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1. TTosicHUTEJBLHAS 3aIMCKA

Hannas paboyas mporpamma cocTtaBieHa Ha ocHoBe DeaepanbHOro ['ocynapcTBEHHOrO cTaHAapTa, TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
OCHOBHOU 00pa3oBaTEeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs, MPOTpaMMbl Kypca XUMUHU s 8-9 KiI1accoB 00IIe00pa3oBaTEIbHBIX
yupexaeHui, npeamerHas auHus ydeOHukoB O.C.I'abpuensna, WM.I.Octpoymona, C.A.CnmankoBa — M.: Ilpocsemenue, 2019. B Heil Taxxke
YUUTBIBAIOTCS OCHOBHBIE MJEH U MoJoxeHus [Iporpammel pa3BuTus U (GOPMHUPOBAHUS YHUBEPCATBHBIX Y4EOHBIX ACUCTBHUH TSI OCHOBHOTO OOIIEro
oOpa3oBaHus.

W3yuenmne xuMHuM B OCHOBHOI IITIKOJIE TIPU3BAHO OOECTICYHTD:

- hopmuposanue y yqamuxcs XMMAYECKON KapTHHBI MUpa KaK OPraHMYECKOW YaCTH €ro IeIOCTHON €CTeCTBEHHO-HAYYHOW KapTHHBI,

- pazeumue T03HAaBATEIbHBIX MHTEPECOB, MHTEIUIEKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN yJalluxcs B MPOIECCe M3YUCHUSI UMU XUMHUYECKOM HayKu U
ee BKJIaJa B COBPEMEHHBIH HAyYHO-TEXHUUYECKUH mporpecc; (GpopMHpOBaHHE BAKHEHIINX JIOTMYECKHX ONEpaluid MBINUICHUS (aHaIu3, CHHTE3,
000011eHNe, KOHKPETH3alusl U JIp.) B MpoIlecce MO3HAHUS CHCTEMbl BaKHEWIIMX MOHATHUN, 3aKOHOB M TEOPHUM O COCTaBe, CTPOSHUU M CBOMCTBAX
XUMHAYECKHUX BEIECTB,

- socnumanue yOSKACHHOCTH B TOM, YTO MPUMEHEHHE IMOJYYCHHBIX 3HAHUNW U YMEHHH MO XMMHHU SBISETCS OOBEKTUBHONM HEOOXOJUMOCTBIO IS
6e3omacHoil paboTHI ¢ BEMIECTBAMH U MaTe€pHajaMH B OBITY M Ha TIPOU3BOJICTBE,

- NpoeKmuposanue U pearu3ayus BEIMYCKHUKAMH OCHOBHOM IIKOJBI JIMYHOW 0Opa3oBaTeIbHON TPAeKTOPUU: BBHIOOP Mpoduis oOydyeHus B crapiiei
IIKOJIE WM MPOPECCHOHATHLHOTO 00pa30BaTEIBLHOTO YUPEKICHHS,

- 08l1adeHue KouegblMu KoMnemeHyuamuy: yaeOHO-TI03HaBaTeIbHBIMU, HH(OPMAIIMOHHBIMU, IIEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATHBHBIMHU.

2. O0masi xapaKTepHCTHKA y4eOHOI0 nmpeaMera

[Ipennaraemas pabouas mporpaMmMa Mo XMMHH pacKpblBaeT BKIaJ y4eOHOTO MpeaMeTa B JOCTHKEHHE 1eJe OCHOBHOTO OOIIero oOpa3oBaHus U
ONpeAeISIET BaXKHEUIINE CONEPIKATEIIbHBIE JIMHUU MTPEAMETA:

e «Bewecmeoy - B3aMMOCBSI3b COCTaBa, CTPOEHUSI CBOMCTB, ITOJYYEHUS U IPUMEHEHHUSI BELIECTB U MAaTEPUAJIOB;

o «Xumuueckasn peakyus» - 3aKOHOMEPHOCTH MPOTEKAHUS U YIIPABJIEHHUS MPOLIECCAMU MMOJYYEHUS U MPEBPAILCHUS BEIIECTB;

