MyHuuunnaisnoe 610/KeTHOE 001Ie00pa30BaTENLHOE YIPCKICHUE
AunracoBcekas cpeiHss o01eoOpaszoBarebHas Ko
Mopmanckoro paitona TamboBckoi 061acT

PexomeriioBana

MECTOJIMHCCKUM 00BE) (MHCHUEM
Yuure:icit Xumuu, 61001 UM, reorpaduu
IIporokoa Ne 1

Ot 26.08.2022 r

Pabouas yueOGHast nporpamma

XHUMHUs

(basoBbl#i ypoBens)

8 - 9 kJ1acchl

Cpoxk peanuzaruu 1 rox

YUUTEIS XHUMHUH
Spmapkuna O.U.

AJIracoso
2022 roj



IHosicHUTEABLHAA 3AIINCKA

JlanHas paboyasi mporpamMma coCcTaBjieHa B COOTBETCTBUU ¢ DenepanbHbIMU
rOCy/IapCTBEHHBIMU  00pa30BaTEIbHBIMU  CTaHAAPTaMU OCHOBHOIO  OOILEro
o0Opa3oBaHus, MJIAHUPYEMBIMU pe3ylbTaTaMU OCHOBHOT'O OOIIEro oOpa3oBaHMs, C
yueOHpiM 1uianoM MBOVY  Anracosckoit COIIl na 2022-2023 yueOHbIN TO[,
denepanbHbIM ~ MEPEUHEM  YUEOHUKOB, PEKOMEHJIOBAHHBIX  (JOIMYIIEHHBIX)
MunuctepctBoM  oOpa3oBanus UM Hayku Poccuiickoit  ®enepauuu K
UCIIOJIb30BaHUI0 B 00pa3oBaTelbHOM TIpolecce B 0011e00pa3zoBaTeIbHbIX
yupexaeHusx, Ha 2022/2023 yueOHbIi roj.

PaGouas nporpamma no xumuu Juist 8-9 kiaccoB paccurtana Ha 138 yacosB B
ron , 70 yacoB B 8 kiacce, 68 yacoB B 9 kiacce (U3 pacuera 2 yaca B HEJENIO).

Ilnanupyembie pe3y/ibTaThl H3Yy4YeHHs Y4eOHOI 0 mpeaMeTa

IIo 3aBCPIICHHUIO KypCa XMMHUHU Ha 3TAIIC OCHOBHOI'O O6III€FO O6pa3OBaHI/ISI
BBIITYCKHHUKH OCHOBHOM IIIKOJIBI AOJDKHBI OBJIAZACTD CIICAYIOINUMU PC3YyJIbTaTaMU !

1. JInyHOCTHBIE pe3yabTAThI:
1) ocosnanue cBOCH STHUYECKON NMPHHAIJICKHOCTH, 3HAHHE HCTOPUU XUMHU H
BKJIaJIa POCCUMCKON XUMUYECKON HAYKH B MUPOBYIO XHUMHUIO;
2) popmuposanue OTBETCTBEHHOTO OTHOIICHUS K MO3HAHWIO XUMHH, TOTOBHOCTH
M CIIOCOOHOCTH Y4YallMXcid K CaMOPa3BUTHI0O M CaMOOOPa30BaHUI0 HA OCHOBE
U3YYCHHBIX (PAKTOB, 3aKOHOB U TEOPUHM XUMHUHU; OCO3HAHHOTO BBIOOpA
U TIOCTPOCHHUE MHANBUIYaTbHON 00pa30BaTeIbHON TPACKTOPHH;
3) @opmuposanue  UEIOCTHON  E€CTECTBEHHO-HAYYHOM  KapTUHBI  MHUPA,
HEOTHEMJIEMOM YaCThIO KOTOPOH SIBJISIETCS XMMUYECKasi KApTUHA MUPA;
4) ognadernue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUS HAYKH
1 0OIIIECTBEHHOM MPAKTUKU, B TOM YHCIIE U XUMHUECKUM;
5) oceoenue conmambHBIX HOPM, TIPABHJI MTOBEACHUS, PoJicH U (HOPM COIMATEHOM
KU3HU B COLMyME, MNPHUPOJEC MU YACTHOM KU3HM HA OCHOBE SKOJIOIMYECKOU
KyJIbTYpBI U 0€30MacCHOTO 00paIeHus C BEIIECTBAMU U MaTepHUaliaMu;
6) @opmuposanue KOMMYHUKATHBHOH KOMIICTCHTHOCTH B OOINGHUH CO
CBEpCTHUKAaMH U B3pPOCIBIMU B Mpolecce o00pa3oBaTelbHOM, OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCIIEe0BAaTENbCKOW, TBOPUYECKOM UM JIpPYyruX  BHUIOB
JNEATENbHOCTH, CBSI3aHHBIX C XUMUEH.

2. MeTanpeaMeTHbIe Pe3yJbTaThl:
1) onpeodenenue nenelr cOOCTBEHHOTO 00YUYCHUS, IOCTAHOBKA U (HOPMYITHPOBAHHE
JUIs1 ceOs1 HOBBIX 3aJ1a4;



2) niaanuposanue MyTEH NOCTIKCHHS KEIAEMOr0 pe3ysbraTa OOYYCHHS XUMHH
KaK TCOPETUIECKOTO, TAK U IKCIIEPUMEHTATBLHOTO XapaKTepa,;

3) coomHeceHue  CBOMX JEHCTBUH C IUIAHUPYEMBIMH  pPE3YJIbTaTaMHU,
ocyujecmeieHue KOHTPOJISI CBOCW JIEATEIBHOCTH B TMPOILECCE TOCTHKCHHS
pe3ynbTaTa, onpedeiienue CIOCOO0OB ACHCTBUN MPH BBHIMOJTHEHUH JTAaOOPATOPHBIX
Y TIPAKTUYECKUX pabOT B COOTBETCTBUH C MTPaBUIAMHU TEXHUKH 0€30MacCHOCTH;

4) onpedenenue UCTOUHUKOB XUMHUYCCKON MH(DOPMALINHU, TIOJYUYCHHE U aHAIN3 €€,
co3aaHue MHPOPMAIIMOHHOTO TIPOYKTA U €T0 MPE3CHTAIIUS;

5) ucnonvzoeanue OCHOBHBIX WHTEJUICKTYaJbHBIX OINEPAllMil: aHAIM3a M CHHTE3a,
CpPaBHEHHSI M CHCTEMaTH3aliu, OOOOIICHHWS W KOHKPETU3AILUU, 6bliGIeHUe
NPUIUHHO-CIICJICTBEHHBIX CBS3€H W nocmpoenue JOTHUECKOTO PaCCYyKICHHUS
¥ YMO3aKJTFOUCHUS (MHIYKTHBHOTO, JICTYKTUBHOTO M IO aHAJIOTHUH) Ha MaTepuae
€CTECTBEHHO-HAYYHOTO COJICPIKAHMS,;

6) ymenue co3naBarb, IPUMEHATh U IPEOOPA30BBIBATh 3HAKH M CUMBOJIbI, MOJICIIH
M CXEMBI JIUIS PEIICHUS YYCOHBIX M MO3HABATEIBHBIX 3a]1a4;

7) gpopmuposanue U pazéumue SKOJIOTUICCKOTO MBIIIJICHUS, YMEHUE MPUMEHSITh
€ro B  TO3HABATCIIBHOW, KOMMYHHMKATUBHOH,  COIMAJIbHOW  IpaKTUKE
U PO EeCCHOHAITBHON OpHEHTAINY;

8) ecenepuposanue wunCH W ONpPEICIICHHE CPEJACTB, HEOOXOMUMBIX [UIS HX
peam3anuu.

3. IlpeameTHbIE pe3yJbTAThI:
1) ymenue 0003HaYaTh XUMHUYCCKUE DJIEMEHTHI, Ha3bIBaTh MX M XapaKTePHU30BaTh
Ha OCHOBE NOJIOKEHHUS B iepuoanyeckoun cucreme Jl. . Menneneena;
2) opmynruposanue W3YyYCHHBIX IOHSTHIA: BCIIECTBO, XMMHUYCCKUN DJICMCHT,
aToOM, MOJIEKYJia, MOH, KATUOH, aHUOH, IMMPOCTOE U CI0KHOE BEIIIECTBO, XUMHUYECKAs
peaKxiysi, BUIbl XUMHUYECKUX PEaKIUi U T. II.;
3) ompeoenenue 1o GopMyiaM COCTaBa HEOPraHWYECKUX M OPraHUYCCKUX
BCIIIECTB, BAJICHTHOCTH aTOMOB XHMHMYECKHX DJJIEMCHTOB MM CTCICHH HX
OKHCJICHUS;
4) nonumanue wHOOPMAIMH, KOTOPYIO HECYT XHMHUYCCKHE 3HAKH, (DOPMYIIBI
Y ypaBHEHUSI;
5) ymenue xnaccuguyuposams TPOCThIC (METAUIBI, HEMETAUIbI, OJAropoIHbIC
raspl) M CJIOXHBbIC (OMHApHBIE COCAWHEHHUS, B TOM YHCJIE U OKCHJBI, a TaKKe
TUAPOKCUABI — KHUCJIOTHI, OCHOBaHUSA, aM(OTEpHBIE THAPOKCHIBI — W COJIH)
BEIIECTBA;
6) opmyruposanue TEPUOAMUECKOrO  3aKOHA, 0OBsCHEHUe  CTPYKTYPHI
1 uHGOpMaIHU, KOTOPYIO HECET MEPUOINYECKasi CUCTeMa XUMHYECKUX JIEMEHTOB
. . MennaeneeBa, packpoimue 3HaAYEHUS IEPUOJAYECKOTO 3aKOHA;



7) ymeHue xapaxmepuzo8ams CTPOCHHE BEIECTBA — BHJbI XUMHYECKUX CBSI3EH
Y THIIBI KPUCTAJUIMYECKUX PEIIETOK;

8) onucanue cTpoeHHs aTOMOB XHMHYECKHX OJEMEHTOB C IOPSIKOBBIMHU
Homepamu 1—20 u 26, omobpasiceHue Ux ¢ TOMOIIBIO CXEM;

9) cocmasnenue HopMyna OKCHUIOB XUMHUYECKUX 3JIEMEHTOB U COOTBETCTBYIOIIUX
UM THIPOKCHIOB,;

10)  wanucanue  CTPYKTYpHBIX  (OPMYJT  MOJCKYISPHBIX  COCAMHCHHI
¥ GOPMYIBHBIX €IWHUIl HWOHHBIX COCAMHEHWH TIO0 BaJCHTHOCTH, CTENEHU
OKHCIICHUS WM 3apsiay HOHOB;

11) ymenue @opmyrupoéams OCHOBHBIC 3aKOHBI XMMHUHU: TOCTOSIHCTBA COCTaBa
BEIIECTB MOJICKYJSIPHOTO CTPOEHHUS, COXpPAHEHUS MacChl BEIIECTB, 3aKOH
ABoranpo;

12) ymenue ¢opmyruposames OCHOBHBIE TOJOXKCHHUS ATOMHO-MOJIEKYJISIPHOTO
YUEHUS ¥ TEOPUH DIICKTPOIUTUICCKON JUCCOIUAIINH;

13) onpedenenue NPU3HAKOB, YCIOBUI MPOTEKAHUS W MPEKPAIICHHUS XUMHUCCKUX
peaKiuu;

14)  cocmasnenue  MONCKYJISPHBIX ~ YPaBHEHUH  XUMHUYCCKUX  PEAKIIUH,
NOATBEPKAAIOMIMX  OOIME  XUMHUYECKHE  CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPTaHWYECKUX BEIIECTB M OTPAXKAIOIINX CBS3H MEKIY KJIacCaMH COSTMHEHUH;
15) cocmaenenue ypaBHEHUN peakluii ¢ y4aCTHEM DJICKTPOJIUTOB TaK)Ke B MOHHOM
dopme;

16) onpedenenue TNO XUMHUYCCKMM YpPaBHEHHUSIM TNPUHAUICKHOCTH PpPEaKIHit
K OTpeAcIEHHOMY THITY WA BHIY;

17) cocmasnenue ypaBHEHUH OKHCIMTEILHO-BOCCTAHOBHUTENIBHBIX —PEaKI[Uit
C TIOMOIIIBI0 METO/J1a AJIEKTPOHHOTO OajaHca,

18) nmpumenenue  TIOHATUH  «OKUCJICHHE» M  «BOCCTAHOBJICHHE»  JUIS
XapaKTEePUCTUKH XUMHUYECKHX CBOMCTB BEILIECTB;

19) onpedenenue ¢ TOMOUIBIO KAaYCCTBEHHBIX PEAKIUU XJIOpUA-, CYyIbQart-
U KapOOHAaT-aHUOHOB U KATHOHA aMMOHHUS B PacTBOPE;

20) obvscHenue BIUSHHUA PANTAYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYCCKUX
peaKiuu;

21) ymenue xapaxkmepuzoéamv  TIONOKEHHE METAJUIOB M  HEMETaJUIOB
B MIEPUOAMYECKON CHUCTEME 3JIEMEHTOB, CTPOEHHE HX AaTOMOB U KPHCTAJUIOB,
obmire pusnueckne u XUMUYECKUE CBOWCTBA;

22) obwsichenue MHOTOOOpa3usi TPOCTHIX BEIISCTB SBJICHHEM aJUIOTPOIIHH
C YKa3aHUEM €€ IIPUYNH;

23) ycmaHogneHue  PazNIUUAN  THUAPO-, THPO- U IJICKTPOMETAILITYPTrUU
U WIIIOCMpUpO8anue 3TUX PA3NAYUNl MpPUMEpaMU MPOMBIIIJICHHBIX CIHOCOO0B
MOJTyYEHUS] METAJUIOB;



24) ymenue oasamv o0mIyl0 xapaktepucTuky siemeHntoB |, Il, VIIA rpymm, a
TaKXKe BOAOPOAA, KUCIOpoAa, a3oTa, cepbl, (ocdopa, yriepona, KpeMHUS U
00pa30BaHHBIX MMM TPOCTHIX BEIISCTB M BAXHEHIIMX COCAWMHECHHH (CTPOCHHE,
HaxXOXJCHUE B MPUPOJIC, TOJydeHHEe, (PU3HUECKHE W XHWMHYECKHE CBOMCTBA,
MIPUMEHEHUE);

25) ymenue onucvisams KOPPO3UIO METAIIIOB M CITOCOOBI 3aIIUTHI OT HEE;

26) ymenue npouzeoOums XUMUYECKHE pacu€Thl C HMCIOIL30BAHUEM ITOHSITHIM
«MaccoBas JOJIA BEHIECTBA B CMECH», «KOJHUYECTBO BEIIECTBA», «MOJISIPHBIN
00bEM» 110 (hopMYyJIaM U YpaBHEHUSIM PEAKIIUIA;

27) onucanue CBOWCTB M IMPAKTUYECKOrO 3HAYCHHUS HM3YYCHHBIX OPraHUYCCKUX
BEIIECTB;

28) evinonnenue 00O3HAYECHHBIX B IMPOrpaMMe IKCIIEPUMEHTOB, PACHO3HABAHUE
HEOPraHUYECKUX BEIICCTB 10 COOTBETCTBYOIIMM TPU3HAKAM;

29) cobmooenue npaBua 0Oe3omacHOW pabOTBl B XHMHYECKOM KaOWHETE
(;1abopatopun).



8 kiacc

Pabouas nporpamma no XuMuu B § KJIacce COCTaBJI€HA U3 pacyéra 2 yaca B
Henento, 70 4acoB B TOf.

O6yuenne Benérca mno yueObHuky atopoB O.C. Tabpuensn, W.I.
OctpoymoB, C.A. CnaakoB. Xumus. 8 kiacc. — M.: Ilpoceemenue, 2021.

B cnydae coBmaneHus y4yeOHbIX JAHEH C Mpa3AHUYHBIMU JHSIMU U B
pe3ysibTaTe HAPYIICHHUs X0Aa Y4YeOHOro mpouecca B 3UMHEE BpPEMS, CBSI3aHHOE C
NOTOJIHBIMU ~ YCIIOBUSIMM WJIM KAapaHTUHOM IO TpuMmy, mOporpamma Oyjaer
BBIMOJIHEHA 3a CYET YIUJIOTHEHHs MaTepuayia, OObeIMHEHHS YPOKOB U Oyjer
BHECEHA KOPPEKTUPOBKA B pab0OUyI0 MpOrpaMmy.

BBusy  HEIOCTAaTOYHOCTHM  MaTepUAIbHO-TEXHUYECKOW  0asbl,  psf
NPAKTUYECKUX paboT Oy/IeT BBIMOJIHATHCS BU3YAIBHO.



COJIEP’KAHUE YYEBHOM MPOI'PAMMBI IO XUMUU

8 kiacc (70 gacoB)

Ne Ha3Banmue Tembl, pa3aesa ®dopMa opraHM3aunu yueOHbIX OcHoBHBIE BU/IbI Y4eOHOMH 1eSITeIbHOCTH
n/n 3aHATHH
1 | I'maBa |. HayaabHble NOHATHA U VYpoxk-nexius, ypok usydeHue HoBoro | O0wsacHAmb, 4TO NPEIMETOM HW3YYCHHUS XUMHUU SBISIOTCS

3aKOHbI XUMHH (21 4)

1. [peamet xumun. Pomb XUMUH B KU3HU
YyeJIoBeKa.

2. MeToipl H3yueHuss XUMHUH.

3. ArperaTHbIe COCTOSIHHS BEIIECTB.

4. IlpakTnueckas padora 1 «IIpaBuna
TEXHUKH 0€30MMaCHOCTH U HEKOTOPHIS
BHJIBI pa0OT B XUMHUECKOU JTAOOpaTOpun
(kabuHETe XUMHUHN)».

5. IIpakTuyeckas padora 2
«Habmroienne 3a ropsIieit cCBe4oin»

6. Odusnueckue ABJICHUSI — KaK OCHOBA
pa3AesieHusi CMecel B XUMUH.

7. IllpakTuyeckasi padora 3 «AHanm3
ITOYBEIY.

8. ATOMHO-MOJIEKYJIIPHOE YYEHHUE.
XUMHYECKUE DJIEMEHTHI.

9-10. 3HaKu XUMHYECKHX DJIEMEHTOB.
[Tepunoaudeckas TabaMIIa XUMUYECKUX
anemenToB /. 1. Menaeneena.

11-12. Xumuueckue GopmMybl.

13-14. BajneHTHOCTD

15. Xumuueckue peakiuu

16-17. XuMuyeckue ypaBHEHUS.

