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Pabouyas nporpamma i1 8 ki1acca o0meodpa3oBaTe/IbHBIX yUpe:KIeHU I
(YMK O. C. I'abpueasin, U.I'. Octpoymos, C.A. CiaakoB)

Cm. 32 (n.2) 3axkon P® «06 obpazoeanuuy — pa3pabOTKa W YTBEpKICHHE pabOYMX HPOrpaMM YUEOHBIX KYpPCOB SBIISICTCS KOMITETCHIIMEH
00pa3oBaTENBHOTO YUPEKICHHS.

Obuaa xapakmepucmuka padoyeii npoOPamMMmbl yuumens
Pabouasa npozpamma cocmasnaemcs yuumenem Xumuu Ha 0CHO8e HOPMAMUBHBIX OOKYMEHM 0.
Pabouan npozpamma — 3mo  HOPpMAMUBHO-YNPABIEHUECKUN OOKYMEHmM 00paA308amenbHo20 yupeydcoeHus, XapaKkmepusyouwui cucmemy
opzanuzauyuu 00pazoeamenbHoll 0eAmeabHOCIU Nedazoza.
Pabouaa npozpamma cocmagnaemca HenoCpPeOCHGEHHO yYumenem-npeoMemHUKOM HA y4eOHblil 200 6 COOMEEMCMEUU C_803MONCHOCHAMU
COOCHIBEHHO20 MENOoOUecK020 NOMEHUUAanNd, a makxyice UHGOPMAUUOHHO20, MEXHUUECKO20 O0OecneueHus u yYypoGHeM HOO20MO6IEHHOCHU
yuawguxcs.

Llenv padoueii npozpammol yuumens

Lenp paboyeiil mporpaMMBl YIUTENS - npakmuyeckas peaiusayus komnonenmos @I'OC npy N3y4eHHnH KOHKPETHOTO y4eOHOTO peMeTa.
Pabouas nmporpamma oTpaxaeT niaHuposanue, Op2aHU3AYUio U 603MONCHOCMb YNPAGIeHUs 00pa306amenbHbIM NPOYeccoM TI0 ONpeIeIeHHON yueOHOM
JUCIUTIIINHE.
PaGouas mporpaMMa y4quTens-mpeaMeTHUKA — 3TO UHOUBUOYANbHBIN JOKYMEHT JOKAIbHO20 3HAYECHUS, TaK KaK COCTaBJISETCS yYUTENeM JUIsl CBOEH
JESTeTBbHOCTH B OMPEICIICHHOM 00pa30BaTeIbHOM YUPEKIACHUH.

Dyukyuu padoueit nPOZPammul yuumens
HOpMamueHas — SIBISIETCS. TOKYMEHTOM, 00s13aTeIbHBIM IS BBITTOJIHEHHSI B TIOJTHOM 00beMe;
Yeenoaazanus — OTpeNieNsieT IICHHOCTH U e U3yYeHHsI KOHKPETHOW y4eOHOM TUCIIUTUTAHEL,
onpeodeyieHUs cooeprcanus 00pazoeanus — PACKPBIBACT COJEp)KaHUE, MOANEKAIEe YCBOCHHIO OOyJaroImuMUcCs (TpeOOBaHUS K MHHUMYMY
COJIEp>KaHusl), U CTENeHb €T0 TPYIHOCTH;
npoyeccyanbHan — ONpPeeNseT JIOTHIECKYIO TIOCIe0BaTEIbHOCTh YCBOCHHUS DIIEMEHTOB COCP)KaHMsl, OpraHU3aIllMOHHBIE (POPMBI 1 METOBI, CPENICTBA
U yCJIOBHSI O0yUYEeHHUS;
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® OUeHOYHAaA — BBIABJCT YPOBHH YCBOCHUS 3JIEMCHTOB COACPKAHM, 00BEKTHI KOHTPOJIA U OIPEACIIACT KPUTEPHUU OLCHHWBAHUA YPOBHSA O6y‘IeHHOCTI/I

yUaIuxcsl.
HopmaTuBHBIE JOKYMEHTBI JIS COCTABJIEHUA Pado4yeil NPOrpaMMbl YUYuTeIeM

1. ®epepanpubiii 3akoH «O6 oOpazoBanum B Poccuiickoit @enepamun» Ne 273-d3 ot 29.12.2012 roga (pemaktupoBanue ot 23.07.2013 r)
http://273-d3.pd(Www.edu.ru)

2. depnepaybHBIN 3aKOH O BHECEHUU W3MEHEHHI B (enepaibHblii 3akoH «O06 oOpasoBanun B Poccuiickoit denepammu» Ne 148-D3 ot 04.06.2014
rona http://www.consultant.ru/document/cons_doc LAW 16393 1/ttp://148-dp3.pd (www.edu.ru) 3

3. TocymapcrBennas mnporpamma Poccmiickoii ®@enepanmu "PasButme oOpazoBanms (2013-2020 rogwr)" 29 wmas 2014 rona
MuHOOpHayKku.pd/mpecc-enTp/4200

4. @enepanbHbIi rOCyJapCTBEHHBIN 00pa30BaTENbHbIA CTAaHIAPT OCHOBHOTO 001Iero oopa3osanus (IIpukaz MunncTepcTBa 00pa3oBaHus U HAYKH
P® ot 17 nexabps 2010 . Nel1897);

5. @enepallbHBII TOCYAApCTBEHHBIM 00pa30BaTeNbHBIA CTaHmapT obmero obpasomanus. CpemHee (mosHOe) obOmee oOpasoBanue ([Ipukas
MunuctepctBa oopazoBanus v Hayku P ot 17 mas 2012 r. Ne413) ;

6. KomudukaTop 371eMEHTOB colepKaHHs U TPeOOBAHWH K YPOBHIO MOATOTOBKM OOYYaroIIMXCs, OCBOMBIIMX OCHOBHBIE 00IIe00pa3oBaTeIbHbIC
IIpOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHusl, Ul IPOBEAECHUS IOCy1apCTBEHHON (MTOrOBOM) aTTecTallu (B HOBOW (hopMe) 0 XUMUHU;

7. Kogudukartop >71€MEHTOB COJIEpKAaHUS W TPeOOBAaHMHM K YPOBHIO IMOATOTOBKHM BBITYCKHHKOB 00111€00pa30BaTENIbHBIX YUPEXKICHUN IS
MIPOBE/ICHUS €IMHOI0 TOCY/IapPCTBEHHOT0 YK3aMeHa 110 XUMHH;

8. ®denepanpHble TIEpeYHH yYEOHUKOB, PEKOMEHJOBAaHHBIX (JIOMYIIEHHBIX) K HCIOJB30BAaHUIO B  0O0pa3oBaTeIbHOM TIIpoIecCe B
00111€00pa30BaTENbHBIX YUPEKICHNUAX, HA TaHHBIN Y4eOHBIN roJ

9. IIporpamMmsel Kypca XUMHUH I 8-9 K1accoB 00IIe00pa30BaTeIbHBIX YupexaeHnii(0a30Bbiii ypoenb) O.C. 'abpuensua (2019roxna);

10. Yue6nsit mman MBOY COIII Ne 22;
11. TIpumepHoe monoxkeHue o paboueii mporpamme, pa3pabOTaHHOE B JAHHOM 00pa30BaTEIbHOM YUPEKACHUH;
12. YcraB 006pa30BaTenbHOTO YUPEKICHUS.

Hosachnumenvnas 3anucka

PabGouast mporpamMma Kypca XUMHUHU JJII OCHOBHOM IITKOJBI pa3padoTaHa B COOTBETCTBUU ¢ DemepaibHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM

CTaHAapTOM 06I_I_ICFO 06p8.30BaHI/I$I. B Heil Takxke YUYUTBIBAOTCA OCHOBHBIC HACU W IIOJIOKCHHUA HpOFpaMMLI pa3sBUTUA U (I)OpMHpOBaHI/ISI

YHUBEPCAJIbHBIX YUEOHBIX AEUCTBHIM /11 OCHOBHOTO 00IIEro 0Opa3oBaHusl.

Oobwan xapakmepucmuka yueoHozo npeomema.


http://273-фз.рф(www.edu.ru)
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B mnpenMerax ecTecTBEHHO-MATEeMaTHYECKOrO IIMKJIA BEAYIIYH0 pOJIb HMIpaeT MO3HABaTEIbHAs JEATEIbHOCTh U COOTBETCTBYIOIIUE €M
MO3HABaTENIbHbIE YUeOHbIE IEUCTBUSA. B CBSI3U ¢ ’TUM OCHOBHBIMU LeJISIMUA 00y4eHHUs] XMUU B OCHOBHOM IIKOJIE SIBJSIOTCS:

1) dopmupoBanue y oOydarOIMXCsS YMEHHUS BHACTh W IOHUMATh IIEHHOCTh OOpa3OBaHMS, 3HAYMMOCTh XMUMHYECKOTO 3HAHHS IS KaKIIOTO
YeloBeKa HE3aBUCHUMO OT €ro MpodecCHOHANBHOM EATEIBHOCTH; YMEHUS pa3inyaTh (PaKThl U OLIEHKH, CPABHUBATH OI[CHOYHBIC BBIBOJBI, BUICTh UX
CBSI3b C KPUTEPHUSIMHU OIICHOK M CBSI3b KPUTEPHUEB C OMPEACICHHON CUCTEMOM IIEeHHOCTEH, (PopMyIupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3HUIIHIO;
2) ¢opmupoBaHue y 00ydarOmUXCsl IEJIOCTHOTO MPEACTABICHUS O MUPE M POJIM XUMUU B CO3JaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapPTHHBI
MHpa; YMEHHUSI OOBIACHITH OOBEKTHI M MPOILIECCH OKPYXKAIOIIEH JNEeHCTBUTEILHOCTH — IMPUPOJIHOM, COIMAIBHOM, KYJbTYPHOU, TEXHUUECKOU CPEIbI,
HCIIOJIb3YsI JUIS 3TOTO XUMHUYECKHE 3HAHUS;
3) mnpuoOpereHre OOYy4YaAIOUIMMUCS OIMbITa Pa3HOOOPAa3HOW NEATENbHOCTH, IO3HAHHMS W CaMOMO3HAHMS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMITIETEHTHOCTEW), UMEIOIIMUX YHUBEPCATbHOE 3HAYEHHUE JUIsl PAa3JIMUHBIX BUOB JIEATEILHOCTH: PEIICHUs MPOOJIeM, NMPUHATUS pEIICHUM, MOUCKA,
aHanu3a 1 00paboTKu UH(GOPMALIUY, KOMMYHHUKAaTUBHBIX HaBBIKOB, HABBIKOB U3MEPEHHI, COTPYAHIYECTBA, OE30MaCHOTO 00paIIeHUs C BEIIeCTBAMU B
TOBCETHEBHOM KU3HH.

N3yuyenue xumuu B 8 Kj1acce HANPABJICHO HA JOCTHXKEHHE CJICAYIOIIMX 1eJIei:

® Pa3BUTHE JMYHOCTH OOYYAIOIIMXCS, UX HMHTEIUICKTyaJIbHOE M HPABCTBEHHOE COBEPIICHCTBOBaHUE, (POPMHUPOBAHUE Y HUX T'YMaHUCTUUECKHUX
OTHOIICHUH U 3KOJIOTHYECKH IIeTIECO00PA3HOTO TIOBEICHUS B OBITY U TPYIOBOM JIEATEIIHBHOCTH

¢ hopMHUpOBaHNE YMEHUI OPTraHU30BBIBATH CBOI TPY/, MOJIH30BATHCS YUEOHUKOM, APYToi TUTEpaTypoid, COOII0AaTh paBuia paboThl;

¢ GOpMUPOBaHNE OCHOB XMMHYECKOTO 3HAHUSA — BOXHEUIIUX (PAKTOB, MOHITHHA, XMMHUYECKUX 3aKOHOB M TEOPUH, S3bIKA HAYKH, MOCTYITHBIX
ydarmmcst 0000IIeHU MUPOBO33PEHYECKOTO XapaKTepa;

® pa3BUTHE YMEHUN HAOIIOaTh U OOBSACHATh XUMUUYECKHE SIBIICHUS, IIPOUCXOISAIINE B Ja0OpaTOpUH, HA IPOU3BOJICTBE, B TOBCEHEBHON KU3HU,

¢ hopMUpOBaHUE YMEHHI 0€30MacHOr0 oOpalleHusi ¢ BEeIeCTBAMHU, UCTIOIb3YEMBIMU MPH BHIMOJHEHUH HECIOKHBIX XUMHUYECKHX OMBITOB U B
MOBCEIHEBHOM KU3HH;

¢ GOpMHUPOBAHNE YMEHHI CpaBHUBATh, BBIUWJIEHSATH CYIIECTBEHHOE, YCTaHABIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3H, JeNIaThb O0O0OIIEeHMUS,
CaMOCTOSITEJIbHO MPUMEHATH, OMOJIHATh U CUCTEMAaTU3UPOBATh 3HAHUS;

® BEIPAOOTKA y yUaIIUXCsl TOHUMaHUsl 00IIECTBEHHON OTPEOHOCTH B Pa3BUTHH XUMHH, a Takke (OPMUPOBAHKE Y HUX OTHOIICHUS K XUMHUU KaK
BO3MOXXHOUM 001acTu OYAyIeH MpakTUIeCcKOi JesITeNIbHOCTH;

B cootBerctBum ¢ yueOHbIM miaHoM MBOY COII Ne36 nHa u3ydeHue XxuMmMuM B 8 Kiacce OTBOAUTCA 3 yaca B Henento, 102 vacoB B rom.
[TporpamMma u paccunrtana Ha 1024aca B roj (349aca B Heenmo). [IporpaMMoii mpeycMOTpeHO TPOBEICHUE:

- KOHTPOJIbHBIX padboT 4

- IPaKTUYECKHUX paboT 8
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O6yuenue Benércs no yueOHuky O.C.I'abpuensu W.I'. OctpoymoB, C.A. CnankoB «XuMusi 8 Kiacc», KOTOPBIM COCTaBJISET €IUHYIO JIMHHUIO
Y4eOHHUKOB, COOTBETCTBYET (heiepaJIbHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa 0a30BOT0 YPOBHS M PeaM3yeT aBTOPCKYIO
nporpammy YMK O. C. I'abpuensu, N.I'. Octpoymos, C.A. CiankoB

OcHOBHOE cojiepKaHne aBTOPCKOH MOJIHOCTHIO HAIILIO OTPAXEHHE B TaHHOW pabodel mporpaMMe.

Cooeporrcamenvnan uacmeo

Yueono-memamuueckoe njianuposanue

Paszpnen KoimuectBo KosmyecTBo yacoB B
4acoB B ABTOPCKOM padoueii mporpamme
nporpamMmme

1. HavanbHble MOHATUS U 24 20

3aKOHBI XUMUH. [TpakTryeckux padot —3
KoHTposibHBIX paboT- 1

2. Baxneimme npeacTaBuTeNn 18 18

HEOPraHMYECKUX BEIIECTB. [TpakTnyeckux pabot —2

KonnuecTBeHHBIE OTHOLIEHUS B KonTponbubIx padbot- 1

XUMHH

3. OCHOBHBIE KJTACCHI 32 10

HEOPraHNYeCKUX COCTUHEHUI [TpakTnyeckux padot —1
KonTponbHbIx padbot- 1

4. ITepuomyeckuii 3aK0H U 12+24 pe3zeps 8

[Iepnonnueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa u cTpoeHHE

aroma
5. Xumundeckas CBSI3b. 12+24 pesepn 8
OKHCIHUTENbHO- KonTponpHbIX padoT-1

BOCCTAaHOBUTCIIBHBIC PCAKIINN




Hroro: ‘ 102 ‘ 64

H3menenusn, eHeceHHblE 8 ABMOPCKYIO NPOCPAMMY.

[Iporpamma kypca xumus B 8 kitacce paccuntana Ha 1024.: 3 4. B HeACIO.

Cornacao aBropam nporpammbl O.C. T'abpuensay U.I'. OctpoymoBy, C.A. CrnagkoBy , «pacrpeieiieHue BpeMEHHU 10 TeMaM SIBIISIEeTCS
OpPUEHTHUPOBOYHBIM, U YUHUTEIb MOKET M3MEHSITh €ro Mo cBoeMy ycmorpeHuio» . Kpome toro, O.C. ['aGpuensH paspeliaer YYUTea0 XUMUU
U3MEHATh CTPYKTYPY MPEACTABIEHHOIO B IpOrpaMMe MpakTuKyma“. B cBsI3u ¢ 3TUM B IporpaMMy BHECEHBI CIEAYIOLINE U3MEHEHMUS:

1. KoutponbHble pabotel (mo 1 4) 3aBepiiaroT u3ydeHwe pasnenoB: «HauanbHble MOHATHS UM 3aKOHBI XuMum»,  «Baxueine
IIPEICTaBUTENIN HEOPTraHUUECKUX BEILECTB.

2. KonuuecTBeHHbIE OTHOIIEHUS B XuUMHM», «COEIUHEHHsS XUMHUYECKUX 3JIeMEHTOB», «OCHOBHBIE KJIACChl HEOPraHUYECKUX
coequHeHui», «ICXD. Xumuueckass cBsi3b. OKUCIUTEIHLHO-BOCCTAHOBUTENbHBIE peakuun». VTOro MHOI0O IpeaycMOTpEeHO MpoBeaeHue 4
KOHTPOJbHBIX paboT.

3. Ilpaktuyeckas paboTa «AHanIHM3 MOYBHI U BOABD 3aMEHEHA Ha paboTy «OYHCTKa MOBAPEHHOM COJMY», TaK KakK, HA MOM B3IJISI, dTa
paborta mo3BojseT Ooliee NETalbHO OTPadOTaTh yMEHHs MO pa3lieieHuto cMeceil. M mo3BosiseT MpOBECTH pacTBOpeHHE, (GUIbTpPOBaHUE H
BhImapuBanue. Kpome Toro, nanHast pabota HeceT MPaKTUYECKYIO HAlIPAaBICHHOCTh M 3HAKOMUT 00 y4JaroIUXCsi ¢ OYMCTKOM MUIIEBOH COJH.

4. Tlpaktuueckas pabora «HabmoneHus 3a ropsuieil cBedoil» BblJeneHa He B (opMar OTAEIBHOTO ypoKa, a 0ObeAMHEHA C TeMOM
«METOJIbl U3YUYEHUSI XUMUU» U «3HAKOMCTBO C XUM 000PYZOBAHUEM», UTO TIO3BOJISIET IPOBECTU U3yUYEHUE JAHHOIO MaTepuasa ¢ MaKCUMalbHbIM
BOBJICYEHUEM 00YYAIOIINXCS B MPAKTUUECKYIO JEATENBHOCTh. A 3TO B CBOIO 0UYepeib ciocoOCTBYeT pa3Butuio Y'Y /1.

