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BBenenune

Pabouas nporpamma no 6uonoruu it 9 kiaacca pazpaboTaHa B COOTBETCTBUHU C:
-DenepanpHOl 00pa30BaTENLHOM MPOrpaMMON OCHOBHOTO 001Iero oOpa3oBaHus,
-O0pa3oBaTebHON MPOrpaMMoil 0CHOBHOTO ob1iero oopazoanus MOY Urnarosckoii COILI,
-denepanbHOM paboueli MporpaMMoil OCHOBHOT'O 00IIIero oOpa3oBaHusl MO0 XUMUH (8-9 KiaccoB oOpa3oBaTeIbHBIX OpPraHu3aIui)
Pabouas mporpamma opreHTHpPOBaHA HA YUCOHUKU:
«Xumust» s BOCbMOTO Kiacca noj penakiueit aBtopoB ['adpuensn O.C., U.I.OctpoymoB, C.A.CnagkoB. XumMus 9 Kiacc, BBITYIIEHHBIX
m3narenbetBoM «lIpocBemenne» 2020 r.

KonnyecTBo yacoB 1o yueOHOMY IIaHy: Bcero 66 4acoB B rofi, 2 yaca B HEICIIO
1. IosicHUTEJBLHAHA 3ANMCKA

N3ydyeHne XuMUM B OCHOBHOM IIKOJIE TIPU3BAHO 00ECTIEUNTD:
- oopmuposanue y ydaluxcsi XdMU4eCKOM KapTUHBI MUpa KaK OPraHMYeCKOM YacTH €ro LEeJI0CTHOM eCTECTBEHHO-HAayYHOU KapTHHBI,

- pazeéumiuie TIO3HABATEIbHBIX WHTEPECOB, MHTEIJIEKTYaTbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN ydalIuXcs B MPOLIECCE N3YYCHHS] UMU XUMHUECKON HAayKU
U €e BKJIaJa B COBPEMEHHBIH HAay4YHO-TEXHUYECKUH Mporpecc; GOpMUPOBAHHE BAKHEHIIMX JIOTUYECKUX OIMEpaliii MbIIUICHHs (aHalu3, CHHTE3,
0000111eH1e, KOHKPETU3AllUsS U JIp.) B MPOIECCE MO3HAHUS CHUCTEMbl BAaKHEHIIMX TMOHSATHN, 3aKOHOB M TEOPHM O COCTaBEe, CTPOCHUU U CBOMCTBAX
XMMHYECKUX BEIIECTB,

- socnumanue yOSKICHHOCTH B TOM, YTO NPHUMEHEHHE MOJYUYCHHBIX 3HAHUNH M YMEHUH 10 XUMHHU SBISETCS OOBEKTUBHOW HEOOXOIMMOCTBIO IS
6e30macHoil paboTHI ¢ BelleCTBAMU U MaTepuaiamMu B ObITY U Ha TPOU3BOJICTBE,

- NpoeKmuposanue U pearu3ayus BbITYCKHUKAMH OCHOBHOM IIKOJIBI JTUYHOM 0Opa3oBaTelbHOM TpaeKTOpHUU: BBIOOp Mpoduiis oOyueHus B cTapiueit
IIKOJIe WM MPOPECCHOHATBLHOIO 00pa30BaTEIbHOIO YUPEXKICHHS,

- 08l1a0eHUe KIoYesbiMU KomMnemeHyusIMu: y‘-Ie6HO'HO3HaBaTCJ'IBHBIMI/I, I/IH(l)OpMaI_II/IOHHLIMI/I, HNCHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATUBHBIMH.



2. OO0masi xapakTepuCcTHKA y4eOHOTr0 mpeaMeTa

[Ipemyiaraemast paboyasi mporpaMMa 0 XMMHUHM pacKpbIBaeT BKJAJ y4eOHOro MpeaMeTa B IOCTHIKEHHUE IIeJieii OCHOBHOTO 00IIero o0pa3oBaHus U
olpesessieT BaXKHEUIINE COAepKAaTEIbHbIE TMHUY IIPEAMETA!

o «Bewecmeso» - B3aMMOCBS3b COCTAaBa, CTPOCHUS CBOMCTB, IIOJIy4CHHS U IIPUMEHEHUS BELIECTB U MaTEPUAJIOB;

o «Xumuueckasn peakyus» - 3aKOHOMEPHOCTH IIPOTEKAHUSA U YIIPABJIEHHUSI IIPOLIECCAMU IIOJIYYEHUS U NIPEBPALLCHUS BELIECTB;

o «Xumuueckuu s36l1K» - ONEPUPOBAHUE CUCTEMOM BAXKHEHUIINX XUMUYECKUX TTOHATHI, BIAJICHUE XUMUYECKON HOMEHKIATypOl U CUMBOJIMKOM;

e «Xumus u dHcusHby - COOMIOJECHUE MPaBUI XMMHUYECKON O€30MacHOCTH MpU OOpalleHUHd ¢ XUMHUYECKUMH BEIIeCTBAMH M MaTepualaMu B
MMOBCEJHEBHOM KM3HHU U HA IPOU3BO/ICTBE.

B xypce 3HauuTenpHas poib OTBOAUTCS XUMHUYECKOMY SKCIIEPUMEHTY: IPOBEACHHUIO MPAKTUYECKUX paboT U 1a00paTOPHBIX OMBITOB, (PUKCALIUH
Y aHAJIHM3Y X PE3yJIbTaTOB, COOIOICHUIO HOPM M IIPaBUII O€301MacHON pabOThl B XUMHUYECKOM KaOMHETE.

Peanmzanust mporpaMMbl Kypca B Ipolecce 0Oy4eHHUs MO3BOJHMT OOYYaIOUIMMCS TOHSTH POJIb M 3HAYEHHWE XMMHUHU CPEIH JPYTHX HayK O
IIPUPOJE.

3. MecTo Kypca XUMHUH B OCHOBHOIi 1IK0J1€

B cBs3u ¢ ocobenHocTsaMu opranuzanuu ooydenus B 2020-2021 yyeOHOM roay B pabouyro mporpamMmbl ObUIH BHECEHBI U3MEHEHMSI: PAKTUYECKUE
paboThl, CAMOCTOSITENILHO BBIMOJIHAEMbIE YUALIUMUCS, BBIHECEHBI B OTJENbHBIN 010K «JlabopaTopHbIN MPaKTUKYM», YBEIMUEHO BpEMsl, HAIPaBICHHOE
Ha TIOBTOPEHHUE U3YYEHHOTO B IIPEIBIIYILEM KypCe XUMHH.

B npouecce o0yueHus: UCHONB3YIOTCS Pa3HOOOpPA3HbIE METOABI U TEXHOJIOTUHU, TAKUE TEXHOJOTUU JINYHOCTHO-OPUEHTHUPOBAHHOIO MOJIX0/1a B
o0yueHuu, HHPOPMAIIMOHHO-KOMMYHUKAaTUBHbIE TEXHOJOTUHU, METO/IbI M MPUEMBI 3/10pOBbeCcOEpEraroniero o0yueHusi, METo MPOEKTOB, TEXHOIOTHH
JMCTAaHIIMOHHOTO O0YYEHHSI.

JucrannuonHoe obyuenue — ¢Gopma oOyueHHs], TPU KOTOPOH HMH(GOPMAIIMOHHBIE TEXHOJOTHH SIBJIAIOTCSA BEAYLIMM CpeAcTBOM. Mcmonb3ys
3JIEMEHTHI TUCTAHIIMOHHOTO O0YUYEHHSI YUEHUK MOXKET 3aHUMAThCsl CAMOCTOSITENIbHO, IPOCMATPUBATh BUICOYPOKH, pelIaTh 00pa3oBaTeIbHbIE 3a/Jauu.

JlucTaHIIMOHHOE 00Y4YEeHUE PaCCUMTAHO:

- Ha y4aluxcs, JKeJarouX IpruoOpecTH HOBbIE 3HAHUSI, YBICUEHHBIX Y4EOHBIM MPEAMETOM;



- Ha BBIITYCKHUKOB IIKOJIBI, I'OTOBAIIUXCA K IIOCTYIIJICHHUIO B HpO(beCCI/IOHaJ'II)HBIe 06p330BaTCJ'IBHBI€ YUpPEXKACHUSA CPpEAHETO W BBICHICTO

o0Opa3oBaHus;

- Ha TeX, KTO HE UMEET BO3MOXKHOCTHU MOJyYUTh 00Pa30BaTEIbHBIC YCIYTH B TPATUITMOHHON OPME 11O COCTOSIHUIO 37J0POBBSI.

C 1enpro peanu3aiy 3IeMEHTOB JUCTAaHIIMOHHOTO 00Y4EHHSI UCIIONIb3YIOTCS CIIETYIOLINE PECYPCHL:

No ypoka Tema ypoka Hcnonb3yeMsblii pecypc
4-5 [TonsaTHe o ckopocTn xumudeckon peakuuu. Karanus https://resh.edu.ru/subject/lesson/2102/start/
12 [TonsiTue o ruaponuse coneun https://resh.edu.ru/subject/lesson/3123/start/
16-17 O61as xapakrepuctuka 3aemMeHToB VI A—rpynmsl - raioreHoB https://resh.edu.ru/subject/lesson/2075/start/
CoenvHeHUs raJIoTeHOB
19 CepoBonopon 1 cynbhuab https://resh.edu.ru/subject/lesson/2434/start/
20 Kucnoponssle coennHEeHHs cepbl https://resh.edu.ru/subject/lesson/2077/start/
22 Ammuak. Conu aMMOHUS https://resh.edu.ru/subject/lesson/2078/start/
25 ®docdop 1 ero coeTMHCHUS https://resh.edu.ru/subject/lesson/2073/start/
30-31 KpeMuuii ¥ €ro coeIMHEHuUs] https://resh.edu.ru/subject/lesson/2069/start/
CunukartHasi IpOMBIIUIEHHOCTh
36 OO11ast XapakTepUCTHKA METAJIJIOB https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/1607/start/
45 Koppo3us MeTamioB v ciocoObl 3alUThI OT Hee https://resh.edu.ru/subject/lesson/3479/start/151187/
28 OxpaHa OKpy>Xarouei cpeibl 0T XUMUYECKOT0 3arps3HEHUs https://resh.edu.ru/subject/lesson/3504/start/151485/
4. Pe3yJbTaThbl 0CBOEHUSI Kypca XUMHUH
[To 3aBepieHMM Kypca XMMHUU Ha dTarie OCHOBHOIO OOIIEro oOpa30BaHUS BBITYCKHUKH OCHOBHOM IIKOJBI JIOJDKHBI OBJIAJETh CIEAYIOLIUMU
pe3yJibTaTaMu:

1. JImyHoCTHBIE pe3yJIbTaThl:
1) ocosnanue cBoeii STHUYECKON MPHUHAICKHOCTH, 3HAHUE UCTOPUH XMMHUH U BKJIa/Ia POCCHUICKON XMMUYECKOW HAYKH B MHPOBYIO XHMHUIO;
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2) ¢opmupoeanue OTBETCTBEHHOTO OTHOIICHUS K TIO3HAHMIO XUMHHU; TOTOBHOCTM W CIHOCOOHOCTM YYallMXCsi K CaMOpPa3BUTHIO U
CaMOOOpa30BaHUI0 Ha OCHOBE H3YYCHHBIX (DaKTOB, 3aKOHOB W TEOPUI XUMHH;, OCO3HAHHOTO BBIOOpAa W nOCMpoOeHue WHIUBHIYATbHOM
00pa3oBaTeNbHON TPACKTOPHH;

3) popmuposarue NENOCTHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMJIEMOM YaCThIO KOTOPOH SBIISICTCS. XMMHUYECKasi KAPTUHA MUPA,;

4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLIMM YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOMN MPAKTUKHU, B TOM YUCIIC U XUMHUYECKHM,;

5) oceoenue counanbHBIX HOPM, MPAaBUJI MOBEICHUS, poiieil M (GOPM COLMAIBLHON JKH3HU B COL[MyME, MPHPOJE U YaCTHOM YKU3HH Ha OCHOBE
9KOJIOTMYECKOM KyJIbTYpPhI U O€30IIaCHOTO 00pAIlleHHs C BELIECCTBAMU M MaTepPHAIaMH;

6) popmuposanue KOMMYHHUKATHBHOW KOMIICTCHIIMH B OOLICHHH CO CBEPCTHHKAMH M B3POCIBIMHU B ITpoLiecce 00pa3oBaTelibHO, 00IIEeCTBEHHO-
M0JIC3HOM, Y4eOHO-HCCIIeIOBATEIILCKON, TBOPUECKON M APYTUX BUIOB JIESATEIBHOCTH, CBI3aHHBIX C XUMHEH. .