18-19. Tumsl XUMHUYECKUX PEaKIIUH.

20. IToBTOpeHue u 000OIIEHHE TEMBI.
[ToaroToBka K KOHTPOJBHOM paboTe

21. KonTpoabHasi padora 1 o teme
«HauanpHble MOHATHS U 3aKOHBI XMMUH

MaTepuaia, pakTUKyM,
WHJUBHTyaJIbHBIN OTIPOC,
(GbpoHTANIBHBIN OTIPOC,
NUCbMEHHBIE PA0OTHI

BEILIECTBA, UX CBOMCTBA U IIPEBPALLECHHUS.

Pasznuuams Tena u BemecTsa, BEIECTBA U MATEPHAIIBL.
Ycemanasaueams TPUYMHHO-CIENACTBEHHBIE CBA3H MEXKIY
CBOMCTBAMH BEUIECTB U UX IPUMEHEHHUEM.
Xapaxmepuzoéams TIONOXWUTEIBHYIO M OTPULATEIBHYIO
POJIb XUMHUU B )KMU3HU COBPEMEHHOTO OOIIECTBA.

Apeymenmuposéames  CBOIO TO3HWIMIO MO  OTHOUICHHIO
K xeMounuu 1 xeMopoOuu.
Xapaxmepuzoeambo OCHOBHBIE ~ METOABI  W3y4YCHUS

€CTECTBEHHO-HAYYHBIX TUCIUILINH.
I1Ipusodums IpuUMeEpbl MaTEPUANTBHBIX ¥ 3HAKOBBIX, HITH
CHUMBOJIBHBIX, MOJICTICH, UCTIOIB3YEMbIX Ha YpOKaxX (pU3HKH,
OunoJioruu u reorpadum.

Cooupamb OOBEMHBIE U  IIAPOCTEP)KHEBBIE  MOJIEIH
HEKOTOPBIX XUMHUYECKUX BEIICCTB.

Pasznuuams Tpu arperaTHbIX COCTOSIHHS BEIIECTBA.
Ycemanaenueams ~ B3aMMOCBSI3b MKy  arperaTHbIMU

COCTOSIHUSIMHU Ha OCHOBE B3aUMHBIX IEPEXO0I0B BEIICCTBA.
Hnniocmpuposams B3aMMHBIE HIEPEXOIbI BEIIECTB
IPUMEPaMHU.

Habnwooams XuMAYECKUA SKCIIEPUMEHT U Oellamb BBIBOIBI
Ha OCHOBE HAOJIIOAEHUH.

Pabomamyo c 71a00paTOPHBIM

U HarpeBaTebHBIMU npudopamu B
C TIpaBUJIaMU TEXHUKU OE€30MAaCHOCTH.
Buvinonname npocteiiie MaHUMYISIIHN ¢ Ta00PaTOPHBIM
000py0BaHUEM: C JIA0OPATOPHBIM IIITATHBOM,

CO CIIUPTOBKOI; MPOBOIUTH HAOMIOICHUS 32 TOPSILEH
CBEYOil.

o0opynoBaHueM
COOTBETCTBUU




Ogopmnams  OoT4€T O  TpoaenaHHOW  paboTe ¢
WCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) sI3bIKa U sI3bIKa
XUMHH.

Paznuyams Qu3ndeckue M XUMHUYECKHE SBJICHUS, YHCTHIC
BEIIECTBA M CMECH.

Knaccugpuyuposams cmecu.

Ilpusooums TnpuMepbl CMECE, HUMEIIIUX Pa3IMYHOE
arperaTHOE€ COCTOSTHUE.

Yemanaenueams TPUUUHHO-CIIEACTBEHHBIC CBS3U MEXKIY
buznIeCcKUMU CBOMCTBAMH KOMIIOHCHTOB cMecHu
U crioco0aMu UX pa3esiCHHs.

Pasnuuams  cnocoObl  pa3zieneHus CMecel, onucvieams
U 0XAPAKmepu306ul8ams X MPAKTHUECKOE 3HAYCHNE

Pabomamy c 1a00paTOpPHBIM 000pynoBaHUEM
N Harp€BaTCJIbHbIMHA HpI/I60paMI/I B COOTBETCTBHUU
C TIpaBHJIaMU TEXHUKU OE30MaCHOCTH.

Buinonnsamo MpoCTEUIINE MPUEMBI oOparnieHus

¢ 1abopaTOpHbIM 00OpPYIOBaHHEM: BOPOHKOW, (PHIBTPOM
Y CIUPTOBKOM.

Habnwoams 3a cBoOWCTBAMH BEIIECTB W TPEBPAIICHHUIMH,
MPOUCXOSIIUMHU C BEIIECTBAMHU.

Onucviéamb ~ XAMUYECKUN  OKCHEPUMEHT C IMOMOIIbIO
pyccKoro (pOAHOrO) sI3bIKA U SI3bIKA XUMUU.

Jenams  BBIBOABI 1O  pe3yabTaTaM  MPOBEIEHHOTO
JKCIIEPUMEHTA.

ObvscHAMb, 4TO TAKOE XUMUYECKHUI TIEMEHT, aTOM,
MOJIEKYJIa, aIJIOTPOTIHS, HOH.

Pasnuyams npocThie U CIOXKHBIE BEIIECTBA, BELIECTBA
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUS.
Yemanasnueames NpUYUHHO-CIEICTBEHHBIE CBA3H MEXKIY
COCTaBOM MOJIEKYJ U CBOMCTBaMH aJUIOTPOITHBIX
Moau(UKAIII KHCIOPOaa.

Dopmynuposams OCHOBHBIE MOJIO)KEHUsI ~ aTOMHO-
MOJIEKYJISIPHOTO YUECHHS.

Has3zvieams 1 3anucviéams 3HaKU XUMUYECKUX HJIEMEHTOB.




Xapaxmepuzoeams UHHOPMAINIO, KOTOPYIO HECYT 3HAKH
XUMUYECKUX IJIEMEHTOB.

Onucvieams CTPYKTYPY IEPHOIAYECKON TAOIHIIBI
xuMuueckux anementoB [[.M. Meneneena.

Obvsacuamo ATUMOJIOTHYECKHE Hayasia Ha3BaHUU
XUMHYECKUX 3JIEMEHTOB M UX OTACIBHBIX TPYIIIL.

Paznuuams  KOpPOTKONEPUOAHBIA Y JUIMHHOIIEPUOIHBIN
BApUAaHTHI epuoaudeckoit cucremsl /. 1. Menneneesa.
Omobpasicamsb COCTaB BEIIECTB C MOMOIIBIO XMMHUYECKUX
dbopmyit.

Pasnuuams unnexcel 1 KO3POUIUEHTHI.

Haxooums  OTHOCHUTENBHYIO  MOJIEKYISPHYIO  Maccy
BEIIECTBA M MAaCCOBYIO JOJIF0 XHMHYECKOTO JJIEMEHTa B
COCIMHEHUH.

Tpancruposams UHGOPMAIIHIO, KOTOPYIO HECYT XUMUUYECKHE
bopMyIIBI.

ObvscHAMb, UTO TaKOE BAJIEHTHOCTbD.

Ilonumams  OTpakeHUE TIOPAOKAa COEAMHEHUS aTOMOB
B MOJIEKYJIaX BEIIECTB IMMOCPEICTBOM CTPYKTYPHBIX (pOpMyII.
Ymemso cocmaenams bopmyIbl COCMHEHMI
[0 BJIGHTHOCTU U onpeodeisimb BAJIEHTHOCTh JJIEMEHTA
1o GopmyIe ero coeIMHEHUsI.

Xapaxmepuzoeams XUMHUUYECKYIO PEAKLIUIO U €€ yJaCTHUKOB
(peareHThl ¥ MMPOAYKTHI PEAKIIUH).

Onucviéams TPU3HAKYU U YCIOBUS TEUCHUSI XUMHUUYECKUX
peaKIuid.

Pasznuyamsb 5k30TepMUUECKHE U YHIOTEPMUUYECKUE PEAKLIUU.
CoomHocums peakuuu TOPEHUS U IK30TepPMUYECKHE
peaxiuu.

Habnooams n onucviéams XUMUYIECKUN IKCTIEPUMEHT C
MOMOIIIBIO PYCCKOTO (POJIHOTO) A3bIKA U S3bIKA XUMUHU.
Dopmynuposams 3aKOH COXpAHEHHS MacChl BEIIECTB.
Cocmasnsims Ha €70 OCHOBE XUMUYECKHE YPAaBHEHUSI.
Tpancauposams nHGOPMALINIO, KOTOPYIO HECYT XUMUYECKUE
ypaBHEHUS.




OKCIEpUMEHTAIIBHO  1OOmMEepHcOamy
3aKOHa COXPaHEHMsI MacChl BEILIECTB.
Knaccuguyuposams XumMudeckue peakluu I0 IPU3HAKY
YHCJla U COCTAaBa PEareHTOB U MPOAYKTOB.
Xapaxmepuzoeams pojib KaTanu3aTopa B IPOTEKaHUU
XUMHYECKOW PEaKIH.

Habniooams W onucvléams XUMHUYECKUH SKCIIEPUMEHT
C TIOMOIIBIO PYCCKOTO (POJHOIO) SI3bIKA U SI3bIKA XUMUHU.

CIPaBEUINBOCTh

I'naBa |l. Ba:xkneiimme npeacraBuTen
HEOPraHu4ecKuX BellecTB.
KoiuyecTBeHHBbIE OTHOIIEHNUSI B XUMHH
(18 v)

1. Bo3nyx u ero cocras.

2. Kucnopon

3. [IpakTnyeckas padora 4
«Ilonydenue, coOupanue u
pacrno3HaBaHUe KUCIOPOAa»

4, Oxcumasl

5. Boaopon

6. [lpakTuyeckasi padora S
«ITonmyuenue, cobupanue u
pacrno3HaBaHKe BOJOPOJIa».

7. Kucnotsr

8. Comun

9-10. KonnyecTBO BeliecTna.

11. MounsipHbIii 00BEM Ta30B.

12-13. Pacy€rbl N0 XUMHYECKUM
ypaBHEHUSIM.

14. Boga. OcHoBaHusl.

15. PactBOpsl. MaccoBas 1oJis
pacTBOPEHHOTO BEUIECTBA.

16. lIpakTuuyeckas padora 6
«[IpurotoBieHue pacTBopa 3a1laHHOM
MAacCOBOM J0JIEW paCTBOPEHHOTO
BelecTBa». /loMalllHMi IKCIIEPUMEHT

Ypok-nekuus, ypok u3ydeHrue HOBOTO
MaTepuaia, IpakTUKyM,
WHJUBHIyAJIbHBIN OTIPOC,
GbpOoHTABHBIN OTIPOC,
MMCbMEHHBIE PabOTHI

Xapaxkmepuzoeamv 00BEMHYIO TOJTI0 KOMIIOHEHTA TaAKOU
NPUPOHON Ta30BOM CMECH, KaK BO3MYX, U paccyumuléams
00BEMHYIO JTOJTIO TIO 00BEMY ITOM CMeCH.

Onucvieamb 00bEMHBIIN cOCTaB aTMOC(HEPHOTO BO3AyXa

U NOHUMamb 3HAUYEHHUE TIOCTOSTHCTBA 3TOTO COCTaBa JUIs

3JI0POBBSL.

Xapaxkmepuzoeams 030H, KaK aJULIOTPOITHYIO MOAU(DUKAIIIIO
KHCJIOpO/a.

Onucvigamsy ~ (puU3MYecKue W XUMHUYECKHE CBOMCTBA,

MOJIyYeHUE M MPUMEHEHHE KHCIOpOJa C HCIOJIb30BAHHEM
PYCCKOTO (POHOTO) SI3bIKA U S3bIKA XUMHH.

Yemanasnueames TPUUMHHO-CIEACTBEHHBIE CBS3U MEXIY
bu3znyecKuMu CBOICTBAMHM KHCIOpOJa U crocodaMu ero
coOupaHus.

Ilposooumv M HabarwOamv XUMHYECKHH SKCIIEPUMEHT I10
MOJIYYEHUIO, COOMpaHUI0 M PACMO3HABAHUIO KUCIOPOJa
¢ coOroieHneM paBHII TEXHUKH 0€30IacHOCTH.
Onucviéams XAMUYECKUIN SKCIEPUMEHT

Pabomams ¢ nmabopatopHblM  000pyAOBaHHEM U
HarpeBaTelbHBIMU  HpuOOpaMu B COOTBETCTBUU  C
MpaBWJIaMU TEXHUKH 0€30MaCHOCTH.

Buvinonnams  mpocteiiiie  mpuéMbl  oOpalleHus

nabopaToOpHbIM 00OpyJIOBaHUEM: coOupaTh mpuOOp Ul
NOJydeHUsl Ta30B, IMPOBEPATh €ro TepPMETUYHOCTh U
UCTIOJIb30BATH JUIS MTOJTy4eHUsI KUCIOPOAa.

Cobupams KUCIOPOA METOJIOM BBITECHEHHsI BO3JyXa H
PAacno3Hagamv KUCciopoo.




«BpIpamuBanne KpUCTaILUIOB
QJIFOMOKAJIMEBBIX KBACLIOB UM METHOTO
KyIopocap.

17. O600menne u cucTeMaTu3anus
3HaHUM N0 TeMe «BaxHenmue
MIPEJICTaBUTENIN HEOPTraHUUECKUX
BewecTB. KonnuecTBeHHbIE OTHOLICHUS B
XUMUW»

18. KonTpoabHasi padoTa 2 1o teme
«Baxnenmue npeacTaBuTeNn
HEOPraHMYECKUX BEIIECTB.
KonunuecTBeHHbIE OTHOIIEHHS B XUMUI)

Habniooams 3a CBOHCTBAMM BCIICCTB U SBJICHHSIMH,
HPOUCXOAIINMU C BEIIECTBAMHU.

Onucviéambs ~ XUMHUYECKUH  JKCIIEPUMEHT C IOMOUIBIO
PYCCKOTO (POIHOTO) S3bIKA H S3bIKA XUMUH.

Cocmasnams  OTYET TO  pe3ylbTaTaM  IMPOBEAEHHOTO
OKCTIEPUMEHTa  Bbldensimb  CYIIECTBEHHbIE  MPU3HAKU
OKCH/IOB.

/Jlasamwb Ha3BaHUS OKCHUJOB 1O UX (HOpMyIIaM.

Cocmaenssms HOPMYIBI OKCUIOB 110 UX HA3BAHUSIM.
Xapakmepuzoeamsb TaKuX MPEICTaBUTENEH OKCUIIOB, KaK
BOJIa, YTJICKUCIIBIN Ta3 M HETalIEHas! H3BECTb.
Xapakmepuzoéams COCTaB MOJIEKYNbI, (u3mdeckue u
XUMHAYECKHE CBOWCTBA, TIONydYeHHE ¥  IPUMEHEHHE
BOJIOpO/Ia.

Ycemanasnueams TPUYAHHO-CIIEACTBEHHBIC CBS3U  MEXIY
¢u3nyecKUMU CBOMCTBAMHM U cHocobamMu coOupaHus
BOJIOPOJa, MEX]y XUMUYECKMMH CBOMCTBAMHU BOAOpOJa U
€ro MpUMEHEHHUEM.

IIposooumv 1 HabarOamMb XAMUYECKHN SKCTIEPUMEHT TI0
MOJIy4EHUI0, COOMPAHMIO U PACIIO3HABAHUIO BOJIOPO/IA C
coOmrofieHreM MpaBuil TEXHUKH Oe3onacHocTu. Onucvieams
XUMHYECKUN SKCIIEPUMEHT.

Pabomams ¢ npabGopaTtopHbIM  OOOpyAOBaHHEM |
HarpeBaTelbHbIMU  HpuOOpaMu B COOTBETCTBUU  C
MpaBWJIaMU TEXHUKHU 0€30MaCHOCTH.

Buinonnams  mpocredimme  npuéMbl  OOpalieHHs — C
nabopaTopHbIM 000pyIOBaHHEeM: cobupaTh Mpubop AJs
MOJIyYEHUSI Ta30B, IMPOBEPSATh €ro TepMETUYHOCTh H
UCIO0JIL30BATh JJIs MOJIy4EHHS BOJAOPOA.

Cobupams BOJIOPOJl METOJOM BBITECHEHHS BO3AyXa U
PAcno3Hasams 6000po0.

Habniooams 3a cBOWCTBaMU BEIIECTB U SBJICHHUIMH,
HNPOMCXOAIINMU C BEIIECTBAMHU.

Onucviéams ~ XAMHUYECKUN OKCIEPUMEHT C TMOMOIIBIO
pycckoro (poHOTO) sI3bIKA U A3bIKA XUMHH.




Cocmasnams  OTUET 1O  pe3ysbTaTaM  IPOBEIEHHOTO
IKCIIEPUMEHTA

Ananuzuposams cOCTaB KUCIOT.

Pacnoznasams KUCIOTHI ¢ TIOMOIIIBIO HHAUKATOPOB.
Xapaxmepuzoeames  TpPENCTaBUTENIEH  KUCIOT: CEPHYIO
U COJISIHYIO.

Onpedensimp  PaCTBOPUMOCTh  COCIMHEHUN  C MOMOIIIBIO
TaOJIUIbl PACTBOPUMOCTH.

Yemanasnueams TPUUUHHO-CIIEICTBEHHBIE CBS3H  MEXKIY
CBOWMCTBAMHM CEPHOM W COJITHOW KHUCJIOT W OOJIaCTSIMU HX
IPUMCHCHHSI.

Oco3nasamb HEOOXOAMMOCTH COOJTIOICHUSI TIPABWIT TEXHUKU
0€30MacHOCTH TMpH padOTe ¢ KUCIOTaMHU.

Xapakmepuzoéams  COMM Kak TMPOAYKTHl 3aMeLIECHUS
BOJIOpPOJIa B KUCJIOTE HAa METaJL.

3anucvieamv GOPMYITBI COJICH TTO BAJICHTHOCTH.

Has3zvieamwb conu o popmynam.

Hcnonvzosams TabIuIy PacTBOPUMOCTH JUISt
XapaKTEPUCTUKHU CBOWCTB COJIEH.

IIposooums pacd€Tel 1o popMyiaM COJeH.

ObvsicHAmMb TOHSATUSL «KOJHMYECTBO BEIIECTBA», «MOJIbY,
«4UCIO0 ABOTAIIPO», «MOJISIPHASI MACCay.