o «Xumuueckuti 13vl1K» - ONIEPUPOBAHUE CUCTEMON BAXKHEHIINX XMMUYECKUX TTOHIATH, BIaJICHUE XUMUYECKONH HOMEHKIIATYpOl M1 CUMBOJIMKOM;

o «Xumus u dHcusnby - COOJIOJICHNE MPABWI XMUMHUYECKOW OE30MacHOCTH TMPH OOpaIlleHWHd C XUMHUYECKMMH BEIIECTBAMU W MaTepuajaMu B
MOBCEHEBHOM KM3HHU U HA MPOU3BO/ICTBE.
B kxypce 3HaunTenbHAS POJIH OTBOJUTCS XUMHUYECKOMY IKCIIEPUMEHTY: MTPOBEACHUIO MPAKTUUECKUX Pa00T 1 JaOOpaTOPHBIX OMBITOB, (pHKCAIINN
Y aHAIlM3y UX Pe3yabTaToOB, COOIIOACHUIO HOPM U MIPaBHII O€30MacHON pabOThl B XUMUYECKOM KaOUHETE.
Peanuzarus mporpaMMbl Kypca B Tiporiecce 00ydeHus TT03BOIUT 00YJarONMMCsI IOHATh POJIb M 3HAUCHHE XUMUU CPEIU APYTUX HAYK O TIPUPOJIE.



3. MecTo Kypca XuMHH B OCHOBHOI 1IKO0JIe

®DenepalibHbII FOCYIapCTBEHHBINA CTaHIAPT MpelycMaTpUBAEeT U3yYeHHE Kypca XMMHUU B OCHOBHOM IIKOJIE KaK COCTAaBHOM 4acTW MpPeaMETHON
obmnacti «ECTECTBEHHO-HAYYHBIE IPEIMETHI».

Kypc paccunrtan Ha n3ydeHue npeaMera B o0beme 68 yueOHbIX YacoB 10 2 yaca B HeJlelto B 9 kiacce.

[Tporpamma peanuzoBana B yueOnukax xumuu ['abpuensa O.C., 1.I'.OctpoymoB, C.A.CnaakoB. Xumus 9 Kiacc, BEITYIIEHHBIX U3AaTeILCTBOM
«IIpocsemenne» 2020 r.

B cBsi3u ¢ ocobennoctsamu opranuzanun o0yuenus B 2020-2021 yue6HoM roy B pabouyro IporpamMMbl ObLIIH BHECEHBI H3MEHEHUS: TIPAKTHUYECKHE
paboThl, CAMOCTOSITENILHO BBIMIOJHSAEMbIE YUalTIMUCS, BBIHECEHBI B OTJIENbHBIN 0JI0K «J[a00paTOpHBI MPAaKTUKYM», YBEIMYEHO BPEMsl, HAIIPaBJICHHOE
Ha IIOBTOPEHUE U3YYEHHOI'O B IIPEBIIYILEM KypCe XUMUH.

B mporuiecce o0yueHus: UCHOIB3YIOTCS pa3HOOOpA3HbIE METO/ABI M TEXHOJOTUH, TAKME TEXHOJOTUHU JIMYHOCTHO-OPUEHTHUPOBAHHOTO MOJIX0/a B
o0y4yeHnu, HHPOPMAITMOHHO-KOMMYHHKATUBHBIE TEXHOJIOTUH, METOBI M MPHEMBI 3I0pOBhECOEpEraromero o0yuaeHus, MeTol IPOeKTOB, TEXHOJIOTHU
JUCTAHIIMOHHOTO OOY4EHHUS.

JucrannuonHoe odydenue — ¢opma oOydeHUs, IpU KOTOPOW MH(POPMAITMOHHBIE TEXHOJOTUHU SIBIISIOTCS BEAYLIMM CpeAcTBOM. Mcmonb3ys
AJIEMEHTHI TUCTAHIIMOHHOTO O0YYEeHHs YICHUK MOXKET 3aHUMAThCS CAMOCTOSITENIbHO, IPOCMATPUBATh BUJCOYPOKH, pellaTh 00pa3oBaTeIbHbIC 3aauu.