2. MeTtanpeaMeTHbIe pe3yJIbTaThl:

1) onpeoenenue neneit COOCTBEHHOTO 00YYEHHsI, IOCTAHOBKA U (hopMyIHpoBaHKe /st ceOs HOBBIX 337134,

2) niaHuposanue MyTeil OCTHKCHUS JKEJIAeMOT0 Pe3yJibTaTa 00yueHHs XUMHH KaK TEOPETHUYECKOr0, TaK U MPAKTUIECKOr0 XapaKTepa,

3) coomnecenue cBOMX ACUCTBUI C IUIAHUPYEMBIMH PE3yIbTaTaMH, OCYIIECTBICHHE CIOCOOOB MCHCTBHIA MPH BBIMOJIHECHUN Ja00PaTOPHBIX U
MPAKTUYECKUX PAOOT B COOTBETCTBUU C MPABUIIAMH TEXHUKH O€30MMACHOCTH;

4) onpedenenue NCTOYHUKOB XUMHUECKON HH(POPMAIIHH, €€ TIOTyUYCHHUE U aHAJIH3, CO3JaHne HH()OPMAITMOHHOTO MTPOAYKTa M €r0 MPEe3eHTAIN;

5) ucnonv3o6anue OCHOBHBIX HHTEIUICKTYAIBHBIX OTEPAIMA: aHAIN3a U CUHTE3a, CPABHEHHS M CHCTEMATHU3alluU, 0000IIEHUS U KOHKPETU3AIIH,
8blsGleHUe TTPUUNHHO-CIIEICTBEHHBIX CBS3eH U nocmpoenue JOTUYECKOTO PACCYXKACHHUS U YMO3AKIIOUEHHS Ha MarepHalieé €CTECTBEHHO-Hay4HOTO
COZIepIKAHUS;

6) ymenue co3naBath, MPUMEHSThH M IPEOOPA30BHIBATH 3HAKK U CHMBOJIBI, MOJIEIH U CXEMBI JIJISl PEHICHUS YUCOHBIX U TIO3HABATEILHBIX 337134,

7) gopmuposanue M pazeumue SKOIOTHYECKOTO MBIILICHUS, YMeHUe TPUMEHATh €ro B MO3HABATEIbHOW, KOMMYHHUKATHBHOM, COIMAIBLHON
MpaKTUKe U MpodeCCHOHATBHONU OpUEHTAIINH;

8) cenepuposanue uneit n onpeaerIeHUe CPEACTB, HEOOXOIUMBIX JUIS UX peaTH3alnu.

3. IlpeanMerHbIe pe3y/bTaThl:

1) ymenue 0603HaYaTh XUMHUYCCKHE HIIEMEHTHI, HA3bIBATh UX U XapPaKTEPH30BaTh HA OCHOBE MOJIOKEHHS B IEPUOANIECKON CHCTEME
.M. MeHnneneena;

2) ¢hopmynuposanue U3yIEHHBIX TIOHATHIA: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHHOH, IIPOCTOE U CJOXKHOE
BEILIECTBO, XMMUYECKasl PEaKLIMsl, BUAbl XUMUYECKUX PEAKIUH U T.1I.

3) onpeodenenue o hopMynaM COCTaBa HEOPraHUIECKUX M OPTrAHUYECKHUX BEIIECTB, BAIGHTHOCTH aTOMOB XHMHUYECKUX AJIIEMEHTOB HITH
CTEIICHH UX OKHCJICHHS;

4) nonumanue nadoOpMaIuU, KOTOPYIO HECYT XUMHUUECKUE 3HAKH, (DOPMYJIBI, YPABHEHUS;

5) ymenue knaccupuIMPOBATH MPOCTHIC M CIIOKHBIC BEIIECTBA;



6) @opmyruposanue IEPUOINIECKOTO 3aKOHA, O0BSICHEHNUE CTPYKTYPBI M HH(POPMAIMH, KOTOPYIO HECET MEPHOANYECKAs CUCTEMa XMMUYECKUX
anemenToB J{.M.MenneneeBa, pacKpblTuEe 3HAUCHUSI IEPHOTUIECKOIO 3aKOHA;

7) ymeHue XapaKTepU30BaTh CTPOCHHE BEIIECTBA — BUIBI XUMHUCCKUX CBSA3EH M TUIIBI KPUCTAIMUECKUX PEUICTOK ;

8) onucanue cTpoeHUsI AaTOMOB XUMHUYECKHX JIEMEHTOB C MOPAAKOBBIMU HOMepamu 1-20 u 26, 0TOOpakeHUE UX C TOMOIIBIO CXEM;

9) cocmasnenue GopMyIll OKCUIOB XUMUIECKUX DJICMEHTOB M COOTBETCTBYIOILIMX MM THAPOKCHJIOB,;

10) nanucanue cTpyKTypHBIX HOPMYIT MOJIEKYISPHBIX COSAUHEHUN 1 (POPMYIBHBIX €ANHHII HOHHBIX COSTUHEHHIA 110 BAJICHTHOCTH, CTETICHU
OKUCJICHUS WM 3apsy NOHOB;

11) ymenue hopmMynupoBaTh OCHOBHBIC 3aKOHBI XUMHH: TIOCTOSIHCTBA COCTAaBA BEIIECTB MOJICKYJIIPHOTO CTPOCHHSI, COXPAHEHHST MACChI
BEILIECTB, 3aKOH ABOTaJipo;

12) ymenue hopmynupoBaTh OCHOBHBIE ITOJIOKEHHUS AaTOMHO-MOJICKYJISIPHOTO YUCHHUS U TEOPHH DJICKTPOIUTHUECKON TUCCOIUALINH;

13) onpedenenue npuzHaKoB, yCIAOBHN MPOTEKAHUS U MPEKPAIICHUS PEAKIINH;

14) cocmaenenue MONEKYIAPHBIX YPAaBHEHUH XMMHUYECKUX PEAKIIMi, MOATBEPIKIAAIONIMX OOIIME XUMUIECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX COSAMHCHUN U OTPAKAIOIINX CBSI3U MEXKy KJIACCAaMU COCIMHCHHUIA,

15) cocmaenenue ypaBHEHHI peakiMii C y4aCTHEM 3JICKTPOJIMTOB TAK)Ke B HOHHOU (opMe;

16) onpedenenue o XUMUYECKAM YPABHEHUSIM MMPHUHAICKHOCTH PEAKIIUI K OMPEICIICHHOMY TUITY HIIH BUJY;,

17) cocmaenenue ypaBHEHHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUi C TIOMOIIBIO0 METO/Ia DJICKTPOHHOTO OalaHca;

18) npumenenue NOHATHI KOKUCIICHUE» U «BOCCTAHOBJCHHUE) IS XaPAKTEPUCTUKH XMMUYICCKHX CBONCTB BEIIECTB;

19) onpedenenue ¢ MOMOIIBIO KAaUECTBEHHBIX PEaKIMil XJIOPUI-, Cyab(ar- U KapOOHAT-aHHOHOB U KATHOHA aMMOHHMSI B PaCTBOPE;

20) 06vsicHenue BIASHUS Pa3TUYHBIX (AKTOPOB HA CKOPOCTh PEaKIIN;

21) ymenue xapakTepu30BaTh MOJI0KEHHE METAIUIOB M HEMETAUIOB B TIEPHOANIECKON CHCTEME 3JIEMEHTOB, CTPOESHHE UX aTOMOB M KPUCTAJIIIOB,
obmue Gpu3nveckre u XUMHIECKHUE CBOMCTBA,

22) o6bsicHeHue MHOTOOOpa3usi MPOCTHIX BEIIECTB SIBJICHUEM AIJIOTPOIUH C YKa3aHHEM €€ TIPUYHH;

23) ycmanoenenue pa3auauil THAPO-, TTMPO — U ISKTPOMETAITYPTUU M WUTIOCTPUPOBAHKE dTHX Pa3IHUUil MPUMEPaMHU POMBIIIICHHBIX
Croco00B MOTyUEHUSI METAIIOB;

24) ymenue oasame obu1yto xapakrepuctuky snementos |, 11, VIIA — rpymm, a Takke Boopo/ia, KUCI0POa, a30Ta, cephl, pocdopa, yrieposa,
KpeMHUS U 00pa30BaHHBIX UMU MPOCTHIX BEIIECTB M BAKHEHIIINX COCTUHEHHH (CTpOEHUE, HAXOXKICHHUE B IPUPOJIE, IOTyYEHHE,
(bU3MIeCcCKre U XUMUYECKHUE CBONCTBA, TPUMEHEHNE);

25) yMmeHue OTMChIBaTh KOPPO3HIO METAJIJIOB U CIIOCOOBI 3alIUTHI OT HEE;

26) ymeHue pOnu3BOANTE XUMHUYECKHE pacueThl 10 (JOpMysIaM U YPaBHEHHUSAM PEaKIlHii;

27) onucanue CBOMCTB U MPAKTUUECKOTO 3HAYCHUS U3YYCHHBIX OPTaHUYECKUX BEIICCTB;

28) svinonnenue 0003HAYCHHBIX B IPOTrPaMMe 3KCIIEPUMEHTOB;

29) cobarodenue TipaBui1 0€30MaCHOM PabOThl B XUMUYECKOM KaOUHETE.

4. CoaepxaHue y4eOHOro npeaMera u Tpe0OBaHUS K YCBOCHHIO NPOrPaMMBbI



Kypc xumum 9 knacca mpeamosiaraeT usydeHue cieayrommx pasnenoB: «l[loBTopenue u o0oOuieHue cBeleHUN MO Kypcy 8 Kiaccay,
«XUMHYECKHE PEaKIMM B PACTBOpAX JJIEKTPOJIUTOBY», «Hemeramnsl U ux coeauHeHUs», «MeTauibl U UX COCIUHEHHS», «XUMHUS U OKpYKarouas
cpenay, a takke «O00011IeHre 3HaHU# 0 XMMHUU Kypca OCHOBHOM 1IKOJIbL. [loaroroska kK OCHOBHOMY rocyapCTBEHHOMY IK3aMEHY»

IToBTOpeHue 1 0000IeHNEe CBeleHUI 0 Kypcy 8 kiacca

bunapnsie coequnenus. OKcuibl coneodpasyroniue u HeconeoOpasytomiue. ['uapokcuabl: ocHOBaHMs, aM()OTEpHbIE THAPOKCHUIBI,
KHCIIOpOJicoiepaKalue KucioTel. CpeaHue, KUCible, OCHOBHBIE U KOMIUIEKCHbBIE COJIH.

Tuns cBsa3u. Monnbli Tun cBs3u. KoBanenTHas nonisipHas ¥ KOBaJIGHTHAs! HEMOJSPHAsA CBA3b. MeTamudeckas cBs3b

O06o00meHne CBeIeHNI 0 XUMHUECKUX peaknusx. Kinaccupukanus XMaMIUeCKUX Peakyii 0 pa3IMuYHbIM OCHOBAHHUSM: COCTAaBY M YHCITY
pearupyomux 1 00pa3yronuxcs BeecTB, TEIoBoMY 3G (deKTy, HanpaBIeHUIO, HK3MEHEHHIO CTETIEHEH OKUCIIEHUS JIEMEHTOB, 00pa3yIoIINX
pearupyolue BelecTsa, (hase, NCIOJIb30BAHNIO KaTaIu3aTopa.

[TonsiTvie 0 CKOPOCTH XUMHUYECKOW peakiuu. PaKkTophl, BAUSIONINE HA CKOPOCTh XUMHYECKHUX PEaKIMii: MPUPOia PearupyroInX BEIIeCcTB, UX
KOHLIEHTpalus, TEMIIepaTypa, IUIoL[a/lb CONPUKOCHOBEHM S, HaJIMure KartanuzaTopa. Karamus.

