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1. IlosicHuTeILHAS 3aNIMCKA

3HaHUEe XUMHUH CIYXHUT OCHOBOW /Ui (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUaIOIIETocs, €ro
IPECTaBICHUN O MAaTepHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMUEH
NPEJCTABICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 SBOJIIOLUH BEIIECTB B MPHPOJIE, O MyTSIX
pemieHuss TI00aNbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHSL 4YEIOBEUYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUecKOi 0e30MacHOCTH, MPOoOIIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pealu3alid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00yJaromuxcs,
HaBBIKOB MX  CaMOCTOSITEJIbHOM  y4eOHON  N€ATEIbHOCTH, 3KCIEPUMEHTAJIBbHBIX U
UCCIICIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCETHEBHOM KM3HH, TaK H B
poeCCUOHAIBHON JESATEIHHOCTH;

3HAKOMUT CO CHEHU(PHUKON HAYYHOTO MBIILICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3TJI511a HA €IUHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYaIOIINXCS;

crocoOcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yyJaroumxcsi.

[Ipy u3yuyeHMH XMMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI BaXXHOE 3HAUEHUE
IPUOOPETHN TaKUe LIETH, KaK:

— (popMmHupOBaHUE MHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO pELIeHHWH, CIOCOOHOM aJanTHUpoBaThes K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HampaBJIEHHOCTh OOYyYeHHUS Ha CHUCTEeMaTHYecKoe MpuoOIIeHue oOyvaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHUA,
(GopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— ofecrnieueHue YCJIOBMM, CHOCOOCTBYIOIIMX MPHOOPETEHUI0 OOYy4YaloIIMMUCS OIbITa
pa3HoOOpa3HOW AESTENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUIOB JESITEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHHWBATh SIBIEHUS OKPY’XKAIOIIErO0 MHUpA, MCHONb3Yys 3HAHUS U
OMNBIT, TOJYYEHHBIE TNPH H3YYEHUH XUMHH, NPUMEHATh MX MpPH pelieHuH npobieM B
NIOBCEAHEBHOM XU3HU U TPYIOBOM JEATEIILHOCTH,;

— (opmMupoBaHue y 00y4aronuxcs TyMaHUCTHUECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKU SKOJIOTMYECKH I€1eco00pa3HOro MoBeNeHUs B OBITY U
TPYAOBOM JEATEIBHOCTU B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHsS OOIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTHU JajbHEHUIIero 00yueHHs.

[Tporpamma o XMMHUHU Ha YpOBHE OCHOBHOT'O 00OIIIETr0 00pa3oBaHUs COCTaBI€HA HA OCHOBE
TpeOOBaHU K pe3yJbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOM MPOTpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE GeaepanbHON



paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIUU MPENoJIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBarelbHBIX opraHuzanusx Poccuiickoit @eneparuu. OOIee 4uciio 4acos,
OTBEJEHHBIX ISl U3yYEHUS] XUMHUH Ha YPOBHE OCHOBHOTO 001Iero o0pa3oBaHusi, cocTaBisieT 136
4yacoB: B 8 kiacce — 68 yacoB (2 yaca B HezleN0), B 9 kitacce — 68 yacoB (2 4aca B HEZIEIIO).

Jls peanuzanuu mporpaMMbl UCIIONIB3YIOTCS] YUEOHUKH

- O.C. T'abpuensa, .I'. Octpoymos, C.A. CnankoB «Xumus 8 kiacc 6a30BbIH YPOBEHBY,
M., m3natenbcTBO «IIpocBemenuey, 2025 roxq;

- O.C. T'abpuensa, .I'. Octpoymos, C.A. CnankoB «Xumus 9 kiacc 6a30BbIH YPOBEHBY,
M., mznatenscTBO «IIpocsemenuey, 2025 rog.

Pabouass mporpamma yueOHOro mnpeamera «XWMHS» COCTaBJICHa C ydeToMm paboueit
IporpaMMbl  BOCIHMTaHUA. BocnuraTeNbHBI MOTEHIMAA JaHHOrO Y4eOHOro IpeamMera
o0ecreunBacT pealn3aiuio CISAYIONUX [EJICBBIX MPUOPUTETOB BOCITUTAHKS O0YYarOIIHXCS:

- YCTaHOBJIGHHE JOBEPUTEIIbHBIX OTHOLICHUH MEXIYy YYHUTEIeM M €ro y4eHUKaMu,
CIOCOOCTBYIONIUX TO3UTHBHOMY BOCHPHSITHIO YYaIllMMHCS TPEOOBaHWM W MPOCHO yUHTEIs,
NPUBJICYCHUIO WX BHHUMaHUsA K 0O0CyXJaeMoil Ha ypoke HH(OpMaluu, aKTUBU3AIMHU HUX
IMO3HABATCIILHOM JCSITCIIFHOCTH,

- MOoOyX/IeHHEe MIKOJFHUKOB COOMIOAATh Ha YPOKE OOIICTIPUHATHIE HOPMBI MOBEICHUS,
IpaBujia OOLIEHUS CO CTAPIIMMM (YUMTEISIMU) U CBEPCTHUKAMM (ILKOJIbHUKAMH), MPUHIUIIBI
y4eOHOM TUCIUIUIMHBI U CAMOOPTaHU3ALINY;

- IPUBJICUCHUE BHUMAHUS IIKOJHLHUKOB K IICHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha ypOKax
SBIICHUH, OpraHu3alns X paboThI C OTy4aeMOi Ha ypOKe COLIMaIbHO 3HAaYUMOM HHpopMarmen
— WHUIUUPOBAHUE €€ OOCYIKICHHMSI, BHICKA3bIBAHUS YYAIIUMHUCS CBOCTO MHEHHS TI0 €€ MOBOIY,
BBIPA0OTKH CBOETO K HEl OTHOIICHUS;

- HWCIOJIb30BaHWE BOCITUTATEIIHHBIX BO3MOXKHOCTEH COJCpX)aHUS y4eOHOro IpeaMeTa
yepe3 JEMOHCTpAIMI0 JETAM TPUMEPOB OTBETCTBEHHOTO, TPaXKIAHCKOTO TOBEICHUS,
MIPOSIBJIICHUST YETIOBEKOIOOUST U TOOPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX TEKCTOB
JUTSL YTSHHUS, 3a/1a4 JIJIS1 peIIeHUs, TPOOJIEMHBIX CUTYallui st 00CYKIEHUS B KJ1acce;

- MPUMEHEHUE Ha YPOKEe MHTEPAKTUBHBIX (DOPM pabOTHI y4alIuXCs: WHTCIUICKTYaTbHBIX
UTp, CTUMYJIMPYIOIIMX TO3HABATENbHYI0 MOTUBAIIMIO IIKOJIHHUKOB; TUJAKTUYECKOTO TeaTpa, Tlie
MOJTyYeHHBIC HA YPOKE 3HAHUS OOBITPHIBAIOTCS B TEaTPAIbHBIX TOCTAHOBKAX; JHMCKYCCHH,
KOTOpBIE JAIOT YYalIUMCS BO3MOXKHOCTh TPUOOPECTH OIBIT BeIEHUsI KOHCTPYKTUBHOTO IUAJIOra;
rpynmnoBoi paboOThl WM pabOTHI B TMapax, KOTOPHIE y4aT IIKOJHLHUKOB KOMaHJHOW pabore u
B3aMMOJICHCTBHIO C IPYTHUMH JIETHMU;

- BKJIFOUCHHE B YPOK UTPOBBIX MPOIETYP, KOTOPHIE TTIOMOTAIOT MOIEPKATh MOTHBAIIHIO
JIeTel K TMONMY4YeHHWIO 3HAHUM, HaJaKUBAHUIO TMO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIIECHUH B
KJIacce, MTOMOTAl0T YCTAaHOBJICHUIO TOOpOKeIaTeIbHOM aTMochephl BO BpeMsl YPOKa;

- opraHuzanus IecTBa MOTHBHUPOBAHHBIX W DJPYJAUPOBAHHBIX YYAIIUXCA HAJL WX
HEYCIIeBAOIIUMHY OJTHOKJIACCHUKAMHM, JAFOIIET0 IIKOJbHUKAM COIMAJIBLHO 3HAYUMBIA OTIBIT
COTPYJIHUYECTBA U B3AaMMHON TTOMOIIIH;

- WHHWIMAPOBAHHWE W TOJJEPKKA HCCIICIOBATEIIBCKOW JIEATSIIBHOCTH IIKOJIHHHKOB B
paMKax peanu3alud UMU HHIWBUIYaTbHBIX M TPYMNIOBBIX HCCIEIOBATENbCKUX MPOEKTOB, YTO
JACT  IIKOJIBHWKAM  BO3MOXXHOCTh  NPUOOPECTH  HABBIK  CAMOCTOSATEIBHOTO  PEIICHUS
TEOPETUYECKON MPOOIEMBbI, HaBBIK T€HEPUPOBAHUS U O0OPMIICHHS COOCTBEHHBIX HJIEH, HABBIK
YBOXHUTEIHLHOTO OTHOIICHUS K 9yXUM uaesM, o(opMIeHHBIM B paboTax JIpyrux
uccleoBaTeneii, HaBbIK MyOJIMYHOTO BBICTYIUICHHS Mepell ayJuTOpHel, apryMEeHTUPOBAHUS U
OTCTaWBaHUS CBOCH TOYKH 3PCHUS.



2. Copep:xanue padoyeii nporpaMmbl « XHMHSD
8 KJIACC

IlepBoHayajibHbIe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJIOBEKa. XMMHS B CUCTEME Hayk. Tena u
BelecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe coctosHue BemniecTB. lloHsatue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MomnspHas macca. B3anMocCBs3b KOJIWYECTBa, MAcChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemlecTBa. Pacu€rel mo hopMyiiaM XUMHUECKUX COSAMHEHUN.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMHUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXPaHEHHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukanus XuMUYecKuX peakuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

1. 3HaKOMCTBO C XMMHUYECKOH MOCYI0H, C MpaBHjIaMH paObOTHI B TAOOPAaTOPHH M TIPUEMAMU
oOpaitieHus ¢ 1abopaTOpHBIM 000PYA0BAHUEM.

2. ®wusuyeckue cBOMCTBAa 00pa3Ii0B HEOPraHMUECKUX BEIIECTB — METAJUIOB U HEMETAJIJIOB.

3. Cnocobbl  paszneneHust cMeceil  ((puiabTpoBaHME, BbIMAPUBAHMUE, JUCTHIUIALNA,
xpomarorpadus).

4. dusnueckue CBONCTBA 00Pa3I0B HEOPraHMUECKUX BEIIECTB — METAJUIOB U HEMETAJLIOB.

5. OO0pa31sl BEMIECTB KOJIMUECTBOM | MOJIb.

6. ®wusnveckue sBICHUS (TUIABICHHE BOCKA, TasHHUE JIbJIa, pACTUpPAHUE caxapa B CTYIIKE,
KHUIIEHUE U KOHJIEHCAIUS BOJIBI).

7. Xumuueckue sBIEHUS (TOpeHHE CBeuYW, MpOKAJMBaHHE MEJHOM  IPOBOJIOKH,
B3aMMO/IEHCTBHE COJIBI I MEJIa C COISTHOM KUCIIOTOM).

8. HaOmomeHue nNpu3HAKOB NPOTEKAHUS XHMHUYECKHUX peakiuil (pasjiokeHue caxapa,
B3aUMOJICIICTBHE CEPHOM KHUCIOTBHI C XJOPUAOM Oapusi, IMOJyueHHE M pa3JIOKEHHE
ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJEIHCTBHE XKelle3a C PacCTBOPOM COJIU
meau (I1).

9. OnbITHI, WUTFOCTPHPYIOIINE 3aKOH COXPAHEHUST MACCHI.

Jlabopamopnvie onvimul:

1. Wsyuenue u onucanne GpU3HYECKHX CBOWCTB 0OPa3IlOB HEOPTAHMYECKHMX BELIECTB.
2. Usydenue crocoboB pasjieleHus cMecel (C HOMOIIBIO MArHUTA).

3. Cosnanue Mogieseii MONeKyJT (IIapOCTEPKHEBBIX).
4

Onucanne (GU3NYECKUX CBOMCTB 00pas3IOB HEOPTaHWYECKUX BEIIECTB — METALIOB U
HEMETAJUIOB.

5. Habmonenue ¢usnueckux (IIaBIeHHE BOCKA, TasHME JbJA) M XUMHYECKHMX (TOpEHME
CBEYH, IPOKAIMBAHUE MEIHOU MTPOBOJIOKH ) SIBIICHUM.



6. HaGmroneHue 1 OmMcaHue NPU3HAKOB IIPOTEKAHUS XUMMYECKUX PEAKIMil Pa3HbIX TUIIOB.
Ipakmuueckue pabomul:

Ne 1. IlpaBuna paGoTsl B nabopatopud W TpUeMbl oOpameHus ¢ JabopaTOPHBIM
000pyI0BaHUEM.

No 2. Paznenenue cMmecei (Ha mpuMepe OYUCTKH ITOBAPEHHOM COJIN)
Buviuucnenus:
- OTHOCHUTEJIbHON MOJIEKYJISIPHON MaccChl BEIIECTB, MOJISIPHOM MaccChl, Macchl BEIIECTB, MacChl U
KOJIMYECTBA BEILIECTBA;
- MaCCOBOM JI0JIM XMMHYECKOT'0 3JIEMEHTA 110 (OPMYJIe COSAMHEHUS;
- 10 YPaBHEHHUSM XHUMHYECKHX PpEaKIMi: KOJIMYECTBA, MAacChl BEIIECTBA I10 H3BECTHOMY
KOJINYECTBY, MacCe PEareHTOB MJIH MPOIYKTOB PEAKIIH.

BaskHeiinue npeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech ra3zos. CocrtaB Bo3ayxa. Kucnopon — aneMeHT M mpocToe BELIECTBO.
HaxoxneHnue xuciopoja B mpupojae, GU3nyecKue U XUMUUYECKHUEe CBOWCTBA (peaklUuyd TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4eHHs KuCIOpojga B Jaboparopuu u
poMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUs
KHMCIJIOPOJA.

TermnoBoil 3¢ (eKkT XUMHUECKOW peaklIuu, TEPMOXUMHUYECKHE YpaBHEHHS, JK30- U
OHAOTEPMUYECKUE peakuuu. TomauBo: yroiab M MeTaH. 3arpsi3HEHUE BO3/AyXa, YCHJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »meMeHT U mpoctoe BewiecTBO. HaxoxzaeHue Bomopona B IIPUPOLE,
buznyecKkrue 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHus. KucioTsr u comnu.

MosnsipHblil 00bEM ra30B. Pacy€rbl Mo XMMHUUECKUM ypaBHEHUSIM.

®usnyeckue cBorMcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelmeHHble u
HEHACBIIICHHBIE PACTBOpPBI. PacTBOpMMOCTh BellecTB B BOAE. MaccoBas 10y BellecTBa B
pactBope. XuUMHYECKHE CBOMCTBAa BOJbl. OcHOBaHMS. Pojib pacTBOpOB B MPHUPOJEC U B KUZHU
yenoBeka. KpyroBopoT BOIbI B TpHUpoje. 3arps3HEHUE MPUPOAHBIX BOJA. OxpaHa W OYUCTKA
MIPUPOHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHuidt. Oxcuapl. Kiaccudukanus OKCHIIOB:
cojieoOpa3zyrolue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. Homenknarypa
OKcuA0B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonydueHue okcuaos.

OcHoBanmsi. Knaccudukaruss OCHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHuil. du3znyeckne M XHMHYECKHE CBOMCTBa OCHOBaHWil. [lomyueHue
OCHOBaHUM.

Kucnoter. Knaccuduxanus kucnor. Homenkinarypa xucnot. @usndeckue 1 XUMHUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamuioB H. H. bekerosa. [Tomyyenue Kucior.

Comu. Homenknatypa cosieid. @u3znueckue U XMMUUYecKkne cBoiicTBa coiei. Ilomydyenue
COJIEH.

['eneTnueckast CBA3b MEXIy KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenn.

Jlemoncmpayuu:
10. KavectBeHHOE OIpECIICHUE COAEPIKAHMSI KUCIOPOIa B BO3IyXe



11. Ilomyuenue, coOupanue, pacro3HaBaHUE U U3YUEHUE CBOMCTB KHCIOPOA.
12. HabmroneHue B3aMMOICHCTBHSI BEIIECTB C KHCIOPOJOM U YCIOBHS BO3HUKHOBEHUS U
MpeKparieHus: ropeHus (rmoxapa).

13. Tlonydenue, cobupanue U pacrio3HaBaHKUE BOJIOPOIA.

14. BzaumoperictBue Bomopoaa ¢ okcuaom meau (I1).

15. PacTBOpeHue BEIIeCTB ¢ PA3INYHON PACTBOPHUMOCTHIO.

16. B3aummojeiicTBUE BOJBI C METAJUIAMH (HATPUEM U KaIBIIHEM).

17. HccnenoBaHue pacCTBOPOB KUCIOT M IIEIOYCH C TTOMOIIBIO HHIUKATOPOB.

18. OOpa3ipl HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB.

19. OnbITHI, HIUTFOCTPUPYIOLTNE XUMUIECKIE CBOMCTBA KJIACCOB HEOPTAHMUECKUX BEIIECTB.
Jlabopamopnvie onvimui:

7. OsnakomiieHHe ¢ 00pa3LaMU OKCHIIOB U OTIMCAHHE HX CBOMCTB.
8. BzauMojeiicTBHE KHCIIOT C METAILIAMM.
9. HccnenoBanue 0coGEHHOCTEN PACTBOPEHHS BEMIECTB C PA3INYHON PACTBOPHMOCTEIO.

10. Ipurorosnenue pacTBOPOB C ONpeleIeHHON MaccOoBOH Joeil  pacTBOPEHHOIO
BELIECTBA.
11. Onpenenenune pacTBOPOB KHUCJIOT U IETOYEH ¢ MOMOIBIO HHAUKATOPOB.
12. Nzyuenue B3auMoieiicTBUSA KMCIIOT C META/IAMHU, PeaKLuii HelTpanu3aluu.
13. B3aumoseiicTBue pacTBOpa cepHOit KUCIOTHI ¢ okcuaoM Meau (I1).
14. Tlonyyenue HEPaCTBOPUMBIX OCHOBAHHIA.
15. BriTecHenne ojHOTO MeTasIa APYTHM M3 PacTBOpPA COJIH.
Ipaxmuyeckue pabomutr.
Ne 3. T[lonmyuenue u cobupaHue KUcIo0poia, U3y4eHue ero CBOUCTB.
No 4. TTonyuenue u cobupanue BOJOpoa, U3yUYeHHUE €ro CBOUCTB.
Ne5. TIlpuroroBiieHHE pacTBOPOB C OIPEACICHHOW MacCOBOM JOJEH pPACTBOPEHHOIO
BEIIECTBA.
Ne 6. Pemenue skcriepiMeHTaNIbHBIX 3ajad 1o TeMe «BakHelme kiacchl HEOPraHUYECKUX
COCIMHEHUI.
Buviuucnenua:
- MOJIEKYJIIDHOH MAaccChl KHCJIOpPOAA M O30HAa Ha OCHOBAaHMM aTOMHOM MacChl XMMHYECKOTO
DIIEMEHTA;
- KOJIMYECTBA, MacChl BEIIECTBA [0 YPABHEHUSIM XUMHUUECKHX PEaKIIHii;
- 00beMa, KOJIMYECTBA BEILIECTBA Ia3a M0 €ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00bEMY;
- 00bEMOB Ta30B 10 YPAaBHEHHIO PEaKIIMK HAa OCHOBE 3aKOHA 0ObEMHBIX OTHOIIEHHI Ia30B;
- C UCIIOJIb30BaHUEM TOHATHUS «MacCOBasi J10JIsI BEIIECTBA B PACTBOPEN;
- 110 ypaBHEHUSAM XMMHUYECKON PEaKIMU: KOJIMYECTBA BEIIECTBA, 00bEMa, MacChl 10 U3BECTHOMY
KOJINYECTBY BELIECTBA, 00bEMY, Macce peareHTOB WM MPOAYKTOB PeaKINu

Ilepuoauueckuii 3axoH u Ilepuoagnueckasi cucrema xumMudeckux diementos JI. U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMHUYECKasl CBSA3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaKkuuu



[lepBple TOMBITKA KIACCU(PUKAUKN XUMHUYECKUX dJeMeHToB. [loHsTHE O Trpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHBIEC U HIEJIOYHO3EMEIbHBIC METAJLIbI, TaJOTE€Hbl, HHEPTHBIE Ta3bl).
DJIEMEHTHI, KOTOpbIE 00pa3yoT aM()OTEPHBIC OKCHIBI U THIPOKCHUJIBI.