5. Ha usyuenue tem «HauanbHble MOHATUS W 3aKOHBI XUMHM», «KonnuecTBEHHbIE OTHOLIEHHS B XUMHUU», «OCHOBHBIE KJIACCHI
HEOpraHM4YecKux BeulecTBy, «lleproanyeckuii 3akon» qo6aBieHo no 1 yac u3 pesepna i OTpaObOTKH YMEHHUS IPOBOJUTH PACUETHI.

6. OOmiee KOIMYIECTBO YAaCOB HE N3MEHUIIOCH.

Cooepotcanue yuednozo Kypca.
Ha‘la.]]le)Ie INOHATHUA U 3AKOHbI XUMHUHU
Tena u BemectBa. CBOICTBA BEIIECTB. JTANIOHHBIE (PU3UYECKHE CBOKCTBA BellecTB. MaTepuanbl U MaTepuanoBeneHue. Poias XUMuu B KU3HU
COBpeMeHHOTO0 o01miecTBa. OTHOIICHUE O0IIECTBA K XUMUHU: XeMODUIHSI U XeMO(DOoOusi.
Metonst u3ydenust xumun. Habmronenue. JxciepumenT MoaenupoBanue. Moenu MaTepuaibHble U 3HAKOBBIC WM CHMBOJIBHBIE.

! Ta6puensa O. C. .T'. Octpoymo, C.A. Cnagkos PaGoune mporpammer. — M. : ITpocsemenne, 2019

2 Fa6puensin, O. C. TIporpamma kypca xumuu st 8-11 k1accos o6meo6pasosatensabix yupexaenuii / O. C. Tabpuens. — M. : [ipoda, 2009. — c. 4.
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I'a3bl. XKuakoctu. TBEpable BemiecTBa. B3anMHble Iepexoabl MEXIy arperaTHbIMH COCTOSIHUSMH BEILECTBA: BO3TOHKa (CyOiumanus) u
necyOauManusi, KOHJICHCAIUs U UCTIApeHHE, KPUCTAIUTM3ALKS U TJIaBJICHHE.

®dusnueckue sBiaeHUs. UncThle BelecTBa U cMecu. I'oMorenHsle U rereporenssle cMecu. CMecu razoodpasHsle, xujkue u TBépabie. CrocoOsl
pasjeneHus CMeced: IeperoHkKa, WiIM IJUCTWUIAIMS, OTCTauBaHWE, (QHUIBTPOBAaHME, KPUCTAJUIM3AlMs WJIM BBIIApUBaHUE. Xpomarorpadus.
ITpumeHeHue 3TUX c110coO0B B 1aOOPATOPHOM NMPAKTHKE, HA IPOU3BOJCTBE U B OBITY.

XUMHUYECKUE AIIEMEHThl. ATOMBI U MOJIEKYJIbl. [IpocThie U coKHBIE BellecTBa. AJIOTpONMs Ha npuMmepe Kuciopoaa. OCHOBHBIE MOJIOKEHUS
aTOMHO-MOJIEKYJIIpPHOrO yueHus. MoHbl. BemecTsa MOIEKyIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

3HaKkH (CMMBOJIBI) XMMUYECKUX 3JeMeHTOB. MHpopMaIus, KOTOpyIo HeCyT 3HAKH XMMHYECKHX IJIEMEHTOB. DTUMOJIOTUS Ha3BaHUN HEKOTOPBIX
XMUMHYECKHX 3JIeMeHTOB. [leproanueckas Tabnuna xuMudeckux 3nemMenToB Jl. 1. MenzeneeBa: KOpOTKONEPUOAHbIN U JUTMHHOTIEPUOAHBIM BApHAHTBHI.
[lepuons! u rpynmsl. ['naBHasg u nobouHas noarpynmns! win A- u b-rpynmnel. OTHOCUTEIbHAS aTOMHAs Macca.

Xumunueckue (opmyiasl. Muaekcsl n koapduuuentsl. OTHOCUTEIbHAs MOJEKYIspHas Mmacca. MaccoBas 70 XMMHUYECKOTO 3JIEMEHTa B
coenuHeHun. MHpOpManus, KOTOPYI0 HECYT XUMHUUECKUE (POPMYIIBL.

BanentHocths. CTpyKTypHBIE hOpMYJibl. XMMHUYECKUE 3JIEMEHTBI C TIOCTOSTHHON U EPEMEHHOI BaJIeCHTHOCTBIO. BbIBOA (hopMyIibl coeTuHEHUS 110
BasleHTHOCTH. OmpesiesieHne BaICHTHOCTH XUMHUYECKOTro 31eMeHTa 1o (opmyse BemectBa. CoCTaBiIeHNE HA3BAHUM COCTMHEHHUM, COCTOSAIINX U3 JIBYX
XMMHMUYECKHX 3JIEMEHTOB, 110 BAJIECHTHOCTHU. 3aKOH IIOCTOSIHCTBA COCTAaBA BEILIECTB.

XUMHYECKHE peakuuu. PeareHTsl U NpoAyKThl peakuny. [Ipu3Haku XMMUYECKUX peakUui. Y CIOBHs UX MPOTEKAHMS U IpeKpalieHus. Peakuun
rOpeHHsl. DK30TEPMUYECKUE U SHIOTEPMUUECKHUE PEAKIIUH.

3aKOH COXpaHEHMs] Macchl BelIECTB. XHUMHUYecKue ypaBHeHHs. CocTaBieHHE XUMHYECKMX YypaBHeHHH. Hpopmarus, koTopyro HecEr
XUMHUYECKOE ypaBHEHHE. 21

Knaccudukanys XuMUYECKHX peaklui MO COCTaBy M UYMCIY PEareéHTOB M NPOAYKTOB. THIBI XUMHYECKHX peakuui. Peaknuu coennHeHus,
pasnoxeHus, 3aMelieHns 1 ooMeHa. Karanuszarops! u katamus.

JleMOHCTpanuu.

Konnekuust MmarepuanoB v U31€IUi U3 HUX.

Mopenu, UCIoNb3yeMble Ha YpoKax (pu3uku, OMOIOTUU U reorpagum.

OOBEMHBIE U TITAPOCTEPKHEBBIE MOJIEITH HEKOTOPHIX XUMHUYECKHX BEIIECTB.

Mojenu KpUCTaITMYECKUX PeIETOK.

Cobupanue npudopa 17 MOJTyUYeHHsI ra3a U IpoBepKa ero Ha FrepMEeTUYHOCTb.
Bosronka cyxoro npja, nojaa Ui HapTaauHa.

ArperaTHble COCTOSTHUS BOIBI.

Paznienenue qByX HECMEIINBAIOUIMXCS KUAKOCTEH € TTOMOIIBIO IETUTEIbHON BOPOHKH.
Juctumsarop u ero padora.
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YcranoBka [ QUIIbTpOBaHUA U €€ paboTa.

VYcTaHoBKa /17151 BeIIapuBaHus U €€ padoTa.

Konnekuust 6pITOBBIX TpUOOPOB 1S PHIIBTPOBAHUS BO3IyXa.

Paznenenue kpacsiero BemiecTsa (omMactepa ¢ IOMOIIbI0 OyMaXKHON XpoMaTorpagu.

Mogenu ayuIoTpOnHBIX MOAU(PUKALIUHN YTriiepoJa U Cephl.

[Tonyuyenue o30Ha.

Hoptperts U. 5. Bepuenuyca u JI. . Menzeneesa.

KopoTkoneproaHbIil 1 IIMHHONIEPUOAHBIN BapuaHTsl [lepuonnueckoi cucrems! . . Menneneesa
KoHcTpynpoBaHue mapocTep>KHEBbIX MOJEIIEH MOJIEKYIL.

Amnmnapar Kunmna.

Paznoxxenue 6uxpomara aMMOHHUS.

I'openue ceppl 1 MarHueBO JICHTBI.

[Toptpetrsl M. B. JlomonocoBa u A. JI. JlaBya3be.

OnbIThI, HJUTIOCTPUPYIOLIUE 3aKOH COXPAHEHHS MACChI BEILIECTB.

['openue dhocdopa, pacTBoOpeHne NpoayKTa TOPEHUS B BOJIE U UCCIIEIOBAaHHE MOJYYEHHOTO pacTBOPA JAKMYCOM.
B3anmonencTere CONsTHOM KUCIOTHI C IIMHKOM.

[Tonyuyenne ruapoxcuna meau(1l) u ero pasnosxeHue npu HarpeBaHUU.

JlaGopaTopHbIE OMBITHI.

1. O3HakoMJIEHHE ¢ KOJUIEKIMEeH 1abopaTOpHOI MOCY/IbI.

2. IIpoBepka npubopa /i NOTYUEHUS Ta30B HA TEPMETUYHOCTD.

3. O3HakoOMJIEHHE C MUHEpaJIaMH, 00pa3yIOLUIMMH TPaHUT.

4. IIpuroToBiieHNE reTEPOreHHON CMECH MTOPOIIKOB CEPBI U JKEJIE3a U X PA3AEICHUE.

5. BzaumogeiicTBre pacTBOPOB XJIOPUIOB M HOTUAOB KAJIHs C paCTBOPOM HHUTparta cepedpa.

6. [Tonyuenue ruapokcuna meau(ll) u ero B3aumoieiicTBUE C CEPHON KUCIOTOM.

7. BzauMopencTBue pacTBOpa CoAbl C KUCIOTOM.

8. IIpoBepka 3aKkOHA COXpaHEHHUsI MacChl BELIECTB HA IPUMEPE B3aAUMOAECUCTBHS IIEIOYH U KUCIIOTHI.

9. IIpoBepka 3aKoHa COXpPaHEHHUST MACChI BEIIECTB HA TIPUMEPE B3auMOACHCTBUS MIEN0UYHN U comu xernesa (I11).
10. Pa3znosxeHue nepokcuia BoJopoa ¢ moMouisio okcuaa Mapranna (IV). 11.3amemenue xene3omMm Meu B MEIHOM KYyITOpoOce.

[TpakTudeckue paboTHI.
1. 3nakoMcTBO ¢ 1abopaTopHbIM o0opynoBaHueM. [IpaBuia TexHuku 6e3omacHOCTH MpU paboTe B kabuHete XxuMuu. HekoTopeie BUIbI padoT.
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2. OuncTKa MOBapeHHOM COJIH.

Ba:xHeiilue npeacTraBuTe/ i HEOPraHUYEeCKUX BelleCTB.
KoandyecTBeHHLIE OTHOIIEHUS B XUMHH

CocraB Bo3nyxa. Ilonsarue 06 oObeMHON M0ie ((p) KOMIIOHEHTa MPHUPOJIHON Ta30BOM CMeCH — BO3ayxa. Pacder oObeMa KOMIIOHEHTAa ra30BOU
CMECH TI0 €ro 00BEMHOM J10J1€ M1 HA00OPOT.

Kucnopon. O3o0n. [lonydenue xuciopona. Cobupanue u pacro3HaBaHUE KUCIOPOJa. XMUMHUYECKHAE CBOWCTBA KHCIOpPOJA: B3aMMOJCHCTBHUE C
MeTaJUIaMH, HEMETAJIJIaMU U CIOKHBIMU BeliecTBaMu. [Ipumenenue kucinopoga. KpyroBopor kuciopoaa B Ipupoze.

Oxcunpl. O6pazoBaHue Ha3BaHUN OKCHIIOB 10 X hopmynam. CocraBiieHue GOpMyIT OKCHAOB O UX Ha3zBaHUAM. [IpencTaBuTenn OKCHIIOB: BOJa
U YTJIEKUCIIbIN a3, HerameéHas u3BecTb.

Bogopon B npupoje. dusnueckue 1 XUMUYECKUE CBOWCTBA BOJOPO/A, €r0 MOJIyYeHUE U IPUMEHEHHE.

Kucnotsl, ux coctaB u ux knaccudukanusi. Munukaropsl. Tabnuna pacrBopumocTt. ComsiHas U cepHasi KHCIOThI, UX CBOWCTBA M PUMEHEHHE.

Comnm, ux coctaB u Ha3BaHUsA. PacTBopuMocTs coneit B Boze. [IpencraBurenu coneid: Xmopun HaTpusi, kKapOoHat HaTpwusi, pocdar Kampuus.

[TocTostnras ABoragpo. KonmnuectBo BemectBa. Monb. MonsipHas macca. KpaTHble eqMHULIBI H3MEPEHHS] KOJIMYECTBA BEIIECTBA — MHJIJIUMOJIb
U KAJIOMOJIb, MUJJIMMOJISIPHAs] U KWJIOMOJISIPHAsI MAacChl BELLIECTBA.

PacyeTs! ¢ ncrosIb30BaHUEM MOHATHH «KOJIMYECTBO BELIECTBAY, «MOJIIPHAs Maccay, «IIOCTOSIHHAsA ABOTagpoy.

3akoH ABoraapo. MossipHbIil 00beM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS TUIOTHOCTH OJTHOTO T'a3a 1Mo APYroMy.

KpatHble eAMHUIBI U3MEPEHUS] — MUJUTUMOJISIPHBINA M KMJIOMOJIIPHBIN 00beMBbI Ta3000pa3HbIX BEIIECTB.

Pacuers! ¢ ncrosnb30BaHUEM MOHATHH «KOJIMYECTBO BELIECTBAY, «MOJIIPHAs Maccay, «MOJIIPHBIA 00beM Ira30B», «IIOCTOSTHHAsT ABOTaapoy.

PacueTs! ¢ HCnoab30BaHUEM MOHATHH «KOJMUECTBO BEIECTBAY, «MOJISIPHAs Maccay, «MOJISIPHBII 00bEM ra3oBy, «4nucio ABOrajapo.

I'unpocdepa. KpyroBopoT Boasl B pupoae. PU3nueckre 1 XUMHUUECKHUE CBOMCTBA BOJIbI: B3aUMOJICHCTBUE C OKCUIAMH.

OcHoBaHus, ux cocras. PacTBOpUMOCTh OCHOBAHMH B BoJE. MI3MeHEHNE OKpacKu MHAMKATOPOB B LIENOYHOM cpene. IIpencraBurenu menouei:
TUJIPOKCH/IBI HATPUS, KNS U KaJIbIHS.

PactBopurens u pactBopéHHOE BeniecTBo. PactBoprel. PacTBopenue. I'uapatel. MaccoBas 105151 pacTBOPEHHOIO BellecTBa. PacyeTsl, CBsI3aHHBIE C
MCIOJIb30BaHNUEM TIOHATHUS «MAcCOBasi A0Jsl pACTBOPEHHOTO BEILIECTBAY.

JleMOHCTpanuu.

Omnpenenenue coepkanus KUCIOPOa B BO3yXeE.

[Tonydenune kuciaopoia pas3iokeHUEM NIEpMaHraHaTa Kajius U epoKCuaa BOAOPOa.

Cobupanue MeToZI0M BBITECHEHHUS BO3yXa U BOJIBI.

PacnioznaBanue kucnopoja.

['openune marausi, sxenesa, yris, cepsl U pochopa B KHUCIOpOIE.
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Konnekuust okcuos

[onmyuyenue, cobupanue U pacro3HaBaHUE BOJOPO/A.
["'openue Bogopoa.

B3aumopeiictBue Bogopoaa ¢ okcuaom meau (11).

Konnekuust MUHEpanbHBIX KUCIOT.

[IpaBumno pa3baBieHus: cCepor KUCIOTHI.

Konnexuus cosei.

Tabnua pacTBOPUMOCTH OCHOBAHUMN, KUCIIOT U COJICH B BOJIE.
HekoTopsie MeTabl, HEMETAIJIbl U COSMHEHHS KOTMYECTBOM BEIIeCTBA B 1 MOJIb.
Monenb MoasipHOrO 00BbeMa ra3000pa3HbIX BEIIECTB.
Komnnexuust ocHoBaHUH

JlaGopaTopHbIE ONBITHI.

12. IloMmyTHEHHE N3BECTKOBOW BO/BI IIPY IPOIYCKaHUM YTJIIEKUCIIOrO rasa.

13. Ilony4yenue Bogopo1a B3aUMOACUCTBUEM LIMHKA U COJISTHOW KHCIIOTBHI.

14. Pacrio3HaBaHue KUCIOT MHAUKATOPAMH.

15. I3MeHeHune okpacKy HHAMKATOPOB B LIEJIIOYHOM CpEE.

16. O3HakoMiIeHHE ¢ TpernaparaMy JOMAalIHEH WM IIKOJILHOM anTedku — pacTBOpamMH MEPOKCHAA BOAOPOJA, CIUPTOBONW HACTOMKM MOJAA U
HAIIATBIPHOTO CIHUPTA.

[IpakTuueckue paboTHI.

3. Ilonydenue, coOupaHue U paclo3HaBaHUE KUCIOPOJa.

4. Tlonyuenue, cobupanue U pacro3HaBaHUE BOJIOPO/IA.

5. IlpuroroBieHue pacCTBOPOB COJIEH € UX 3aJaHHON MacCOBOM JTOJIEH.

OcCHOBHBIE KJIaCChl HEOPraHMYECKUX COeIMHEeHUI

O0600menne cBeaeHnit 00 OKCHIaxX, MX KiIacCH(pUKAINK, Ha3BaHUSIX U CBOMCTBax. CriocoObI MOTydeHHs] OKCHIOB

OcHoBaHus, WX Kinaccu(uKalus, Ha3BaHWs M CBONCTBA. B3amMonelcTBHE C KUCIOTaMHU, KUCIOTHBIMH OKCHUIAMH H cOJISIMH. PasnokeHue
HEpAacTBOPUMBIX OCHOBaHMM. CIIOCOOBI MOTy4YeHUs OCHOBAHUH.

Kucnotsl, ux knaccudukaius u Hazpanus. O0IIMe XMMUYECKHE CBOMCTBA KUCIIOT. B3anMoaelcTBrEe KUCTIOT ¢ METAIIIaMH. DJIEKTPOXUMUYECKUI
pAIl HAaNPSHKEHUH MeTauioB. B3anmoaeicTBre KUCIOT C OKCUIaMUA METAJIOB. B3auMoelicTBue KUCIOT C OCHOBAaHUAMHU — PEAKIUs HEUTpaIu3aluu.
BiaumopeiictBue kucinot ¢ consimu. [lomyuenue 6eCKHCIOPOIHBIX U KUCIOPOICOAEPKAIINX KUCTIOT.

Conu, ux knaccudukanys u cBoiictea. BzanmozeiicTsue coneli ¢ MmetauiaMu, 0COOEHHOCTH 3THX peakuuid. BzanmopeiicTBue conelt ¢ consimu.

10



| 11

I'eneTnveckue psapl MeTauIa U HeMeTauia. [ eHeTHYecKas CBsI3b MEXK/y KjlacCaMy HEOPTraHUYECKUX BEIIECTB.
JlabGopaTopHbIE OIBITHI.