JdeMoHcTpanuu
e (O3HaKOMJIEHHUE C KOJUIEKI[USIMU METAJUIOB U HEMETAJUIOB.
O3HakoMIIEHHE ¢ KOJUIEKLIUSMU OKCUOB, KUCIIOT U COJIEH.
3aBUCHUMOCTh CKOPOCTH XUMHUUECKON PEaKIMK OT MPUPOIbl PEarHPYIOIINX BEIIECTB.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKON PEAKINK OT KOHIIEHTPALMK Pearupyonux BemecTs.
3aBUCUMOCTH CKOPOCTH XHUMUUYECKOW PEAKIIMK OT TUIOIIAJN COMMPUKOCHOBEHUS PEarupyIOIINX BEIIECTB («KHUTISIUN CIOW ).
3aBUCHUMOCTb CKOPOCTH XMMHUECKON PEaKIMK OT TEMIIEPATYPhI pearupyrOIINX BEIIECTB.

JlabopaTopHbIe ONbITHI

1. BzaumopeicTBue aMMHuaka v XJIOpoOBOJAOPOAA.

2. Peakuys HeHWTpalln3aluy.

3. Habmonenune TerioBoro 3¢ dexra peakiiny HeHTpaau3au.

4. BzaumoieiicTBue cepHOU KUCIOTHI ¢ okcuom meau (II).

5. PaznoskeHune nepokcuaa BOJOPO/ia C MOMOIIBIO KaTajia3bl KapTodens

6. 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKLIMU OT MPUPO/IbI pearupyrolinuX BEIECTB Ha IPUMEpPEe B3aUMOJICHCTBHS PacTBOPOB THOCYIIb(aTaHATPUS U
xJyiopuaa 6apusi, THoCyiIb(haTa HATPUS U COISTHON KUCIOTHI.

7. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKIIMK OT NPUPOBI METAJIIIOB ITPU UX B3aUMOAEUCTBUHU C COJSTHOW KHCIIOTOM.

8. 3aBUCHMOCTb CKOPOCTH XUMHUYECKON peaklUy OT MPUPObI KUCIOT IPU B3aUMOJEHCTBUH UX C JKEJIE30M.



9. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEAKIIMU OT TEMIIEPATYPBHI.

10. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKON peakiiMi OT KOHIEHTPALIUH.

11. 3aBUCUMOCTH CKOPOCTH XMUMUUYECKOW PEAKIIUU OT TUIOIIAJN COTPUKOCHOBEHHUS PEAarupyrolnuX BEIIECTB.
12. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOHN peakiMu OT KaTajlu3aTopa.

XuMH4YeCcKHe peakui B PacCTBOPAX 3JIEKTPOJINTOB

[TonsiTe 00 3JEKTPOIUTHUECKON TUCCOLUMALUU. DIEKTPOIUTHl M HEDJIEKTPOIUTHL. MexaHU3M JUCCOLMALUU 3JIEKTPOJIUTOB C PA3IUYHBIM
xapaktepoM cBsi3U. CTETeHb ICKTPOIUTUYECKON qucconuanui. CUIbHBIE U cIa0bIe SJICKTPOJIHTHI.

OcHOBHBIE MOJIOKEHUS TEOPUU AIIEKTPOIMTUUECKON Auccoruanuu. Kinaccudukanus 1OHOB U UX cBOMCTBA. KUCIIOTHI, OCHOBaHUS U COJU Kak
MEeKTpoIUTHI. X Kimaccudukamus u quccoruanusi.

OO0mure XMMHYECKHE CBONCTBA KHCIOT: MU3MEHEHHME OKPACKM WHAMKATOPOB, B3aMMOJEHCTBHE C MeTajulaMH, OKCHUAAMHU U THUAPOKCUAAMHU
METaJUIOB U COJISIMU. MOJIEKYJISipHbIC U MOHHBIE (ITOJTHBIC U COKPAIICHHBIC) YPABHEHHS PEAKIUH.
XUMHUYECKUIN CMBICII COKPAIIEHHBIX YPAaBHEHUH. Y CJIOBUS IPOTEKAHUS PEAKLIMI MEX1y SJIEKTPOJIMTAMU 0 KOHLA. Psi1 aKTUBHOCTH METaIIOB.

OO0muye XUMUYECKHE CBOWMCTBA INEIOYCH: B3aMMOJCHCTBHE C KHUCIOTaMH, OKCHUJAAMH HEMETaUIOB, colisiMu. OOIIMe XUMHUYCCKHE CBOWCTBA
HEpPacCTBOPUMBIX OCHOBAHUI: B3aUMOJIEUCTBUE C KUCIOTAMH, PA3JI0KEHUE PYU HarpeBaHUU.

OO0me XMMUYECKHUE CBOMCTBA CPEHUX COJICH: B3aUMOJEHCTBUE C KUCIOTAMHU, IEJI0YaMHU, COJISIMU U MeTajulaMu. B3aumoneicTBue KUCIIbIX
COJIEH CO IIETIOYaAMH.

[Muaponus, kak 0OMEHHOE B3aUMOJIEHCTBHE CoJiel ¢ BOJIOW. [ MaAponn3 comu CHIIbHOTO OCHOBAHUS U ¢la0boil KucaoTel. ['uaponu3 conu ciadboro
OCHOBaHMS U cuibHOU Kuciotsl. [Ikama pH.

CBoiicTBa KUCJIOT, OCHOBAaHUN, OKCHJIOB M COJIEM B CBETE TEOPUH DJICKTPOIUTHUYECKON TUCCOIUAIIUN U OKUCIUTEIIBHO -BOCCTAHOBUTEIHHBIX
peaKuui.

JdemMoHcTpanuu.
e lcnblTaHue BEeUIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOJIHOCTD.
e 3aBUCUMOCTD IEKTPONPOBOIHOCTH YKCYCHOM KUCIIOTHI OT KOHLIEHTPALIUH.
e JIBM)KEHME OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.
e OrnpeneneHue XxapakTepa Cpesl B pacTBOpax CoOJIEH.

JlaGopaTopHbie ONBITHI.

13. JIucconmanus cnadbIxX 3JIEKTPOIUTOB HA PUMEPE YKCYCHOM KUCIOTHI.

14. I3MeHeHre OKpACKU UHIMKATOPOB B KUCIOTHOM Cperie.

15.Peakuys HeUTpanu3aluy pacTBOpa MIENOUN PAIUYHBIMUA KHUCIOTAMHU.

16. ITomygyenue runpoxcuaa meau (I1) u ero B3anMoeiicTBrE ¢ Pa3TMIHBIMUA KHUCIOTAMHU.
17. B3aumopeicTBrEe CHITBHBIX KHCIIOT ¢ okcuaoM meau (I1).



18. B3aumoieiicTBHE KUCIOT C METAJUIAMHU.

19. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

20. TTonydyenue cTyIHS KPEMHUEBOU KUCIIOTHI.

21. KauecTBeHHas peakiiysi Ha XJIOPHI- HIIH CYIb(aT-nOHbBI
22. VI3MeHeHne OKpacKy MHAUKATOPOB B MIEIIOYHOM Cpejie.
23. BzauMoieiCTBHE IEIIOYEH C YTIICKUCIIBIM Ta30M.

24. KadecTBeHHas peakIus Ha KATHOH aMMOHHUSI.

25. TTonmyuenue runpokcuaa meau (1) u ero pasnoxenue.
26. BzanmoielicTBre KapOOHATOB ¢ KHCIIOTAMHU.

27. Tlonyuenue ruapokcuaa sxemnesa (111).

28. BzaumoeiicTBue xeine3a ¢ pactBopoM cyibdara menu (I1)

IIpakTnyeckune padornl
1. Pemienue sKkCriepuMEHTANIBHBIX 33/1a4 110 TeMe «DNEeKTPOIUTUYECKAs JUCCOLMALIUS

Hemertayibl M MX coeJMHEHUSA

CrpoeHre aTOMOB HEMETAJJIOB M MX MojokeHue B Ilepuonmueckoil cucreme. Pan snextpoorpunarensHocTd. Kpucrtamumdeckue peméTku
HEMETAJIJIOB — MPOCTHIX BEUIECTB. AJUIOTponus U €€ npuunuHbl. @u3ndeckue cBoicTBa HeMeTau1oB. O01re XMMUYECKHE CBOMCTBA HEMETAIJIOB:
OKHCJIUTEIbHBIE 1 BOCCTAHOBUTEIIBHBIE.

["anmorensl, cTpoeHHE HX aTOMOB U MoOJeKyld. PU3NYecKMe W XUMHUYECKHE CBOICTBA Tajlor€HOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB
raJIoreHOB B 3aBHUCHMOCTHM OT MX NoJjlokeHus B Ileprogmueckoil cucreme. HaxoxaeHne rajJoreHoB B IPUPOJE M MX NodydeHue. buonormueckoe
3HaY€HHUE U MPUMEHEHHE T'aJIOT€HOB.

["aoreHoBOJOPOJBI M COOTBETCTBYIOLIME MM KHCJIOTBI: IUIABUKOBas, COJIsIHas, OpOMOBOJOpOJHAs, HOMOBOJOpOJHAas. [ amoreHunsl.
KauecTBeHHBIE peakIMK Ha rajJoreHuA-uoHbl. [IpuMeHeHne coeJMHeHHH raloreHOB U UX OMOJI0rHYecKas poJb.

OOmas xapakrepuctuka sneMeHToB VIA-rpynmel. Cepa B mpuposae u e€ moiydeHue. AJIOTPONHbIE MOJU(HKAIMKU Cepbl U UX CBOMCTBA.
XHUMUYECKUE CBOKCTBA CEPBI U €€ TPUMEHECHHUE.

CepoBoJ1OpOJI: CTPOEHUE MOJIEKYIbI, (pU3nYecKkre U XMMUYECKHe CBOMCTBA, monydeHue U 3HadeHue. CepoBogopoanas kuciorta. Cynbduasl U ux
3HaueHue. JIIoMuHOPOPBHL.

Oxcun cepri(1V), cepaucras kucnora, cyabpuThl. KauecTBeHHas peakuus Ha CyIb(QHUT-HOH.

Oxkcun cepwi( V1), cepras kucnora, cyabdarsl. Kpucramioruaparsl.

CepHast KuCIOTa - CUIBHBIN 31eKkTponut. CBoiicTBa pa30aBIEHHON CEpHOM KHUCIOTHI, KaK TUIMYHOM KHCIOTBL: B3aUMOJIEHCTBHE C METalJaMH,
OCHOBHBIMM U aM(OTEpHBIMU OKCUIaMH, OCHOBAHUSAMHU U aM(POTEPHBIMU THJIPOKCHIaMU, coiisiMu. KauecTBeHHas peakius Ha cylb(aT-uoH.

OOmiast XapakTepUCTHKA 3J€MEHTOB VA-Tpymibl. A30T, CTPOGHUE €ro aToMa U MOJIeKyibl. Pu3ndyeckue U XUMHUYECKHEe CBOMCTBA U MPUMEHEHHE
a30Ta. A30T B IPUPOJIE U €ro OHOJIOrHYecKast poib.



AMMHaK, cTpoeHHE MOJIEKYNbl U (U3NYECKHe CBOMCTBa. AMMHUAuHas BOJA,, HAIIATBIPHBIA CIMPT, THIPAT aMMHaka. JIOHOPHO - aKIenTOpPHBIN
MeXxaHu3M 00pa30BaHUs KaTHOHA aMMOHUS. BoccranoBuTenbHble cBOCTBAa amMmuaka. Cojy aMMOHUS M MX NpuMeHeHue. KauecTBeHHas peakuusi Ha
KaTHOH aMMOHHUSI.

Oxcupl a30Ta: HECOIE00pas3yIoLe U KUCIOTHBIE. A30THUCTasl KUCIOTa U HUTPUTHL. A30THAsI KHCIIOTa, €€ MOoTy4YeHue u cBoiictBa. Hutpatsl.

doctop, crpoenue aroma u amnorporms. Dochunbl. Dochun. Oxcum dochopa(V) u oprodochopnas kucimora. Docharel. DocdopHbIe
ynoopenus. THCeKTUIIUABI.

