTEKJIO, CIUIaBbl METAJUIOB,
MOJIMMEPHbIE MaTEpPUAJIbI).

MexnpeamMeTHbIe CBSI3H

Peanuzamusi MeXNpeaMETHBIX CBS3€M MpU M3YYCHHUM XUMHUU B 9 Kjlacce OCYIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK © MOHSTHH,
SBJISIFOIIUXCS.  CHUCTEMHBIMH  JUJISL  OTIEIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.
Peanuzanus MexnpeIMeTHBIX CBSI3€M MpPU U3YyYEHUU XUMHUU B 9 Kilacce OCYIIECTBISIETCA Yepes
UCIIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHUN, TaK W TOHSATHH, SBISIONIUXCS
CHUCTEMHBIMU I OTAEJbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OOmmue ecTecCTBEeHHO-HAYYHBIC MMOHSATHS: HAy4YHBIA (DaKT, THIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, MNEePUOAUYHOCTb, HAOIIOJACHHUE, SKCIEPUMEHT, MOJICINPOBaHHUE,
WU3MEPEHHE, MOJIEIb, SIBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTEPHAIIHI.

®dusnka: Marepus, aroM, OJIEKTPOH, IMPOTOH, HEWUTPOH, WOH, HYKIUJ, H30TOMbI,
paauoOaKTUBHOCTh, MOJIEKYJA, DJJIGKTPUUECKUN 3apsii, MPOBOAHUKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€UHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IMJIAHETHI, 3BE3/1b1, COIHIIE.

buonorus: ¢otocunTe3, abixaHue, Ouocdepa, HKOCUCTEMa, MHUHEpalbHbIE yI0OpeHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

I'eorpagus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOBI, MMOJE3HBIE UCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

3. INTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3yabTaThl OCBOCHHS IMPOrPpaMMBI  OCHOBHOTO 0OIIEro 0Opa3oBaHUs
JIOCTUTAIOTCS B XOJi¢ OOYYCHHSI XUMHH B €MHCTBE y4eOHOW M BOCIUTATEIBHOMN JEATEIILHOCTH
OpFaHI/ISaHI/IH B COOTBCTCTBHU C Tpa}lI/IHI/IOHHBIMI/I pOCCHfICKHMH COHI/IOKy.TII)TypHI)IMI/I 158
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MNpaBWIAMH W HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIIPOIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COIHATH3AIUU
o0yJaromuxcs.

3.1. JMYHOCTHBIE PE3YJBbTATHBI

JIMYHOCTHBIE pe3yJabTaThl OCBOSHHSI IMPOrpaMMbI  OCHOBHOTO 0O0mIero o0Opa3oBaHUs
JOCTUT'AKOTCA B XO4€ 06y‘-IeHI/I5[ XUMHUHU B €IUHCTBC yqe6H0171 158 BOCHI/ITaTeJ'IBHOI\/’I JCSATCIIBHOCTHU
OpraHu3anud B COOTBETCTBUU C TPAJAMIMOHHBIMA POCCUUCKUMH COIIMOKYJIbTYPHBIMH U
}IyXOBHO-HpaBCTBeHHI)IMI/I OEHHOCTSIMMU, HpI/IHSITBIMI/I B O6I].[eCTBe HpaBI/IJ'IaMI/I nu HOpMaMI/I
MOBEJICHUST W CHOCOOCTBYIOT TIpOIlECCaM CaMOTIO3HAHHS, CaMOPa3BUTHS W COLMATHU3AIUU
oOydJaronuxcs.
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JIMYHOCTHBIE Pe3yNbTATHI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UUCIIC B YACTH:

IlaTpuoTHYecKoro BOCIUTAHUSA

1) LEHHOCTHOIO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY U HAy4YHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUS XHUMHYECKOW HAyKH B J>KM3HU COBPEMEHHOrO OOILEeCTBa,
CHOCOOHOCTH BIIAJIETh JOCTOBEPHON HH(OpMAIUeil 0 MepeaOBhIX TOCTHKECHUSAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSIX 00 YCTpOICTBE
MHpa 1 00IIeCTBa;

I'paxxaaHckoro BoCiMTaHus

2) HpencTaBiICHHUs O COLMAIBHBIX HOpMax M IPaBWIaX MEKIMYHOCTHBIX OTHOILUEHWH B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4eOHO-
HCCJICIOBATEIILCKOM, TBOPUECKOM M APYTUX BUIAX JNEATEIHHOCTH; TOTOBHOCTU K Pa3HOOOpa3HOMH
COBMECTHOM JI€ATEIbHOCTU NPHU BBHINOJHEHUU Y4eOHBIX, MO3HABATEIbHBIX 33Ja4, BBHITOJIHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/IaHUM y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOINOMOIIM B TMpolecce 3TOM y4eOHOH IesTeNbHOCTH,; TOTOBHOCTH OLIEHHUBAaTh CBOE
MOBE/ICHWE U TOCTYNKH CBOUX TOBapHILEH C IMO3ULMU HPABCTBEHHBIX W IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUIN MOCTYIIKOB;

IlleHHOCTH HAYYHOT 0 TO3HAHUS

3) MUPOBO33PEHYECKHX TMPEACTABICHUI O BEIIeCTBE U XUMHYECKOH  peakiuw,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKH M COCTABJISIOLUIMX OCHOBY JUIS
MOHMMAHUA CYIIHOCTH HayyHOM KapTHUHBl MHpa; MPEeACTaBIeHU 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOAbI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHOM Cpeoi, 0 posin
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEI;

4) mo3HaBaTENbHbIX MOTMBOB, HAIIPABJICHHBIX Ha IIOJYyYEHHE HOBBIX 3HAHUI IO XUMHH,
HEOOXOUMBIX /7151 O0BSICHEHHSI HaOJII01aeMbIX MTPOIIECCOB U SBICHUI;

5) mo3HaBaTENbHOW, WH(POPMALMOHHON M YUTATENBbCKON KYJIbTYPHI, B TOM YHCJI€ HAaBBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ Y4eOHBIMM TEKCTaMH, CIIPABOYHOH JHUTEpaTypoH, JOCTYIHBIMU
TEXHUUYECKUMHU CPEeJICTBAaMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOYYEHHUIO M MO3HAHMIO, JIIOO03HATENBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000Opa30BaHMIO, TIPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHs B TalbHEHIIIEM;

®opMupoBaHus KYJbTYPbI 310POBbs

7) 0co3HaHMsI LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 37I0POBbIO, YCTAHOBKH
Ha 370pOBbIM 00pa3 >KU3HU, OCO3HAHMS TOCJIEACTBUI M HENPUATHS BPEIHBIX HPUBBIYEK
(ynorpeOyieHUsT ajJKorojsi, HAapKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IpPaBHII
0€30MacHOCTH NP 00PALIEHUHN C XUMUYECKUMHU BELIECTBAMU B ObITY U pealbHOM KU3HHU;

TpyaoBoro Bocniuranus

8) nHTEepeca K MPaKTUUECKOMY M3YyUEHUIO MPOoQeccuil U Tpyaa pa3IuyHOro poJia, yBaXKEHHE K
TpyAy W pe3yibTaTaM TPYIOBOM JEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE NPHUMEHEHUS
IpEeIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAHHOIO BbIOOpAa WHIAMBUAYAJIbHONW TPaeKTOPUU
OPOJOJDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; ycrenmHon npodeccnoHanibHON AESITeTbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUI; TOTOBHOCTD a/1alITUPOBATHCS B MPO(PECCHOHATBHOI cpe/ie;

IKOJOTHYEeCKOro BOCIIUTAHUSA

9) sKonornYecku 1enecoo0pa3HOro OTHOIIEHUS K MPUPOJie KaK UCTOUHUKY KHU3HHU Ha 3emIe,
OCHOBE €€ CyILECTBOBaHMS, MOHUMAHUS IIEHHOCTH 30pOBOro U Oe30macHOro obpaza *XKHU3HH,
OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHOMY (PHM3HMUECKOMY M MCHUXHYECKOMY 3/10pOBBIO,
OCO3HAHHUS IIECHHOCTH COOJIIOICHUS TPaBUJl O€30MacHOT0 MOBEACHUSI IPU paboTe ¢ BellleCTBaMU,
a TaK)Ke€ B CUTYAIUAX, YIPOKAIOIIUX 3I0POBbIO U KU3HU JIOJEH;

10) cmocoOHOCTH MPUMEHSTh 3HAHUS, MOJTYy4aeMble MPU U3YYEHUU XUMHH, Ui PEIICHUs
3a/1a4, CBS3aHHBIX C OKPYXAlOLIEW NPUPOJHON CPeoil, NMOBBILIEHUS] YPOBHS 3KOJOTMYECKOU
KYJIbTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed MX pelieHus
[IOCPEACTBOM METOJIOB XUMUU;
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11) 5KOIOrMYEecKOro MBINUIEHUS, YMEHMsI PYKOBOJCTBOBATbCS KM B II03HABATENIBHOM,
KOMMYHUKATUBHOM M COLIMAIIbHOM MPAKTUKE.

3.2. METAIIPE/IMETHBIE PE3YJIbTATHI

B cocraBe MeranpenMeTHBIX pe3yJabTATOB BBIACIAIOT 3HAYMMble Ui  (OPMHUPOBAHUS
MHUPOBO33PEHUST OOILIEHAYYHbIE TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HaKT, cucrema,
IpoIecC, IKCHEPUMEHT U Jp.), KOTOpPbIE MCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTaBICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYJISTHBHBIE), KOTOPbIE OOECIeYnBaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO Y4€OHOM! J€ATEIbHOCTH.

MertarnpeaMeTHbIe pe3yabTaThl OCBOCHUS 00pa30BaTEIbHOM MPOTrPaMMBI 110 XUMUHU OTPAXKAIOT
OBJIa/ICHUE YHUBEPCAJIbHBIMU [I03HABATE/IbHBIMU JIEHCTBUSMHU, B TOM YHCIIE:

Ba3oBbIMH J10THYEeCKMMH e CTBUSIMH

1) yMmMeHueMm HCIOJIb30BaTh NPUEMBI JIOTMYECKOIO MBIIUIEHUS NPH OCBOCHUM 3HAHMM:
pPacKpbIBaTh CMBICA XUMHYECKUX TIOHATHH (BBIAENATH KX  XapaKT€pHbIE IPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBA3b C APYTUMH MOHSTUSAMH), UCIOJIb30BATh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DaKTOB W SBJICHHI; BBIOMPATh OCHOBAaHHMA M KPUTEPHH IS Kiaccu(UKauu
XUMHUYECKHMX BEILECTB U XMMUUYECKUX PEaKLUil; yCTaHABIMBATh MPUYMHHO-CJIEICTBEHHBIE CBS3U
MEXy 00BEKTaMU U3YYEHUS; CTPOUTH JIOTUYECKUE PACCYXKAECHUS (MHIYKTUBHBIE, 1€yKTUBHBIE,
110 QaHAJIOTUH ); AETaTh BEIBOBI M 3aKIIFOUCHHS;

2) yMEeHHEM IPHUMEHATH B IpOLECcCce MO3HAHMS MOHATHS (MIPEeIMETHbIE U METallpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yEMble B XUMHUH, NpeoOpa3oBbIBATH ILIUPOKO
IpUMEHsIeMbIe B XMMHUU MOJIENIbHbIE MPEACTaBICHUs — XUMHUYECKUH 3HaK (CUMBOJI 3JIE€MEHTa),
XuMu4eckass (opMyna W ypaBHEHHE XHUMHUYECKOW peakIul — NpU peIIeHUuH ydeOHO-
[O3HABATENBHBIX 33/a4; C Y4YETOM S3TUX MOJENbHBIX IPEACTABICHUN BBIABIATH MU
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3YyYaeMbIX OOBEKTOB — XHMHUYECKUX BELIECTB U
XUMHUYECKHX pPEaKUuil; BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYUHHO-CIIEACTBEHHBIE CBS3U U
IIPOTUBOPEUMS B M3y4aeMbIX IpolLeccax M SIBICHUSX; Mpeajaratb KpUTEPUM JJISl BBISBICHUS
3THUX 3aKOHOMEPHOCTEH U MPOTUBOPEUMIA; CAMOCTOSATENILHO BEIOMPATH CIIOCO0 perieH s yueOHoH
3ala4i (CpaBHMBAaTh HECKOJIbKO BapHAaHTOB pELICHMs, BbIOMpaTh HambOosee MOIXOIANINM ¢
y4€TOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPHUEB);

BazoBbIMHM Hcci1e10BaTeIbCKMMH e CTBUSIMU

3) yMeHHeM HCHOJb30BaTh MOCTaBJIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA IMO3HAHHUSA, a
TaKkkK€ B KayecTBE OCHOBBI i (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUH;

4) npuoOpeTeHHe OMNbITa MO IUIAHWPOBAHUIO, OPTaHU3AllMM M IPOBEICHUIO YUYEHHYECKUX
HKCIEPUMEHTOB: YMEHHE HA0II01aTh 32 X0/10M MPOLIecca, CAaMOCTOATEIbHO POTHO3UPOBATh €ro
pe3ynbTar, GopMmynupoBaTh OOOOLIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIISATh OTUYET O NMPOJIETaHHON padoTe;

Pa6oroii ¢ nnpopmanueit

5) yMeHueM BbIOMpaTh, aHAIU3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUUHBIX BUIOB
1 GOpM IPECTABICHHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJspHAsl IUTEpaTypa
XUMHUYECKOTO COZEp)KaHus, CIpaBOYHble mocoOusi, pecypchl MHTepHeTa); KpPUTHYECKU
OLICHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

6) yMeHUEM NPUMEHAThH PA3IUYHbIE METO/IbI U 3aIIPOCHI MIPH MOKCKE U 0TOOpEe MHPOPMALIUH U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBINOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 33434
OTpeNIeNIEHHOr0 THUMA; NPHOOpEeTeHHe OIbITa B 00JaCTH HCMOJIb30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHHE KYJIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpPAaTh ONTUMANbHYIO (OpMy MpencTaBIeHUS
uH(pOpMallMl U WJUTIOCTPUPOBATh peEIIaeMble 3a/adyll HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduky U ©X KOMOUHALUAMU;
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7) yMEHHMEM HCIIOJIb30BaTh W aHAJIM3HPOBATh B Ipolecce y4eOHOW M HCCIIeI0BaTENbCKOM
JEeSTENIbHOCTH UH(POPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPaHCIIOpTa
Ha COCTOSIHUE OKPYKAIOILIEH NPUPOJIHON CPELBI;

YHuBepcaabHbIMM KOMMYHHKATUBHBIMH e CTBUSIMU

8) ymenweMm 3amaBaTh BOIPOCH (B XOJ€ JAMAJIora W/WIM JHCKYCCHH) IO CYLIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

9) nmpuoOpereHue oOmbITa MPE3CHTAUUU  PE3yJbTAaTOB  BBIIOJHEHHS  XUMHYECKOIO
IKCIIEPUMEHTa (JIa0OpaTOPHOTO OMBITA, JTAOOPATOPHON pPabOTHI MO WCCIEAOBAHUIO CBOHCTB
BEIIIECTB, YUEOHOTO MTPOCKTA);

10) 3aMHTEpPECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHUKAMHU TMO3HABATEJIbHOW U
MCCJIEIOBATEIbLCKON NIeATENbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa
0o0IIMX WHTEPECOB W COTJIACOBAHMS MO3UIUN (0OCYXIeHUS, OOMEH MHECHHSIMH, «MO3TOBBIE
HITYPMbI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOU paboTHI U JIp.);

YHuBepcaabHbIMH PeryJIITHBHBIMHU 1€l CTBUSIMH

11) ymeHreM caMOCTOSTENTFHO ONPENENATh 1IeNIN IeATEIbHOCTH, IJIAHUPOBATh, OCYIECTBIIATS,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTH, BBIOMPATh
HanOonee dS(QQeKTuBHBIE CIOCOOBI pEUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aITOPUTM AEUCTBUN MpuU
BBIIOJIHEHUH 33JaHUK C Y4E€TOM MOJY4YCHHS HOBBIX 3HAaHUM 00 H3ydaeMbIX OOBEKTaxX —
BEIIIECTBAaX U PEaKIMsIX; OLICHUBATh COOTBETCTBUE MOJYYECHHOIO Pe3yIbTaTa 3asBJICHHOM 1IeIIH;

12) ymeHueM UCcnonb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, PEAJIaraéMble B YCIOBUU 33 JaHUH.

3.3. HPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPE3yNbTAaTOB [0 OCBOGHHIO 0053aTENbHOrO  COJEpIKaHus,
YCTAaHOBJIEHHOI'O JIAaHHOW MpUMEpPHON pabouell HporpaMMoil, BBIAENAIOT: OCBOEHHBIE
o0yyarolMMHUCST Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JefcTBUH, cnenuduyeckue At
npeaMeTHol oOnactu «XUMHSA», BUIBl JEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, Ipeodpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyaIUsX.