[lepuonuueckuii 3akoH. Ilepumoamyeckas cucrteMa xuMuueckux dssemeHtoB JI. U.
MenneneeBa. KoporkomepuoaHas w JJIMHHONIEpUOAHAs ¢opmbl [lepuonanueckoid CcHCTEMBbI
xumudeckux snemeHTtoB J[. M. MenneneeBa. Ilepuoabl u rpynmbl. DU3HYeCKUid CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI DJIEMEHTA.

Crpoenue aromoB. CoctaB aromHbIX suep. M3orombl. Onextponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB IMEpBBIX 20 XUMUYECKHX dIeMeHTOB [leproauieckoll CUCTEMbI
. W. MeHnngeneeBa. XapakTepUCTUKAa XHMHUYECKOTO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoauueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIAM U IEPUOJAM.

3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenneneeB — yu€Hblid U IpaKJaHUH.

XumMmudeckas CBSI3b. KosanenTHas (monstpHast i HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Iporecch
OKHCJICHHUS B BOCCTaHOBIICHUS. OKHCIIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

Jlemoncmpayuu:
20. B3aumopeicTBHE TUAPOKCHA IIMHKA C PACTBOPAMH KUCIIOT U LIEIOYEH.
21. MonenupoBaHue CTPOSHUS MOJIEKYJ IIPU MOMOIIK PUCYHKOB, MOJIENIEH, ANMEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYII.
22. Tabmuna «Ilepuogudeckas cucreMa XUMUIeCKuX eMeHToB J[.1. MenneneeBay.
23. OnbITE, WLTIOCTPUPYIOIIHE TPUMEPHl OKHUCIUTEIHFHO-BOCCTAHOBUTEIHHBIX PEaKIIHA
(ropenue, peakify pa3IiokKEHUs, COSTUHECHHS)
Jlabopamopnvie onvimol

16.03nakomnenue ¢ 06pasaMu METAIIOB M HEMETAILIOB

Mesicnpeomemnuie cea3u

Peanmu3zanus MeXmpeaMETHBIX CBsI3€i MPU U3YUYEHUU XMMHU B § KJacce OCYIIECTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBIISFOIIUXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHUKJIA.

OO0mue ecTeCTBCHHO-HAy4YHBbIC TOHATHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHs, 3aKOH,
aHaJM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUIHOCTh,  HAOMIOJICHHE,  IKCICPHUMEHT,
MOJICTTMPOBAHUE, H3MEPEHUE, MOJICITh, SIBJICHHE.

®dusnka: Marepusi, aToM, OJJIGKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIBI,
pPaZOaKTUBHOCTh, MOJIEKYJa, SJCKTPUUECKUN 3aps, BEIIECTBO, TeJO0, O0BEM, arperaTHOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE IOPOJBI, IOJE3HBIE
HCKOIIaeMblI€, TOTUTUBO, BOJIHBIC PECYPCHI.



9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckass cucrema xumuyeckux ossementoB [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHUX
JJIEMEHTOB NEPBBIX TPEX INEPHOAOB, Kalus, KaIbLUUi U HUX COCOUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM DJIEMEHTOB B [Iepuoandeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COCIUHEHUH, TeHEeTU4ecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanus XuMHYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBY
YYacCTBYIOUIMX B peakUUH BELIECTB, MO TEmIoBOMY 3(QeKTy, Mo HM3MEHEHHUIO CTelneHen
OKHCIICHUSI XMMHUYECKUX 3JEMEHTOB, 10 OOpPAaTUMOCTH, IO YyYacTHIO KaTaau3aTopa). DK30- U
SHAOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsiTue o ckopoctn xumudeckoi peakuuu. IloHatue o0 oOpaTUMBIX M HEOOPAaTUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusx. [lonstue o
karanuze. lloHsarne o XxumuueckoM paBHOBecUU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHYECKON PEAaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAaKIUH, 3JEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBleHWE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaknuii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHbI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAAMHU XHMHUYECKOH CBS3U.
Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.

Peakuuu monHoro o6meHa. YcinoBHsl MPOTEKAHUs peaKlMi MOHHOTO OOMEHa, MOJIHBIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEW B CBETE
npecTaBiIeHU 00 3JIeKTpoJUTHUYECKOW auccornuanuu. KadyecTBEeHHbIE peaklUd Ha HOHBI
ITonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenn.

Jlemoncmpayuu:
1. O3naxomiieHHE C MOJAENSAMU KPUCTAIIIMYECKUX PEIIETOK HEOPTaHWYECKUX BEIECTB —
METaJIJIOB U HeMeTaJlJIoB (rpaduTa U aiMasa), CI0KHBIX BEHIECTB (XJIOpUIa HATPHUs).

2. HccrnemoBaHwe 3aBUCHMOCTH CKOPOCTH XWMHUYECKOW pEAKIHH OT BO3ACHCTBUS

pa3InYHbIX (PaKTOPOB.
3. OmBITHl, WUTIOCTPUPYIOIIME HPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
(ropeHue, peakIuy pa3ioKeHus, COeTUHEHNS).

4. WccnenoBaHue >JEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, Mpollecca IUCCOLMALNU
KHCJIOT, LIeJI04Yel 1 coselt (BO3MOKHO HCIOIb30BaHUE BHICOMATEPHAIIOB).

5. OmnbIThl, WUIIOCTPUPYIOLIME TMPU3HAKU NPOTEKAaHUS peakuuié HOHHOro oOMeHa
(oOGpa3oBaHue ocajKa, BbIIETIEHNE Ta3a, 00pa30BaHKE BOJIBI).



6. Pacmo3naBaHne HEOPraHWYECKHX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX pPEaKIHWid Ha
HOHEI.
Jlabopamophvie onvimol.
1. H3ydenwe npH3HAKOB TMPOTEKAHHWS PEAKIIMMd MOHHOTO OOMEHa B pacTBOpax
3JIEKTPOJIUTOB (C 0Opa30BaHUEM OCaJKa, BBIICIICHUEM raza, 00pa3oBaHUEM BOJIbI).
Ilpakmuueckue pabomot.
Ne 1. Penienue skcriepMMeHTaIbHBIX 33/1a4 110 TEME.
Buiuucnenus:
- KOJMYECTBAa BEIIECTBA, O0bEMAa M MAaCChl PEArcHTOB WM TPOAYKTOB MO YPaBHCHHSIM
XUMHYECKHUX PEaKIUK;
- 110 YPaBHEHUSIM XUMUYECKUX PEAKIUN

HemeTtaibl 1 HX COCJUHEHHSA

OOmast xapakTepucTuka rajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrpoeHue M (U3MYECKUE CBOWCTBA IMPOCTBHIX BELIECTB — TaJOrE€HOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMeEpe Xjopa (B3aMMOJEHCTBHE C METajulaMH, HEMETaJUlaMu,
mienoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHune. [IefcTBre Xjopa U XJIOPOBOJIOPOJa HAa OpPraHn3M 4elloBeKa. BaxkHenmue XJI1opuasl
U UX HaXO0XJIEHUE B IPUPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3NyYecKHe CBOWCTBA NMPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cephbl. AJUIOTPOINHbIE MOJU(PHKAIMN KUCIOpOJa U cepbl. XUMUYECKHUE CBOICTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE M XUMHYECKHE CBOMCTBA
(oOmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE IPOMBIIUIEHHOTO croco0a MOoJdy4yeHUs cepHoW Kuciaothl. I[IpumeHnenue
cepHoll kucnoTel. Conu cepHOM KUCIIOThI, KaueCTBEHHAs peaklis Ha cyiab(aTr-uoH. Haxoxnenue
ceppl M €€ COCIMHEHUN B MpUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKAIOWEH cpeabl
COEJMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapaktepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEeHUS. A30T, paclpoCTpaHEHHE B NpUpoje, (unMdeckue u
XuMH4eckne cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero Gu3ndeckue u XuMHYECKre
CBOICTBa, noy4yeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3MUECKHE U XMMUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHass peaknyss Ha MOHBI aMMOHMS. A30THas KUCIOTa, €€ IOJy4YEHUE,
¢u3nueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnoiap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuidl. XUMHUYeCKOe 3arpsi3HEHUE OKpY’KaIoIIel Cpebl COSAUHEHUSIMU a30Ta (KUCIIOTHbIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOA0EMOB). Docdop, ammoTporHble MOIUPUKALIIH
doctopa, pusznyeckue u xumuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTta,
¢usznueckue M XHMHUYECKHE CBOWCTBa, moiyueHue. Vcmonp3zoBanue QochaTroB B KayecTBe
MUHEpaIbHBIX YA0OPCHUH.
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OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHU OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictra. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
HOJIyYCHUE U TPUMEHEHHE. DKOJIIOTHYECKHe MpoOieMsbl, cBs3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMarta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
CONM, WX (PU3MUECKUE M XUMHYECKHE CBOICTBa, MOJy4deHHE M mpuMmeHeHue. KauectBenHas
peakuus Ha  KapOoHar-moHbL.  Vcmonb3oBaHwe ~ KapOOHAaTOB B OBITY, MEAMIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKMX BEUIECTBAX KaK O COEAMHEHMSIX YIiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepabOTKu
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OGMOJIOrMYECKH BaXKHBIX BEILIECTBAX:
KHUpax, Oeskax, YIJIeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusuueckue M XUMHUYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
CoenuHenns kpemHusi B mnpupone. OOmmue mpencraBnenus o0 okcuae kpemuusa (1V) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. Baxkueimme
CTpPOUTENIbHBIE MaTepHalIbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jene300eToH. I[IpoGiemsl
0€30I1aCHOI0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn.

Jlemoncmpayuu:

7. OnbIThl, OTpaxaroliue (HU3NYECKHEe U XUMHYECKHE CBONCTBA TaJOr€HOB U HX
COeIMHEHUH (BO3MOXHO UCIIOJIb30BaHUE BUAEOMATEPHUATIOB).

8. OszHakomileHHE ¢ 00pa3aMy XJIOPUIOB (TATIOTEHUIOB).

9. OsnakomiieHHE C O0pa3laMH CEPhl M €€ COCTUHEHUSMHU (BO3MOXHO HCIOJIH30BaHUE
BUJIEOMATEPHAIIOB).

10. HaGnronenue mporecca OOyIJIMBaHUs caxapa MOJ JeHcTBUEM KOHIEHTPHUPOBAHHOM
CEpPHOM KUCIIOTBHI.

11. OsnakomieHue ¢ (U3MUECKUMHU CBOMCTBaMHU a30Ta, ¢dochopa M MX COEIUHEHHH
(BO3MO’KHO HMCHOJIb30BAHNE BUIEOMATEPUATIOB).

12. OznHakomiieHHE ¢ 00pa3aMu a30THBIX U (POCHOPHBIX YIOOPCHHUIA.

13. TMomydenue, coOupanue, pacrio3HaBaHUE W U3YICHHE CBOMCTB aMMHAKa.

14. B3aumopeiicTBHE KOHIEHTPUPOBAHHON a30THOM KHUCJIOTBI C MeIbl0 (BO3MOXKHO

UCIIOJIb30BaHUE BUIEOMATEPUATIOB).

15. Mopenu KpUCTAJUIMYECKUX PEIIETOK aliMasa, Tpadura, GpysuiepeHa.

16. O3HakoMJIeHHE C MPOLIECCOM aAACOPOIMH PACTBOPEHHBIX BELIECTB aKTMBHPOBAHHBIM

yIJIeM U YCTPOMCTBOM MIPOTHBOIa3a.

17. O3nakomieHHE C MPOAYKLIMEH CHIMKATHOM mNpomblnuieHHOCTH (Buaeomarepuarsi:

CHJIMKATHAs! TPOMBIIIIEHHOCTb ).

18. Moaenu MOJIEKyJT OpraHMYECKUX BEIIECCTB.
Jlabopamophulie onvimoi:

2. W3yuyeHue CBOMCTB COJITHOM KHUCIIOTHI.
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3. IIpoBeneHne KaueCTBEHHBIX PEAKLIUN Ha XJIOPUI-UOHBI.

>

N3ydyeHne XMMHUYECKUX CBOWCTB pa30aBI€HHON CEpHON KUCIIOTHI.
5. IlpoBeneHue kauecTBEHHON peakIuu Ha Cylb(arT-uoH U HaOIIOJeHUE MpHU3HAKa ee
MIPOTEKAHUS.
6. IlpoBeneHue KayeCTBEHHBIX peaklMii HA MOH aMMOHHS M (ochar-uoH, U U3yUYeHUE
MIPU3HAKOB UX MPOTEKAHUS.
7. Tlomyuyenue, coOupaHue, paclio3HaBaHUE U U3yUYEHUE CBOMCTB yIJIIEKUCIIOrO rasa.
8. IlpoBeneHue Ka4eCTBEHHBIX pPEAKIMI Ha KapOOHAT W CHUIUKAT-UOHBI M HU3YYCHHUE
MPU3HAKOB UX MPOTEKAHUS.
Ipakmuueckue pabomul:
No 2: TlonmydeHue ConsTHOM KUCIOTHI, U3yYEHHUE €€ CBOMCTB.
Ne 3: TlonyuyeHne amMmmuaka, U3y4yeHUe €ro CBOMCTB.
No 4. TlonyuyeHue yriekuciioro ra3a, Mi3y4eHue ero CBOMCTB.
No 5. PemieHue skcnepUMEHTANBHBIX 3a7ad Mo Teme «BaxHeilline HeMeTaibl U UX
COCTMHEHUS».
Buiuucnenus:
- 110 YpPaBHEHUSIM XUMUYECKUX PEAKIU;
- 110 YpaBHEHUSIM XUMUYECKUX PEAKIUH, €CIIM OJMH U3 PEareHTOB J]aH B U30BITKE.

MeTa/uibl M MX COeTUHEHUSI

OO0mass xapakTepUCTHKA XMMHYECKUX DJIEMEHTOB — METaJlIOB HAa OCHOBAaHUU UX
nosnoxeHus B [lepuonnueckoii cucreme xumuieckux snemeHToB 1. 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIEKTPOXMMHUYECKUN psJ HanpspkeHUH MeTauioB. PU3MYECKHEe U XUMUYECKUE
cBoicTBa MeTauioB. OOmKe crocoObl MOydeHUsT MeTaJlIoB. [oHsATHE O KOPPO3UM METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJIEHHOCTH.

[Ilenounbie MeTawibl: TONOKEHUE B [leproanyueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX AaTOMOB, HaXOXJAEHHE B mpupoje. OPuznueckre U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[IlenoyHo3eMenbHBIE METAUIBI MarHuii M KalbLUW: noNokeHue B Ilepuoamueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME MX aTOMOB, HaXxOXJICHUE B
npupozae. OU3NYECKUE U XUMHUYECKHE CBOWCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KaJbpus (OKCU, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxenue B Ilepumonmyeckoil cucteme xumuueckux snemeHto [ U.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJeHUe B mpupoae. Ouznyeckrue U XUMHUYECKUE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOMCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepuonnueckoit cucreme xumuueckux osnemeHtoB J[. .
MenieneeBa, CTpO€HHE aTOMa, HaxOXKJeHUe B mpupoae. Ousznyeckne U XUMHUUYECKUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunsl u comu skenesa (I1) u xenmesa (lll), ux cocraB, coiicTBa u
MOJTy4YEHHUE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
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19. OOGpa3ip! METAIOB U CILJIABOB.
20. N3yuenne  pe3yabTaTOB  KOPPO3UHM  METALIOB  (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB).
21. OcoOeHHOCTH B3aUMOJICHCTBUSL OKCHIA KaJlbLUg U HATpPUs C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
22. OkpamyBaHue I[UJJaMEHHM HWOHAMHM HATpus, Kaluus W Kaiblus (BO3MOXKHO
UCTIOJIb30BaHUE BHICOMATEPHAIIOB).
23. HccnenoBaHue CBOWCTB jKECTKOW BOJIBI.
24. Tlpomecc  ropeHHMs  Kejuesa B KHUCIOpoAe  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJIEOMATEPHUAIIOB).
JlabopamopHvie onvimul:
9. OsnakomiieHHe ¢ 00pa3llaMyi METAIJIOB U CIUIABOB, UX (PU3NYECKUMH CBOWCTBAMU.
10. IIpoBeneHue Ka4yeCTBEHHBIX PEAKIIMI Ha MOHBI (MarHus, KaJubIusl, ATFOMUHUS, IIUHKA,
xkenesa (I1) u sxenesa (I1I), meau (I1), onucanue NMprU3HAKOB UX MPOTEKAHMS.
11. Hccnenoanue aM(pOTEPHBIX CBOMCTB r'MAPOKCHIA ATIOMUHHUS U TUIPOKCHUA [IMHKA.
Ipakxmuueckue pabomul:
Ne 6. J)KecTtkocTh BO/IBI M1 METO/IBI €€ YCTPAHEHHUSI.
No 7. PemieHne SKCIEpMMEHTAJBHBIX 3a1ad MO TeMe «BaxHeWmne MeTambl U UX
COCIIMHEHUSD).
Buruucnenus:
- 10 YypaBHEHMSM XUMHMUYECKUX pEaKIHi, eClIM OAMH M3 PEeareHTOB COJAEPKUT NpPUMECH;
- 110 YPaBHEHUSIM XUMHUYECKUX PEaKIMii, €ClIi OJIUH U3 peareHTOB JaH B U30BbITKE UM CONEPKUT
MIPUMECH;
- MacCOBOM JIOJIH BBIX0/1a TIPOIYKTA PEAKIIHH.

XuMus M OKpyKaLias cpeaa

BemiectBa n MaTepuanbl B MOBCETHEBHON KH3HHM YeOBEKa. be3omacHoe Mcnoip30BaHNe
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momois mpH XUMHYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYXKarollel cpebl (MpeaenbHas TOMyCcTUMas KOHIIEHTPALUs
BerniecTs, gainee — [1/IK). Ponp xumMuu B penieHuu 3K0I0THYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

25. N3yyenne o0O0pas3oB MarepHalioB (CTEKJIO, CIUIaBBI METAJUIOB, IOJIMMEPHBIC

MaTepuabl)

Mesicnpedmemmuuie ceasu

Peanmu3zanus MeXmpeaMETHBIX CBsI3€i MPU U3YUYEHUU XMMHU B 9 Kjacce OCYIIECTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SBIISFOIIUXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO0mue ecTecTBeHHO-HAy4YHbIe MOHSITHS: HAy4YHBIH (aKT, THIOTE3a, 3aKOH, TEOpHs,
aHaM3,  CHHTE3,  Kilaccu(uKamus,  TEePUOAUYHOCTh,  HAONIONEHHWE,  AKCIEPUMEHT,
MOJIeJTMPOBAaHUE, U3MEPEHUE, MOIEIIb, IBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MAaTEpUAIIbI.
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®dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIWJ, HW30TOIIbI,
PaarOaKTUBHOCTD, MOIJICKYIJIa, BHGKTpI/I‘-IeCKI/If/'I 3apsan, IIPpOBOAHUKH, MOJIYIIPOBOAHUKHU,
JIMAJIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TEI0, 00bEM, arperaTHOe COCTOSIHME BEIeCTBa, ras,
pacTBOp, PacTBOPHUMOCTh, KPHCTAUIMYECKAs pEHIETKa, CIUIaBbl, (QHU3MYECKUE BEIUYHHBI,
€IMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocunre3, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIIaEMBbIE, TOILUIMBO, BOIHBIE PECYPCHI.