OOmast xapakTepucTuka 3JeMeHTOB IV A-rpynmbl: 0COOEHHOCTH CTPOCHHS aTOMOB, MPOCTHIX BEIIECTB M COCIUHEHUH B 3aBUCHMOCTH OT
MoJIOKeHUs dneMeHToB B Ilepuoamnueckoil cucreme. Yriaepoa. AIOTpomnHble MoaudbuKauuu: anamasz, rpaput. AMOpQHBIA yriepoa: caxa,
aKTUBUPOBAHHBINA yrojb. AcopOrus. XuMHUECKHE CBOMCTBA yriepoaa. Kokcoxummueckoe Ipor3BOJICTBO U €ro npoaykius. KapOumpl.

Oxcup yrnepona(ll): ctpoenue momnekyibl, moiaydeHue u ero cBoiictBa. Okcun yriaepoaa(lV): ctpoeHue MOJEKyIbl, MOJTYYeHHE U ero CBOMCTBA.
VYronbHas kuciota. Coiau yroJbHON KUCIOThL: KApOOHATHI U rUAPOKapOOHAThl. TeXHUUECKas U IUILEBas Co/a.

Oprannyeckast XUMHs. YTJIEBOAOPOABL..

MertaH, 3TaH ¥ MPOMaH KakK MpeiebHbIe (HACHIIIEHHBIC) YTICBOJOPOIb. DTHIICH U alleTUJICH, KaK HeTpe/IebHbIe (HEHACHIIEHHBIEC) YTIIEBOI0PO/IbI.
Crpykrypabie Gopmynsl BeulecTB. ['opeHue yrineBoaopoaoB. Peakuuu geruapupoBaHus MpeAeabHBIX YIieBoAopoaoB. KauecTBeHHBIE peakiuu Ha
HETpeIeTbHBIE COCTNHEHHUS.

CrupTsl. DTUIOBBIN CIIUPT, €0 MOJIyYeHUE, IPUMEHEeHHEe U (hu3noaoruueckoe aeicteue. TpéxaTtoMHublil ciupt riaunepud. KauecTBeHHast peakiius
Ha MHOTOAQTOMHBIE CITUPTHL. YKCYCHAs KHCJIOTA - IPEJCTaBUTEINb Kacca KapOOHOBBIX KHCIIOT.

KpemHuuii, crpoenue ero aroma u csoiicrsa. Kpemuuit B npupone. Cununusl u cunad. Oxeua kpemuus(1V). KpemuueBast kuciora u e€ coinu.
[TpousBoacTBO cTekna u nemeHta. [Ipoaykuus CHIMKATHOW MPOMBINIJICHHOCTH: ONTHYECKOE BOJIOKHO, Kepammuka, dapdop, dasac. Onrtuueckoe
BOJIOKHO.

Hewmerannel B npupone. @pakiimoHHas eperoHka *KUAKOro Bo3ayxa Kak croco0 MmoixydeHus KUciaopojaa, a3ora, aprosa. Ilomyuenue docdopa,
KPEMHHS, XJI0pa, Hoja. DIEKTPOIU3 PaCTBOPOB.

[Tony4yeHne cepHO KHCIOTBI: CBHIPHE, XUMH3M, TEXHOJOTHUYECKAsT CXeMa, METO]| KHIIAIIETO CIIOS, MPUHIUITBI TEIUI00OMEHa, MPOTHBOTOKA U
mupkymnauuu. Oneym. [Ipon3BoAcTBO aMMHaKa: ChIpbE, XUMHU3M, TEXHOJIOTHUECKAs CXeMa.

JdemMoHcTpanuu

e Komneknus HeMeTalIoB.

e  Mojenu KpUCTAJUINYECKUX PEMIETOK HEMETAJUIOB: aTOMHBIE M MOJIEKYJISIPHBIE.
O30HaTOp ¥ MPUHIUIIBI €T0 PaOOTHI
I'openne HeMeTalI0B - IPOCTHIX BEIIECTB: cepbl, pochopa, APEBECHOTO YIIIA.
OO0pa31bl rajJoreHoB - MPOCTHIX BEIIECTB.
B3anMozeiicTBHE TAIOT€HOB € METAJIaMHU.
BriTecHenue xjiopa OpoMOM WM HOJA U3 PACTBOPOB UX COJIEH

L]
(]
(]
(]
(]
e  Koyekuus npupoaHbIX COEIUHEHUN XJI0pa.



BzaumopeiicTBue cepsl ¢ METAIIIAMM.

I'openue cepsl B KUCIOpOE

Konnekuus cynbGuaHbx pya.

KauectBennast peakuus Ha CylabGUA-UOH

OO6eciBeunBaHrEe OKPAIICHHBIX TKaHEH U [[BETOB CEPHUCTHIM T'a30M.
B3auMozeiicTBue KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTBI C MEBIO.
OO0yriMBaHWe OpraHMYECKUX BEIIECTB KOHLEHTPUPOBAHHON CEPHOM KUCIIOTON
Huarpamma «CoctaB BO3ayxay.

Buneodparmentst u cnaiigpt «[Ituusu 6azaps.

[Tonryuenue, cobrpanue 1 pacrio3HaBaHUE aMMHUaKa.

Paznoxxenune 6uxpomar aMMOHUS.

B3anmoneicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.
- ['openue u€pHoOro nopoxa.

Pa3znoskeHnne HUTpaTa Kajausi U TOPEHUE APEBECHOTO YrojbKa B HEM

- OOpa31pl MPUPOAHBIX coenuHeHuit Gpocdopa.

['openue dhocdopa Ha BO3ayXe U B KUCIOPO/IE.

[Tony4enue 6enoro gochopa 1 UCHBITAHUE €70 CBOMCTB
Komnexnust «O6pa3ibl NPUPOIHBIX COETMHEHUN YIIIepoia»

[Toptper H.JI.3enuuckoro. [lornomnienne akTHBUPOBaHHBIM YIJIEM PaCTBOPEHHBIX BEIIECTB MM ra3oB.

YeTpoicTBO MPOTUBOTA3a.
Mogenu MOneKynn MeTaHa, 3TaHa, STUIICHA U alleTUICHA.
B3aumoneiicTBue 3TuneHa ¢ OpoMHONM BOAOH U pacTBOPOM IepMaHIaHaTa Kajusl.
OO61mure XMMHYECKHEe CBOMCTBA KUCIIOT Ha IPUMEpPE YKCYCHOW KHCIIOTHI.
KauecTBennas pcaKknurdg Ha MHOTOAaTOMHBIC CITMPTHI.

Komnexmus «O0pa3ipl NPUPOAHBIX COSAUHEHUH KPEMHHUS».

Komekuust crekia, KEpaMUKH, IEMEHTA U U3/I€IMH U3 HUX.

Komtekuyst npoyKIuy CUIIMKAaTHOM MPOMBIIIIEHHOCTH.

Buneogparmentst u cnaiiapl «I[po3BOJICTBO CTEKIIA M LIEMEHTA .

Komnekuust «lIpupoHbie coeIMHEHNS HEMETAIIIIOB) .

Buneogparments! u cnaiiibl «@pakiioHHas EPEroHKa KHUJIKOTO BO3TyXa

Buneodparments! u cnaiiasl «llonydenne Bogopoja, KUCIOPOAa U TaJOT€HOB JIEKTPOIUTUYECKUM CIIOCOO0MY.

Mopenu anmapaToB AJI MPOU3BOJICTBA CEPHOM KUCIIOTHI.



e  Mojenb KUIAIIEro Ciosl.

e Mopenb KOJIOHHBI CHHTE3a aMMHUaKa.

e Buneodparmentsl u ciaiiabl «IIpon3BocTBO cepHOM KUCIOTEY. " BuaeodparmenTs! u ciaiapl «IIpon3BoacTBO aMMHuaKay.
o  Komnekuus «Cpipb€ Ui MOIYYEHUS CEPHON KHUCIOTHI.

JlaGopaTopHbIe ONbITHI

29. Pacrio3HaBanue rajioreHua-noHoOB.

30. KauecTBeHHBIE peaKklIMU HA CYIb(aT-UOHBI.

31. KauecTtBeHHas peakiiysi Ha KAaTHOH aMMOHHSI.

32. XuMHUYeCKHe CBOMCTBA a30THOM KUCIIOTHI, KaK JICKTPOJIHTA.

33. KauecTBeHnHble peakiiuu Ha pocdar-uoH.

34. TlomyyeHne U CBOMCTBA YrOJbHON KUCIIOTHI.

35. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

36. [Iponmyckanue yriaeKucioro ra3a yepe3 pacTBOp CHIIMKATa HATPHSI.

IIpakTnyeckune padornl

2. VIzydeHue CBOMCTB COSIHON KUCIOTHI.

3. U3ydeHue CBOMCTB CEpHOM KUCIIOTHI.

4. TlonyuyeHne aMMHaKa U U3Y4EHHUE €r0 CBOMCTB.

5. [onyuyenue yriaekucioro ra3a u u3ydeHue ero cBoicTB. KauectBeHHast peakiys Ha KapOOHAT-HOH.

MeTanjabl 1 UX COeIMHEHUS

ITonoxxenue MeraiuioB B llepumogmyeckoil cucrteMe XMMHYECKMX d2JeMeHTOB 1. M. MeHnneneeBa, CTpoeHME MX aTOMOB M KPHUCTAJUIOB.
Mertaimnueckas CBSI3b U METAUIMYECKAsd KpUCTAUINYECKas pemeéTka. @u3ndeckre CBOMCTBA METAJIOB: 3JIEKTPO- U TEMJIONPOBOIHOCTD, OTPAKAIOIIAs
CHOCOOHOCTB, MIACTHYHOCTD. CIIIaBbl YEPHBIE U LIBETHEHIE.

Mertamibl Kak BOCCTAHOBUTENH. DIIEKTPOXUMUYECKUN Psijl HaNpspKeHU. B3anuMoaeiicTBue MeTaioB ¢ HeMeTallaMU, OKCUJIaMHU, KUCIIOTaMH,
COJIAMH. AJTFOMUHOTEPMHUSL.

OO6mas xapakrepuctrka d1emMeHToB |A-Trpynmber OkcHIbl U THAPOKCHIBI IIEIOYHBIX META/UIOB, MX TOJydeHHEe, CBOWCTBA, MPUMEHECHHE.
Baxwneiime cony meno4YHblX METAIUIOB, UX 3HAYEHUE B )KMBOM U HEKUBOU IIPUPOJIE U B )KU3HH YEIIOBEKA.

O6mas xapaktepuctuka 37eMeHTOB |lIA-rpynmer OKCcHIBI W TUAPOKCHABI MIEIOYHO3EMETbHBIX METAJIOB, WX IMOJIy4YeHHE, CBOWCTBA,
npuMeHeHrne. BakHelre coiau MIeT0YH03eMEeNbHBIX METAIJIOB, UX 3HAaU€HHE B )KMBOW M HEKMBOU MPHUPOJE M B KU3HU uenoBeka. KapOoHaTel u
TUAPOKAPOOHATHI KAJIBITHS.

JKéctkocTh BOABI: BpeMeHHast M TocTosiHHAs. CrocoObl ycTpaHeHHsI BpeMeHHON KECTKocTU. CrocoObl yCTpaHEHHs TTOCTOSIHHON KECTKOCTH.
HonuTs.



CoeMHEHUS AIOMHUHKS B TIPUPOJE. XUMUYECKUE CBOMCTBa amtoMuHUsA. OCOOCHHOCTH OKCHIA M THAPOKCUIA ATIOMHHHS KaK aM(OTEPHBIX
coeMHEeHMH. BaxkHeimue conu amroMuHus (XJI0pu, cyiabdar).

Ocobennoctu cTpoeHust atoma xkenesa. JKeneszo B npupoje. Baxueiue pyast xene3a. Oxkcuabl U ruapokcusl sxenesa(ll) u xeneza(Ill). Conu
xene3a(ll) u sxeneza(Ill). OOHapykeHHE HOHOB KATHOHOB JKejie3a B pacTBOpE. 3HAYCHHE COSTMHEHUN Kee3a.