IIpenmeTHble pe3ynbTaThl OTPAXKAKT C(HOPMUPOBAHHOCTh Yy OOYYAIOLUXCSA CIEAYIOIIUX
YMEHHMN:

8 knace

1) packpvisamv cmblci OCHOBHBIX XMMHYECKHX TOHATHNA: aTOM, MOJIEKYJIa, XHMHYCCKHI
DJIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOAHAS U HEOJHOPOIHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJIIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JI1 XMMHUYECKOrO 3JIEMEHTa B COEJIMHEHUHU, MOJIAPHBIA OO0BEM,
OKCHJI, KACJI0Ta, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
peakuus, KiaccU(UKaIMs peakUui: peaklMM COCIUHEHUS, pEeaKlUu pasjoKEHUs, peakluu
3aMeIlIeHus], peakliuu 0OMeHa, 9K30- U SHIOTEPMUUECKUE PEAKIIUU; TEIUIOBON 3((EeKT peakiuu;
A7IpO aTOMa, PJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paAlnyC aToMa, XUMUYecKas CBS3b,
NOJIIpHAasl U HEMOJSIpHAs KOBAJEHTHAas CBs3b, MOHHAS CBA3b, MOH, KaTMOH, aHWOH, PacTBOp,
MaccoBasi J10JIs BeleCTBa (IPOLIEHTHAs! KOHIEHTPAlMs) B paCTBOPE;

2) unIroCmpupo6ams B3aNMOCBS3b OCHOBHBIX XMMUYECKUX TMOHATUH (CM. 1. 1) M IPUMEHSTH
9TH MOHATHS MPU ONMHUCAHUU BEIIECTB U UX MPEBPALLECHUI;

3) ucnonvzosams XUMAYECKYIO CHMBOIIMKY JUIsSl COCTABJICHHS (POPMYJT BELIECTB M ypaBHEHHIA
XUMUYECKHUX PEAKINN;

4) onpedensimb BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCJMHEHHSX; CTENCHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COETMHEHUSX; IPUHAIICKHOCTD BEIIECTB K ONpPeAeIEHHOMY
KJlaccy COeAMHEHUH 1o QopMynam; BUA XUMHUYECKOW CBsI3M (KOBaJeHTHAs W HWOHHAas) B
HEOPraHWYECKUX COCANHEHUSX;
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5) packpvisamov cmwicn llepuoauueckoro 3akoHa J. M. MenaeneeBa: JeMOHCTPUPOBATH
MOHMMAaHUE NMEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT MX IMOJIOKEHUS B
[Tepuonuueckoil cucteme; 3aKOHOB COXPAaHEHHsI MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTaJpo; OMKUCHIBATh U XapaKTEpHU30BaTh TAOIUUYHYIO (HOpMY
[Teprnonuueckoil CUCTEMbl XMMHUYECKUX JJIEMEHTOB: pa3jiMyaTh MOHATHUS «TJaBHAs MOJTrPYIa
(A-rpynma)» u «mmo6ounas noarpynmna (b-rpynma)y, maneie U O0NbIIMEe TEPHOBI; COOTHOCHUTH
0003HaueHHsI, KOTOpBIE UMEIOTCs B Tabmuue «lleproguueckas cucreMa XMMUYECKUX AJIEMEHTOB
J. . MenneneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XUMHYECKHX
AJIIEMEHTOB (COCTaB M 3apsj] sjpa, OOllee YWCIO 3JIEKTPOHOB M PACHpElEIeHHE HUX 10
3IEKTPOHHBIM CIIOSIM);

6) kraccuguyuposamv XMMHUYECKHE 3JICMEHTHI, HEOPraHUYECKUE BEIIECTBA; XUMHUYECKHE
peaxiuu (1o YKUCIy U COCTaBY YYaCTBYIOUIMX B PEAKI[MH BEILIECTB, M0 TEIIOBOMY 3P deKTy);

7) xapaxmepuzosams (onucvléams) OOIIME XUMHUYECKHE CBOMCTBA BEHISCTB Pa3IHUYHBIX
KJIACCOB, TMOATBEPXkAasi OMHCAHHWE MPUMEPAMU MOJEKYJISPHBIX YpaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

8) mpoenoszuposams CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX KAYeCTBEHHOTO COCTAaBa;
BO3MOYXHOCTH MPOTEKAHUS XUMHYECKHX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

9) ebluuCIAMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB;, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa 110 (JopMyJie COEUHEHHS; MAaCCOBYIO J0JII0 BEIIECTBA B PACTBOPE;
MPOBOAMTH PACUETHI MO0 YPABHEHUIO XUMUYECKOU PEaKIny;

10) npumensims OCHOBHBIC OICPAIlMM MBICIUTEILHON JACATCIBHOCTH — aHalM3 U CHHTE3,
CpaBHEeHHME, O000OIIeHHe, CHCTEMaTH3alluio, KiIacCU(UKAIMIO, BBISBICHHE MPUYUHHO-
CIIEZICTBEHHBIX CBSI3€d — JII1 W3YYEHHUS CBOWCTB BEIIECTB M XHMHUYECKHX PEAKIIHA;
€CTECTBEHHO-HAY4YHbIE METOJbl IIO3HAHUS — HAOIIOJIEHUE, H3MEpEeHUe, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peajbHbI U MBICICHHBIN);

11) credoéame nipaBuIaM  MOJB30BAHUS ~ XUMHUYECKOW  MOCyIod W J1aOOpaTOPHBIM
o0OpyIOBaHWEM, a TakXKe TpaBWiIaM OOpamleHHus C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIMSMH TIO BBIMOJHEHUIO J1a0OpaTOPHBIX XHUMHUYECKHUX OIBITOB M0 TOJYYCHHIO U
coOupaHHIO ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBIEHUIO PAaCTBOPOB C
OINpesieNI€HHOW MaccoBOM J1ofiell pacTBOPEHHOIO BELIECTBA; IUIAHUPOBaTb M IMPOBOAUTH
XUMHYECKHE JKCIIEPHUMEHTHI M0 PACTIO3HABAHUIO PACTBOPOB INEIOYEH M KHCIOT C MOMOIIBIO
WHAUKATOPOB (1akmyc, ¢peHondraiernH, METUIOPAHK U JIp.).

9 ki1ace

B cocraBe mpeaMETHBIX pe3yNbTaTOB 10 OCBOCHHMIO O00S3aTEIBHOIO  COZAEpKaHMUS,
YCTQHOBJICHHOTO JIaHHOW NpuUMepHOW paboueil mporpamMmoi, BBIAEISAIOT: OCBOCHHBIE
oOydarolmuMuCcs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
npeIMeTHOW o0nacTu «XUMHSA», BUIBl JACATEILHOCTH MO TMOIYyYEHUI0 HOBOTO 3HAHHS, €ro
UHTEPIPETALNH, TPEOOPA30BAHNIO U TIPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsIX.

[IpenmeTHble pe3yibTaThl MPEICTaBICHBl OTPAKAIOT CPOPMHUPOBAHHOCTH y OOYUAIOIIMXCS
CIEAYIOIIUX YMEHUM:

1) packpvisams cmbici OCHOBHBIX XHMHUYECKHX TIOHATHI: XHUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJa, HMOH, KaTHOH, AaHWOH, IPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKash pEeaKIHs, XUMHYECKas CBS3b,
TETUTOBON P QPEKT peaKimu, MOJIb, MOJSIPHBIH 00BEM, PacTBOP; DIEKTPOIUTHI, HEIJIECKTPOIHTEHI,
AIIEKTPOJIUTHYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajiu3aTrop, XMMHYECKOoe
paBHOBecHE, OOpaTUMblE W HEOOpaTHMbBIE pPEaKIHH, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKIMM, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJICHHME, aJJIOTPOIUS,
aM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBaJICHTHAs, MOHHAs, METAUTNYECKas), KPHCTATHUECKAs
pemérka, KOPpO3UsS METaNIOB, CIUIaBbl; CKOPOCTh XUMHUECKOW peakluH, MpeaeabHO
nomyctumast konuentpauus (ITJ1K) BemecTsa;
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2) unmocmpupoéams B3aUMOCBSI3b OCHOBHBIX XMMUYECKHX MOHSATHHA (CM. 1. 1) ¥ MPUMEHSATH
9TH MOHATHUS MPU ONUCAHUY BEIIECTB U X IPEBPALICHUH;

3) ucnonvzosams XUMAYECKYIO CUMBOJIHMKY JUIsS COCTABJICHHS ()OPMYJI BELISCTB ¥ ypaBHEHHIA
XUMHUYECKHX Peakiuii;

4) onpedensimb BaJIGHTHOCTh U CTEICHb OKHCJICHHSI XMMUYECKUX 3JIEMEHTOB B COCIHMHEHHSIX
pa3IMYHOIO COCTABA; MPUHAAJIECKHOCTh BEILECTB K ONpPENENEHHOMY KJacCy COEIUHEHHMH IIOo
dopmynaM; BII XUMHUECKON CBSI3U (KOBAJICHTHAs, HMOHHAS, METAJNINYECKasi) B HEOPraHUIECKUX
COEJMHEHUSX; 3apsa] MOHA 10 XUMHUYECKOM (opmylie; xapakTep cpelsl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHMM, TUIl KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;

5) packpvieams cmoicn [eproandeckoro 3akona /1. . MenneneeBa U 1eMOHCTPUPOBATH €r0O
NOHMMAaHME: OIMCHIBaTh M XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuoamueckolr cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jvyaTh MOHATHS «TJlaBHas noArpynna (A-rpymnmna)» U «oOoyHast
noarpynna (b-rpymnmna)», Mansle U OOJbLIME NEPUOJBI; COOTHOCHUTH O0O3HAYEHMS, KOTOPbIE
UMEIOTCA B MEPUOAMYECKONW TalyuIe, C YHUCIOBBIMH XapaKTEpPUCTHKAMM CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps]l siApa, 00llee YnCiIO 3JIEKTPOHOB U paclpeiesieHue ux
0 3JIEKTPOHHBIM CJIOSIM); OOBSCHSTH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COCIMHEHMH B Ipelenax MajblX MEpUOOB U INIABHBIX MOATrPYII C YYETOM CTPOEHUS UX
aTOMOB;

6) kraccuguyuposamv XUMHUYECKUE 3JICMEHTBI, HEOPraHUYECKUE BEIIECTBA; XUMHUYCCKHE
peakuuu (1o YKCIy M COCTaBy y4acTBYIOIIMX B PEAKLUU BELIECTB, 110 TEIUIOBOMY 3¢ eKTy, 1Mo
M3MEHEHUIO CTENIEHEW OKMCIEHUSI XUMUYECKHUX AJIEMEHTOB);

7) xapaxmepuzosamp (ONUCHIBATh) O0OILIHE H  CHCHU(PHUCCKHE XHUMHUYECKHE CBOMCTBA
IIPOCTBIX M CJIOXHBIX BEILECTB, MOATBEPKAAsi ONUCAHUE TPUMEPAMU MOJIEKYJIAPHBIX U HOHHBIX
YPaBHEHHMH COOTBETCTBYIOIMX XMMUYECKUX PEaKIuii;

8) cocmaensame ypaBHEHHS 3JCKTPOJIMTHYCCKON JMCCOIMALMM KHUCIIOT, IIEIOYCH U COJICH;
IOJHBIE M COKpAalIEHHbIE YpaBHEHMsI peakluil HOHHOrO OOMEHa; YypaBHEHMsI peakiHii,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXJY BEHIECTBAMHM Pa3JINYHBIX
KJIaCCOB;

9) packpwisams cywHocmb OKHCIHUTEIBLHO-BOCCTAHOBUTEIBHBIX PEAKIMA MMOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa STHX PeaKLuii;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCHMMOCTH OT HMX CTPOCHHUS; BO3MOXKHOCTH
NPOTEKaHUs XUMUYECKUX MPEBPAILIECHUI B Pa3INYHbIX YCIOBUSAX;

11) gbiuucnsimes OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIECTB; MacCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 1o (hopMyJie COeTMHEHHS; MACCOBYIO JIOJIO BEIIECTBA B PacCTBOPE;
MIPOBOAMTH PACcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKINY;

12) cneoosame npaBuiiaM  TOJNB30BaHMS ~ XUMHYECKOHW  MOCYI0H ©  J1aDOpPaTOpPHBIM
o0opynoBaHUEM, a TakKe I[paBWiIaM OOpalleHusl C BeUleCTBaMM B COOTBETCTBUU C
UHCTPYKLUSAMHU I10 BBIIOJHEHHUIO Ja0OpaTOPHBIX XMMHUYECKHX OIBITOB IO MOJYyYEHHIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

13) nposooums peakuyuy, TOATBEPKIAIOIINE KAYECTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB!
pacro3HaBaTh ONBITHBIM IMYTEM XJIOpHUI-, OpOMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuiankar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI ~aMMOHHS M  MOHBl M3YYEHHBIX  METaJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

14) npumernsimo OCHOBHBIC OIEPAIlMM MBICIUTEILHON JEATEIbHOCTH — aHalh3 M CHHTE3,
CpaBHEHHE, 00001IeHNe, CHCTEMATU3AalINIO, BISIBIEHHUE MPUYUHHO-CIIEICTBEHHBIX CBA3EH — s
W3YYEHHUS CBOICTB BELIECTB U XMMHYECKHX PEAKIIMI; €CTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUS
— Hal0u0/1IeHre, U3MEpPEHNE, MOJIETMPOBaHHE, SKCIIEPUMEHT (peabHbI U MBICTICHHBIN).
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4. TEMATHYECKOE INTAHUPOBAHUE

Bcero 136 u
8 KJIACC (2 4 B Henento, Bcero 68 u)

[IpumepHbIe
TEMBI,
PACKPBIBAIOIIINE
JIAHHBIN pa3Jei
MpOrpaMMBbl, U
KOJIMYECTBO
JacoB,
OTBOJIMMOC Ha UX
V3y4YECHUE

OCHOBHOE coJiepKaHuE

OCHOBHBIC BUBI ACATCIBHOCTH
00yYarOIIMXCS

Hcnonns3oBanue

000pynoBaHUs

uenTpa «Touka
Pocta»

DIEeKTPOHHBIN
o0Opa3oBaTeIbH
BII pecypc

Paznea 1. IlepBona

YaJibHbIEe XUMH4YecKue MOHATHA (20 1)

Tema 1. Xumus
— Ba)kKHas
00JacTh
€CTECTBO3HAHUS U
MIPAKTUYECKOU
NEeATETLHOCTH
yenoBeka (5 )

[IpeameT xumuun. Pons xumun B
JKM3HU YCJIOBEKA. XUMHS B CUCTEME
HayK. MeTo bl TO3HaHHUS B XUMHH.
Tena u BemecTBa. @U3NUECKUE
CBOMCTBA BEIECTB. ArperaTHoe
COCTOSIHHE BEIIECTB. UUCThIC
BenecTBa U cMecH. CriocoOb!
pasznenenus cMmecel. Pu3ndeckue u
XuMuueckue siBiieHus. [Ipuznaku u
YCJIOBUS IPOTEKAHUS XUMUYECKUX
peakuuii. 3HaKOMCTBO C MPaBUJIaMU

e  PackpbIBaTh CMBICI U3y4aeMbIX
TTOHSTHM.

e  PackpbIBaTh pOJIb XUMUH B
IIPUPOJE U KU3HU YEIIOBEKA, €€ CBS3b C
JIPYTUMH HaAyKaMH.

e  Pazinuarh YUCTHIC BEIIECTBA U
CM€CH; OJIHOPOJIHBIE U HEOTHOPO/IHbIE
CMECH.

e Paznuuare pusnueckue u
XUMUYECKHUE SIBJICHHUS.

e  OnpenensiTb NPU3HAKU

https://resh.edu
.ru/subject/29/8
/
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0e30macHOCTH U MpuémMamMu paboThI B
XUMHUYECKOH J1abopaTopuH.

JdeMoHCcTpaUu:

1. JlTabopaTopHOe 000pyOBaHHE.

2. PaznuuHble BUIbI XUMHAYECKOMN
MTOCY/IBI.

3. O6pa3iel BemecTB. 4. CrocoObl
paznenenust cMecei (GuabTpoBaHUeE,
BBITIAPUBAHUE, TUCTHIISAINA,
xpomatorpadusi). JlabopaTopHbie u
NpaKTH4ecKue padorsbl
Jlabopamopnwie onvtmul: Onvicanue
(M3UYIECKUX CBOMCTB BEILICCTB.
Paznenenue cmecu ¢ momMoIusbro
marHuta. Ilpakmuueckue pabomot.
Ne 1. IIpaBuna paGoTsl B
J1a00paTOpUU U NMPUEMBI 0OpAIICHUS C
71a00paTOPHBIM 000PYAOBAHUEM.