Pewams 3amaun ¢ ncnoab30BaHUEM TOHATUI
«KOJIMYECTBO BEUIECTBA», «MOJISIPHASI MACCay, «IUCIIO
ABorazpo.

Obvsichamb ~ TOHATHS ~ «MOJISIDHBI ~ 00BEM  TazoBy,
«HOPMAJIbHBIE YCIOBUS».

Pewams 3agauu ¢ UCOIB30BAaHUEM MOHITUN «KOJIMYECTBO
BEIIECTBA», «MOJISIPHAS MAacca», «MOJISIPHBIN 00bEM ra3oBy,
«4ucio ABOTagpo»

Xapaxmepuzoeams KOTUYECTBEHHYIO CTOPOHY XHMHUYECKHX
00BEKTOB U MPOIIECCOB.

Pewams 3anaun ¢ UCNIOTB30BaHUEM TIOHATUH «KOJHMUYECTBO
BEIIECTBA», «MOJISIPHAS MAccay, «MOJISIPHBIH 00bEM Ta30BY,
«4uCcIo ABOTAIIPOY.




Obwvsicrame ITOHATHS «OCHOBAHHUS, «IIEI0Un»,
«KQ4eCTBEHHAsI PEAKIIHS, «UHIUKATOP.
Knaccuguyuposams ocHoBaHUSI 110 PACTBOPUMOCTH B BOJIE.
Onpeodensimo o dbopmyre MPUHAJICKHOCTD
HEOPraHUYECKHUX BEIIECTB K KJIACCy OCHOBAHUM.
Xapakmepuzoeams CBOWCTBA OTICJIBHBIX MPEICTABUTEIICH
OCHOBaHMH.

Hcnonvzoeams TaOMUILy paCTBOPUMOCTH IS OTIPEACTICHUS
pacTBOPUMOCTH OCHOBAHMIA.

Obvsacuamy TIOHATUS «MaccoBasi JIOJS PacTBOPEHHOTO
BEIIIECTBAY.

Yemanasnusamo aHaJIOTUH C 00BEMHOM nonen
KOMITOHEHTOB Ia30BO#l CMECH.

Pewams 3amaum ¢ WCMONB30BaHWEM TOHSATHNA «MaccOBas
JOJIsT  DJIEeMEHTa B BEIIECTBE»,  «MaccoBas IOt
PacTBOPEHHOTO BEIIECTBAY, «00BbEMHAS A0S Ta3000pa3HOTO
BELIECTBAY.

Pabomams ¢ nabGopaTtopHbIM  00OpyAOBaHHEM |
HarpeBaTelbHbIMU  IpuOOpaMU B COOTBETCTBUU  C
MpaBWJIaMU TEXHUKHU 0€30MaCHOCTH.

Buinonnams  mpocredimme  npuémbl  oOpamieHuss ¢
71a00paTOPHBIM O00OPYJOBAaHUEM: C MEPHBIM IMJIMHAPOM, C
BECaMH.

Habniooams 3a cBOWCTBaMU BEHIECTB U SIBJICHHUSIMH,
MPOUCXOSIIUMHU C BEIIECTBAMHU.

Onucviéams SKCIIEPUMEHT € TIOMOIIBIO PYCCKOTO (POIHOTO)
A3bIKA U S3bIKA XUMUHU.

Cocmasnsasms OT4ETHI TIO pe3ylbTaTaM IPOBEAEHHOTO
JKCIIEPUMEHTA.

T'omosumsb pacTBOpPHl C ONpPEACIEHHON MacCOBOM JOJIeH
PacTBOPEHHOTO BEIIECTBA.

Buvinonnamo 6e30macHble B JOMAITHUX YCIOBHSIX
AKCIEPUMEHTHI, POBOIUTH HAOIIOIEHHUS 32 POCTOM
KPHUCTAIIJIOB.

Ogopmnsms  OT4ET O  TOpoAeNaHHOM  pabore C




HCII0JIb30BAHUECM PYCCKOT'O SA3bIKA U A3bIKA XUMUH.

I'nasa l1l. OcHoBHBIE KJIacChI
Heopranuyveckux coennuenuii (10 u)
1. Oxcuapl, ux KIaccuPpuKanus
XUMHUYECKUE U CBOMCTBA

2. OcHoBaHus, UX Ki1accuukanus

Y XMMHYECKHE CBOMCTBA.

3-4. KucnoTsl, ux kimaccuukanus

Y XMMHYECKHE CBOMCTBA.

5-6. Counn, ux knaccuduranus

Y XMMHYECKHE CBOMCTBA.

7. I'eneTnyeckas CBsI3b MEXKY KJIaCCaMH
HEOPraHUYECKUX COCTMHCHU.

8. IlpakTuyeckass padora 7 «Pemienue

3KCHepI/IMeHTaJ'II)HI)IX 3aga4 110 TEMC
«OCHOBHBIE  KJIACCHl ~ HEOPTaHUYECKUX
COECIUHEHUN»»

9. O000IIEHNE U cUCTEMATH3AIMs 3HAHUHA
1o TeMe «OCHOBHEIE KJIaCChI
HEOPraHUYECKUX COCTUHCHUI.

10. KonTpoabHasi padora 3 1o Teme
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHIX
COEIUHEHUNY.

Ypok-nekuus, ypok U3ydeHHue HOBOTO
MaTepuaia, IpakTUKyM,
VHJUBHTyaJIbHBIN OIIPOC,
(GpOoHTANBHEIH OIpoC,
NUCHMEHHBIEC PA0OTHI

ObvsicHAmb  TIOHATHSL  «HECOJIEOOpa3yIoUIUe  OKCHUIBI»,
«coneo0Opa3ylomme  OKCHIBI»,  «OCHOBHBIE  OKCHIBD»,
«KHCJIOTHBIC OKCHUABI».

Xapaxmepuszosames ~ 0o0IME€  XUMHYECKHE  CBOMCTBA

COJICOOPA3yIOMNX OKCHAOB (KHUCIOTHBIX M OCHOBHBIX).
Cocmaenams ypaBHEHUs PEAKIMI C y4acTHUEM OKCHIOB.
Habnwoams n onucvieams peakiiii ¢ y4aCTHEM OKCHJIOB C
MOMOIUIBIO PYCCKOTO (POJIHOTO) A3bIKA U A3bIKA XUMHUHU.
Ilposooums  ONBITHL, TOATBEPKIAIOIINE XUMUUYECKUE
CBOWMCTBA OKCHJOB C COOJIOJIEHUEM TIPaBUJI TEXHHUKHU
0€30TacHOCTH.

Cocmasnsams ypaBHEHUS PEAKIIUN C YIACTUEM OCHOBAHUU.
Habnrwoams n onucvieams peakuy ¢ ydacTHeM OCHOBaHUH
C TIOMOIIIBIO PYCCKOTO (POJTHOTO) SI3BIKA U SI3bIKA XUMHUH.
IIpo6ooums  OMBITHI, MOATBEPXKIAIOLUIUE  XUMHUYECKHE
CBOWCTBa OCHOBaHWH, C COONIOCHHUEM TPABWI TEXHUKH
0€301acHOCTH.

Xapaxmepuzoeams oOUIe XUMUYECKHE CBONCTBA KUCIIOT
Cocmaensams ypaBHEHHSI DPEAKIHMM C ydacTHEM KHUCIOT.
Habniooams m onucviéams peakuuu € y4yacTHEM KHCIOT
C TIOMOIIBIO PYCCKOTO (POTHOIO) SI3bIKA U SI3bIKA XUMUHU.

IIposooums ~ ONBITHI,  TMOJATBEPHKJAIONIUE  XUMHUYECCKHE
CBOMCTBA KHCJIOT, C COOJIOJCHHEM MPaBUI TEXHHKH
0€30I1aCHOCTH.

Pa3nuuare noHATHA
«OCHOBHBIE COJI.
XapakTepu30BaTh 00IINE XUMUIECKUE CBOMCTBA COJICH.
Cocmagnams ypaBHEHHS pPEaKIUi C y4acTHEM COJICH.
Habniooams M onucviéams peaklMyd C y4acTHEM COJEH C
MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU.
Ilposooums ~ ONBITH, TOATBEPKAAIOIINE  XUMHUYECKHE
cBOiicTBa cosedf, ¢ coOMIOEHHEM MpPaBUI TEXHUKU
6€3011aCHOCTH.

«CpeaAHUC COJIN», «KHUCIIBIC COJIN»,




Xapaxmepuzo6ams TIOHIATHE «TCHETUYECCKUN P,
Hnmocmpuposams TCHETUYECKYIO CBSI3b MEX]TY
BEIIECTBAMU: TIPOCTOE BEIIECTBO — OKCU — THJIPOKCUI —
COJIb.

3anucviams  ypaBHEHUS PEAKIHH, COOTBETCTBYIOLINX
MOCTIeIOBATEIHLHOCTH (memouke) MpEeBpaICHUN
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB

Ymemsv oOpamatecs ¢ J1a00paTOpHBIM  000PYTOBaHUEM
U HarpeBaTeNbHBIMH ~ TPUOOpPaMH B COOTBETCTBHHU
C IIpaBUJIaMU TEXHUKU OE30MIaCHOCTH.

Pacnosnasams HEKOTOPHIE AaHUOHBI U KATHOHBI.

Habniooams cBOWCTBAa 5SIEKTPOJIUTOB U  MPOUCXOISLIUX
C HUMHU SIBJICHUH.

Habniooams ¥ onuceleams  peakuuu ¢ y4acTHEM
AJIEKTPOJMTOB C TOMOIIBIO PYCCKOTO (POJHOTO) sI3bIKA
U SI3bIKA XHMHH.

Dopmynuposamp BBIBOJBI IO pPE3yJbTaTaM IMPOBEAEHHOTO
9KCIEpUMEHTA

I'nasa V. Ilepuoanyeckuii 3aKoH 1
NepuoANYecKasi CHCTeMa XUMMUYECKUX
asemeHTOB /I. U. MeHaeneeBa.
Crpoenue aroma (8 4)

1. EcrecTBeHHBIC cCEMEHCTBA XUMHUUECKHIX
aeMeHTOB. AMBOTEPHOCTh

2. OTKpBITHE TTEPUOIUYECKOTO 3aKoHa J].
. MenneneeBbIM.

3. OCHOBHBIE CBEJICHUS O CTPOCHUH
aTOMOB

4. CtpoeHHe IEKTPOHHBIX 000I0YeK
aTOMOB.

5. [lepnoanueckas cucteMa XUMHUYECKUX
anemenToB /. 1. Menaeneena.

6-7. XapakTepucTHKa 3JI1eMeHTa

10 €r0 MOJIOKEHUIO B MEPUOINIECKOM
CUCTEME.

Ypok-nekuus, ypok u3ydeHrue HOBOTO
MaTepuaia, MpakTUKyM,
WMHAUBUAYaIIbHBIN OIpoc,
(dbpoHTaNbHBIN OMpoc,
MUCbMEHHBIE Pa0OTHI

ObvsicHAmb TPU3HAKU, TTO3BOJISIONINE O0BEAUHATh TPYIIIBI
XUMHUYECKUX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
Packpvieams xuMudeckuil CMbICI (3TUMOJIOTHIO) Ha3BaHUMA
€CTECTBEHHBIX CEMENCTB.

Apeymenmuposams OTHOCUTENBHOCTh Ha3BAHUSI «MHEPTHbBIE
rasbi».

Obvsichamb,  TOHATHE  «aM(OTEpHbIE  COENUHEHUS.
Habnooams n onucvliéams peakuud MeXAY BelleCTBaMU
C TIOMOIIBIO PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMUHU.
Xapaxmepuzosamv  NBOWCTBEHHBIN  XapakTep CBOMCTB
aM(pOTEPHBIX OKCHIOB U TUAPOKCUIIOB.

1Ipo6ooumsb OMBITHI TO TOJYYEHUI0O M TOJATBEPKACHUIO
XUMHYECKUX CBOUCTB aM(OTEPHBIX OKCHAOB U THAPOKCHIOB
¢ coOII0/IeHEeM TPaBHII TEXHUKHU O€30TaCHOCTH.

Paznuuamo €CTECTBEHHYIO U HCKYCCTBEHHYIO
KJIacCU(UKAIIH.
Obvsacnamb, TOYEMY MEPUOJUUYECKUN 3aKOH OTHOCST




8. 3HaueHue MepruoINIECKOTO 3aKOHA
)41 HCpHOI[H‘ICCKOﬁ CHUCTEMbI XUMHNYCCKUX
anemeHTOB J[. . Meneneera

K €CTECTBEHHOH KJIaCCU(pHUKAIIHH.

Mooenuposams XUMHUYECKHE 3aKOHOMEPHOCTH, BBIIEISIL
CYIIECTBEHHBIE XapaKTEPUCTHKH OOBEKTA M MPEACTABIISIS UX
B IPOCTPAHCTBEHHO-TpapUueCcKoi WIH 3HAKOBO-
CUMBOJIHYECKOH popme.

O0vsicHAMb, YTO TAKOE «IIPOTOH», KHEUTPOH», «IJIEKTPOHY,
«XUMHUYECKHH 3JIEMEHT», «MACCOBOU YUCIION.

Onucvieams CTpOEHHE  sAapa  aToMa  HCIOJIb3Ys
MIEPUOJUYECKYI0 CHUCTEMY XHMMHMUYECKMX dnemeHToB [[. WM.
Menpeneesa.

Ilonyuams WHQOPMALMIO 1O XUMHHM W3  Pa3IUYHbIX
UCTOYHUKOB, AHAIUIUPOBAND €E.

ObvsichHamb ~ TIOHSATHE  <QJIEKTPOHHBIM  Clloi», WM
«QHEPreTUYECKUI YPOBEHDY.

Cocmasnsams  CXeMbl  paclpeiesieHUs] JIEKTPOHOB IO
JJIEKTPOHHBIM CJI0SIM B AJIEKTPOHHOM 000JI0UKe
Packpvisams  duznyeckuil  cMBICI MOPSAKOBOIO HOMEpa
XUMHUYECKOTO 3JIEMEHTa, HOMeEpa IIepuojJa U HOMeEpa
TPYIIIBI.

ObvsicHAMb 3aKOHOMEPHOCTH W3MEHEHUS METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB XMMHYECKHX 3JIEMEHTOB U HX
COCMHEHUH B IEPUOJIAX U TPYIIIAX.

Xapaxmepuzosams XUMHUUYECKUE AJIEMEHTHI 1—3 mepuoaoB
[0 UX MOJIOKEHUIO B IEPUOANYECKON CHCTEME XUMHYECKUX
snemenToB . . Menaeneena.

Apaymenmuposams CBOMCTBA OKCHJIOB U THAPOKCHUIIOB
METaJUIOB U HEMETAJIJIOB IOCPEACTBOM YPABHEHUN pEaKLU
Onpeodensimes NCTOUHUKHA XUMHUYECKON HHPOPMAITUH.
Ionyuams HeoOXomuMmyro HHG(OpPMAIMIO U3 Pa3IUYHBIX
HMCTOYHHKOB, AHATU3UPOBAMND eé, ogopmnsams
UH(POPMALIMOHHBIM TMPOIYKT, Hpe3eHmosams €ro, eecmu
Hay4yHYI0 AMCKYCCHIO, OmCmaueéams CBOIO TOUKY 3pEHHS
WIH KOppeKmuposamso €.




I'maBa V. Xumunueckasi CBfI3b.
OKHCIAUTENbHO-BOCCTAHOBHUTEIbHBIE
peakuuu (10 u)

1. MonHnas xumMu4deckas CBSI3b

2. KoBajieHTHast XUMHYECKAst CBA3b.
KoBanentnas HenoJssipHas CBSI3b.

3. KoBaneHTHas noJisipHas XUMUYeCKast
CBSI3b.

4. MeTannudyecKkas XHMHYECKAs CBA3b.
5. CreneHb OKUCIEHUS.

6. Pemenue ynpaxxHeHuii no reme
«CTeneHp OKHUCICHUS

7. OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIE
peaKIuu.

8. YmpakHeHwUs 10 COCTaBJICHUIO
OKHCJINTEILHO- BOCCTAHOBUTEILHBIX
peaKkui.

9. O000IIEHNE U cUCTEMATH3AIMS 3HAHUHA
no temam «lleprnoanuecknii 3aKoH u
MEepUOINYECKasi CUCTEMA XUMUUYECKUX
anemeHnToB 1. 1. Menneneesa. CtpoeHue
aToMa» U « XMMHYECKas CBI3b.
OKHCIIUTEIIFHO-BOCCTAHOBUTEIIBHEIC
peakuum».

10. KonTpoabHasi padora 4 o remam
«llepruonnyeckuii 3aK0H U
MEepUOINYECKasi CUCTEMA XUMHUUECKUX
anementoB Jl. 1. MenneneeBa. CtpoeHue
aToMa» U « XMMHYECKast CBS3b.
OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIBHEIC
peakuum»

Ypok-iiekuus, ypoK U3y4eHHE HOBOTO
MaTepuaia, IpakTuKyM,
WHJUBHTyaJIbHBIN OIIPOC,
(GpOoHTANBHBIN OIpOC,
NUCHMEHHBIEC PA0OTHI

ObwvscHsamp, 9TO TAKOS HOHHAS CBSI3b, HOHLI.
Xapaxmepuzoeams MexaHu3M 00pa30BaHUS HOHHOM CBSI3H.
Cocmaensams cxeMbl 00pa30BaHUsI HOHHOM CBSI3H.
Hcnonvzoeams 3HaKOBOE MOJIETMPOBAHHUE.
Onpedensimp  TUN XUMHUYECKOM CBSI3M IO
BEIIIECTBA.

IIpu6ooums IpUMEpPHI BEIIECTB C HOHHOU CBSI3BIO.
Ycemanaenueams TPUUUHHO-CIIEACTBEHHBIE CBS3U  MEXIY
COCTaBOM BEIIECTBA W BUIOM XHMHUYECKOU CBSI3H, MEXKIY
MOHHOW CBSI3bI0 M KPUCTAJUIMYECKUM CTPOCHUEM BEIECTBA,
MEXJy KPHCTAUTMYECKUM CTPOCHHEM BEUIeCTBA U €ro
(bu3NYECKUMU CBOMCTBAMH.

Obvscuams TIOHATHS «KKOBAJICHTHAS CBSI3b», «BAJCHTHOCTHY.
Cocmasnsms cxeMbl 00pa30BaHHUS KOBAIEHTHOMN
HEIOJISIPHON XMMUYECKOMN CBS3H.

Hcnonvzoeams 3HaKOBOE MOJIETUPOBAHHUE.