Koppo3ust xumudeckass U JIEKTPOXUMHUYECKAs. 3aluTa METAIJIOB OT KOPpO3WH. MeTauibl B IpHUpOJe: B CBOOOJHOM BHUAC U B BHIE
coenuHenuil. [lonarue o metamnyprun. YépHas u uBetHas metayunyprus. [lupomeramayprus, ruipoMeTaIyprus, 3JIeKTpoMeTauryprus. JJomeH bl
nporecc. [lepepaboTka uyryHa B cTaib. DIEKTPOIU3 PACIIABOB.

JdemoHcTpauuu
e BsaunmoneiicTBre HATPUs, TUTHS U KaJbLHS C BOJOM.
['openue HaTpusi, MarHus U keje3a B KUCIOPOJIE.
Bcenblika TepMUTHOR cMeECH.
B3aunmMopeiicTBre cMecH MOPOIIKOB CEPhI U JKEJe3a, IUHKA U CEepBI.
B3anmMopeiicTBre adtOMUHUS C KUCIOTAMM, LIEI0YaMU U BOJOM.
B3aumopeiicTBue xene3a u Meu ¢ XJIOPOM.
BiaumopeiicTBue Meu ¢ KOHIICHTPUPOBAHHOM CEPHOM KUCIOTOM U a30THON KUCIOTOM (pa30aBiieHHOM U KOHIIEHTPUPOBAHHOM).
Oxkpacka mIaMeHH COSIMHEHUSMH IIETOYHBIX METAJIJIOB.
Oxkpacka mIaMeHH COeMHEHUAMH MIET0UYHO3EMENIbHBIX METAILIOB .
T"amenue n3BecTH BOIOH.
[Tonydyenue KECTKOM BOABI B3AMMOAECHCTBUEM YTJIEKUCIIOTO C U3BECTKOBOW BOJIOM.
VYcerpanenue BpeMeHHOM KECTKOCTH KUTITYEHUEM U TOOABKOM COJIBI.
VYcrpaHeHue NoCTOSHHON KECTKOCTU JOOABKOM COIBI.
WonuTsl 1 npuHIMN UX AelcTBUA (BuAeO(parMeHr).
Konnekuus npupoaHbIX COEANHEHUHN aTFOMUHUS.
Buneodparments! u cnaiiapl «OKCHI ATFOMUHUS U €70 MOAU(DUKAITII.
[Tomryuenue ampoTepHOro THAPOKCUIA ATIOMUHUS U UCCIIEIOBAHUE €TO CBOMCTB.
Konnekuust «XuMHUuecKre HICTOUHUKH TOKa.
Pe3ynbTarhl AMUTEIBLHOTO SKCIIEPUMEHTA IO U3YUYEHUIO KOPPO3UU CTATBHBIX U3EIUNA B 3aBUCUMOCTH OT YCJIOBHI MPOLIECCOB.
Boccranosnenue meau u3 okcuna meau (I1) Bogopomom.
Buneodparments! u cnaiasl «IIpon3BoACTBO UyryHa U CTATH».
Buneodparments! u cnaiiasl «M3nemnus U3 4yryHa v CTaiauy».
Buneodparments! u cnaiiast «I[Ipon3BoicTBO altOMUHUS.



JlaGopaTopHbIe ONbITHI

37. BzaumoeiicTBue xeinesa ¢ pactBopoMm cyibdara meau(1l).
38. Iony4yeHne U3BECTKOBOM BOBI U OIBITHI C HEH.

39. [Nonyuenne ruapokcuaos xenesa (1) u (11I).
40.KauecTBeHHBIC PEAKIINH HA KATUOHBI XKele3a.

IIpakTuyeckne padoThl
6. [Tonyuenune xKeCTKON BOABI U CITOCOOBI €€ YCTpaHCHHUSI.
7. PemieHne 3KCIEpUMEHTANIBHBIX 33724 10 TeMe «MeTaib».

XuMHusA U OKpYsKaloLas cpeaa
Crpoenne 3emiu: aapo, MaHTHUs, 3eMHasi KOpa, UX XUMHUECKUH cocTaB. JInuTochepa u e€ xumuueckuii coctaB. Munepainsl. Pyner. Ocagounbie
nopojsl. [lone3nsle nckonaemele. XUMU4ecKkHi coctaB ruapochepsl. XUMUYECKUHA cocTaB aTMochepbl.
VIcTOYHMKM XWMHYECKOTO 3arps3HEHUsl OKpyXKaromeil cpenapl. [1o0anbHBIE HKOJOTHYECKHE IPOOJIEMBbl YEIOBEYECTBA: IMAPHUKOBBIA 3(QeKT,
KHUCJIOTHBIE JIOKIH, O30HOBBIE JAbIpbl. MeXIyHapoaHOE COTPYAHMYECTBO B OOJACTH OXpaHbl OKPYKAIOIIEH Cpelbl OT XMMUYECKOIO 3arpsi3HEHMs.
«3enéHast XuMus».

JdemMoHcTpanuu
e Buneodpparments! u cnaiiapl «CtpoeHue 3eMid U e€ XMMUYecKHii cocTaBy. " Koulekiys MUHepaioB U TOPHBIX TOPOJ.
e Komnekuus «Pyabl METAIIOBY.
e BuzaeodparmeHTsl U cnaiinpl «['100aabHBIE SKOIOTHYECKHE TPOOIEMbI UETOBEUECTBAY.

JlabopaTopHbIe ONbITHI
41. 3yueHue rpaHuTa.
42. VI3yyeHue MapKupoOBOK pa3IMUHbIX BUJIOB IPOMBIIIICHHBIX U POIOBOJILCTBEHHBIX TOBAPOB

O0o0menne 3HaHUH 10 XMMHH 32 KYpc OCHOBHOM MIK0JbIL. [Toaroroeka k OCHOBHOMY rocy1apcTBeHHOMY 9K3aMEHY
CtpoeHue aToMa B COOTBETCTBHH C MOJIOKEHUEM XUMHUUECKoro aneMenTa B [leproauueckoit cucteme. CTpoeHHe BEIIECTBA: XUMHUECKasl CBSI3b

U KPUCTAITNYECKUE PEHIETKU. 3aBUCUMOCTh CBOMCTB 00pa30BaHHbIX JIEMEHTAMHU MPOCTHIX BEHIECTB (METAJIOB, HEMETAIOB, OJIarOPOAHBIX TA30B) OT
IIOJIOKCHUS JJIEMCHTOB B Hepnozmqecxoﬁ cucteMe. Tumnosorus HCOPraHNMYCCKUX BCUICCTB, ACJICHUC X Ha KJIACChl U I'PYIIIBI. HpeI[CTaBI/ITeJ'II/I.

[Ipu3Haku M yclOBUS MPOTEKAHUS XMMHUYECKHX peakiuid. THUHOJIOrus XMMHYECKUX PEaKLUUi MO pa3IUYHbIM OCHOBAaHUSAM. Peakiuu MOHHOTO
oOMeHa. OKUCIIUTEIbHO-BOCCTAHOBUTENIbHbIE PEAKIINU.

XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB. XapaKTepHble XUMHUECKUE CBOMCTBA COJICOOPA3YIOMIUX OKCHAOB, IHJIPOKCUAOB (OCHOBAaHHM, KUCIOT U
aM(pOTEpPHBIX THIPOKCUIIOB), COJIEH.



B pe3yJbTaTe H3y4Y€HUS XUMHUH HA 0a3oBOM YPOBHE B 9 kiacce

Y4eHUK HAYYUTCS:

Ilonumamo

- XUMUYECKYIO CUMBOJIMKY: 3HAKHM XUMUYECKUX IEMEHTOB, POPMYJIbl XUMHUUECKUX BEIIECTB, YPABHEHUS XUMUUECKUX peaKLuii

- BXHEHIINE XMMUYECKHUE MOHSATHS: BEIIECTBO, XUMUUYECKUN JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAsi U MOJIEKYJISIpHasi MaccChl,
VOH, KaTHOH, aHUOH, XUMHUYECKasl CBs3b, DJICKTPOOTPULIATEILHOCTD, BAJIEHTHOCTh, CTEIIEHb OKUCIICHMS, MOJIb, MOJISIPDHAs Macca, MOJISIPHBIN
00BbEM, PACTBOPHI, SJICKTPOIUTHl M HEDIIEKTPOIUTHI, JJIEKTPOIUTHYECKAs HUCCOLMALIMSA, OKUCIUTENIb U BOCCTAHOBUTENb, OKUCICHHE U
BOCCTAHOBJICHHE, TETUIOBOH 3(PPEKT peakinu, OCHOBHBIC TUITBI PEAKIIUH B HEOPTaHUICCKOU XUMUH

- (hOopMyIHPOBKH OCHOBHBIX 3aKOHOB U TEOPHl XMMUU: aTOMHO-MOJIEKYJISIPHOTO yYEHUS, 3aKOHOB COXPAaHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA
cocTaBa BelecTB, ABorajipo; nepuoanueckoro 3akona JI.M1.MenzaeneeBa; TeOpuu CTPOCHHUS aTOMa M y4EHUS O CTPOCHUHU BELIECTBA; TEOPUU
3IEKTPOJUTUYECKON JUCCOLMALIMU U YUEHUSI O XUMUYECKON PEaKLIUH.

Has3zvigamo

- XUMHYECKHE DIIEMEHTHI

- COCJUHEHNU U3yYEHHBIX KJIIACCOB HEOPTaHUUYECKUX BEILECTB

- OpraHMYecKue BellecTBa Mo UX (opmyne: MeTaH, 3TaH, STWIEH, alleTWIEH, METaHOJ, 3TaHOJ, TNIMLIEPHUH, YKCYCHas KHCJIOTa, IIII0KO03a,
caxaposa

Oovacnuamp

- (pusmyeckuii cMBICT MOPSAKOBOIO HOMEpAa XMMHUYECKOTO 3JIEMEHTa, HOMEpa IpyNNbl M MEepHOoJa B MEPUOIUYECKON CUCTEME XMMHUYECKHUX
anemeHToB J[.M.MeHaeneeBa, K KOTOPBIM 3JIEMEHT IIPUHAIIIEKUT

- 3aKOHOMEPHOCTH U3MEHEHHUS CTPOEHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B MpEJiesiax MaJlIbIX IEPHUOJ0B U A-TPYIII, a TaK)Ke CBOMCTB 00pa3yeMbIX
VMU BBICIIUX OKCUJIOB U THAPOKCHUJIOB

- CYIIIHOCTb MpoIiecca IEKTPOIUTHIUECKON AUCCOIUAIIMH U PEaKI[Mil HOHHOTO 0OMEeHa

Xapaxmepuzoeambo

- XUMHYeCcKHe 3eMeHTBHl 1-20 Ha OCHOBE HUX IIOJIOKEHUS B NEPHOAUYECKON cHCTeMe XuMHYecKux sieMeHToB J[.M.MenneneeBa u
0COOEHHOCTEH CTPOeHHS UX aTOMOB

- B3aUMOCBS3b MEK/y COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU HEOPraHUYECKUX BELIECTB

-XMMHYECKHE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB (IIPOCTHIX BEIIECTB U COCTUHEHMIA)

Onpeodenamep



- COCTaB BEILECTB M0 UX OopMyIaMm

- BAJICHTHOCTb M CTEIICHU OKHCJICHHUS 3JICMEHTOB B COCTMHEHUH

- BHJIbI XMUMHUYECKOM CBSI3H B COCIMHCHUIX

- TUIIbI KPUCTAJIMYECKUX PEIIETOK TBEP/IbIX BEIIECTB

-IIPUHAITICKHOCTH BEIIECTB K OMPEIEICHHOMY KJIACCY COCIMHEHUM

- TUIIbI XUMUYECKUX PEAKIINIA

- BO3MOXXHOCTb NMPOTEKAHUS PEAKIMil HOHHOTO OOMeHa

Cocmasnamo

- CXEMBI CTPOEHHUs aTOMOB IIEPBBIX JBALATH MIEMEHTOB Iepuoandeckont cucremsl 1.11.Menneneesa

- (opMysIBI HEOPraHMUYECKUX COSAMHEHUI N3YYEHHBIX KJIACCOB BEILIECTB

- YpaBHEHHUSI XUMUUYECKHUX PEAKIIUA, B TOM YHCIIE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX, C IIOMOIIIBIO METO/1a SJIEKTPOHHOTO OaiaHca
be3onacno oopawamuca