Ne 2. Paznenenue cmeceii (Ha
IpUMEPE OYMCTKU TTOBAPCHHOW COJIN)

XUMHYECKUX PEAKINNA U YCIOBUS UX
POTEKAHMUS.

e (CrnenoBatb npaBuiIam
MOJIb30BAHUSL XUMUYECKOMN TTOCY0N U
1ab60paTOPHBEIM 000pPYAOBaHUEM, &
TaK)Ke MpaBuiaM oOpalleHHUs C
XUMUYECKUMHU BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKIUSIMU TIO
BBITIOJIHEHHUIO MPAKTHYECKUX PadoT.

e [InanupoBaTh U MPOBOAUTH
XUMUYECKUN SKCIIEPUMEHT 10
U3YYCHUIO U OMHCAHUIO (PU3UIECKUX
CBOMCTB BEIIIECTB, CIIOCOOOB
pa3aeneHnsl CMECEN BEIIECTB.

e licnonw3oBaTh NpU BHITIOJHEHUN
y4eOHBIX 3a/IaHUH U B MPOIECCe
UCCIIE0BATENBCKOM IESITETbHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COIEPKAHUS, CTPABOYHBIC
Martepualsbl, pecypchbl HTEepHeTa.

e  BricTtpauBaTh pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha nH(popMaIuio U3 yueOHHUKA U
CIIPAaBOYHBIX MaTEPHUAIIOB, FPAMOTHO
VICIIOJIB30BATh U3YyYEHHBIN ITOHITUNHBIN
arrapar Kypca XuMHUH

JlaTamk
TEeMIIEPaTyphl
(TepMonapHbIii),
CIUPTOBKA.
JlaTumk
AIEKTPOIPOBOJIH
OCTH, HU(PpOBOI
MHUKPOCKOTI.

Tema 2.

ATOMBI U MOJIEKYJIBI. XUMUYECKHE

e [[pUMEHATH ECTECTBEHHO-

https://resh.edu
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BemectBa n
XUMHUYCCKUE
peakiuu (15 9)

AJIEMEHTHI. 3HaKU (CUMBOJIbI)
XUMHYECKUX 3JIeMeHTOB. [IpocTeie n
CJIOKHBIE BelIecTBa. ATOMHO-
MOJIEKYJIIPHOE YUYeHHEe. XUMHUIecKast
dbopmyna. BaneHTHOCT aTOMOB
XMMHUYECKUX JJIEMEHTOB. 3aKOH
MMOCTOSTHCTBA COCTABa BEIIECTR.
OTHOCUTENBbHAS aTOMHAsl Macca.
OTHOCHUTEIIbHAS MOJICKYIISIPHAS
Macca. MaccoBast 70JIT XUMUYECKOT'O
AJIEeMEHTa B COCTMHCHUM.

du3NYeCKre U XUMUUYECCKHUE SIBJICHUS.

Xumnueckas peakuus. [Ipuznaku

U YCIIOBUS TPOTEKAHUSI XUMUYECKHUX
peakuyii. XUMUYECKUE YPABHEHHUS.
THNBI XUMUYECKUX PEAKIUN
(coenuHeHus, pa3IoKeHUs,
3aMelleHus, oOMeHa). 3aKOH
COXpaHEHHs Macchl BemecTs. M. B.
JIoMOHOCOB — y4YE€HBIi-
SHIMKJIONEANUCT. JleMOoHCTpaluu
dusndeckue siBJIeHUs (pacTupaHue
caxapa B CTYNKE, KUTICHUE U
KOHJICHCAIIUsI BOJIBI U T. II.).
XUMUYECKHE SIBICHUS (TOPEHUE
CBEYHM, PA3JIOKEHHE caxapa,
B3aMMOJEHUCTBUE CEPHOU KHUCIIOTHI C

Hay4HbI€ METO/IbI TO3HAHUS (B TOM
qucIie HaOII0AeHUE, MOJICTUPOBAHUE,
HKCIIEPUMEHT) U OCHOBHBIE OTlepaliiu
MBICJIUTENILHOMN €SI TeIbHOCTU
(cpaBHEHUE, KITaCCH(PUKAIINS) JITSI
W3YYCHHUS BEIIECTB M XUMHUIECKHIX
peaKIni.

e PackpbIBaTh CMBICI H3y4aeMbIX
MOHSTUHN U 3aKOHOB U IPUMEHSITH ATH
HOHSITUS [IPU ONTUCAHUH CBOMCTB
BELIECTB U UX MPEBpaILCHUH.

e Pasznuuarh pusnueckue u
XUMHYECKHE SBICHUS, OOBSICHITH UX
CYITHOCTb C TOYKH 3PEHHSI aTOMHO-
MOJICKYJISIPHOTO YUCHHS.

e OnpenensaTe NPU3HAKA
XUMHUYECKUX PEAKIIHM, YCIOBUSI X
IPOTEKaHUS.

e OOBACHSITH CYITHOCTb
bu3NYECKUX U XUMHUYECKUX SIBJICHUN C
TOYKH 3PEHHUSI aTOMHO-MOJICKYJISIPHOTO
YUCHUSI.

e KnaccupuuupoBaTb XUMHUECKHE
peakiuu (1o YUCIy U COCTaBY
pearupyronmx u 00pa3yromuxcs
BEIIIECTB).

o CocTtaBusaTh GOPMYITbl OMHAPHBIX

.ru/subject/29/8
[
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XJIOPUIOM Oapusi, pa3ioKeHHe
ruapokcuaa meau(Il),
B3aMO/ICVCTBUE XKEJE3a C CEPOH,
B3aUMOJICHCTBHE JKEJE3a C PACTBOPOM
cont meau(1l)). Oneit,
WUTIOCTPUPYIOIINMN 3aKOH
coxpaHeHus1 Macchl. JJabopaTtopHbie U
MPaKTUYECKHE PabOThI
JIabopaTopHsbie onbIThl: [Ipumepsl
(u3HUECKUX ABJICHUM (TIJIaBJICHUE
BOCKa, TasHUE JIbJA).

[Iprmeppl XUMHUYECKUX SIBICHUIN
(TpokanuBaHue MEIHOMN MPOBOJIOKH,
B3aMMOJICHCTBHUE MeJia C KHUCIIOTOM).
Moaenu aTOMOB ¥ MOJIEKYJI.
Buviuucnenusn

— OTHOCHUTEJILHOM MOJIEKYJISIPHOU
MacChl BEIIIECTB;

— MacCOBOM JOJIM XUMHUYECKOTO
a7eMeHTa 1o (hopMyJie COeTUHEHUS

BEILIECTB IO BaJIEHTHOCTHU U
ONPENEIIATh BAJIEHTHOCTD I10
dbopmyram BEIIECTB.

e PaccraBisaTh KOd(PhUIIMEHTHI B
YPaBHEHUSIX XUMUYECKUX PEAKIIUI.

e (CrnenoBaTh NMpaBUIAM
II0JIB30BAHUSI XUMUYECKON MOCYA0U U
1abopaTOpHBIM 000pYAOBaHUEM, &
TaKKe MpaBuiiaM oOpaIieHus ¢
BEILECTBAMH B COOTBETCTBUU C
MHCTPYKIUSIMU T10 BBITTOJTHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB.

e lcnonp30BaTh NpHU BHIIOJHEHUN
y4eOHBIX 3alaHUH U B MPOIECCE
HCCJIEI0BATENbCKON AEATENBHOCTH
HAy4YHO-TIOMYJISIPHYIO JINTEPATypy
XUMHYECKOTO COJIEPIKAHMS,
CIIPABOYHBIE MATEPHUAIIBI, PECYPCHI
WNutepnera.

e BricTpauBaTh pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha uH(popMaIuio U3 yueOHNKa
Y CIIPAaBOYHBIX MAaTE€pUAJIOB, IPAMOTHO
VCII0JIB30BaTh U3y4YEHHBIN
MIOHATUMHBIN anmapar Kypca XUuMHUU

JlaTumk
TEMITEpaTypPhI
IUIATUHOBBIN.

[Tpubop nns
OTIBITOB C
ANEKTPUUECKUM
TOKOM.

Becnl
AIIEKTPOHHBIE.

‘ Paznen 2. BaxkHellme npeacTaBuTe/ M Heoprannieckux semects (31 4)

Tema 3. Bo3ayx.

Bo3nyx — cmech razos. Cocras

L PaCKpBIBaTB CMBICJI NU3YIACMBbIX

[Tpubop nns

https://resh.edu
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Kucaopoa.
Ilonsitue 00
okcuaax (5 4)

Bo3ayXxa. Kucinopog — aneMeHT u
npocroe BeniecTBo. O30H —
aJUIOTpOIHAsA MOAUDUKAIIIS
kucinopoaa. Haxoxnenue kuciopoa
B IIpupoe, Gpu3nyecKkue

¥ XUMHUYECKHE CBOMCTBA (pEeaKIHH
OKHCIICHUS, TOpEeHUE). Y CIOBHS
BO3HUKHOBEHUS U TPEKPAIICHUS
ropenus. [lonsitue 06 okcuaax.
Crioco0sI MONTydeHUs KHCIOpO/ia B
71a00paTOPUU U MIPOMBIILICHHOCTH.
[Ipumenenue kuciaopoa.
KpyroBopoT kucioposaa B mpupoe.
TemnoBoit a3 ekt XumMuueckoi
peaxkuuu, MoHsITHE O
TEPMOXHUMHUYECKOM YpaBHEHUH, FK30-
Y SHJOTEPMHUYECKUX PEAKIHIX.
TomnuBo (HEPTH, yrojib U METaH).
3arpsi3HeHHE BO3/AyXa, CIIOCOOBI €ro
MpeIOTBpAICHUS. Y CUIICHHE
NapHUKOBOTO 3¢ (dekTa, pa3pylieHue
030HOBOTI0 ci10s. JleMoHcTpanuu
BzaumoneiictBue pocdopa, cepsl

U )Kelle3a ¢ KUCIOPOJIOM (BO3MOXKHO
MCIIOJIb30BaHUE BUECO-OIBITOB).
Onpenenenue coaepkaHus
KHCJIOpOJa B Bo3tyxe. ONBITHI,

MOHSATUN U IPUMEHSITh 3TU MOHATHUS [IPU
OMKMCAHUH CBOMCTB BEIIECTB U MX
MIPEBPAILICHUMN.

e XapakTepHu30BaTh (OMHUCHIBATH)
COCTaB BO3/yXa, GU3HUECKHUE U
XAMHUYECKUE CBOMCTBA KUCJIOPOaA,
CIOCOOBI €T0 MOJTYYEHUs, TPUMEHEHUE U
3HAa4YCHHE B MMPUPOJIC U KU3HU YETOBEKA.

e (CpaBHUBATh pEAKIIHU TOPEHUS U
MEJIEHHOTO OKHUCJICHHUS.

o (Cobupatrb nMpuOOpPHI 115
MOJTyYEHUs KUCIOPO/ia (BBITECHEHHEM
BOJIbI M BO3TyXa).

e Pacrno3HaBaTh OMBITHBIM ITyTEM
KHUCIIOPO/I.

e lcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY IS COCTABJICHHS (POPMYIT
BEII[ECTB, MOJICKYJIIPHBIX YpaBHEHUN
XUMHAYECKUX PEAKINN C yHaCTUEM
KHCIJIOPO/JIA.

e  OOBSICHATH CYIIHOCTh
IKOJIOTUYECKUX MPOOIIEM, CBI3aHHBIX C
3arpsi3HCHUEM BO3/yXa.

e (CrnemoBarh nMpaBuiaM OE30MACHOM
paboThI B JTaOOpaTOPHUH MTPH
WCITOJIb30BAHUU XUMHYECKOU MOCYIbI U

OIIPpCACIICHUA
COCTaBa BO3yXad.

.ru/subject/29/8
[
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JEMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBEHUS U MIPEKpaIICHUS
TOpEHUSI.

JlabopaTopHbIe U MPaKTHYECKHE
padoThI

Jlabopamopnbwiii onvim:
O3zHakomiieHHe ¢ 00pa3lamMu
OKCHUJIOB.

[Ipaktruueckas padora: Ne 3.
[Tonyuenue u cobupanue KUcIoposa,
U3y4YCHHUE €r0 CBOUCTB.

Burtuucnenus

— MOJICKYJIIPHON MacChl KHUCJI0pO/ia
1 030Ha Ha OCHOBAHWH aTOMHOM
MAacChbl XUMHAYECKOT0 DJIEMEHTA

000py0BaHUs, a TAKKE MPaBUIAM
oOpalieHus C TOpIOYUMH BEIIECTBAMU B
OBITY.

e [lnmanupoBatTh U OCYHIECTBISATH HA
MPAKTUKE XUMHUYECKUE IKCTIEPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBO/IbI 110 pe3yJIbTaTaM IKCIEPUMEHTA.

e Y4acTBOBaThb B COBMECTHOM
paboTe B IpyIIIE.

e lcnonp30BaTh MPU BHITIOJIHEHUT
y4eOHBIX 3a/laHUH U B MPOIECCE
HCCIIEIOBATENbCKOM NeSITEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJICPIKAHUSI, CIIPABOYHBIC
Martepualsbl, pecypchkl MaTEepHeTa.

e BricTpauBaTh pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
OTopoii Ha nH(pOpMaIKIO U3 yYeOHUKA U
CIIPaBOYHBIX MATEPHAIIOB, FPAMOTHO
MCIOJIb30BaTh U3YYEHHBIN MOHSITUWHBIN
amnrmapar Kypca XuMuu

TeMma 4.
Boaopoa.
ITonsiTHe 0
KHCJIOTax
H COJIAX

(S 9)

Bonopon — aneMeHnT u npocrtoe
BenecTBo. Haxoxaenue B mpupo/ie,
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA
(Ha mpuMepe B3aMMOJIEUCTBHUS C
HEMETaUIaMHi U OKCUJIAMU METaJIIOB),
MpUMEHEHUE, CIIOCOOBI TTOTYICHHUSI.

e PackphIBaTh CMBICT U3Y4aE€MbIX
MOHSATUMN U IPUMEHSITh 3TU MOHSITHUS TIPU
OMMCAaHWUU CBOMCTB BEILIECTB U UX
MIPEBPALCHUM.

e XapakTepHu30BaTh (OMUCHIBATH)
bu3NYecKue 1 XUMHIECKHE CBOMCTBA

Hudporoii

MHKPOCKOTI.

JlaTunk
TEeMITEpaTypbl

https://resh.edu
.ru/subject/29/8
/
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IToHsTHE O KUCIIOTAX M COJIAX.
JdeMoHCcTpanuu

[Tonyuenue, coOupanue u
pacrno3HaBaHUE BOJIOPO/a.
I'openne Bonopona.
B3aumopeiictBre Bogopoia ¢
okcugom meau(1l).

JlabopaTopHbie U MpaKTHYECKHE
padoThI

JlabopamopHhuwiii onvim:
B3aumopernicTBre KUCIOT €
METaJIJIaMU.

Ilpakmuueckas paboma:.

Ne 4. Tlony4yenue u cobupanue
BOJIOPO/iAa, U3YUYECHHUE €r0 CBOKCTB.

Buituucnenusn

— MOJIEKYJISIPHOM MacChl BEILIECTBA
Ha OCHOBAHMH aTOMHOM MacChl
XUMHYECKHUX DJIEMEHTOB

BOJIOPO/1a, CIIOCOOBI €r0 MOJyYeHHUs,
IpUMEHEHUE.

e (Cobupatp npudOp AJIs MOTYUSHUS
BOAOpPO/IA.

e Hcmonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJIsI COCTaBJICHUS (hOpMYIT
BEII[ECTB, MOJICKYJIIPHBIX YpaBHEHUN
XUMHUYECKUX PEAKIINI C ydacTHeM
BOJIOpOJA.

e (CrenoBarhb npaBuiiaM 0€30MACHOM
paboThI B J1a0OPATOPUH MTPU
WCITOJIb30BAaHUU XUMHYECKOM MTOCY Il 1
o0opy10BaHUs, a TAKXKE MpaBUIaM
oOpallleHUsl C TOPIOYUMHU BEIIECTBAMU B
OBITY.

e [InaHmpoBaTh M OCYIIECTBIATH Ha
MPaKTUKE XUMUYECKHUE SKCIIEPUMEHTHI,
MPOBOJIUTH HAOIOACHHUS, JIeTIaTh
BBIBOJIBI IO pE3yJIbTaTaM IKCIIEPUMEHTA.

e Y4acTBOBaThb B COBMECTHOM
paboTe B rpytie

IJIATUHOBBIM.
Jatuuk pH.

Tema S.
KoanuyecTBeHHBI
e

OTHOIIIEHHSA B
XHMMHH

(4 1)

KommuectBo BemecTa. Mosb.
Momnsipras macca. 3akoH ABoraapo.
Mousipabrit 00BEM Ta30B. Pacuétsl o
XUMHUYECKUM YPaBHECHUSIM.

e PackpbIBaTh CMBICJ U3y4aEMbIX
MOHSTUMN Y IPUMEHSTh 3T MOHATHSA, a
TAK)KE U3YYEHHBIE 3aKOHBI U TEOPUU IS
pEIICHUS PACUETHBIX 3a/a4.

e Bpruucuaars MOISPHYIO Maccy

https://resh.edu
.ru/subject/29/8
/
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JdeMoHcTpanus
OO6pa31ipl BEmeCTB KOJTUYECTBOM 1
MOJIb.