3. Ilanupyembie pe3yabTaThl 0CBOEHHS Y4eOHOro npeamera «Xumus. ba3oBbiii
YPOBeHb»

JIMYHOCTHDIE Pe3yJIbTATHI

JIMYHOCTHBIE PE3YNILTaThl OCBOEHHS IPOrPaMMbl OCHOBHOTO OOMLIEro 00pa3oBaHMs
JIOCTUTAIOTCS B X0JI€ 00YYEHHs XHMHHU B €IMHCTBE YUEOHOM U BOCIMTATEIILHOM JEITEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMA  POCCHHCKMMH  COIMOKYJIBTYPHBIMH M  JIyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSMH, TPHHATHIMA B OOIIECTBE MpPaBHJIaMH M HOPMAaMH IOBEICHUS U
CIOCOOCTBYIOT MPOIIECCAM CAMOITO3HAHMS, CAMOPA3BUTHS M COL[MATU3AINH 00y IaOIINXCS.

JIMYHOCTHBIE PE3YNIBTAThl OTPAKAIOT TOTOBHOCTH OOYYArOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAI[MH M PACHIMPEHHE OIbITA JEATCIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCITUTAHMSI:

LICHHOCTHOTO OTHOIICHUSI K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAHUsl 3HAYCHUS XMMHUYECKOW HayKW B JKM3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOH MH(pOpPMAIMEH O MEPelTOBbIX JAOCTIIKCHUSIX U OTKPBITUSIX
MHPOBOM M OTEYECTBEHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 yCTpOWCTBE
Mupa 1 oOlIeCTBa;

2) rpaIaHCKOr0 BOCITUTAHMS:

IPEICTABICHASI O COIMAIBHBIX HOPMAax W MPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, ~ KOMMYHHMKATHBHOW  KOMIIETCHTHOCTH B  OOINECTBEHHO  TOJIE3HOIA,
y4eOHOHCCIeIOBATEILCKON, TBOPYECKONH W JPYrMX BHIAX JEATCIbHOCTH, TOTOBHOCTH K
pa3HO0Opa3HOI COBMECTHOM ACATEIBHOCTH TPH BBIMOIHEHUH YUeOHBIX, TO3HABATEIBHBIX 33/1a4,
BBINIOJIHCHUH XUMHYECKHX O3KCICPHMEHTOB, CO3JaHHU Y4YEOHBIX MPOEKTOB, CTPEMICHHUS K
B3aMMOITOHMMAHHIO M B3aMMOIIOMOIIK B TPOIECCEe 3TOW Yy4eOHON NesTeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MMOBEJCHHWE W TOCTYIKH CBOMX TOBApHIIEH C TO3WIMH HPABCTBEHHBIX M
MIPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUH MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33pDEHYECKHE  MPEJACTABICHHS O  BEHIECTBE W XMMHYECKOM  pEaKiuH,
COOTBETCTBYIOILINE COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKH M COCTABIISIOIINE OCHOBY IS
NOHUMAHHUs ~ CYN[HOCTH  HAy4YHOW KapTHHBI ~MHpa, MpPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IbI, B3AUMOCBS3SIX YEOBEKAa C MPHUPOIHOI Cpeoil, o posu
XUMHH B TO3HAHUU ITUX 3aKOHOMEPHOCTEH;
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MO3HABATEIILHBIE MOTHUBBI, HAIPABJIICHHBIC HA IIOJIyYCHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOUMBIC Il OOBSCHEHUS HAOJIOIaeMBbIX TMPOIECCOB U SIBJICHUMN, IO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpPbl, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHOIN pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOH, NOCTYHNHBIMU TEXHUYECKHUMH CpPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTH;

uHTEpec K OOyYeHHI0 M TMO3HAHHIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW U HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCOBHAHHOMY BEIOODPY
HANPABICHHOCTH U YPOBHS O0yUYEHUS B JabHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3J0pOBbI 00pa3 >KM3HMU, OCO3HAHHE MOCIEACTBHA M HENPUITHE BPEIHBIX
NpUBBIYEK (YHNOTpPEOICHUSI alKOrojs, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOIO/ICHUS
npaBuJl 0€30MacCHOCTU MpPH OOpallleHMH C XMMHYECKHMHU BEIIECTBAMHU B OBITY U pealbHOMN
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

HMHTEPEC K MPAKTHICCKOMY M3yYEHHUI0 TPOPECCH U TPpyAa pa3InIHOrO poJia, YBAKCHHE K
TPyLy ¥ pe3yJabTaTaMm TPYAOBOW JAEATEILHOCTH, B TOM 4YHCIIE Ha OCHOBE IPUMCHCHUS
NPEIMETHBIX 3HAHWW 10 XUMHH, OCO3HAHHBIA BBIOOP WHIUBUAYAIBHOW TPACKTOPUU
MPOJO/DKCHHST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B POGECCHOHATBHOU CPe/IE;

6) 9K0JIOrH4eCKOro BOCIIUTAHUS

HKOJIOTMUYECKH IIeJIecCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIEeCTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOTO M 0€30macHOro oOpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HAHUE IIEHHOCTU COOJIOIEHHUS TPaBHJI O€30MacHOTO MOBEAEHUS TP padOTe C BEIIECTBAMH,
a TaKKe B CUTYAIHSIX, YIPOXKAOIINUX 370POBBIO M KU3HHU JTFOICH;

CIIOCOOHOCTH TPHMEHSITh 3HAHUS, MONydaeMble MpPU HM3YUYEHUH XUMHH, IS PElIeHUs
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIeH MPUPOIHON CPEIOil, ISl IOBBIIIEHHUS YPOBHS 9KOJIOTHYECKON
KyJbTYpPBbl, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJOTHYECKHX MPOoOJIeM U MyTel MX pelieHus
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHUECKOTO MBIIUICHUS, YMEHHs PyKOBOJICTBOBATHCS UM B
ITO3HABATEJIBHON, KOMMYHUKATUBHOM M COLMAJIbHOM MPAKTUKE.

MeranpeaMeTHblie pe3yJabTaThl

B cocrtase MCTAIIPEAMETHBIX PE3YJIbTAaTOB BBIACIAIOT 3HAYUMBIC JJIA (i)OpMHpOBaHI/ISI
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUI, THUMOTe3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOe.), KOTOPbIE UCHONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPEeIMETOB (OPMUPOBATH MPEICTABICHHUE O
[EJOCTHOW HAYyYHOW KapTHMHE MUpa, U YHHBEpPCAIbHbIE Y4eOHbIE NEHCTBUS (IIO3HABaTEIbHBIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE o0OecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIIECTBICHUIO YI€OHOH JACSITEIHHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble jlornyeckue AeicTBUA:
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YMEHMSI HCIOJB30BaTh IPUEMBI JIOTUYECKOI'O MBIIUICHUS IPU OCBOECHUM 3HAHUM:
pacKpblBaTh CMBICI XMMMUYECKHX MOHATHM (BBIACJIATH MX XapaKTEpHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHATHUAMH), UCIOIb30BATh HMOHATHS JUIsl OOBSCHEHUS
OTIENbHBIX (DAaKTOB U SBJIEHHH, BBIOMpATb OCHOBAHMSA M KPUTEPUM s KiaccuuKanuu
XMMHMYECKHX BELIECTB M XMMUYECKUX PEAKIMHA, YCTaHABIMBATh IPUUMHHO-CIICCTBEHHBIE CBA3H
MEXy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTUYECKUE PACCYXKAECHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBObI U 3aKIIIOUECHUS;

YMEHHME MPUMEHATH B IMPOLIECCE NO3HAHUS MOHATUS (IPEAMETHBIE U METalPEIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, NpPeoOpa3oBHIBAThH HIMPOKO
IPUMEHSIEMbIE B XUMHUU MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMyla M YypaBHEHHE XHMHUYECKOH peakuud — NpU peleHUH YydeOHO-
[IO3HABATENIBHBIX 33734, C Y4YETOM OSTHUX MOJECIBHBIX IPEJICTaBICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHUYECKHX pPEaKUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, IMPUUYMHHO-CIICACTBEHHBIE CBS3U U
IPOTUBOPEUMS B U3y4aeMbIX IIPOLECCAX U SBICHUSX.

Ba3oBble uccienoBarebckme 1eiCTBUS:

YMEHHE HUCIOJb30BaTh IOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa I103HAHUS, a
TaKK€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMUIA;

npuoOpeTeHre OmnbiTa MO IUIAHUPOBAHMIO, OPraHM3ALMU M IMPOBEICHHUIO YYEHHYECKHUX
HKCIEPUMEHTOB, YMEHHE HAOII0aTh 3a X0JI0OM MPOLECCca, CAMOCTOATENBHO POTHO3UPOBATh €r0
pe3yiabTar, (opMyIMpoBaTh OOOOILIEHHS W BBIBOJBI MO pe3ysibTaTaM MpPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHE BbIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH MH(OPMALIMIO Pa3INYHBIX BUI0B
1 (GOpM IPECTaBICHUS, TOJy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (Hay4HO-TIOYJIIpHAas JINTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE MOcOOMs, pecypchl WHTepHeTa), KpUTHUECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHATh Pa3IMuHble METObl U 3alPOCH] MIPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsl BBIITOJHEHHs yUE€OHBIX U MO3HABATEIbHBIX 331a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYpPO aKTUBHOTO HMCIIOJIb30BAHMS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy MpeacTaBiIeHUS
uH(pOpMalld ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpa@uku 1 UX KOMOUHALUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIU3UPOBATh B Mpolecce yyeOHOM M MCCIeq0BaTENbCKOM
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOT0 XO35SHCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYKAIOLIeH PUPOAHOMN CPEBI.

KoMMyHuKaTHBHBIC YHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) TO CYILECTBY
oOcyxmaeMoil Tembl, (OpPMyIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1auu;
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YMEHHUS TIPEJICTABIIATH MOJyUYEHHBIC PE3yJIbTAThI MO3HABATEIIHPHON ACSITETLHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTaxX; JeNaTh IPE3CHTAlUI0 PE3yJIbTaTOB BBIMOJHEHUS XHUMHYECKOTO
JKCIepuMeHTa (1abopaTOPHOTO OMBITa, JIAOOpaTOpHOW pPabOTHl MO HUCCIIEJOBAHUIO CBOWCTB
BEIIIECTB, y4eOHOTO MTPOCKTA);
YMEHHSI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABATEJILHON U
MCCJIEIOBATENLCKOM NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE YyuéTa
0o0IIMX WHTEPECOB W COTJIACOBAHMS MO3UIUN (00CYXIeHUs, OOMEH MHCHHSIMH, «MO3TOBBIC
HITYPMBD», KOOPAMHAIIMS COBMECTHBIX JCHCTBHIA, ONPEICICHIEe KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI M IPyTHE).
PeryasiTuBHBbIE YHUBEpPCAJIbHBIE YUeOHBIE IeiiCTBUS:
YMEHHE CAMOCTOATEIBHO OMPENENSITh U ACSITeNbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HaubOosnee HS(QeKTUBHbIE CHOCOOBI pelleHus Y4eOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPENJIOKEHHBIA aJITOPUTM JIEHCTBUN MpuU
BBIMIOJTHEHUH 3aJaHUil ¢ y4€TOM IMIOJIy4eHHsS HOBBIX 3HAHMHA 00 H3y4daeMblX OOBEKTax —
BEIECTBAX M PEAKIIMAX, OIICHUBATh COOTBETCTBUE MOJNYYCHHOTO PE3yibTaTa 3asBICHHOM IIEIH,
YMEHHE HCII0JIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IIPE/JIaraeMbIe B YCIIOBHH 3aJIaHUH.
IIpenmeTHbIE pe3yJIbTATHI
B cocraBe mpemMeTHBIX pPe3yJbTATOB IO OCBOCHHIO O0S3aTEIBHOTO COJACPIKAHMS,
YCTaHOBJICHHOTO JaHHOM (enepanbHOil pabodeil mpoOrpaMMoil, BBIAEISIOT: OCBOCHHBIC
o0ydJalmMMUCs Hay4yHbIe 3HAHUS, YMEHHS M CHOCOOBI JeWcTBUM, crenuduyeckue s
npeaIMeTHOW o0nacTu «XUMHS», BUIBI ACSITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.
K konmy oOydeHus B 8 kjaacce mpeaMeTHBIC pe3yIbTaThl HA 0a30BOM ypPOBHE JIOJDKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:
® pAacKpBIBaTh CMBICT OCHOBHBIX XHUMHYECKUX MOHSTHHA: aTOM, MOJEKYJA, XUMHUYICCKHMA
DJIEMEHT, TPOCTOE BEIIECTBO, CIIO)KHOE BEMIECTBO, CMeCh (OJHOpOIHAs U
HEOJIHOPOJIHASI), BAJICHTHOCTHh, OTHOCHUTEJIBHAS aTOMHAs W MOJICKYJISIpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JOJS XHUMHYECKOTO
JJIEMEHTAa B COCAWHCHHH, MOJBIPHBIM OOBEM, OKCHI, KHCIIOTAa, OCHOBAaHHE, COJIb,
3IEKTPOOTPHUIIATEIILHOCTD, CTETICHh OKHCIICHUS, XUMUYEeCKas peaKIus, KIIacCU(PUKAIIHS
peaKIuii: peakiuu COeINHEHUS, PEAKIIUU PA3I0KECHHSI, peaKIINK 3aMEIICHUs, PeaKIuu
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIIUH, TETUIOBOHN 2P dEKT peakinu, SApo aToMa,
AIIEKTPOHHBINA CIIOM aroma, aToMHas OpOWTanb, PauyC aromMa, XUMHUYEcKas CBS3b,
MOJISIpHAsl W HETOJIIpHAs KOBAJIGHTHAsl CBSI3b, MOHHASI CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JIOJSI BelIecTBa (MPOIICHTHAS KOHIIEHTPAINs) B PaCTBOPE;
® UTFOCTPUPOBATHh B3aMMOCBS3h OCHOBHBIX XHMHUYECKHX TMOHITHH W TPUMEHSATH ITH
MOHSITHS TIPH OMTUCAHWUH BEIIECTB M UX MPEBPAICHUL;

® HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBIICHHS (OPMYJI BEIISCTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OMNpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTEICHb
OKHUCJICHHUS JJICMEHTOB B OWHAPHBIX COCIWHEHUSX, MPHUHAIJICKHOCTh BEIIECTB K
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OTpeNeIEHHOMY KJIACCy COEIMHEHHH 1o (OopMysaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBath cMbici Ilepuonuueckoro 3akona JI. M. MenaeneeBa: 1eMOHCTpUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAaccChl BEIECTB,
IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YYEHHUs, 3aKOHa ABOTra1po;

e ONUCHIBATH M XapakTepuszoBaTb TabmuuHyr (opmy Ilepuonndeckoil cuctembl
XUMHUYECKHMX DJIEMEHTOB: pa3jinyaTh IOHATUS «IJaBHas noArpymnmna (A-rpynmna)» u
«mobounass monrpynmna (b-rpynma)», manple U OoJibIIME TEPUOIBI, COOTHOCHTH
0003HaueHMsl, KOTOpble UMeroTcss B Tabauue «llepuonndeckas cucremMa XMMHUYECKHX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripesielieHUe UX I10 3JEKTPOHHBIM CIIOSIM);

e Kiaccu(UUIUPOBATh XMMHYECKHE JIEMEHTHI, HEOPTaHWUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIy U COCTaBY YYacTBYIOIIMX B pEeakIUH BEIIECTB, IO TEIJIOBOMY
sdexry);

® XapakTepu3OoBaTh (OMMCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IUYHbIX
KJIacCOB, IOATBEpXKJas  OMNMCAHUE MPUMEPaMU  MOJIEKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

® [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMMOCTH OT UX Kay€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX IIPEBPALLICHUN B Pa3JIMYHBIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 0 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;

® [IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHONW JEATEIIBHOCTH — aHAJIW3 U CUHTES,
CcpaBHEHHE, 0000IIeHNE, CUCTEMATH3alUI0, KIACCU(UKALMIO, BBISIBICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBS3€H — JUISl M3Y4YEHHs CBOMCTB BELIECTB M XUMHYECKHX PEaKLUH,
€CTeCTBEHHO-HAy4YHbl€ =~ METOAbl  TO3HAaHUS  —  HAONIOJEHHE,  HM3MEpeHHe,
MOJICIMPOBAaHHE, IKCIIEPUMEHT (peasbHbI U MBICICHHBIH);

e (CleloBaTh IMpaBUJaM TOJb30BAaHUS XMMHUYECKOM TMOCyl0M U J1abOpaToOpHBIM
00Opy/I0BaHHEM, a TaKXe MpaBWIaM OOpAaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHMSAMU 10 BBIOJHEHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB I10 MOJIYYEHUIO
U cOOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOpPOJA W KHCIOPOJa), MPHUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MAacCOBOM 0JIEW paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJouYel U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, (peHomdTanenH, METUIOPAHXK U IPyTHE).

IMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

Ko .
I ol:;e SEMOL0 IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
posep 0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHUs
pe3yJabTara
1 [To Teme: «IlepBoHayanbHBIE XUMHYECKHUE TIOHSITHUS
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11

pacKphIBaTh CMBICII OCHOBHBIX XHMMHUYECKMX TOHSATHUM: aTOM,
MOJIEKYJIa, XUMHYECKHUI 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, CMECh (OJHOPOJHAS M HEOIHOPOJHAs), BaJECHTHOCTD,
OTHOCUTEJIbHASI aTOMHass M MOJIEKYJSIpHAasT Macca, KOJHUYECTBO
BEIIECTBA, MOJIb, MOJISIpHAasi Macca, MaccoBas J0Js XUMHYECKOIO
3J€MEHTa B COCIMHEHHH, MOJISIPHBIM 00BEM, XUMUUYECKAsT peaKius,
KIacCUPUKAIKMS  PEAKIUi: peakluu  COCIUHEHHUS, PpPEeaKIuu
pa3NOKEHUs, PEaKIMU 3aMEICHHUs, peaklud OOMeHa, dK30- H
SHJOTEPMUUYECKHE PEAKIIUU, TEIJIOBOW 3(P(HEKT peakiuu, pacTBop,
MaccoBas JI0JIsl BellecTBa (MPOIEHTHAs KOHIICHTPALIKsI) B paCTBOPE

1.2

WJUTKOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHATHH U
IPUMEHATh 3TH IOHATHS IPU ONUCAHMM BEIIECTB U HUX
IIpEBpAILCHUI

13

14

WCIIOJIb30BATh XUMHUYECKYI0 CUMBOJUKY Ul COCTaBIICHHsS (hopmyi
BELIECTB U YPABHEHUN XUMHUYECKUX PEAKLIUN
pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHMsT MacChl BELIECTB,

MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYE€HHUs, 3aKoHa
ABorazpo

1.5

1.6

OTNpPENeNIATh  BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OHMHApHBIX
COEIMHEHUSX

KJIaCCU(HUIMPOBATh XMMUYECKUE DPEAKIHH (10 YUCIYy M COCTaBY
YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TEIIIOBOMY 3(PPeKTy)

1.7

1.8

BBIYUCIIAT OTHOCHUTEIIBHYI) MOJIEKYJISIPHYI0O UM MOJIAPHYIO MAaccChl
BEILIECTB

BBIYHCIISATH MAacCOBYIO JOJI0 XMMHYECKOTrO 3JeMeHTa Mo Qopmyme
COEIMHEHMUS,

1.9

1.10

2.1

BBIYHCIISITH MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE

MPUMEHSTh €CTeCTBEHHOHAYYHBIE METObI TO3HAHUS — HAOIIOACHHE,
W3MEpEHUe,  MOJICIMPOBAHHUE, OKCIICPUMEHT  (pEalbHBId U
MBICIICHHBI )

ITo Teme: «BaxkHeiilue npeCcTaBUTETH HEOPTAHUIECKUX BELIECTBY

PaCKpbIBATH CMBICII OCHOBHBIX XHMHYCCKHX MOHATHH: OKCHn,
KHCJI0Ta, OCHOBAHUEC, COJIb

2.2
2.3

OIIPEAETATh MPHHAAIECKHOCTh BEUIECTB K ONPEACIEHHOMY Kilaccy
coenHeHui o Gpopmynam

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) HCOPraHN4YCCKUEC BCIICCTBA

2.4

2.5

2.6

XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME XHUMHYECKHE CBOMCTBA
BELIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPXkAAsl ONHUCAHUE ITPUMEpPAMU
MOJIEKYJISIPHBIX ~ ypaBHEHUH  COOTBETCTBYIOIIUX  XHUMHUYECKUX
peakuuii

IIPOTHO3UPOBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HX
KaueCTBEHHOTO0 COCTaBa, BO3MOXHOCTU NPOTEKAaHUS XHUMHUYECKUX
MIPEBPALEHUI B pa3JIMYHbIX YCIOBUAX

cleoBaTh IpaBUjaM IOJb30BAaHUS XHMHUYECKOM TIOCYIOM W

JabopaTOpHBIM 000PYIOBAaHWEM, a TAaK)KE MpaBHJaM OOpalieHus ¢
BCHICCTBAMM B COOTBCTCTBHHM C HMHCTPYKIHAMH I10 BBIIIOJHCHHUIO
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712a00paTOPHBIX XUMHUYECKUX ONBITOB IO MOJYYCHHUIO U COOUPAHHUIO
ra3o00pa3HbIX BelIEeCTB (BOAOPOAA U KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB € OMNpeNeNEHHOM MacCOBOHM 0l pacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATh U MPOBOJUTH XMMUYECKHE SKCIIEPHUMEHTHI
10 PACIO3HABAHUIO PACTBOPOB MIEIIOYEH M KHUCIOT C MOMOIIBIO
WHAUKATOPOB (JIaKMYC, (heHONIPTaICHH, METUIIOPAHXK U APYTHUE)

2.7

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKON peaKkIuu

IIo Teme: «llepmonnueckuit 3akoH u llepuoguyeckas cucrema
xumuueckux sieMeHtoB . M. MengeneeBa. CTpoeHHE aTOMOB.
Xumuueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUN

3.1

3.2

3.3

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHMH: SAPO aTOMA,
JNIEKTPOHHBIA CJIOH aroma, aroMHas opOuTanb, pajuyc aroma,
XMMHMYECKas CBA3b, MOJSIPHAs M HEMNOJSAPHAs KOBAJCHTHAs CBS3b,
JJIEKTPOOTPULIATEIILHOCT, WOHHAs CBSI3b, HOH, KaTHOH, AaHWOH,
CTETIEHb OKUCIICHHUS

KJ1acCU(UIMPOBATh XUMUYECKHE JIEMEHTBI

OIMCBIBATh U XapaKkTepHu30BaTh TabanuHyto ¢opmy Ileproanueckoit
CUCTCMbl XMMHWYCCKUX BJICMCHTOB: pPa3/IM4aTb IMOHATHUA «TJIaBHasA

noarpynna (Arpynma)» u «mobouyHas mnoarpynma (brpymma)y,
«MAJTBIe» B «OOJBIINE) TEPUOIBI

3.4

3.5

3.6

3.7

packpeiBaTh cmbici I[lepuoanueckoro 3akona /.M. MenneneeBa:
JEMOHCTPUPOBaTh MOHMMAaHUWE MEPUOAMYECKOH  3aBHCHUMOCTH
CBOMCTB XUMHUYCCKUX DJIEMEHTOB oT nux ITOJIOKECHU A B
IIepuonnueckoii cucreme

COOTHOCUTh 0003HA4YeHHs, KOTOpblE HWMEIOTCA B  Tabmuie
«Ilepmognyeckas  cucrema  XUMUYecKux  anemeHTtoB  J[.U.
MenpeneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsa] sapa, oOIIee YHUCIIo
3JIEKTPOHOB M PaCHpeeSIEHUE UX MO 3JIEKTPOHHBIM CIIOSIM)

OIPCACIIATh CTCIICHb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHBIX
COCOINMHCHUAX

OIPCACIIATE BUIA XUMHYECKON CBS3HU (KOBaJIeHTHaH n I/IOHHa}I) B
HCOPraHNYCCKUX COCAUHCHUAX

IMPOBEPSAEMBIE DJIEMEHTbBI COAEP/ KAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 ITepBoHaYaJIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponp XUMHUM B KU3HU YeJIOBEKa. XUMHUS B CUCTEME HayK.

1.1 Tena u BemiectBa. du3nueckue CBOMCTBAa BEUIECTB. ATperaTHOE€ COCTOSIHHE
BCIIIECTB

12 ITonsTHE O MeTO,E[aji MO3HaHUs B XUMHH. YucTele BemiecTBa U cMecH. CrocoObl
paszeneHus cMecen

13 ATOMBI W MOJEKYIbl. XWUMHUUYECKHE »dJeMeHThl. CHUMBOJBI XUMHUYECKUX
sneMeHTOB. [IpocThie U CI0KHbBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14 Xumuyeckasi popMyia. BaJeHTHOCT, aTOMOB XUMUYECKUX SJIEMEHTOB. 3aKOH

IIOCTOSHCTBA cocTaBa BCIIICCTB. OTHOCUTENILHAS aTOMHas mMacca.
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OTHOCHUTENbHASA MOJICKYJIAApHad  Macca. MaccoBas J0JI1 XHMHYCCKOI'O
9JICMCHTa B COCIMHCHHUHA

1.5

KommuectBo BemectBa. Mosib. MonsipHass macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YMCIa CTPYKTYPHBIX €AMHHMII BemiecTBa. Pacuérel mo ¢opmyiam
XUMHUYECKHUX COCTUHEHNU

1.6

OU3NYECKUE U XUMHUYECKHE SIBJCHUS. XUMUYECKas peakuus U €€ NMPU3HAKU.
3aK0H COXpaHEHUsI MacChl BEIIeCTB. XuMudeckue ypaBHeHus. Kiaccudukanus
XUMHYECKHUX peakiuii (COeTMHEHMS, Pa3JI0KEHUS, 3aMeIeHUs, OOMEHA)

1.7

2.1

2.2

2.3

XUMUYECKUN OSKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM TMOCYI0M, C
npaBwiiaMu paboThI B TabopaTopuu U mpuéMamu oOpaieHus ¢ 1abopaTopHBIM
o0opyaoBaHHEM, H3Y4YEHHE M OIucaHue (U3HUECKUX CBOICTB 00pa3loB
HEOPraHWYECKUX BEHIECTB, HaOmojeHue ¢u3nueckux (IUIaBICHUE BOCKa,
TasiHUE JIbJ]a, pacTUpaHUe caxapa B CTYINKE, KUIIEHHE U KOHJEHCAIHs BOAbI) U
XUMHUYECKHX  (TOpEHHE CBEYHM, NPOKAIUBAHUE MEIHOW  IPOBOJIOKH,
B3aMMOJICIICTBHE MeJa C KHCIOTON) SIBJICHUH, HAONIOJACHHE U OIHCaHUE
MPU3HAKOB MPOTCKAHWS XUMHYCCKHX peaknuid (paslokeHue caxapa,
B3aMMOJICIICTBHE CEPHOM KHUCIOTBI C XJIOpUIOM Oapus, paszloKeHUe
ruapokcua meau(ll) mpu HarpeBaHuu, B3aUMOJICHCTBUE Keje3a C paCTBOPOM
conu meau(ll), uzydenue cnoco6oB pazzaeneHus: cMecei (C TOMOIIbI0 MarHuTa,
buIbTpOBaHME, BHIAPUBAHWE, JUCTWIUIALMUS, XpoMarorpadus), MpOBEICHUE
OUMCTKM TIOBapEHHON conM, HaONIOJeHHe U OINUCaHHE pPe3ylbTaToB
MIPOBE/ICHUS OTBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUSI MACChI, CO3/IaHHE
MojieIel MOJIEKYJ (IIapOCTEPIKHEBBIX )

Baxwueiiue MPpEACTAaBUTCIN HCOPTaHNYICCKHUX BCIICCTB

Bo3nyx — cmech rasos. CocraB Bozayxa. Kucimopon — ayeMeHT M mpoctoe
BenlecTBo. Haxoxkzenue kuciaopoja B mpupone, GU3NYECKUe U XUMUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuasl. [Ipumenenue kucnopona. CrocoOsl
MOJIy4eHHUsl KHCIIopoJa B Jaboparopuu M MpoMbIIIeHHOCTH. Kpyrosopot
Kuciopoaa B npupoze. O30H — ammoTponHast MoAM(pUKAILMS KHCI0OPOoaa

TermnoBoit 3PPexT XUMHUYECKON peakluu, TEPMOXMMHUYECKHUE YpaBHEHUS,
9K30- W DHJOTEPMUYECKHE peakiuu. TOIIMBO: Yyrojib U METaH. 3arpsi3HEHUE
BO3/yXa, YCUJICHHE TapHUKOBOTO 3¢ (dekTa, pa3pylieHrne 030HOBOTO CIIOs
Bopopon — snement u npoctoe BemiectBo. Haxoxnenue Bogopoaa B MPHUPOIE,
busnyeckne M XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI IOyYEHHUSI.
Kucnors u conn

2.4

Monsipablii 00bEM razoB. PacuéThl Mo XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

dusnyeckre CcBoWicTBa BoAbL. Boga kak pactBoputenb. PacTBOpBI.
HacpiienHble 1 HEHACHILIEHHBIE pacTBOPBL. PacTBOpUMOCTD BEIIECTB B BOJE.
MaccoBass Joyisi BemecTBa B pacTBOpe. XHUMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpHpoAe M B KU3HMU ueioBeka. KpyroBoport
BOJABI B TpHpoOAC. 3arps3HEHHE MPUPOAHBIX BoA. OxpaHa U OYMCTKA
MIPUPOJIHBIX BOJ

Knaccudukanus wneopranuuyeckux coeauneHuid. Oxcuapl. Kmaccudpuxarms
OKCHJIOB: coyieoOpa3ytoire (OCHOBHBIE, KHCIOTHbIE, aM(pOTepHbIE) U
HeconeoOpazyromue. HomeHknatypa okcuaoB. dusnueckne M XUMHUECKUE
CBOICTBa OKCHOB. [loslydyeHne OKCuI0B

2.7

OcHoBanus. Kiaccudukanmsi ocCHOBaHWW: WIENOYM H  HEPACTBOPHMBIC
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ocHoBaHus. Homenknatypa ocHoBanuil. du3nueckue 1 XUMUYECKUE CBOMCTBA
ocHOBaHMH. [lonyueHne OCHOBaHUM

2.8

Kucnotsl. Knaccudukanuss xucnor. Homenkmarypa kucinor. dusndeckue u
XUMHUYECKUE CBOMCTBA KHCIOT. Psn aktuBHOCcTH MeTauioB H.H. bekxetosa.
ITomyuyenue kucior

2.9
2.10

Conu. Homenknarypa coseil. dusndeckue U XMMUYECKHE CBOMCTBA COJICH.
[Tonydenue coseit

I'eneTnueckas CBSI3b MCIKAY KilaCCaMM HCOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

3.1

XUMUYECKUH  DKCHEPUMEHT: KAueCTBEHHOE OMpEeNieHue COJepKaHus
KHCIIOpOJia B BO3AYyXe, MOJy4YeHHe, cOOMpaHue, paclio3HaBaHWE U H3yueHUE
CBOICTB KHCIIOpO/a, HAOIIOIEHNE B3aUMOJICHCTBUS BEIECTB C KHCIOPOJAOM U
YCIIOBUSI BOSHUKHOBEHHMSI M TIPEKpAICHHs TOpeHUs (110Kapa), O3HAKOMIICHUE C
oOpa3liamMu OKCHUZOB M OINHUCAaHWE UX CBOWCTB, IMOJy4YeHHE, COOMpaHue,
pacro3HaBaHHe M W3Y4YEHHE CBOWCTB BOJOpoJa (FOpEHHE), B3aUMOJICHCTBUE
Boziopoaa ¢ okcuaom meau(ll) (Bo3MoXKHO UCTIOIB30BaHUE BUIEOMATEPUAIIOB),
HaOmo/leHue O00pa3loB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEAOBaHUE
OCOOEHHOCTEH pacTBOPEHUsS BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OINpPEAeIEHHOW MacCOBOW JOJIEH pacTBOPEHHOTO
BELIECTBA, B3aUMOJICHCTBUE BOJbI C MeTallaMU (HaTpUeM M KaJbLIMEM)
(BOBMOXKHO HCIOJB30BaHUE BHJIEOMATEPUANIOB), OIpEIeliEHue pPacTBOPOB
KHCIIOT ¥ INEJOYEeH C IMOMOINBI0 HHIMKATOPOB, HCCIICIOBaHHE O0Opa3IoB
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KIACCOB, HAOIOJCHHE HN3MEHEHUS
OKpPacKH WHAMKATOPOB B pPAacTBOpAax KHCIOT W IIENOYCH, H3ydeHHUE
B3anmoeiicTBus okcuaa meau(ll) ¢ pactBopoM cepHOW KHCIOTHI, KUCIOT C
METAJJIAaMH,  pEaKkIWid  HEWTpaIHM3alWH, IOJYYCHHE  HEPACTBOPUMBIX
OCHOBaHUH, BEITECHEHUE OJTHOTO METaJlla IPYTHM U3 PAcTBOPA COJIU, PEIICHUE
OKCIIEPUMEHTAIBHBIX 337ad Mo TeMe «BaxkHeWime KIacChl HEOPTaHHYECKUX
COEIUHEHUN»

[lepunonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBs3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

[lepBple MOMBITKH KJIacCU(PHUKAIUU XHUMHUECKUX dyeMeHToB. llonarue o
TPYIIax CXOIHBIX JJIEMEHTOB (IIEJIOYHBIC W IIETOYHO3EMENIbHBIE METaJlIbI,
rajloreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdQoTepHbIe
OKCH/IbI ¥ TUJPOKCHIBI

3.2

3.3

Ilepuoanueckuii 3akoH. Ilepuomuueckas cuCTEMa XMMHUYECKUX JJIEMEHTOB
JAW. Menneneesa. Koporkonepuonnas u JUIMHHONEpUOAHAs  (POpMBI
Ilepuoguueckoit cucrembl Xumudeckux diemeHTtoB .M. Menneneesa.
Ilepuonsr n rpynnel. PU3MYECKHH CMBICT TMOPSAKOBOIO HOMEpA, HOMEPOB
MepUOJa U IPYIIIbI DJIEMEHTA

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3oromnbl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB MepBBIX 20 XUMHUYECKHUX DIIEMEHTOB
ITepuoanueckoit cucremnl .M. MenneneeBa. XapakTrepucTUKa XUMHYECKOIO
AJIEMEHTA MO ero nosoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMepHOCTH N3MCHCHUS pagmyca aTOMOB XHWMHUYCCKUX JJIEMCHTOB,
MCTAIINIMYCCKUX U HCEMCTAJIJNIMYCCKUX CBOI\/JICTB 110 prHHaM nu HepI/IOI[aM.
3nauenue llepuoamueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKHUX
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AJIEMEHTOB U1 pa3BUTHS Hayku W npakTuku. J[.M. MenneneeB — y4€HbId U

rpak IaHuH
35 Xumnueckass cBa3b. KoBaneHTHas (moJsispHas W HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b
36 Crenenp okucinenus. OKUCIUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl
OKHUCIICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETN U BOCCTAHOBUTEIIN
XUMUYECKUN OSKCIEPUMEHT: H3y4YeHHE OOpas3lOB BEIIECTB METAIJIOB U
37 HEMETAJNIOB, B3aUMOJEHCTBUE TUIAPOKCHJIA IIMHKA C PAacTBOPAMH KHCIIOT U

LIEJI0YEH, IPOBEJCHHUE OIBITOB, MIUIIOCTPUPYIOIMX NIPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKLUil (TOpEHUE, peakliuu pa3yioKeHUs, COETUHEHMS])

K koHny oOyueHus B 9 kiacce INpeIMETHbIE pe3yjbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELLIECTBO, BAJIEHTHOCTb,
JEKTPOOTPULIATENBHOCTD, CTENEHb OKUCJICHMs, XUMUYECKas PEaKLUs, XUMHUYECKas
CBS13b, TEIUIOBOU 3((EKT peakluu, MOJb, MOJSPHBIA 00BEM, pacTBOP, JIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOJIUTUYECKAs JAUCCOLMAIMs, peakUUd HOHHOro OOMeEHa,
KaTaJn3aTop, XHMHYECKOE paBHOBecHEe, OOpaTUMble U HeoOpaTUMblE pEaKluy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AIJIOTPONHs, aM(OTepHOCTh, XHMHYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpelelbHO JIOIyCTUMAas
koHneHrpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH M NPUMEHSATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIECHU;

UCIIOJIb30BAaTh XMMMYECKYI0 CHMBOJIMKY JJIsi COCTaBJI€HHMS (QOpMYJ BEUIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o (opMmysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopMmyiie, XxapakTep Cpelbl B BOJHBIX PAacTBOpaxX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro NMOHMMAaHME: OMUCHIBATh U XapaKTepu3oBaTh TabnuuHyio ¢popmy Ilepuoanueckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynna)» u «mnobouyHas mnoarpymnmna (b-rpynma)», maneie u Goiblive MepUOJBbI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCd B IEpHOAMYEecKOH Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsij sizipa, o0lIee YnuCiIo MEKTPOHOB U pacpeiesieHHe X MO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHMH CBOWCTB JJIEMEHTOB M HX
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COEIMHEHUI B IpEJeNax MaJbIX NEPUOJOB UM IJIaBHBIX HNOArPYHI C YYETOM CTPOECHUS
UX aTOMOB;

e iIaccu(UUUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (110 YMCIy W COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
3 eKTy, 0 H3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKHIX 3JIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPXK/1asl ONKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
HMOHHBIX YPaBHEHUIN COOTBETCTBYIOIUX XUMUYECKUX PEAKIU;

® COCTaBJIATh YPABHEHHUS ICKTPOJIUTUUECKONW JUCCOLMALMU KUCIOT, LIEI0UYEH U COJIEH,
IIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUi,
NOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJAY BELIEeCTBAMU
Pa3IUMYHbIX KJIACCOB;

® PpACKpPBIBATh CYUIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUNA MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PEeaKIuil;

® [IPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTHU OT MX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

® BBIYHUCIATH OTHOCUTENIBbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTa 1Mo (opMyJie COSIUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKlty;

e coOmomaTh TMpaBWJIa TOJB30BAaHUS XUMHUYECKOW TIOCYIOW U  JIabOpaTOpHBIM
o0opynoBaHHEM, a TakKe MpaBuia oOpalleHHs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTMBITOB IO MOTYYSHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa U YTIIEKUCIIOTO Ta3a);

® [POBOJUTH PEAKIUH, MOJITBEPXKIAIOLINE KAUECTBEHHBI COCTaB Pa3IMYHbBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMHI-, WOAMI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, Ccynb(ar-, THAPOKCUI-UOHBI, KATHOHHl AMMOHHS W HMOHBI H3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMUECKUX BEIIECTB;

® [IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON AESITENbHOCTU — aHalIW3 U CUHTES,
cpaBHEHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIBICHWE NPUYMHHO-CIIEICTBEHHbIX
CBSI3€M — JUIsl M3YyYEHUS CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
Hay4yHble METOJbl I[O3HAHUS — HaONIOJIeHHWEe, W3MEPEeHHEe, MOJEIMPOBAHUE,
SKCIIEPUMEHT (peajbHbIM U MBICICHHBIN).

MPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI' PAMMBbBI

Kon o
IDOBEDSIEMOro HpOBepﬂeMble l'[peIlMeTHLIe pe3y.]'leaTI>I OCBOCHHUSA OCHOBHOH

pokep 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHUsI
pe3yJjbTaTa

1 IIo Teme: «BeliecTBo U XUMHUYECKast peaKknus»

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHH: pacTBOD,
AIEKTPOJIUTHI, HEIICKTPOJIUTHI, DJICKTPOIUTHICCKAS JTUCCOIHAIINS,
peaKiuyu MOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOe paBHOBECHE,
obpatuMble ¥ HeOOpaTUMblE  pEaKIMH,  OKHCIUTEIHHO-

11
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1.2

1.3

1.4
1.5

BOCCTAHOBUTEJIbHBIE  PEAKLMHM, OKUCIUTEIb, BOCCTAaHOBUTEIID,
OKHCIICHME U BOCCTAHOBJCHHME, QJUIOTPONHs, amM(pOTEPHOCTbD,
XUMHYECKas CBsI3b (KOBAJIEHTHAas, MOHHAs, METaJlJIMYecKas),
KPUCTAJUIMYECKAsl PEIIETKA, CIUIABBL, CKOPOCTb XMMHYECKOU
peakuuu

WJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHYECKHMX IOHATUN U
NPUMEHATh 3TU MOHATHS IPU ONHCAHMM BELIECTB U  HUX
MpEBpAILLICHU I

COCTaBJIATh YPAaBHEHUS IEKTPOJUTUYECKOW NUCCOLUALMU KUCIOT,
LIEJI0YEN U COJIEH, IIOJIHBIE M COKpAllEHHBIC YPAaBHEHMS pEaKIUil
HMOHHOT0 0OMeHa

PACKpPBIBATE CYIIHOCTH OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
IIOCPCACTBOM COCTABJICHUA 9JICKTPOHHOI'O OajlaHca dTHX peaKI_II/Iﬁ

MIPOBOJMUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkiiuu

ITo Temam: «HemeTamnbl U UX COSAMHEHMS» M «MeTamiabl U HUX
COCAUHCHUA»

2.1

2.2

2.3

XapakTepu3oBarh  (OMHUCHIBaTH) O0mUe ©  crnenupuveckue
XMMHUYECKHE CBOMCTBA MPOCTBIX U CIOXKHBIX BELIECTB, OITBEPHKAas
ONMCAaHHWE NpPUMEpPaMH MOJEKYJISPHbIX M MOHHBIX YypaBHEHUI
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUH

COCTaBIIATh ypaBHEHUS peakuuid, MOATBEPKIAFOIIUX
CYyIIECTBOBAHME TE€HETUYECKOM CBSI3M  MEXAY  BEIIECTBAMHU
pa3IMYHBIX KJIACCOB

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS,
BO3MOXXHOCTH IPOTEKAHUs XUMUYECKUX MPEBPALIEHUN B Pa3JIMYHbBIX
YCIOBHSAX

2.4

CIeAOBaTh TMPaBWJIAM IIOJb30BAaHUS XUMHUUYECKOM TMOCYIOH H
nabopaTopHBIM 00OpYIOBAaHUEM, a TaKXKe MpaBUiIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBHU C HWHCTPYKIUSIMU TIO BBITOJHEHHUIO
1abOpPaTOPHBIX XUMUYECKUX OIBITOB MO MOJTYYEHHUIO U COOUpaHUIO
ra3000pa3HbIX BEHIECTB (AMMHUAKA U YTJIEKUCIIOTO ra3a)

2.5

HpOBO}II/ITI) pCaKHI/II/I, HOI[TBep)K}IaIOHH/IC Ka‘-ICCTBeHHI)II\/JI COCTaB
Pa3MUYHBIX BEIECTB: pPACIO3HABATh OMBITHBIM IMYyTEM XIIOPHU-,
Opomun, noaua, kapooHart, pocdar, cunukar, cyiabhar, THIAPOKCUI-
WOHBI, KATHOHBI aMMOHWS, HWOHBl HM3yYEHHBIX  METaJUIOB,
IPUCYTCTBYIOIINE B BOOHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB

[To Teme: «XuMHS ¥ OKpY>Karolasi Cpeiay

3.1

3.2

pacKpbIBaTh CMBICI OCHOBHBIX XuUMHuYeckux mnonstui: [1JIK
BEILIECTBA; KOPPO3Us METAIIOB

MPUMEHATh OCHOBHBIE OTEPAIMH MBICIUTEIBLHON JESITEIBHOCTH —
aHalM3 M CHHTE3, CpaBHEHHE, OO0OOIIeHHe, CHUCTeMaTHU3AIlHIo,
BBISIBIICHHE TIPUYUHHO-CJICICTBEHHBIX CBSI3€M — IS W3Y4YEHUS
CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIMH; €CTeCTBEHHOHAYYHBIE
METOJIbl TO3HAHUA — HaOIIOJeHHe, HW3MepeHue, MOEIMPOBAHUE,
SKCMEPUMEHT (pEaIbHbIA U MBICIICHHBIN )
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

Kon

11

1.2

13

14

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

BCH_ICCTBO U XUMHUYCCKas pCaKmus. HOBTOpeHI/Ie

[Tepuonuueckuii 3akoH. [lepuognyeckas cucrema XuMu4eckux 3snemeHToB .M.
MenpeneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalusl, KalblUid W HX
COEMHEHHI B COOTBETCTBUM C IOJIOKEHHEM 3JIeMeHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM HX aTOMOB

CrpoeHue BellecTBa: BHUAbl XUMHYECKOM CBsI3U. THUIBI KPHUCTAUIMYECKUX
pPEHETOK, 3aBUCMMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEHIETKH
U BHJA XUMUYECKo# cBsizu. Kiaccudukanus u HOMEHKIIATypa HEOPTraHMYECKIX
BeLIECTB (MEXAyHapoAHas U TPUBHAIIbHAs). XUMUYECKUE CBOWCTBA BEIIECCTB,
OTHOCSIIIUXCS K  paslMYHBIM  KjaccaM HEOPraHWYeCKUX COCIUHEHMI,
T€HETUYECKasl CBSI3b HEOPraHUYECKHUX BEILECTB

Knaccudukanus XuMAYECKHX PEaKIUi M0 pa3IMYHBIM MTPU3HAKaM (110 YUCITy U
COCTaBy YYACTBYIOIIMX B PEAKIMU BEHICCTB, IO TEIUIOBOMY 3¢ (deKTy, 1o
W3MEHCHHIO CTEIICHEeH OKHMCICHHMS XMMHUYECKHX 3JIEMEHTOB, IO OOpaTHMMOCTH,
[0 y4YacTHUIO Karajmu3aropa). OK30- H  DJHAOTEPMHUYECKHE PEaKIIHH,
TEPMOXUMHUECKUE YpaBHEHUs. [IOHITHE O CKOPOCTH XUMHUECKOW PEeaKIuu

ITonsarue 06 O6paTI/IMHX u H606paTI/IMBIX XUMHUYCCKUX PCAKIHAX. ITonsiTue o
TOMOI'CHHBIX U I'€TCPOrCHHBLIX PCAKIUAX. IIoHsTHE 0O XUMHUYECKOM PaBHOBCCHHU.
q)aKTOpLI, BJIMAIOINHUE Ha CKOPOCTb XUMHYECKOU pC€akiun " IOJIOXKCHUC
XUMHYCCKOTI'O paBHOBECU A

1.5

1.6

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBiieHHWE  ypaBHEHMMU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH C HCIOJIb30BAHHEM METOJIa
3JIEKTPOHHOIO OanaHca

Teopus 3JEKTPOIUTUUECKON TUCCOLMAIMHU. DJIEKTPOIUTHl U HEIIEKTPOIUTHL.
KaTtnonsl, aHnoHbl. Me€XaHU3M AMCCOLMALIMM BEIIECTB C PAa3JIMYHBIMU BUAAMU
xuMHu4deckoi cps3u. Ctenenp auccoruanui. CUibHbIe U cIa0ble AIEKTPOJIUTHI.
Peakiuu nonHoro obmeHa. YcCloBUs MPOTEKAHUs PEaKIUid MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YpaBHEHHs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHMH U cCcoOJell B CBETe NPEIACTaBICHUH 00 3IEKTPOIUTHUYECKON
nuccounanuu. KauecTBeHHbIe peakiirii Ha MOHBI. [IoHsITHE O THAPOIU3E Coei

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSMHU KpPUCTaNINYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M HEMETauloB (rpadura U
arMasa), CJIOKHBIX BEIIeCTB (XJIOpHAA HATpus); HCCIEAOBaHUE 3aBUCUMOCTU
CKOPOCTM XHWMHYECKOM peakiMu OT BO3ACUCTBUS PaA3IMUYHBIX (PAKTOPOB;
UCCIIEIOBaHNE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEUIECTB,  IMpoliecca
JUCCOMALMM  KUCIIOT, INejdo4ed U cojedl (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHAIIOB); TPOBEACHUE ONbBITOB, WJUIIOCTPUPYIOIIUX TPU3HAKU
MIPOTEKaHMs peakuii HOHHOro oOMeHa (00pa3oBaHHMe 0Ca/iKa, BhIJCICHHE rasa,
o0Opa3oBaHHe BOJbl); OINbBITOB, WUTIOCTPUPYIOLIUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEaKUUil (FOpeHHe, peakiMy Pas3iioKeHUs, COeITUHEHNUs);
pacro3HaBaHUE HEOPraHWUYECKUX BEIIECTB ¢ MOMOIIBIO KAUECTBEHHBIX PEAKIIMA
Ha MOHBI; pELIEHHE SKCIIEPUMEHTAIbHBIX 3a1a4
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2.1

2.2

2.3

2.4

Hemeramie! u ux COCAUHCHUS

OO6miass  xapakTepucTuka TaJoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTeneH OKucleHus. CTpoeHue U GU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHMHUYECKHE CBOMCTBA Ha TMpUMEpe XJjopa
(B3auMoJIelicTBHE C MeETalIaMHM, HEMETaJJIaMH, MIeJI04YaMu). XJIOPOBOJOPO/I.
CosngHast KMUCJIOTa, XUMUYECKUE CBOMCTBA, MOJIydyeHue, npuMeHenue. Jlelicteue
XJIOpa ¥ XJIOPOBOJAOPOAA HAa OPraHU3M YeJOBeKa. BaxkHenme XJIOpUAbl U UX
HaxO0XJICHHUE B IIPUPO/JIC

OO6mas xapakrepuctuka smemMeHToB VIA-rpynmel. OCOOGHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe CTeneHn okuciaeHus. CTpoeHue u (HU3nUecKrue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbhl. AJUIOTPOIHBIC MOIU(PHUKAIIMA
KHCJIOpOJia U cephl. XUMHUYECKHE CBOMcCTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
¢dusznueckue M XUMHUYECKHE CBOMCTBA. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCUAOB. CepHasi KUCIIOTa, (PU3MYECKHEe W XMMHUYECKHUE CBOMCTBA
(oOmue Kak MpencTaBUTENs Kiacca KUCIOT U crenupuieckue). XUMHUECKUE
peakiuu, JeKalye B OCHOBE MPOMBIIUICHHOTO Croco0a IMOJIyd4eHUs] CEepHOM
kucnotel. [Ipumenenue. Coiin cepHOW KHCIOTHI, Ka4eCTBCHHAS pEaKIus Ha
cyibdar-uoH. HaxoxeHue cepbl U €€ COCIMHEHHUIH B MPUpPOje. XUMHUYECKOE
3arpsi3HEHUE OKPYIKAIOMICH Cpellbl COCIUHEHUSMHU cephbl (KHCIOTHBIC JTOXKIH,
3arpsi3HEHUE BO3TyXa U BOJIOEMOB), CIIOCOOBI €0 MPEJIOTBPAIICHUS

OOmast xapaktepuctuka 3yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTePHBIC CTEIICHH OKUCIICHUS. A30T, PaCIPOCTPAaHEHUE B IIPUPO/IE,
busnyueckre U XUMHYECKUE CBOMCTBA. KpyroBopoT a3ota B mpupoae. AMMHAK,
ero ¢gu3MuecKkrue W XUMUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Comu
aMMOHMS, UX (uU3HYeCKHe ¢ XHMHUYECKHE CBOWCTBA, IPUMCHCHHE.
KadecTtBenHnast peakiiusi HAa MOHBI aMMOHHS. A30THAasi KHCIIOTa, €€ MOJydeHue,
¢dusnyeckne W XMMHUYECKHE CBOWMcTBa (0OIIME Kak MPEICTaBUTENS Kiacca
KUCJIOT U crnenuduueckue). Vcmonp30BaHre HUTPATOB M COJEH aMMOHUS B
KayeCTBE MHHEPAJIbHBIX YJIOOpPEHUH. XUMHUECKOE 3arps3HEHHE OKpY Karomien
CpeI[I)I COCANHCHUAMU a30Ta (KI/ICJ'IOTHI)IG JOXIHU, 3an$I3HeHI/IC Bo3)1yxa, IIOYBBI
1 BOJOEMOB)

docdop, amnorponHsle Mogudukanuu pocdopa, puU3NUECKUe U XUMHUECKHUE
ceoiictBa. Oxcupg d¢ocdhopa(V) u dochopnas kucinora, ¢GuU3NYECKUe U
XMMHUYECKHe CBOWCTBa, mnosyueHue. lcmonb3oBaHue QochaToB B KadecTBe
MUHEPAJIbHBIX y100peHuit

2.5

Obmas xapakrtepuctuka s1aeMeHTOB |VA-rpymnmbel. OcoOE€HHOCTH CTpPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHUW OKUCIEHHUS. YTJepol, aIOTPOIHbIE
MOIUGUKAINH, PACTIPOCTPaHEHHE B MPHPOIE, (U3NYECKHE W XHUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriaepona B npupoae. Okcuasl yriepona,
X (u3MYecKre W XUMHUYECKHE CBOWCTBA, NIEHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIyYeHHEe U NMPUMEHEHHEe. JKOJIOTHYecKre Ipo0IeMbl, CBI3aHHbBIE C OKCUAOM
yriepona(lV); rumoresa rno0anbHOTO TOTEIUICHHWS KIWMAaTa; MMapHUKOBBINA
pdexT. YrompHas KucIoTa M €€ CONlu, WX (U3MUECKHE U XUMHYECKUE
CBOWCTBa, TOJy4YeHHE W TpUMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAWLMHE, MPOMBIIUIEHHOCTH U
CEIBCKOM XO35IMCTBE

2.6

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KAaK O COECTUHEHUSX
yriaepojna (MeTaH, 3TaH, 3TUJIEH, AaleTHJICH, 3TaHOJ, IJIHMIEPUH, YKCyCHas
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kuciora). MIX cocraB m xumuyeckoe crtpoeHue. [loHsTe o OnoIOorHYecKH
BAXXKHBIX BCHICCTBAX: )I(I/Ian, 6em<ax, yrneBozlax — U HUX pOHI/I B JKHU3HU
yejoBeka. MarepuaibHO€ €AMHCTBO OPraHMYECKHMX W HEOPraHUYECKHUX
COCIMHEHHUH

2.7

2.8

3.1

3.2

Kpemuuii, ero ¢usnyeckue # XUMHUECKHE CBOWCTBA, IOJy4YEeHUE U
npumenenue. CoeauHeHuss KpeMHUs B npupoge. OOmme mpencraBieHus 00
okcuae kpemuus(1V) u kpemuueBoi kucnore. CHUIMKAThI, ©X UCIOJIb30BAHUE B
ObITY, METUIIMHE, MPOMBIIIEHHOCTU. BajkHelme crpouteabHble MaTEpPHUAIIb:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, »ene300eToH. Ilpobiembr Ge3omacHOTro
WCIIOJIb30BAHUS CTPOUTENBHBIX MATEPUAJIOB B IOBCETHEBHON KU3HU

XUMHUECKUI HKCHEPUMEHT: M3ydeHHEe OOpa3lioB HEOPraHWYECKHUX BEIIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEJICHUE KAYECTBEHHBIX PEAKLIUN Ha XJIOPHJI-
HMOHbI M HaOJIIOJICHHE NPU3HAKOB HUX IPOTEKaHMS; OIBITHI, OTpaXKaroIlue
¢u3nveckne 1 XMMUYECKHE CBOMCTBA TaJIOTCHOB M UX COEJAMHEHHH (BO3MOXKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C O0pa3lamMH XJIOpUIOB
(ramoreHuIoB); O3HAKOMIIGHME C oOOpa3laMu cepbl M €€ COCIUHCHHUSIMU
(BO3MOKHO  HCITOJIb30BAaHWE BHUICOMATEPUATIOB); HAOIIOJEHUE Mpolecca
o0yriMBaHUs caxapa HoJ AEHCTBHEM KOHLEHTPUPOBAHHOM CEPHON KUCIIOTHI;
M3y4YeHUE XMMUYECKHX CBOWMCTB pa30aBIIEHHOW CEPHOM KHCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakuuu Ha CcyiabpaT-uoH U HaOJMIOJeHHe INpu3Haka eé
MPOTEKaHMST; O3HAKOMIICHHE C (PU3NIECKUMHU CBOMCTBAMH a30Ta, (hocdopa u ux
coeMHEHUl (BO3MOXKHO MCIIOJIb30BAaHUE BHJEOMATEpPHAIIOB), OOpazLaMu
a30THBIX U GOCPOPHBIX yAOOpEHUH; MOTyYeHE, COOMpaHUe, paclio3HaBaHUE U
U3y4YEeHUE CBOICTB aMMMaKa; IMPOBEJACHHE KAueCTBEHHBIX pEaKUUHd Ha HOH
aMMOHHMS U ¢ocdar-uOH U U3y4YEHHE TIPU3HAKOB HUX TPOTEKaHMS,
B3aMMOJIEHCTBHE KOHIEHTPHUPOBAHHOM a30THOM KUCIOTHI C MEIbI0 (BO3MOKHO
WCIIOJIb30BaHNE BUJEOMATEPHANIOB); M3yUYEHUE MOJIENed KpUCTaNINYECKUX
peméTok anmasza, rpadura, (¢QyJulepeHa; O3HAKOMJIEHHE C IPOLECCOM
azcopOLMU pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MpOTHBOra3a; MOJy4deHUe, coOMpaHMe, PACMO3HABAHWE W W3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IPOBEIEHHWE KAayeCTBEHHBIX peakluil Ha KapOoHar- u
CHJIMKAaT-UOHBl M HU3yueHHE NPU3HAKOB MX MPOTEKAHUs; O3HAKOMIICHHE C
MPOAYKIMEH CHJIMKATHOM NPOMBIIUIEHHOCTH; PEUICHHE 3KCIEPUMEHTAIbHbBIX
3aja4 1o TeMe « BakHeine HeMeTauIbl U UX COETUHEHUS

MeTtamisl 1 UX COSIUHEHHUS

OOm1ast XapakTepHCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nonoxeHns B Ilepmonnueckoi cucreMe XUMHUYECKHX d3iaeMeHToB [
MenpeneeBa u ctpoeHus aToMoB. CTpoeHue MeTaioB. MeTtannudeckas CBS3b
M METAJUIMYECKass KpPUCTAUIMYECKass pPEmETKa. OJIEKTPOXUMHYECKUN Ppsil
HaIpsHKEHUN METaJUIOB

dusznueckue U XUMHUYECKHE CBOIMCTBAa MeTayuioB. OOmHe crnocoObl MoTydeHus
MeTaisioB. [loHsTHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
Koppo3uu. CrutaBsl (CTalb, YyTyH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B
OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTayIBl: TONOXKeHUe B llepromnyeckoit cucTeMe XUMHUYECKHX
snemenToB JI.1. MenneneeBa; cTpoeHUE UX aTOMOB; HaX0XJACHUE B MPUPOJE.
dusnyeckre 1 XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus 1 Kanus). OKCHIbI U
TUAPOKCHUABLI HAaTpusd MW KaJlvd. HpI/IMeHeHI/IC IICJIOYHBIX MCTAJJIOB MU HUX
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3.4