- ¢ XMMHYECKOH MOoCcy10i 1 1abopaTopHbIM 000pyI0BAaHUEM

IIpo6ooump xumuueckuit IKCnepumenm

- HOATBEPKAAOIINI XUMUYECKUI COCTAB HEOPraHUYECKUX COEIUHEHHI

- IOJATBEPKAAFOIINI XUMHUUECKHE CBOMCTBA M3YUEHHBIX KJIACCOB HEOPTraHUYECKUX BEILECTB

- 110 TIOJTYYEHHUI0, COOMPAHUIO M PACIIO3HABAHUIO ra3000pa3HBIX BEIIECTB

- 110 OTIPEIeTICHHUIO XJIOPU-, CyIb(aT-, KapOOHAT-MOHOB M HOHA AMMOHHUS C TIOMOIIIbIO KAY€CTBEHHBIX PEaKIIHii

Botuucname

- MacCOBYIO JIOJTIO XUMUYECKOTO AJIEMEHTA 10 (hOpMyJie COCTUHEHHS

- MAacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE

- Maccy OCHOBHOI'O BEIIECTBA MO U3BECTHOM MAaCCOBOM J10JI€ TPUMECE

- 00bEMHYIO JIOJTI0 KOMITOHEHTa ra30BOi cMecH

- KOJIMYECTBO BEIIECTBA, 00bEM UM MACCY BEIIECTBA MO KOJIUYECTBY BEIIECTBA, 00BEMY HJIM MacCE€ PEareHTOB WJIM MPOJAYKTOB PEAKIIHHI
Hcnonvzoeamsv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOIUL 0esimeIbHOCHU U NOBCEOHEBHOI HCUZHU

- s 6€30macHOro OOpalleH sl ¢ BEeIIeCTBaMH U MaTeprajiaMH B MOBCEAHEBHON KU3HU U TPAMOTHOTO OKa3aHUs MEePBOM MOMOIIU MPHU 03KOTax
KHCJIOTAMU H IIEJI0YaMu

- IUTsl OOBSICHEHUS OTAETHHBIX (PaKTOB M MPUPOIHBIX SIBICHUIN

- 17151 KpUTHYECKON OIIEHKU MH(OpMAIIUU O BEIIECTBAX, UCTIOIB3YEMbIX B OBITY

BbIHyCKHl/IK MOJYYUT BO3ZMOKHOCTD HAYYUTHLCH:

XapakTepu3oBaTh OCHOBHBIE METO/BI TO3HAHUS XUMUYECKIX 00BEKTOB
Paznuyath xumudeckre 0ObEKTHI (B CTaTHKE):



- XUMUYECKHE JIEMEHTHI U NPOCThIE BEIIECTBA
- METaJUIbl U HEMETAJLIBI (M XapaKTepU30BaTh OTHOCUTEIBHOCTh PUHAIIC)KHOCTH TAKMX O0BEKTOB K TOM WM WHOU TpyIIe

- OPraHU4€eCKHE U HEOPraHUUECKNUE COETUHEHUS

- THIPOKCUBI (KHCIOPOACOAEPIKAIINE KUCIOTHI, OCHOBAHHS, aM(OTEPHBIE THIPOKCUIHI)

- OKCHJIbI HecoJIeo0pa3yolue 1 cojeodpasyronue (KUCIOTHIE, OCHOBHBIE, aM()OTEPHEIC)

- BAJICHTHOCTb U CTETIEHU OKUCIJICHUS

- CUCTEMaTHYECKHUE U TPUBHAIbHBIE TEPMUHBI XUMUYECKOW HOMEHKJIATYPHI

- 3HAKOBYIO CUCTEMY B XUMHUH

Paznuuars xuMuueckre 0ObEKTHI (B ITMHAMUKE):

- (uzumyeckue U XMMHUYECKHE CTOPOHBI IIPOIIECCOB PACTBOPEHUSI U JUCCOLUAIIUU

- OKHUCIIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIINH U PEaKIIUU OOMeHa

- CXEMBI U YpaBHEHUS XUMUYECKUX PEaKIuil

CooTHOCHTB:

- SK30TEPMUYECKHE PEAKIIUU U PEaKLIUU TOPSHUS

- KaTaJIMTUYECKHE PEaKuu 1 (pepMEeHTATUBHBIC PEAKIIHH

- MeTaJll, OCHOBHBII OKCHJI, OCHOBAaHUE, COJIb

- HEMeTaJlJl, KUCJIIOTHBIA OKCHJI, KUCIIOTY, COJIb

- CTPOCHHE aTOMa, BUJ XUMHUYECKON CBSI3U, TUI KPUCTAIUTMYECKON PEIIETKH U (PH3MUECKUE CBOIICTBA BEIIECTBA

- HaXOXKJICHHE DJIEMEHTOB B MPUPOJIE M TPOMBIIIUICHHBIE CIIOCOOBI MX TTOTYYEeHUS

- HE0OXOIMMOCTh XUMHUYECKOI'0 TPOU3BOJICTBA U TPEOOBAHUH K OXPAHE OKPYKAIOIIEH CpeJIbl

- He00XOAMMOCTb IPUMEHEHHUSI COBPEMEHHBIX BELIECTB U MaTEPUAIOB M TPeOOBAHUH K 370POBbECOEPEKEHUIO

BbIiBHTaTh M 9KCIIEPUMEHTAEHO IPOBEPSATH TUTIOTE3bI O XUMHUYECKMX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa, CTPOCHHUS U
MPUHAJJISKHOCTH K ONPEIeTICHHOMY Ki1accy (TpyIIe) BEmecTB

[IporHo3upoBaTh CIOCOOHOCTH BELIECTBA MPOSIBISATH OKUCIUTENbHbIE UM BOCCTAHOBUTEIbHBIE CBOICTBA C YUETOM CTENEHEH OKHCIECHUS
AJIEMEHTOB, BXO/SIIMX B €M0 COCTaB, a TAKXkKe MPOJAYKTOB COOTBETCTBYIOIUX OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIINMA
CocTaBnaTh ypaBHEHUS PEAKINI C y9aCTUEM THUITMYHBIX OKUCIUTENECH U BOCCTAHOBUTENEH HA OCHOBE DJIEKTPOHHOTO OanaHca
OmnpenensiTh BO3MOXHOCTh IPOTEKAHUS XUMUYECKUX PEAKIIMI HAa OCHOBE AIEKTPOXUMHUECKOTO psijia HAMPsHKEHUH METalIoB, psaa
3JIEKTPOOTPHUIIATEIILHOCTH HEMETAIIJIOB, TAOJIMIBI PACTBOPUMOCTH U y4eTa YCIOBUM MPOBEACHHS peakui

[TpoBOIUTH pacyeThl 0 XUMUIECKAM (POPMYIIaM U YpaBHEHHSIM



- U1t BBIBOZA (POPMYJIBI COETMHEHUS IO MACCOBBIM JOJISIM 3JIEMEHTOB
- 1711 IPUTOTOBJICHUSI PACTBOPA C UCIOJIb30BAHUEM KPUCTAIIIOTUPATOB
- IJI HAXOKACHHUA OOJH BbIXOJa NPOAYKTAa pCaKIINH IO OTHOMICHUIO K TCOPECTUUCCKU BO3MOKHOMY
- ¢ ucnoiib3oBanue npapuia [ ei-Jlroccaka 06 00bEMHBIX COOTHOIIEHUSIX Ta30B
- C UCTIOJIb30BAHUEM TIOHATUN «KMOJIbY, «MMOJIbY, «IUCIO ABOTAIPO»
- 10 TEPMOXHUMHUYECKUM YPaBHEHHSIM peaKLnuu
e [IpoBOIUTH XMMHUYECKUI SKCIEPUMEHT C HEYKOCHUTEILHBIM COOJIIOJICHUEM TPABUII TEXHUKU 0€30MacHOCTH
- 110 YCTAaHOBJICHUIO KAYECTBEHHOI'0 U KOJIMYECTBEHHOT'O COCTaBa COEIMHEHUS
- P BBINIOJIHEHUHU UCCIIE0BATEIHCKOTO MPOEKTa
- B IOMAIITHUX YCIIOBUSX
e lcrnonb3oBaTh NpUOOPETEHHBIE KIIIOUEBbIE KOMIETEHLMU JJIsS BBIIIOJIHEHUS MPOEKTOB M y4EOHO-UCCIIEOBATEIbCKUX PabOT MO H3YyYEHUIO
CBOWCTB, CITOCOOOB TOIyYEHUS U PACIIO3HABAHMUS BEILIECTB
e OrmnpenensiTh UCTOYHUKU XUMUYECKOW MH(OpPMALKU, IPEICTABISTh CIIUCOK MH(POPMALMOHHBIX PECYPCOB, B TOM 4YMCJIE€ U HAa MHOCTPAHHOM
SI3bIKE, TOTOBUTH WH(MOPMAIIMOHHBIN MPOIAYKT U MPE3CHTOBATH €r0
e OOBEKTUBHO OIEHUBATh MH(POPMAIMIO O BEHIECTBAX M XMMHUYECKUX IPOLIECCaX, KPUTUUYECKH OTHOCUTHCS K TMCEBIAOHAYYHOH HH(OpMaiuu,
HEJT0OPOCOBECTHOM peKiaMe B CPEACTBAX MAaCCOBOM MHGPOPMAITHHI
e (Co3/1aBaTh MOJIETH M CXEMBI IS PEIICHUs] y4eOHBIX U MO3HABATEIBHBIX 3a/1a4.

6. TemaTnueckoe MIIAHMPOBAHKE KypPca XMMUHM.

9 kuaacc
Ne Paspen kypca Kouu OcHOBHOeE co/iep:KaHue 10 TeMaM
n/n 4ecTB
0
4acoB
1 IMoBTOpeHue n 0000meHue cBexennid mo | 5u. | 1. Kinaccudukaius HeopraHn4eckux BEIIECTB U MX HOMEHKIaTypa. TUIbl
Kypcey 8 kiacca. XuMuyeckue peakiuuu XAMHYECKOMN CBSI3HU
2-3. KnaccupuKkanys XMMHIECKHX PEAKIMHN M0 Pa3IMYHBIM OCHOBAHUSAM
4-5. TlonsiTe 0 CKOPOCTH XUMHUYeckoi peakiuu. Karamus
2 XHMHYeCKHEe peaKlMi B pacTBOPax 9y, | 1. DnekrponuTuyeckas IUCCOLMALNS




2. OCHOBHBIE MOJIOKEHUS TEOPUH IEKTPOJUTHUECKON AUCCOLUALIIH

3-4. XuMHYeCcKHe CBOMCTBA KUCIIOT KaK 3JIEKTPOJIUTOB

5. X¥uMHYeCcKHe CBOMCTBA OCHOBAHUI KaK 3JIEKTPOJIUTOB

6. XuMU4ecKre CBOMCTBA COJICH KaK AJIEKTPOJIUTOB

7. IloHsiTie 0 TUAPOIIU3E COJICH

8-9. O6o0bmenne n cuctemaru3anus 3HaHui o reme. KontponsHas padora Ne 1

HeMeTaunasl 1 UX cOeTUHEHUS

214

1. O6mas xapakTeprucTUKa HEMETAIJIOB

2. O6mas xapakrepuctuka 3nemMeHToB VIl A—rpynmsl - ranoreHos

3. CoemuHeHNUs TaJOTCHOB

4. O6mias xapakTepucThka 3nemeHToB VI A-rpymisl — Xxajapkorenon. Cepa
5. CepoBoopoa U CyabGUIbI

6. KucnopoHble coelMHEHUs Cepbl

7. O01as xapakTepucTHKa 3J1eMeHTOB V' A—Tpynibl . A30T

8. AMMmuak. Conu aMMOHUS

9 -10. Kucnoponusie COeIMHEHUS a30Ta

11. ®ocdop u ero coequHeHUS

12. O6mras xapaktepucTrka 35eMeHToB 1V A—rpymmsl. Yriepos

13. KucnoponHsle coeIMHEHUs yriepoaa

14. YraeBoaopo b

15. Kucnoponconepxariue opraHuueckiue CoOeJUHEHUs

16. KpemHuui u ero coeTuHEHUS

17. CunukatHasi IPOMBILUIEHHOCTh

18. Iony4eHnne HEMETAIIIOB

19. Tlony4eHue BaKHEHIINX COEMHEHUI HEMETAIIOB

20 - 21. O6oOmenne U cucTeMaru3anus 3HaHWil Mo TteMe «Hemeraiuisl m ux
coeauneHus». KonrponbHas padora Ne 2

MeTajiibl H UX COeAMHEHUSA

14 4.