Bviuucnenusn

— 00BEMa, KOJIMYSCTBA BEIIECTBA
ra3a 1o ero H3BeCTHOMY KOJIMYECTBY
BEILIECTBA UK O0BEMY;

— 00BEMOB T'a30B M0 YPABHEHUIO
peaKIuy Ha OCHOBE 3aKOHA
00BbEMHBIX OTHOIIICHUI T'a30B

BEIL[ECTB; KOJMYECTBO BEIIECTBA, 00BEM
rasa, Maccy BEIIECTBA;

e [IpoBOaUTH paCUYETHI 11O
YPaBHEHUSM XUMHUUYECKUX PEAKLINMN:
KOJIMYECTBa, 00bEMa, MacChl BELIECTBA
110 U3BECTHOMY KOJIMYECTBY, 00BEMY,
Macce peareHTOB WX MPOAYKTOB
peaKIuu.

e BricTpauBaTh pa3BEPHYTHIE
IIICbMEHHBIE U YCTHBIE OTBETHI C
OIopoi Ha HH(pOpMaLMIO U3 YydeOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, IPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIA MOHATUINHBIN
anrapar Kypca XuMuu

Tema 6. Boaa.
PacTBOpBI.
ITonsiTue 00
OCHOBAHHUAX

(5 4)

dU3NYECKre CBOMCTBA BOJIbl. AHAIMN3
Y CUHTE3 — METO/Ibl U3YUECHUS
COCTaBa BOJIBI.

XHUMHUYECKHE CBOMCTBA BOJIBI
(peakiuu ¢ MeTajjIaMH, OKCUIaMHU
METaJIJIOB U HEMETAJIJIOB).

CocraB ocHoBanui. [Tonsarue 06
WHJIMKATOpaXx.

Bopa xak pactBoputens. PacTBopsl.
PacTtBoprMOCTB BELIECTB B BOJE.
Hacpimmennpie 1 HEHACHIILICHHBIC
pacTBopbl. MaccoBas 107151 BEIlleCTBa
B pacTBOpeE.

e PackphIBaTh CMBICT U3YYaE€MbIX
TIOHSITUN U IPUMEHSIThH 3TU MOHATHUS TIPU
OIMCAHUM CBOMCTB BEIIESCTB U UX
IIPEBPALICHUM.

e XapakTepu3oBaTh GU3UICCKHUE U
XUMHYECKUE CBOMCTBA BOABI, €€ POJIb
KaK pacTBOPUTENSI B MPUPOTHBIX
npoleccax.

e (CocraBisTh ypaBHEHHS
XUMUYECKUX PEAKIUN C yUaCTUEM BO/IBI.

e OOBICHATH CYIIHOCTh
AKOJIOTHYECKUX IPOOJIEM, CBSI3aHHBIX C
3arpsi3HEHUEM PUPOJIHBIX BOJ,

Hatuuk pH,
7103aTop 00BEMaA
KHUIKOCTH,
OropeTka, TaT4uK
TEeMIIepaTypbl
IJIAaTUHOBBIN,
JaTYUK TaBJICHMUS,
MarHuTHas
MeIanKa.

https://resh.edu
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Ponb pacTBOpOB B pupojie U B
KU3HU yesoBeka. KpyroBopor BojbI B
npUpoe.

3arpsA3HeHNne NPUPOIHBIX BO/I.
OxpaHa ¥ OYUCTKA IPUPOJHBIX BO/I.

JemoHCcTpauun

DIIEKTPOIU3 BOIbI; CHHTE3 BOJIBI,
B3aMMOJICHCTBHE BOJIBI C METaJIJIaMU
(Na, Ca) (BO3MOXHO HCIIOJIb30BaHHE
BHJICOMATEPHUATIOB).

PacTBopeHue BEIECTB ¢ pa3anyHON
PacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCIOT U
1IEJIOYEH C TIOMOIIBIO UHIUKATOPOB.

JlaGopaTopHble U NPaKTHYECKHE
padoThI

IIpakmuueckas paboma:

No 5. IIpuroroBiieHre pacCTBOPOB C
OIPEAEIEHHON MaCcCOBOU 10JIEH
PacTBOPEHHOIO BEILIECTBA.

Boiuucnenua
— C UCHOJIL30BAHUEM TTOHATUS

CIOCOOBI OYMCTKHU BOJBI OT MPUMECEH,
MEpBbI IO OXpaHE BOJ OT 3arps3HCHHUS.

e [[naHupoBaTh U OCYIIECTBIATh HA
MPAKTUKE XUMHUYECKUE IKCTIEPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, JIeTIaTh
BBIBO/IbI 110 pe3yJIbTaTaM IKCIEPUMEHTA.

e (Crnenosarh NpaBuaM O€30MaCHOM
paboThI B J1aOOpATOPHUH TTPU
MCIIOJIb30BaHUN XUMHUYECKOMN MOCY/IbI U
000py10BaHUS.

e [IpoBOAUTH BEIYMCIIEHUS C
MIPUMEHEHUEM TTOHATHS «MaccoBast 10715
BEILECTBA B PaCTBOPE».

e lcnonab30BaTh MPHU BHITIOJTHEHUHT
y4eOHBIX 3aJJaHUI U B MPOIECCe
MCCIIEI0BATENbCKOMN NeSITETbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIEpKaHMUsl, CIPAaBOYHBIC
Marepualbl, pecypchl HTEepHEeTA.

e BricTpanBaTh pa3BEpHYTHIE
MHChbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha nH(popMaIuio U3 yueOHNKA U
CIIPaBOYHBIX MAaTEPHUAJIOB, FPAMOTHO
VCIIO0JIB30BaTh U3Y4YEHHBIN ITOHATUNHBIN
amnmnapar Kypca XuMuu
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«MaccoBas J10J1s1 BEUIECTBA B
pacTBOpe»

Tema 7.
OcHoOBHBIE
KJIACChI
HEOPraHMuYeCKHX

coeIUHEeHuM
(12 9)

Kiaccudukanus HeopraHuuecKux
COCIMHCHUU.

Oxcupspl: cocTaB, KiacCupuKanus
(ocHOBHBIE, KUCIIOTHBIE,
amdoTepHble, HecoreoOpasyroue),
HOMEHKJIaTypa (MEeXIyHapOaHAs U
TpUBUAJIbHASA).

[Tomy4yeHne u XMMHUYECKHUE CBOKMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEpHBIX OKCHIOB.

OcHoBaHwus: cOCTaB, Ki1accudukanms,
HOMEHKJIaTypa (MeXIyHapoIHas U
TpUBHUAIbHAS), PU3NYECKUE U
XAMHAYECKHE CBOMCTBA, CITOCOOBI
MOTyYCHUS.

Kucnortsl: coctas, kinaccudukanus,
HOMEHKJIaTypa, pusznueckue u
XAMHYECKHE CBOMCTBA, CITIOCOOBI
MOJTYYCHUS.

Psin akTMBHOCTH METaJIIOB.

Conu (cpenHue): HOMEHKIaTypa,
CHOCOOBI MOJTYYEeHHUS,
B3aUMOJCHCTBHUE COJIEH C METaJlJIaMH,
KHCJIOTaMH, IIEJIOUYaMH U COJISIMH.
I'eHeTnueckas CBSA3b MEKIY

e KraccupuuupoBaTh U3ydaembie
BEIIECTBA 110 COCTAaBY U CBOMCTBaM.

e CoctaBasaTh (POPMYJIIbI OKCHJIOB,
KHUCIIOT, OCHOBaHUH, COJiel U Ha3bIBATh
UX 110 MEXIYHAapOIHOM HOMEHKJIAType.

e [IporHo3upoBarb CBOMCTBA
BEII[ECTB Ha OCHOBE OOIINX XUMUYECKUX
CBOMCTB M3YYCHHBIX KJIACCOB/TPYIII
BEIIECTB, K KOTOPHIM OHU OTHOCSITCHI.

e (CocTaBasTh MOJEKYJSPHBIE
YpaBHEHUS PEAKIIUN, UILTFOCTPUPYIOIITIX
XUMHUYECKHE CBOMCTBA U CITOCOOBI
MOJIYYeHUS BEIIECTB U3YYCHHBIX
KJIACCOB/TPYIIIL, a TAKkKe
MOATBEPKIAIONINX T€HETUYECKYIO
B3aMMOCBSI3b MEX]Ty HUMHU.

e [lpou3BoaUTH BHIYUCIICHUS TIO
YPaBHEHUSAM XUMUYCCKUX PEAKITUH.

e [lmaHMpoBaTh U OCYIIECTBIATH Ha
MPAKTUKE XUMUYECKHUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIOACHMUS, IeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM IKCIIEPUMEHTA.

e (CrnemoBarh nmpaBuiiaM O€30MACHOM
paboThI B 1a0OpaTOPUH NPU

https://resh.edu
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KJIACCAMHM HEOPTAaHUYECKUX
COEIMHEHUM.

JemoHCcTpanumn

OO6pa3iibl HEOPTaHMYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.
B3anmoneiicTBrue pacTBopa CEpHOM
KUCH0ThI ¢ okcuaoM meau(Il).
Peaknusa ventpanuszanuu.
BrITecHeHrE 0IHOTO MeTaJlIa IPyruM
U3 PacTBOPA COJIH.

JlaGopaTopHble 1 NPAKTHYECKHE
padoThI

Jlabopamopuvie onvimui:
B3aumopernicTBrue KUCIOT €
MeTaJJIaMH.

[TonydyeHne HEPACTBOPUMBIX
OCHOBAHHM.

B3anmoneiicTBre HEpaCTBOPUMBIX
OCHOBAaHUU C KHCIJIOTAMU.
Paznoxenue runpoxcuna meau(Il)
IpY HarpeBaHUU.

Ipaxmuueckas paboma:
Ne 6. Pemienue skciepuMeHTaIbHbBIX
3aa4 o TeMe «OCHOBHBIE KJIaCcChl

VCITOJIB30BAaHUU XMMHUYECKOU MOCYAbI U
o0opy10BaHUS.

e lcnosbp30BaTh NpY BBIIOJHEHUN
y4eOHBIX 3a1aHHI U B MPOLECCE
HCCIIE0BATEIIBCKOM IESITENIbHOCTH
HAay4YHO-TIOIIYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COAECP/KAHUSA, CIIPABOYHBIC
MaTtepuaibl, pecypcol MIHTepHeTa.

e BrIicTpanBarh pa3BEPHYTHIE
IIMCBMEHHBIE U YCTHBIE OTBETHI C
OIopoi Ha HH(pOpMaLHIO U3 YydeOHUKA U
CIPABOYHBIX MAaTE€PUAJIOB, IPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIA MOHATUNHBIN
anmnapar Kypca XUMHUH

28




HEOPraHUYECKUX COCITMHEHUIN.
Buotuucnenusn

— I10 YPaBHEHUSIM XUMHYECKUX
peakiui

Pa3IleJI 3. Hepnozmqecmm 3aK0OH U HepnonnquKaﬂ CHUCTEMA XUMHNYECCKHUX IJICMECHT
CTpoeHne aToMOB. XMMHYecKas CBsi3b. OKNCJIUTEIbHO-BOCCTAHOBHUTEIbLHbIE

oB /I. U. MenneJiee
peakumu (17 4)

Ba.

Tema 8.
Iepuoanuecknii
3aKOH H
IHepuoauueckas
cucremMa
XHUMHYECKHUX
3JIEMEHTOB

J1. I. Menneee
Ba. CtpoeHue
aroma (7 4)

[lepBbie MOMBITKY KJIacCUPUKALIIU
XUMHUYECKHX deMeHToB. [longaTue o
rpynmnax CXOAHBIX 3JIEMEHTOB
(IIeJIOYHBIC U ICIOYHO3EMETbHBIC

MCTAJUJIbI, I'aJIOT'CHBI, HHCPTHBLIC 1“3351).

DneMEeHThI, KOTOpble 00pa3yIoT
aM(pOTEepHBIC OKCUIBI U THAPOKCU/TBI.
[lepnoanueckuii 3aK0H U
[lepnoanueckas cucrema
XUMUYECKUX IJIEMEHTOB

. . Menpneneesa. [lepuonpl,
rpynnsl, noArpynmsl. Guznueckuii
CMBICII MOPSAIKOBOTO HOMEpPA
AJIEMEHTA, HOMEPOB MEpUoa 1
rpynnsl. Ctpoenne atomoB. CocTas
aTOMHBIX sz1ep. M30TomsL.
OnekTpoHbl. CTpOEHUE SIEKTPOHHBIX
0005109eK aTOMOB TIepBBIX 20
XUMUYECKUX IJIEMEHTOB
ITepunoanueckoii cucremsr /1. 1.
Menneneesa.

e PackpeIBaTh CMBICI
IIEPUOANYECKOIO 3aKOHA.

e [loHuMaTh CylIECTBOBAHUE
[IEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX IJIEMEHTOB (M3MEHEHHE
paguycoB aTOMOB U
AIEKTPOOTPULIATETLHOCTH) U UX
COECIMHEHUHN OT ITOJIOKECHUS B
MIEPUOANYECKON CUCTEME U CTPOCHHUS
aToma.

e VYCTaHaBIMBATH CBA3b MEKIY
IIOJIO’KEHHUEM DJIEMEHTA B
IIEPUOANYECKON CUCTEME U CTPOCHUEM
ero atroma (cocTaB U 3aps[ sapa, oolee
YHUCJIO DJIEKTPOHOB U paCIpeeIIeHNue UX
0 3JIEKTPOHHBIM CJIOSIM).

e [IporHo3upoBarts Xapaxkrep
M3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX
COEMHEHNH T10 TPYIIIAM U IEPUOAM
ITeprnoanuueckoi CUCTEMBI.

e XapaKTepU30BaThb XUMUYECKHE

https://resh.edu
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XapaKkTepucTUKa XUMUYECKOTO
AJIEMEHTA M0 €ro MOJIOKEHUIO B
[Tepnomnueckon cucreme 1. U.
MenneneeBa. 3HaueHUE
[Teprnoanyeckoro 3akoHa u
[Teprnoanveckoil CUCTEMBI
XUMHUYECKUX IJIEMEHTOB JJIsI
pa3BuTHs HAyKu U nipaktukuy. 1. 1.
MenpaeneeB — y4E€HBIN, EAAror U
rpakIaHUH.

JemoHCcTpauun
KopoTtkonepruonnas u
JUTMHHOTIEPUOIHAS. (POPMBI
[leproandeckoi CHCTEMBI
XUMUYECKUX IJIEMEHTOB

. 1. Menpeneena.
O3zHakomiieHHEe ¢ 00pa3amMu
METaJVIOB U HEMETAIIJIOB.
JlabopaTopHbie U MpaKTHYECKHE
padoThI

JlabopamopHhuwiti onvim:
BzaumopernicTBue ruipokcuaa HMHKa
C PacTBOpPAMU KUCJIOT U LIEJIOUEN

AJIEMEHTHI IIEPBBIX TPEX IIEPUOMIOB,
KaJINsl, KAIBLUS 110 UX ITOJIOKEHUIO B
ITepuoauueckon cucreme

. . Menpeneena.

e (CrienoBath MpaBuiIaM 0€30MacHON
paboThI B J1a0OPATOPHUH MTPU
UCITOJIb30BAaHUU XUMHYECKOU MOCYIbI U
o0opynoBaHUs.

e BrIicTpanBarh pa3BEPHYTHIE
IIMCBMEHHBIE U YCTHBIE OTBETHI C
OIopoi Ha HH(pOpMaLHIO U3 YydeOHUKA U
CIPABOYHBIX MAaTE€PUAJIOB, IPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIA MOHATUINHBIN
anmnapar Kypca XUMHH.

e lcnonb30BaTh NpU BHITOJIHEHUH
y4eOHBIX 3aJaHUI TEKCThl y4eOHHKaA,
CIIPABOYHBIE MATEPHUAIIBI.

e lcnosb30BaTh NpH BHITOJIHEHUH
y4eOHBIX 3aJJaHUI U B MPOIECCce
UCCJIEI0BATENBCKON AEATENBHOCTH
HAy4YHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIEP>KAHMS, CIIPABOYHbBIE
MaTtepuaibl, pecypcbl UHTEepHETa

Tema 9.
XuMuueckas
CBAI3b.
OKHCcIUTENBHO-

DNEeKTPOOTPULIATENBHOCTh ATOMOB
XUMUYECKUX DJIEMEHTOB.
Xumudeckas CBI3b (MOHHas,
KOBaJICHTHAs MOJSIpHAs U

e PackpbIBaTh CMBICI U3y4aE€MbIX
TMOHSTHH.

e OmnpenensitTh BUJ XUMHUYECKOMN
CBSI3U B COCJIMHCHUM.

https://resh.edu
.ru/subject/29/8
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BOCCTAHOBHTEJIb
Hble peaKkIun
(10 9)

KOBaJIeHTHAas HemnousipHas). CTeneHb
OKHCJICHUS.
OKHCIIUTENHEHO-BOCCTAHOBUTEIILHbIE
peakuuu (OBP). IIponeccer
OKHUCJICHUSI ¥ BOCCTAHOBJICHHUSI.
OkucnuTen U BOCCTAHOBUTENH.