JuctanuinonHoe 00y4eHUE PACCUUTAHO:

- Ha y4alIuxcs, KeJarouX IpUoOpPECTH HOBbIE 3HAHMUSI, YBICUYCHHBIX YUEOHBIM MPEAMETOM;

- Ha BBITYCKHUKOB IIKOJBI, TOTOBSIIUXCA K IOCTYIJICHHIO B MPO(EeCCHOHAIBHBIE 00pa30BaTelIbHBIE YUYPEKICHHS CPEIHEr0 M BBICIIETO
o0pa3oBaHus;

- Ha TeX, KTO HE UMEET BO3MOXKHOCTHU MOJy4YUTh 00pa30BaTeIbHbIE YCIYTU B TPAJULIMOHHON OpPME 1O COCTOSIHUIO 3/J0POBbSI.

C 1esnplo peaan3alnyu 3JeMEHTOB JUCTaHIIMOHHOTO 00YYeHHs UCTIOIb3YIOTCS CIEeYIOIINE PECYPChI:

No ypoka Tema ypoka Hcnonb3yeMsblii pecypc
4-5 ITonsaTHE O CKOPOCTH XMMHUYECKON PEAKIIMH. https://resh.edu.ru/subject/lesson/2102/start/
Karamus
12 ITonsTHE O THApOIU3E CONei https://resh.edu.ru/subject/lesson/3123/start/
16-17 OO6as xapakrepucTuka semenToB VII A—rpynmsi | https://resh.edu.ru/subject/lesson/2075/start/
- TAJIOTEHOB
CoeMHEeHHUs TaJIOTEHOB
19 CepoBosiopos1 1 CyIbhUabI https://resh.edu.ru/subject/lesson/2434/start/
20 Kucnopousie coennHeHust cepbl https://resh.edu.ru/subject/lesson/2077/start/
22 Ammvuak. Conu aMMOHMS https://resh.edu.ru/subject/lesson/2078/start/
25 docdop u ero coeTMHEHUS https://resh.edu.ru/subject/lesson/2073/start/



https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/2102/start/&sa=D&ust=1601834204620000&usg=AOvVaw23S0QQklsayM3vtVBuPDy8
https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/3123/start/&sa=D&ust=1601834204621000&usg=AOvVaw2YupDl2wW-0-cj6zlyPBt8
https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/2075/start/&sa=D&ust=1601834204622000&usg=AOvVaw2PxaoBwhkNyV0wf-2hwDrQ
https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/2434/start/&sa=D&ust=1601834204623000&usg=AOvVaw29QopMbcEELTYVEDPLcrUt
https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/2077/start/&sa=D&ust=1601834204624000&usg=AOvVaw16_Kfy8ZVEYKuWdHs0A0SA
https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/2078/start/&sa=D&ust=1601834204625000&usg=AOvVaw0Q5Pxz46OsXf2nYsqTVRij
https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/2073/start/&sa=D&ust=1601834204626000&usg=AOvVaw0jqr8PWQ1nlEMWLaI7Xymw

30-31 Kpemuuii u ero coequHeHus https://resh.edu.ru/subject/lesson/2069/start/
CunukaTtHasi IPOMBIIUICHHOCTb
36 OOm1ast XxapaKTepUCTHKA METAJIIOB https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/1607/start/
45 Koppo3us MeTaiioB u criocoObl 3alIUuThl OT Hee https://resh.edu.ru/subject/lesson/3479/start/151187/
28 OxpaHa OKpy»Karolieid cpeabl OT XHUMHYECKOro | https://resh.edu.ru/subject/lesson/3504/start/151485/
3arpsi3HEeHUs

4. Pe3yabTaThl 0CBOEHUS Kypca XUMHHU

ITo 3aBCPUHICHUH KypCa XHMMHUH Ha 3TAlC OCHOBHOI'O O6IlI€FO 06pa3013aH1/1$1 BBIITYCKHHUKHU OCHOBHOH IIIKOJIBI AOJDKHBI OBJIAACTH CJIICAYIOIIUMUA
pe3yjibTaTaMu:

1. JIu4HOCTHBIE pe3yJbTaThbl:

1) ocosnanue cBOEH STHUYECKOM PUHAIICKHOCTH, 3HAHUE UCTOPHH XUMHUH U BKIIa[[a POCCHICKON XMMHUYECKOM HAYKH B MUPOBYIO XHMHIO;