1. O6mas xapakTepucTUKa METaJIOB

2. X¥MHYeCKHe CBOMCTBA METAJJIOB

3-4. O0u1ast xapakTepucTHKa 31eMeHTOB | A—Tpynmbl
5. O6mmas xapakrepucTtuka 3nemeHToB || A—rpymmst
6. XKecTkocTb BO/IBI M CLIOCOOBI €€ YCTpaHEeHHUs

7. ANIOMAHHN U €70 COEINHEHUS




8-9. XKenes3o u ero coequHeHNUA

10. Koppo3us METaJioB U CIIOCOOBI 3aIIUTHI OT HEe

11 -12. Mertamisl B ipupoje. [Tonstue o MeTamaypruu
13. O6006meHre 3HaHMI TT0 TeMe «MeTauTb)

14. KontpoasHas pabora Ne 3

5 JlabopaTopHbIil IPAKTUKYM 74 | 1. Ilpaktuueckas paGora Ne 1. PemieHue sKCIepUMEHTANbHBIX 3ajad IO TeMe
«DJIEKTPOIUTUYECKAS TUCCOLIMALIMS
2. [Ipaktuyeckas padora Ne 2 «3yueHue CBOICTB COISTHONW KHCIOTHI»
3. IIpaxkTuueckas padorta Ne 3. «/3yueHue cBOWCTB CEpHON KUCIOTHI»
4. IIpaktuyeckas padora Ne 4. «IlomyueHue amMmmuaka u U3y4eHHe ero CBOMCTBY
5. Ilpaktuueckas pabora Ne 5. «[lomydeHHe yriIeKUCIIOTO ra3a U M3y4eHHUE €ro
CBOWCTB»
6. Ilpaktuueckas pabora Ne 7. PemeHue sKCnepUMEHTAIbHBIX 3a7a4 IO TEME
«MetamsDy
7. llpaktudeckas pabora Ne 6 «KecTKoCTh BOJBI M CIIOCOOBI €€ yCTPaHEHHSI»

6 XuMus M OKpyKaomas cpeaa 24 1. XuMu4yecKkui cocTaB MIaHETHl 3eMIIs
2. OxpaHa OKpy»>Karoien cpeibl OT XUMHUECKOTO 3arpsi3HEHUS

7 O0o00menue 3HaHuii Mo xumMuu 3a Kypc | 64 | 1. BemecrBa

ocHOBHO# mKkoJbl. Iloaroroska k OI'D 2. XuMUYeCcKUe peakiuu
3. OCHOBBI HEOPTAHUYECKON XUMUU
4-5. O600meHre U cucreMaTH3alnus 3HaHUM, MOJYy4eHHbIX B Kypce Xumuu §-9
kiacca. KontponpHas padora Ne 4
6. AHanu3 BBIMOJHEHUS KOHTPOJIBHOMN paboThI
Pe3epBHOe Bpemsi 24
Hroro: | 66u

B ToM 4uciie KOHTPOIBHBIX padoT — 4
IIpakTHyeckux pador - 7

1. VYcrHblil 0TBeT.
2. IlpoBepouHas paboTa (MMCbMEHHO).

Buabl onieHUBaeMbIX padoT




CamocTosTenpHas padoTta (MMCHbMEHHO).

JlaGopaTopHBIii ONBIT (TUCBMEHHOE OIMMMCAHUE IKCIICPUMEHTA).

[TpakTrdeckast paboTa (MMCEMEHHOE OMTUCAHKE IKCIIEPUMEHTA U PEIICHUE SKCTICPUMEHTAIBHBIX 33]1a4).
CooOmenue (noKman).

KonrtpomnbHas padora (IMCbMEHHO).

No gk w

Kputepuu onieHMBaHUS YCTHBIX OTBETOB M MMCbMEHHBIX PA00T 10 XMMHH

Pe3ynbTaTel 00yueHus OLIEHUBAKOTCS 1O MATHOATEHOM cucTeMe. [Ipu OlleHKe YUUTHIBAIOTCS CIICAYIOIINE KaYeCTBCHHBIE TTOKA3aTelId OTBETOB:
* nIyOMHA (COOTBETCTBHE U3yYECHHBIM TEOPETHUECKUM 0000IIEHUSIM);

*0CO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B IPOrpaMMe YMEHHUSIM MTPUMEHSITH ITOJTYICHHYIO HHPOPMAITHIO);
*[I0JTHOTA (COOTBETCTBUE 00BEMY MPOrPaMMBbI U MH(DOPMALIUY YUCOHHKA).
[Tpu orieHKe yYUTHIBAOTCS YUCIIO M XapaKTep OMMOOK (CYIIeCTBEHHBIC UIH HECYIIECTBEHHEIC).

Cyl1iecTBeHHbIE OMMOKU CBSI3aHbI C HEJOCTATOUHOM TITyOUHON U OCO3HAHHOCTHIO OTBETA (HApUMEP, YICHUK HEMPABUIIHHO YKa3all OCHOBHbBIC
MPU3HAKUA TIOHITHHA, SBICHUH, XapaKTEPHBIC CBOWCTBA BEIICCTB, HEMPABWIBHO C(HOPMYIMPOBAJ 3aKOH, MPABWIO U T.JO. WIH YYCHUK HE CMOT
MPUMEHUTh TEOPETUYCCKHE 3HAHUS JUIsl OOBSCHCHHMS W TIPEJCKA3aHUs SIBICHUH, YCTAHOBIICHHHM INPHYUHHO-CIICJCTBEHHBIX CBSI3CH, CpaBHEHUS U
KJIAaCCU(UKALIUU SBJICHHUH U T. II.).

HecymecTBeHHbIe OMIMOKN ONPEAENSIOTCS HEMOTHOTOM OTBeTa ( YIYIIeHHe U3 BHJa KaKoro-1u0o HexapaKTepHOro (akTa MpU OMUCAHUH BEIIECTBa,
nporiecca). K HUM MOXKHO OTHECTH OTOBOPKH, OIMCKH, JIOMYIICHHBIC TI0 HEBHUMATEIILHOCTH (HAaIIpuMep, Ha 2 U 0oJiee ypaBHEHUI PEaKIMi B MTOJIHOM
MOHHOM BHje omymieHa | ommbka B 0003HaUCHUU 3apsiia HOHA).

Pe3ynbrartel 00ydeHUsT TPOBEPSIOTCS B MPOIECCE YCTHBIX M NMHUCHMEHHBIX OTBETOB OOYYAMOIIMXCS, a TAK)KE MPHU BBHIMOJIHCHHA WMH XHMHYECKOTO
AKCIIEPUMEHTA.

O11eHKa YCTHOTO OTBETA

Ornenka «5»:

* OTBET MOJHBIN U MPABUIBHBIA HA OCHOBAHUH W3YYECHHBIX TEOPHUIL;

* MaTepHall U3JI0KEH B ONPEICIICHHON JIOTHUECKOH MTOCIIeIOBATeIbHOCTH, JIATEPATYPHBIM SI3IKOM;

* OTBET CaMOCTOSITEIbHBIMH.

Onenka «4»:

* OTBET MOJHBIN U MPABUIHHBIA HA OCHOBAHUH U3YYCHHBIX TEOPHUIL;

* MaTepHall U3JI0KEH B ONPEICIICHHON JJOTMIeCKON TIOCIIeI0BATSIIBHOCTH, IPU 3TOM JIONYIICHBI ABE-TPH HECYNIECCTBCHHBIC OITMOKH, UCIIPABICHHBIE TI0
TpeOOBaHUIO YUUTEIS.

Onenka «3»:

* OTBET MOJHBIN, HO TIPU ATOM JOMYIIEHA CYIIECTBEHHAs OIIMOKA UM OTBET HETIONHBIN, HECBSI3HBIN.



OreHka «2»:

* IIpU OTBETE OOHAPY)KEHO HETIOHMMAaHHE OOYYArOIIMMCS OCHOBHOTO COJIEpP)KaHHS y4eOHOTO Marepuaja WM JIOMYIICHBI CYIIECTBEHHBIC OITMOKH,
KOTOpBIC 00YJAIOIIUIACS HE MOXKET HUCIIPABUTH MPU HABOSAIIUX BOMPOCAX YUUTEISL.

OneHka «1»:

* OTCYTCTBHUE OTBETA.

O1leHKa MMCHbMEHHBIX Pa0OT

OMGHKCI IKCnepumerRmajilbHblXx VM@HMZZ.'
OHGHKa CTaBUTCsA Ha OCHOBAaHHNHU Ha6J'IIO,I[CHI/IH 3a 06y‘IaIOH_[I/IMI/IC$I U IIMCBbMCHHOI'O OTYCTA 3a pa60Ty.

Ornenka «5»:

* paboTa BBIMOJHEHA MOTHOCTHIO M MTPABUIIBHO, CICTIaHbl IIPABIIIbHBIC HAOIIOICHUS M BEIBOIBI;

* SKCHEPUMEHT OCYILECTBJIEH I10 IJIaHYy C YU€TOM TEXHUKHU 0€30IaCHOCTHU U MPaBUJI pabOThI C BELIECTBAMU U 000pYI0BAHUEM;

* MPOSIBIEHBl  OPraHU3alMOHHO-TPYAOBbIE YMEHHUS (HOJIJEPKUBAIOTCA YUCTOTa pabOYero Mecra U MOPSAJIOK Ha CTOJE, SKOHOMHO HCIOJIb3YHOTCS
PEaKTHBBI).

Onenka «4»:

* pa®oTa BBINOJIHEHA MPAaBUIIBHO, CJeaHbl IPAaBUIIbHbIE HAOMIOCHNS U BBIBO/IBI, HO MIPU 3TOM KCIIEPUMEHT MPOBEJCH HE NOTHOCTHIO WM JOMYIEHBI
HECYIIECTBEHHbIE OLIMOKHU B paboTe ¢ BellecTBaMU U 000py10BaHUEM

Onenka «3»:

* pa0oTa BBINIOJHEHA MPaBWJIBHO HE MEHEE YeM HAIlOJIOBUHY WJIM JOIYIIEHa CYLIECTBEHHas OomMOKa B XOJA€ JKCIEPUMEHTa, B OOBSICHEHUU, B
oopmieHnn paboThl, B COOMIOEHUH MPABUI TEXHUKHM OE30MAaCHOCTH MpU paboTe ¢ BellecTBAaMM M 0OOpYIOBaHHMEM, KOTOpas MCIpaBiseTcs IO
TpeOOBaHUIO YUUTEIS.

Onenka «2»:

* JIOTyILIEHbI Be (1 Oosee) CylIeCTBEHHbIE OIIMOKHN B X0/ SKCIIEPUMEHTA, B OOBSICHEHUH, B 0()OpMIIEHUN pabOThl, B COOJIIOIEHNH MPABUI TEXHUKH
6e301acHOCTH IpU paboTe ¢ BellecTBaMH U 000pYJOBaHUEM, KOTOPbIE 00yYaOLIHiics HE MOXKET UCIIPABUTH JAaXKe 10 TPEOOBAHUIO YUUTEIS.

Onenka «1»:

* paboTa He BBINOJIHEHA, Y 00YyJaIoLIerocs OTCYTCTBYIOT HKCIIEpUMEHTAIbHbBIE YMEHUSI.

Ouyenxa ymenutl peuiamov 3KCHEPUMEHMATIbHBLE 3a0ayu.

OueHKa «5»:
* [JIaH PENICHUS COCTABIICH TPABHIILHO;
* IPaBWJIHHO OCYIIIECTBIIEH MOJ00P XUMUYECKIX PEAKTHBOB U 000PY/IOBaHNUS;



* JJaHO IIOJIHOE OOBSICHEHUE U CHEIAHEBI BBIBOIEI.