3.5

COCTUHEHUN

[lenouHo3eMenbHbIE  METAIBl MarHUil M KanbLMH:  TOJO0XKEHUE B
[Iepnonnueckoii cucreme XuMu4eckux 3ieMeHToB [[.1. MenzeneeBa; ctpoeHue
X aTOMOB; HaxoxJeHue B npuposae. dusznyeckne M XUMHUUYECKHE CBOMCTBA
MarHus M Kajublius. Baxueilmme coeauHeHUs: Kaiblusi (OKCHUJ, THUIAPOKCHI,
coiu). JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUs

AmomuHui: monoxkeHue B Ilepromuyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
JI.1. MenneneeBa; cTpoeHue aroma; HaxoxKAcHHE B npupone. Pusznyeckue u
XUMHYECKHUE CBOMCTBA aIFOMHHUSA. AM(OTEpHBIC CBOMCTBA OKCHAA M THAPOKCHIA
ATIOMUHUS

3.6

Keneszo: nonoxenue B [lepuoanueckoit cucreme Xxumudeckux sneMenTon J[. M.
MeneneeBa; CTpoeHHWE aToMa; HaxoXJeHue B mpupoae. Dusznueckue u
XUMUYECKHE CBOMCTBa xene3a. Okcuapl, THAPOKcUabl U conu kenesa(ll) u
xenesza(lll), ux cocras, cBOMCTBA U NOJIyYCHUE

3.7

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3laMH METaJIOB U CILJIaBOB,
X (U3NYECKUMHU CBOWCTBAMH;, W3yYCHHE pE3YJIbTAaTOB KOPPO3UU METAIUIOB
(BO3MOXKHO HCIIOJIb30BAHHUE BHJIEOMATEPHAJIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIa KaJblUsi M HATpUsi C BOJOH (BO3MOKHO
WCIIOJIb30BaHUE BUICOMATEPHAJIOB); HCCIICOBAHUE CBOWCTB KECTKOW BOJBI;
mporiecca TOpeHHsl Kelie3a B KHCIOpPoAe (BO3MOXKHO — HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHMS KAYSCTBCHHBIX PEAKIIUN HA HOHBI
(Marams, Kanblus, amomunus, nubka, skenesa(ll) m xenesa(lll), memu(ll);
HaOJII0JICHNE W ONHMCAaHUE MPOIECCOB OKPAIIMBAHKS TUIAMEHH WOHAMH HATPHS,
Kamuss W Kaublug ~ (BOSMOXKHO  HWCIIONIb30BaHHE  BUIAEOMATEPUAJIOB);
uccieoBaHie aM(pOTEPHBIX CBOWCTB THJPOKCHA ATIOMHHHS W THAPOKCHUIA
[IMHKA; peIIeHHEe SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxHeline MeTauisl 1
WX COCJIMHCHUSD

XHMHMS ¥ OKpYXKarolas cpena

4.1

4.2

4.3

HoBble maTepuansl u TexHonoruu. BemiectBa m martepuanbl B MOBCEIHEBHOU
JKA3HU 4YesloBeKa. XUMHUs U 370poBbe. be3ornacHoe UCIonb30BaHuEe BELIECTB U
XUMUYECKUX peakinuii B ObITy. IlepBas momoip NMpu XMMHYECKUX OXKOTax H
OTPABJIEHUAX

OCHOBBI ~ JKOJIOTMYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxaromien cpeasl [1/IK. Ponp XuMuun B petieHUH 3KOJIOTMYECKUX MPOOIEM.
[IpupoaHble HMCTOYHUKH YTIEBONOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(Th),
MPOAYKTHI UX NEPEPaOOTKU, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

XUMHUECKUH 3KCIIEPUMEHT: U3y4YeHHEe 00pa3lioB MaTepUaNoB (CTEKIIO, CIIJIaBbl
METaJIJIOB, NMOJIMMEPHbIE MaTepUaJIbl)

INPOBEPSEMBIE HA OI'D ITO XUMHWHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHUA OCHOBHO OBPA3OBATEJIBHON MPOT'PAMMbBI OCHOBHOT'O

OBUHIET'O OBPA30OBAHUA
Kon IIpoBepsiemble TpeOOBaHMS K NMPEIMETHBIM pe3yJibTaTaM
MPOBEPSAEMOro 0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
TpeOOBaHUsA NPOrpaMMbl OCHOBHOI0 0011ero odopa3osanus Ha ocHoBe PI'OC

1 [Ipencrasnenue:

11 0 TI03HABAEMOCTH SIBJICHUH TPHUPOIBI, MOHUMaHHUE OOBEKTUBHOU




29

1.2

3HaYMMOCTH  OCHOB  XHMMHYECKOM Hayku Kak  oOnactu
COBPEMEHHOT'0 €CTECTBO3HAHMUS, KOMIOHEHTa OOIIEH KyJIbTyphl U
IPAaKTUYECKOHN JeSITEIbHOCTH YEJIOBEKA B YCIOBHUIX COBPEMEHHOIO
oOuiecTBa; NOHMMAHUE MECTA XUMUU CPEIN IPYTUX €CTECTBEHHBIX
HayK

0 Hay4HbIX METO/ax MO3HAHUA, B TOM YUCIIE KCIEPUMEHTAIBHBIX
U TEOPETHUYECKUX METOJaX HCCIIEJOBaHUs BEIIECTB U H3Y4YECHHUS
XMMHMYECKMX peakUuil; yMEHHE MCIIOJIb30BaTh MOJAEIHM JJIs
00BSICHEHUS] CTPOEHUSI AaTOMOB U MOJIEKYJI

13

o0 cepax nmpodeccHoHATBHON ACSITETFHOCTH, CBI3aHHBIX C XUMHCH
U COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMU Ha JIOCTHIKEHHSIX
XUMHUYECKOW HAYKH, YTO MO3BOJIUT OOYYAIOIIUMCS PacCMaTPHBATh
XUMHIO Kak cdepy cBoeit Oyaymieil mpodeccnoHanbHOM
NESTCIIbHOCTH W CJeNaTh OCO3HAHHBIA BBIOOp XHMHH Kak
npopWILHOTO MpEeAMeTa TMPU TEPeXoJe Ha YPOBCHb CPEIHETO
ob1rero oopa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMMYCECKHMX 3HAHHH U YMCHHUC IIPUMCHSATH
CUCTCMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!

2.1

BOXHEUIINE XUMHUYECKUE MOHATUS: XMMUYECKHHM 3JIEMEHT, aTroM,
MOJIEKYJIa, BELECTBO, IPOCTOE U CJIOKHOE BELIECTBO, OJHOPOIHAS U
HEOJTHOPOJAHAs CMECh, OTHOCUTENbHBIE ATOMHAs U MOJIEKYJIApHast
Macchl, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KUCIIOTA, OCHOBAHUE, COJIb (CPENHssA), XUMHUUYECKAst
pEaKIMs, PEaKLUU COENMHEHUs, PEaKLHMU Pa3JIOKEHMs, DPEaKLUU
3aMellleHus], peakui 0OMeHa, TerIoBor (G (EeKT peaklnu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIMH, PACTBOP, MAccoBas 10JIs1 XUMHUYECKOTO
JJIEMEHTa B COEAWHEHUH, MaccoBass JONs M IPOLIEHTHAas
KOHIICHTpaLUsl BELIECTBA B PacTBOPE, SIAPO ATOMA, DJIEKTPOHHBIN
CIIOMl aroma, aToMHas OpOWTanb, pPagUyC aroma, BaJEHTHOCTb,
CTENIEHb OKHCIICHMSI, XMMHUECKas CBS3b, DJIEKTPOOTPHULIATEILHOCTD,
MOJISIpHAsT W HEMOJsIpHAas KOBAJIEHTHas CBA3b, MOHHAs CBSI3b,
MeTallyIMyecKkass CBs3b, KpHUCTaJUIMYecKas pemérka (aToMHas,
VOHHAs, MeTaJUIM4yecKasl, MOJIEKYJspHasi), MOH, KaTHOH, aHHOH,
AJIEKTPOJIUT U HEIIEKTPOJIUT, DIIEKTPOJIUTUYECKAs AMCCOLAALNS,
peakiMy HMOHHOTO OOMEHa, OKHCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
pEaKIMM, OKHUCIMUTENb W  BOCCTAHOBHUTEIb, OKHCICHHE U
BOCCTaHOBJICHHE, AJIEKTPOJIN3, XUMHYECKOE paBHOBecHe,
oOpaTuMble ¥ HEOOpaTHUMbIE pPEaKLUUH, CKOPOCTb XHMHYECKOU
peakumu, kataimsaTtop, [1/IK, koppo3usi MeTajuioB, CIjIaBbl

2.2

OCHOBOIIOJIAralolle 3aKOHbI XUMHH: 3aKOH COXPaHEHUs] MaCChl,
nepuoauueckuii 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOrajpo

2.3

TEOPUM  XUMHHU:  ATOMHO-MOJIEKYJISIDHAs ~ TEOpHs,  TEOpHUs
JIIEKTPOJUTUYECKON JUCCOLMALIUI

Brnanenue ocHOBaMM XMMHUYECKOW IPaMOTHOCTH, BKJIFOYAIOIIEH

3.1

YMEHHE TPaBWIBHO HCIIOJIb30BaTh H3YyYEHHBIE BELIECTBA U
MaTepHuaibl (B TOM 4YMCIIe MUHEpaJbHbIE yIOOpEHUs, METAIIbl U
CIUIaBbl, TPOAYKTH MEpPepabOTKH MPUPOJHBIX HCTOYHHUKOB




30

yIIIeBOJOpOAOB (yIiis, NpPHPOAHOrOo rasza, HedTH) B OBITY,
CEJIbCKOM XO3SIICTBE, Ha IMPOU3BOJICTBE M MOHUMAHUE 3HAYCHHUS
KUPOB, OCIKOB, YIJICBOJOB Il OpPraHU3Ma 4YeJIOBEKa; YMCHHE
MPOTHO3MPOBATh BIMSHUE BEIISCTB M XMMHYECKHX MPOIECCOB HA
OpraHu3M YeJI0BEKa U OKPYIKAIOIIYIO MPUPOIHYIO CPEITy

YMEHUEC MHTEIPHUPOBATE XUMHUYCCKUEC 3HAHWA CO 3HAHUAMU APYTUX

3.2
y4eOHBIX IPEAMETOB
HAIMYUE ONbITa pabOTBl €  PA3IMYHBIMH  HCTOYHUKAMH

3.3 uHpopManui MO XUMUW (HAy4YHass MW HAYYHO-TIOMYJIApHas
JTUTEepaTypa, CIOBapH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
yMeHHe OOBEKTHBHO OICHHBATh MH(OPMALIMIO O BEIIECTBAaX, UX

3.4 MPEBPAIICHUSIX W MPAKTHYSCKOM TPHUMEHEHHH U YMCHHE
UCIIOJIb30BaTh €€ [l pelIeHns yueOHO-T103HABATEIbHbBIX 3a/1a4
Brnagenue ocHoBaMHM MOHATUHHOTO ammapaTa ¥ CHMBOJIUYECKOTO

4 s3pIKa  XHUMHH JJII  COCTaBJICHHS (OPMYJT HEOPTaHHUYECKUX
BEIIECTB, ypaBHEHUH  XHMMHUYECKHUX  pEaKIUil;  OCHOBAMH
xummnaeckoid HomeHkiatypsl (IlUPAC u TpuBHaibHOM)
YMmenne oOBSCHITD CBS3b MOJIOKEHHS dJeMeHTa B [leproamueckoit
CHUCTEME C YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB

5 XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsAn sjapa, ollee Yucio
AIIEKTPOHOB), paclpeAeNieHUEM DIIEKTPOHOB MO SHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATTUS ¥ KAIBIIHS
[IpencraBienue O NEPUOJWYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHYECKHUX AJIEMEHTOB (pagmyc aToMma,

6 AJIEKTPOOTPHUIIATEIILHOCTE), MPOCTBIX W CIOXKHBIX BEIIECTB OT
MOJIOKEeHUs d3NeMeHToB B [lepmonmyeckoil cucteme (B MalbIX
MeproJaXx W TJIABHBIX TOATPYIIAX) W DJICKTPOHHOTO CTPOCHHUS
aToma

7 YMmeHnue kiaaccu(uImpoBarh:

7.1 XUMHUYECKHE SJIEMEHTHI

7.2 HEOpraHMYeCcKre BellecTBa

7.3 XUMUYECKHUE PEaAKIINI

8 YMeHue onpenensrs:

8.1 BaJICHTHOCTh U CTCIICHb OKHCJICHHSI XUMHUICCKUX JIEMEHTOB, 3apsijI
MOHA

8.2 BHJI XMMHYECKOH CBS3M W THI KPUCTALTUYECKOH CTPYKTYPHI B
COCTMHEHUSIX

83 XapakTep cpeasl B BOJHBIX pPAacTBOpax BeHIECTB (KHUCIOT,

) OCHOBaHUI)

8.4 OKHUCJIUTEh M BOCCTAHOBHTEIIh

9 YMeHue XxapakTepu30BaTh (GU3NUECKHE U XHUMHIECKHAE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJIOPOJ, Tpadur, ammas,

9.1 KpeMHUH, a3zoT, ¢ocdop, cepa, XJop, HATpUH, Kalui, MarHui,
KaJIBIIM, aTFOMHHUM, JKEJIe30)

9.2 CIIOXHBIX BEIECTB, B TOM YHCJIE€ UX BOJHBIX pPacTBOpPOB (BOJa,

aMMHaK, XJIOPOBOJOPO, CEPOBOAOPOA, OKCHJBI MU THUIPOKCHIBI




31

metamioB |-1IA rpynn, amromunus, meau (I1), nunka, xenesa (1l u
1), oxcuner yrinepona (I u 1V), kpemuus (1V), azora u dpochopa
(I 1 V), cepsr (IV u VI), cepuucras, cepHas, a30THCTas1, a30THa,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

MPOTHO3UPOBAaTh M  XapaKTepU30BaThb CBOMCTBA BEIIECTB B
3aBHCHUMOCTH OT HUX COCTaBa M CTPOCHHMsI, IPUMEHEHHE BEILECTB B

93 3aBHCUMOCTH OT HX CBOMCTB, BO3MOXXHOCTb HPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX

10 YMCHI/ICU COCTaBJSITh MOJIEKYJISIDHBIE W HWOHHBIE YpPaBHEHHS
peakuuii, B TOM YHCIIE!

10.1 peaxiuii HFOHHOTO OOMeHa

10.2 OKHUCJIMUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLIUi

103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
(TpyIn) HEOpraHU4YEeCKUX BELIECTB

10.4 MOJTBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBS3b MEXK/Ty HUMHU

11 YMeHue BBIYHUCISTD (IIPOBOUTH PACUEThI):

111 OTHOCHUTEJIBHYIO MOJICKYJISIPHYI0O M MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTA B COSMHEHUHT

11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIISCTBA M €r0 MacCy, 00bEM Ia30B

114 M0 YPaBHCHHSIM XUMHYECKHX PEAKIUH M HAXOJIUTh KOJIMYECTBO
BEIIECTBA, 00BEM U Maccy peareéHTOB WM IPOJYKTOB PEaKIIUU

12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMHM METOJIaMH HAy4YHOro TIOo3HaHus (HabmoaeHue,

121 U3MEpeHUe, OHKCIEPUMEHT, MOICITUPOBAaHUE) TPH H3YYCHUHU
BEIIECTB M XHUMHUYECKUX SBJICHHI;, yMeHUEe CGHOpMYyIUpPOBAThH
po0JIeMy | MPEUIOKUTH Iy TH € pelIeHus

122 0e3omacHOil pabOThI ¢ XMMHUYECKMMH BELIECTBAMH, XMMHUYECKON
MOCYJI0H U JIa0OpaTOPHBIM 000PYI0BAHHEM
mpaBujaMud  Oe30MacHoro  oOpalieHusi ¢ BEHIECTBaMH,
HCIIOJIb3YEMBIMU B TTOBCEAHEBHOM KU3HU, MPABUIIAMHU TTOBECHUS B

123 HeNsIX cOepekeHus 310pOBbsl U OKPY’Karolled MPUPOJHON Cpelibl;
MOHMMaHWe Bpeda (OMAcCHOCTH) BO3ACHCTBUS HA  JKUBBIC
OpPTraHU3MBI OIPENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS W
NPEJOTBPALICHNUS UX BPETHOTO BO3ACUCTBUS

13 Hamuuue MPAKTHYECKHUX HABBIKOB TUTAHUPOBAHHUS u
OCYIIECTBIICHUS CICTYFOIINX XUMHYECKIX IKCIIEPHMEHTOB:
U3ydeHHe W  ONucaHue (U3WYECKHX  CBOICTB  BEIIECTB;

131 O3HAKOMJICHHE C (HU3UYECKUMH W XUMUYECKUMHU SIBICHUSIMU;
OTIBITHI, WJUTIOCTPUPYIOIIAE TPU3HAKK TPOTEKAHHSI XUMHYECKHX
peakuuin

13.2 U3y4eHHue CrocoO0B pa3JieNieHus cMecen
MOJyYeHHE KHCIIOpo/Ja W M3yYeHHE ero CBOWCTB; TOJTyYECHHE

13.3 BOJIOPOJIa M U3YUYECHHUE €r0 CBOMCTB; MOJIYYECHUE YTIIEKUCIIOTO rasa

W U3YYEHHE €ro CBOMCTB; MOJyYEHHE aMMHaKa U H3YyYECHHUE €ro
CBOWCTB
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MIPUTOTOBJICHHE PACTBOPOB C OMNPEAeNEHHON MaccoBOil aoeit

134 <
PacTBOPEHHOTO BELIECTBA

NPUMEHEHHE  WHAWKATOpPOB  (JlakMyca,  METWUJIOpaHka |
13.5 dbenondTanenHa) 11 ONpeaeICHUS XapaKkTepa cpeibl B pacTBOpax
KHCJIOT U ILIeJI0OYEH

UCCTICIOBAaHNE W OINMCAHWE CBONCTB HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX ~ KJIaCCOB, W3y4YEHHE B3aUMOJICHCTBHUS  KHCJIOT C
MeTaJUIaMH, OKCHIaMU METaJIOB, PacTBOPUMBIMH u
13.6 HEPaCTBOPUMBIMHU OCHOBAHHUSIMH, COJISIMH, MOJTyYCHUE
HEPACTBOPHUMBIX OCHOBAHMI{; BBITECHEHUE OJTHOTO METalia JPYTUM
U3 pacTBOpa COJM; HCCieJoBaHUE aM(pOTEPHBIX CBOWCTB
THJIPOKCHJIOB QJIFOMUHHMSI U ITUHKA

pelIeHHe HSKCIEPUMEHTANbHBIX 3ada4 mno TemaM: «OCHOBHbIC
KJIACCHl HEOPTraHWYECKHX COCIUHEHUI»; «JIEKTPOIUTHIECKAs
aucconanusay; «BakHeHInne HeMeTalulbl U HX COCIUHEHUS»;
«Baxuelnine MeTaIbl U UX COSTUHEHUSI

13.7

XUMHUYECKHE  OKCICPUMEHTBI, WUIIOCTPUPYIONINE  TPU3HAKU
IIPOTEKAHHUS PEaKIUii HOHHOTO OOMEHA; KaYCCTBCHHBIC PEAKIIMHM HA
MPUCYTCTBYIOIIHAE B BOJHBIX PACTBOPAaX MOHBI: XJIOPHJ-, OpOMH/I-,
uonun-, cynbdar-, d¢ocdar-, xapOoHAT-, CHIUKAT-aHUOHBI,
THJIPOKCHUJI-MOHBI, KAaTHOHBI ~ aMMOHUS, MarHus, KaJbIlHs,
ATIOMUHHS, Keme3a (2+) u xkenesa (3+), menu (2-+), MUHKA

13.8

14 YMenue:

MPEJICTaBISITh Pe3yJIbTaThl JKCIepUMeHTa B (opMe BBIBOJIOB,

14.1 JIOKa3aTeNIbCTB, TPAPUKOB U TAOIUIl M BBIABISTH SMIIUPUUYECKUE
3aKOHOMEPHOCTHU

YCTaHABIMBATh CBS3H MEXAY PEaJbHO HAOII0/IaeMbIMU XUMHUYECKHUMHU

14.2 SIBJICHUSIMU U TIPOLIECCAMHM, TMPOUCXOSAIIUMU B MAaKpO- U MUKPOMHUPE,

O00BSICHATH IPHUYUHBI MHOTOOOpa3Hsl BEIICCTB

HHEPEYEHbB 3JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMbBIX HA OCHOBHOM

I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kon IIpoBepsieMbli 3JIEMEHT COACPKAHMUS
1 [lepBoHavaIbHBIE XUMUYECKUE TOHSATHUS

11 UYucteie BemecTBa U cMecu. CriocoObl pa3iesieHus: cMecei

12 ATOMBI M MOJEKYIbl. XHUMHUYECKHE dJeMEHTbl. CHUMBOJIBI XUMHUYECKUX
areMeHTOB. [IpocThie U CI0KHBIE BELIECTBA.

13 Xumuyeckass (opmyna. BaleHTHOCTH aTOMOB XHMHUYECKHUX DJIEMEHTOB.
CreneHb OKUCIEHUS
3aKOH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHoOcUTENIbHAs aToMHas Macca.