Onpedensimeb TATI XAMAYECKON CBSI3U TI0 popMmyIie

BELIECTBA.

IIpusooums IpuMeEpHI BEIIECTB C KOBAJCHTHOM CBS3bIO.
Yemanasnueames TPUUMHHO-CIEACTBEHHBIE CBS3U MEXIY
COCTaBOM BEIIECTBA U BUIOM XHMHUYECKOH CBSI3H, MEXIY
KOBAJICHTHOM CBSI3bI0 M KPHUCTAJUIMYECKUM CTPOCHUEM
BEIIECTBA, MEXKIY KPHUCTANIMYECKUM CTPOCHHEM BeIleCTBa
U ero GU3NYECKUMU CBOWCTBAMHU.

ObvsicHamb TIOHATUSA «KOBAJICHTHAs TOJISIpHAs CBS3bY,
«OQIEKTPOOTPULIATEITHBHOCTHY, «BO3TOHKA, WIH
«cyonmuManus.

Cocmasnsims cxXeMbl 00pa30BaHUs KOBAJEHTHOM MOJSPHOM
XUMHYECKON CBS3H.

Hcnonvzoeams 3HaKOBOE MOJIETUPOBAHMUE.

dbopmye

Xapaxkmepuzoeams MEXaHHW3M 00pa30oBaHUs MOJSPHOU
KOBAJICHTHOH CBSI3H.
Onpedensimv THUN XUMHYECKOW CBsi3u 1o  (opmyre

BELIECTBA.
Ilpusooums TpEMeEpbl BEIIECTB C KOBAJIECHTHOW MOJISIPHOM




CBSI3BIO.

Yemanasniueamns NPpUYUHHO-CIIEICTBEHHBIC CB3H MEXKIY

COCTaBOM BEIIECTBA W BHJIOM XUMHUYCCKOW CBSI3U, MEXKIY
KOBAJICHTHOH CBSI3bI0 M KPUCTAJUTMYCCKUM CTPOCHHEM
BEIECTBA, MEXKIY KPHCTAUNIMYCCKUM CTPOCHHEM BEIEeCTBA
U er0 GU3NICCKUMU CBOWCTBAMHU.

Cocmaenams  HopMynabl  OUHAPHBIX  COCOUHEHUW  TIO
BAJICHTHOCTH W HAXOOUmMb BAJCHTHOCTH D3JIEMEHTOB TIO
dbopmyre OMHAPHOTO COETUHEHUSI.

Hcnonvzoeams MaTepruaibHOE MOJICITHPOBAHUE

ObvscHAmMb, 9TO TAKOE METAIUTUYECKAS CBSI3b.
Cocmasnsimb ~ CXeMBI ~ OOpa30BaHUS  METAUTHYECKOM
XUMHYECKOMN CBSI3H.

Hcnonvzoeams 3HaAKOBOE MOJICITUPOBAHHE.
Xapaxmepuzoeams MeXaHU3M 00Pa30BAHMS METATHICCKON
CBSI3M.

Onpedensimp TN XUMHYECKOM CBsI3M 1O  (opMmylie
BELIECTBA.

IIpuooums npruMepsl BEIECTB C METAJUIMYECKOH CBS3BIO.

Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBS3U  MEXIY
COCTaBOM BEIIECTBA U BUIOM XHMHUYECKOH CBSI3H, MEXIY
METAIJINYECKON CBSI3bI0 U KPUCTAUNIMYECKUM CTPOCHUEM
BELIECTBA, MEXKIY KPUCTAJUIMYECKUM CTPOCHUEM BEIleCTBA
U ero GU3NYECKUMU CBOMCTBAMHU.

Hcnonvzoeams MaTepuanbHOE MOJCIUPOBAHKE

ObvscHamy MOHSITHS «CTeneHb OKHUCJICHUSY,
«BAJIGHTHOCTH.

Cocmasnsasms (HopMylibl OMHAPHBIX COEIMHEHUN Ha OCHOBE
o01ero crioco0a X Ha3BaHUIA.

CpasHusamu 6aienmHocms U CTETIEHb OKUCIICHUS.
Paccuumvisams ~ cTeneHn  okucieHus 1o  (opmynam
XUMHYECKUX COCTUHEHUI
ObvsicHamb TOHITUS «OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIE
peaxIum, «OKHUCTTUTEIbY, «BOCCTAaHOBUTEIbY,
«OKHCIICHHUE), BOCCTAHOBIICHUEY.




Knaccugpuyuposams xummuueckue peakuuil MO HpPU3HAKY
M3MEHEHHUS CTENIEHEW OKUCIIEHHS SIIEMEHTOB.

Onpedensames OKUCIUTENNb WU BOCCTAHOBUTENb, IPOLECCHI
OKHUCJIEHUSI U BOCCTAHOBJICHHUSL.

Hcnonv3zo6ams 3HAKOBOE MOJIEIIMPOBAHUE

6 | Peseps - 3yaca
TEMATHUYECKOE IINTAHUPOBAHHUE
8 kuace (70 gacon)
n/n Ha3Banue pa3iesioB mporpamMmbl Bcero yacos KonTposbHbie IIpakTuyeckue
padoThl padoThbl

1. |HauanpHbIe MOHSTHS ¥ 3aKOHBI XUMUH 21 1 3
2. |Baxwneitmme npeacTaBUTeNM HEOPraHUYECKUX BellecTB. KommuecTBeHHBIC 18 1 3

OTHOLIEHHUS B XUMUU
3. OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTMHEHUI 10 1 1
4.  |Ilepuoauyeckuii 3aKOH U MEPUOANYECKASI CUCTEMA XMMUYECKHX JIEMEHTOB 8 i i

. . MenneneeBa. CtpoeHue atoma
5. [Xumunueckas cBsizb. OKUCIUTENLHO-BOCCTAHOBUTEIbHBIE PEAKIIHH 10 1
6. |PesepBHOe Bpems 3
7. |Hroro

70 4 7




9 kiacc
Pabouas mporpamma mo xumMuu B 9 Kiacce cocTaBieHa W3 pacu€ra 2 4yaca B
Heelro, 68 yacoB B To.
O6yuenne Benctcss nmo yueOHuky aBTopoB O.C. I'aOpuensi, U.I'. OcTpoymoB,

C.A. CnagkoB. Xumus. 9 knacc. — M.: [Ipoceemenue, 2021.

[Ipy cocTaBiIeHWH TPOrPaMMBbl YUWUTHIBAIOTCS 0a30BbIC 3HAHHWS W yYMCHWS,
c(hOpMHPOBAHHBIC Y YUAITUXCS B 8 KJIACCE TIPU U3YyUEHUN «XUMUSY.

B cnydae coBmajeHus ydeOHBIX AHEH ¢ Mpa3THUYHBIMH THSAMH M B PE3yJbTaTe
HapylIeHHUs Xoja Y4eOHOro mpolecca B 3UMHEE BpEMs, CBA3aHHOE C TMOTOIHBIMHU
YCIOBUSMH WJIM KapaHTHHOM II0 TPHINTY, MporpamMma OyJIeT BBINIOJIHGHA 3a CYET
VIUTOTHEHUSI Marepuana, OObEAUHCHHUS YPOKOB M OyJIeT BHECEHAa KOPPEKTHPOBKA B
pabouyto mporpaMmmy.

BBuay HEIOCTAaTOYHOCTH MaTEPHAIBHO-TEXHUYECKOW 0a3bl, psJl MPAKTHUUECKHX
paboT OyAET BHIMOJIHITHCSA BU3YaIbHO.



COJAEPKAHHUE YUYEBHOM TPOI'PAMMBI 1O XUMUHN
9 kaacc (68 yacos)

Ha3Banue TeMbl, pa3aesia

dopMa opraHM3anMu y4eOHbIX
3aHATHH

OcHoOBHbIE BHBI yqeﬁnoifl JCATCJIBbHOCTH

I'nasa |. [loBTOpeHue u 0000mIeHHE
cBeJeHUil mo Kypcy 8 kiacca.
Xumuyeckue peakuuu (5 4)

1. Knaccudukanus HeOpraHn4ecKux
BEIIECTB U UX HOMEHKJIATypa.

2-3. Kimaccuukamust XAMUIEeCKIX
peaxiuii o pa3aMyHbIM OCHOBAHUSM.
4-5. TloHsiTHE O CKOPOCTH
XUMU4ecKoH peakuuu. Karamus.

Ypok-nekuus,

YPOK M3y4€HHE HOBOTO MarepHara,
WHJUBHTyaJIbHBIN OTIPOC,
(GbpoHTANIBHBIN OTIPOC,
NUCbMEHHbIE PA0OTHI

Xapaxmepuzoeams OKCUJIbl, THAPOKCUbI (OCHOBAaHUSA, aM(pOTEpHbIE
TUAPOKCUBI, KUCIOPOACOJAEpKAIINE KHUCIOTHI) U COJIM IO IUIAHY:
cocTaB, criocoObl 00Opa3oBaHMsl Ha3BaHUM, XapaKTE€pHbIE CBOWCTBA U
HOJTy4EHHUE.

Knaccugpuyuposameo OKCHJIBL, TUAPOKCUIBI (ocHOBaHMS,
amM(poTepHbIe TUAPOKCUABI, KUCIOPOICOAEPKAIINE KUCIOTHI) U COJIH
[0 Pa3JIMYHbIM MPU3HAKAM.

Ymems noaTBEpKAATH XapaKTEPUCTUKY OT/IEIbHBIX MPEACTaBUTENCH
KJIACCOB HEOPraHMYECKUX BEUIECTB YPaBHEHUSIMU COOTBETCTBYIOIIMX
peaKuuid.

Packpvisame TFeHETUYECKYIO CBSI3b MEXy KJ1accaMu
HEOPraHNYECKUX COEIUHEHUIN

ObvacHamb  TOHATUS — «XUMHUYECKash  PEAKLUA»,  «pPeaKLUH
COCVHEHUS», «PEeaKIUH pa3JIoKEHHUS», «peakuuu oOMeHay,
«pEAKINH 3aMEIIECHUNY, «peaKkLuu HelTpanu3anum»,
«OK30T€PMUYECKHE  peaKUUH», («HIAOTEPMUYECKUE  PEAKLUN»,
«0OpaTUMBble peakLun», «HeoOpaTUMble peaKLMU», «OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE peaxkuumn», «TOMOT'€HHBbIE peaxkuumn»,
«reTepOreHHbIe peaxkuumn», «KaTaJINTHYECKUE peaxkuum»,
«HEKaTAIMTUUECKUE PEAKLUN», «TEIIOBOM 3SPPEKT XUMHUYECKOH
peaKuum.

Knaccugpuyuposams ~ xumMuyeckue  peakuMd MO  Pa3IM4YHbIM
OCHOBAHHUSIM.

Onpedensamob OKUCINUTENb U BOCCTAHOBUTEb, IIPOLIECCHl OKUCIEHUS U
BOCCTaHOBJICHUS.

Habnwooams 1 onucvliéams peakiuy MEX/1y BELIECTBAMU C IIOMOIIIBIO
pyccKoro (poAHOTO) s3bIKA U A3bIKa XMMHH.

ObvscHamb, 4TO TAKOE «CKOPOCTh XMMUYECKOH peakiumy.
Apeymenmuposams BbIOOP €AMHUIL U3MepeHus VP.

Ycemanasnueams ~ TPUYMHHO-CIENCTBEHHBIE  CBSI3UM  BIMSHUSA




pa3uyHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKUX PEAKIUil.
Habniooams v onuceieams peakiui MEXKIy BELIECTBAMU C IOMOLIBIO
pyccKoro (poJHOro) s3bIKa U S3bIKA XUMUU

1lpoeooumsb OMBITEL, TOATBEP)KIAIOIIME 3aBHUCUMOCTb CKOpPOCTHU
XMMHUYECKON PEAaKIMK OT pa3In4HbIX (DaKTOPOB

I'nasa |l. Xumuyeckne peakuum B
pactBopax (10 uv).

1. DnexTponauTHUECKas JUCCOLUAIUS.

2. OCHOBHBIC TIOJIOKECHUS TEOPUHU
AIEKTPOJIUTUUECKON JUCCOHAIIIT
(T31) .

3-4. XuMHUUeCcKHe CBOMCTBA KUCIOT
KaK JJIEKTPOJIUTOB.

5. XuMmunueckue cBOMCTBa OCHOBAHUIA
KaK JJIEKTPOJIUTOB.

6. XuMH4IecKne CBOMCTBA COJIEH Kak
AIEKTPOJIUTOB.

7. TloHaTHe O THIPOJIU3E COTICH.

8. IIpakTuyeckasi padora 1.
Pemenne skciepuMeHTAIBHBIX 337124
o0 TeMe «DIEKTPOJIUTHUYECKAS
JIIACCOIIHAIVS

9. O000IIEHNE U cCUCTEMATH3ALHS
3HAHHH M0 TeME « XMMHYCCKHUE

PEAKIIMU B paCTBOPAx 3JICKTPOJIHUTOBY.

10. KonTpoabnasi padora 1 o Teme
«XUMHUYECKUE PEaKIH B PaCTBOPAX
AIIEKTPOIUTOBY

Ypok-nekuus,

YPOK M3y4€HHE HOBOTO MarepHaia,
WHJUBHTyaJIbHBIN OTIPOC,
(GbpoHTANIBHBIN OTIPOC,
NUCbMEHHBIE PA0OTHI

Xapaxkmepuzosams TOHIATHS <«QJIEKTPOJIUTUYECKAS TUCCOIUAIIUY,
<OQIEKTPOIHUTHD», KHEITEKTPOJUTHD.

Yemanasnueams pUIMHHO-CIEACTBEHHBIE CBSI3U MEXIY MPUPOION
AJIEKTPOJIUTA U CTEMEHBIO €T0 JUCCOIUAIINH.

Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBS3M MEXIY TUIIOM
XUMHYECKOU CBSI3U B QJICKTPOJIUTC U MCXaHU3MOM €TI0 JUCCOTUAllNN
Xapakmepuzosams TIOHATUS «CTETCHb TUCCOIUAIIUNY», «CHIIHHBIC
AIEKTPOJIUTED), «CIA0bIe AIIEKTPOJUTHDY, «KATHOHBD», «AHHOHBI»,
«KUCJIOTBI», «OCHOBaHUs», «coym». Cocmasnams  ypaBHEHUS
3JIEKTPOJIUTHYECKON JUCCOIUAIIMU KUCIIOT, OCHOBAHUH U COJIEH.
Hnniocmpuposams TpuUMepaMH  OCHOBHBIE  TIOJIOXKEHUS TEOPUU
ANEKTPOIUTUYECKOHN TUCCOLUAIINN.

Pasnuuams KOMIIOHEHTHI JI0Ka3aTeNbCTB (TE3UCOB, apryMEHTOB U
(GhOpMBI TOKA3aTEIIbCTBA).

Xapaxkmepuzosams 00IINE€ XUMHYECKHE CBOMCTBA KUCIIOT C TIO3UIIUIN
TEOPUHU AIIEKTPOJIUTUUECKON JUCCOIIUAIIIH.

Cocmasnsaims MOJIEKYISpHbIC, TOJIHBIE WU COKpAlIEHHBIE HOHHbBIE
YpaBHEHUS PEaKIUil C yuacTHEM KHUCIIOT.

Apeymenmuposams BO3MOXHOCTb NMPOTEKAHUS PEAKUUN C ydacTUEM
KHCJIOT Ha OCHOBE MpaBuiia beproe u psga akTHUBHOCTH METAILIOB.
1Iposooumsb  ONBITHL, TOATBEPKAAIOIINE XUMUYECKHE CBOWCTBA
KUCJIOT, C COOJIIO/IEHUEM TIPABUIT TEXHUKHU O€30TIaCHOCTH.
Habniooams v onuceieams peakiiy ¢ y4aCTUEM KHCIOT C MTOMOIIBIO
pycCcKOro (pOAHOTO) SI3bIKA U SI3bIKA XUMUU

Cocmasnsims MOIEKYIApPHBIC, TOJIHbIE W COKpAllEHHbIE HOHHBIC
YpaBHEHUS PEaKUUi C yuaCTUEM OCHOBAHMM.

Apaymenmuposams BO3MOKHOCTb NMPOTEKAHUS PEAKIUN C y4yacTUEM
OCHOBaHUH Ha OCHOBE npaBuiia beproie.

1Iposooums  OMBITHL, TOATBEPKAAIOIINE XUMUYECKHE CBOWCTBA
OCHOBaHUH, C COOIIOJICHHEM MPABUIT TEXHUKU 0€30MTaCHOCTH.




Habnooams n onucvliéams peakluu ¢ y4aCTUEM KHCJIOT C MTOMOIIBIO
pyccKoro (poJHOro) S3bIKa U SI3bIKa XUMUU.

Xapaxmepuzoeams 00IINE XUMUYECKAE CBOICTBA COJICH C TO3HMIMUI
TEOPUHU DIICKTPOJIMTUICCKOU JUCCOIUAITIH.

Cocmasnsims MOIIGKYIISIPHBIC, TIOJIHBIC W COKPAIIEHHBIC HOHHBIC
YPaBHEHUS PEAKIUI C YUACTUEM COJICH.

Apeymenmuposams BO3MOKHOCTh MPOTEKAHUS PEAKIHUNA C ydacTHEeM
coJIel Ha OCHOBE npaswuia beprouie.

IIposooums  OMBITHL, TIOATBEPKIAMOIINEC XAMHUYECKHUE CBOWCTBA
COJIEH, ¢ COOJII0/IEHUEM MPABUII TEXHUKU 0€30TTaCHOCTH.

Habnrooams u onucviéams peakii ¢ y4acTUEM COJIEH C MOMOIIBIO
PYCCKOTO (POTHOTO) SI3bIKA U S3BIKA XUMHH.

Yemanaenueams 3aBUCUMOCTB MEXKITy COCTABOM COJIH M XapaKTepPOM
€€ ruApoIIn3a.

Ananusuposams cpemy pacTBOpa COJIM C TOMOIIBI0 HHIUKATOPOB.
IIpoeno3uposames THUN THAPOJHM3a COJIM HAa OCHOBE aHanmm3a eé
bopMyIHL.

Ymemv  oOpamartbcss ¢ 51abOpaTopHBIM  000PYIOBaHHUEM
U HarpeBaTelIbHBIMM NpuOOpaMU B COOTBETCTBHM C IpaBUIIAMU
TEXHUKH 0€30MacHOCTH.

Habnrwoamsv cBOMCTBA DIICKTPOTUTOB.