OueHKa «4»:

* [JIaH PEIICHUS COCTABIICH MPABUIILHO;

* MPABWJIBHO OCYIIECTBIEH MOJA00P XUMHUUYECKHX PEAKTHBOM M OOOPYIOBaHMS, MPHU ATOM JIONYIICHO HE 0oJjiee ABYX HECYIICCTBEHHBIX OIIMOOK B
00BSCHEHNH U BHIBOJAX.

OneHka «3»:

* [IJIaH PEIICHUS COCTABIICH MPABUIILHO;

*TIIPaBWJIBHO OCYIIECTBIICH MOAOOP XUMUUYECKHX PEAKTUBOB M 00OPYI0BaHHMs, HO JOIYIIEHA CYIECTBEHHAs OINOKA B OOBSICHEHUHU U BBIBOJIAX.
Orenka «2»:

* IOTyIIEHHI 1Be (M OoJiee) OMMOKY B TJIaHE PELIeHHs, B TOA00pe XUMUUYECKUX PEAKTUBOB U 000PYI0BaHMs, B OOBbSICHEHUHU U BBIBOJAX.
Onenka « 1 »:

* 3371a4a HE pEIIICHA.

Oyenxa ymenull peuams pacyemuble 3a0a4i.

Ornenka «5»:

* B JIOTHYECKOM PACCYKICHHH U PEIICHUU HET OLIMOOK, 3a/1a4a pelieHa paioHaIbHBIM CIIOCOOOM.

Onenka «4»:

*B JIOTHYECKOM PACCYXKICHUU U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3a/1aua pelieHa HepalluOHaIbHBIM CIIOCOOOM WIIA TOMYIIEHO He Oojee ABYX
HECYIIECTBEHHBIX OITHOOK.

Onenka «3»:

*B JIOTUYECKOM PACCYXJICHUU HET CYIIECTBEHHBIX OIMMOOK, HO IOMYIIIEHA CYIIeCTBEHHAs OITMOKA B MATEMAaTUYECKUX pacueTax.

Onenka «2»:

*HMEIOTCSI CYIIECTBEHHBIE OMIMOKH B IOTHYECKOM PACCYKICHUU U B PELICHHUH.

Onenka «1»:

*OTCYTCTBUE OTBETA HA 3aJ]aHHeE.

OueHKa NUCbMEHHBIX KOHMPOJIbHbIX pa6om:

OneHKa «5»:

*OTBET MOJHBIN U MPAaBUILHBIN, BO3MOKHA HECYIIIECTBEHHASI OIIMOKA.

OneHka «4»:

*OTBET HEMOJIHBIN WM JOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIHUOOK.

OneHka «3»:

*paboTa BBIMOTHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIEeHA OJTHA CYIIECTBEHHAs OMIMOKA U TIPU ITOM JBE-TPU HECYIIECTBEHHBIC.
OrteHka «2»:

*paboTa BBIMOJTHEHA MEHBIIIE YEM HAMOJIOBUHY WU COJEPIKUT HECKOIBKO CYIIECTBEHHBIX OIIMOOK.




Ouenka «1»:
*paboTa HE BBIMOJIHEHA.

Ouenka nucbMeHH020 00KIa0a (coobuwerus) no meme.

KoHTposibHbIe , CAMOCTOSTENbHBIE U MPOBEPOUHBIE PAOOTHI MOTYT MO YCMOTPEHUIO YUUTEINS OLICHUBATHCS B COOTBETCTBHUHU C pa3paboTaHHON
UM KpuTepuaibHOW OanpHOU mkanoi. [llkama MomKHA COMPOBOXKAATHCS MEPEBOIOM B OTMETOUHbIE 0auibl ( OT «1» 10 «5») M MOKa3bIBaTh YPOBHU
YCBOEHUS MPOTPaMMBbI ( IOHWIKEHHBIN , HU3KWUMA, 0a30BbIi, MOBBIIIICHHBIN, BBICOKH).

[Ipu onieHKe BBIMTOIHEHHUS MTUCHMEHHOW KOHTPOJIBHON paboThl HEOOXOMMO YUUTHIBATH TPEOOBAHUS €IMHOTO OPPOrpadhuuIecKoro pekuma.
OTMmeTKa 3a UTOTOBYIO KOHTPOJIBHYIO Pab0Ty KOPPEKTUPYET MPEIIIECTBYIONIUE MPU BHICTABIEHUU OTMETKH 3a MOJIYTOIue, TO/.

KaﬂeHﬂapHO-TeMaTH‘IECKOC IJIAHUPOBAHUE

Ba3oBblii ypoBeHb 00pa3oBaHust
9 knace
(2 4 B HEeHemI0, Bcero — 66 4, u3 HUX 2 yaca - pe3eps)

Cpoku npoBeieHust
Tema
Neo ITo nnany | Ilo dpakry
n/n
IToBTOpeHne u 06001IeHNE CBeIEHMIT MO Kypcy 8 kiacca. Xumudeckue peakuuu (6 4)
Kiraccugukanus HeOpraHUYECKHUX BEIIECTB M X HOMEHKJIATypa. THIIBI XUMUUECKOH CBSI3H 01.09
1/1 Uucrpykrax no Th
2-3/2- | Knaccudukanusi XUMHYECKUX PEaKIMi 1Mo pa3InYHbIM OCHOBAaHHSAM 03.09
3
08.09
4-5/4- | TloHsTHE O CKOPOCTH XMMHUYECKOM peakiu. Karamus 10.09
5
15.09




XuMHnYeckune peakuuu B pactsopax (9 1)

1/6 DIIEKTPOTUTHYECKAS TUCCOITHATIHS 17.09
217 OCHOBHBIE TTOJIOKEHUS TEOPHUHU IEKTPOTUTHICCKON JUCCOIHAIIHN 22.09
3-4/8- | XuMuueckre CBOMNCTBA KUCIOT KakK 3JEKTPOJIUTOB 24.09
9

29.09
5/10 XHUMHYECKHE CBOMCTBA OCHOBAHUI KaK 3JICKTPOIIMTOR 01.10
6/11 XHUMHYECKHE CBOHCTBA COJICH KaK AJICKTPOJIUTOB 06.10
7/12 [ToHsITHE O THAPOIHU3E COJeH 08.10
8/13 O00011IeHNE ¥ CUCTEMATH3alIMs 3HAHUH 110 TeMe «XUMUYECKHE PEaKI[UK B PACTBOPAX JICKTPOJIUTOBY 13.10
9/14 KonTtposbHas pabora Ne 1 1o teme « XMUMHUYECKHE PEAKIIMU B PACTBOPAX JICKTPOIUTOB) 15.10

HemeTananl 1 ux coeqmuenus (21 1)

1/15 OO0m1ast xapakTepHCTUKa HEMETAJJIOB 20.10
2/16 O6mas xapakrepuctika HeMetamnoB VIIA — rpynmsl — ramoreHos. MacTpykTax o Th 22.10
3/17 CoeMHEeHUS TaJIOTeHOB 27.10
4/18 OO0mas xapakTeprcTuKa 3neMeHToB VIA- rpynmsl — xanskoreHos. Cepa 29.10




5/19 CepoBo10pOa U CYTbGHUIBI 10.11
Nucrpykrax no Th

6/20 KucnoponHsie coequHeHHS CEPhI 12.11
7121 OO0mast xapakTeprcThKa 31eMeHTOB VA —Tpymnisl. A30T 17.11
8/22 Ammuak. Conu aMMOHUS 19.11
9- Kucnopogusle coeqrHeHns a3ora 24.11
10/23-

24 26.11
10/25 | ®ocdop u ero coeMHEHUS 01.12
11/26 | O6uias xapakrepucTuka neMenToB IV A- rpymmsl. Yriaepon 03.12
12/27 | KucnopojHble COSAMHEHHS yIIIepoa 08.12
13/28 | YraeBomopomsl. MucTpykTak mo Th 10.12
14/29 | Kucnopojacoaepkalie OpraHnueckue CoeJHHEHUsI 15.12
15/30 | KpemHwuii 1 €ro coeMHEHUS 17.12
16/31 | CunukaTtHasi IPOMBINUICHHOCTb 22.12
17/32 | Tlony4eHre HEMETAIIIOB 24.12
17/33 | Ilonmy4eHne BayKHEHIINX XUMUYECKHX COCAMHEHUI HEMETAIIIOB 29.12
18/34 | OGoOuIeHUe 1 cHcTeMaTH3allHs 3HAHU# 110 TeMe «HeMeTasutbl 1 UX COeMHEHUSD 12.01

NHucrpykTax o Th




19/35 | KourponbHas padora Ne 2 o reme «HemeTassl 1 UX COCMHCHUS 14.01
MeTaaabl 4 ux coenunenus (14 q)
1/36 OO0mast xapakTepHCTHKa METAJIOB 19.01
2137 XHUMHYeCKHe CBONCTBA METAIIJIOB 21.01
3- OO0mast xapakTepHCTHKA 3IEMEHTOB |A-rpymiisl 26.01
4/38-
39 28.01
5/40 OO0mast xapakTeprcTuka 31eMeHToB || A-rpymmst
6/41 JKecTkocTh BOABI M CITOCOOHI €€ yCTpaHeHHS
7142 ATIOMUHHI 1 €T0 COETHHEHUS 09.02
8- Kerneso u ero coeauHeHMs 11.02
9/43-
44 16.02
10/45 | Koppo3usi MeTaisioB 1 crioco0bl 3auThl OT Hee. MHcTpykTax o Th 18.02
11-12/ | Metassl B ipupo/e. [ToHsTHE 0 MeTauTypriuu 25.02
46-47
02.03
13/48 O600m1eHre 3HaHUi 10 TeMe «MeTabh) 04.03
14/49 | KontponbHas padota Ne 3 o teme «MeTambn» 09.03

JlabopaTopHbIii NpakTHKYM (7 1)




1/50 [Tpaktudeckas padora Ne 1 Pemenne skcriepuMeHTANbHBIX 3a/1a4 IO TeMe «DNEeKTPOIUTHYECKAs! TUCCOLUALIHS» 11.03
Nucrpykrax no Th

2/51 [paktndeckas padota Ne 2. M3ydyeHue CBOMCTB COJISTHOW KUCIIOTHI 16.03
Nucrpykrax o Th

3/52 Ipaktryeckas pabota Ne 3. M3ydeHue CBOHCTB CEPHOU KHCIOTHI 18.03
Nucrpykrax no Th

4/53 ITpakTrueckas padora Ne 4. [lonyyeHne aMMuaKa ¥ M3y4CHUE €r0 CBONCTB 23.03
HNuctpykTax no Th

5/54 [IpakTrueckas padora Ne 5. [TosyueHue yrieKucIoro ra3a U M3y4eHHUe ero CBONCTB 25.03
NucrpykTax no Th

6/55 ITpaktuueckas padora Ne 6. XKecTKOCTb BOZBI U CIIOCOOBI €€ YCTpaHEHHS 26.03
HNuctpykTax no Th

7/56 [Mpaktudeckas padbora Ne 7. PenieHune skcriepuMEeHTAIBHBIX 3a]1a4 10 TeMe «MeTautbh» 30.03
NHucrpykTax o Th

XuMmus U oOKpy:kawumas cpeaa (2 4)

1/57 XHUMHYECKHH COCTaB TUTAHETHI 3eMJIs 01..04
Huctpykrax no Th

2/58 OxpaHa OKkpyXkarolien cpeapl 0T XUMUYECKOTO 3arpsA3HEHUS 13.04

O000menne 3HAHMI IO XUMHH 32 KypPC OCHOBHOI IK0JIBI. Ilonroroka k OCHOBHOMY rocyiapcTBEHHOMY 3K3aMeHy (6 1)
1/59 BemectBa 15.04
2/60 XYUMUYECKHE PeaKIiH 20.04




3/61 OCHOBBI HEOPraHUYECKOM XUMHU 22.04
4- O06o00menne 1 cucTeMaTU3anns 3HaHUH, MTOTydeHHBIX B Kypce xumuH §8-9 kimacca. KonrponsHaas padota Ne 4 27.04
5/62-

63 29.04
6/64 AHanu3 BBHITOTHEHHUS KOHTPOIBHOH paboTsl. [logBeaenne nToros roga 04.05
65-66 | PesepBHBIil ypok
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