17. B3aumoneicTBre OKCHUIA KAJIBINA C BOLOM.

18. [lomyTHEHHE U3BECTKOBOM BO/IBI.

19. Peakiust HeWTpaiu3alum.

20. [Monyuyenue runpoxcuaa meau (1I) u ero B3aumoeicTBIE ¢ KUCIOTOM.
21. Paznoxenue ruapokcunaa meau (I11) mpu HarpeBanum.

22. B3auMoJeiCTBUE KUCIOT ¢ METaJIJIaMH.

23. BzauMoeiicTBUE KUCIOT C COJISIMU.

24. O3HaKOMIJICHUE C KOJUICKI[UEH COJICH.

25. Bzaumogeiictue cynbdara meau (II) c sxenezom.

26. B3auMoieiicTBUE COICH C COJISIMH.

27. I'eHeTH4ecKas CBS3b HA IPUMEPE COSAMHEHUN METH.

[IpakTuueckue paboThI
7. PelieHue sKkCneprMEHTAIbHbIX 3a/1a4.

Ilepuoanueckuii 3axoH U Ilepuoanyeckas cucreMa XMMHYECKHX 3JIEMEHTOB
.. MeHnaeseeBa U CTpoeHHE aTOMA

EctecTBeHHbIE ceMelicTBa XMMHMUYECKUX 3JIEMEHTOB: IIEJOYHBIE U IIEJIOYHO3EMENIbHBIE METalIbl, TaJIOT€Hbl, HHEPTHbIE (OJIarOpOIHBIE) Ta3bl.
AMpoTtepHOCTb. AMPOTEpHBIE OKCHJIBI U TUAPOKCH IBL. KOMITIIEKCHBIE COMH.

Otkpsitue Jl. . Menneneesbim Ilepuonnueckoro 3akoHa u coznanue uM [leproauueckoit CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

ATOMBI KaK (hopMa CyLIECTBOBAaHHS XMMUYECKHX 371eMEeHTOB. OCHOBHBIE CBEICHUS O CTPOSHUM aTOMOB. J[oKa3aTenbCcTBa CIIOKHOCTH CTPOCHUS
atoMoB. OnbIThl Pezepdopaa. [lnanerapHas MoJienb CTPOECHUS aTOMA.

CocTaB aTOMHBIX siiep: IPOTOHBI, HEUTPOHBI. OTHOCHUTEIbHAS aTOMHAsI Macca. B3auMOCBSA3b MOHITUH «IIPOTOH», «HEUTPOH», KOTHOCHUTEIbHAS
aTOMHas Maccay.

Muxkpomup. OneKkTpoHbl. CTpOEHHE 2JIEKTPOHHBIX YPOBHEN aTOMOB XUMHUYECKUX 1eMEeHTOB NeNe 1-20. IToHsATHE O 3aBEPILIEHHOM 3JIEKTPOHHOM
YPOBHE.

N3otonsl. dusnueckuii cMmpicn cuMmBoiMkH Ilepuoauueckoii cuctembl. CoBpemenHas ¢opmyiupoBka Ilepuoguueckoro 3akoHa. M3meHeHus
CBOMCTB 3JIEMEHTOB B IIEpUOAAX U IpyIIax, Kak QyHKIHS CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCTHKa JJIEMEHTa-MeTalljla U JJIEMEHTa-HEMETaJUIa 110 UX IOJIOKEHUIO B llepuommyeckoi cucreMe xumuueckux snemeHtos . H.
Menneneesna.

11
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JleMoHcTpanum.

Paznuunbie opMBI TAOIHII TEPHOINIESCKON CHCTEMBI.

MopenupoBanue nocrpoenus [lepuoanueckoii cucremsl Jl. . Menaeneena.
Mopenu aTOMOB XUMHUYECKUX DJIEMEHTOB.

Mopjenu aToMOB 3JIeMEHTOB 1—3-T0 Iepro10B

JlaGopaTOpHBIE OTBITHI.
28. Ilomyuenue ampOTEPHOTO THIPOKCH]IA U UCCIIETOBAHUE €TO CBOWCTB.

Xumuueckas cBsi3zb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aAaKIuU

Honnast xuMudeckas cBs3b. MOHBI, 00Opa3oBaHHBIE aTOMaMH METAJUIOB W HemeTawioB. Cxembl 00pa30BaHUS MOHHOW CBS3HM Ui OMHAPHBIX
coeauHeHuil. VloHHBIE KpHCTalIIMUecKue peIiéTKu M (pu3nyeckre CBOMCTBA BEIIECTB ¢ 3TUM THUIOM peméTok. Ilonsatue o GopmynbHON eauHune
BEILIECTBA.

KoBasieHTHas XUMu4eckas CBsi3b. DJIEKTPOHHbIE U CTPYKTYpHbIe popmyiibl. [lonsTHE 0 BasieHTHOCTU. KOBaneHTHas HenossipHast cBsA3b. CXeMbl
00pa3oBaHMs KOBAJICHTHON CBS3M JJIsi OMHAPHBIX COCAMHEHUH. MONEKYIApHBIE U aTOMHBIE KPUCTAUTMYECKUE PEIIETKH, U CBOMCTBA BEUIECTB C ITUM
THUIIOM PELIETOK.

DNeKTpOOTpULATENIbHOCTh. Psin 3nexkTpooTpunaTenbHOCcTH. KoBaneHTHas mnossipHas XuMHueckas cBsi3b. Jlumonb. Cxembl oOpa3oBaHUs
KOBQJIEHTHOM MOJISIPHOM CBSI3W Ui OMHApHBIX coeqUHEHUH. MoJeKyIspHble U aTOMHbIE KPHCTANIMUYECKUE PEIIETKH, U CBOWCTBA BEIIECTB C 3TUM
TUIIOM PELIETOK.

Mertannndeckas XUMUYECKas CBSA3b M METAJUIMYECKAsl KpUCTAJUINUECKas peléTka. CBONWCTBA BEIECTB C ATUM THUIIOM PelIETOK. EnuHas nmpupona
XUMHUYECKHX CBS3EH.

Crenenp okucieHus. CpaBHEHHE CTENEHHM OKUCIEHUS U BaleHTHOCTH. [IpaBuia pacuéra creneHeil okucieHus mo QGopmysaM XMMHYECKHX
COCIMHECHU.

OKuCINTENbHO-BOCCTAHOBUTENIbHBIE peakiu. OrpeielieHue CTeTeHel OKUCICHHs AJIs JIEMEHTOB, 00pa3yIoIIMX BELIeCTBAa pa3HBIX KIIACCOB.
Peakuyu moOHHOrOo OOMEHA W OKHMCIUTEIbHO-BOCCTAaHOBHUTENbHbIE peakiuu. OKHUCIUTENhb M BOCCTAHOBUTENb, OKHCJIEHHWE M BOCCTAaHOBJICHHE.
CocraBieHne ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIMH METOIOM AJIEKTPOHHOIO OajaHca.

JleMoHcTpanum.

Buneopparments! u crnaiiapl «MloHHas XUMHYECKas CBSI3b.

Komneknus BemecTs ¢ HFOHHOM XMMHUYECKOM CBS3BIO.

Mopenyu HOHHBIX KPUCTAIMYECKUX PELIETOK.

Buneodpparments! u cnaiasl «KoBaneHTHass XUMUYECKas CBSA3bY.

12
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Kosnneknus BeniecTs MOJEKYJISIPHOTO 1 aTOMHOT'O CTPOEHUS.

Mogenu MOJEKYISIPHBIX U aTOMHBIX KPUCTATHYECKUX PEIIETOK.
BuneodparmenTs! u cinaiiapl «MeTamndecKas XUMAYECKast CBSI3hY.
Komexkius «MeTalibl M CILIaBbI».

B3auMopeiicTBre 1IMHKA ¢ CepOM, COITHOM KHcaoTou, XmopuaoM meau (11).
I'openune maruus.

B3aumoneiicTBre XJIOPHOM U CEPOBOAOPOAHOM BOBI.

JlabopaTopHbIe OMBITHI.
29. U3roroBieHue Moieiu, WLTIOCTPUPYIOIIEH CBOMCTBA METAITMYECKON CBSI3U

BbinmyckHuUK HayuyHuTCs

3Hambv (NOHUMAMD).

— XMMHUYECKYIO CUMBOJIMKY: 3HAKU XUMUYECKUX 3JIEMEHTOB, POPMYJIbl XUMUUYECKUX BELIECTB, YPABHEHUSI XUMHUUECKUX PEAKIIML;

— Ba)KHEHIIMe XUMUYECKUE MOHATHS: BEIECTBO, XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHbIE aTOMHAsi U MOJIEKYJIIpHAs Macchl,
WOH, KaTHOH, aHWOH, XMMHUYECKasi CBS3b, JIEKTPOOTPULIATEIIBHOCTh, BaJIEHTHOCTb, CTEIIEHb OKHCIEHUS, MOJIb, MOJISIPHAs Macca, MOJISIPHBII 00BEM,
PacTBOPBI,OKUCIUTEIL U BOCCTAHOBUTEID, OKUCIEHUE U BOCCTAHOBIIEHUE, OCHOBHBIE TUIIBI PEAKLIUI B HEOPIraHUYECKON XUMUM;

— (opMyIHpPOBKM OCHOBHBIX 3aKOHOB M T€OPUN XMMHUU: aTOMHO-MOJIEKYJIIPHOTO YUEHUS; 3aKOHOB COXPAHEHHS] MacChl BELIECTB, TOCTOSHCTBA
cocrasa BenlecTs, Aporanpo; [lepuoandeckoro 3axona JI.11. Menneneesa; TEOpUM CTPOCHUS aTOMA U YUEHUS O CTPOEHUH BEILECTBA;

Ha3vigamy:

— XUMHUYECKHE DJIEMEHTHI;

— COE/IMHEHHUS N3YYEHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

00bACHAmMDY:

— (u3NYECKUI CMBICT aTOMHOTO (TIOPSIIKOBOI0) HOMEpa XMMHUYECKOT0 3JIEMEHTa, HoMepa rpynnsl U nepuoaa B [lepuoauueckoit cucreme /1. U.
MenpeneeBa, K KOTOPBIM DJIEMEHT IPUHAIJICHKUT;

— 3aKOHOMEPHOCTH U3MEHEHHUS CTPOEHHUSI aTOMOB, CBOICTB 3JIEMEHTOB B Npe/eaX MajblX NEPUOAOB U A-TPYII, a TAK)KE€ CBOWCTB 00pa3zyeMbIX
VMU BBICILIMX OKCUJIOB U TMJIPOKCHJIOB;

Xapakmepu3oeans:

— XMMHMYECKHE 3JIEMEHTHI (OT BOJOPOAA A0 KaJlbLMsI) HA OCHOBE UX MoJIokeHUA B llepmonnueckoil cucteme xumuueckux anemeHtos 1. M.
MenpeneeBa 1 0COOEHHOCTEN CTPOEHUS X aTOMOB;

— B3aUMOCBS3b MEXJly COCTaBOM, CTPOEHUEM U CBOMCTBAMHU HEOPTaHUYECKUX BEILECTB;

13
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— XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (MPOCTHIX BEIIECTB — METAJUIOB M HEMETAIJIOB, COCAMHEHUH —
OKCHJIOB, KUCJIOT, OCHOBaHU, aM(POTEPHBIX OKCUIOB M THIPOKCUIOB, COJIEH);

onpeoenamo:

— COCTaB BEILECTB 10 UX (opMyliam;

— BAJIGHTHOCTD U CTETIEHU OKHUCIICHUS HJIEMEHTOB B COCIMHEHUU;

— BH/JIBI XUMUYECKOU CBS3U B COSTMHCHUSX;

— THUIIBI KPUCTAJUIMYECKUX PEIIETOK TBEP/IBIX BEIIECTB;

— MPUHAIECKHOCTD BEUIECTB K ONPEACIEHHOMY KIIaCCy COEAUHEHUI;

— TUIIBI XUMUYECKUX PEaKIuii;

cocmaegnamo:

— cXeMblI cTpoeHust aToMoB nepBbix 20 snemenToB [lepuonnyeckoii cuctemsl . . Menaeneena;

— (hopMyIIBI HEOPraHHMYECKUX COCIMHEHUI N3YYEHHBIX KJIACCOB;

— YpaBHEHHSI XUMUYECKHX PEAKIIHil, B TOM YUCIIE€ U OKUCIUTEIHHO- BOCCTAHOBUTENLHBIX, C IIOMOIIBI0 METO/Ia JIEKTPOHHOTO OaaHca;

be3onacno oopawamuca:

C XUMUYECKOU MOCYA0N U J1abopaTOPHBIM 000PyAOBaHUEM;

nPoOOUMb XUMUUECKUTL IKCHEPUMEH:

— MOATBEPNKAAOIINNA XUMUYECKUN COCTAaB HEOPTAHUUECKUX COSAMHEHU;

— MOJTBEPK AN XUMUYECKHE CBOWCTBA U3YYCHHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;

— M0 MOJIYYEHHI0, COOMPAHHIO U PACIIO3HABAHUIO T'a3000pa3HbIX BEIIECTB (KHCIOPOa, BOJIOPOJIA);

8HIUUCTIAMD:

— MacCOBYIO JIOJK0 XUMHYECKOTO0 3JIeMEHTa Mo (hopMyJie COeTMHEHMUS;

— MAacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;

— Maccy OCHOBHOTO BEI[ECTBA 10 U3BECTHOM MAaCCOBOM J10JIU MpUMECEH;

— 00BEMHYIO 10JTI0 KOMIIOHEHTA ra30BOi CMeCH;

— KOJIMYECTBO BELIECTBA, 00BbEM HIIM MACCY BEIIECTBA 110 KOJUYECTBY BEIIECTBA, 00bEMY MWIIM Macce peareHToB, WK MPOJIYKTOB PEAKIINH;

UCnOb308aMb NPUOOPEMEHNbIE 3HAHUA U YMEHUA 8 NPAKMUYUECKOTL

0esamenbHOCHU U NOBCEOHEEHOU IHCUSHUL:

— 115t 6e30MacHOTO OOpAIICHHUs C BEIIECTBAMHU U MaTepHallaMH B TIOBCEAHEBHOM KU3HU M TPAMOTHOTO OKa3aHHsI TIEPBOW IMOMOIIHN MTPH 0XKOTax
KHCIIOTaMU U IIeJI0YaMH;

— JUISl OOBSICHEHHS OT/ICTIBHBIX (PAKTOB M MIPUPOIHBIX SBIICHUH;

— JUTISl KPUTUYECKOU OIEHKH MH(POPMAITUH O BEIIECTBAX, HCIOIb3yEeMbIX B OBITY.

BbINMyCKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS:
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XapaKTepu30BaTh OCHOBHBIE METOIbl TO3HAHUS XUMUYECKUX 00OBEKTOB: Ha0/II0IeHNE, U3MEPEHUE, DKCTIEPUMEHT, MOJIEIMPOBAHHUE.
pa3nuvaTh XUMHUYECKHE OOBEKTHI (B CTATHKE):
— XMMHUYECKHE JIEMEHTHI U MIPOCThIE BEIIECTBA;
— METaJUIbl U HEMETAJLJIBI U XapaKTePU30BaTh OTHOCUTEIBHOCTD IIPUHAJIEAKHOCTU
TaKuX 0OBEKTOB K TOM WJIM UHOM TPYIIIIE;
— THJIPOKCUIBI (KHCIOPOACOAEPIKAIINE KUCIOTHI, OCHOBAHHSI, aM(OTEPHbIE THIPOKCUIBI);
— OKCHJIBI Hecosieo0pa3yrolume u cojieoopasyronine (KUCIOTHBIE, OCHOBHBIE, aM(pOTEPHBIC);
— BQJICHTHOCTb U CTENEHb OKUCIICHMUS;
— CHCTEMaTHYECKHE U TPUBHAILHBIE TEPMUHBI XUMUYECKOM HOMEHKIIATYPBI;
— 3HAKOBYIO CHUCTEMY B XUMHH (3HaKH U (OPMYJIBI, HHIACKCH U KOA(PPHUIMEHTHI, CTPYKTYPHBIE U MOJEKYJSPHBIE (POPMYIIBI, MOJICKYISAPHBIC
ypaBHEHUs peakiuii, 0003HaYeHHs CTETIEHN OKHCIICHUS U 3apsia HOHA B (popMysie XUMUYECKOTO COeTMHEHUS);
pa3nuyaTh XMMHUYECKUE OOBEKTHI (B JUHAMUKE):
— OKHCIUTENIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIHH;
— CXEMBbI U YPaBHEHUSI XUMUYECKUX PEaKIIHii;
COOTHOCHUTB:
— 9K30TEpMUYECKHUE PEAKLUU U PEAKLIUK TOPEHMUS;
— KaTaJlMTUYeCKHe U (DepMEHTATUBHBIE PEaKIINU;
— MeTaJlll, OCHOBHBIM OKCHUJ], OCHOBAHUE, COJIb;
— HEMeTaJll, KUCIIOTHBIA OKCHJ, KUCIIOTa, COJIb;
— CTPOEHHUE aTOMa, BUJI XUMUYECKON CBS3H, TUI KPUCTAUINYECKON perEéTKN U (pU3nuecKre CBONCTBA BEILIECTBA;
— HaXO0XXJICHHE AJIEMEHTOB B IIPUPO/JIE U MTPOMBILIUICHHBIE CITIOCOOBI UX MOIyYEHHUS;
— HE00X0AMMOCTh XUMUYECKOTO ITPOU3BOJICTBA U TPEOOBAHUI K OXpaHe OKPY’KaIOIIEH Cpebl;
— He00X0AMMOCTh IPUMEHEHHUSI COBPEMEHHBIX BEILIECTB U MAaTEPUAIOB U TPeOOBaHUS K 3/I0pPOBbECOCPEIKEHUIO;
BBIIBUTaTh M DKCHEPUMEHTAJIBHO MPOBEPSITh TUIOTE3bl O XUMHUYECKHMX CBOMCTBaX BEIIECTB HAa OCHOBE HUX COCTaBa M CTPOEHUS U
MPUHAIIIEKHOCTHU K ONpeaeIEHHOMY Kiaccy (IpyIie) BEeLecTB;
MPOrHO3UPOBATh CMOCOOHOCTH BEIIECTBA MPOSIBIATH OKHUCIUTENbHbIE WJIM BOCCTAHOBHUTEIbHBIE CBOMCTBA C YYETOM CTENEHEH OKHCIECHUS
AJIEMEHTOB, BXOSIINX B €M0 COCTaB, a TAKXKE IMPOJLYKTOB COOTBETCTBYIOLIUX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;
COCTaBJISITh YPaBHEHUS PEAKIMM C yYaCTHEM TUIIMYHBIX OKUCIUTENEH 1 BOCCTAHOBUTENEH Ha OCHOBE 3JIEKTPOHHOr0 OanaHca;
HIPOBOJIUTH PACUYETHI 10 XUMUUYECKUM (POpMyJiaM U ypaBHEHHUSIM:
— JUIs1 BBIBOZA (POPMYJIBI COETMHEHUS TI0O MACCOBBIM JIOJISIM 3JIEMEHTOB;
— I10 IPUTOTOBJIEHUIO PACTBOPA C UCIIOJIB30BAHUEM KPUCTAJIIOTUAPATOB;
— C UCIOJIb30BAHUEM MOHATUN «KMOJIbY», «KMMOJIbY, «UUCI0 ABOTaIpOY;
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MPOBOJMTH XUMHYECKHI SKCIIEPUMEHT C HEYKOCHUTEIIBHBIM COOJIIOICHUEM TIPaBHJIT

TEXHUKU O0€30I1aCHOCTH:

— I10 YCTAHOBJICHUIO KAYECTBEHHOI'O W KOJIMYECTBEHHOI'O COCTaBa COCIMHCHUS;

— HpI/I BBIITOJIHCHUHN UCCIICA0BATCIbCKOI'O HpOGKTa;

— B JIOMAIIIHUX YCIIOBUSAX;

HCIIOJIB30BAThH HpI/IO6peTéHHLIC KIIFOUCBBIC KOMIICTCHIHWU OJI1 BBIIIOJIHCHUS HpOCKTOB 148 yqe6HO-HCCHCIIOBaTCHBCKHX 3a1a4 II0 I/ISy‘-ICHI/IIO
CBOMCTB, CITIOCOOOB IOJIYYCHHS U PACIIO3HAHUS BEIICCTB;

OTIpeNeNATh UCTOYHUKH XUMUYECKOH HH(pOpMAIINHU, TPEICTABIATH CIIUCOK HH(POPMALIMOHHBIX PECYPCOB, B TOM YHCIIE U HA HHOCTPAHHOM S3BIKE,
TOTOBUTH MH(POPMAITMOHHBIN TPOJIYKT U TPE3EHTOBATh €T0;

O6”I)€KTI/IBHO OIICHUBATH I/IH(I)OpMaIII/IIO 0 BfIIECTBAX U XHUMHNYCCKUX HpOHCCCﬁX, KpI/ITI/I‘-IeCKI/I OTHOCUTCA K HCGBI[OHaquOﬁ I/IH(l)OpMaHI/II/I,
HEZ00POCOBECTHOM peKiiaMe B CPEJCTBAaX MacCOBOM MH(OPMALINH;

co31aBaTb MOACIN U CXEMBI IJIA peHIeHI/Iﬂ y‘~I66HbIX U ITO3HABATCJIBHBIX 3a71a4.