JlemoHCcTpanun
OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE
pEeaKklMH: TOpPEeHHe, peaKkuuu
pa3I0XKEHUs, COETMHEHNUS

e OmnpenensiTh CTENEHb OKUCICHUS
XUMHUYECKOTO 3JIEMEHTa 10 (hopMyJie ero
COCTMHCHHSI.

e OnpenensiTe 37€MEHT (BEIIECTBO)
— OKHCJIUTEIb U DJIEMEHT (BEIIECTBO)
— BOCCTAHOBHTEITb.

e  OOBACHATH CYLTHOCTH MPOIECCOB
OKHUCJICHUS] U1 BOCCTAHOBIICHUS.

e CocCTaBisTh AJIEKTPOHHBIHN OaaHC
C Y4ETOM YHCIIa OTJAHHBIX U TPUHSATHIX
AJIIEKTPOHOB.

e (CocTaBnsaTh ypaBHEHHE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOU
pEaKIuu.

e lcnonb30BaTh MpU BHITIOJIHEHUH
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,

®  CIPaBOYHBIC MATEPUAIIBI
(MepUOANIECKYIO CUCTEMY XUMHUUYECKHIX
anemenToB [{. 1. MenneneeBa, Tabnuiy
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUN U
CoJIel B BOJIE, DJIEKTPOXUMHUYUECKHI Pl
HaIpsKEHUI METaJJIOB)
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9 KJIACC (2 4 B HexeJto, Bcero 68 4)

[IpumepHBIE TEMBI,
pacKpbIBaroIINe
JTAHHBIN pa3iel

IIPOTPaMMBI, U
KOJINYECTBO YacCOB,
OTBOAUMOE Ha UX
U3y4ECHUE

OcHOBHOE cOaEpKaHNE

OCHOBHBIE BUJIBI ICITCIBHOCTH
O0yJarOIIIXCS

Hcnons3oBanue

o0opy1oBaHUs

ueHTpa «Touka
Pocra»

DNEeKTPOHHBIN
obOpasoBareinb
HBII pecypce

Paznea 1. IlepBoHavasibHble XUMUYecKre oHATHA (21 4)

IHoBTOpPEHME U
yriyoJsieHue
3HAHUN OCHOBHBIX
pa3aenoB

Kypca 8 ki1acca

(5 9)

[Iepyuoanyeckui 3aK0OH.
[lepnognyeckas cucrema
XUMHUYECKUX IJIEMEHTOB

. . MenpneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB XUMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJINSI, KaJblUsI U X COEUHEHUN B
COOTBETCTBHHU C ITOJ0KEHUEM
3JIEMEHTOB B IEPUOANYECKON
CHUCTEME U CTPOCHUEM HX ATOMOB.
Knaccudukanus u HomeHKIaTypa
HEOPraHMYECKUX BEILIECTB
(MexayHapoHast U TPUBUAIbHASA).
XHUMHYECKHE CBOMCTBA BEIIICCTB,
OTHOCAIIMNXCS K Pa3IUYHbIM
KJIACCaM HEOPTraHMYECKUX

e XapakTepu3oBaTh XMMUYECKUE
AJIEMEHTBI EPBBIX TPEX MEPUOJIOB,
KaJIUS U KaJIBLIMS 110 UX MOJOKEHUIO B
[Iepnoanueckoii cucreme
J. 1. Menpeneena.

e KiaccuduuupoBars U Ha3bIBaTh
HEOPraHWYECKUE BEIECTBA U3YYEHHBIX
KJIACCOB.

e OmnuckIBaTh O0IINE XUMHUECKUE
CBOMCTBA BEILIECTB PA3IMYHBIX KJIACCOB,
NOATBEPKIATh CBOMCTBA TPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUI XUMHUYECKHUX
peaKIuu.

e  OmnpenensaTe BUJI XUMUYECKOM
CBSA3U U THI KPUCTALIMYECKON pPEETKN
BEILECTBA.

https://resh.ed
u.ru/subject/2
9/8/
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COEMHEHUI, UX T€HETUYECKAs
CBSI3b HEOPTraHUYECKUX BELIECTB.
CrpoeHue BeniecTBa: BUIBI
XUMHYECKOU CBS3U U THUIIBI
KPUCTAITINYECKUX PELIETOK.
3aBUCUMOCThH CBOMCTB BEILIECTB OT
UX CTPOCHHUSI.

JlemoHCcTpanun

1. Moaenu KpuCTaIM4eCKuX
PELIETOK HEOPraHUYECKUX
BEILIECTB.

2. KopotkonepuoaHas u
JUTMHHOTIEPUOIHAS. (POPMBI
[leproandeckoi CUCTEMBI
XUMHYECKHX raemeHToB 1. H.
MenpeneeBa

e [IporHosupoBaTh CBOWCTBA
BEILIECTB B 3aBUCHUMOCTH OT UX
CTPOEHHUS.

e BricTpanBaTh pa3BEpHYTHIE
MHCHbMEHHBIE U YCTHBIE OTBETHI C
Oomnopoi Ha MH(pOpMAITUIO U3 yUeOHHUKA U
CIIPaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
VICIIOJIB30BATh N3YyUYEHHBIN ITOHSITUWHBIN
arrmapar Kypca XMMHH.

e lcrnonp30BaTh NpH BHIIIOJHEHUU
y4eOHBIX 3aIaHHI U B MPOLECCE
HCCJIE0BATEIICKON JIESITETBHOCTH
HAYYHO-TIOMYJIIPHYIO JTUTEPATYPY
XUMHUYECKOTO COAEPKAHUS, CIIPABOYHbBIC
Marepuaisbl, pecypcsl THTepHeTa

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XMMHYECKHUX
peakuui

(4 9)

Kinaccuduxanusi XuMru4ecKux
peaKuui 1o pa3IunyHbIM
MpU3HaKaM (10 YUCITY U COCTaBYy
YYacTBYIOIINX B PEAKIIH BEIIECTB,
1o TermnoBomy 3 dexry, no
M3MEHEHUIO CTETICHEH OKUCIICHHS
XUMHYECKUX DJIEMEHTOB, TIO
00paTUMOCTH, [0 YYaCTHIO
KaTajauzaropa). OK30- U
SHAOTEPMUYECKUE PEAKIINH,
TEPMOXHUMHUYECKHE YPABHEHUSI.

e PackpeIBaTh CMBICI N3y4aeMbIX
NOHATUN U IPUMEHSATh 3TU MTOHATHS TIPU
ONMCAaHUH CBOMCTB BEIIECTB U UX
IIPEBPAILECHUN.

e KiaccupuuupoBath XUMHUECKHE
pEeaKuuu 110 Pa3IuYHbIM IPU3HAKAM.

e VYcTaHaBIMBATh 3aBUCUMOCTH
CKOPOCTH XMMUYECKOW pEAKIIUH OT
pa3IUYHBIX (AKTOPOB.

e [IporHosupoBaTh BO3MOKHOCTH
IIPOTEKAHMS] XMMUYECKHUX MTPEBPALLECHNUN

https://resh.ed
u.ru/subject/2
9/9/
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[ToHsTHE O CKOPOCTH XUMUUYECKOU
peaKkuuu.

[ToHATHE O TOMOTE€HHBIX U
reTEepOreHHbIX peakuusx. [lonsTue
00 00paTUMBIX U HEOOPATUMBIX
xuMudeckux peakuusax. [lonsarue o
XUMHUYECKOM PABHOBECHUHU.
@akTOpBI, BIUAIOIINE HA CKOPOCTh
XUMHAYECKON PEAKINH U
MOJIOKEHUE XUMHYECKOTO
paBHOBECHSI.

OKucIuTENBHO-
BOCCTaHOBUTEJIBHBIE PEAKLIUN
(37eKTpOHHBIN OanaHC
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU
peakiun).

JdemoHcTpanumn

1. 3aBUCUMOCTB CKOpOCTH
XUMHAYECKON pEAKIUN OT
pa3IUYHBIX (PAKTOPOB.

2. Bo3gelcTBre KaTain3aropa Ha
CKOPOCTb XUMUYECKOHN peaKIuu.

3. [Ipumepbl HEOOPATUMBIX U
00paTUMBIX peaKluu.

4. CMelleHre paBHOBECHS
XAMHUYECKOW pEaKInH.

B Pa3JIMYHBIX YCIOBUSIX.

e  OmnpenensaTe OKUCIUTEND U
BoccTaHoBuTeNb B OBP.

e (CocCTaBusATh IEKTPOHHBIN OanaHc
pEeaKIMH.

e [Ipou3BoaANUTH BHIYUCIECHHUS MO
XUMUYECKUM YPABHEHUSIM.

e BrICcTpauBaTh pa3BEPHYTHIE
MMCbMEHHbBIE U YCTHBIE OTBETHI C
Oomnopoi Ha MH(POpMAITUIO U3 YUeOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCTIOJIb30BaTh N3yYECHHBIN IOHATUNHBIN
anmnapar Kypca XMMUuH.

e licnonb30BaTh NpH BBHITOJIHEHUH
y4eOHBIX 3a/IaHHUI U B POIECCE
UCCJIEI0BATEIBCKON AEATENBHOCTH
HAy4YHO-TIOIYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIEpKaHMsl, CIIPABOYHBIE
MaTepuaibl, pecypcbl UHTEepHEeTa

[TpuGop nns
WTIOCTPALlUU
3aBUCUMOCTH
CKOPOCTH
XAMHYECKOU
peaKIuu OT
YCJIOBHIA.

Jatuuk pH.
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Buotuucnenusn

— KOJIMYECTBA BEIIECTBa, 00BEMA
¥ MacChl peareHTOB WJIM IIPOTYKTOB
[0 YPaBHEHUSIM XUMUYECKUX
peaKumit

Tema 2.
DJIeKTPOJIUTHYECKA
|

AUCCOLMALHS.
Xumnueckue
peaKkuuu B
pacTBopax

(8 1)

Teopus ANEKTPOIIUTUIECKON
JTACCOLIMALNY. DIICKTPOIUTHI U
HEJJICKTPOJIUTHI.

Katuonsl, aHnoHsl. MexaHuzm
JUCCOIIMAIINM BEIIECTB C
Pa3IUYHBIMU

BUJAMH XMMHUYECKOM CBS3H.
Crenenp auccoruanuu. CHIbHBIE U
ci1a0ObIe DJIEKTPOJIUTHI.

Peaknnu nonnoro oomeHa,
yCJIOBUS UX TIpoTekanus. MloHHbIe
YPaBHEHUSI PEAKIUH.

XHUMHYECKHUE CBOMCTBA KUCJIIOT,
OCHOBAHMH U COJICH B CBETE
pecTaBlIeHUu 00
AJIEKTPOJIMTUYECKON AUCCOLMAIIMH.
Cpena pactBopa. [Tonsitue o
TUPOJIU3E COJIEM.

KauecTBeHHbIE peakiny Ha
KaTHOHBI ¥ aHUOHBI.

e PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSTHUH, a TAK)KE CMBICIT TEOPUU
AJIEKTPOJIUTUYECKON JUCCOLUALIH.

e  OOBSICHATH IPUUUHBI
AJIEKTPONPOBOTHOCTH BOJAHBIX
pPacTBOpPOB.

e CocraBisaTh ypaBHECHHS
TVCCOITUAIINH KUCIIOT, IIeTouel 1
COJIeH, TTOJTHBIE M COKPAIIEHHBIE NOHHBIE
ypaBHEHUSI XUMHUYECKUX PEAKIIHIMA
MOHHOTO OOMEHa.

e [lmanupoBatTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKHUE SKCTICPUMEHTHI,
MPOBOJIUTH HAOIIOJIEHUSI, JIeTIaTh
BBIBOJIBI 110 PE3yJIbTaTaM IKCIIEPUMEHTA.

e (CremoBaTh MpaBuiIaM 0e30macHOU
paboThI B 1a0OPATOPUH MPU
UCIIOJIb30BAHUU XUMHYECKOU MOCYIbI U
000py10BaHUS.

e [Ipon3BOAUTH BHIYUCICHHS 11O
XUMUYECKUM YPABHEHUSIM.

https://resh.ed
u.ru/subject/2
9/9/
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JdeMoHCcTpanuu

DnekTpuyecKas MpoOBOJAUMOCTb
PacTBOPOB BEIIIECTB; IBXKCHHE
HMOHOB B 3JIEKTPUYECKOM TIOJIE.
OnbITHI, WILTIOCTPUPYIOIINE
MPU3HAKY MPOTEKaHUs pPeaKIui
MOHHOI0 OOMEHa.

OMNBITHI IO ONPENETIEHUIO CPEIBI B
pacTBOpax coJiel (XJIopH1a HaTpus,
KapOoHaTa HaTpus, XJIOpHIa
[IUHKA).

JlaGopaTopHble H NPAKTHYECKHE
padoThI

JlabopamopHhuwiii onvim:

Peaxiiuu nonnoro oomMeHa B
pacTBOpax ANEKTPOJIHUTOB:
cynbdara menu(Il) u meénoun,
KapOoHaTa HaTpuUs U COJITHOU
KHUCJIOTBI, PEaKilvs HeUTpaau3aiuu
MEXK]Ty TUAPOKCHUIOM Kaaus 1
COJITHOW KUCJIOTOM.
IIpakmuueckas paboma:

No 1. Pemienue
AKCIIEPUMEHTAJIbHBIX 3a]1a4 110
TEME.

Boiuucnenusn

— M0 YPaBHEHUSIM XUMUYECKUX

e BricTpanBath pa3BEPHYTHIE
NIUCbMEHHBIE U YCTHBIE OTBETHI C
omopoit Ha nH(popMaIKIo U3 yueOHUKA U
CIIPAaBOYHBIX MATEPUAIIOB, TPAMOTHO
HCIIOJIb30BaTh U3y4YECHHBIN IOHATUNHBIN
armapar Kypca XuMHH.

e lcnonp30BaTh MPHU BBIITOJIHEHUN
yueOHBIX 33JaHUN U B TIpOLECCe
UCCIIE0BATEIIBbCKON IETEIIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOTO COECPIKAHMS, CIIPABOYHBIC
Marepualsbl, pecypcsl THTepHeTa

JlaTunk
TeMIIepaTyphl
IUIATUHOBBIU.
JlaTunk
3JIEKTPONPOBOJ
HOCTH.

JlaTumk
AIEKTPOIPOBOT
HOCTH, JT03aTOP
00BEMa
YKUIKOCTH,
OropeTka.
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‘ peakiun

Pa3znen 2. Hemeraibl U ux coequuenus (25 9)

Tema 3. Oomasn
XapPaKTePUCTUKA
XMMHYECKHX
3j1eMeHTOB VIIA-

rpynnbl. ['ajiorensl
(4 1)

OO1mas xapakTepucTuKa
rajioreHoB.

Oc00EHHOCTH CTPOEHHUSI aTOMOB
ATUX HJIIEMEHTOB, XapaKTEePHbIE JJIsI
HUX CTETICHU OKUCIICHUS.
CrpoeHnue u puznueckrue CBOMCTBRA
MPOCTHIX BEIIECTB — rajJOT€HOB.
XUMHUYECKHUE CBOMCTBA HA IIPUMEPE
xJiopa (B3auMOJICUCTBHE C
MeTallJlaMU, HEMETaJUIaMH,
IIeJI0YaMHt ). XJIOPOBOJIOPOI.
ConsiHast KUCIIOTa, XUMUYECKHE
CBOWCTBA, MOJIyYEHHUE,
npuMeHeHue. KauectBeHHbIE
peaKIuy Ha rajoreHu/1-uOHBI.
JlelicTBHE XJIOpa U XJIOPOBOAOPOAA
Ha OpPTaHU3M YeI0BeKa.
Baxxnenmue Xiopuasl 1 Ux
HaxO0XXJICHUE B TIPUPO/IE.
JdemoHcTpanuu
Buneomarepuanibl: raJoreHsl U UX
COCIMHEHUS.