2) ¢hopmuposanue OTBETCTBEHHOTO OTHOIICHHUS K T[O3HAHUIO XHMHH, TOTOBHOCTH M CIOCOOHOCTH YYallUXCS K CaMOPa3BUTHIO H
caM000pa30BaHMIO Ha OCHOBE N3YYCHHBIX (DAaKTOB, 3aKOHOB M TEOPHI XUMHHU; OCO3HAHHOTO BBIOOPA U NOCHpOeHIe NTHIUBHUTyalbHOW 00pa30BaTeIbHOM
TPaeKTOPHH;

3) popmuposarue 1ENOCTHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMJIEMOM YaCThEO KOTOPOIT SIBIISETCS XMMUUECKasi KAPTUHA MUPA;

4) onadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHUS HAyKU M OOIIECTBEHHOMN MPAKTUKH, B TOM YHCJIC U XUMHUYCCKHM;

5) oceoenue connanbHBIX HOPM, TPABUI MOBEICHHS, posicii U (HOPM COLMATIBHON KHU3HU B COLMyME, NPUPOJIC M YACTHOM JKU3HH Ha OCHOBE
HKOJIOTHYECKOM KYJIbTYpBI M 0€301IaCHOTO OOpaIIeH sl ¢ BEIIECTBAMH U MaTepHATIAMU;

6) popmuposanue KOMMYHHUKATHBHOW KOMITCTEHIIMHM B OOIIEHUH CO CBEPCTHUKAMHU U B3POCIBIMHU B ITpoIecce 00pa3oBaTeIbHOM, OOIIECTBEHHO-
MOJIE3HOHU, Y4eOHO-HCCIe10BaTeIbCKON, TBOPUECKON U IPYTUX BUJOB JIESITEIBHOCTH, CBSI3aHHBIX C XUMHEH. .

2. MeTanpeaMeTHbIe Pe3yJIbTATHI:

1) onpedenenue ueneit cOOCTBEHHOTO 00YUCHHUS, OCTAHOBKA U (GOPMYITUpOBaHKE /LIS ceOsl HOBBIX 3a/1a4;

2) naanuposanue MyTeil TOCTHKEHHMS JKeIIaeMOT0 pe3yJIbTaTa 00y4eHUsS] XUMHH KaK TEOPETHIECKOT0, TaK M MPAKTHIECKOTO XapakTepa;

3) coomuecenue cBOMX NEUCTBHI C TUIAHUPYEMBIMU pe3yJbTaTaMH, OCYLIECTBICHHE CIIOCOOOB ACWCTBHI NPH BBHIMOJHEHUU JTa0OPAaTOPHBIX U
MPAaKTUYECKUX paOdOT B COOTBETCTBUU C MPABWJIAMH TEXHUKH O€30MaCHOCTH;

4) onpedenenue NCTOYHNKOB XUMHUYECKOI HH(POPMAIIHH, €€ TOyYSHUE U aHAIN3, CO3aHIe HHPOPMAIIMOHHOTO MPOIYKTA U €T0 MPE3CHTAIHS;


https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/2069/start/&sa=D&ust=1601834204627000&usg=AOvVaw0yOyRXOcU6xX6-ClrkalLD
https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/3493/start/151213/&sa=D&ust=1601834204629000&usg=AOvVaw2QktToTky4LlvTFcwArNrT
https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/1607/start/&sa=D&ust=1601834204629000&usg=AOvVaw3BiNlFKaJCeONq5Q67faAp
https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/3479/start/151187/&sa=D&ust=1601834204630000&usg=AOvVaw0RKR43h_Kd3CyA-u9N9m5T
https://www.google.com/url?q=https://resh.edu.ru/subject/lesson/3504/start/151485/&sa=D&ust=1601834204632000&usg=AOvVaw0xJp1rs3AK_Cj_0HPA6ZHJ