HEJAT'OI'MYECKHUE TEXHOJIOI'MHU, UCTTIOJIb3YEMBIE B OBYYEHUU XUMUU

VYuuteiBasg cnenu@uky oOydyaromuxcst U BO3pacTHble 0COOEHHOCTH Hanbosee MpUEeMIIEMbIMU TEXHOJIOTUSMH JUIsl UCIIOJIB30BaHUS B yUeOHOM
IIPOLIECCE JIIs1 MEHS CTaIM:
HccnenoBarenbckas TEXHOJIOTHSA

XapakTepHON YepTON MCCIIeOBATEIHCKON TEXHOIOTUM SBJISIETCSI CIIOCOOHOCTh YYEHHKA IMPOCKTUPOBATH MPEJCTOSIIYI0 NEATeTbHOCTh, OBITH €€
CyOBEKTOM.

BaxxupIMu BU1aMH HCCIIETIOBAaHUN 00YJArOITUXCS IO XUMUU SIBIISTFOTCSI:

- pellleHrne XUMHYECKUX, XUMUKO-IKCTIEPUMEHTANIbHBIX, GU3UUYECKUX U XUMHKO-TEXHOJIOTHYECKUX TIPOoOIeM;

- pelieHne KaueCTBEHHBIX XUMHUECKUX 3a/a4;

- HICTOPUKO-TIOMCKOBAsl UCCIIEA0BATENbCKas JEATEIbHOCTD, IOJrOTOBKA MPOEKTHBIX 3aJaHUM;

- CaMOCTOSTEIIFHOE MPOTHO3UPOBAHKUE M MOJISTUPOBAHNE XUMUUECKUX PEAKIIMA U MPOIIECCOB;

- POEKTHAsl IEATEIbHOCTh HA OCHOBE UMHUTAIIMU U MOJEIUPOBAHMS POU3BOJICTBEHHBIX ITPOLIECCOB.

MoayabHasi TEXHOJIOTUS

[lenbto MOYTBHOM TEXHOJIOTUU  SIBIISIETCS  COJIEHMCTBUE PA3BUTHIO CAMOCTOATEIBHOCTH OOy4aloUmIMxcs, HMX yMEHHUs paboTarb € y4eToM
WHIMBUYAIBHBIX CHOCO0OB MpopaboTku yueOHOro Mmarepuaia. Beck mporecc MOIYIbHOTO OOYYEHHsI CTPOMTCS Ha OCHOBE OCO3HAHHOTO
L[eJIeTIoNaraHusl U camollesenoiaraHusi ¢ uepapxuei OMMKHUX (3HAHMS, YMEHUS, HaBBIKH) M MEPCIEKTUBHBIX (pa3BUTHE CIHOCOOHOCTEH JIMYHOCTH)

16



3)

4)

5)

6)

7)

| 17

ueneit. [IpuHIMn MOAYIBHOCTH MpeANnoaraeT IebHOCTh U 3aBEPIUICHHOCTD, MOJTHOTY U JIOTHYHOCTD MOCTPOCHHSI €IMHUL] Y4eOHOTO MaTepuaia B BUJIE
OJI0KOB-MOJIyJIeH, BHYTPU KOTOPBIX y4eOHBIN MaTepHal CTPYKTYPUPYETCS B BUI€ CHCTEMBbI y4EOHBIX 3JIEMEHTOB

3) IIpoekTHAsA TEXHOJIOTHSA

CyIIHOCTh TEXHOJIOTUU MPOCKTHOW NEATENEHOCTH — CTHUMYJIMPOBATh HWHTEpEC PEeOAT K OMpeIeNieHHBIM MpoOiaemMaM, MPEIIoiararollliM BIaJCHHUE
OTpeieNIEHHOW CYMMOH 3HaHUM U Yepe3 MPOEKTHYIO AEATeIbHOCTD, MPeayCMaTPUBAIOIIYIO peUIeHHe MPpo0iieM, MoKa3aTh MPAaKTUYECKOe MPUMEHEHH e
MOJIYYEeHHBIX 3HaHMA. Yale BCero, MpoeKThl UMEIOT KOMIUICKCHBINA XapakTep, coderas B ce0e HEeCKOJIbKO BUAOB (HAMpPHMEpP, UCCIEIOBATEIBCKUN +
MpaKTUKa-OpUEHTHUPOBAHHBIN). [IpOEKT, B OCHOBHOM, pacCMaTpUBAETCS KaK AUJAKTUYECKUI SKBUBAJICHT HAyYHOT'O UCCIIEI0BAHUS U ONPEAEIAeTCs KaK
JESATeNbHOCTh IIKOJHHUKOB, OOBEAMHEHHBIX OOIIeH HIeel M3yuyeHHs W TOMCKA PEIICHHs KOHKPETHBIX MpOoOJeM MpHU HEMOCPEACTBEHHOM HX
B3aMMO/ICHICTBUH C COLIMATIBHBIM OKPYKEHHEM.

Pa3BuBaloniee o0yyeHHe - TEXHOJOTHs, IPU KOTOPOW pPa3BUTHE 4YEJOBEKAa SBIIAETCS HE MOOOYHBIM MPOIYKTOM, a MPSAMON U TIaBHOW IIETBIO.
OCHOBHBIMU OCOOEHHOCTSIMH 3TOH TEXHOJOTHH SIBJISETCS TO, YTO OOYyYalOUIMiicsl MpeBpamlaeTcss B CyObeKTa I03HABATEIbHOU MJEsITeNbHOCTH,
pa3BuBaeTcs Ha (POPMUPOBAHUU MEXAHHU3MOB MBIIUICHUS, a HE AKCIUTyaTaluu namsati. CyTh pa3BUBAIOIIETO OOYYEHHS — B CO3JaHUM YCIOBHUM NSt
pa3BUTHS ydamierocs, (OPMUPOBAHUS y HErO0 IMOTPEOHOCTH W CIHOCOOHOCTH CaMOpPa3BUTHUIO, WX MAaKCHMAILHOW pean3alud. TeXHOJIOTHH

pa3BUBAIONIETO O0YYCHHS JODKHBI AaTh YYAITUMCS HaBBIKH TOMCKOBOH NESITEIPHOCTH MO PEIICHUIO HOBBIX MTPOOIIEM.
TexHonorns pasHoOypoBHEBOro 00y4eHH s

Ona Oa3upyeTcsi Ha TEJAroruv4ecKoi MmapajaurMe, COrIaCHO KOTOPOHM pa3iuyusi OCHOBHOM MAacChl YYaIlIUXCS MO YPOBHIO OOYy4aeMOCTH CBOJSTCS
MIPEKE BCETO KO BPEMEHH, HEOOXOAMMOMY YYEHUKY AJIsl YCBOEHUS yueOHoro maTepuana. Llens 9Toil TexHonornu — 006ecrnednTh yCBOEHUE yueOHOro
Marepuaia KaxJabIM YICHHKOM B 30HE €ro OJIMKalIero pa3BUTHSI HA OCHOBE OCOOCHHOCTEN €ro CyObEKTHOTO OIbITA.

Keiic-TexHojiorus

Ilenbro 3TOM TEXHOJIOTHUHU SIBIISIETCA: CO3/IaHUE U Pa3BUTHE JIMYHOCTHOM BapMaTHMBHOW M AMHAMHUYECKOM MOJENM MBILIUICHHS, OPUEHTUPOBAHHON Ha
BBIPA0OTKY NMPAKTUYECKUX PEUICHUM MPEOJ0JIeHNsS KOHKPETHOM CUTYyallu; aKTUBM3alUs 3HAHUM, 3aKpeIieHHe MPUEMOB BJIaJ€HUS UMM /10 YPOBHS
yMeHUi; pa3paboTka MapuIpyTa J0y4YHMBaHHUSA OTKPHIBAEMBIX MPOOEIOB 3HAHUH.

TexHo0rMs NPOrpaMMHUPOBAHHOIO 00y4YeHHUsI XMMHHU

3TO CaMOCTOSTEIbHOE M3yueHHe y4yeOHOro marepHuaja ydyallMMHUCS IO MOIIAroBOi MmporpaMMme M B MHIUBUAYAJIHLHOM TEMIE, PE3yJbTaThl KOTOPOH
JIETKO JMArHOCTUPYIOTCS W oOlleHHBaloTcs. CpeacTBaMM HPOrpaMMHUPOBAHHOTO OOY4YEHHS XHUMHUHU SIBJSIOTCS: MPOTpaMMHpPOBaHHBIE IOCOOMS,
IPOrpaMMHUPOBAaHHBIE JOMOJIHEHHS K yueOHHKaM, IPOrpaMMHUpPOBaHHbIE COOPHUKH 3a/1a4 U YIPaKHEHHH, TPOrpaMMHPOBAHHBIE SKCIIEPUMEHTAIbHbIE
MIPaKTUKYMBbI, paboune TeTpaau U COOPHUKH TECTOB.

NHpopManMOHHO-KOMMYHHKAIIHOHHbIE TEXHOJIOTHHU
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OTa TEXHOJOTHs TOJpPa3yMEBaeT HCIOIb30BAHUE PA3IUYHBIX MPOrPAMMHO-TEXHOJOTHYECKUX KOMIUIEKCOB IO TPEJAMETYy B KadyecTBe
3JIEKTPOHHBIX MYJIBTUMEIUHHBIX TOCOOUI; KOMITBIOTEPHBIX 00YUYAIOMINUX U TECTUPYIOUINX CHCTEM, CPEJICTB HATJIATHOTO MPEACTaBICHNUS WH(OPMAIIHH.
Taxoke UCIob3yeTcst NPUKIIAJIHOE TPOrPAMMHOTO 00eCIIeUeHHE /ISl CO3/IaHMS YIUTENIEM COOCTBEHHBIX 00YYAIONINX TPOTPAMMHBIX IPOTYKTOB.
TexHoJiorusi pa3BuTHsi KpUTHYecKOro mpinuienusi (TPKM)

3Ta TCXHOJIOT'UA HpOI[yKTI/IBHa JIMIib TOraa, Koraa HIIKOJbHUKHU 06JIa,HaIOT KpI/ITI/I‘IeCKI/IM MBIIIJICHUEM. OpI/ICHTaHI/ISI Ha KpI/ITI/I‘-IeCKOC MBIIIJICHHUEC
MpeArnojaracT, 4To0 HUYTO HE TMPUHUMAETCSd Ha Bepy. KpuThueckoe MBIIIJIEHHE — 3TO CIHOCOOHOCTh CTAaBHTh HOBBIE BOIPOCHI, BHIPAOATHIBATH
pa3sHooOpa3HbIe apryMEHTHI, IPUHUMATh HE3aBUCUMBbIEC TPOYMAHHBIEC PELICHHUS.

3n0poBbecOeperamme TeXHOJIOTUH

[Ton 3mopoBbecOeperarolieii 00pa3oBaTEIHLHOM TEXHOJIOTHEH MOHUMAIOT CHCTEMY, CO3JAIOIIYyI0 MAaKCHMAaJbHO BO3MOXKHBIC YCJIOBHS IS
COXPAaHEHHUS, YKPEIUICHUSI U Pa3BUTHS JYyXOBHOTO, SMOIMOHAIBHOTO, HHTEIUIEKTYAIbHOTO, JTUYHOCTHOTO U (PU3UYECKOTO 30POBBSI BCEX CYOBEKTOB
oOpa3oBaHwus (yJanuxcs, IeIaroroB u ap.). B aTy cucremy BXOIUT:

- HCIIOJIb30BaHUE JAHHBIX MOHUTOPHHTA COCTOSHUS 3/J0OPOBBS YUAIIUXCSl, IPOBOJUMOTO METUIIUHCKUMU paOOTHUKAMH, U COOCTBEHHBIX HAOIIOJACHUI B
MpoIIecce peaan3ainy 00pa3oBaTEIbHON TEXHOIOTHH, €€ KOPPEKIIHS B COOTBETCTBUH C UMEIOIITUMUCS JaHHBIMHU;

- yueT ocoOeHHOCTel BO3PACTHOTO Pa3BUTHS IIKOJHLHUKOB M pa3paboTKa 0O0pa30BaTeNbHOW CTpATETHWH, COOTBETCTBYIOIICH OCOOCHHOCTSM MaMSITH,
MBIIIEHHS], pa00TOCIIOCOOHOCTH, aKTUBHOCTH U T.Jl. YUAIIUXCS JAaHHOW BO3PACTHOM IPYIIIBI;

-co3/laHue OJIaronpUsITHOTO SMOIIMOHATFHO-TICUXO0JIOTHYECKOTro KIIMMaTa B MPoIlecce peaan3aluu TEXHOIOTHH.

10) UrpoBble TeXHOJIOTHH

Hcnons3zoBanue urp Ha ypokax - HE00X0IMMOE yCIIOBUE pa3BUTHS yuaniuxcs. KoHeuHo, HapsAy ¢ pelIeHreM WILTIOCTPUPOBAHHBIX 33/1a4 U CO3JaHUEM
MOJIOKUTETIFHOW DMOIMOHATIBHOW OKpAacKH y4eOHOW MAeATeNbHOCTH, JI0OBbIe O0yYarolue WUIphl JODKHBI MMETh OOJNBIIYIO COAEPKATEIBbHYI0 U
MMO3HABATEJIbHYIO HACBHIIIEHHOCTh, HAYYHOCTh. B CBSI3M ¢ yCHJICHHMEM Pa3BUBAIOIIETO aCMeKTa BO3MOXKHA I1€J1b: ()OPMHUPOBAHUE HAYATBHBIX YMEHHUI
MPEeANPUUMUMBOCTH y ydamuxcs. Eif COOTBETCTBYET ypOK J€I0BOT0 OOIICHHS U Takue ero Gopmbl, Kak JAeloBas Urpa, JUCKYCCHUsl, YPOK TBOPUYECKOTO
MPOCKTUPOBaHUS U Jp. VX MCMOIB30BaHME MAET TMOJOKUTEIbHBIE PE3yJbTaThl Ha MpakTuke. J[emo B TOM, 4TO Kaxknaas u3 (HopM ypoka: JIEKIIHs,
CEeMHHAp, MPAKTUKYM, UTPa, MOTYT UMETh pa3HbIC IEH, a MOTOMY BIHCHIBAIOTCA B JIOTHUKY CHUCTeMbl A(()EKTHUBHBIX YYEOHBIX 3aHSATHH MO TEMe,
paszeny, Kak B Hayaje U3y4CeHHs, TaK ¥ Ha APYTUX dTarax OBIaJACHHS yueOHBIM MaTepuaioM. Bce 3aBUCHT OT TOTO, Kakas 1eib Oy/IeT 10 MUHUPOBATh
Ha JaHHOM Y4eOHOM 3aHSTHHU.

YMK cocraBiasior:
1. Xumus. 8 knacc. Yuebnoe nocobue (aBtopst O. C. 'abpuensn, U. I'. Octpoymos, C.A. Cnankos).
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2. Meronunueckoe nmocooue. 8 kiacc (aBropsl O. C. I'abpuensn, . I'. Octpoymos,C. A. Crnankos). [IporpamMmma kypca xumuu 1 7—9 KiaccoB
obmeoOpaszoBarenbHbIX yupexaenui (aBTopsl O. C. I'adbpuensn, U. I'. Octpoymos, C. A. Ciagkos).