Habnooams n onucvléams peakuu C y4aCTHEM DIIEKTPOJIUTOB C
MOMOUIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKA M SA3bIKA
XUMHH.

@opmynuposamb  BBIBOJABL MO  pe3yapTaTaM  IPOBEAEHHOTO

9KCIICPHMEHTA.
I'nasa |11. HemeTayiasl u ux VYpoxk-nekuus, ObvsacHAmMb, 4TO TAKOE HEMETAIIBL.
coequHeHust (25 4) YPOK M3yU€HHE HOBOTO MaTepuana, | Xapakmepuzoeams XAMUYECKUE OJIIEMEHTHI — HEMETaIbl U

1. O6mas xapakTepucTuka
HEMETaJlJIOB.

2. O0m1as XapaKTepUCTHKA SJIEMEHTOB
VIIA-rpynmnsl — rajaoreHos.

3. CoeqvHEHUsI TAJIOTEHOB.

4. llpakTuyeckas padora 2.
«/3ydeHne CBOMCTB COJITHOU

WHAMBUAYaIbHBIN OIpoc,
(dbpoHTaNbHBIH OMpoc,
MUChMEHHBIE Pa0OTHI

CTpOCHHE, PU3MUCCKUE M XUMHUUCCKUE CBOMCTBA MPOCTHIX BEIECTB
— HEMETAaJUIOB.

ObvscHams ~ 3aBUCHUMOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
CBOMCTB (WJIM npedcKa3viéams CBOWCTBA) 3JIEMEHTOB-HEMETAIIJIOB OT
UX TIOJIO)KEHUS B TEPUOAMYECKON CHCTEME XUMHUYECKHUX DJIEMEHTOB
J. Y. MeHaeneena.

Ycemanasnueamy TpUIMHHO-CIIEACTBEHHBIE CBSI3U MEXKY CTPOCHHEM




KHCIIOTBD».
5. O0mas xapakTepucTHKa dJICMEHTOB
VIA-rpynnel —xanbkoreHon. Cepa

6. CepoBo10pO U CYIIbMUIBI.

7. KucnopoaHsle COeIMHEHUS CEPBI.
8. [IpakTnyeckas padora 3.
«M3ydyeHne CBOMCTB CEPHOU
KHCIIOTBD)

9. OOm1as xapakTepuCTHKA
XUMHYECKUX JIEMEHTOB V A-TPYTIIIHL.
A3OT.

10. Ammuak. Cony aMMOHHSL.

11. IlpakTnuyeckasi padora 4.
«[Tony4yeHrne aMMHuaKka U U3ydeHUE ero
CBOMCTBY.

12-13. KucropoaHbIe COSAMHCHUS
a3oTa.

14. docdop u ero coeTMHECHMS.

15. OGmias xapakTepucTuKa
anemeHTOB |VA- rpynmel. Yriepo.
16. Kucnopoiable cOeTMHEHUS
yriaepoja.

17. IlpakTuyeckas padora 5.
«[lonydyeHue yriexucioro rasa u
W3Y4YEHHE €ro CBOMCTBY.

18. YraeBoopo bl

19. Kucnopoaconepxa-

[[1€ OPraHUYEeCKHE COCAMHEHUS.

20. KpeMHWMiA ¥ €T0 COCTMHCHUS.

21. CunukaTHasi MPOMBIILIEHHOCTb.
22. Ilony4yeHre HEMETaJIOB.

23. TlosyueHne BaxKHEUIINX
XUMHUYECKUX COCTMHEHHM
HEMETaJJIOB.

24. O6001eHMe 10 TeMe «Hemerauint

aTOMa, XMMMYECKOW CBS3bI0, THUIIOM KPUCTAJUIMYECKOW pEIIETKU
HEMeTaJlJla U €r0 COSAMHEHUH M (PU3NYECKUMHU CBOMCTBAMHU JTaHHOTO
HEMeETaJula ¥ €T0 COCIMHEHUM.

/Jloka3vléams OTHOCUTEIIBHOCTD MOHATHI «METAIUD) U «HEMETAILI
Xapaxmepuzoeame cTpoeHue, pu3nueckue 1 XMuMHUYECKHE CBONCTBA,
NOJTy4eHUE ¥ MIPUMEHEHHNE TAIOTeHOB B IJIaHE OO0IIEro, 0COOCHHOTO
U €IMHUYHOTO.

Yemanaenueams TpUUMHHO-CIEACTBEHHBIE CBSI3H MEXIY CTPOCHHEM
aToMa, XUMUYECKON CBSA3bIO, TUIOM KPUCTAIIMYECKON PEIIETKH Yy
TQJIOT€HOB M (U3NYECKUMH U XUMHUYECKMMH CBOMCTBAMM 3THUX
BEILIECTB

Xapaxkmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POJIHOTO) SI3bIKA U
A3blKa XUMHUHU COCTaB, (U3MYECKHMEe M XUMHYECKHE CBOIICTBa,
MOJIy4Y€HUE U IPUMEHEHHE COEAMHEHNU TaJloTeHOB.

Ha3zvieams coenuHeHUs rajoreHoB mno ¢GopMmyie U cocmasisime
(bopMyITBI IO UX Ha3BAHMIO.

Yemanasnusame IMPUIUHHO-CJICACTBCHHBIC CBs3H MCXKOY
XAMHYECKOM CBSI3BI0 U THUIIOM KpHCT&J’IJ’IH‘ICCKOﬁ PEIICTKU B
COCIUHCHUAX TaJIOI'CHOB U q)HSI/I‘ICCKI/IMI/I N XUMHYCCKHMU

CBOMCTBAMHU DTHX BEIIECCTB.

IIposooums, nabrooams U onucvlams XUMUYECKUNA SKCTIEPUMEHT
[0 PAaclO3HABAHUIO TAJIOT€HUJ-MOHOB C COOIIOJIGHUEM IpaBUII
TEXHUKH 0€30MaCHOCTH.

Buinonnams pacu€Thl O XUMHYECKUM (GopMmynamM U ypaBHEHHUSIM
peaxiuii, MPOTEKAIOIINX C YYaCTHEM COCTUHEHHM raJloreHOB

Ymems»  oOpamatbecs ¢ nmabopaTopHbIM — 00OpYAOBaHHEM |
HarpeBaTebHBIMU TNPUOOpPAMH B COOTBETCTBHUM C TpaBUJIAMHU
TEXHUKH 0€30MaCHOCTH.

Habniooams CcBOWCTBA SIEKTPOJMTOB U MPOUCXOIANINX C HUMHU
SABJICHUIA.

Habniooams n onucvleams peakuu C y4aCTHEM DIIEKTPOJIUTOB C
MOMOIIBIO0 PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA XUMHH.
@opmynuposamb  BBIBOABI 1O  pe3yabTaTaM  MPOBEAEHHOTO
JKCIIEPUMEHTA

Jlasamb 0OITYI0 XapaKTEpUCTUKY aroMaM, MPOCTHIM BEIIECTBAM M




U UX COEIUHEHUS».
25. KonTpoabHasi paéorta 2 1o teme
«Hemeranel 1 UX COEUHEHUSD

COEIMHEHUSM XaJbKOT€HOB B 3aBUCUMOCTH OT HUX IIOJIOKEHUS B
IIEPUOJUYECKON CUCTEME.

Xapaxkmepuzoéams ~ CTpOCHHE, AUIOTPONHIO,  (QU3HUECKHE U
XMMHYECKHE CBOMCTBA, MOJIyY€HUE U IPUMEHEHUE CEPBHI.
Yemanasnueames NpuYMHHO-CIIEACTBEHHBIE CBSI3U MEXKIY CTPOECHUEM
aToMa, XHWMHYECKOH CBSI3bI0, THUIIOM KPHUCTAUIMYECKOW pEIETKU
cepsl U e€ PU3MYECKMMH U XUMHUYECKUMH CBOICTBaMHU.

Buvinonnams pacu€Thl O XUMHMYECKUM (QopMynamM MU ypaBHEHHSIM
peakuuii, IpOTEKAIOINX C Y4aCTUEM CEPBI.

Ilposooumys, nabarooams W onucbieams XUMHUYECKUN SKCIEPUMEHT
[0 TOPEHHIO Cephl Ha BO3JAyXe M B KHUCIOpOJE C COOJIIOJIEHUEM
MPaBWJI TEXHUKH 0€301aCHOCTH

Xapaxkmepuzoeams C UCTIOIB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U
A3blKa XUMHUHU COCTaB, (U3MYECKHMEe M XUMHYECKHE CBOIICTBa,
MOJIy4€HUE U MPUMEHEHUE COETUHEHHI Cephbl B CTENIEHU OKUCIICHUS
2.

Haszviéamb COEJUHEHUS Cepbl B CTENIEHU OKUCIIEHUS —2 10 opmyiie
U cocmasnsams GOpMyIIbl IO UX HA3BAHUIO.

Cocmaensams MOJEKYJISIpHbIE W HMOHHBIE YPaBHEHHUS peEakLui,
XapaKTepU3YIOINE XUMHUYECKHE CBOWCTBA COCOUHEHUH CEphl B
CTCIICHU OKHUCIICHUS —2.

Onucvléams TIPOLECCHl  OKUCIIEHHUSI-BOCCTAHOBIICHUSI, ONpeoensims
OKHCIIUTENb U BOCCTAHOBUTENb U COCMAGAAMb SNEKTPOHHBINA OanaHc
B PEAKLUAX C YUACTHEM CEPbI B CTEIICHU OKUCIICHUS —2.
Yemanaenueame IPUYMHHO-CJIE/ICTBEHHbIE CBSI3U MEXy
XUMUYECKOH CBSI3pI0 M THUIIOM KPUCTAJUIMYECKON peIméTku B
COEMHEHUAX Cepbl U (PU3MUECKUMH U XUMHMUYECKHUMM CBOMCTBaMHU
9TUX COEMHEHHH

3anucvieams HOPMYIIbI OKCHIIOB CEpBl, HA3bIBAMb WX, ONUCHIEAMD
CBOICTBA Ha OCHOBE 3HAHUH O KUCIIOTHBIX OKCUAX.
Xapaxkmepuzoéams ¢ UCTIOIBb30BAaHUEM PYCCKOIO (POJIHOTO) SI3bIKA U
A3bIKa XUMHUHU COCTaB, (PU3MUECKUE M XUMHUUECKUE CBONCTBA CEpHOM
KHCJIOTBI KaK IEKTPOJINTA.

Cocmaensams MOJNEKYISIpHBIE W WOHHBIE YPAaBHEHUS PpEaKLUi,
XapaKTEPU3YIOIINX XUMUYECKUE CBOICTBA CEPHON KUCIIOTHI.




Pacnosznasams cynbhaT-nOHBI.

Xapaxmepuzoeams ¢ NUCHOIb30BAHUEM PYCCKOIO (POJHOIO)

S3pIKa M S3bIKA XMMHUHU CBOWMCTBA KOHIICHTPHPOBAHHOW CEpPHOM
KHUCJIOTHI KaK OKUCIIUTEIIS.

Cocmasnsamo ypaBHEHUs OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX
peakuuii METOI0M 3JIEKTPOHHOIO OasiaHca.

Buvinonansams pacd€Tel 1O XUMHUYECKUM (opMynaM W ypaBHEHHSIM
peakuuii, IPOTEKAIINX C YYaCTUEM CEPHOM KUCIIOTHI.

Habniooamo 1 onucvieams XAMUYECKUI 3KCTIEPUMEHT

Ymemv  oOpamatbcss ¢ 7a0OpaTOpHBIM  O0OpPYAOBaHUEM  H
HarpeBaTelbHBIMU TNpUOOpaMM B COOTBETCTBHUM C IIpaBUIIAMU
TE€XHUKH 0€301MaCHOCTH.

Habniooams cBOICTBA AJIEKTPOJIUTOB U MPOUCXOJANIMX C HUMHU
SIBJICHUI.

Habniooams u onuceiéams peaklMU C y4aCTHEM DJIEKTPOJHUTOB C
MOMOUIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKa M sA3bIKa
XUMUHU.

@opmynuposamb  BBIBOABI 10  pe3ylbTaTaM  MPOBEIEHHOTO
JKCIEPUMEHTA.

Jlasame 0OLIYI0 XapaKTEpPUCTHKY aroMaM, MPOCTbIM BEIECTBaM H
COEUHEHUSAM 3JeMEHTOB VA-rpynmsl B 3aBHCHMOCTH OT HX
HIOJIOXKEHUS B TIEPUOJUUECKON cHUCTEME.

Xapaxkmepuzoeams ¢ UCIOIBb30BAHUEM PYCCKOI'O (POJHOIO) sI3bIKA U
A3bIKa XUMHM CTPOCHHE, (PU3MUECKUE U XUMHUYECKUE CBOMCTBA,
HOJIy4eHUE U IPUMEHEHHE a30Ta.

Has3zvieams coequHenus azoTa no Gopmyse u cocmagnsams HOPMYIIbI
10 UX Ha3BaHMIO.

Ycemanaenueams NpUYMHHO-CIEICTBEHHBIE CBSI3U MEXAY CTPOCHHEM
aToMa M MOJIEKYJbl, BUJOM XUMHYECKOM CBA3M, THUIIOM
KPUCTALIMYECKON pemérku a3ora U ero  (QU3MYECKUMH U
XUMHUYECKUMHU CBOMCTBAMH.

Buvinonnsame pacd€rel MO XUMHUUYECKUM (opMynaM U ypaBHEHUSIM
peakuuii, MPOTEKAIOLINX C yYaCTHEM a30Ta.

Xapaxkmepuzoeams ¢ UCTOIB30BAaHUEM PYCCKOI'O (POJHOTO) SI3bIKA U
S3bIKa XMMHMH COCTaB, CTPOEHHE MOJIEKYJbl, (HU3HUECKHE WU




XUMHYECKHE CBOMCTBA, MOJy4YeHHE U IPUMEHEHNE aMMHUaKa.
Ha3zvieams conmn aMMoHHA IO GOpMyNaM U cocmagiams (HOPMYIIbI
110 UX Ha3BaHUSIM.

3anucviams MONEKYISAPHBIE W WOHHBIE YPaBHEHHUS PEaKIHA,
XapaKTepU3YIOIIUX XHMHUYECKHE CBOIMCTBAa aMMHaKa U COJIeH
aMMOHHUSL.

Cocmasnams ypaBHEHUS OKHUCITUTEIHHO-BOCCTAHOBUTEIbHBIX
peaknmii ¢ ydacTHeM aMMHakKa C TOMOIIbI0 METO/a AJIEKTPOHHOTO
OanaHca.

Ycmanaenueams TPUYHMHHO-CIEICTBEHHBIE CBSI3M MEXAYy BHUIOM
XUMHYECKON CBSI3M, THIIOM KPUCTAJUTMYECKOW PEMIETKH B aMMHUAKe U
COJIIX aMMOHHUS W (PH3UYCCKHUMH ¥ XUMHUYECKUMHU CBOMCTBAMH 3THUX
BEIIIECTB.

IIpoeooumy, nabaooams M OnucvLl8amMb XUMUYECKHI 3KCIEPUMEHT
10 Pacro3HaBaHUIO HOHOB aMMOHHUS ¢ COOJIO/IEHUE TIPABUIT TEXHUKH
0€30MacHOCTH.

Bvinonnusms pacdérel 10 XUMHUYECKUM (opMynaM W ypaBHEHHSIM
peaKImii, MPOTEKAIOIIUX C YYaCTHEM aMMHaKa.

Ionyuams, cobupame u pacnoznaéamv ammuax. Obpawamvcs c
7a00paTOPHBIM 000PYJIOBAaHUEM M HarpeBaTEIbHBIMH NMPUOOpaMH B
COOTBETCTBUU C MTPABUIIAMH TEXHUKH O0€30TIACHOCTH.

Habntooams u onucvlieams XUMHUYECKUH SKCIEPUMEHT C TIOMOIIBIO
pycckoro (POJHOTO) sI3bIKA U S3bIKA XUMUH.

Dopmynuposams  BBIBOABI [0  pe3ylbTaTaM  MPOBEAEHHOTO
IKCIIEPUMECHTA.

Compyonuyams B Tipoliecce yueOHOro B3aMMOJEHCTBUS MPH padoTe
B TpyIax.

Xapaxmepuzo6ams ¢ UCTIOIB30BaHUEM PYCCKOTO (POJHOTO) SI3bIKA U
S3bIKa XUMHUHM COCTaB, (HU3MYECKHME W XUMHYECKHE CBOWCTBA,
MOJIyYCHUE W IPUMECHEHHE OKCHJIOB a30Ta.

Cocmasnsims MONEKYNSIpHbIE W WOHHBIE YpPAaBHEHUS pEaKIUH,
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OKCHUIOB a30Ta.
Ycemanasnueames TPUYMHHO-CIIECTBEHHBIE CBSI3U MEXIY BHUIOM
XUMHYECKON CBSI3U, THUIIOM KPUCTAIIIMYECKONW PEMIETKH B OKCHAX
a30Ta ¥ UX PU3NIECKIUMH 1 XUMHUYECKUMHU CBOMCTBAMH.




Xapaxkmepuzoeams ¢ UCHOJIB30BaHUEM PYCCKOTO (POJHOTO) sI3bIKA U
SI3bIKa XUMHH COCTaB, (PU3NYECKHE U XUMUYECKUE CBOIMCTBA a30THOU
KHCJIOTHI KaK JIEKTPOJINTA U €€ IPUMEHEHUE.

3anucvléams  MOJIEKYNpHBIE W WOHHBIE YPAaBHEHHUS pEaKLUi,
XapaKTEepU3YIOIIMEe XUMUYECKHE CBOMCTBA A30THOM KHCIOTHI Kak
AJIEKTPOJINTA.

IIposooums, Habar0O0amv N ONUCHIGAMb XUMUYECKUN SKCIIEPUMEHT,
XapaKTEPU3 YOI CBOMCTBA a30THOM KHUCJIOTHI KAK JJIEKTPOJIUTA, C
coOI0IcHUEM MTPaBUJI TEXHUKH 0€30I1aCHOCTH.

Xapaxmepuzoeams a30THYIO KUCJIOTY KaK OKUCIUTEb.

Cocmagnsamo ypaBHEHUs OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii, XapakTepHU3YIOIIUX XUMHUYECKHE CBOWMCTBA a30THOM
KHUCJIOTHl KaK OKHCIUTENs, C IMOMOUIbI0 METOJa 3JIEKTPOHHOIO
OanaHca.