OO0pasIsl XJIOPUIOB.
JlaGopaTopHble U NIPAKTHYECKHUE
padoThI

e  OOBSACHATH 00IIHE
3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
HEMETAJIOB U UX COCIMHECHUH B
npeeaax MajiablX IEPUOI0B U TJIaBHBIX
noarpynn [leproandyeckoi CUCTEMBI
XUMHYECKUX IJIEMEHTOB C YUETOM
CTPOCHUS UX aTOMOB.

e XapakTepu3oBaTh HU3NUECKUE U
XUMUYECKUE CBOMCTBA MTPOCTHIX
BEILIECTB TAJIOTEHOB (Ha IpUMEpeE XJIopa)
Y CJIO’KHBIX BEIIECTB (XJIOPOBOIOPOA,
XJIOpUJIa HATPHs ), CIIOCOOBI UX
MOJTyYeHUsI, MPUMEHEHNE U 3HAUCHUE B
MPUPO/JIC U KU3HU YEJIOBEKA.

e Onpenensars raJIOTeHUA-UOHBI B
pacTBope.

e [lmanupoBatTh U OCYIIECTBISATH HA
MPAKTUKE XUMUUYECKUE DKCTIEPUMEHTHI,
IPOBOJIUTH HAOJIOJICHUS, JIeTIaTh
BBIBOJIBI 110 pe3yJbTaTaM dKCIEPUMEHTA.

e (CuenoBarh mpaBuiiaM 0e30MacHOM
paboThI B TabOpaTOPUH MPU
UCIIOJIb30BaHUU XUMUYECKOUN MOCY/IbI U
000pyI0BaHUS.

JlaTuuk xnopunu-
MOHOB

https://resh.ed
u.ru/subject/2
9/9/
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JlabopamopHhuwiti onvim:
Pacnio3naBanue XJIOpUI-HOHOB.
IIpakmuueckas paboma:

Ne 2. TlosmydueHue constHOM
KUCJIOThI, U3YYECHUE €€ CBOMCTB.
Buvtuucnenusn

— 0 ypaBHEHUSM XUMHUYCCKUX
peakIuii, ecu OJIMH U3 PEarcHTOB
JIaH B U30BITKE;

— 00BEMOB T'a30B M0 YPABHEHUIO
peaKIuy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHUM Ta30B

e BricTpanBath pa3BEPHYTHIE
NIUCbMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha nH(popMaIHIo U3 yueOHUKA U
CIIPAaBOYHBIX MATEPUAIIOB, TPAMOTHO
HCIIOJIb30BaTh U3y4YECHHBIN IOHATUNHBIN
armapar Kypca XuMHH.

e lcnonp30BaTh MPHU BBIITOJIHEHUN
yueOHBIX 33JaHUN U B TIpOLECCe
UCCIIE0BATEIIBbCKON IETEIIbHOCTH

® Hay4YHO-TOIYJSIPHYIO JTUTEPATYPY
XUMHAYECKOTO COAECPKAHMS, CIIPABOYHBIC
MaTepHaiibl, pecypchl MiHTepHeTa

Tema 4. O0mas
XapakTepucTUKa
XUMHUYECCKHUX
3j1eMeHTOB VIA-
rpynibl.

Cepa u eé
coeTUHEeHHUs

(5 4)

OO6mas xapakTepucThKa
aneMeHTOB VIA-rpynisl.
Oco00EHHOCTH CTPOEHHUS aTOMOB
ATUX DJIEMEHTOB, XapaKTEPHBIE AJIS
HUX CTENEHU OKUCJICHUSI.
CrpoeHnue u puznuecKrue CBOMCTBA
POCTBIX BEIIECTB — KUCIOpPOAa U
cepbl. AJIJIOTPOITHbBIE
MoAuUKAIIMK KUCTIOPO/Ia U CEPHI.
XUMHYECKHUE CBOMCTBA CEPBHI.
CepoBoaopo/1, CTpOCHHE,
bu3uYecKre 1 XUMUYECKUE
cBoricTBa. OKCHUIBI CEPBI KaK
MPEACTABUTENIA KUCTOTHBIX
okcuaoB. CepHas KUCIIOTA,

e  OOBACHATH 00IIHE
3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB
anemMeHToB VIA-rpynmsl u ux
COCIMHEHUN C YYETOM CTPOCHUS UX
aTOMOB.

e XapakTepu3oBaTh HUNUECKUE U
XMMHUYECKUE CBOMCTBA TPOCTOTO
BEIIIECTBA CEPBI U €€ COCTUHEHNI
(cepoBOOPO/IA, OKCUIOB CEPhI, CEPHOI
KHUCJIOTHI, CyJIb(PaToB), CHOCOOBI UX
IIPUPO/IC U KU3HU YEJIOBEKA.

e  Omnpenensth HaTU4KE CyIb(aT-
HMOHOB B PacTBOpE.

e  OOBACHATH CYUIHOCTh

https://resh.ed
u.ru/subject/2
9/9/
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bu3nuecKue 1 XMUMUYECKHE
cBOMcCTBa (00IIKE Kak
IPEACTABUTEIIS KJIAacca KUCIOT U
crienuduyecKue), MpUuMEHEHHE.
XUMHUYECKUE PEAKLINH, JICKALIUE B
OCHOBE MPOMBIIIJIEHHOTO criocoda
ITOJTyYEHHS] CEPHOU KUCIIOTHI.
Arnmnapatsl ¥ MPOTEKAIOUINE B HUX
MPOIIECCHI (Ha MpUMeEpe
MIPOU3BOJICTBA CEPHOM KHUCIIOTHI).
Coun cepHOM KUCIIOTHI,
KAueCTBEHHAsI pEAKIUs Ha
cynbdar-uoH.

Haxoxnenue cepol u €€
COCIMHECHUH B IIPUPO/IE.
XUMHYECKOE 3arpsA3HCHUE
OKPYKAIOIIEH CPEbI
COCMHEHUSMU Cephl (KUCIOTHBIC
JOK]IH, 3arpsI3HEHHE BO3TyXa U
BOZI0OEMOB), CITOCOOBI €T0
peAoTBpAICHUS.
JdemoHcTpanuu

Konnekmuu (BugeomaTepuarbl):
cepa u €€ COCAUHEHUS.
OOyrnuBaHue caxapa moj
JNEUCTBUEM KOHUEHTPUPOBAHHOU
CEPHOM KHUCJIOTHI.

AKOJIOTUYECKUX MPOOIJIeM, CBSI3aHHBIX C
nepepaboTKON COCTMHEHUN CEPHI.

e [lmanupoBath U OCYHIECTBIATH HA
MPAKTUKE XUMHYECKHUE IKCIIEPUMEHTHI,

e [IpoBoauTh HAOMIOACHHS, IETATh
BBIBO/JIBI 10 PE3yJIbTaTaM IKCIEPUMEHTA.

e (CrnenoBath npaBuiiaM 0€30MaCHOMN
paboThI B 1a0OPATOPUH MPU
UCIIOJIb30BAHUU XUMHYECKOU MOCY bl U
000pyI0BaHUS.

e [Ipon3BOANUTH BEIYUCICHHS 11O
XUMUYECKAM YPaBHEHUSIM.

e licnonb30BaTh IPH BHITTOJTHCHAH
y4eOHBIX 3aJaHUI TEKCThI Y4eOHHKA,
CIIPaBOYHBIE MaTEPHUAIIBI
(ITepuonnyeckyro cucTeMy XUMUYECKUX
anemenToB /. . MenneneeBa, Tabmuiry
PacTBOPUMOCTHU KUCJIOT, OCHOBAaHUM U
COJIEN B BOJE, DIIEKTPOXUMHUYECKAN PSAJT
HaNpPsHKEHUI METAILJIOB).

e licnosp30BaTh IPH BBHITTOJTHCHAH
y4eOHBIX 3a/IaHUI U B MpoIecce
UCCIIEIOBATENBCKOMN 1eATEIbHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO COJIepKaHMsI, CIIPABOYHBIE
MaTepHabl, pecypcbl UuTepHeTa
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JlabopaTopHble M MpaKTHYeCKHe
padoThI

JlabopamopHvie onvimei:
OO6HapyxeHue cynb}ar-uoHoB.
B3aumopeiicTBue pazdoaBieHHON
CEpPHOU KHCIIOTHI C IUHKOM.
Buvtuucnenusn

— O ypaBHEHUSAM XUMHUYICCKUX
pEeaKnii;

— MacCOBOM JIOJIM BBIXOJa
MPOaYKTa

peaKInu

Tema S. O0mas
XapaKTepuCcTHKA
XHMHUYECKHUX
3JIeMEeHTOB VA-
rpynnsl. A3or,
pochop u ux
coeIMHEeHUs!

(7 9)

OO611ast xapaKTepuCTHKA
3JE€MEHTOB VA-TpyIIIbIL.
OCc00EHHOCTH CTPOCHHUS aTOMOB
ATUX DJIIEMEHTOB, XapaKTEPHBIE AJIS
HUX CTETNIEHU OKUCIICHHUS.

A30T, paclpoOCTpaHEHUE B
npupoze, puanyeckue u
XMMHUYECKUE CBOMCTBA.
Kpyrosopor a3ora B mpupoze.
AMMHak, ero Gpu3nNUecKue u
XAMUYECKUE CBOMCTBA, IMOJIYUYEHHUE
u npuMeHeHue. Coau aMMOHHS, KX
buzHUecKre 1 XUMUYECKHE
CBOWCTBA, MPUMEHEHUE.
KauecTBeHHas peakiiyisi Ha HOHBI

e  OObscHATH OOLTHE
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB
AJEMEHTOB VA-TpYyNIIbI U UX
COEAMHEHNN C YYETOM CTPOCHUS UX
aTOMOB.

e XapakTepu3oBaTh GU3UUYECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX
BelecTB a3oTa u ¢ocdopa u ux
COEJIMHEHUH (aMMHaKa, cojieid aMMOHUS,
A30THOM KUCJIOTHI, HUITPATOB, OKCUA
docdhopa(V) u hochopHOI KHCIOTHI,
docdaToB), crmocoObI UX MOTYISHUS,
IPUMEHEHHUE ¥ 3HAYCHUE B IPUPOJIC U
YKU3HH YeJIOBEKa.

e  OmnpenensTh MOHBI AMMOHUS 1

JlaTunk
AIEKTPONPOBOJ
HOCTH.

https://resh.ed
u.ru/subject/2
9/9/
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aMMOHMUS.
A30THas KUCIOTa, € Pu3nyeckue
U XMMUYECKHe CBoMcTBa (001ne
KaK MpeJICTaBUTENS KJIacca KUCIOT
U crielupUUecKue).
Hcnonp30BaHne HUTPATOB U COJICH
aMMOHUS B KQ4€CTBE MUHEPATbHBIX
yA0OpeHuil.

XUMHYECKOE 3arpsi3HEHUE
OKPYXaroIIEN CpeIbl
COCIMHEHUAMH a30Ta (KUCJIOTHBIE
JIOK]TH, 3arpsi3HEHUE BO3IyXa,
MTOYBBI M BOJIOEMOB).

docdop, aOTPOITHBIE
moaudukanuu pocdopa,
bu3nUecKrue 1 XUMUUYECKHE
CBONCTBA.

Oxkcun dochopa(V) u dhochopnas
KHCJIOTa, PU3HYECKHUE U
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE.
KauecTBeHHas peakuus Ha
docdaT-uoHBbI.

Hcnons3oBanue ocdaros B
KauyeCcTBE MUHEPATbHBIX
ynoOpeHuit. 3arpsi3HeHne
MPUPOIHBIX BOAOEMOB (pocharamu.
JdemoHcTpanuu

docdar-uoHbBI B pacTBOpE.

e  OOBICHATH CYIIHOCTh
HKOJIOTMYECKUX MPOOIIeM, CBI3aHHBIX C
HAXOXJICHUEM COCIMHEHUN a30Ta U
docdopa B okpyKaroIieit cpene.

e [InanmpoBaTh U OCYIIECTBIATH HA
IPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
IPOBOJUTH HAOJIOICHHUS, JIeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM IKCIIEPUMEHTA.

e (CrnenoBath npaBuiiaMm 0€30MaCHOMN
paboThI B 1a0OPATOPUH NPU
HCITOJTH30BAaHUN XHMHYECKOU MTOCY/IBI U
000py10BaHUSI.

e [Ipon3BOANUTH BEIYUCIICHHS 11O
XUMUYECKUM YPaBHEHUSIM.

e licnonb30BaTh MpU BBHITTOJTHEHUH
y4eOHBIX 3aJaHUI TEKCThI Y4eOHHKA,
CIIPaBOYHBIE MaTEPHUAIIBI
(MepUOIUIECKYIO CUCTEMY XMMHUYECKHIX
anemenToB /. . MenneneeBa, Tabmauiry
PAacTBOPUMOCTH KUCJIOT, OCHOBAHUN U
COJIEN B BOJE, DIEKTPOXUMUYECKUH P
HaMpPsHKEHU METAILIOB).

e licnosp30BaTh IPH BBHITTOJTHCHAH
yueOHBIX 33JJaHUI U B TIpOLecce
UCCIIEIOBATENBCKOMN 1eATEIbHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATypy

41




Komnexmuu: dochop u nx
coenuHeHus. Bzanmonencreue
KOHIIEHTPUPOBAHHOMN a30THOU
KHCJIOTBI C MEZBIO.
JlabopaTopHbIe U MPaKTHYECKHE
padoThI

JlabopamopHvie onvimoi:

1. B3anmoneiicTBue coneit
AMMOHMS C MIETOYBIO.

2. O3HaKoMJIeHUE ¢ 00pa3uaMu
a30THBIX U (HOCHOPHBIX
y100pEHUH.

IIpakmuueckas paboma:

No 3. [Tonydyenue ammMuaxa,
V3YYEHHUE €r0 CBOMCTB.
Buviuucnenus

— IO YPABHEHUSIM XUMHUYECKUX
peaKmit

XUMHUYECKOTO COJIEp KaHUsl, CIIPaBOYHbBIE
MaTepuaibl, pecypcbl UuTepHeTa

Tema 6. O0man
XapPaKTepUCTUKA
XMMHYECKHUX
3jeMeHTOB IVA-
rpynibl.

Yriepoa u KpeMHUI
U UX COeTUHEHUS

(8 1)

Yraepon, aluiOTPOIHbIE

Mo U (UKaIMK, pacpoCTpaHEHUE B
npupoje, puznyeckue u
XAMUYECKUE CBOMCTBA.
Ancopbrmusi. KpyroBopot yriepoaa
B MIPUPOJIE.

Oxcwunpl yrieposa, ux Gu3n4ecKue
1 XMMHYECKHE CBOMCTBA, UX
NEUCTBUE HA KUBbIC OPTAHU3MBI,

o OOBsICHATH 00LIME
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
aneMeHTOB [VA-rpymsl 1 ux
COCAMHEHNHN C YYETOM CTPOCHUS UX
aTOMOB.

o XapakTepr3oBaTh (HU3HUECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX
BELIECTB yIepoJa U KPEMHUS U UX
COeIMHEHM (OKCHUJIOB YIiiepoja,

https://resh.ed
u.ru/subject/2
9/9/
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MOJIyYeHHE U PUMEHEHHUE.
DKOJIOTUYECKHUE MPOOIJIEMBI,
CBSI3aHHBIE C OKCHUJIOM
yraepoaa(IV); rumoresa
IJ1I00aJIbHOTO MOTEIICHUS
KJINMAaTa; MapHUKOBBIN 3D (PEKT.
VYronbHast KUCIOTA U €€ COHU, UX
bu3uYECKre U XUMUYECKUE
CBOMCTBA,

MOJYyYEHHUE U IPUMEHEHHE.
KauecTBeHHas peakuus Ha
KapOOHAT-UOHBI.

Hcnonb3oBanne kapOOHATOB B
OBITY,

MEJIMLINHE, POMBIIUIEHHOCTH,
CEJIbCKOM XO3S5IMCTBE.
[TepBoHavanbHBIC TOHATHS 00
OpraHUYECKHUX BEIIECTBAX KaK O
COEIMHEHHUSIX yIiepoa:
O0COOEHHOCTH COCTaBa U CTPOCHHSI.
[ToHsiTHie O OMOIOTUYECKHU BaXKHBIX
BEILIECTBAX: KUpax, Oeakax,
yriesogax. MarepuaibHoe
€MHCTBO OPTAaHUYECKUX U
HEOPTaHUYECKUX COCITMHCHUU.
Kpemnwnii, ero pusnyeckue u
XUMUYECKUE CBOMCTBA, MOJIyYEHUE

YFOHBHOﬁ KHCJIOTHI, Kap6OHaTOB, OKCHIa
KpCMHUA, KpCMHI’IGBOﬁ KHCJIOTHI,
CI/IJ'II/IKaTOB), CITOCOOBI MX IMOJIYy4YCHUA,
IMPUMCHCHHUC U 3HAUCHHUC B IIPUPOJIC U
ZKHU3HHU YCJIOBCKA.