3. PabGouas tetpans. 8 kinacc (aBropsl O. C. I'abpuensn, C. A. CiankoB).

4. Terpanp ams 1a0OPaTOPHBIX OMBITOB U MpakTHUecKuX padort. 8 kiacc (aBropsl O. C. ['abpuensn, 1. B. Akcénosa).

5. I[IpoBepounbie 1 KOHTPOIBHBIE padboTH. 8 Kitace (aBTopsl O. C. ['abpuensH, U. B. Tpuryouak).

6. XuMmus B TecTax, 3ajauax u ynpaxuaenusx. 8 kinacc (aBropsl O. C. 'abpuensa, U. B. Tpurybuax).

7. DnekTpoHHas GpopMa yaeOHOTO TOCOOuS.

JIMTEPATYPA u undopmanuoHHbIe HCTOYHUKH

1. Crangaptsl BTOpOro nokosienus [IpuMepHslie mporpammel o npeameram Xumus 8-9 kinace M: IIpocsemenue, 2010.

2. Tabpuensn O.C, Bockob6oiinukosa H.I1.,. SlurykoBa A.B., Hactonbnas kaura yuntens xumun»_-8 kiacc, «J{poda», Mocksa, 2007

3. Kogudukarop sieMeHTOB copepkaHuss M TpeOOBaHWH K YPOBHIO IOATOTOBKH OOYYAaIOIIMXCS, OCBOMBIIMX OCHOBHBIE 00II€00pa3oBaTebHBIC
IIporpaMMbl OCHOBHOIO 0o01ero oopasoBanus, Uit nmpoBeaeHus B 2016 r. rocynapcTBEHHOM (MTOroBOi) arTectanuu (B HOBOW (opMme) M0 XUMHHU
[DnexTponHsIi pecypc] - http://www.fipi.ru/oge-i-gve-9/demoversii-specifikacii-kodifikatory

4. MapmanoBa, ['.JI. Meroanyeckre pekOMEHJAIMM MO cocTaBlieHHIo paboueil mporpammsl / I'.JI. MapmanoBa, I1.A. OpxexoBckuil //Xumus B
mkose. — 2012, Ne3. — ¢.29-37.

OpxexoBckuid, [1.A. OGyueHne XUMUHU, OPUEHTUPOBAHHOE HA BBINOJIHEHUE TPEeOOBaHMI HOBOrO 00Opa30BaTEILHOTO CTAHAApPTa OCHOBHOW IIKOJIBI/
IT.A. OpxexoBckwit, I'.JI. Mapmanosa //Bectaruk MockoBckoro oopazoBanus. — 2011, Nel3. — ¢.10-28.

ITpumepHbIe mporpamMMbl y4eOHBIX MpeaMeToB. XuMus. 8-9 kiaccel: mpoekT.//M.: Ilpocsenienue, 2011. — 44 c.

[MpumepHOe MostokeHre 0 padboueit mporpamme [ DaeKTpoHHBIH pecypc] - http://omczo.org/publ/393-1-0-3191 - 30.10.2011 r.

http://www.alhimik.ru. I[IpencraBnens! cneayromue pyOpUKH: COBETH a0UTYPUEHTY, YUUTENIO0 XUMUH, CIIPABOYHUK (0YeHb 00JIbIlas MoA00pKa TabIuIL
Y CIIPAaBOYHBIX MATEPHAITIOB), BecEast XUMHsI, HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHUN ).

http://www.hij.ru. XKXypHan «XuMHs 1 )KU3HB)» MOHATHO U 3aHUMATENBHO PAacCKa3blBaeT 000 BCEM MHTEPECHOM, YTO NMPOMCXOIUT B HAyKe U B MHpE, B
KOTOpPOM MBI KUBEM.

http://chemistry-chemists.com/index.html. DnekTpoHHBIN XypHaN «XUMHUKA M XUMHS», B KOTOPOM TPEICTABICHO MHOXXECTBO OIBITOB IO XHUMHH,
3aHUMAaTeThHON HH(OpPMAIIHH, TIO3BOJISIFOIIEH YBIICYh YICHUKOB IKCIIEPUMEHTAILHOM YaCThIO TPeMETa.

http://c-books.narod.ru. BceBo3moxHas mureparypa mo XuMHH.
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12. http://www.prosv.ru/. [TocoOust 1yisi ydammxcs, B TOM YUCJIE€ W JJIA MMOATOTOBKU K uToroBoi arrecrauuu (OI'D u EI'D), metoanyeckue mocoous ajis
YUUTENICH, HAyYHO-TIONYJISIPHAS] TUTEPATypPa IO XHUMHUH.

13. http://1september.ru/. XypHan ayis yuutenei u He ToJIbKO. boibiioe KoJim4uecTBO paboT yYEHHUKOB, B TOM YHCIIE U UCCIIEA0BATEIILCKOTO XapaKTepa.

14. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOIBHBIN MOPTaJ CO CCHUIKAMU Ha 00pa30BaTeIbHBIC CAUTHI IO XUMUH.

15. www.periodictable.ru. COopHUK cTaTell 0 XUMHUECKHUX 3JIEMEHTaX, MIUTFOCTPUPOBAHHBIN AKCIIEPUMEHTOM.
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8 kiace (YMK O. C. I'abpuensn, U.I'. Octpoymos, C.A. Ci1aakoB)

Jara Ne Tema ypoka Xapakrepucruka Hxr u xum.

NpPOBeJeHUsl |yPOKa OcHoOBHOe coJep:kaHHe YPOKa OCHOBHBIX BH/I0B IKCIIepUMEHT. Jomammnee
JIeATeIbHOCTH 3aJaHHe
00y4yaIuXxcs

Tema 1 Beeoenue. Ilepeonauanvusle Xxumuueckue ROHAMUA U 3AKOHbL Xumuu - 24 uacoe
1 [penmer xumuu. Pois §1 ymp 5,6
XFMHH B )KU3HU Xwumusi, BEIecTBO, CBOWCTBA BEIIECTB. OO®wscHTh, yTO TpeameToM | . Komnexmms
yenmoBeka. BemecTsa. Tema wm BemectBa. CBOWCTBA  BEUICCTB. | M3YUYCHHS XWMHHU SBIAIOTCSA | MaTEPHAJOB U M3ICITHI
OranoHHble (U3WYECKHE CBOWCTBA BEHICCTB. | BEINECTBA, UX CBOMCTBA M MX | M3 HUX
Marepuansl u mMaTepuanoBeneHue. Poab XUMuM | MpeBpalleHus. JlaGopaTopHble
B XKM3HU COBpeMeHHoro oOmectBa. OTHolieHne | Pa3nmuuark Tena M BeLIECTBa, | ONMBITHI. 1.
0011IeCcTBa K XUMHHU: XeMODHIUs U XeMo(oOus. BEIIECTBA U MaTEPHAIbI. O3HakoMJIeHHE c
VYcranaBnuBaTh MPUYMHHO- | KOJUIEKIMEH
CJIC/ICTBEHHBIE CBSI3U MEXAY | J1a0OpaTOpHOM MOCY bl
CBOWCTBAMH BEIIECTB M UX
TIpUMEHEHUEM
XapaKkTepHu3oBaTh
MTOJIOKUTETHHYIO u
OTPHILATEIEHYIO poib
XUMHHA B KU3HU
COBPEMEHHOTO 00IIecTBa.
ApryMeHTHpOBATh cBOE
OTHOIIICHHE K XeMO(UINU U
xeMo(ooum.
2 MeTobl H3yUYeHUS Metonpl  m3ydeHums ~— xumuu.  HaOmronmenwe. | XapakTepu3oBaTh OCHOBHBIE | JleMOHCTpauum. §2, ymup 3-5
XUMUU OKCIIepUMEHT MopenupoBaHue. Mopnenu | MeToasl n3yueHust | OGbEMHEBIE u
MaTepHabHBIE ¥ 3HAKOBBIE MIIH CHMBOJILHBIE. €CTEeCTBEHHO-HAYYHBIX 1apOCTEPIKHEBEIE
JUCLUIUIMH. MOJENH  HEKOTOPBIX
IIpuBoguts HOPUMEPHI | XUMUUYECKUX BEIIECTB.

MaTepUABHBIX M 3HAKOBBIX
WX CHMBOJIBHBIX MOZEIIEH,
HCTOJNB3YEMBIX Ha YpOKax
¢bu3nkwy, OMOI0THH "

Monemu
KPUCTaJUNINIECKUX
pemeToK
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reorpauu.
CoOupats  00BEMHBIE W
LIAPOCTEPXKHEBBIE ~ MOJIEIH
HEKOTOPBIX XUMHUYECKUX
BEIIECTB
3 ArperaTHbie I'assl. JKugkoctu. Teépable BemecTtBa. B3anmuble | Pasnudate Tpu arperaTtHelx | JleMoHcTpaunum. §3, ymp 2-4
COCTOSIHUS BEIIECTB MEepexofpl MEXIy arperaTHBIMH COCTOSHUSIMU | COCTOSIHHSI BEIIECTBA. Cobupanne npudopa
BEILECTBA: BO3TOHKA (cybmmmaris) u | YcraHaBiuBarh UL TIOTyYeHUs ra3a u
JgecyOnmManusi, KOHJICHCAIMs W HCIApEHHe, | B3aMMOCBS3M MEXIYy HUMH | TIPOBEpKa  €ro  Ha
KpHCTaJUTN3aNys U IUIaBIICHHE. Ha  OCHOBE B3aUMHBIX | TEPMETHYHOCTB.
TIePEeX0/I0B. Bosronka cyxoro sbaa,
Wnnroctpuposath 9TH | Mo/a WM Ha(TaJIHHA.
Hepexoabl IpUMepamu. ArperartHble
HaOmonate ~ XUMHYECKU# | COCTOSHHMS BOZBI.
9KCIIEpUMEHT H  jejath | JlaGopaTopHbie
BBIBOJIBI Ha ocHOoBe | ombIThl. 2. IlpoBepka
HaOJIFOICHU npudopa JUTSE
MOJTyYeHHsI Ta30B Ha
repMETHYHOCTh
4 [IpaBuna mo TexXHUKE 3HAKOMCTBO C J1a00OpaTOpHBIM 000pYJOBaHUEM. Pabomame ¢ | IIpaktuueckass pabora | Ctp 20-23
0€30MacHOCTH TIpU [IpaBuina TexHWKH OE30MACHOCTH TIPH paboTe B | JabOpaTOPHBIM Nel |2
paboTe B XUMHYECKOM kabuHere xumuu. HexoTopsre Bup! paborT. o0opynoBaHueM n | UKT. JKusno meos 6
kabunere. [Ipuemsr HarpeBaTeIbHBIMH onacrocmu 6e3 npasui
oOparieHus ¢ npubdopaMu B | bezonacrocmu.
HarpeBaTeIbHbIMU COOTBETCTBUU ¢ | Xum. Jlabopamopus.
npudopamu u npaBUJIaMU TEXHUKH
11a00paTOPHBIM 6e30acHOCTH.
000pyI0BaHHEM Buinonnams mpocteiiiine
MaHUIYJISILHH c
71a00paTOPHBIM
00opynoBaHHEM: c
71a00paTOPHBIM
IITaTHBOM, co
CHHPTOBKOMN
5-6 dusnueckue BICHUS B ®uznueckue sBneHus. Unuctele BemecTBa U cMecu. | Pasnnuars  ¢usmyeckue U | JemMoHcTpamum. §4, ynp.3-5
XMMHUH KaK OCHOBa l'omorennsle u rereporeHHele cMecH. CMmecH | XUMHYECKHE aBieHus, | Pasnenenue JBYX
pazzaenenus cmecei razoo0paszuele, xuukue u TBEpAbIE. CHOCOOBI | YMCTHIE BEIIECTBA U CMECH. HECMEIINBAIOIIUXCS
pasjienieHusl CMeceii: meperonka, win quctmusiius, | Knaccupunuposars cMecu. | JKuAKocTei c
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oTcTanBaHue, QUIBTPOBAHKE, KPUCTATUTH3ALMS HITH
BIapuBanue. Xpomarorpadus. [I[puMeHeHHe ITHX
crocoboB B Ja0OpaTOpPHOW  NpakTHKE, Ha
MPOU3BOJICTBE U B OBITY.

IpuBoauts MPUMEPBI
cmeceit Pa3IU4YHOTO
arperaTHOTO COCTOSHUSI.
YcTaHaBIMBaTE MPUYUHHO-
CIIE/ICTBEHHBIE CBS3U MEKIY
(¢u3MIeCKUMH  CBOHCTBAMH
BEIIIECTB cMecH u
croco0aMH WX pa3IeleHHS.
Paznuyath WX, OMUCHIBATH U
XapaKTepU30BaTh
NPaKTHYECKOE 3HAYCHHUE.

TIOMOUIBIO
JETTUTENILHON BOPOHKU.
YcraHoBka itiE
¢unbTpoBaHu U €€
pabora. YcraHoBKa
JUISL BBITAPUBAHUA U €&
pabora.  Komrexnus
OBITOBBIX  TIPHUOOPOB
TUTS (hrIbTpOBaHUS
BO3/yXa.
JlaGopaTopHbIe
ONBITHI. 3.
O3HakoMJIeHHE c
MHHEpaIaMu,
00pa3yIoIIMMHU TPAHHT.
4. IIpuroroBnenue
TETepPOTeHHOH  CMecH
MOPOIIKOB ~ Cephl |
xKeresa u ux
paszeneHue.

HUKT

1. YucTele BemecTsa u
cMecH (KOHCIIEKT)

2. Konnexims cnaifos

[IpaxTryeckas pabora
Ne3 mo teme: «AHanus
MIPYBBD».

CrnocoObl  pa3zjesieHUst cMeceil:  OTCTauBaHHE,
¢unbTpOBaHue, KPHUCTAJUTU3ALINS WU
BbiapuBanue. [IpuMeHeHHe OHTUX CHOCOOOB B
1a00paTOpPHOM TIpaKTHKE, Ha MNPOU3BOJCTBE U B
OBITY.

Pabomams c
1a00paTOPHBIM
obopynoBaHuemM u
HarpeBaTebHbIMU
mpubopaMu B
COOTBETCTBHHU c
TIpaBUJIaMH TEXHUKH
0e301macHOCTH.

BeimonsaTe npocreime

npuéMbel  oOpamieHust  C

1a00paTOPHBIM
000pyI0BaHHEM: BOPOHKOM,
(GWIBTPOM, CHPTOBKOIA.
Habnromate 3a cBoiicTBaMH

[paktnyeckas pabora

§4
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BCIICCTB u SIBJICHUAMMU,
MMpoUuCXoaAnuMun C
BCIICCTBAMMU.

OnuceiBaTh XUMHYECKUH

9KCIIEPUMEHT C TIOMOIIBIO
pycckoro (poaHOTO) S3bIKA
A3bIKA XUMHH.
Jlemats BBIBOJIBI o
pe3ynbTataM HpPOBEAEHHOIO
HKCIIEPUMEHTA

AToMHO-
MOJICKYJISIPHOE YUCHHE.
XHUMHUYECKHe
3JIEMEHTEI

XuMU4eCKHe DSIEMEHTHI. ATOMBI M MOJEKYIIBI.
ITpocTele M ClOXKHBIE BelllecTBa. AJUIOTPONHUS Ha
npumepe  kuciaopoga. OCHOBHBIE — ITOJIOKCHUS
aTOMHO-MOJIEKYJIIpHOro yueHus. Monsl. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOI'O CTPOEHUSL.

OOBSICHATH, YTO  TaKoe
XUMUUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, aJNIOTPOIHS,
HOHBI.

Pa3znnyars IIPOCTBIE u
CJIOXKHBIE BEILECTBA,
BEILECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYISIPHOTO
CTPOCHHUS.

VYcraHaBnMBaTh PUYUHHO-
CIIEJICTBEHHBIE CBSI3U MEXITY
COCTaBOM MOJIEKYT u
CBOICTBAMHM  AJUIOTPOIIHBIX
Mo udUKaIMH KHCIOpOoa.
®opmynupoBaTh OCHOBHBIE
I0JIO>KEHHUS aTOMHO-
MOJIEKYJISIPHOTO YUEHMSI

JdeMmoncTpauuu.
Mopaenu aioTpOIHBIX
MoaupUKanuii
yriepoja

§5 ymp.1-4

9-10

3Haku
3JIEMEHTOB.
[epronudeckas Tabnua
XMMHYECKUX DJIIEMEHTOB
J1. . Menpneneena.
HaseiBaTh M 3amuchIBaTh
3HAKU XAMHUYECKUX
DJIEMEHTOB.

XHUMHYCCKUX

3HakM  (CHMBOJBI) XHUMHYECKHX  DJIEMEHTOB.
Hudopmarnus, KOTOPYIO HECYT 3HAKU XUMHUYECKUX
9JEMEHTOB. OJTHUMOJIOTHS Ha3BaHUUW HEKOTOPBIX
XUMHYECKHX 3JIeMeHTOB. [lepronnveckas tabmuma
xumuueckux anemeHtoB JI. U. Menneneena:
KOPOTKONEPHOIHBIN u JUTMHHOTIEPUOIHBII
BapuaHTbl. OTHOCUTENIbHASA ATOMHAs Macca.