IIposooumy, nabrwoame M onucvieams XUMUYECKUM SKCIIEPUMEHT,
XapaKTEPU3YIOINK CBOWCTBA a30THOM KHCIOTHI KaK OKHCIUTENS, C
coOmrofieHreM MpaBuil TEXHUKH 0€30MacHOCTH.

Xapaxmepuzoeams ¢ UCIOIB30BAaHHUEM PYCCKOTO (POJHOIO) sI3bIKa U
A3bIKa XUMUU CTPOEHHUE, AJUIOTPOIUIO, (pU3HUecKue W XUMHUYECKHe
CBOMCTBA, MOJYYCHHE U pUMeHeHue docdopa.

CamocrosaTensHO onucvieams cBoWcTBa okcuaa (ocdopa(V) kak
KHUCJIOTHOTO OKCHJIa U CBOMCTBA (hOCHOPHOM KHCIOTHI.
Hnniocmpuposams  cBorictBa okcuna ¢ocdopa(V) u  dochopHoit
KHCJIOTHI YPaBHEHUSMH COOTBETCTBYIOIIHUX PEAKIIMA.

IIposooumys, HabroOams N onuUCHI8aMb XUMUUECKUN IKCTIEPUMEHT C
coOmrofieHreM MpaBuil TEXHUKH 0€30MacHOCTH.

Pacnosznasams dhochar-noHsl.

Jasamb oOlIYI0 XapaKTEpUCTUKY aToMaM, MPOCTHIM BEIIECTBAM H
coelMHEHUsIM 3ieMeHTOB [VA-Tpynmbel B 3aBUCUMOCTH OT UX
MOJIO’KEHUS B IEPUOJUUECKON cHCTEME.

Xapaxmepuzoeams ¢ UCHOIB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U
A3bIKa XUMUU CTPOEHHUE, ATIOTPOIUIO, (PU3MUECKue U XUMHUYECKHe
CBOICTBA, MMOJIydeHHE U PUMEHEHUE aMOP(HOTO YIiiepoa.
CpasHusamsb CTpOEHUE U CBOMCTBA aiMasa U rpadura.

Onucvigamsb OKUCINTENBHO-BOCCTAHOBUTENIBHBIE CBOICTBA YIIIEpoa.




IIposooums, Habnooamv U ONUCHI6AMb XUMUYECKUN SKCIIEPUMEHT C
coOIOICHHEM MPaBUIJI TEXHUKHU 0€30MacHOCTH.

Xapaxkmepuzosams ¢ UCNIOJIB30BaHUEM PYCCKOTO (POJHOTO) SI3bIKA U
S3pIKa XUMHUH COCTaB, (HM3MYECKHE W XUMHYECKHE CBOWCTBA,
NOJTy4eHUE W IPUMEHEHHE OKCHJIOB YTIIepo/a.

Ycemanaenueams TPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY BHUIAOM
XUMUYECKON CBS3M M TUIIOM KPUCTAUIMYECKON PEHIETKHA B OKCHIAX
yriepoja u ux (U3NIeCKUMU M XUMUYECKUMHU CBOMCTBAMH, a TaKKe
MIPUMCHCHHUEM.

Cobnrooams TipaBUia TEXHUKH O€30IaCHOCTH IPH HCIOJIb30BaHUU
MIEYHOTO OTOTUICHHS.

Oka3zvleams IEPBYIO TOMOIIIB TP OTPABIICHUH YTapHBIM T'a30M.
Xapaxkmepuzosams ¢ UCTIOIB30BAHUEM PYCCKOTO (POJIHOTO) SI3bIKA U
s3pIKa XUMHH COCTaB, (HM3MYECKHE W XUMHYECKHE CBOWCTBA,
MOJIYy4eHUE W IPUMEHEHHE YrOJIbHOW KHCIOTBI W €€ coJied
(kapOOHATOB W THAPOKAPOOHATOB).

Hnnrocmpupoeams 3aBUCUMOCTh CBOMCTB COJIEH YTrOJIbHOW KHUCIIOTHI
OT UX COCTaBa.

IIposooumvs, HabarwOamv N onUCLIBAMb XUMUYECKUN SKCTICPUMEHT C
coOroieHreM MpaBuil TEXHUKH 0€30MacHOCTH.

Pacnosnasamsb xapOoHaT-HOH.

Buinonnams pacu€Thl O XUMHYECKUM (GopMmynaM U ypaBHEHHSIM
peaxiuii, MpOTeKAOIINX C Y4aCTUEM COCTUHEHHH yriaepoa.
Ilonyuams, cobupams W  pacnosHaéamv  YTIEKUCIBIA  Tas.
Obpawyamuvcs ¢ 1abOPaTOPHBIM 000PYIOBAaHHEM U HAarpeBaTeIbHBIMU
nprubopaMu B COOTBETCTBUU C NMPABUIIAMU TEXHUKH 0€30IaCHOCTH.
Habnooams v onuceieams XUMUYECKUN IKCIIEPUMEHT C MOMOILBIO
PYCCKOTo (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.

@opmynuposams  BBIBOIABI 1O  pe3yabTaTaM  IPOBEAEHHOTO
JKCIIEPUMEHTA.

Compyonuuame B Tiporiecce ydeOHOro B3aMMOAEHCTBHS MpH padoTte
B I'pyMImax

Xapaxmepuzoeams 0COOCHHOCTH COCTaBa U CBOWCTB OPraHUYECKUX
COCAVHCHUM.

Pasnuuams nipeienbHbIe U HETIPEIENIbHBIE YTIIEBOIOPOIBL.




Hazviegams w  3anucvieamv  QopMynasl  (MOJICKYJSpPHBIE |
CTPYKTYpHBIE) BaKHEHIIINX MPEACTaBUTEIEH YTIIEBOAOPOIOB.
Habniooams 3a X010M XUMHYECKOTO 3KCIIEPUMEHTA, ONUCHIBATH €r0
¥ JIeNaTh BHIBOJIBI HA OCHOBE HAOJIIOICHHIA.

Qukcupoeams Ppe3yabTaThl SKCIEPUMEHTA C MOMOIIBI PYCCKOTO
(pomHOTO) S3BIKA, a TAaKXKE C TOMOLIBI0 XMUMHYECKUX (opMyn u
YpaBHEHUM.

Xapaxmepuzosamo CIMPTHI KaK KHCJIOPOJICOAEp KaLe
OpraHUYECKHUEe COETMHEHUS.

Knaccuguyuposams cuupThl 0 YUCITy TUAPOKCUIBHBIX TPYNI B UX
MOJIEKYJIax.

Hasvieams mipenctaBuTeNedl OJHO- W TPEXAaTOMHBIX CIUPTOB U
3anuchIBaTh UX (POPMYJIBL.

Xapaxmepuzoseamo KapOOHOBBIE KUCJIOTBI KaK
KHCJIOPO/ICOAepKAIlle OPTaHNYECKUE COCTMHEHMS.
Xapaxkmepuzosams ¢ UCTIOIB30BAHUEM PYCCKOTO (POJIHOTO) SI3bIKA U
A3bIKa XUMHUHU CTPOCHHME aTOMOB M KpUCTAJUIOB, (pu3nueckue Hu
XMMHYECKHE CBOMCTBA, MOJIyYeHUE U IPUMEHEHUE KPEMHHUSL.
Ycemanaenueams pUUMHHO-CIEICTBEHHBIE CBSI3U MEXAY CTPOCHHEM
aToMa, BHUJOM XUMHUYECKOW CBSI3M, THUIOM KpPHUCTAUNIMYECKOMN
PEIIETKN KPEMHUS U €ro GU3MUECKUMHU U XUMUYECKUMU CBOMCTBaMH.
Buvinonnsams pacdy€rel MO XUMHUYECKUM (opMylnaM U ypaBHEHUSM
peakuuii, MPOTEKAIOUINX C yYaCTUEM KPEMHUS U €r0 COEANHEHHH.
Xapaxkmepuzoeams ¢ UCIOIB30BAaHUEM PYCCKOI'O (POJHOIO) SI3bIKA U
A3bIKa XUMHHM COCTaB, (U3MYECKHME W XUMHYECKHE CBOMCTBa,
HOJIy4eHUe U IPUMEHEHHE COCTMHEHNN KPEMHHUSL.

Cpaenueamv TUOKCUIBI YTIEPOa U KPEMHHUSL.

Onucvligams BaXKHEHIIME TUIBI NPUPOJHBIX COEAMHEHUH KpeMHHS
KaK OCHOBHOTI'O 3JIEMEHTa JINTOC(HEpHI.

Xapaxkmepuzo06ams CWINKATHYIO NPOMBIIIJIEHHOCTh U €€ OCHOBHYIO
IIPOIYKIIHIO.

Yemanaenueams — aHanorum  MeXay — pazIMYHBIMU - OTPacCisiMHU
CHJIMKAQTHON MPOMBIIUIEHHOCTH.

Onucvigams HaX0KJIEHUE HEMETAJUIOB B IIPUPOJIE.
Xapaxkmepuzoéamsb  (QPAaKIMOHHYIO NEPErOHKY JXKUAKOTO BO3JyXa




KaK COBOKYITHOCTH (PU3MUYECKUX MPOILIECCOB.

Apeymenmupoeams OTHECEHHME IIPOLIECCOB IOJYYEHMsS] AKTUBHBIX
HEMETAJIJIOB K OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM IIPOLIECCAM.
Xapaxmepuzoeams XUMHU3M, CbIPbE, alllapaTypy U Hay4yHbIE
TPUHIUIIBI IPOU3BOCTBA CEPHOU KUCIIOTHI.

CpasHusams TPOU3BOACTBO CEPHOM KHUCIOTHI MU TMPOU3BOACTBO
aMMUaKa.

IIpo6ooums O1IeHKY COOCTBEHHBIX JOCTH)KCHUIN B YCBOCHUH TEMBI.
Koppexmuposamb cBOM 3HaHUS B COOTBETCTBUU C IJIAHHUPYEMBIM
pe3ylbTaToM.

Tonyuams XuMHUYECKYI0 HHPOPMAMK U3 Pa3IUYHBIX UCTOUYHUKOB.
Ilpeocmasname wHbOpManuio 1o Teme «Hemeramner» B BuIE
TabJIUI, CXEM, OMOPHOTO KOHCIEKTa, B TOM YHUCIIE C NMPUMEHEHUEM

cpencts MKT.
T'aasa V. MeTaLiabl 1 X Ypok-nekuus, ObvsicHsamsb, 9TO TAKOE METAJLIEL.
coequHerusi (17 ) YPOK M3y4€HHE HOBOTO Matepuana, | Xapakmepu3oeams  XUMUYECKHE DJIEMEHTBI-METAUIBI M0  HX

1. O0mas xapakTeprucTUKa METAIOB
2. XUMHUYEeCKHE CBOMICTBA METAJVIOB

3-4. O6m1ast XxapakTEepUCTHKA
anemMeHTOB | A-Tpymibl.

5-6. O6mras xapakrepuctuka I1A-
TPYIIIBI

7. KéctkocTh BOIBI U CIIOCOOEI €8
YCTpaHCHHS.

8. IIpakTuyeckasi padora 6.
«KécTrkocTh BOABI U CIOCOOBI €6
yCTpaHEHUSI»

9. AJTIOMHHUH U €r0 COeIUHEHHUS.
10-11. XKenes3o u ero coeauHEHUS.
12. IlpakTuyeckas padora 7.

Pemenne SKCIICPUMCHTAJILHBIX 3a1a4

1o Teme «MeTab»
13. Koppo3ust MeTayuioB 1 ciocoObl
3aILUTHI OT HEE.

14-15. Meranns! B npupoe. [lonsitue

WH/IMBUYaJIbHBINA OTIPOC,
(bpOoHTABHBIN OTPOC,
MMCbMEHHBIC PAaOOTHI

MOJIOKEHUIO B iepuoaudecko cucteme /1. 1. Menneneena.
IIpoenosuposams CBOWCTBA HE3HAKOMBIX METAJIOB T10 TTOJIOKEHUIO B
MEepUOJIMYECKON  cucTeMe  XxuMuueckux  snemeHtoB . U
Meuneneesa.

Yemanasnueams PUIMHHO-CIICACTBEHHBIE CBS3H MEXKIY CTPOCHHEM
aToMa, BHUJIOM XHMHYECKOH CBS3M W THUIIOM KPUCTAJUIMYECKOU
PEMIETKH Y METAJIJIOB — MPOCTHIX BEIIECTB M UX COCAMHCHUH.
Ob6vscHAMb, 9TO TAKOE Pl AKTUBHOCTH METAJIOB.

Ilpumensmo ero U1 XapaKTEPUCTUKA XUMHUYECKUX CBOMCTB MPOCTHIX
BEIIECTB-METAIOB.

Obobwams ~ cucTeMy  XMMHUYECKHX CBOMCTB  METANIOB  Kak
«BOCCTAHOBUTEIIbHBIE CBONCTBAY.
Cocmasnams MOJIEKYJISIPHBIE ypaBHEHUS peaxiui,

XapaKTepU3YIOIUX XUMUYECKUE CBOMCTBA METAJUIOB B CBETE YUEHUS
00 OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX MpOIleccax, a peakluu C
Y4aCTHEM DJIEKTPOJIUTOB, IIPEJICTABIISATH TAKKE U B MOHHOM BHJIE.
Habnooams 1 onucvliéams peakiiuy MEX/1y BELIECTBAMU C IIOMOIIIBIO
pyccKoro (poAHOTO) s3bIKA U A3bIKa XMMHH.

CaMOCTOSITEIIFHO npoeodumb OIIBITHI, MOATBCPIKAAONINC




0 METAJLTypPIrHH.
16. O0o0O0IIecHNEe 3HAHMIT IO TEME
«MeTams.

17. KonTpoabHasi padora 3 1o teme
«MeTamibs)

XMMHMUYECKHE CBOMCTBA METAJJIOB, C COOJIIOIEHUEM NPABUI TEXHUKH
0€3011aCHOCTH.

ObvscHamb STUMOJIOTUIO Ha3BaHUS TPYIIIbl «IIE€JIOYHbIE METAJIBI».
Jlasamb 0OOLIYI0 XapaKTEpUCTHKY IIEJIOYHBIM METaUlaM MO0 HX
MOJIOKEHUIO B MEPUOJUYECKON CHCTEME XMMMUYECKUX 3JeMEeHTOB /I,
H. Menneneesa.

Xapaxmepuzoeams cTpoeHUE, PU3MUECKUE M XUMHUUECKUE CBOMCTBA
IIEJIOYHBIX METAJIJIOB B CBETE OOIIEr0, 0COOEHHOTO U €MHUYHOTO.
Ilpeockazvieams (puU3MUEeCKHe U XUMHUYECKHE CBOMCTBA OKCUIOB U
TUAPOKCUIOB IIEJIOYHBIX METAUIOB Ha OCHOBE HUX CcOCTaBa U
CTpOEHUs u MOJITBEPKAATH MIPOTHO3BI YpaBHEHHUSMHU
COOTBETCTBYIOLIUX PEAKIIUH.

IIpo6ooums pacy€Tbl MO XUMUYECKUM (QopMylnaM U YypaBHEHHSIM
peakuuii, MpPOTEKAIOIMUX C Y4YacTHMEM UIEJIOYHBIX METAJUIOB U HX
COEIUHEHUI.

ObvsacHambs STUMOJIOTUIO Ha3BaHUS TPYIIBI  «IIEJIO0YHO3EMEIbHbIE
METaJUIbI».

Jlagamb  oOmyro  xapaktepuctuky — metamiaM  |IA-rpymmbr
(IemoYHO3eMENbHBIM ~ METajulaM) 10  HMX  TOJOKCHHIO B
TIEPUOTNICCKOM cucreMe XUMHUYECKUX DIIEMEHTOB

. . Menaeneena.

Xapaxmepuzosams cTpoeHHE, GU3NUYECKUE U XUMHUYECKHE CBOWCTBA
IIEJIOYHO3EMENLHBIX METAJIOB B CBETE€ OOIIEro, OCOOECHHOr0O H
SIMHUYIHOTO.

Ilpeockazvieames (HU3UYECKUE M XUMHUYECKHE CBOWMCTBA OKCHUIIOB
TUAPOKCUAOB MeTauioB |lIA-rpynmbel Ha OCHOBE HX cOCTaBa U
CTPOEHUS n noomeepaHcoams MIPOTHO3BI YpaBHEHUSIMU
COOTBETCTBYIOIINX PEAKLIUM.

IIposooumsb pacu€Thl MO XUMHYECKUM GopMyJaM H ypaBHEHUSIM
peakluii, NPOTEKAIINX C YYaCTUEM IIEIOYHO3EMEIbHBIX METAJIOB
U UX COCOUHCHUM.

ObvsacHamb OHATHE GKECTKOCTH BOIBIY.

Paznuuams BpeMEeHHYIO U TTIOCTOSIHHYIO KECTKOCTH BOJBI.
IIpeonazams ciocoObl yCTpaHEHUS KECTKOCTH BOJBI.

1Iposooums, HabIOOAMb N ONUCHIBAMb XUMUYECKUN YKCTICPUMEHT C




coOI0ICHHEM MPaBUIJI TEXHUKH 0€30MacHOCTH.

IHonyyame, cobupams W  pacno3Hagams  YTICKUCIBIA  ras.
Obpawamucs ¢ 1a00PATOPHBIM 00OPYIOBAHUEM U HArPeBaTEIIbHBIMU
npuOoOpaMu B COOTBETCTBUU C MPABUIIAMU TEXHUKH 0€30I1aCHOCTH.
Habniooams v onuceiéams XUMUYECKUN IKCIEPUMEHT C IOMOIIBIO
PyCCKOTo (POIHOTO) SI3bIKA U SI3bIKA XUMUH.

Dopmynuposams  BBIBOJABl 0  pe3yjapTaTaM  IPOBEAEHHOIO
AKCIIEPUMEHTA.

Compyonuyams B mpoliecce ydeOHOTO B3aUMOJCUCTBUS MPHU paboTe
B TPYIINAXx.

Xapaxmepuzoeams aNTIOMUHUM 110 €T0 MOJ0XKEHHUIO B IIEPUOINYECKOM
cucteMe XuMudeckux anemenToB 1. . Menpaeneena.

Onucvieams CcTpoeHUE, (uU3MUEeCKUe U XHMHYECKHE CBOMCTBA
QTFOMHUHHS, TOJITBEPXKIas WX COOTBETCTBYIONIUMH YpPaBHCHHUSIMH
peaKuuid.

ObvsacHams TBOMCTBEHHBIN XapaKTep XUMUYECKUX CBOMCTB OKCUAA U
TUAPOKCUAA aTIOMUHUS.