° Onpenensate kapOoOHAT- U
CUJIMKAT-UOHBI B PACTBOPE.
o OOBACHATH CYIIHOCTh

HKOJIOTMUYECKUX MPOOJIEM, CBI3aHHBIX C
HaXO0KJIEHUEM YTJIEKHCIIOTO rasa B
OKpYKaroIEH cpere.

o WnmocTpupoBaTh B3aUMOCBS3b
HEOPTaHMYECKUX COSAMHEHUN yTiepoaa
¥ OPTaHUYECKUX BEIIECTB.

o [ImarrpoBaTh U OCYIIECTBIATH HA
PAKTHKE XUMUYECKUE SKCTIEPUMEHTHI,
BBIBO/JIbI [10 pe3yJIbTaTaM IKCIEPUMEHTA.
o CnenoBath npaBuiiaM 0€301MacHOM
paboThI B 1ab0OpaTopuu npu
MCTIOJb30BaHUN XUMUYECKOU MOCYIBI U
000py10BaHUSI.

o Hcnonb30BaTh mpH BHITIOTHEHUH
y4eOHBIX 3aJaHUN TEKCThI YUeOHHUKA,
CIPaBOYHbBIC MaTEpUaIbI
(ITepuonuyeckyro cucTeMy XUMUYECKUX
sanemenToB J[. 1. Menneneea, Tabnuiry
PacTBOPUMOCTHU KUCJIOT, OCHOBaHHM U
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U IPUMEHEHUE B DJIEKTPOHUKE.
CoenuHeHusi KpEeMHUS B IPUPO/IE.
OG6mue peacTaBiIeHUs] 00 OKCHJIC
kpeMuus(1V) u kpemHueBoi
KHUCJIOTE.

CuiiKaThl, UX UCTIOIH30BAHUE B
OBITY, MEJTUIIUHE,
IIPOMBIIUICHHOCTH. BaxxHenmue
CTPOUTEILHBIC MAaTEPUATIBI:
KepaMuKa, CTeKJI0, [IEMEHT, OCTOH,
xene300eToH. [Ipobnemsl
0€30MacHOr0 UCIOIb30BAHMUS
CTPOUTETHHBIX MAaTEPHAJIOB B
ITOBCEHEBHOM KU3HU.
JdemoHcTpanumn

Mojenu KpuCcTaUIMYECKUX
peméTok anMasa, rpadura,
MOJIEKYJIbI yJIIepeHa.
AJicopO11usi pacTBOPEHHBIX
BEIIIECTB aKTUBUPOBAHHBIM YTIIEM.
IIporuBoras.

Buneomarepuanbl: cunrKaTHas
TIPOMBIIICHHOCTD.

Mojenu MOJIEKYJT OpTaHUISCKUX
BEILIECTB.

JlaGopaTopHble U NIPAKTHYECKHUE
padoThI

coJiei B BOJIE, DJICKTPOXUMHUECKUH Psi
HaNpsHKEHUH METaJlIoB).

J Hcnonp30BaTh Ipy BHITOTHEHUH
y4eOHBIX 33JaHUI U B TIpOIIECCe
HCCIIEI0BATENILCKOM e TETbHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COJIEP>KaHUsl, CIIPABOYHBIC
MaTepuansl, pecypcbl MIHTepHETa
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JlabopamopHhuwiti onvim:
KauecTBeHHas peakuus Ha
KapOOHAaT-HOH.

IIpakmuueckue pabomeoi:

Ne 4. Tlony4yeHue yriekucaoro
rasa.

KauecTBeHHas peakuus Ha
KapOOHaT-HOH.

Neo 5. Pemienue
AKCIEPUMEHTAJIbHBIX 3a]1a4 110
teme «Hemerammby.
Buviuucnenus

— IO YPABHEHUSIM XUMHUYECKUX
peakuuii, ecu OJIMH U3 PEareHTOB
JIaH B BUJIE BOAHOTO pacTBOpa C
WU3BECTHOM MACCOBOU JI0JIEH

Pasnen 3. Merajuibl M ux coequHenns (21 )

Tema 7. O01ue
CBOMCTBA

MeTaJlJIOB
(4 1)

OO611ast xapakTepucTHKa
XUMHUYECKUX DJIEMEHTOB —
METaJUIOB HA OCHOBAaHUU UX
nonoxenus B Ilepuonnueckoi
CUCTEME XMMHUYECKUX IJIEMEHTOB
J. 1. MenneneeBa u CTpOEHHUS
aTOMOB.

CtpoeHue MeTajIoB.
Merannuyeckas CBs3b U
METAJJIMYECKasi KpUCTAITNYECKAS

L4 PaCKpBIBaTB CMBICJT U3Yy4aCMBbIX

TIOHITHUI 1 IMPUMCHSATH 3THU IOHATHA IIPU

OIMCAHUU CBOMCTB BEIIECTB U UX
IIPEBPAILCHUN.
° OO0BsACHATH 001IHE

3aKOHOMCPHOCTH B UI3MCHCHHH CBOMCTB
3JIEMCHTOB-MCTAJIJIOB U UX COeﬂI/IHeHI/Iﬁ

C Y4ETOM CTPOCHUS UX aTOMOB.
. XapakTepu3oBaTh CTPOCHUE
METaJIJIOB, 001IUe Pu3NUecKre u

JlaTumk
AIEKTPOIPOBOT
HOCTH,
MarHUTHas
Melanka,
pubop st
MOJTYYCHUS
ra3oB WU

arnmapart Kunma.

https://resh.ed
u.ru/subject/2
9/9/
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peméTka. INEKTPOXUMUYECKUI
PSAIl HANPSKEHUI METaJUIOB.
PuU3NYECKUE U XUMHYECKUE
CBOICTBA METAJUIOB.

Ob61ue cnocoObl MOTy4YeHUS
METAJLJIOB.

[loHsiTHE O KOPPO3UU METAILIOB U
OCHOBHBIE CITOCOOBI 3aIHUTHI OT
Koppo3uu. CruiaBsl (CTallb, YyTYH,
JIOpATIOMUHUNA, OPOH3a), UX
MIPUMEHEHUE B OBITY U
POMBIILJIEHHOCTH.
JeMoHcTpanuu

O3zHakomiieHHE ¢ 00pa3amMu
METAJIJIOB U CIUJIaBOB, UX
(bU3UYIECKIMU CBOMCTBAMH.
Mojenu KpuCcTaUIMYECKUX
PEIETOK METAJIOB.
Buaeomarepuansl: Koppo3ust
METAJLJIOB.

JlabopaTopHbie U MpaKTHYECKHE
padoThI

JlabopamopHvie onvimoi:
O3zHakomiieHHe ¢ 00pa3iamMu
CILJIABOB METAJIJIOB.

3aBUCHUMOCTb CKOPOCTH PEaKIIUU
MeTajula ¢ KUCJIOTOU OT NPUPOIbI

XMMHYECKHE CBOMCTBA METAJLJIOB.

o XapakTepru3oBaTh 00IIHIe
CIIOCOOBI MOJTYYCHHS METAJIIOB.
o Crnenosarh npaBuiaaM O€30MaCHOM

paboTsl B 1abopaTtopuu Ipu
WCTIOJIh30BAHUU XUMHUYECKOH IMOCYBI 1
000py10BaHUS.

L HpOI/BBOI[I/ITB BBIYHMCJIICHH 110
XUMHUYCCKHUM YPABHCHHUAM.
L Hcnonb3oBarhb IIPpXU BBIITOJIHCHHUHU

y4eOHBIX 3aJaHUI TEKCThl y4eOHHKA,
CIIPaBOYHBIE MaTEPHAJIbI
(ITepuoanyeckyro CUCTEMY XUMUYECKHUX
anemenTtoB /. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCIJIOT, OCHOBaHHUI U
COJIEW B BOJIE, JIEKTPOXUMHYECKHUH AL
HaIpsKEHU METaJIoB).

o Hcrnons30BaTh P BBINOJIHEHUT
y4eOHBIX 3aIaHHUI U B POLECCE
UCCJIeI0BATENbCKON AEATENbHOCTH
HAYYHO-TIOMYJISIPHYIO JIMTEPATypy
XUMHUYECKOTO COJIepKaHusl, CIIPABOYHBIE
MaTepuaibl, pecypcbl UuTepHeTa
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MeTaJlIa.
Butuucnenusn

— 110 YPaBHEHUSIM XUMHUYECKUX
peakIuii, ecIu OJIMH U3 PEarcHTOB
COJICP>KUT MPUMECH

Tema 8.
Baxueimmue
MEeTAJJIbI U UX

coeUHEeHUsI
(16 )

[[lenounkie meTaibl. [lonoxeHne
B [lepnoanueckoii cucreme
XAMUYECKHX IJICMCHTOB

. 1. MenneneeBa, CTpoeHUE
aToMoB. HaxoxaeHue B mpupoze.
DOU3NYECKHE U XUMHYCCKHUE
CBOMCTBA (Ha IpUMeEpe HATPUS U
kasust). OKCHUJIBI U THAPOKCHIBI
HaTpus U Kanus. [Ipumenenue
I[EJIOYHBIX METAJJIOB U UX
COCIMHCHUU.
[[lenouyno3eMebHbIE METAJLJIbI
MAarHui U KaJablWi, CTPOEHUE
atomoB. [lonoxxenue B
Ilepnonmueckoii cucreme
XAUMUYECKHX IJICMCHTOB

J1. 1. Menpaeneena.
Haxoxnenue B mpupoje.
du3znyecKkrue 1 XUMUYECKHUE
cBorcTBa. BaxkHerme
COCJIMHEHUS KaJbIUs (OKCHUI,
TUIPOKCHU, COJIH). JKECTKOCTh

° OOBICHATH 00IIHE
3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
3JIEMEHTOB-METAJIIOB B TPYyNIIaX U UX
COCJIMHEHUN C YYETOM CTPOCHUS UX
aTOMOB.

° XapakTepusoBaTh (HPU3NIECKUE U
XUMUYECKUE CBOMCTBA MTPOCTHIX
BEIIECTB METAJIOB U UX COCITMHECHUH
(OKCUIOB, TUAPOKCHUIOB, COJIEH),
CIOCOOBI UX MOJTYYEHUsI, IPUMEHEHUE U
3Ha4YEHUE B MPUPOJIC U )KU3HU YETIOBEKaA.
° Pacrnio3naBaTh ¢ MOMOIIBIO
Ka4€CTBEHHBIX PEAKIIM HOHBI METAJIJIOB
(Maruusi, aTfOMUHUSI, IMHKA, XKeJe3a,
MEJIN).

° [InaHnpoBaTh U OCYHIECTBIIATH Ha
MPAKTUKE XUMUUYECKUE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOIOJICHUS, JIeTIaTh
BBIBOJIBI 110 pe3yJbTaTaM dKCIEPUMEHTA.
° CrnenoBath npaBuaaM O€30MacHOM
paboThI B TabOpaTOpPUH MpU
MCIIOJIb30BaHUY XUMUYECKOUN MOCY/IbI U

https://resh.ed
u.ru/subject/2
9/9/
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BOJIbI U CIIOCOOBI €€ yCTpaHEeHHUSI.
Asnromunuid. [Tonoxenue B
[lepnoanueckont cucreme
XUMHYECKUX IJIEMEHTOB

. . Menneneesa, crpoeHue
aroMma. Haxoxnaenue B mpupoe.
Du3NYeCKUe U XUMHUECKHE
cBoicTBa. AM(poTEpHBIE CBOMCTBA
okcuaa u ruapokcuaa. JKemeso.
ITonoxxenue B [lepnoanueckoi
CHUCTEME XUMHUYECKHUX JIEMEHTOB
. . MenneneeBa, CTpoeHuE
atoma. Haxoxxnenue B rpupoje.
PuU3NUECKUE U XUMUYECKUE
cBoricTBa. OKCUABL, TUAPOKCUIBI U
conu xene3a(ll) u sxenesza(Ill).
JdemoHcTpanumn
B3aumopeiicTBue HaTpus ¢ BOAOM.
OxkpalmBaHue MiaMeHu HOHAMU
HaTpus U kaiaus. OkpalrBaHue
MJIaMEHU MOHAMU KaJIbIIHS.
B3aumopelicTBue okcuia KaJlbIus
¢ Bojou. Bugeomarepuasr:
TOPEHUE KeJie3a B KUCIOPOE U
XJIOpE.

JlaGopaTopHble U NIPAKTHYECKHUE
padoThI

000py10BaHUS.

° [Tpou3BOIUTH BHIYUCICHUS 110
XUMHUYECKUM YPaBHECHUSIM.

° BricTpanBaTh pa3BEpHyTHIE
MUCHbMEHHBIE U YCTHBIE OTBETHI C
Oomnopoi Ha MH(pOpMAITUIO U3 yUeOHHUKA U
CIIPAaBOYHBIX MaTEpPUAJIOB, TPAMOTHO
WCTIOJIb30BATh U3YUYCHHBIN MMOHATUHHBIN
arnmapar Kypca XUMUHU.

° Hcnonbs30BaTh MpH BBITTOJTHEHUT
y4eOHBIX 3aIaHHI U B MPOLECCE
HCCIIEAO0BATEIILCKOM AESITEIbHOCTH
HAYYHO-TIOMYJIIPHYIO JTUTEPATYPY
XUMHUYECKOTO COAEPKAHUS, CIIPABOYHbBIC
Marepuaisbl, pecypcsl THTepHeTa

JlaTunk
IIEKTPOIPOBOJ
HOCTH,
MarHuTHas
MeIajka,
npuoop st
MOJTYYEHHUS
ra3oB WIH
anmapart Kunma.
Jatumk
JABJICHMUS.
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JlabopamopHvie onvimoi:
O3HakoMJIeHHE ¢ o0pa3iaMu
AJIFOMUHUS U €T0 CILUIaBOB.
AmMdoTepHbIC CBOMCTBA
TUAPOKCUA ATFOMUHUSL.
KauecTBeHHBIC peakIuy Ha HOHBI
Kenesa.

lIpaxmuueckue pabomui:

Ne 6. JKécTtkocTh BOABI 1 METOIBI
€€ yCTpaHEHUs.

Ne 7. Pemenue
AKCIIEpUMEHTAJIBHBIX 3a]1a4 10
TeMe «MeTaibDy.

Buortuucnenusn

— T10 YPaBHEHUSAM XUMHUUYECKHUX
pEeaKLMii, €CIU OJUH U3 PEareHTOB
JlaH B U30BITKE UJIH COACPIKUT
MIPUMECH;

— MacCOBOM JIOJIM BBIXOJa
MPOAYKTa PEaKINU

Pasnen 4. Xumus u okpy:kaomas cpeaa (4 1)

Tema 9. BemecTtBa n
MaTrepuaJbl B
JKH3HU YeJI0BEKA

(4 1)

HoBwle MaTtepuaibl ¥ TEXHOJIOTHUH.
BemecrBa nu maTepuansl B
MMOBCEIHEBHOM KM3HM UEJIOBEKA.
XUMHUS U 3]I0POBBE.

be3omnacHoe ncnojb30BaHUE
BEIIECTB U XMMUUYECKUX PEAKIIUI B

° XapakTtepu3oBaTbh POJIb
XUMUU B PA3IUIHBIX cepax
JNEATENBHOCTH JIFOAEH, OCHOBHBIE
BEIIIECTBA U MATEPUAJIBI,
MIPUMEHSEMBIE B )KU3HU
COBPEMEHHOTO YEJIOBEKA.

https://resh.ed
u.ru/subject/2
9/9/
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OBITY.

[TpupoaHbIE HICTOYHUKH
yTII€BOOPOIOB (YTOJIb,
PUPOJIHBIN Ta3, HEPTh), MPOTYKTHI
WX MepepaboTKH, UX POJb B OBITY H
MIPOMBITTICHHOCTH.

OCHOBBI YKOJIOTHYECKOMN
IPaMOTHOCTH.

XUMHYECKOE 3arpsI3HEHNE
OKpY’Karolen cpeipl (MpeaeabHo
JOITYCTAMAs KOHIICHTPAITHS
BemectB — I1/IK).

Ponb xumuu B perieHun
AKOJIOTUYECKUX TPOOIIeM

o OOBICHATD yCIOBUSA
0€301MacHOTO HCIIOTH30BAHMS
BEIIECTB U XUMHUYECKUX PEAKITHil B
OBITY.

o AHaIU3UPOBATH U
KPUTHYECKH OICHUBATH
UHGOPMAITUIO O BIUSHUU
IIPOMBIIIEHHOCTH, CEJIbCKOTO
X035IUCTBA, TPAHCTIOPTA | JIp. HA
COCTOSIHUE OKPY>KaIOIIEeH Cpe/Ibl.

o YMeTh 0Ka3bIBaTh MEPBYIO
MTOMOIIIb ITPU XUMHUYECKUX 0KOTax
1 OTPABIICHUSX.

o [IprHMMaTh yyacTue B
00CYXKIeHUH MPOOIeM XUMHUYSCKOM
Y DKOJIOTMYECKOM HANPaBIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO
MO3UIIUIO 110 TPOOIeMe U
npeajiaraTh BO3MOXKHbBIC ITyTH €€
penieHusl.
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5. YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O NIPOLHECCA

5.1 OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

Xumusi. Pabouasi TeTpaab. 8 kiacc.

Xumusi. Padouas Terpaap. 9 kiacc.

Xumus. Terpaab U1 1a00OpPaTOPHBIX U MPAKTUUYECKUX padoT. § Kiacc.
Xumus. Terpaap st 1TaOOPaTOPHBIX U MIPAKTHYECKHUX padoT. 9 Kiacc.
TpeHnpoBOYHbBIE U POBEPOUHBIE PAOOTHI [10 XUMHUU. 8-9 KI1acChl.
XnMmud. 3aJavHUK ¢ "TTOMOIIHUKOM". 8-9 KIIacChl.