CTpyKTypa nepuoJu4ecKoi CUCTEMBL: IEPUOA, P,
rpynmna, moArpyrmna, 3HaKu XUMHIECKUX SJIEMEHTOB

3namp: 3HaKH NepBhIX 20
XHUM. 3JICMCHTOB

Ymems: onpenenats
TIOJIO’KEHHE JJIEMEHTA B
HNEPUOUUECKON CUCTEME,
Ha3bIBaTh XUMHUYECKHUE

3JIEMEHTHI
OOBICHATH

STUMOJIOTHUECKHE  Hadaja
Ha3BaHUU XUMHYECKHX

OJICMCHTOB M WX OTACJIBbHBIX

JeMoHcTpamuu.
IToptperst . A
bepuemnyca u . W.
Menneneesa.
KopoTkonepuoausiit 1
JUIMHHOIIEPUOTHBII
BapUaHTHI
Iepuonuueckoit
CHCTEMBI J. n.
Menneneena

§6 3HAKHK
9JIEMEHTOB

VYp. 4-8
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TpyIIIL.
Pasnnyars
KOPOTKOIEPUOTHBIN "
JUTMHHOIIEPUOTHBIN
BapuaHThl Ilepuognueckoi
cuctemsl JI. 1. MenneneeBa
11 Xummgeckue  ¢Gopmynsl | Xumudeckas — ¢opmyna, 3akoH —moctosHcTBa | OToOpakaTh cocTaB §7 ynp.4,6,7
PacdeTsl Mo XMMHYECKOH | COCTaBa BEIIIECTBA, KayeCTBEHHBIN M | BEIECTB C MOMOILUBIO
(dopmyne BemecTBa KOJINYECTBEHHBIA COCTaB, OTHOCHTENbHAS aTOMHAsl | XHMHUYECKHX (HOPMYII.
U OTHOCHTENbHAs MOJEKYJspHas mMacca. AToMHast | PasnmuuaTe WHIEKCH U
enuHAIa Macchl. Berancnenne Mr, o snemeHnTta B | KO3 QHUIUCHTHI.
XMMHYECKOM COETMHEHHU Haxoauts
OTHOCHTEJIbHYIO
MOJIEKYJISIPHYIO Maccy
BEIIECTBA M MAacCOBYIO
JIOJTI0 XUMHYECKOTO
3JIEMEHTa B COSAMHCHHH.
TpaHcaupoBaTh
nHpopManuio, KOTOPYIO
HecyT XHMHUUYECKHE
(hopmyBl
12-13 | BaneHTHOCTB BanentHOCTB. CTpykTypHBIE ¢opmynbl. | OOBsSICHATB, 4YTO  Takoe | JemMoHCTpammu. §8 ymp4,5
XUMHYECKHE  DJIEMEHTBl C  IIOCTOSHHOH W | «BaJICHTHOCTB). Koncrpynposanue
IepeMeHHO BasieHTHOCThIO. BbBox ¢opmyiner | [TornMmaTs OTPAKEHHE | IIAPOCTEPIKHEBBIX
COCIMHEHHUS 10 BaleHTHOCTH. OrmpereneHue | mopsaka COCIMHEHUS | MOJAEeH MOJIeKyI
BaJIEHTHOCTH XMMHUYECKOTO AJIEeMEHTa 1o (opMylie | aTOMOB B MOJIEKyJIax
BemiectBa. CocTaBieHHE HA3BaHUI COEIMHEHUIl, | BEIIECTB MOCPEJICTBOM
COCTOSIIIUX M3 JIByX XUMHYECKHUX 3JIEMEHTOB, IO | CTPYKTYPHBIX (hOpMYIL.
BAJICHTHOCTH.  3aKOH  IIOCTOSIHCTBA  COCTaBa | YMETh COCTaBJISATh
BEIIIECTB. (bopMynBl  COeMHEHUH 110
BaJEHTHOCTH M ONpPEAEITh
BaJICHTHOCTb JJIEMEHTA
o bopmyie ero
COEJMHEHUS
14 Xumuueckue — peakuuu. | XUMHYECKHe peakuuu. PeareHTsl M TNPOAYKThl | XapaKTepHU30BaTh JemoHcTpanuu. §9 ynp.1-7
[MpusHaku u ycnoBus ux | peakuuu. [Ipn3Hakym  XMMHYECKHX  peakIMH. | XMMHUYECKYIO peakuuio u e€ | Amnmapar Kumnma.
MIPOTEKAHUS YcoBus MX IPOTEKaHMA U IpeKpamieHus. Peakium | ygacTHHKOB (peareHTsl u | Pasmoxxenne
TOpPEeHUs. DK30TEPMHUYECKHE M HHIOTEPMHUYECCKHE | MPOAYKTH PEAKIIUH). Ouxpomara aMMOHHUSI.
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peaxIuu. OnuceiBaTh mnpu3Haku U | [opeHne  ceppl
YCIIOBUS TCUYCHHUS | MAarHUEBOH JICHTHI.
XUMUYECKHUX PCaKIIHA. JIaGopaTOpHBIE OMBITHL
Paznuuars 5. Bzaumonenicteue
AK30TCPMHUUECKHUE W | pacTBOPOB XJIOPHIOB U
SHIOTEPMHUYCCKHE PEAKIIUU. | HMOIMIOB KaJIHs C
CoOTHOCHUTH peaxu | pacTBOPOM HUTpaTa
TOPEHHUs U dK30TepMudeckue | cepedpa. 6. [Tomyuenue
peaxmuu. runpokcuaa menu(Il) n
HabnromaTe ¥ ONHCHIBATE | €ro B3aNMOACHCTBHE C
XMMHUYECKUH KCIEPUMEHT C | CEPHOM KUCIOTOU. 7.
[IOMOUIBIO pycckoro | B3aumopeiictBue
(ponmHOTO) s3bIKA W SI3BIKA | PacTBOpa COJBI C
XUMUHU KHCJIOTOM
15-16 | 3akoH cOXpaHCHHS MacChl | 3aKOH COXPaHEHHUs MAacChl BellecTB. Xumuueckue | DopMynupoBath 3aKoH | JleMoHCTparuu. §10 ynp.6,7
BEIIECTB.  XuMHUeckue | ypaBHeHHs. CocTaBleHUE XMMHUUYECKUX YPAaBHEHUU. | COXpaHEHUS maccsl | [loptpeTst M. B.
ypaBHEHHUS. Wndopmanmns, koropyro Hec€T xumuueckoe | BemectB. CocTaBisith Ha ero | Jlomonocoa m A. JI.
YpaBHCHHE. OCHOBE xumudeckue | JlaByasse. T'openne
YpaBHEHUSL. ¢docdopa. OnbITH,
TpaHciupoBaTh WLTIOCTPUP YIOIIIHE
HHPOPMALHIO, KOTOPYIO | 3aKOH COXpaHCHHS
HECYT XUMHYECKHE | MacChHI BEIICCTB.
YpaBHEHHUSL. JlaGopaTopHBIE OIIBITHI.
DKCIIepUMEHTAIIFHO 8. IIpoBepka 3akoHa
MOATBEPKIATh COXPAHEHHUS MacChl
CIpaBeAINBOCTh 3aKOHa | BEIIECTB Ha MpHUMeEpe
COXPaHEHUS Macchl | B3aMMOJIEUCTBUS
BEIIIECTB. MIET0YH U KUCIIOTHL. 9.
[IpoBepka 3akoHa
COXPaHEHMSI MaCChI
BEILIECTB Ha IIpHMeEpe
B3aMMOJICHCTBHS
IENOYH U COJHU JKeTe3a
(.
HKT.
3axon coxpanenus
Maccel gewecms
17-22 | Twunse xummudecknx | Kmaccudukanus xumudeckux peakiuit mo coctaBy | Kmaccudummuponatsb JemoHCcTpamnuu. § 11 ymp.10
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peakuuii W YUCIY pEareHToB W  NPOJAYKTOB. TuIbI
XUMHUUYECKHX peakiuid. Peakumum coeanHeHus,
pasioxenusl, 3amenieHus 1 oomena. Karanuzatopsl
U KaTaius.
KyTmopoce.

XMUMUYECKHE PEaKIUu IO
MPU3HAKY YHKCJIa U COCTaBa
pearcHTOB U MPOJIYKTOB.
XapakTepu3oBaTh poib
KaTaJn3aTopa B MPOTEKaHHH
XUMUYECKOU pEeaKIUH.
HaOmromate ¥ ONKCHIBATH
XUMHYECKIH IKCIEPUMEHT C
TTOMOIIBIO pyccKoro
(pomHOTO) s3BIKA W SI3BIKA
XUMHUH

Tl'openune docdopa,
pacTBOpeHHe MpPOIyKTa

runpokcuna meau(Il) u
€ro pasjokKeHUE TMpH
HarpeBaHUU.
JlaGopaTopHbIE OMBITHI.
10. Pa3znoxenue
MePOKCH/Ia BOIOPOAA C
ITOMOIIIBIO OKCH/IA
mapranmna (IV).
11.3amerienne
JKeJIE30M MEIH B

ropeHuss B BoOJIE U
HCCIIEJOBaHHE
MTOJTyICHHOTO PacTBOpa
JIAKMYCOM.
Bsaumoneiicteue
COJITHOH KHCJIOTHI C
uuHkoM. Ilonyuenue

Pacuer 00bemMa KOMITIOHEHTA ra30BOM CMECH 110 €T0
00BEeMHOI J1071€ 1 Ha000POT.

IIPUPOJHON ra30BOM CMecCH,
KaK BO3yX, U paCCUUTBIBATH
e€ mo 00BéMy 3TOi cMecH.

OnuceIBaTh 00BEMHBII
COCTaB aTMoc(epHOro
BO3/yXa u IIOHUMATh
3HAUYEHHE IIOCTOSIHCTBA
9TOT0 cocTaBa IS
3I0POBBSL.

METHOM
23 [oBTOpeHue u
00001menne TEMBI.
IToaroroBka K
KOHTPOJIbHOI paboTe
24 Kontpoabsnas padora Ne 1 «HayajabHble NOHATHA M 3aKOHbI XMMHM)
Bakneiiliue npeacTaBuTed Heopranudeckux BemecTB. KosnuecTBennble oTHOomenust B xumuu (18 u)
1 Boznyx u ero cocras Cocras Bo31yXa. XapaxkTepHu3oBaTh § 12ynp.4-7
ITonatue 00 oOvemMHON g07€ () KOMIIOHEHTa | OOBEMHYIO JIOJTIO
IIPUPOJHOM ra30BOM CMECH - BO3AYXA KOMIIOHEHTa TaKou
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Kucnopon

[Tonmy4yenue, cobupanue u
pacro3HaBaHue
KUCIIOpOoJa

Kucnopon.  Oson.  Ilomydyenwe  Kuciaopoja.
CoOupanue ¥  pacro3HaBaHUEC  KHUCIOPOJA.
XuMuueckue CBONCTBa KuciIopoaa:

B3aMMO/ICHCTBHE C METallaMH, HEMETaUlaMH H
CJIOXKHBIMH BelllecTBaMU. [IpuMeHeHne Kucuopoa.
KpyroBopot xuciioposa B Ipupoze.

XapakTepu3oBaTh 030H, Kak | JleMoHcTparuu. § 13 ynp.6,7
AIUIOTPOIHYIO [Monyuenue xuciaopoa
MOJU(UKAINIO KHCIOpOJa. | pas3iIokeHHEM
OnuceiBaTh (U3MUECKHE U | MepMaHraHarta Kajlus U
XUMHYECKHe CBOICTBa, | MEpPOKCUIA BOJOPOA.
monydeHne W mnpuMeHerne | CoOmpaHue METOIOM
KUCIIOpoza C | BBITECHEHHS BO3/lyXa H
UCIIONB30BAaHUEM PYCCKOro | Bonsl. PacnosHaBanue
(pomHOTO) s3BIKA W sI3BIKA | KHCIOpoxaa. [opeHme
XHMHH. MarHusi, xernesa, yris,
YcraHaBiauBaTh INPUYMHHO- | cepsl U ¢ocdopa B
CJIC/ICTBEHHBIE CBSI3M MEXAY | KUCIOPOE.
(GU3UUECKUMH  CBOICTBaMU

KHCJIOPOZA U CIIOcO0aMH ero

coOupaHusL.

IIpoBomuth, HAOMIOAATE W

OITICHIBATh XHUMHYECKHH

IKCHIEPHMEHT o

MOJIy4CHHIO, COOMPaHUI0 WU

PAcCIIO3HABAHUIO KHUCIIOPOJa

¢ coOiofeHHeM  TpaBUIl

TEeXHUKH 06€30I1aCHOCTH

PabGorate ¢ naboparopHbiM | IIpakTudeckas pabora | § 13

obopynoBaHrEeM u
HarpeBaTeIbHbIMU
npubopaMu B COOTBETCTBHHU
C  TpaBWIAMH  TEXHUKH
6e30IacHOCTH.

Brinonusate pocTENIINe
npueMbl  oOpamieHust  C
71a00paTOPHBIM
00opyIOBaHUEM: COOHpPATh
npubop AN TOJYYEHUs
ra3oB, IpOBEPSATH €ro Ha
repMETHYHOCTh u
HCIIOJIb30BaTh TSt
MOJTYYSHHS] KUCIIOPO/Ia.
Cobupathb KHUCIIOPOJT

Ne 3
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METOJIOM BBITECHEHHUS
BO3/lyXa H PAacIo3HaBaTh
ero.

Habmromats 3a cBolicTBaMU

BEIIECTB W SBJICHUSIMHU,
MIPOUCXOIAIIUMHU c
BEIIECTBAMHU.

OnuceIBaTh XHUMUYECKUN
SKCHEPUMEHT C ITOMOIIBIO
€CTECTBEHHOTO  (PYCCKOTO

WIH POJHOTO) sI3BIKA U
SI3BIKA XUMHH.

(U3UYECKUMH CBOWCTBAMH H
criocobamu cobupanust
BOJIOPO/Ia, MEXKTy
XUMHYECKHMMH  CBOWCTBaMHU
U €ro NpUMeHeHHEM.

IIpoBoauth, HaOMIOZATH U

BOJOPOJIa C OKCHAOM
menu (1I).
JlabopaTOpHBIE OIIBIT.
13. TTomyuenune
BOJIOpOJIa
B3aUMO/JICHCTBHEM

CocTaBiiTh oTYéT  TO
pe3yabpTaTaM IPOBEJCHHOTO
9KCIEpUMEHTA
4 OKcubt Oxkcunpl. OOpa3oBaHHe Ha3BaHUU OKCHAOB MO UX | Beimenste  cymiecTBeHHbIe | JleMOHCTparuu. § 14 ynp.2,3
¢dopmynam. CocraBienre (HOpMysl OKCHAOB MO HUX | MPU3HAKHA OKCHJIOB Komnnexmus okcuaos
Ha3BaHWAM. [lpencraBuTeny OKcHIOB: Boma u | [laBaTh Ha3BaHUS OKcHIOB | JIabopaTOpHBIE OITBIT.
YIJIEKUCTIBIN Ta3, HeraléHas U3BeCTb. o ux popMyIam 12. IlomyTHEHHE
CocTaBisiTh (hopMyTBI | U3BECTKOBOM BOJBI ITPH
OKCHUJIOB I10 UX Ha3BaHUSM MPOITYCKaHUHU
XapakTepu3oBarb TaKUX | YIIEKUCIIOro rasa
IIPEACTAaBUTEIEH  OKCUIOB,
KaK BOJIa, YIJICKUCIBIN a3 U
HeraméHasi U3BECTh
5 Bonopon Bonopon B npupone. ®usnueckue U XxuMuyeckue | XapakTepu3oBaTh coctaB | JlemoHcTpanuu. § 15 ymp.5
CBOWCTBa  BONOpOAA, €ro  IOJyd4eHue | | Monekynsl, ¢usnueckue u | [lomydenue,
IIPUMEHEHUE. XMUMUYECKHe CBOMCTBA, | cobupaHue u
MOJydeHHe W TIPUMEHEHHE | paclio3HaBaHUE
BOJIOPOJA. BOAOpOJA. I'openue
VYcraHaBnMBaTh MPHUYMHHO- | BOJOPOJA.
CIIEJICTBEHHBIE CBSI3U MexXTy | B3aumoneiicTeue
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[omyyenne, cobupanue u
pacro3HaBaHHE BOZOPOAa

OIHUCHIBATD XUMUYECKUI
9KCIICPUMCHT 1o
MOJYYCHUIO, COOUPAHUIO U
pacro3HaBaHUIO BOJOPOJA C
CcOOII0IEHNEM TIPaBHI
TEXHUKH O€30ITaCHOCTH.

IIUHKA U COJITHOM
KHUCJIOTBI

Pabortare ¢ maGopaTopHBIM
o00opynoBaHuEM u
HarpeBaTeIbHBIMA
mpuOOpaMu B COOTBETCTBHH
C TIpaBWJIaMH  TEXHHUKH
6e30IMacHOCTH.

BrimonHaTe npocTeifiue
npueMbl  oOpailieHust ¢
11a00paTOPHBIM
000pyIOBaHHEM: COOMpATh
npubop ANA  MOJMy4YeHHUs
ra3oB, TPOBEPSITH €ro Ha
TepPMETUIHOCTD u
HCTIOJIB30BaTh ULt
MOJYYCHUS BOJOPOA.
Cobupats BOIOPO METOIOM
BBITECHEHMs ~ BO3AyXa |
pacro3HaBath €ro.
Habnromate 3a cBoiicTBamMu
BEIIECTB U  SIBJCHUSIMH,
MPOUCXOISIIUMHU c
BEIIIECTBAMH.

OnuceIBaTh XUMUYECKUI
9KCIIEPUMEHT C ITOMOIIBIO
€CTECTBEHHOTO  (PYCCKOrO
WIH POJHOTO) S3bIKA H
SI3BIKA XUMUH.

CocraBisTh oT4éT  TI0
pe3yapTaTaM IIPOBEICHHOTO
IKCIIEPUMEHTA

[IpakTrdeckas padora
Ne 4.

Kucinorsr

Kucmorbl, Wx cocraB W wuX Ki1accuurarmsl.
Wunukatopel. Tabmuma pactBopumocTtu. CostHas

AHaTU3UPOBAThH COCTaB
KHUCJIIOT.

JemMoHcTpauu.
Komnekmus

§ 16 ymp 1-5
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" cepHasd KUCJIOTHI, UX CBOMCTBa U IMPUMCHCHUEC

Pacno3HaBaTh KHCIOTEI C
MOMOILBI0 UHIUKATOPOB.
XapaxkTepu3oBaTh
npeacTaBuTeneit KHCIIOT:
COJISIHYIO U CEPHYIO

YMmers XapaKTepU30BaTh

PacTBOPUMOCTb COEAUHEHUN
c IIOMOILBIO TaOINIIBI
PacTBOPUMOCTH.
YcTaHaBnuBaTh MPUYUHHO-
CJICJICTBCHHBIC CBS3U MEXKIY
CBOMCTBAMHM  COJITHOM U
CEPHOI KHCJIOT U 00JIaCTSIMU
nux HpI/IMeHeHI/IH.
Oco3HaBaTh HEOOXOIMMOCTD
coOuoieHust TpaBUIl
TEXHUKHA OE30MaCHOCTH TIPH
paboTe ¢ KICIOTaMH.

MHUHEPAITBHBIX KHCIIOT.
[paBuno pazbasieHus
CEpoUl KUCIIOTHI.
JlabopaTOpHBIE OIIBIT.
14. Pacnio3HaBaHue
KHCJIOT HHANKATOPAMH.