Koukpemuszuposams  >1EKTPOJUTHYECKOE TOJIy4YEHHE METAJIOB
OTIMCaHWEM ITPOU3BOJICTBA ATFOMUHUAL.

Yemanasnueams 3aBUCUMOCTb OONacTell MPUMEHEHHs aJTIOMUHUS U
€ro CIUIaBOB OT CBOMCTB 3THUX BEIIECTB.

Ilposooumsb pacu€Thl MO XUMHUYECKUM GopMyJaM H ypaBHEHUSIM
peaxiuii, MPOTEKAIOIINX C YYaCTHEM QIFOMUHHUS U €r0 COCTUHEHUIA.
Xapaxmepuzosams TOJOXKEHHE Kelie3a B NEPUOJUYECKON CUCTeMe
xumuueckux anementoB J[. M. MenneneeBa M 0COOEHHOCTH
CTpOEHUS aTOMa Kele3a.

Onucvieams ~ QU3NUECKHE W XUMHUYECKHE CBOIICTBa  Kelesa,
MOJATBEPIK/1asi UX COOTBETCTBYIOIIMMHU YPABHEHUSMHU PEAKIIUil.
ObvsacHamb HalUune JBYX TeHETUUYECKUX PSAJOB COCTUHEHHI jKeme3a
Fe** u Fe3*.

Yemanasnueame 3aBUCUMOCTB OONacTell MPUMEHEHUS JKeme3a U ero
CIUTaBOB OT CBOMCTB ATHX BEIIIECTB.

Ilposooumsb pacu€Thl MO XUMHYECKUM GopMyJIaM H ypaBHEHUSIM
peaxIuii, MPOTEKAIOIINX C YUaCTHEM JKeJie3a U €ro COSIMHEHH.
Habnooams 1 onucvliéams peakiuy MEX/1y BEIIECTBAMU C IIOMOIIBIO




PYCCKOTO (POIHOTO) S3bIKA H S3bIKA XUMUH.

DKCHEPUMEHTAIBHO  UCCe008amb  CBOMCTBA METAUIOB M UX
COCIMHEHUH, pemaTh OKCIEPUMEHTAJIbHBIE 3aJa4d [0 TeMe
«MeTtanbi».

Pabomams ¢ nabopaTopHbIM 00OpPYIOBAHMEM U HArpeBaTEIbHBIMHU
npuOOpaMu B COOTBETCTBUU C NPABUIIAMU TEXHUKH 0€30I1aCHOCTH.
Habniooamw cBolicTBa METAJIJIOB U UX COEAMHEHU.

Onucvligams XAMUYECKAH OSKCIEPUMEHT C IOMOINBIO PYCCKOTO
(poHOTO) SI3BIKA U SI3bIKA XUMUH.

Dopmynuposams  BBIBOABI 10  pe3ylbTaTaM  MPOBEAEHHOTO
IKCTIEPUMEHTA.

Onpedensmo  (Mcxons w3 y4eOHOW 3a7add) HEOOXOIUMOCTh
UCTIOJIb30BaHUS HAOIOICHHS WITH DKCTIEPHIMEHTA.

ObvscHamMb TIOHSTHE «KKOPPO3HSD.

Paznuuams XUMHYECKYIO M SJIEKTPOXUMHUYECKYIO KOPPO3HIO.
Unnrocmpuposams ipuMepamMy TIOHATHUST «KOPPO3US», «XUMUYECKast
KOPPO3Us», «IIEKTPOXUMHUUECKAs KOPPOZUSD).

Xapaxmepuzoeams ciocoObI 3aIIUTH METAJUIOB OT KOPPO3UH.
Knaccuguyuposams hopMbl IPUPOAHBIX COETUHEHUIN METAJUIOB.
Xapaxmepuzoeams 0oO01IME CHOCOOBI MOTYYEHHUS] METaJUIOB: MHUPO-,
TUAPO- U AJIEKTPOMETALTYPIHIO.

Konkpemuszuposams crnocoObl MOTYYeHUS METAUIOB IpUMEpaMu U
YPaBHEHUSMHU PEAKIUi C COCTABJICHHUEM IEKTPOHHOTO OallaHca.
Onucwiéams JOMEHHBIH MPOLIECC U JIEKTPOIUTUYECKOE TMOJIYy4YEeHUE
METAaJIJIOB.

Pasnuyams u€pHble ¥ IBETHBIE METAILIBI, YYT'YH U CTaJh

1Iposooumsb O1IeHKY COOCTBEHHBIX JOCTUKEHHUI B YCBOCHUH TEMBI.
Koppexmupoeamb cBOM 3HaHUS B COOTBETCTBUU C IJIAHHPYEMBIM
pPE3yAbTaTOM.

Tonyuames XUMHUYECKYIO HHPOPMAIIUHI U3 PA3ITUYHBIX HCTOYHUKOB.
Ilpeocmasnams uHGOpManuio o teme «MeTamnsl» B BUJE TaOIuI,
CX€M, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIe ¢ IPUMEHEHUEM CPEJICTB
HKT.

I'naBa V. Xumus n okpyxamomas
cpeaa (2 u)

Ypok-nekuus,
YPOK M3y4€HHE HOBOTO MarepHaia,

Humeepuposams cBeneHHus N0 (U3NYECKOll reorpaguu B 3HaAHUS O
XMMHWYECKON OpraHU3aliy IJIaHETHI.




1. XumMnueckuii coCTaB INIaHETHI
3emus.

2. OxpaHa OKpyXarolen cpeapl OT
XUMHUYECKOTO 3arpsi3HEHUSI.

VHIUBUYAJIBHBIN OPOC,
(dpoHTANBHEIH OMpoC,
NUCHMEHHBIEC PA0OTHI

Xapaxmepuzoeams XUMUYECKHI COCTaB TEOJIOTUYECKUX O000JI0OUEK
3emiu.

Pasznuyams MUHEpAITBI U TOPHBIC TIOPOTBI
Xapaxmepuzosamuo HCTOYHUKU XUMHYECKOTO
OKpYKaloOIlEH Cpeibl.

Onucwviéams TIOOATBHBIE JKOJIOTHYECKAE MPOOJIEMBI, CBS3aHHBIC C
XHUMHYECKUM 3arpsi3HCHUEM.

Ilpeonaecams TyTM MWHHUMH3AIMA  BO3JCHCTBUS XHUMHYECKOTO
3arpsA3HEHUS Ha OKPYXKAIOIIYI0 CpeIy.

Ilpusooums IpUMEPBI MEKTYHAPOHOTO COTPYIHHYSCTBA B 00JIACTH
OXpaHbI OKPYKAIOMIEH Cpeibl OT XUMUIECKOTO 3arpsi3HEHUS

3arps3HECHUS

I'nasa V1. O6001meHue 3HaHuil M0
XHMHH 32 KYPC OCHOBHOM IIKOJIBI.
IloaroroBka K 0CHOBHOMY
rocyJapcrBeHHomMy sx3ameny (OI'D)
(7 9)
1. BemecTBa
2. XMUYECKHE PEaAKIUH.
3-4. OCHOBBI HEOPTAHMYECKOW XUMUMU.
5. [loBTOpenue u 0600IIEeHNE 110
teme. [loaroToBka K KOHTPOJIBHOM
pabore.
6. KonTpoJsbHas pa6ora 4 (utoroBas
10 KypCy OCHOBHOM IIKOJIbI).
7. AHanmu3 KOHTPOJIBHOM pabOTHI.
[ToaBenenue UTOroB roja

Ilpeocmasname wndopmanuo mo Teme «lleprmonnueckuii 3aKoH U
nepuoauueckas cucrema JI. WM. MenzgeneeBa B CBETE€ TEOpUH
CTPOCHHS aTOMay» B BUJIE TAOJHUIl, CXEM, OTTIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npuMenenrem cpencts UKT.

Buvinonname TecTOBBIE 3aJaHUS 110 TEME.

IIpeocmasnsame vaGOpMaIuio 1Mo Teme «BUIIbI XUMHUUECKOU CBSI3U U
TUIIBI KPUCTAJUIMYECKUX PEIIETOK. B3auMOCBS3b CTpOEHUS U CBOMCTB
BELIECTB» B BUJI€ TA0JIUII, CXEM, OTIOPHOTO KOHCIEKTa, B TOM UHUCIIE C
npumeHenuem cpencts UKT.

Ilpeocmasnsmoe  unpopmanmo 1o  TemMe  «Kiaccudukamms
XMUMHUYECKUX PEaKlIUi MO pa3IMYHbIM IpU3HAKam» B BHJE TaOHII,
CXEM, OMOPHOI0 KOHCIIEKTa, B TOM YHCJIE C MPUMEHEHHEM CPE/ICTB
UKT.

Buvinonnamo TecToBbIC 3aJaHUS 110 TEME.

Xapaxmepuzoeams  OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIE — PEAKIIUY,
OKHUCJIUTEb U BOCCTAHOBUTEJIb.

Omauuams OKUCTUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU OT PEaKIIii
obMeHa.

3anucvieamo ypaBHEHUs OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii C MOMOIIBI0 METO/1a AIIEKTPOHHOTO OanaHca
Xapaxmepuzogams  0o0mme, o0coOeHHbIE W  UHAMBHIYaJIbHBIC
CBOWCTBAa KHUCJIOT, OCHOBaHMH U COJ€ll B CBETe TEOPUU
ANEKTPOIUTUYECKON TUCCOLIUAIINH.

Apeymenmuposams BO3MOKHOCTh MPOTEKAHMSI XUMUUYECKUX PEaKIIUN




B PacTBOpax AJIEKTPOJIUTAX UCXOJS U3 YCIOBHIA.

Knaccuguyuposams HeopraHuyeckue BEIIECTBa 10 COCTaBy H
CBOWCTBaM.

Ilpusooums TpUMEPHI TPEICTABUTEIICH KOHKPETHBIX KJIACCOB H
TPYIIT HEOPraHUICCKUX BEIIECTB.

Bvinonnsims TECTHI U yIPAXKHEHUS, peulams 3a1a491 10 TEME.
IIpo6ooums O1IeHKY COOCTBEHHBIX JOCTH)KCHUM B YCBOCHUH TEMBI.
Koppexmuposamb CBOW 3HaHUS B COOTBETCTBUU C IUIAHHPYEMBIM
pe3yaBTaTOM

7 | PesepBHOe Bpemsi (2 yaca)
TEMATHUYECKOE IINTAHUPOBAHHUE
9 knacc (68 yacos)
n/n Ha3Banue pa3iesoB mporpamMmmbl Bcero uyacos KonTposbHbie IIpakTuyeckue
padoThI padoThI
1. |[ToBTOpeHue u 0600MIEeHNEe CBEICHUI 1O Kypey 8 Kitacca. XUMHUYECKUE 5 i i
peakmuu (5 4)
2. | Xumumyeckue peakiuu B pactBopax (10 u) 10 1
3. |Hemeramnsl u ux coequuenus (25 1) 25 1 4
4. |Meraisl u ux coequHenus (16 u) 17 1 2
5. |Xumus u okpyxatorias cpeaa (2 4) 2 - -
6. O6001eHre 3HaHU| IO XUMHH 32 KypC OCHOBHOM IIKOJIBI.
7 1 -
[ToaroToBka K OCHOBHOMY rocyaapcTBeHHOMY 3k3ameny (OI'D) (7 u)
PesepBHOE Bpems 2 - -
Hroro 68 4 7




KajsengapHo — rTeMaTu4ecKkuil nJjiaH
8 kuacc (70 yacos)

[Ipunoxenue 1

Ne Tema ypoka Koa-Bo JaTa npoBeneHus Bunel, popmbl
n/n 4acos N0 IJIAHY no axry KOHTPOJISA
8a 80 8a 80
I'nasa |. HayaabHble NOHATHS 91
¥ 3aKOHbI XHMHH
1. | Hucrpykrax no Th UOT 003- .
2017. ITpenmet xumuu. Poib 1 (bponTaNkELI, .
XMMUU B J)KHU3HU YeJIOBEKa HHIHBHTY Db
2. | MeTopl U3ydeHHS] XUMHA 1 (GpOoHTaNbHBIN,
VH/IMBH Ty JIbHBIH
3. | ArperatHble COCTOSTHHS 1 (GpoHTaNbHBIN,
BEIIECTB VH/IMBH Ty JTbHBIH
4. | IlpakTnyeckas padora 1
«IIpaBuna TeXHUKHU
0€30MacCHOCTH ¥ HEKOTOPBIE HpaKTHIeCKas
BHJIBI pa0OT B XUMHUYECKOU 1 6
naboparopun (kabuHETE pabota
xumun)». Uucerpykrax no Th
HOT 005-2017.
5. | IpakTnyeckas paéora 2
«Habmonenne 3a ropsieit 1 MpaKTUYEeCKast
ceeuoit». Mucrpykrax no Th paborta
HNOT 005-2017.
6. | dusnueckue ABICHUA — KaK .
OCHOBA pa3/ieJICHUs CMECeil B 1 (posTanbHbIi, .
WH/IMBUTyaJIbHBIN
XUMUHU.
7. | IlpakTnyeckas paéora 3
«Ananu3 nouBsl». MHCTPpYKTAK 1 MpaKTHHeCkas
no TB MOT 005-2017. pabota
8. | ATOMHO-MOJIEKYJIIPHOE YUEHUE. 1 (bpoHTANbHBIH,
XUMHUYECKUE ITTEMEHTHI. VH/IMBUyaJIbHBIH
9. | 3HaKu XMMHUYECKUX 3JIEMEHTOB. 1 (bpoHTANBHBIH,
Ilepuoanyeckas Tabnauua VH/IMBUTyaJIbHBIH
10. | xumuueckux snemeHToB J1. M. 1 (bpoHTaNIbHBIH,
MeHeneeBa VH/IMBUTyaJIbHBIH
11. | Xumuueckue GopmyIbl 1 (pOHTAIBHBIH,
VH/IMBU Ty aJIbHBIH
12. 1 (bpoHTANTBHBIH,
VH/IMBU Ty aJIbHBIH
13. | BaneHtHOCTb 1 (bpoHTANTBHBIH,
VH/IMBU Ty aJIbHBIH
14. 1 (bpoHTANTBHBIH,
VH/IMBU Ty aJIbHBIH
15. | Xumuueckue peakiuu 1 (bpoHTATBHBIH,
VH/IMBU Ty JIbHBIH
16. | Xumuueckue ypaBHEHUS 1 (bpoHTaNBHBIH,
VH/IMBU Ty aJIbHBIH
17. 1 (bpOoHTATBHBIH,




VHIUBU Ty JTbHBII

18. | Tumbl XUMUYECKUX PEAKIIUN 1 (bpoHTaTBHBIH,
VHIUBU Ty JIbHBII
19. 1 (bpoHTATBHBIH,
VIHIUBUTy JIbHBII
20. | IloBTOopenue u 0000ImIEHNE .
(GpOoHTaNIbHBIN,
TeMsl. [Toaroroska k 1 .
. WH/IMBU Ty JIbHBIH
KOHTpPOJIbHOU padoTe
21. | KoutpoJasnas padora 1 no
KOHTPOJIbHAS
Teme «HavyanpHbIe TOHATHUS U 1 2Gota
3aKOHBI XUMHUU» P
I'naBa Il. Baxxueiimme
NpeACTABUTENH
HEOPraHuYecKUX BellecTB. 18
KosimyecTBeHHbIE OTHOLIEHUS
B XUMUH
22. | Bo3ayx u €ero cocras. 1 (bpoHTATBHBIH,
VHIUBU Ty JTbHBII
23. | Kucmopon 1 (bpOoHTATBHBIH,
VHIUBU Ty JIbHBII
24. | llpakTuyeckas padora 4
«[Tonydenue, cobupanue u
paKkTHIecKas
pacrio3HaBaHKe KHCIOPOaa» 1 AGota
Wncrpykraxk no TB HOT 005- p
2017.
25. | Okcunmpt 1 (pOHTAIBHBIN,
VHIUBUTy TbHBIN
26. | Bogopon 1 (pOHTAIBHBIH,
VHIUBUTYJTbHBII
27. | IlpakTnyeckas padora 5
«ITonmydyenue, cobupanue u
MpaKTHYecKas
pacrno3HaBaHKe BOJAOPOJIa». 1 aGoTa
Uncrpykraxk no TB HOT 005- p
2017.
28. | Kucnotsl 1 (pOHTAIBHBIH,
WHIVBUAYaJIbHbIN
29. | Commn 1 (bpoHTaNTbHBIN,
WHIVBUAYaJIbHbIN
30. | KonuuecTBo BemiecTa. 1 (pOHTAIBHBIH,
WHIVBUAYaJIbHbIN
31. 1 (pOHTAIBHBIH,
WHIWBUAYaIbHbIN
32. | MonspHslit 00bEM razos. 1 (bpoHTANTBHBIH,
WHIWBUAYaIbHbIN
33. | Pacuérbl mo XuMHU4eCKuM 1 (bpoHTANTBHBIH,
YpaBHEHHUSIM. WHIVBUAYaIbHbIN
34. 1 (bpoHTANTBHBIH,
WHIVBUAYaIbHBIN
35. | Bona. OcHoBaHus. 1 (bpoHTaTBHBIH,
WHIVBUAYaIbHBIN
36. | PactBopbl. MaccoBas joJist 1 (bpoHTANTBHBIH,




pacTBOPEHHOTO BEMIECTBA. VHIUBU Ty JTbHBII
37. | IpakTHyeckas padora 6
«ITpuroroBnenue pacTeopa
3aIaHHOM MacCOBOM J0JIeH
PacTBOPEHHOTO BEWIECTBAY.
JomamHuii JKCIepUMeHT 1 MIPaKTHYeCKast
«BpIpalnBanyue KpucTaijaoB pabota
QTFOMOKAJIMEBBIX KBACIIOB WIIH
MEIHOTO KYIIOPOCay.
HNucrpykrax no Tb HOT 005-
2017.
38. | O6oOIIEeHNe M CUCTeMAaTH3ATHS
3HaHUM Mo TeMme «BaxHeime
MIPEJICTaBUTEITH 1 (pOHTATBHBIN, }
HEOPraHMYECKHUX BEIICCTB. WHIMBUTyaTbHBIT
KonudecTBeHHBIC OTHOIICHHS B
XUMHUH
39. | Konrpoasnas padora 2 1o
Teme «BaxHueiimue
MPEJICTaBUTEITH 1 KOHTPOJIbHAS
HEOPraHNYECKUX BEIIECTB. pabota
KonudecTBeHHBIC OTHOIICHHS B
XUMHH
I'naBa Il1l. OcHoBHbBIE KIacChI 10
HEOpPraHU4eCKUX COeIMHEeHH i
40. | Okcunpl, UX KiIaccupuKranus 1 (pOHTAIBHBIH,
XMMHYECKUE U CBOMCTBA WHIUBUAYaAJIbHbIN
41. | OcHoBaHus, UX KIacCUpUKAIUSI 1 (pOHTAIBHBIH,
1 XUMHYECKHE CBOMCTBA. WHIUBUAYaJIbHbIN
42. | KucnoTsl, ux KinaccupuKamms 1 (pOHTAIBHBIH,
U XUMHUYECKUE CBOMCTBA WHIUBUAYaAJIbHbII
43. (pOHTAIBHBIH,
! WHIUBUAYaAJIbHbIN
44, | Conm, ux Kimaccuduranus 1 (pOHTAIBHBIN,
U XUMHUYECKUE CBOMCTBA WHIUBUAYaAJIbHbIN
45. (pOHTAIBHBIH,
. WHIVBUAYaJIbHbIN
46. | I'eneTnueckas CBA3b MEKIY
KJIacCaMH HEOPraHWYeCKUX 1 (bpoHTaNTbHBIN,
COETMHEHUIA. WHAUBUAYaIIbHBII
47. | IpakTnyeckas padora 7
«Pemmenne s3KciepuMeHTAIBHBIX
3an1a4 1o Teme «OCHOBHBIE 1 MpaKTHYecKas
KJIACChl HEOPTaHUUECKUX pabota
coenHeHUN». MHCTPYKTAXK 110
Tb UOT 005-2017.
48. | O0001IEHNE U CUCTEMATU3AIIHS
3HaHUi 110 TeMe «OCHOBHBIE 1 (bpOHTANTBHBIMN,
KIIACChl HEOPTaHUUECKUX WHAWUBUAYaIbHbBIN
COCIMHEHUI.
49. | KontpoJabHasi padora 3 no 1 KOHTPOJIbHASI