5) ucnonvzoéaHue OCHOBHBIX WHTEJUIEKTYaJIbHBIX OIEpalfil: aHaiM3a W CHUHTE3a, CpaBHEHHS U CHUCTEeMaTH3alud, OOOOUIeHUS U
KOHKPETHU3allUH, 6bis6/IeHIUe TPUUUHHO-CICICTBEHHBIX CBS3€H U nocmpoenue JIOTHUYECKOTO PACCYXKACHUS M YMO3AKJIIOYEHUsT Ha MaTepualie
€CTECTBEHHO-HAYYHOI'O COJCPKAHNUS;

6) ymenue co3naBath, IPUMEHSTH U IPEOOPA30BLIBATH 3HAKUA M CHMBOJIbI, MOJICIH U CXEMBI JJIs PEUICHUS YIeOHBIX U TO3HABATEIILHBIX 3a/1a4;

7) hopmuposanue v pazsumue SKOJIOTHUECKOTO MBIIUICHUS, yMeHue IPUMEHITh €ro B I03HABATE/IbHONH, KOMMYHHKATHBHOHM, CONMAIbLHON
MIPAKTUKE U MPOPECCHOHATHHON OpUEHTAIINH,

8) cenepuposanue ek n onpeeeHnue CPeICTB, HEOOXOUMBIX VIS UX pear3alliu.

3. IlpeameTHbIe pe3y/abTaThI:

ow

©w o

11.

12.
13.
14.

15.
16.

yMeHue 0003HaYaTh XUMUYECKHE AIEMEHTHI, Ha3bIBaTh UX U XapaKTEPU30BaTh HA OCHOBE MOJIOKEHUS B IEPUOIUIECKON CUCTEME
.M. MeHneneena;

Gopmyauposarue A3y4eHHBIX TIOHATUN: BENMICCTBO, XUMUYCCKUH 2JIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHUOH, TTPOCTOE U CIIOKHOE
BEIIIECTBO, XMMUYECKasl pEaKIvs, BUIbl XUMHUYECKUX PEAKIIUN U T.II.

onpedenerue 1o (PopMyliaMm COCTaBa HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB, BAJIGHTHOCTH aTOMOB XUMHUYECKHUX AJIEMEHTOB WIIH
CTEIICHU UX OKHCJICHHUS;

nonumarue THPOPMAITUHU, KOTOPYIO HECYT XUMHUUYECKUE 3HAKH, (DOPMYIIbI, YPABHCHHSI,

YyMeHue KIacCU(UIIMPOBATH MTPOCTHIC U CIIOKHBIC BEIIECTBA;

G opmynuposarue IEPUOIUIECKOTO 3aKOHA, 0OBICHEHHE CTPYKTYPHI M HHPOPMAIINH, KOTOPYIO HECET MEPUOUYECKast CHCTEMa XUMHYECKUX
aneMeHToB J[.M1.MeHneneeBa, pacKkpeITHE 3HAUEHUS IIEPUOIUYECKOTO 3aKOHA;

YMeHue XapaKTePU30BaTh CTPOCHUE BEIIECTBA — BUAbl XUMHUYECKHUX CBS3€M U TUITbI KPUCTAUIMYECKUX PEIIETOK ;

onucaHue CTPOCHHSI aTOMOB XUMUYECKHUX AJIEMEHTOB C MOPAIKOBBIMU HOMepamu 1-20 u 26, 0ToOpakeHHe UX ¢ TOMOIIBIO CXEM;
cocmasenenue GopMyin OKCUIOB XUMUUECKHX 3JIEMEHTOB M COOTBETCTBYIOIINX UM THAPOKCUJIOB;

. HanucaHue CTPYKTYPHBIX (HOPMYJT MOJIEKYJIAPHBIX COETUHEHNUN U (POPMYIbHBIX €JMHULl HOHHBIX COCTUHEHUH 110 BaJICHTHOCTH, CTENICHH