14 OtHocuTenbHas MOJIEKYyJIApHas Macca. MaccoBas J0Ji1  XMMHUYECKOIo
AJIEMEHTA B COCMHEHUH

15 KonnyectBo BemectBa. Monb. Momsipaas macca. MounsipHbIii 00BEM Ta30B.
B3anMocBs3b KOJIMYECTBA, MACCHI M YHCJIa CTPYKTYPHBIX €JIMHHUIL BEIIECTBA

16 @usnueckrue U XUMHUYECKUE SBICHUA. XUMUYECKas peaklus U €€ MPU3HAKHU.

3aKOH COXpaHEeHHsI MAcChl BeleCTB. XMMHUECKHE YPaBHEHUS
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[Mepuonuueckuii 3akoH u [lepronnyeckas cucTeMa XUMHUYECKUX 3JICMEHTOB
.. MenaeneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuin 3akoH. Ilepuoguyeckas cucremMa XMMHYECKUX 3JIEMEHTOB
H.N. MenneneeBa. Ilepuoasl u rpynnbel. OU3nyecKuid CMbBICT TOPSIAKOBOTO
HOMEpa, HOMEPOB NIEpHOa U IPYIIIbI JIEMEHTA

2.2

Crpoenue aromoB. CoctaB aTroMHBbIX saep. M3oronsl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB IepBbIX 20 XUMHMUYECKUX 3JIEMEHTOB
ITepnonnueckoii cucrems! .M. Menneneena

2.3

3.1

3.2

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUECKHUX AJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kajus, Kajblus (paaudyca aToMOB, 3JIEKTPOOTPULIATEIBLHOCTH,
METAJIMYECKUX U HEMETAJUIMYECKUX CBOWCTB) M MX COEIMHEHUN B
COOTBETCTBUM C IIOJOKEHHEM »3JieMeHTOB B llepuomnueckoit cucreme u
CTPOEHUEM HX aTOMOB

CtpoeHue BeliecTBa
Xumuyeckass cBsi3b. KoBasneHTHass (MoysipHasi ©  HEMOJISIpHAsl)  CBS3b.

3JI€KTpOOTpI/IIIaTeJII)HOCTI) XHMHUYCCKUX OJICMCHTOB. Honnas CBA3b.
Mertannuyeckas CBI3b

Tunel KpUCTAIIMYECKHX pPEmETOK (aroMHas, HOHHAs, MeTaJUIMYecKas),
3aBUCUMOCThH CBOWCTB BEIIECTBA OT THUIMA KPUCTAJUIMUECKOW PEIIETKH U BHAA
XHUMHUYECKOH CBSI3U

Baxneimune MpCeACTAaBUTCIIN HCOPraHUYCCKUX BCIICCTB. Hemerannel u ux
coequHEHMS. MeTajibl U MX COCTUHCHUS

4.1

4.2

Knaccugukaius ¥ HOMEHKIATypa HEOPraHMYECKUX COECTUHEHUH: OKCHIOB
(coneobpa3yromue: OCHOBHBIE, KHCIIOTHBIE, am(poTepHBbIE) u
HecosieoOpas3yrolye; OCHOBAaHMM (LIETOYM M HEpacTBOPHMBIE OCHOBAHUS);
KUCIIOT (KHCJIOPOJICO/IEpXKAIMEe M OECKUCIOPOAHBIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIeH (CPEIHUX M KHCIIBIX )

dusznueckue W XUMHYECKHE CBOWCTBA MPOCTBHIX BEIIECTB-HEMETAJLIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

@u3znyeckue U XMMHYECKHE CBOWMCTBA MPOCTBHIX BEIIECTB-METAIIOB: JIMTHS,
HATpHUs, KaJausl, MarHusl U KaJbLus, aIFOMUHUS, JKeJIe3a. JINEKTPOXUMHUYECKUN
P HAaIPSDKEHUM METAJIIOB

4.4

4.5

4.6

4.7

4.8

®dusndeckre U XUMHUYECKAE CBOMCTBA BOJAOPOIHBIX COSAMHCHUN HEMETAJIOB:
XJIOPOBOJIOPOAA, CEPOBOAOPOIA, AMMHUAKA

dusnueckue U XUMHUYECKUE CBOMCTBA OKCHIIOB HemeTamwioB: cepol (1V, VI),
asora(ll, 1V, V), dochopa(lll, V), yrnepona(ll, V), kpemuus(1V). I[Toayuenue
OKCHUJIOB HEMETAJIJIOB

Xumnueckue cBoiictBa okcuioB: MeTauioB |A-IIA rpymn, nunka, menu(ll) u
xene3a(ll, 11). [Tomyuenne oKCHIOB METAILIIOB

XUMHUECKUE CBOMCTBA OCHOBAaHUH M aM(OTEPHBIX THAPOKCUIOB (HA MPUMEpe
TUAPOKCUIOB AITIOMUHMS, >Kene3a, ULWHKa). [lomyueHue ocHOBaHMIl H
aM(OTEPHBIX THAPOKCHJIOB

OO01e XMMHUYECKUEe CBOWCTBA KUCIIOT: XJIOPOBOJOPOTHON, CEPOBOIOPOIHOM,
CEpPHUCTOM, CepHOU, a30THOU, (HochHOopHON, KPEeMHHUEBOU, yroiabHON. OcoObIe
XUMUYECKAE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIOT.
[TonydyeHue KUCIOT
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4.9
4.10

OO0mre XUMHYECKUE CBOMCTBA cpenHuX coiel. [lomyuenue coei

[Tonyuenue, cobupanue, pacrno3HaBaHHE BOJOPOAA, KUCIOPOAA, aMMHAKa,
YTJICKHCIIOTO Ta3a B JIAOOpaTopuu

411
4.12

[TosryyeHne aMMuaka, CepHOM M a30THOM KHMCIIOT B IPOMBILIEHHOCTH. O01mue
CHocoObl OJYYEHHS METAJUIOB

I'eneTnueckas CBSI3b MCKAY KilaCCaMM HCOPraHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMHUYECKUE PEAKIIUU

5.1

Knaccugukarus XuMHUeCKUX peakuii o pa3IuIHbIM IPU3HAKAM: TI0 YHUCITY U
COCTaBY Y4YACTBYIOIIMX B PEAKIMM BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, Io
MU3MEHEHUIO CTEIICHEW OKHUCIICHHUsI XUMUUYECKUX 3JIEMEHTOB

5.2

5.3

5.4

TermnoBoii 3¢ dexkr XuMUYecKol peakuu, TEPMOXMMHYECKHE YPaBHEHHUSI.
DK30- U 3HJI0TepMUYECcKe peakuuu. TepMoXumMuieckre ypaBHEHHUs
OKHCIUTEIBHOBOCCTAHOBUTEINIBHBIE peakMKi. OKUCINUTENN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKHCIIEHHMST M BOCCTAaHOBJEHHMS.  OJEKTPOHHBIM  OajlaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKLIUU

Teopust ANEKTPOIUTHYECKON nuccorranuu. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI
1 HEANEKTPOJuThl. CHIIbHBIC U c1a0ble IeKTPOIUThL. CTEneHb JUCCOIMAIIIT

5.5

Peakiiun moHHOro oOMeHa. YciaoBUs NMPOTEKaHHs peakluil HOHHOro oOMeHa,
IIOJIHBIE Y COKPAIIEHHBIC HOHHBIE YPABHEHUS PEaKIIMM

X¥UMHS ¥ OKpYXKarolas cpeaa

6.1

BemectBa m marepuaibsl B IIOBCEIHEBHOW XM3HM 4elloBeKa. besomacHoe
UCMOJIb30BAaHUE BELIECTB M XUMHUECKUX peakluil B jabopaTopuu U OBITY.
HepBaa MMOMOIIb IMPHU XUMHYCCKUX OKOrax MU OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpY’Karolledl cpefapl  (KUCIOTHBIE — JOXKAM,
3arpsi3HEHUE TOYBBI, BO3/yXa U BOAOEMOB), CIIOCOOBI €ro MPeaOTBPALLCHHS
[IpenenbHass nomyctumas koHueHtpaunus semectB (IIJIK). Ponp xumuum B
pPELICHUH SKOJIOTHYECKUX TpolieM. YcuiieHHe MapHUKOBOro sddexra,
paspylIeHHe 030HOBOTO CJIOS

6.3

[Tpumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COEIMHEHUI B
ObITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CeJbCKOM Xo3siiictBe. [Ipumenenue
METAJIJIOB M CIUIaBOB (CTajb, YyTyH, AIOpaTOMUHHUI, OpoH3a) B OBITY U
IOPOMBIIIICHHOCTH MX coeluHeHUi. [loHsATHE O KOppO3MM METasIoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4

[TpupoaHblE MCTOYHHMKH YTJIEBOAOPOJIOB (Yrojib, MPUPOIHBIA Ta3, HEPTH),
MIPOJIYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIIEHHOCTH

6.5

7.1
7.2
7.3

[lepBoHauanbHbIE MOHITHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHHSIX
yriaepona (MeTaH, 3TaH, OJTWIEH, AalleTWIEH, 3TaHOJ, IJIMIEPUH, YKCyCHas
kuciota). [loHsTHE O OMOJOTMYECKH BAXKHBIX BEIIECTBAX: JKUpaX, OenKax,
YIJIEBOJAX — M UX POJIM B )KM3HH YEJIOBEKA

Pacuérnr:

o popmMynamM XUMHUYECKUX COCTMHEHUI

Macchl (MaccoBOM) JTOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
110 XUMHAYECKUM YPaBHEHUSIM
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4. TemaTu4eckoe IJIAHUPOBaHUE

8 KUIACC
e HaunmeHnoBanu KosmuecTo yacos DJIEeKTPOHHbBIE
H/' € pa3/ieJIoB H Beero  KomTpOab-  IpakTie- (unposrie)
TEM HBIE CKHe 06pa30BaTeJILHLIe
" NPOrpaMMsbl padoThbI padoThI pecypcbl

Pasznen 1. HepBOHa'laJIBHLIe XUMHUYECCKHUEC ITOHATHSA

XumMust —
Ba)kHasa 00J1acTh

€CTEeCTBO3HAHUS bubnuorexa [JOK

1.1 " 5 2 https://m.edsoo.ru/7f4
MIPAKTUICCKOU 1837c
JEATEILHOCTH
YyeJIoBeKa
BemectBa u bubnuorexa [JOK

1.2 XUMHUYCCKHE 15 1 https://m.edsoo.ru/7f4
peakiuu 1837c

Utoro no paznemny 20

Pasnen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BelllECTB

Efiyx' bubmmoreka [JOK
2.1 - CHIOpOaL. 5 6 1 https://m.edsoo.ru/7f4
OHJATHUC O 1 8 37C
OKCHugax -
ﬁoi(:[l;;ﬂ’ bubmmoreka [JOK
2.2 © €0 8 1 https://m.edsoo.ru/7f4
KHUCJIIOTax U 1837C
COJIAIX —_—
Bona.
PACTRODEL bubmmoreka IIOK
2.3 CTBOPEL. 5 1 1 https://m.edsoo.ru/7f4
ITonsaTue 00
1837c
OCHOBAHHUAX -
Ocroiibie Bu6miorexa [TOK
KJIACChI
2.4 eODIANIIECKI 12 1 1 https://m.edsoo.ru/7f4
COPTamHHcCx 1837¢
X COCAUMHCHUU
Hroro o pazneny 31

Pasznen 3. Ilepuoagnueckuii 3axoH u [lepuoguveckas cucreMa XuMHYECKHUX 3J1eMEHTOB
. U. MenaeneeBa. CtpoeHue atoMoB. XuUMu4eckasi cBsi3b. OKHUCIUTETIBHO-
BOCCTAHOBHUTEJbHbIC PEAKIIUA



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonuuecku

M 3aKOH U
[Tepuonuueckas
cHCcTeMa

3.1 XUMHYECKHUX 7
37€MEHTOB /.

H. Menneneena.

bubnunorexa LIOK
https://m.edsoo.ru/7f4
1837c

Crpoenue
aToma
XuMu4aeckas
CBSI3b. bubnuorexa [JOK
3.2 OKMCIIATETBHO- 8 1 https://m.edsoo.ru/7f4
BOCCTAHOBHUTEI 1837c

bHBIC PCAKIITNH

bu6mmoreka [IOK
Hroro no pazueny 15 https://m.edsoo.ru/7f41
837c
bubnunoreka LIOK
Pe3epBHOe Bpems 2 https://m.edsoo.ru/7f4
1837c
OBIIEE
KOJIMYECTBO
68 4 6
YACOB IIO
[TPOTPAMME
9 KJIACC
No HaunmMmenoBanue KoandecTBo yacoB BHBKTPOHHLIQ
n/ pasgeaoBuTeM Bce  Konrposbn Ilpakrtuuec = (uudposbie)
n NporpamMmal ro ble paGoThl  KHe padoTbl  00pa3oBaTe/IbHbIE
pecypchl
Pa3nen 1. BemecTBO 1 XuMHU4ecKHe peakun
[ToBTOpEHME M
z;zl};zgleHHe bubmuoreka [{OK
1.1 HOBHEIX 4 https://m.edsoo.ru/7f4
OeHo 1a636
pa3zenoB Kypca
8 ximacca
OctosHbIe bubmuoreka [{OK
3aKOHOMEPHOCT

1.2

U XUMHNYCCKUX

peaKuuit

https://m.edsoo.ru/7f4
12636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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DJIEKTPOIUTHYE
cKas
13 JUCCOLIMAITHS.
' XuMHUYECKUE
peakiuu B

pacTBopax

Uroro no pazgeny

18

bu6nmorexa [IOK
https://m.edsoo.ru/7f4
12636

Pa3gen 2. HemeTaJIBI M UX COCIUHEHU ST

OO0mas

XapaKTCPpUCTHKA

21 XUMHUYECKHUX
' 3JIEMEHTOB
VIIA-rpynns.

T"anoredsl

OO0mas

XapaKTCPpUCTHKA

XUMHNYCCKUX

2.2

emeHToB VIA-

rpynnsl. Cepa u
€€ coeqUHEHUS

OO0mas

XapaKTepUCTHKA

XUMHYECKHIX

2.3 areMeHToB VA-
rpynnsl. A3oT,
docdop u ux
COEIMHEHUS

bubnuoreka [IOK
https://m.edsoo.ru/7f4
12636

bubnuoreka [{OK
https://m.edsoo.ru/7f4
12636

bubmmoteka IIOK
https://m.edsoo.ru/7f4
12636

OO0mas

XapaKTepUCTHKA

XUMHNYECKUX

3meMeHToB |V A-

2.4
IpyTIIbL.

Yraepon u
KPEMHHI U UX
COCIMHECHUS

Uroro no pazgeny

Pa3gen 3. MeTaJJIbI M X COCIUHEHU S

25

but6mmoreka [IOK
https://m.edsoo.ru/7f4
12636

OO0ue
3.1 CBOIiCTBa
METAJUIOB

but6mmoreka [IOK
https://m.edsoo.ru/7f4
12636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Baxnetimmue bub6nmoreka [IOK
3.2 METaJLIbl U UX 16 1 2 https://m.edsoo.ru/7f4
COEIMHEHUSI 1a636
Hroro mo pazneny 20

Paznen 4. Xumus 1 oOKpyKamomas cpeaa

BemiectBa u bubnuorexa [{OK
4.1 MaTepHasbl B 3 https://m.edsoo.ru/7f4
JKU3HH YeIOBEKa 12636
Hroro no pasneny 3
bubnunoreka LIOK
PesepBHOE Bpems 2 https://m.edsoo.ru/7f4
1a636
OBII[EE
KOJIMYECTBO
YACOB I10 68 4 !
ITPOI'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHHUE

40

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl

1 [Ipenmer xumuu. Ponap XuMuu B 5KU3HU 1 bu6mmorexa [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTO/IaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuiia

3 paboTHI B 1a00OpaTOPUU U IPUEMBI 1 bubnmnorexa [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

5 «Paznenenue cmeceil (Ha nmpumepe 1 bubmmorexa [TOK

g . pHMEp https://m.edsoo.ru/ff0d28c8
OUYHUCTKYU TTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
6 A 1
TOMBLT MOTIGRYIBE https://m.edsoo.ru/ff0d2a6c

7 XuUMHUYECKHE PJIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U ci0oXHbBIE BEIIECTBA 1 bubmmorexa [TOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmuorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.
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https://m.edsoo.ru/ff0d2d50

bu6mmoreka [IOK

10 X .B
umiieeKas (popuyna. Banentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTtHOocuTeNnbHAS. MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XUMHYECKOT0 bubmuorexa [JOK
3JIEMEHTA B COCIUHEHHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBHs IPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnmnorexa [JOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edso00.ru/ff0d3b88
Brruucnenus koamdecTBa, MacChl
17 BEIIECTBA 110 YPaBHEHUSM XUMUYECKUX bubmmorexa [OK
H . yp https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanmsi XuMuueckux peakimia
18 (coenMHEHMUSI, PA3IOKCHHS bubmmorexa LOK
P ’ https://m.edso0.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukoneauct. O6o0eHne u bubmmorexa [JOK
) et » https://m.edso0.ru/ff0d40c4
CUCTEeMaTH3alusl 3HaHUH
20 KonrponsHast padora Nel mo reme 1 bubnuoreka [IOK

«BemecTBa U XUMHUYECKUE PEAKLIUI)

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech razos. Coctas
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21 Bo3ayxa. Kuciopoa — snemMeHT u bubmorexa HOK
Hyxa. poR https://m.eds00.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [JOK
POAA Peditl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
Crioco0pl Mosty4eHus KUCI0po/ia B
23 1ab0opaTopuH U MPOMBIINIIICHHOCTH bubmorexa LHOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
TomnuBo (Hed Tk, yroiab U MeTaH).
25 3ar HSHGI—EHG(II;OS g a, CIIOCOOBI lro bubmmorexa [JOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «ITony4yenne u coOupaHue KHCIOpoaa bubmmorexa [JOK
y . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YECHHE €r0 CBOMCTBY
97 Bonxopon — anemeHT u nmpocroe bubnnorexka [JOK
BelecTso. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4ddo
08 dusnyeckre 1 XMMUIECKHE CBOMCTBA bubnmoreka [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJIAX bubmmorexa [JOK
https://m.edso0.ru/ff0d50d2
30 CriocoOsI oTy4eHust BOAOPOa B bubnmoreka [JOK

nmabopaTopun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[IpakTrueckas padota Ne 4 o Teme
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31 «ITomyuyeHnue u coOnpanue BoAopoa bubmorexa LOK
Y oHP HOpoAa, https://m.edso0.ru/ff0d4f42
M3y4YEHHUE €ro CBOKWCTBY
39 Mounsipabiii 00bEM ra3oB. 3aKOH bubnmoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0b€Ma, KOJIUYECTBA
33 BEIIIECTBA rasa 110 €ro U3BECTHOM bubmorexa LOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WU 00BEMY
Brruncienus o0bEMOB ra3os MO
34 aBHEHUIO PeaKLMU Ha OCHOBE 3aKOHa bubmorexa [JOK
b . peaitt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 00 bubnuotexa [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HacwimmeHnnbsre
37 u szHaCLI peHHLIIe) aCTBOPBI MH:wCOBaﬂ bubmorexa LOK
B PactBOpBL https://m.edso0.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
IIpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpOB ¢ bubmuoreka [IOK
OnpeaeIEHHON MacCOBOU JTOEN https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEIIECTBA»
39 KonrtponsHast padota Ne2 o teme 1 bubnnorexka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCUupUKaIUs, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TonyueHnne u XMMHUYECKHE CBONCTBA bubmuorexa [JOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