5.2. METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Xumus. J{unaktuaeckuit matepuai. 8-9 kiacchl.

5.3. HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET
Enunast koyutekius nupoBbix oOpasoBaTenbHbIX pecypcos  http://school-collection.edu.ru
denepanbHblil IEHTp HHPOpMaIIMOHHO-00pa3oBaTelibHbIX pecypcoB (PLIMOP)  http://fcior.edu.ru
[Topran GpyHmaMeHTaIBLHOIO XUMUIECKOT0 0Opa3oBanus Poccuun  http://www.chemnet.ru

"S uny Ha ypok xumun'". Marepuainsl K ypoky.  http://him.1september.ru

XuMHs 715 BCeX: WILTIOCTPUPOBAHHBIC MaTepPHAIbI 10 00IIel, OpraHryeckoil 1 Heopranumueckoit xumuu http://school-sector.relarn.ru/nsm/

Mup xumuu  http://chemistry.narod.ru

Bupryanbnas Xumuueckas [Ikona  http://him-school.ru

Xwumusi. BuptyanbHast oOpa3oBarenbHas 1abopaTtopus
http://www.virtulab.net/index.php?option=com_content&view=category&layout=blog&id=57&Itemid=108

5.4. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA

Jins mpaktuueckod oTpaboTku yueOHoro matepuana mo yueOHomy mpeamery «Xumus» B IBOY COI c.Maiickoe ucmonb3yercst obopynoBanue LenTpa
00pa30oBaHUsl €CTECTBEHHO-HAY4YHOM HampaBieHHOCTH «Touka pocta» - 3T0 HU(POBbIE JaOOPaTOPUU M AATYMKOBBIE CHUCTEMBI, UCIOJb30BAaHUE KOTOPBIX Ha
NPaKTUYECKUX 3aHATHAX MPUBEIEHO B TaOMIHIIE:

o1
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8 Kjacc

Ne Kou- Hcnonb3oBanue
Tema Coaep:xxanue IeneBast ycTaHOBKA IInanupyemsle pe3yJibTaThI
n/n BO o0opynoBaHus
Ypoka
4aco
B

1 MeToIb! I03HAHNA B XUMHH. Ipaktuaeckas pabora Ne 1 3HaKOMCTBO C OCHOBHBIMH 1 YMEHHE TONB30BATECS HATPEBATENBHBIMH | JIaTIHK TEMIEPATYphI
OKcrepuMeHTAbHbIE OCHOBBI «M3yuenue CTPOCHHS ILTAMEHH» METOJaMU HayKH npubopamu (TepMomapHBbIii), CHUPTOBKA
XUMHUH

2 MeTo/bl I03HAHUS B XUMKH . Jlaboparopubiii omerr Ne 1 3HAKOMCTBO C OCHOBHBIMH 1 Onpezensath BO3MOKHOCTb POBEAEHU | JIaTUUK TEeMIEepaTyphl
OKcrepuMeHTAbHbIE OCHOBBI «J10 KaKoi TeMIepaTypIMOKHO METOJaMHU HAYKHU PEeaKIHii ¥ MPOIECCOB, TPEOYIOMINX (TepMomapHBbIii), CIUPTOBKA
XUMHH HarpeThb BEIECTBO?» HArpEeBaHUs

3 [TepBOHAYAIbHbIE Jlaboparopuiii omeir Ne 4 DKCHEPUMEHTAIBLHOE 1 YMeTh OT/IMYaTh BOIOIPOBOIHYIO BOIY OT| J[aTunk
xumudeckne monstis . Yncrpie | «ONpeienenne Bo10npoBOAHON 1 OIIPE/IENICHHE JUCTUIIMPOBAHHOM, 3HATh, TOYEMY Ul | 3JIEKTPOIPOBOJHOCTH,
BELIECTBA U CMECU AUCTUTAPOBAHHOH BOJIBD> JUCTWUIMPOBAHHOM U NPOBEICHNUS SKCIIEPUMEHTOB HCIONB3YIOT | NHU(PPOBOH MUKPOCKOTI

BOJOTIPOBOJTHO BOJIBI TUCTHJITHPOBAHHYIO BOAY

4 IlepBoHayanpHble XUMHUUIECKHE | JleMOHCTpaIlMOHHBIN 3kcrepuMeHT Ne 1 W3y4enne XUMUUECKUX SABJICHUI 1 VMeTs oTHYaTh hu3nUecKue mpoueccs | JlaT4Mk TemmepaTypsl
noHaTtus . usnueckue u «BelieneHe U NOMIIOEHNUE TeMIa — OT XMMHYECKUX PEaKI1H MJIaTHHOBBIA
XHUMUYECKHE SBICHUS MIPU3HAK XUMHYIECKON peaKInm»

5 1

IepBoHaUaTBHBIEXUMUUYECKUE
nonsArus . [Ipocteie n
CIIOKHBIE BEIECTBA

JleMOHCTpallnOHHbIH dKkcnepuMent Ne 2 .

«PaznoxeHne BOJIbI 3MEKTPUUECKUM
TOKOM»

W3yuenue sBneHuil npu
Pa3IOKEHNH CIIOKHBIX
BEIIECTB

3HaTh, YTO MIPU NPOTEKAHUU PeaKIUii
MOJEKYIIbl BEIIECTBPa3PyIIAIOTCS, &
aTOMBI COXPAHSIOTCS (7S BEIIECTB €
MONEKYISAPHBIM CTPOCHHEM)

[Tpubop st onBITOB €
SIEKTPUYECKHIM TOKOM
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HepBOHaqaﬂmeengqucxne
MOHATHS . 3aKOH COXpaHCHUA
MacCChl BE€IIECTB

JleMOHCTpalMOHHBIH dKcTepuMeHT No 3.
«3aKOH COXPaHEHHUs MacChl BEIIECTB»

DKcrnepuMeHTAIbHOE
JI0Ka3aTeIbCTBO IEHCTBHS
3aKOHA

3HaTh (GOpPMYIHPOBKY 3aKOHAM yMETh
NIPUMEHATH €T0 Ha TIPaKTHKE, IPH
pelLIeHNH pacuETHBIX 3a1a4

Becnt 3JICKTPOHHBIC

7 Kiaccer Heopranmaecknx JleMoHCTpaIOHHBIN SKcTiepuMeHT Ne 4 . DKCIePUMEHTAIBHO 3Hatb 00BEMHYIO JIOMIO COCTaBHBIX dacTell| IIpnbop aus ompeneneHns co
coenunenii . Coctas Bosnyxa | «OnpeleneHue cocTaBa BO3LyXa» OTIPE/IENUTH COIEPIKAHME BO3/yXa CTaBa BO3/yXa
KHCJIOPOJa B BO3yXE
0 v v
8 Kiiacchl HeOpraHmuecKux Tpakmirseckas paGota Ne 2 CHHTE3 COMM U3 KUCIOTHI 1 VMeTh npoBoauTh mpocteiiue cuate3sl | LludpoBoit MUKpOCKOI
coenmuenuit . Coiicta kucior | «[107yYeHHE METHOTO Kymopocay OKCH/Ia MeTajlIa HEOPraHUYECKUX BEIIECTB C
HCIOJIb30BAHUEM MHCTPYKIIUK
» N y
9 PacTBoper Jaboparopuiit omsir Ne 5 Hccrien0BaTh 3aBUCHMOCTh HMeth mpejicTaBlIeHne 0 pasHoi JlaTuuk TeMmepaTypbl
«M3yuenue 3aBUCUMOCTH PACTBOPHMOCTH | naTROPIMOCTH OT 3aBMCHMOCTH PaCTBOPMMOCTH BEILECTB OT | IUIATHHOBBIH
BELIECTBAOT TEMIIEPATYPHI» TeMIepaTyphI TeMIepaTyphI
» Y y
10 PactBops! . JlabopatopHslif ombiT Ne 7 C(i)OgMHpOBaTIi TIOHSATHS VIMeTh TIpeJICTABIERHE O Pa3IHIHOl JlaTunk TemTepaTy I
«llepechlIeHHbIH PacTBOP) «pasOaB/ICHHBIN PACTBOPY, HACBIILIEHHOCTH PAcTBOPA PACTBOPSEMBIM | ILIATMHOBBIN
«HACHIIIICHHBIH PACTBOPY, BeIIECTBOM
«IIEPECHIEHHBIN PACTBOP»
11 [TpakTiueckas pabota Ne 4 Haruux pH

Kiaccrl Heoprannueckux
coequHennit . OCHOBaHUS

«Onpenenenne pH pacTBOPOB KUCIOT U
LIenoyei»

ChopMupoBath MpeacTaBiIeHHE
o pH cpenp! kak
XapaKTEePUCTUKH KUCIOTHOCTH
pactBopa

VYwMmers onpenenats pH pactBopos
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Kiaccsl Heopranuueckux
COeIMHEHMH . XUMUYECKUe
CBOMCTBA OCHOBaHMI

Jlaboparopusrii onbiT Ne 10

«Peakuus HeWTpanu3auumy .
JleMoHCTpaLoHHbIAKCIIEpUMEHT Ne 5
«OcHoBanus . Temnooii 3 pexT peakunn
TUIPOKCHUJIA HATPHUS C YIICKHCIBIM Ta30M»

DKCIEePUMEHTANIBHO T0Ka3aTh
XUMHYECKHE CBOMCTBA
OCHOBaHUM

[ToHuMaTh CyIHOCTb Hpolecca
HelTpanu3aud 1 IpUMEHSTh OpoLece
HelTpanu3ay Ha MPaKTHKE

Hatuuk pH, mo3atop 06bEMa
KHJIKOCTH, OIOpeTKa, 1aT4hK
TeMIEpaTyphl ITaTUHOBEI,
JaT4vK JaBICHHUS, MarHUTHAS
Melajika

9 KJIACC
Ne | Tema Coaep:xanue IeneBast ycTaHOBKAa ypoKa Koa-eo| Ilnanupyemslie pesyabrarsl | Mcnojb3oBaHue
n/n qacor o0opyaoBaHus
1 Teopust HleMOHCTpAHOHHAIH OITHIT [loka3aTh, 4TO PacTBOPEHHE BEIIECTB 1 3Hars, 1o PaCTBOPCHHE — (busnxo- JlaTunk TeMmepaTypbl
snextpouTHaeckoii arcco| N 1 «TennoBoii spdexrpactropers VIMEET PSAJl IPU3HAKOB XUMUYECKOH XAMIYCCKUATIpOTIece IIATHHOBBIH
LHaLHH BEIIECTB BBOJIEY peaKin
[\ o
2 Teopust Tpaxrueckas pagora Ne 1 BBeleHue MOHATHI «3NEKTPOIUT) U 1 VMeTh IKCIIEPUMEHTAIBHO Jlatunk
MEKTPOTHTHYECKOI cco| «OTEKTPOIUTHI 1 HEINIEKTPOIIUTHD KHEDNEKTPOIIUT» ONPEENATH HNEKTPOTUTHI 1 3JIEKTPONPOBOIHOCTH
VN0 HEDJIEKTPOITATHI
5 0
3 Teopus Jaboparopiit omsiT Ne 1 CchopmupoBath peaCcTaBICHHE O 1 3HaTh, KaKOe BIUSHHUE Jaruuk
MeKTPOIHTHYCCKOl ucco| BIHAHHE PACTBOPUTENTHA BJIMSHUM PACTBOPHUTENS Ha OKa3bIBAET BOJIA Ha 3NEKTPONPOBOAHOCTH
[HAIH AHUCCONNAIIIIO JIACCOLMAIIHIO 3JIEKTPOIINTA JIUCCOLMAIIMIO BELIIECTBA
5 0
4 Teopus Jlaboparoprsiit omsir Ne 4 UccnenoBath 0c0GEHHOCTH POTEKAHHS 1 [IpUMEHATH 3HAHUS O PEAKIIHH Jlatunk
SIIEKTPOIHTHYECKOM fucco | «B3aHMOJEHCTBHE TUApOKCHIa bapus ¢ peaKiuy HelTpaIn3auu HEWTpATM3ALUH B HHBIX 3JIEKTPONIPOBOAHOCTH,

[UALH .
Peaknyu noHHoro
obOMeHa

CEpHOM KUCIOTOM»

YCIIOBHUSX

103aTOp 00BEMAKUIKOCTH,
OropeTka
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XUMHUYECKUE PEAKIUN .
OBP

Jlaboparopusrii ombiT No 7
«M3meHenne pH B Xoz1e okucIMTENBHO-
BOCCTAHOBHUTENBHBIX PEAKIIHI»

Jloka3atb, 4To B IpoLecce IPOTEKAHHS
OBP B03M0kHO 00pa3oBaHIE KUCTOTHI
WITH L1EJI0YH

WwmeTs npencTaBiaeHus o
Pa3TMMYHBIX MIPOIYKTAX
OKHCIIMTENBHO-
BOCCTaHOBHUTENbHBIX PEAKIIHA

[Hatuux pH

6 XUMHUYECKUE PEAKLIUH. JemonctparnuonHble onbIThl Ne 2 «M3yuenue W3y4uth 3aBUCUMOCTH CKOPOCTH 3HaTh 3aBHCHMOCTB CKOPOCTH [Tpubop ISt HILTFOCTPATIHI
5 BIMSIHHS Pa3THYHBIX (HAKTOPOB HA CKOPOCTB PeakI|u OT PasIHYHBIX (HaKTOPOB PEaKI|HU OT PasTuYHbIX (AKTOPOB — | 3aBUCUMOCTH CKOPOCTH
CropocTh Ximiieckoi peaxLum» TeMIIEPaTyphl, KOHLEHTPALUH XMMMYECKOH Peakiliy OT
peakiun pearupylomux BelecTs, ycnosuit
KaTaNnu3aTopa, MPUPOJIbI BEIIECTB,
IUIOMIA/H COPHUKOCHOBEHHS
BELIECTB
7 | Tanorems1 Tpaktirseckas pagora Ne 3 OnpeenuTs Conep aHue XIOpH/I- VMeTh NpUMEHSTh JlaTumK XJIOpHI-IDHOB
«Onpez[ejzeHHe CONCPIKAHUS XJTIOPUI-UOHOB B | yo0p B McCEyEMBIX PACTBOPAX MOHOCEJIEKTUBHBIE IATYUKH
IUTHEBOM BOJIEY
8 | Hemerammi. Avmnax JlaboparopHsiit OmbIT Ne 9 IKCIEPUMEHTAIIBHO JIOKA3aTh 3HaTh, 4TO PAcTBOP aMMHakaB Boje | JlaTunk
«OcnoBHEIE CBOWICTBA AMMHAK2) NPUHA/IEKHOCTH PACTBOPa aMMHUaKa K — cna0bIif 3JIEKTPOITHT . YMETh 3JIEKTPOTIPOBOTHOCTH
ClaGbIM 3IEKTPOTTAM ONPENIENATh 3TO CBOMCTBO ¢
TIOMOIIBIO 1aTYAKA
3NEKTPOIPOBOIHOCTH
9 MunepanbHbIe Jlabopatopsiii ombrr Ne 1v0 DKCIEPAMEHTATEHO PA3IAYaTh MOYEBUHY VMETh IKCIIEPUMEHTAIIBHO JlaTunk
ya00peHus «Onpejienenye aMMHAIHOH CETHTPEL 1 ¥ MUHEpPaJIbHbIE YI00peHus OMpPENENATh MOYEBHHY 3JIEKTPONPOBOAHOCTH
MOYEBHHBD»
10 Meramns! . Kanprimii . HaﬁopaTop}iHﬁ ompir Ne 11 . OKCIEpUMEHTAILHO YCTAaHOBHUTH 3HaTh CBOMCTBA coequHeHHKaNbIMs | JaTunk
CoeIMHEHHSKATBIAS «BsanmozieiicTBue H3BECTKOBOM BOTIBI € o0pasoBaHue cpeHel U KMCION CONH M €10 3HAYEHWE B IPUPOJIE M XKU3HH | DJIEKTPOIIPOBOJHOCTH,

YIICKUCIBIMIa30M»

YCJIOBCKaA

MAarHUTHas MeIIanka,
npubOop IS ONyYEeHHs
ra3oB wiu annapat Kumnmna
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Meramnisl.

Keneso

Jlaboparopusrii ombiT Ne 12
«OKuCIIeHHe KeNe3a BOBIAXHOM BO3TYXe»

Hccnenosats npouecc
INMETPOXUMIYECKOH KOPPO3UH XKeme3a B
BO3IyXE

3HaTh, YTO MPOIIECC KOPPO3UH
METaJIIOB IPOTEKACT B

TIPHCYTCTBHH BOJIBI M KHCIIOPOZA .

3HaTh (aKTOPHI, YCKOPSIONIHE
HpOLECC KOPPO3UU

L[aT‘II/IK JaBJICHUA
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