OKHCJIICHHUA NIIN 3ap$u1y HOHOB,

ymerue HOPMYIUPOBATH OCHOBHBIE 3aKOHBI XMMHH: TIOCTOSIHCTBA COCTABa BEUIECTB MOJIEKYISPHOTO CTPOEHUS, COXPAaHEHUS MacChl
BEILIECTB, 3aKOH ABOTaJIpo;

ymerue HOPMYIUPOBATH OCHOBHBIE TIOJOKEHUSI aTOMHO-MOJICKYJISIPHOTO YUEHUS M TEOPUU AJIEKTPOIMTUIECKON JUCCOIUAINY;
onpeoeneHue TIPU3HAKOB, YCIIOBUH MPOTCKAHUS M IPEKPAICHUS PEAKITHIA;

cocmasienue MOJEKYISIPHBIX YPAaBHEHUM XUMHYECKHUX PEAKIIHid, MOJATBEPKIAIONINX O0IIHE XUMHUYECKIE CBOHCTBA OCHOBHBIX KJIACCOB
HeOpFaHquCKI/IX COC}II/IHGHI/Iﬁ 158 0Tpa>1<a}011mx CBs3H Me>1<)1y KJ1accaMu COC}II/IHeHI/II\/’I;

cocmasienue ypaBHEHHI PEaKIuil C y9acTHEM DIIEKTPOIUTOB TaKKe B MOHHOH QopMme;

onpedeneHue IO XUMUYECKUM ypaBHEHUSAM MPUHAJUIEKHOCTH PEAKIUI K ONpe/IeICHHOMY TUITY WU BUAY;



17. cocmasnenue ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN C TTOMOIIBIO METO/1a AJIEKTPOHHOT0 OanaHca;

18. npumeHenue IOHATUN «OKUCIEHUE» U «BOCCTAHOBJICHUE) VISl XaPAKTEPUCTUKU XUMUYECKUX CBOMCTB BEIIECTB;

19. onpedenenue c TOMOILBIO KAUeCTBEHHBIX PEAKIINIA XJIOPUI-, CYIb(aT- U KapOOHAT-aHHOHOB U KaTHOHA aMMOHMSI B pacCTBOpE;

20. 00vsACHeHue BIUSHUAS PA3IHYHBIX ()aKTOPOB HA CKOPOCTH PEAKIUH;

21. ymenue XapaKTepru30BaTh MOJ0KEHHE METANIOB M HEMETAJJIOB B IIEPUOIUYECKON cHCTEME 3JIEMEHTOB, CTPOSHUE UX aTOMOB M KPUCTAIIOB,
obmue Gpu3nveckre U XUMHIECKHUE CBOMCTBA,

22. 00vAcHeHue MHOT000pa3us MPOCTHIX BEIIECTB SBJICHUEM AJJIOTPOIIMHU C YKa3aHHEM €€ MPUYUH;

23. ycmanogneHue pa3iuiauii Tuapo-, TUPO — U SJIECKTPOMETALTYPTUU U WLTIOCTPUPOBAHUE ITUX PA3IMYUN TPUMEPAMHU MPOMBIIIIIEHHBIX
CHO0Cc000B MOJTyYEHUSI METAILIOB;

24. ymenue dasamsv 00IIYIO XapakTepucTuky 3nmeMeHToB I, II, VIIA — rpynm, a Takke BOIOpoa, KUCIOpoia, a30Ta, cepkl, pocdopa, yriepona,
KpeMHUS U 00pa30BaHHBIX UMU MPOCTHIX BEIECTB M BAKHEHIIINX COCTUHEHH (CTpOEHUE, HAXOXKICHHUE B IPUPOJIC, IOTyYEHHE,
(du3nUecKre U XUMUICCKUE CBOMCTBA, IPUMEHEHHCE);

25. yMenue OMIICHIBATH KOPPO3UIO METAIIJIOB U CIIOCOOBI 3aIUTHI OT HEE;

26. ymenue TPOU3BOIUTH XUMUICCKUE PACUETHI 10 (JOPMYJIaM U YPaBHEHUSIM PEaKIIHiA;

27. onucauue CBONUCTB U MPAKTUYECKOTO 3HAUYCHHUS U3YUYEHHBIX OPTraHUYECKUX BEILECTB;

28. 8binonHeHue 0003HAYEHHBIX B IPOrPaMMe SKCIIEPUMEHTOB;

29. cobarodeHue ipaBui 0€30MacHON pabOThl B XUMHYECKOM KaOWHETE.