KHCJIOTHBIX, OCHOBHBIX U aM(l)OTCpHI)IX
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https://m.edsoo.ru/ff0d664e

OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue n XMMHU4ECKHE CBOMCTBA bubnnorexa [HOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeguue): HOMEHKIATypa,
46 cnoco((ir,ll) o q)eHm[ XI/IMI/I‘{Z(I?KI/IC bubmmorexa [JOK
y Y ’ https://m.eds00.ru/00ad9474
CBOICTBa
ITpakTryeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnunorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHMI»
48 I'eneTnyeckas cBA3b MEXKIY Kilaccamu bubnnoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O06o001IeHre U cucTeMaTU3alus 3HaHU!
t t https://m.edso00.ru/00ad9ch2
KonrtponsHast padora Ne3 o reme
50 "OCHOBHBIE KJIACChI HEOPTraHUYECKUX 1 bubmmorexa [OK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[lepBbie NOMBITKU KJIaCCUPUKAITUU
bu6mmoreka [IOK
51 XUMHUYECKUX 35ieMeHTOB. [ToHsTHE O

rpynmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[Tepuonuueckuii 3aKOH U
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bu6mmoreka [IOK
52 [Tepuoanueckas cucTeMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. . MenaeneeBa
53 Ilepronanl, TPYIIIILI, TOATPYIIILI bubmmorexa [IOK
PHOJBL TPY > OATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [HOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMoB 31eMeHTOoB lleproanueckoit bubmorexa [TOK
pHOA https://m.edsoo.ru/00adaébc
cuctemsl [. 1. Menaeneera
XapaKkTeprucTUKa XUMHUIECKOTO
56 3JIEMEHTA TI0 €T0 MOJI0KEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa st
pa3BUTHUS HAyKu U mipakTuku. /1. . bubnunorexa [JOK
57 .
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
IpaX<TaHuH
PesepsHrlil ypok. O000IIIEHHE U
58 CHCTIe)MaTHSanﬂ 3HaH1/H?LIu / 1 bubnnorexa [IOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
KontponbHas padora Ne4 o reme
59 «CtpoeHue atoMa. XUMHYECKas CBA3b) 1 bubmmorexa [TOK
P N ' https://m.edso0.ru/00adb486
/ Becepoccuiickast mpoBepodHas paboTa
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [HJOK
60
XUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru/00adaab8
61 HMoHHas XumMudeckas CBsI3b bu6mmoreka [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adac34
62 KoBanentHas nossipHas XuMuueckas 1 bubnunoreka [HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenousspHas XuMudeckas 1 bubmumoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
64 Creners okHCIeHuA 1 https://m.edsogru/OOadae28
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
66 OKHCIIMTEIN U BOCCTAHOBUTEIIH 1 httos://m.e dsogru 100adb076
O e 1 Bumoraca LOK
«Ctpoenue aroMa. XMMHYECKas CBA3b) hitps://m.edso0.r/00ad9ch2
68 Pe3epBHBIi1 ypok. 0606?1eHHe u 1 bubnuoreka [IOK
CHCTEMATHU3aINs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne
o/ Tema ypoka
n

[Tepuoauuecku
1 3aKOH.
Ilepuoanuecka
s cUcTEMa
XHUMHYECKHAX
31eMEHTOB /.
n.
Menpaeneena

3aKOHOMEPHOC
TU B
W3MEHEHUU
CBONCTB
XUMUYECKHUX
3JIEMEHTOB
MEPBBIX TPEX
[IEpUOJ0B

KoanuecTBo 4acoB

Bce
ro

KonTpoa
bHbIC
padoThbI

47

IIpakTuye
CKHe
padoThbI

Jlara
usyue
HUS

DJIEeKTPOHHbBIE
nugposeie
o0pa3zoBaTe/ibHbI
e pecypchbl

bubnunorexa LIOK
https://m.edsoo.ru/0
0adb59e

bubnuoreka [{OK
https://m.edso00.ru/0
Oadb6b6

Knaccudukanm
aAu
HOMEHKJIAaTypa
HEOPraHUYECKU
X BEIECTB

bu6nmorexa LIOK
https://m.edsoo.ru/0
Oadb7e2

Buaer
XUMHYECKOH
CBSI3U U THIIBI
KPUCTAJUIMYECK
UX PELETOK

bu6nmorexa LIOK
https://m.edsoo.ru/0
Oadbac6

KoHTtponbHas
pabota Nel mo
TEME
«IToBTOpEHNKE
U yrinyOnenue
3HAHUU
OCHOBHBIX
pasznenos
Kypca 8
KJIacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
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Kinaccudukamnm
ST XUMUYECKHUX

bubnunorexa LIOK

6 peaKIuii mo https://m.eds00.ru/0
pa3InYHbIM 0Oadbch0
MpU3HAKaM
ITonsarue o
CKOPOCTH
XHMHYECKOM

bu6nmoreka [IOK
peaKkiuu.

7 oHsmie o https://m.edsoo.ru/0

Oadbe9a
TOMOTI'€HHBIX U
reTEePOreHHBIX
peaKIMIX
ITorsarue o
XUMHYECKOM
PaBHOBECHH.
DakTopsl,
BIIMSIIONIYE Ha bubnunoreka LIOK

8 CKOPOCTH https://m.eds00.ru/0
XUMHUYECKON Oadc28c
pEaKIH U
[IOJIOKEHHE
XHUMHYECKOTO
paBHOBeECHS
OKHUCIINTEIHFHO
) bubmmoteka IIOK

9 https://m.eds00.ru/0
BOCCTaHOBUTEN

Oadcade
bHBIE PEAKITUU
Teopus
3JIEKTPOJIUTHYE
CKOI bubnmorexa LIOK

10 JIUCCOITHAITHH, https://m.edso0.ru/0
CunpHBIE U Oadcd68
cia0ble
SJIEKTPOJIUTHI
Honnrie bubnmnorexa LIOK

11 yYpaBHEHUS https://m.edso00.ru/0
peaxiuii 0add448
XuMH4ecKue

. bubnuotexa [JOK
CBOMCTBa

12 https://m.edso0.ru/0

KHCJIOT U

OCHOBaHWU B

Oadd5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
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CBETE
MIPE/ICTABJICHH
i 00
ANEKTPOJIUTHUYE
CKOM
JIHCCOIHAIAN
Xumudeckue
CBOMCTBaA
CoJieii B cBeTE

bu6nmoreka [IOK
MPE/ICTABICHU
13 o6 https://m.edsoo.ru/0
0add8b2
ANEKTPOIUTHYE
CKOH
JIACCOLIMAIIAN
Ilonsarue o bu6nunorexa LIOK
14 TUAPOIIN3E https://m.edsoo.ru/0
coyen 0add9d4
O0o061IeHNE U bu6nmorexa LIOK
15 cucTeMaTu3aIu https://m.edso0o.ru/0
s 3BHAaHUH Oaddd12
[IpakTuueckas
pabota Ne 1. bubmmnoreka HOK
16 «Pemenue https://m.edso00.ru/0
AKCIIEPUMEHTA Oaddbfa
JBHBIX 33J1a9»
KonTponbHas
pabota Ne2 1o
TeMe
«DNEKTPOIUTH bubnmnorexa [JOK
17 yeckast https://m.edso00.ru/0
JTCCOTIHAITHSI. OaddecO
XHUMHYECKHUE
peaxiuu B
pacTBopax»
OOmas
XapaKTePUCTHK
bubmuoreka [{OK
18 A FIOTCHOB. https://m.eds00.ru/0
XI/II\fI/I‘ieCKI/IC Oaddfe?
CBOMCTBA Ha -
npuMepe xjaopa
19 XI10poBOAOPO but6mmoreka [IOK
. Constnas https://m.eds00.ru/0



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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20

KHUCJIOTA,
XHMHYECKHE
CBOMCTBA,
MOJIy4YEHHUE,
MIPUMEHEHUE

[IpakTnueckas
paborta Ne 2 o
TeMe
«Tomyuenue
COJISTHOU
KHCJIOTHI,
U3y4deHue eé
CBOMCTB»

0adel04

bu6nmoreka [IOK
https://m.edsoo.ru/0
0ade348

21

22

Brrancnenns
o
ypaBHEHUSAM
XUMHYECKHAX
peakiui, ecinu
OIVH U3
pEareHToOB JIaH
B U30BITKE

Obwas
XapaKTepUCTUK
a 2JIEMEHTOB
VIA-rpymims

bubnuoreka [{OK
https://m.edsoo.ru/0
0ade488

bubmmoteka IIOK
https://m.edsoo.ru/0
Oade64a

23

24

25

AmoTponHbie
Mo uUKaIIH
CEPBI.
Haxoxnenue
cepel U €€
COEIMHEHUH B
IPUPOJIE.
XuMU4YeCcKue
CBOMCTBA CEpBI
CepoBogopon,
CTpOEHHE,
buznueckue u
XUMUYECKHE
CBOMCTBA
Oxcuppl cepsl.
Cepnas
KHCIIOTA,

bubmmoreka IIOK
https://m.edsoo.ru/0
Oade64a

bubnmnorexa LIOK
https://m.edsoo.ru/0
0ade802

but6mmorexa [IOK
https://m.edsoo.ru/0
Oadea28



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
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26

27

28

29

30

buzndeckue u
XUMHUYECKHE
CBOMCTBA,
MPUMEHEHUE

Xumudgeckue
peakuu,
JIeXKaIye B
OCHOBE
MIPOMBIIIIEHHO
ro crocoba
MOJTyYEHUSs
CEepHOM
KHCJIOTHI.
XHUMHYECKOE
3arpsi3HEHUE
OKpY’Karoleu
cpenbl
COCIMHCHUSIMU
cepbl
Brruucnenue
MAaCCOBOH IOJIU
BBIXOJIa
MPOJIyKTa
peakiuu
OOmmas
XapaKTEPUCTUK
a DJIEMCHTOB
VA-rpynmsl.
A3sor,
pacrpocTpaHeH
ue B IIPUPO/IE,
dusnyeckue u
XHUMHYECKHE
CBOMCTBaA

AmMHaK, ero
dusnueckue u
XUMHYECKHE
CBOICTBA,
HOJyYeHHUEe U
pUMEHEeHHE

[IpakTnueckas
pabota Ne 3 o

bu6nmoreka [IOK
https://m.edsoo.ru/0
Oadec8a

bubnunoreka LIOK
https://m.edsoo.ru/0
Oadec8a

bu6nmorexa LIOK
https://m.edsoo.ru/0
Oadeea6

but6mmorekxa [IOK
https://m.edsoo.ru/0
0adf004

but6mmorexa [IOK
https://m.edsoo.ru/0



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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31

32

33

TeMe
«ITonyuenue
aMMHaKa,
U3Y4YEHUE ero
CBOWCTB»

A3ortHas
KHCJIOTa, €&
buzndeckue u
XUMUYCCKHEC
CBOICTBA

Hcnone3oBanu
€ HUTPATOB U
coleit
aMMOHHS B
Ka4yeCTBE
MUHEPATBEHBIX
ynoOpeHui.
XHUMHYECKOE
3arps3HEHUE
OKpY’Karoleu
cpenbl
COCIMHCHUSIMU
asorTa
Dochop.
Oxcupg
doctopa (V) u
dbochopnas
KUCJIOTa,
¢buznueckue u
XHMUYECKHE
CBOICTBA,
MOJIyYeHUE

0adf180

bubnunorexa LIOK
https://m.edsoo.ru/0
0adf306

bubnuoreka [{OK
https://m.edsoo.ru/0
0adf518

bu6nmorexa LIOK
https://m.edsoo.ru/0
0adf68a

34

35

Hcnonbs3oBann
e ¢hocdaroB B
KayecTBe
MHUHEpaIbHBIX
y1oOpeHui.
3arpsi3HeHUE
IIPUPOJHOMN
cpensl
dbocdaramu

Yraepon,

but6mmorekxa [IOK
https://m.edsoo.ru/0
Oadfc20

bu6nmnorexa LIOK



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

53

pacnpocTpaHeH
ue B IPUpPOJIE,
buzndeckue u
XUMHUYECKHE
CBOMCTBA
OKcuael
yraepozaa, ux
buzndeckue u

https://m.edsoo.ru/0
0Oadfd9c

XHUMHYECKHE
. bu6nmoreka [IOK
CBOICTBA.
36 https://m.edso0.ru/0
DKOIOrH4eCKH
Oadfebe
€ TIPOOIIEMBI,
CBSI3aHHBIE C
OKCHIOM
yriepoaa (1V)
VYronpHas bu6nmorexa LIOK
37 KHCJIOTA U €€ https://m.edsoo.ru/0
coJu 0ae006¢
[IpakTnueckas
pabota Ne 4 o
TEME
"Tlomyuenue bubnmnoreka HOK
38 YTIEKUCIIOTO https://m.edsoo.ru/0
rasa. 0ae027e
KauecTBennas
peaxius Ha
KapOoHaT-1OoH"
IlepBoHavanbH
bl€ HOHATHS 00
- bubmmoreka IIOK
39 BS CTBAX KaK https://m.edso0.ru/0
B 0ae054e
0 COE€IUHEHHUIX
yrieposa
. bubnunorexa LIOK
KpemHwnii u ero
40 S https://m.edso0.ru/0
& 0ae080a
[IpakTueckas
pabota Ne 5.
but6mmorekxa [IOK
Pemenue
41 https://m.edso0.ru/0
HKCIIEPUMEHTA

JIFHBIX 3aJ1a4
110 TEMe

0Oae0bf2



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
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42

43

44

«Baxmneimue
HEMETAJIIBI U
1704

COETUHEHUS

KonTponbhas
pabota Ne3 mo
TeMe
«Baxuelimue
HEMETaJUIbl U
ux
COCTMHECHUS

Oouas
XapaKTePUCTUK
a XUMHYICCKHX
3JICMCHTOB —
METaJLIOB.
Meramndecka
s CBSI3b U
MeTaJUImnyecKas
KPUCTAJUIMYECK
ast pereTKa.
duznueckue
CBOMCTBaA
METAaJLIOB

XuMHUyecKue
CBOMCTBA
METaJUIOB.
DIEKTPOXUMUY
€CKHU psAl
HaIpsHKEHUN
METAJIJIOB

bubnunorexa LIOK
https://m.edsoo.ru/0
0ae0el8

bubnuoreka [{OK
https://m.edsoo.ru/0
0ael03e

bu6nmorexa LIOK
https://m.edsoo.ru/0
Oaell56

45

OO0miue
CII0COOBI
MOy YEHUS
METaJLJIOB.
CruiaBbl.
Brruucnenus
1 (0)
YpaBHEHUSAM
XUMHYECKUX
peaKuuii, eciu
OJINH U3

but6mmorekxa [IOK
https://m.edsoo.ru/0
0ael156



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

55

peareHToB
COJICPXKUT
IpUMeCcH
[TonsTHe 0 bubnunoreka LIOK
46 KOPPO3UH https://m.eds00.ru/0
METAJLIOB 0ael1278
bubnunoreka LIOK
47 Li?;ﬁ;zme https://m.eds00.ru/0
Oael4b2
Oxcunpl 1
FHAPOKCHIE! bu6nmmoreka [IOK
48 HaTpis I https://m.edso00.ru/0
0ael4b2
KaJus
[Ienouyno3zeme
JIbHEIC bu6nmorexa LIOK
49 METaJIJIbI — https://m.eds00.ru/0
KT U Oael5e8
Mar"aui
Baxneiimmue bubnunoreka LIOK
50 COCTMHCHUS https://m.edso00.ru/0
KaJIbIHs QOael5e8
O06o06mIeHNE U
51 cHCTeMaTH3amu
sl BHAaHUHU
KéctkocThb
BOBI 1 bubmmoteka IIOK
52 . https://m.eds00.ru/0
CITOCOOBI €€ 0361886
YCTpaHEHUS
[IpakTnueckas
pabota Ne 6 o
TeMe bubmmoteka IIOK
53 "KeécTtkocTh https://m.eds00.ru/0
BOJBI U Oaelae8
METOJBI €€
yCTpaHeHus"
bubmuoreka [{OK
54 AnmroMuHUi https://m.edsoo.ru/0
Oaelc64
AmMdoTtepHbie
cBoliCTR bubmuoreka [{OK
55 https://m.edso00.ru/0
OKCHJIa B

THUAPOKCHU A

Oaelcb4



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

56

56

57

58

Kemneso

Oxcunpl,
TUAPOKCHJIBI U
COJIU JKeJie3a
(1) u xenme3a
()
0O00011eHuEe 1
CHCTEMaTH3alH
s SHAHUM

bu6nmoreka [IOK
https://m.edso00.ru/0
Oaeld86

bubnunorexa LIOK
https://m.edsoo.ru/0
0ae35e6

59

60

IIpakTrueckas
pabota Ne 7.
Pemienne
SKCIIEpPUMEHTa
JBHBIX 33134
10 TeME
«Baxwneimue
METAaJUIbI U X
COCIUHCHHUS

Brruucnenus

3 (0)
YpaBHEHUSIM
XUMHYECKHAX
pEeaKLHii, eciu
OJIVH U3
pEareHToB aaH
B U30BITKE WIH
COIEPIKUT
MIPUMECH.
Brruucnenus
MacCOBOH JOJIN
BBEIXO0J1a
MPOAYKTa
peakuuu

bubnunoreka LIOK
https://m.edsoo.ru/0
0ae3de8

bubmmoteka IIOK
https://m.edsoo.ru/0
0ael750

61

62

O060061EHNE U
CUCTEMAaTH3aIlH
s1 3HAHUH

KoHnTponbHas
pabota Ne4 1o
TeMe

«Baxnenmue



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

57

MCETAJIbI U UX
COCOAUHECHUA»

BemtectBa u

MaTepHUalibl B bubnuorexa [JOK
63 MTOBCETHEBHOM 1 https://m.eds00.ru/0
JKA3HU 0ae3f50
YyeJoBeKa
XHUMHUYECKOe
bu6nmoreka [IOK
3arpsi3HEHUE
64 J— 1 https://m.eds00.ru/0
0ae4270
cpenbl
Ponp xumuu B
bubmuoreka [{OK
petieHuun
65 S KOIOLIIECKIX 1 https://m.edsoo.ru/0
0ae4270
npo0em
PezepBHbIit
YPOK. bubnnoreka [JOK
66 O06o6mIeHne u 1 https://m.edsoo.ru/0
CHUCTEMAaTHU3aIHU 0ae0dOa
s1 3HAHUM
Pe3epBHbIit
YPOK. bubnnorexa [JOK
67 O06o6mIeHne u 1 https://m.edso0.ru/0
cHucTeMaTu3alu 0adb33c
sI 3HaHUM
Pe3epBHbIit
YPOK. bubnmnorexa [JOK
68 O06o6mIeHne u 1 https://m.edsoo.ru/0
cHucTeMaTu3alu 0ad9ch2
sl 3SHaHUM
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