F33006pa3HBIX BCIICCTB

BCIICCTB. OtHOCHUTEIbHAS IJIOTHOCTD OJHOTI'0 rasa

10 JIPYTOMY.

Kparnsie €IMHUIIBI

HM3MEPEHUs —

«MOJIIPHBIIT 00BEM Ta30BY,
«HOpPMAJIbHBIE YCIIOBUSI.
Pemars 3a71aun c

8 Conu Conu, ux cocraB MU Ha3BaHHUs. PacTBopuMOCTb JemoHcTpauuy. § 17 ynp 3,4
coneit B Boze. IlpeacraBurenu coseil: Xjaopun Komnexknus coieii.
HaTpus, KapOoHaT HaTpust, pocdaT KarbIus. Tabnmma
pacTBOPUMOCTH
OCHOBaHUH, KUCJIOT U
COJIEH B BOJIE
9-10 | KomnuuecTBo BeliecTBa IlocrostHHass ABoraapo. KommdectBo BemectBa. | OOBACHATh, uTO  Takoe | JleMoHCTpanuu. § 18 ymp4-7
Mons. Monapras wmacca. KpaTHele eIUHMIBI | «KOJHMYECTBO  BemlecTBa», | HekoTopeie MeTasuIbL,
HM3MEPEHUs KOJIMUECTBA BEIIECTBA — MUJUIUMOJIb U | «MOJIbY, «IOCTOSIHHAS | HEMETAJUIbI U
KWIOMOJIb, MWUIMMOJSIDHAsE M KWIOMOJISIpHas | ABorajapoy, «MOJISIpHAs | COCJMHEHUS
MAaccChl BEIeCTBA. Macca. KOJINYECTBOM
Pacuers! ¢ ucronbp30BaHUEM MOHATHH «KonndecTBo | Pemath 3a7a4u c | BemectBa B 1 MOJIb
BEIIECTBA», «MOJSIPHAs Maccay, <«IOCTOSHHAs | UCIIOJb30BAHMEM  MOHITHI
ABorazpo». «KOJINYECTBO  BEIIECTBAY,
«MOJIsIpHast Mmaccay,
«ocTosiHHas ABOraipo
11 MonspHblit o6beM | 3akoH ABorajpo. MomnspHbIi 00beM ra3000pa3HbIX | OOBSICHATH,  YTO  TakKoe § 19 ynp.5-10
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MWUINMOJISIDHBIA M KMJIOMOJISIDHBIH ~ OOBEMBI | UCIOJIb30BAHHEM  HOHSITHI
ra3000pa3HbIX BELIECTB. «KOJIMYECTBO  BEIIECTBaY,
PacuyeTsl ¢ uconp30BaHUEM MOHATUH «KOJIUYECTBO | «MOJSpHAS Maccay,
BEILIECTBAY, «MOJISIPHAS Maccay, «MOJIAPHBIH 00beM | «MOJISIDHBIII 00BEM Ta30BY,
ra30BY», «IOCTOSHHAA ABOTagpoy» «IOCTOSTHHAsE ABOTaIpoy.
12-13 | Pacuérsl Mo XUMUYECKUM | PacueTsl ¢ HCIIOIB30BaHNEM TOHATHI «KOJIMYECTBO | XapaKTepHU30BaTh § 20 ynp.3.,4
YpaBHEHHSIM BEIIIECTBA», «MOJIIPHAS Maccay, «MOJISIPHBII 00bEM | KOJIMYECTBEHHYIO  CTOPOHY
Ta30B», «IUCIO ABOTazpo» XMUMHYECKHX OOBEKTOB |
MPOLIECCOB.
Pemate 3a1a4u c
UCTIONIb30BAaHUEM  HOHITHI
«KOJMYECTBO  BEIIECTBay,
«MOJApHas Maccay,
«MOJIAPHBIII 00BEM Ta30B»,
«IOCTOSTHHAsT ABOT'aJIpo
14 Boga. OcHoBanus I'mapocdepa. KpyroBopor Boasl B mpupope. | OObsiCHATh, u4TO  Takoe | JleMOHCTpauuu. § 21 ynp.5,6
duznyeckue U XUMHUYECKHE CBOMCTBAa BOJBI: | «OCHOBaHHS»,  «enoun», | Komnexuus
B3aMMOJICHICTBHE C OKCHIaMHU. «KAueCTBEHHAasl  peaklUsA», | OCHOBAHUIL.
OcHoBaHMs, X cocTaB. PacCTBOPIMOCTh OCHOBAaHUH | «MHIUKATOP. JIaGopaTOpHBIE OIIBIT.
B Bome. l3MeHeHme okpacku uUHIWKaTopoB B | Kmaccudumuporats 15. 3menenue
menouHoi cpexe. [IpencraBurenn  mienodei: | OCHOBAaHHSA 10 | OKPAaCKH MHANKATOPOB
THAPOKCUBI HATPHS, KK ¥ KAJIBIHSL. pacTBOPUMOCTH B BOZE. | B IEIOYHOMH cpee.
Onpenenstb
MIPUHAATICKHOCTH
HEOPTraHMYECKUX BEIIECTB K
KJ1accy OCHOBaHUMU o
dbopmyie.
XapaxkTepu3oBaTh CBONCTBa
OTJENBHBIX TpeACTaBUTEICH
OCHOBaHUH.
Hcnonb3oBath Tabauiy
pPacTBOPUMOCTH TSt
OINpeneNneHus
PacTBOPUMOCTH OCHOBaHMH.
15 PacTBops!. MaccoBast | PactBopurens u  pactBOopéHHOe  BemecTBO. | OOBSCHATH, 4YTO  TaKoe § 22 ynp.5-7
J07Ist pactBopéHHoro | PactBopsl. PactBopenme. T'mapatel. MaccoBasg | «maccoBas J07st
BeIIleCTBa JOJST  pacTBOPEHHOTO  BeHIeCTBA.  Pacyersl, | pacTBOPEHHOTO BEIIECTBAY.
CBSI3aHHBIE C MCITOJIb30BAHMEM ITOHATHS «MAcCOBas | YCTaHABIMBATh AHAJIOTHH C
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16

[IpurotoBnenue

pacTBOpOB coyel C HX

3aJaHHOM
JoJei

MacCOBOM

J0JIs1 paCTBOpéHHOFO BCIICCTBA».

00BEMHOIM noneu
KOMIIOHEHTOB ra3soBoii
cMecHu

Pemarsp 3a71a4n c
HCIOJIB30BAHUEM  ITOHSTHI
«MaccoBas J0JI1 dJIEMEHTA B
BEIIIECTBEY, «MACCOBAsT OIS
PacTBOPEHHOTO BEIIECTBAY,
«00BEMHAs IO
ra3000pa3HOro BEIIECTBA»

PaGortate ¢ maGopaTopHBIM
obopynoBaHueM u
HarpeBaTeIbHBIMU
mpubopaMu B COOTBETCTBUHU
C  TpaBWIAMH  TEXHUKH
6e30MacHOCTH.

BrimonnaTe npocTeiiue
mpueMbl  o0pamieHuss ¢
nma00paTOPHBIM
000pyIOBaHUEM: C MEPHBIM
IUIAHAPOM, C BECAMH.
HaGmromate 3a cBoiicTBaAMH
BEIIECTB U  SIBJCHUSIMH,
MPOUCXOSIIIUMHU c
BEIIIECTBAMH.

OnuceiBaTh 3KCHEPUMEHT C
MOMOIIIBI0  €CTECTBEHHOTO
(pycckoro Wi POJHOTO)
S3bIKa W SI3BIKA  XHFMUHU.
CocraBnsiTh  OTYETHI  TI0
pe3yJbTaTtaM NpOBEIEHHOTO
IKCIICPUMCHTA

l'otoBuTH  pacTBOpBHl  C
ONpeIeNIEHHOM MaccoBOM
Jloyien PacTBOPEHHOTO
BEIIECTBA.

INpakTrueckas pabora
Ne 5

17

O60061IeHre U CHCTeMaTH3aIMsI 3HAaHUH 110 Teme «BakHelue mpeIcTaBuTeNI HEOPTraHWIECKHUX BenlecTB. KoMuecTBeHHBIE OTHOLICHHUS

B XUMUW»
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| 34

| 18 | KouTtposabHas padora no teme «BaxkHeiilue npeacraBure/im Heoprannyeckux BemectB. KosnyecTBeHHbIe OTHOIIEHUSI B XMMMI» |
OcHOBHBIE KJIACChl HEOPraHMYECKHUX coenuHeHnii (32 4 + 1 v)
1-4 Oxkcuppl: knaccudukanus | O0oOmienne  cBemeHuid 00  okcmpaX, ux | OOwscHAT, 4r0  Takoe | JlaboparopHbie ombIThL. | § 23 ymp.4-6
U CBOWCTBA knaccu(UKaluy,  Ha3BaHUSIX W CBOMCTBAX. | «HECOJICOOPA3yIOIIKE 17. Bzaumopeiictpue
Cnoco0bl MOJTy4eHHsT OKCHJIOB OKCHUJIBI», OKCH/1a KaJIbIUsl C
«coneoOpazyromiye Bozoil. 18.
OKCHIBI», «ocHOBHBIE | [TomyTHEeHHE
OKCHIBI», «KHCJTIOTHBIE | M3BECTKOBOW BOJIBI
OKCHIBI».
Xapaktepu3oBaTh  00IIHE
XUMHYECKHE CBO¥icTBa
COJIeO0pa3yIOIMUX OKCHIOB
(KUCTIOTHBIX U OCHOBHBIX)
CocTaBiiTh ypaBHEHHUS
peaknui c y4acTUEM
okcunoB. Habmopate u
ONKCHIBATh  pEeakuuu ¢
y4acTueM OKCH/JIOB c
MOMOIIBI0  €CTECTBEHHOTO
(pycckoro Wi POIHOTO)
SI3BIKA U SI3BIKA XUMUH.
[IpoBomuTh OTIBITEHI,
TIOITBEPIKTATOTIIHE
XMMHUUYECKHE CBOICTBa
OKCHJIOB C COOIO/IeHHEM
MpaBUII TEXHUKH
6e30I1acHOCTH
5-6 Pemenne  3amau 1o
YpaBHEHUSM PEaKITUs
7-10 | OcHoBaHus: OcHoBaHMs, WX Kiaccupukanus, #Ha3BaHus u | CoCcTaBIsATh ypaBHeHust | JIabopaTtopHbIe ONBITEL | § 24 ymp.4-6
KIaccu(UKaIus U | cBONcTBA.  B3aumopeilictBue ¢ KUCIOTamy, | peakuui c yaactueM | 19. Peakius
CBOMCTBa KHUCJIOTHBIMU OKCHJaMHU U coisiMH. PasnokeHue | OCHOBaHHIA. HelTpanuzauuu. 20.
HEpacTBOPUMEBIX ocHOBaHMU. CriocoOwl monmyuenns | Habmomate w  omnmceBath | [lomydenue
OCHOBaHHUHU. peakiuu ¢ yqactuem Kuciot | rumpokcuma menu (II)
C TIOMOIIBI E€CTECTBEHHOIO | U €ro B3auMoJeicTBue
(pycckoro wWiIM POIHOTO) | ¢ KUCIOTOM. 21.
SI3BIKA U SI3BIKA XUMUH. Pasznoxenune
[IpoBoanTh onbIThl, | ruapoxcuaa meau (I1)
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MOATBEPKIAIOLIUE MIPU HArpeBaHUHU
XUMUYECKUE CBOICTBa
OCHOBaHHUH, C COOJIOIEHUEM
TIPaBUII TEXHUKH
0e30MacHOCTH
11-12 | Pemrenue 3amaq o
YpPaBHEHMSIM peakuuil cC
HCIIOJIb30BaHUEM
MacCOBOH JOIU
13-15 | Kucnotsr: Kucnotsl, nx kmaccudukanus u HazBaHust. O6mme | Xapakrepu3oBath — obmrue | JlabopatopHsie ombITeL. | § 25 ymp7-11
KIaccu(UKaIus M | XUMHUYCCKHE CBOMCTBa KHCJIOT. B3ammopaeicTBHe | XMMHYECKHE cBoiicTBa | 22. B3aumopeiicTBue
CBOMCTBa KHCJIOT C MeTaUlaMU. ODJCKTPOXUMHUYCCKUH psa | KHCIOT KHCJIOT ¢ MeTaJlJlaMHu.
HanpshkeHui Metamio. B3zanmoneiicteue kucnot ¢ | CocTaBiIsATh ypaBHeHus | 23. BzaumopeiicTBue
OKCHJIaMH METaJuloB. B3ammopeicTBHE KHUCIOT C | peakiuil c Y4aCTHEM | KHUCJOT C COJISIMHU
OCHOBaHMSMH —  peakius HeUTpanu3auuu. | Kuciaor. HaOmromate
BzaumoneiictBue Kucnor ¢ consamu. IlonmydeHue | omucelBaThb — peakuuM — C
OCCKUCIIOPOIHBIX M KACIOPOICOICPIKAIIUX KUCIIOT. | y4acTHEM KHUCJIOT c
IMOMOIIBI0  €CTECTBEHHOT'O
(pycckoro Wi POIHOTO)
SI3BIKA U A3BbIKA XUMUHU.
[IpoBomuTh OIIBITHI,
TIOITBEP K TAIOTIIHE
XUMHUYECKHUE CBOMCTBa
KHCIIOT, C COOJIIOJICHUEM
MpaBUII TEXHUKHU
0€e30IMacHOCTH
16-17 | Pemenue 3a7a4 Ha
KOJIMYECTBO BEIIECTBA
18-21 | Comu: knaccudukauust | Conu, ux  kiaccudukanms W cBoicTBa. | Paznuyarh noHatus | Jlabopatopusie onbIThL. | § 26 ymp.4-7
CBOIiCTBa BsaumoeiicTBrE coJiei ¢ «cpemHue commy, «kuciable | 24. O3HaKOMIIEHUE C
METaJIaMH, 0COOCHHOCTH 3THUX peakuui. | CoJm», «KOCHOBHbBIE KOJUICKIIMEH COJICH.
BzanmogeiicTBue conem ¢ COJIN. 25. BsaumonelicTBrue
COJISIMH. XapakrtepuzoBate  obmue | cynpdara memu (II) c
XHUMHUYECKHUE CBOMCTBaA | *kene3oM. 26.
coJIei. BzaumonetictBue
CocCTaBJIsATh YpaBHEHHUS | COJIeH C COISIMU
peaxknuii ¢ y4acTHEM COJIEH.
Habmonate u
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OIMCHIBATHL  peakuuu ¢
Y4aCTHEM COJIEH C IIOMOILIBIO

€CTECTBEHHOTO
(pycckoro wim  poOAHOIO)
A3bIKa U A3bIKA XHMHH.
[IpoBoguth OIIBITHI,
MOATBEPXKTAFOIIIE
XUMHYECKHE CBOICTBa
coleit ¢

co0moieHIeM MpaBUI

TEXHUKHA 0€30IIaCHOCTH

22-23

Pemenue 3agau Ha cMecu

24-27

I'eneTnueckas cBSI3b
MEX]ly Kilaccamu
HEOPTaHUYECKUX
BEIIECTB

28

Pemenne
SKCHEPUMEHTAIbHBIX
3a1a4

I'enernyeckue psiabl
I'eneTnueckas cBsI3b
MEX]ly KJacCaMU HEOpPraHUYECKUX BEILECTB.

MCTaZla W HEMCTaJlIa.

XapakTepu3oBaTh IOHATHE
«TEHETUUYECKUH Psay.
WnroctpupoBaTth
TeHEeTHUECKYI0 B3aUMOCBS3b
MEX]y BEIleCTBAMMU:
MIPOCTOE BEIIECTBO — OKCHJ
— TUAPOKCHU]L — COJIb.
3amnmceIBaTh ypaBHEHUSA
PEaKIHii, COOTBETCTBYIOIINX
MIOCJIEI0BATEIILHOCTH
(«uenouke») IpeBparIeHHA
HEOPTraHMYECKUX
BEIIIECTB
KJIACCOB.

Ppa3MYHbIX

JlabopaTopHble OMBITHL.
217. T'enetnueckas
CBS3b Ha IIpUMEpPE
COCIUHCHUM MEIIH.

§ 27 ynp2-7

Ymets oOpamarscs c
71a00paTOPHBIM
000opyoBaHUEM U
HarpeBaTCJIbHBIMU
npudopaMu B COOTBETCTBUH
C MIPaBUIIAMH TEXHUKU

0€e30I1aCHOCTH.
PacnosHaBaTh ~ HEKOTOpEIC
AHWOHBI U KATHOHBL.
Hab6monarts CBOMCTBa
3IEKTPOJIUTOB u

MIPOUCXOAAINNX C HUMH

[IpaxkTryeckas pabora
Ne 7

Crp 121-122
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spiaeHuil. HaOmromate u
OITHCHIBAThH peakuuu c
Y4acTHUEM DIIEKTPOJIUTOB C
IIOMOINBI0  €CTECTBEHHOTO
(pycckoro WM POIHOTO)
SI3BIKA U SA3BIKA

XHUMHH.

DopMyIUPOBATH BBIBOJBI 10
pe3ynbTaTtaM IpoBEIEHHOIO

AmdoTepHbIe OKCHIIBI 1
rHAPOKCHABL. KOMIUIEKCHBIE COH.

PackpriBaTh XUMUYECKUN
CMBICTT (3THMOJIOTHIO)
Ha3BaHUU

€CTECTBEHHBIX CEMEHCTB
ApryMeHTHpPOBATh
OTHOCUTEIILHOCTh Ha3BaHUS
«WHEPTHBIC Ta3bI»
OOBSACHATH, UYTO  TaKoe
«aM@oTepHbIE COSTUHEHUS.
HaGmonats u

OTIMICHIBATh PEAKIIUU MEXIY
BEIIECTBAMH C  ITOMOIIBIO
pycCKOro

(pomHOTO) sI3BIKA W SI3BIKA
XUMHH.

XapakTepu3oBarhb
JIBOMCTBEHHBIH  XapakTepe
CBOWCTB aM(OTEePHBIX

CBOMWCTB.

HKCICpPUMEHTA
29-30 | OGo0menne n cucTEeMATH3AIHUs 3HAHUI 10 TeMe «OCHOBHBIE KJIACCHI HEOPraHHYECKHX COeTHHEHH»
31 KontposabHasi pa6ora no teMe «OCHOBHBbIE KJIACCHI HEOPraHMYECKUX COeTMHEHUII»
32 AHanu3 KOHTPOJBHOH paboThI
Iepuoanyeckuii 3axoH u Ilepuoguyeckas cucreMa xuMmudeckux 3iemMeHToB .M. MenaeaeeBa u crpoenne aroma (12+2 4)
1 EcrecTBeHHbIE EctecTBeHHBIC ceMeiicTBa XUMUYIECKUAX 3JIeMEHTOB: | OOBACHATH npu3Haky, | JJabopaTopHbie OmBITEL | §28 ymp6-9
ceMeicTBa XUMUYECKUX LIEJI0YHbIE U MO3BOJIAIOIINE OOBENUHATH | 28. [Tonyuenue
3JIEMEHTOB. LIEJI0OYHO3EMEIIbHBIE METaJlIbl, rajoreHsl, | TPYIIIbI amdoTepHOro
AmdoTtepHOCTh HWHEPTHBIE XUMHUYECKUX DJJIEMEHTOB B | THAPOKCHUAA U
(6aroposHbIe) rasbl. AMDOTEPHOCTh. | €CTeCTBEHHBIE CEMEHCTRA. WCCIIEJIOBAHHE €r0
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OKCHUIOB U THAPOKCHUIOB.
HpOBOZ[I/ITI) OIIBITHI 10

MOJTYYSHHIO "
MOATBEPKICHUIO
XUMHYECKUX

CBOWMCTB aM(pOTEpHBIX

OKCHIOB U THAPOKCHIOB C
COOIFO/ICHIEM TIPaBIII
mexuuKu 6e3onacHocmu.

«OTHOCHUTCJIbHAs aTOMHaA Maccay.