4. Copep:xaHue y4eOHOro npeaMera u TpeGOBAHUS K YCBOCHHIO MPOTrPaMMbI

Kypc xumum 9 kmacca mpeamnoniaraeT u3ydeHue cienyromux pasnaenoB: «lloBropenue u o0000IIeHHE CBEIEHUNM TO Kypcy 8 Kiaccay,
«XUMHUYECKHE PEAKIIUU B pACTBOPAX AIEKTPOIUTOBY, «HemeTansl u uX coeMHEeHUs», « MeTallIbl U X COETMHEHUS», «XUMHUS U OKPYXKaIoIlas Cpeiay,
a Takxke «O0001IeHre 3HaHU 110 XUMHH Kypca OCHOBHOM miKoJbl. [ToaroroBka Kk OCHOBHOMY rOCYJIapCTBEHHOMY SK3aMEHY»

IloBTOpEeHue u 00001IeHMe CBeIeHUIl 10 Kypcy 8 Kiacca

bunapusie coenunennsi. OKCUIBI cOeo0pa3yrolme U Hecoeoopasyromiue. [ uapokcuapl: OCHOBaHUs, aM()OTEPHBIC THAPOKCH/IBI,
KHUCJIOpOJIcoAepKalIe KuciaoTsl. CpeHue, Kuciable, OCHOBHbIE U KOMILIEKCHBIE COJIH.

Tunsl cBs3u. MonHbIi TN cBsi3u. KoBaneHTHas oyisipHasi 1 KOBAJIEHTHASI HEMOJISIPHAS CBA3b. MeTaminueckast CBA3b

O06o011eHne CBeAeHH 0 XUMUYecKuX peakiusax. Kinaccupukanus XuMHUECKUX peaklui Mo pa3IuuyHbIM OCHOBAHMSIM: COCTaBY U YUCITY
pearupyromux 1 o0pa3yromuxcsi BEMIECTB, TEIUIOBOMY (PG EKTy, HAITPaBICHUIO, U3MEHEHUIO CTETICHEW OKHMCIICHUS YJIEMEHTOB, 00Pa3yIOIIuX
pearupyromre BenecTna, (hase, MCIOIb30BaAHUIO KaTallu3aTopa.

[TonsiTHEe O CKOPOCTH XUMHUUYECKOU peaknuu. DaKTOPhI, BIUSIONMINE Ha CKOPOCTh XUMUUYECKHUX PEAKIIUN: TIPUPOJIa pearupyrolmnx BEUIeCTB, UX
KOHIIEHTpalusl, TeMIlepaTypa, oAb CONPUKOCHOBEHUSI, HATMYUE Kartanuzaropa. Katanus.
JdemMoHcTpauuu

e O3HakoMJIEHHE C KOJUJIEKIIUSIMU METANIOB U HEMETAJIOB.