Teme «OCHOBHBIE KJIaCChI pabora
HEOPraHUYECKUX COEAUHECHUIN.
I'naBa V. Ilepuognyeckuii
3aKOH M MepUoAnYecKas
CHCTEMA XUMHUYECKUX 8
siemeHTOB /I. 1. MeHaeeeBa.
Crtpoenne atoma
50. | EcrecTBeHHBIE CeMelCTBA .
(GpOoHTaNIbHBIN,
XHUMHYECKUX 3JIEMEHTOB. 1 e
AM}OTEpPHOCTD Y
51. | OTKpBITHE TEPHOIUUECKOTO 1 (GpOoHTaNbHBIN,
3akoHa J[. 1. MeHeneeBbiM VIHIUBU Ty JTbHBII
52. | OcHOBHBIE CBEJICHHS O 1 (GpOoHTaNbHBIN,
CTPOCHHHU aTOMOB WHIWBUTyaJIbHBIN
53. | CTpoeHne >MeKTPOHHBIX 1 (GpOoHTaNbHBIN,
000JI04EK aTOMOB. VHAVBUAYaJIbHbIN
54. | Ilepuoauueckas cucrema .
(bpoHTaNIbHBIN,
XUMHUYECKHX djieMeHToB [[. 1. 1 .
WHIWBUTyaTbHBIN
MeneneeBa.
55. | XapakTepucTHKa dJIeMEHTa 1 (bpoHTaNbHBIN,
M0 €ro IOJIOKEHUIO VIHIUBU Ty TbHBIN
56. | B IEPHOIUYECKON CUCTEME. 1 (GpOHTANBHBIH,
VIHIUBUTy JTbHBIN
57. | 3HaueHue NMepUOUIECKOTO
3aKOHA U TIEPUOIUYECKON 1 (pOHTAIBHBIH,
CUCTEMbl XMMHUYECKUX WHAUBUAYaJIbHBIN
anemenToB JI. . MenaeneeBa
I'naBa V. Xumuueckasi cBsI3b.
OxucanTeabHO- 10
BOCCTAHOBHTEJIbHbIE peaKINu
58. | MonHas xumu4deckas CBS3b 1 (pOHTAIBHBIH,
WHIUBUAYaAJIbHbII
59. | KoBanenTHas xumuieckast .
(pOHTAIBHBIH,
cBs3b. KoBanenTtHas 1 .
WHIAUBUAYaJIbHBIN
HEMOJIIPHAsl CBS3b.
60. | KoBaneHTHas moJssipHas 1 (pOHTAIBHBIH,
XMMHYECKas CBA3b. WHIWBUAYaJIbHbIN
61. | Meramnyeckass XUMU4YeCKast 1 (pOHTAIBHBIH,
CBSI3b. WHIWBUAYaJIbHbIN
62. | CreneHb OKHCIICHHS. 1 (pOHTAIBHBIH,
WHIWBUAYaJIbHbIN
63. | Pemenue ynpaxHeHUH (bpoHTANTBHBIH,
1o TeMe «CTerneHb OKUCTICHUS WHIVBUAYaIbHbIN
64. | OkUCIUTENHHO- 1 (bpoHTANTBHBIH,
BOCCTaHOBHUTEIIbHBIC PEAKITHH. WHIWBUAYaIbHbIN
65. | YpakHeHHs 110 COCTAaBICHUIO .
(bpoHTANTBHBIH,
OKHUCJIUTETIHHO- 1 .
. WHIUBUAYaIbHBIN
BOCCTaHOBHUTEIBHBIX PEAKIIUN.
66. | O000mEHNEe U cCUCTEMATA3ALUS
3HaHUH 110 TEMaM 1 (bpoHTANBHBIH,
«IIeprnoanyeckuii 3aK0H U VHIUBUYJIbHBIN

NEPpUOANUCCKAasA CUCTCMA




XUMHYECKUX JICMEHTOB
. . MenneneeBa. CtpoeHue
aToMa» B «XUMUYeCcKasl CBSI3b.
OKuCIUTENBHO-
BOCCTaHOBHUTEJIHHBIC PEAKIIHI.

67.

KonTpouabHnas padora 4 1o
temaMm «llepuoanueckuil 3aK0H
Y TIEPUOINYECKasl CHCTEMa
XUMHUYeCKuX deMeHToB 1. 1.
MemnneneeBa. CtpoeHue atomay
U «XHUMHUYECKAS CBS3b.
OKuCIUTENHHO-
BOCCTAHOBUTEIILHBIE PEAKITUN

KOHTPOJIbHAsA
paborta

68.

69.

70.

Pe3epB (moBTOpEHUE)

[EEN




[Tpunoxenue 2

KajsengapHo — rTeMaTu4ecKkuil nJjiaH
9 kiacc (68 yacos)

Ne Tema ypoka Koa-Bo /laTa npoBeaeHus Bunel, popmbl
n/n YacoB | MO IUIaHY | MO (paKTy KOHTPOJIsA
I'nasa |. [loBTopeHue u 00001IeHHE 5)
cBeJleHHi o Kypcey 8 kiacca.
Xumunueckue peakuuu (S 4)
1. | Hucrpykrax no Thb HOT 003-2017 .
(GpOoHTaNbHBIN,
Knaccudukarus HeopraHH4eCKiX BEIIeCTB 1 .
WHIMBUTyaTbHBIT
Y X HOMEHKJIATypa
2. | Kimaccuduranus XMMUIECKAX PEAKIHA 1O 1 (GpOoHTaNIbHBIN,
Pa3IMYHBIM OCHOBAHUSIM. WHIWBUyaIbHBIN
3. 1 (bpoHTATBHBIH,
VIHIUBUTyJTbHBIN
4. | IloHsATHE O CKOPOCTH XUMHUYECKON PEaKIUu. 1 (bpOoHTaNbHBIN,
Karams. VIHIUBU Ty JTbHBII
5. 1 (bpOoHTaNbHBIN,
VIHIUBU Ty JIbHBII
I'nasa |l. Xumuyeckune peakuum B 10
pactBopax (10 4).
6. | DaekTposMTHYECKAs TUCCOITAAIIHSL. 1 (pOHTAIBHBIH,
VHIUBUTyJTbHBIN
7. | OCHOBHBIE MOJIOKEHUS TCOPUH 1 (pOHTAIBHBIN,
ANEKTpOoJUTHUECKOU aucconuaruu (TI]) . VHIUBUTYyJTbHBII
8. | Xumuueckue CBOMCTBa KUCIIOT KaK 1 (pOHTAIBHBIH,
AIIEKTPOJIUTOB. WHIUBUAYaJIbHBIN
9. 1 (pOHTAIBHBIH,
WHIUBUAYaJIbHbIN
10. | Xumudeckne CBOKMCTBA OCHOBAHUMN KaK 1 (pOHTAIBHBIH,
AJIEKTPOJIUTOB. WHIUBUAYaJIbHbIN
11. | Xumudeckue CBOMCTBA COJIEH Kak 1 (pOHTAIBHBIH,
AJIEKTPOJIUTOB. WHIWBUAYaJIbHbIN
12. | TloHsTHE O THAPOJIU3E COJICH. 1 (pOHTAIBHBIH,
WHIVBUAYaJIbHbIN
13. | IlpakTnyeckasn padora 1. Pemenue
AKCHEPUMEHTAJIBHBIX 33/1a4 110 TEME 1 MpaKTHYecKas
«DQNEKTPOIUTUYECKAs TUCCOLIHALIHS. pabota
HNucrpykrax no Thb HOT 005-2017.
14. | O6o0menue U cucTeMaTH3anus 3HaHUH Mo .
(bpoHTANTBHBIH,
TeMe «XHUMHUYECKUE PEeaKIui B pacTBOpax 1 .
WHIUBUAYaIbHBIN
AIIEKTPOJIUTOBY.
15. | KonTpoJabHas padora 1 o teme
KOHTPOJIbHAS
«XHUMHUYECKUE PEaAKIIUU B PaCTBOPaAX 1 aGoTa
AIIEKTPOJIUTOBY p
I'nasa |ll. HemeraJuaabsl 1 UX coeqnHEeHUS o5
(254)
16. | O6mas xapakTepucTHKa HEMETAIIJIOB. 1 (bpoHTaNBHBIH,

WHIVBUAYaIbHBIN




17. | O6mas xapakrepuctika 31emMeHToB VIIA- (bpoHTATBHBIH,
IpYIIBl — TaJOTeHOB. VH/IMBU Ty JIbHBIH
18. | CoeauHeHus rajsoTreHoB. (bpoHTATBHBIH,
VIHJIUBU Ty JIbHBII
19. | IpakTH4eckas padora 2. «3yuenue
. " MpaKTUYecKast
CBOMCTB COJISTHOM KHCIIOTBD».
HNuctpykrax no Thb MOT 005-2017. padora
20. | OOmas xapakrepucTuka seMeHToB VIA- (bpoHTATBHBIH,
Tpymnmsl - XanbkoreHoB. Cepa VH/IMBH Ty JIbHBIH
21. | CepoBo1OpOAa U CYTb(UIBL. (pOHTAIBHBIH,
VIHIUBUTy JTbHBII
22. | KucnopoiHbie COeMHEHUSI CEPHI. (bpOoHTaNbHBIN,
VIHIUBUTyJTbHBIN
23. | IlpakTuyeckasi padora 3. «/3yuenue
. N NpaKkTUIecKas
CBOMCTB CEpHON KUCIIOTHI» aGota
HNucrpykrax no Thb UOT 005-2017. p
24. | OOmIas XapaKTepuCcTHKa XUMAYECKIX (bpOoHTaNbHBIN,
31eMEHTOB VA-rpynbl. A30T. VHIUBU Ty JIbHBII
25. | Amvuak. Costi aMMOHHSL. (bpoHTaNbHBIN,
VHIUBU Ty JIbHBII
26. | IIpakTnyeckas padora 4. «[loyuenue
. paKkTHIecKas
aMMHaKa U U3y4eHUE €TO CBOMCTBY. aGota
Wucrpykrax no TB HOT 005-2017. P
27. | Kucnopoansie coeAMHEHUS a30Ta. (pOHTAIBHBIH,
VHIUBUTYy JTbHBII
28. (pOHTAIBHBIN,
VHIUBUTYyJTbHBII
29. | ®ochop u ero coenuHEHHUS. (pOHTAIBHBIH,
VH/IMBU Ty aJIbHBIN
30. | Obmas xapakTepucTuka ieMeHToB |V A- (pOHTAIBHBIH,
rpyIIbl. YTaepos. VHIUBUTyJIbHBII
31. | KucinopoaHsie coeqMHEHUS yIriiepoa. (pOHTAIBHBIH,
VH/IMBU Ty aJIbHBIN
32. | IlpakTuyeckas padora 5. «IlonydeHue
YTJIEKUCIIOTO T'a3a U U3y4eHUe ero IpaKkTU4ecKas
CBOMCTBY. pabota
HNucrpykrax no Thb HOT 005-2017.
33. | YrneBonopoasl (pOHTAIBHBIIA,
WH/IMBUTyaJIbHBIH
34. | Kucnopocoaepxaliie opraHndeckue (bpoHTATBHBI,
COCAMHCHHA. WH/IMBUTyaJIbHBIH
35. | Kpemuuii u ero coenuHeHusl. (bpoHTANTBHBIH,
VH/IMBUTyaJIbHBIH
36. | CuiinkaTHasi IPOMBIIUIEHHOCTb. (bpoHTANTBHBIH,
VH/IMBUTyaJIbHBIH
37. | llonyueHne HEMETAIOB. (bpoHTANTBHBIH,
VH/IMBU Ty JIbHBIH
38. | IlonyueHue BaKHEHIINX XUMUYECKUX (bpoHTANTBHBIH,
COEJIMHEHUI HEMETAaJIOB. VH/IMBU Ty aJIbHBIH
39. | O6o0mmenue no reMe «Hemeranssl U UX (bpoHTANTBHBIH,




COCJIMHEHUS. WHIVBUAYaIbHBIN
40. | KontpoabHas padora 2 1o Teme 1 KOHTPOJIbHAS
«HemeTasl ¥ X COCTMHEHUSD) pabora
I'masa |V. MeTaJLlIbI M MX COeTUHEHU S 17
(17 v)
41. | OOmas XxapakTepuCTHKa METAJIOB 1 (GpOoHTaIbHBIN,
WHIMBUIYyaJIbHBIN
42. | XuMHYECKHE CBOCTBA METAJIIOB 1 (GpOoHTaNbHBIN,
WHIMBUIYyaJIbHBIN
43. | OOmast xapakTepucTUKa eMeHToB |A- 1 (GpOoHTaNbHBIN,
TPYIIITEL. WHMBUTyaJIbHBIN
44, 1 (GpOoHTaNbHBIN,
WHIWBUyaIbHBIN
45. | O6mas xapakrepuctuka || A-rpynms 1 (pOHTAIBHBIH,
WHIWBUyaJIbHBIN
46. 1 (GpOoHTaNbHBIN,
WHIMBUyaTbHBIN
47. | YKécTkocTh BOJIBI U CIIOCOOBI €€ 1 (bpOoHTaNbHBIN,
yCTpaHEHHUSI. WHIMBUyaTbHBIN
48. | IlpakTnyeckas padora 6. «Kéctrocth
N NpaKkTHIecKas
BOJIbI M CTTIOCOOBI €€ yCTpaHEHUS. 1 6
Mucrpykrax no TB HOT 005-2017. pabota
49. | ATIOMUHUIA U €r0 COCTUHEHUS. 1 (pOHTAIBHBIH,
WHIUBUAYaAJIbHbIN
50. | XKenes3o u ero coequHEHUS 1 (pOHTAIBHBIN,
WHIUBUAYaAJIbHbIN
51. 1 (pOHTAIBHBIH,
WHIUBUAYaAJIbHbIN
52. | [lpakTnyeckas paéora 7.
Pemenue skcriepuMeHTAIBHBIX 33124 1O 1 MpaKTHYecKas
TeMe «MeTabDy. pabota
Hucrpykrax no Th HOT 005-2017.
53. | Koppo3sust MeTaJIoB ¥ CLIOCOOBI 3aIUTHI OT 1 (pOHTAIBHBIH,
Heé. WHIUBUAYaAJIbHbII
54. | Metamisl B ipupoje. [Tonsarue o 1 (pOHTAIBHBIH,
METaJLTypTrUH. WHIWBUAYaJIbHbIN
55. 1 (pOHTAIBHBIH,
WHIWBUAYaJIbHbIN
56. | O600menne 3HaHui 1O TeMe «MeTalb». 1 (pOHTAIBHBIH,
WHIWBUAYaJIbHbIN
57. | KontpoasHas padora 3 no teme 1 KOHTPOJIbHAS
«MeTanmsn» pabota
I'naBa V. Xumus n okpyxapomas cpeaa 5
(2 1)
58. | XuMHYeCcKHii cocTaB IJIaHEThI 3eMJIs. 1 (bpoHTANBHBIH,
WHIVBUAYaIbHbIN
59. | OxpaHa okpyXaromieil cpessl 0T 1 (bpoHTANTBHBIH,
XMMUYECKOTO 3arpsi3HEHMSL. WHIVBUAYaIbHBIN
I'maBa VI. O0o01ene 3HAHMI 10 XUMHUH
3a Kypc OCHOBHO# IIKOJIbI. 7

IToAroToBKa K OCHOBHOMY




rocyaapcrBeHHoMy 3k3ameny (OI'9) (7

)
60. | BemectBa (bpoHTATBHBIH,
VIHJIUBU Ty JIbHBII
61. | XuMudeckne peakuuu. (GpOoHTaNIbHBIN,
VIHIUBUTy AJIbHBII
62. | OCHOBBI HEOPTaHMYECKOW XUMUH. ($pOoHTaNbHBIN,
VIHIUBUTy JIbHBII
63. (bpoHTATBHBIH,
VIHIUBUTy JIbHBII
64. | IloBTOpenue n 00600IIEHHE TIO TEME. (GpOoHTaNIbHBIN,
[ToaroroBka Kk KOHTPOJIBHOI padoTe. VIHIUBUTy TbHBIN
65. | KonTpoabHas padora 4 (uTorosas 1o KOHTPOJIbHAS
KypCY OCHOBHOM IIIKOJIBI). pabota
66. | AHayM3 KOHTPOJIBHOH paboTsl. [loBeneHue (GpOHTATBHBIN,
UTOTOB rofia WHIWBUTYyaTbHBIT
67. | Pe3epn

68.