[Tosydars mHpOpPMAIUIO TIO

2 OrtxkpsiTue 1. Otkpoitue [. Y. MenneneeBbiM [lepuoauueckoro | PaznuuaTe ecrecTBeHHYIO U | JeMoHCTpamuu. §29 ynp 1-6
MeHzeneeBsIM 3aKOHA U HCKYCCTBEHHYIO Paznnansle (hopmbl
IIepuoauueckoro 3akoHa | CO3/laHUE UM Ilepnoguueckoit CUCTEMBI | KiacCU(pUKaIHH. TabIIHII

XMMHYECKHX 3JEMEHTOB. ApryMeHTHpPOBAaTh HEepUOTUUECKON
oTHeceHHe lleprHoauuecKoro | CHCTEMBI.
3aKOHA K MopenupoBaHue
€CTECTBEHHOU IIOCTPOCHUS
KiaccuduKkarmu. [Nepuoanueckoii
MopennpoBaTth XUMHYECKHE | CHCTEMBI
3aKOHOMEPHOCTH ¢ | . . Menneneena
BBIIIEIICHUEM HUKT. Urpa no [ICX3
CYIIECTBEHHBIX Kosekmus ciaitnos.
XapaKTepUCTHK OOBEKTa U
MPEJCTAaBICHNUEM HX B
MIPOCTPAHCTBEHHO-
rpaduyeckoll MM 3HAKOBO-
CUMBOJIMYECKOH popme

3-4 Crpoenue aToma. | AToOMBI Kak Qopma CylecTBOBaHUSI XUMHUYeCKUX | OOBsCHATB, 4TO  Takoe | JlemoHcTpaumu. §30
OCHOBHBIE CBEJCHHA O | DJIEMEHTOB. «IIPOTOHY, «HEHTpoH», | Moaenu aToMOB ymp.4-8
CTPOCHUH aToOMa. OCHOBHBIE  CBEIEHHSI O CTPOCHHH aTOMOB. | «3JIEKTPOHY, XUMHUYECKUX

Jloka3arenscTBa «XUMHYECKUI JJIEMEHT», | 2JEMEHTOB.
CI0KHOCTHU CTpOEHUS aTOMOB. OmnbITHL | «MacCOBOM YHCIIO.

Pezepdopna. [Tnanerapuas OnuceiBaTh CTPOEHHUE sApa

MOJIENb CTPOEHUS aTOMA. aToMma HCHONb3Ys

CoctaB aTOMHBIX sfep: HPOTOHbI, HeHTpoHsl | Ilepuognueckyro

OTtHOCUTEeNbHAs cucreMy XUMHUYECKHX

aToMHas Macca. B3auMOCBsSI3b MOHATHI «IIPOTOH», | 2JIEMEHTOB JING S

CHEWUTPOHY, Menpeneesa.
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XMMHUH M3 pa3iIM4HBIX
UCTOYHUKOB,
aHAJIM3UPOBAThH €€.

5-6 CrpoeHue 3eKTPOHHBIX Muxkpomup. DnekTpoHbl. CTpoeHne 3JeKTpoHHBIX | OOBSCHATH, 4YTO  TakKoe § 31,
YPOBHEN aTOMOB YPOBHEHN aTOMOB «IIEKTPOHHBIA CIIOW» WU ymp.3-10
XUMHUYECKUX 3JIEMEHTOB xumuueckux 3neMeHToB NeNe 1-20. IloHsiTue 0O | «9HEpreTUYECKUi
NeNel-20 B Tabmure 3aBEPLIEHHOM YPOBEHB.

.M. Menneneena. 3JIEKTPOHHOM YpPOBHE. CocTaBmiTh CXEMBbI
pacnpeneneHust 3JIEKTPOHOB
IO AJIEKTPOHHBIM
CIOsSIM B JJIEKTPOHHOU
000J10uKe

7-8 [Tepuoanueckuii 3aKoH M3oronbl.  dusnueckuii  CMBICI  CUMBOJUWKH | PackpwiBaTh (busnueckuit § 32,
.. Menaeneesa u Ilepuoguueckoit CMBICIT: MOPSAAKOBOTO ymp.4-6
CTPOEHHUE aToMa CHUCTEMBI. CoBpeMeHHas (dbopMyITHpOBKa | HOMEpa XUMHYECKOTO

[lepronudeckoro 3aKoHa. JJIeMEHTa, HOMepa IMepHoia
V3MeHeHHNs CBONCTB 3JIEMEHTOB B IepHoOJax M | U HOMepa IPYIIIHI.
rpynnax, Kak OOBACHATH 3aKOHOMEPHOCTH
(GYHKIMA ~ CTPOCHWS  DIICKTPOHHBIX  00OJOYEK | M3MEHEHMS METaTMYECKUX
aTOMOB. u
HEMETAJNINYECKUX CBOICTB
XUMHYECKHX JIIEMEHTOB U
HUX COEIUHEHUH B
nepuoax M rpymmnax.

9-10 | XapakTepuctuka XapakTepucTuKa dJeMeHTa-MeTasla U JJIeMeHTa- | XapaKTepu3oBaTh JemoHcTpamnmu. § 33, ymp.7-
XUMHUYECKOI0 JJIEMEHTa HEMeTaJlIa 110 UX XMMHYECKHe 3MIeMeHTsl |— | Mogaenu atomoB | 11
Ha OCHOBaHHH €T0 MTOJIOKEHHIO B Ilepmoanueckoit cucreme | 3-ro IepHoJIOB IO UX 3JIEMEHTOB 1—3-ro
MIOJIOKECHHS B XMMHUYECKHX 3JEMEHTOB MOJIOKEHHUIO B HEepUOJIOB
ITepuonuueckoit . . Menneneena. [Tepuoanueckoii cucteme
cucreme XMMUYECKHX JIEMEHTOB /J].

.
Menzeneesa.
ApryMeHTHpOBaTh CBOMCTBA
OKCHJIOB U THUJPOKCHUJIOB
METAaJUIOB U
HEMETAJJIOB OCPEICTBOM
YpaBHEHHUH peakuuil
11-12 | 3nauenue CoolmieHns ydJammxcst O JKH3HH, HaydyHOH u | OmpenensTs HCTOYHUKHU Crp.148
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IIepuognueckoro 3akoHa
u [lepuoanueckoit
CHUCTEMBbI XUMHUYECKUX
anemeHToB /1. 1.
Menneneesa

00I1IECTBEHHOIT
JIeATEIbHOCTH AN.
«[lepuonuyeckomMy 3aKOHY HE
IPO3UT paspyllicHHE, a TOJIbKO pA3BUTHE W
HAJCTPONKHU

oO0eraroTCs»

MenpeneeBa

XUMHUYeCKoi nHdopmannu
[Tonyuarb  HEOOXOIUMYIO
nH(opMannIo U3 PA3IUIHBIX
HCTOYHHKOB,

aHAIU3UPOBaATh eé,
0pOpPMIIATH
nH(pOpMAIMOHHBIN NPOIYKT,
MPE3eHTOBAaTh €ro, BECTH
Hay4HYIO JVICKYCCHIO,
OTCTaBaTh CBOIO
TOYKY 3pEHHS
KOPPEKTUPOBATH €€.

Ui

Xumnueckasi cBsi3b. OKHCIHTEILHO-BOCCTAHOBHUTEIbHBIE PE€aAKIIUHU 12+2 ‘l)

Nonnas
CBSI3b.

XUMHYCCKasA

Honnas xuMuveckas cBsi3b. MIOHBI, 00pa3oBaHHBIC
aToMaMHu

MeTaIoB M HeMmeTalwioB. CxeMbl 00pa3oBaHUs
HWOHHOM CBA3M AJIA

OMHAPHBIX COoeIMHEHU.
KpUCTAJIMYECKUE PEIIETKU U
(¢u3ndeckue CBOMCTBAa BEIIECTB C 3TUM THIIOM
pewérok. [lonsarue

0 opMyITBEHON eTUHIIIC BEIIECTRA.

Honnrie

OOBSACHSTH, UTO TAKOE
VOHHAsI CBSI3b, HOHBI.
XapakTepu30BaTh MEXaHU3M
00pa3zoBaHusi HOHHOM CBSI3U.
CocCTaBsITh CXEMBI
00pa30BaHNsI HOHHOW CBS3H.
Hcnonb30BaTh 3HAKOBOE
MOJICITUPOBAHIE.
OrnpenensiTe TUIL
XUMHYECKOH CBSI3H 110
(dhopmyie BemecTna.
ITpuBoauTh IpUMEpPHI
BEILIECTB C HOHHOM CBSI3bIO.
YcranaBnuBaTh NPUYUHHO-
CJIEJICTBEHHBIE CBSA3U MEXKIY
COCTaBOM

BELLECTBA U BUJIOM
XUMHUUYECKOH CBSI3U, MEXIY
HMOHHOH CBSI3bIO U
KPUCTAIITUYECKUM
CTPOEHHUEM BEILIECTBA,
MEXAY KPUCTAJUIMYECKUM
CTPOEHUEM BEIIECTBA U €r0
(U3UIECKUMH CBOIICTBaMHU.

KoBanenTnas

KoBanenTHas xuMmudeckas CBS3b. 3J'IeKTpOHHI)Ie u

OOBSACHATH, UYTO  TaKoe

HUKT
Komnexknus

(8-10)

ClIaliIoB

JeMoHcTpamuu.
BuneodparmenTsr 31
cianasl «MoHHas
XAMHUYECKasT  CBA3bY.
Komiexuust BemecTs ¢
HOHHOHM XUMHYCCKOH
CBSI3BIO. Mopenu
HOHHBIX
KPUCTAITMUECKHUX
pELETOK.

§ 34 ynp.3-5

§ 34, ynp.1-5
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XHUMHUYecKast CBSI3b.
MexaHu3M 00pa3oBaHUs
KOBAJIECHTHOM

HeHOJ’IS[pHOﬁ CBs3U.

CcTpyKTYpHEIC GopMybl. [IoHSITHE O BaJIEHTHOCTH.
MouekymsipHble U aTOMHbIE KPUCTAJNINIECKUE
pelmETKH, U CBOWCTBA BEIIECTB C OSTHUM THUIIOM
PELIETOK.

HemoHcTpanmu. Buneodparmentsr u  claifmsl
«KoBanenTHass XuMHUYecKass CBs3b». Kourexmus
BEIIECTB MOJICKYJISIPHOTO M aTOMHOTO CTpPOCHHUSI.
Monenn MOJIEKYJISIPHBIX u aTOMHBIX
KPUCTAJUTHIECKUX PEUIETOK.

«KOBAJICHTHAasA CBA3b»,
«BaJICHTHOCTb».
CocTaBiiaTh CXCMBI

00pa3oBaHus KOBAaJEHTHOM
HETONAPHOH CBs3b. CXeMBI
o0pa3oBaHUs KOBAJCHTHOW
CBSI3U AJIs1 OWHAPHBIX
COEIMHEHUH.

MexaHusm 00pazoBaHUs
KOBAJICHTHOU  IIOJIAPHOU
CBSA3H.

DNEeKTPOOTPULIATENBHOCTD. Psn
3NEKTPOOTPHULIATEILHOCTH.

KoBanenTHas momspHas  XUMHYecKas  CBS3b.
Junons. CxeMbl 00pa3oBaHMs  KOBaJICHTHOM
MOJSAPHOM CBA3M Ui OMHApHBIX COCIMHEHHH.
MornexysspHble ¥ aTOMHBIE KPHUCTAJUIMYECKHE
pEeIETKH, M CBOWCTBA BEIIECTB C 3TUM THIIOM
PEIETOK.

JeMmoHcTpauuu. Mogaenn  MONEKYJIApPHBIX |
aTOMHBIX

KPHUCTaJNINYECKUX PEMIETOK

OOBSACHATH, UYTO  TaKoe

«KOBaJICHTHAas MOJIIpHAs
CBS3bY,
«3IEKTPOOTPHUIIATEIBHOCTDY,
«BO3TOHKa» WIH
«cyonmumanusy.

CocTaBmiTh CXEMBI
o0pa3oBaHUs KOBaJICHTHOM
MOJIIPHOM

XUMHYECKOH CBSI3H.
Hcnonp3oBath 3HAKOBOE
MOJIETUPOBaHHE.
XapaxkTepu3oBaTh MEXaHU3M
00pa3oBaHU MOJISIPHON
KOBaJICHTHOM

CBSI3U.

OnpenensiTh THIT

XUMHYECKONH  CBA3U IO
(dbopmyre BemiecTna.
[MpuBOAUTH MPUMEPbI
BEIECTB C  KOBAJICHTHOMN
MOJISIPHOM CBSI3BIO.
YcraHaBiauBaTh MPUYHHHO-
CJICIACTBCHHBIC CBA3U MEKIY
COCTaBOM

BEII[ECTBA Hu BHUIOM
XUMHUYECKOH CBA3HU, MCKIY

§ 36, ymp.5,6
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KOBAJICHTHOMH CBSI3bIO U
KPHUCTAJUTNYECKIM
CTPOECHHEM BEILIECTBA,
MEXAY KPHCTaJUIMUECKIM
CTPOCHHEM BEIECTBA U €ro
(U3UIeCKUMH CBOICTBaMHU.
CocTaBmsiTh (dhopmymBI
OMHApHBIX COSAMHCHHWH IO
BaJICHTHOCTH U

BEIECTB C METAJUIMYSCKOM
CBSI3BIO.

VYcraHaBnuBaTh MPUYKUHHO-
CIIEZICTBEHHBIE CBSI3U MEXIY
COCTaBOM

BEIleCTBA " BHUJIOM
XUMUYECKON CBSI3U, MEXIY

HaXOJIUTh BaJICHTHOCTH
JJIEMEHTOB 10  (opMmyJie
OGuHApHOTO
COeIMHEHUSI.
Hcnons3zoBarh
MaTepHuaIbHOe
MOJIETUPOBAHUE
3 Mertannuueckast CBsI3b. Mertannudeckas XUMHUYECKast CBSI3b u | O0bsicHATh, 4TO  Takoe | UKT Memanner | § 37, ynp.3-7

MeTaJuTnIecKas MeTaJUTnIecKas CBS3b. JemoHCTpanuy.

Kpuctayudeckas pemérka. Cpoiicta BemecTB ¢ | COCTaBIATH cxeMmbl | Bugeopparmentsr  u

STHM THIIOM o0pa3oBaHUs ClTaitapI

peméTok. EnmuHas mpupoaa XHMAYECKAX CBS3CH. MeTaJUTMIeCKOH «MeTammdeckas
XUMHYECKOH CBSI3MH. XUMHYECKast  CBS3BY.
Ucnons3zoBarh 3HakoBoe | Kommekmust «MeTayisl
MOJIETUPOBAHUE. Y CTLIIaBbI.
Xapaxtepu3oBaTh MexaHU3M | JlaGopaTopHBIE OIBITHI.
obOpazoBaHus 29. HsrotoBnenune
METAJNIMYSCKON CBS3H. MOJICIIH,
OnpenensiTh TUT | WUTIOCTPUPYIOUIEH
XMMHYECKOM  CBSI3W IO | CBOMCTBa
(dbopmyre BemiecTna. METAJUTHIECKON CBSI3U
[IpuBoauTH TIPUMEPEI
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METaITMYECKOH CBSI3bIO

u KPHUCTAJUTNUECKUM
CTPOECHHEM BEIIIECTBA,
MEXAY KPHCTaJUIMUECKIM
CTPOCHHEM BEIECTBA U €ro
(U3UIeCKUMH CBOICTBaMHU.

HO-BOCCTAaHOBUTEILHBIX
AJIEKTPOHHOTO OayaHca.

peakuui METOJOM

MPHU3HAKY «U3MCHEHUE
CTETICHEH OKHCIICHHS
JJIEMEHTOBY.

OnpenensiTh OKUCIHUTETb W
BOCCTaHOBUTEIb, IPOIIECCHI
OKHUCIICHHS U

Hcnone3oBath
MaTepHallbHOE
MOJIENIUPOBAHME.

4-5 CreneHb OKUCIIEHUS Crenenp  oxucnenusa.  CpaBHeHume  creneHu | OObsAcHATE, urto  Takoe | UKT. Komnexmms | § 38 ymnp.4-7
OKUCIIEHMs M BajeHTHOCTH. IlpaBuna pacuéra | «cTeneHb OKHCIICHUs», | crnaiaoB (12)
CTENeHeH OKHCIEeHUss N0 (GopMysIaM XHMHYECKHX | «BaJCHTHOCTB).

COCTUHEHUH. CocTaBiiTh (bopmyIbl
OMHApHBIX COEAMHEHUH Ha
OCHOBE 001I1er0
croco0a ux Ha3BaHHUIL.
CpaBHMBATh BaJICHTHOCTh U
CTETEHb OKHUCIICHUS
PaccunTeIBaTh CTETIEHU
okucieHus 1o (opmynam
XUMHYECKHX
COEJIMHEHU.

7-9 OxucauTeNsHO- OKHCIUTENBEHO-BOCCTAHOBUTEBHBIE PEAKIIUH. OOBsCHATh, YTO  Takoe | JleMoHCTpamuu. § 39 ymp.5-9
BOCCTAHOBHTEJIEHBIE Omnpenenenue CTeTeHeH OKHCIICHUS JUIA | «OKHUCIHMTENbHO- B3aumoneiicteue
peaxmu 3JIEMEHTOB, 00pa3yOIINX BOCCTAHOBUTEIIEHBIE IIUHKA c cepoii,

BEIIECTBA PA3HBIX KIJIACCOB. PeakIMM HOHHOTO | PeaKkIum», COJISTHOM

oOMeHa u «OKHUCIIUTEIbY, KHCJIOTOH,  XJIOPUAOM
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE peaKkuuu. | «BOCCTAHOBUTEIDY, menu (II). Topenue
Oxucnurens u «OKHCIICHHUEY, MarHusl.
BOCCTAHOBHTENIb, OKHUCIIEHHE M BOCCTAaHOBJIEHUE. | «BOCCTAHOBJICHUEY.

CocraBnenue Krnaccudunuposars

YPaBHEHUI OKHCIIUTENb XMMUYECKHE peakuuil Mo
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BOCCTaHOBJICHHUSI.
Hcnonb3oBath 3HAaKOBOE
MOJIeIUPOBaHHE
10 OOo0menne u cucremarn3anus 3HaHui 1o temaM «llepuoanyeckuii 3akoH u Ilepromuueckas cucremMa XMMHUUYECKHX yemeHToB /JI.1.
MeHneneeBa U CTpOCHUE aTOMa» U
«Crpoenne BemecTBa. OKHUCIUTEIFHO-BOCCTAHOBUTEIILHBIE PEAKIIII
11 KonrpoabHnas padora no remam «Ilepnoanyeckuii 3axon u Ilepuoanyeckasi cucrema xumuuyeckux 3jiementros /[.. Menpaeneesa u
crpoeHue aToMa» U «CTpoeHue BenecTBa. OKHCJIUTEIbHO-BOCCTAHOBHTE/IbLHbIE PEaAKIIHU»
12 Hroroselii ypok
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