e O3HaKOMJIEHHE C KOJUICKIIUSIMHU OKCHJIOB, KUCIIOT U COJICH.
e 3aBUCHUMOCTbH CKOPOCTH XMMHUYECKON PEaKLUU OT MPUPO/Ibl PEarupyroIINX BEIIeCTB.
e 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEAKIIMH OT KOHIIEHTPALIMKM PEarupyroInX BEIIECTB.
e 3aBUCHUMOCTbH CKOPOCTH XHUMHUYECKON PEAKIIMU OT TUIOIIAJX COMTPUKOCHOBEHHUS PEArupyONIUX BEIICCTB («KHUIISIIUN CIION» ).
e 3aBUCHUMOCTbH CKOPOCTH XMMHUYECKON PEaKLUU OT TEMIEPATYPbl PEarupyrouux BEIIeCTB.
JlaGopaTropHbie ONBITHI
1. B3aumopeiicTBue aMMHaKa U XJIOPOBOJIOPO/IA.
2. Peakuust HeUTpaau3aiuu.
3. HaGmroenue TerioBoro 3 gexra peakiuu HeHTpaaTu3aim.
4. BzaumoerictBue cepHoit KUCIOThI ¢ okcuaom meau (II).
5. PasznmosxeHune nepokcuaa BoJopoia C IMOMOIIBIO KaTaia3bl KapToges
6. 3aBUCMOCTH CKOPOCTH XUMHUYECKOM PEaKIIuu OT MPUPO/IbI pEarupyooIluX BEIIeCTB Ha TPUMEPE B3aUMOACHCTBUS pPaCTBOPOB THOCYJIb(aTaHATPHS U
xJiopuja 6apusi, THOCYIb(haTa HATPUS U COJSTHON KHUCIOTHI.
7. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peakiy OT MPUPOJIbI METAJIOB IPU UX B3aUMOJEHCTBUU C COJISTHON KHCJIOTOM.
8. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIMU OT MPUPOIbI KUCIOT MPU B3aUMOJCHCTBUU UX C JKEJIE30M.
9. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEAKLMK OT TEMIIEPATYPHI.
10. 3aBUCUMOCTH CKOPOCTH XUMUUYECKON PEAKIIUU OT KOHIICHTPALIHH.
11. 3aBUCUMOCTBH CKOPOCTH XUMUUYECKON PEAKIIUU OT TUIOMIAJN CONTPUKOCHOBEHUS PEAarupyronuX BEIIECTB.
12. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW PEaKIMK OT KaTaau3aropa.
XuMH4YeCKHe Peaklii B PACTBOPAX AJIEKTPOJIUTOB
[TonsiTie 00 SMEKTPOIUTHUECKON TUCCOLMAIUU. DIEKTPOIUTHI M HEDNEKTPOIUTH. MexaHU3M UCCOLMALMU SJEKTPOJIUTOB C PA3IUYHBIM
xapakTepoM cBsi3u. CTENeHb AJIEKTPOIUTHIECKOM nucconnannu. CHIbHBIC U C1a0bIe JIEKTPOIUTHL.
OcCHOBHBIE TOJIOKEHUS TEOPUU DIIEKTPOIUTUUYECKON aAuccoruanmu. Knaccudukaius HOHOB U UX CBOHCTBA. KUCIIOTHI, OCHOBaHHS U COJU Kak
AIEKTPOJUTHI. VX Kitaccudukanust U TuCCoIraIus.
OO01re XuMHUYeCKIe CBOMCTBA KUCIIOT: U3BMEHEHUE OKPACKU WHIUKATOPOB, B3aUMO/ICHCTBHE C METAJNIaMU, OKCUIAMH ¥ THIPOKCHUIAMHU METAIIJIOB
U coyiiMu. MoJekysipHble U HMOHHBIE (TTOJIHBIE ¥ COKPAIIEHHbBIE) YPAaBHEHUSI PEaKITUil.
XUMHUYECKUN CMBICIT COKPAIIEHHBIX YPABHEHUH. Y CIIOBUS MPOTEKAHUS PEAKIIMI MEX/1y SJIEKTPOIMTAMH 10 KOHUA. P/ aKTUBHOCTH METAJJIOB.
OOmme XUMHYECKHE CBOMCTBA INEJIOYEH: B3aUMOJEHCTBHE C KHCIOTAaMM, OKCHJAMU HEMETaJIoB, coisaMmu. OOIpue XWMUYECKHE CBOMCTBA
HEPacCTBOPUMBIX OCHOBAHHUI: B3aMMOJIEUCTBUE C KUCIOTAMHM, Pa3NI0KEHHUE MPU HarpeBaHUU.
OO0me XMMUYECKHEe CBOMCTBA CPEHUX COJICH: B3aMMOJICHCTBHE C KUCIOTAMH, IIEJI0YaMU, COJSIMU U MeTajllaMu. B3auMoIeicTBHuEe KHUCIIBIX
COJIEH CO IIEJI0YaAMU.
[Muaponms, kak 0OMEHHOE B3aMMOJICHCTBHE COJIel ¢ BOJOW. [ MaApomn3 conmu CHIIbHOTO OCHOBAHUS U ¢l1a0oil KUcaoThl. ['uaponu3 conu ciaboro
OCHOBaHMS U cuiIbHOU KucaoThl. [lkama pH.



CBoiicTBa KUCJIOT, OCHOBAaHUN, OKCUJIOB U COJIEM B CBETE TEOPHUM IIICKTPOJIUTHYECKON TUCCOLUALUU U OKUCIUTEIBHO -BOCCTAHOBUTEIBHBIX
peaKuuid.
JdemoncTpanmu.
e HcnbITanue BenIeCTB U UX paCTBOPOB HA 3JIEKTPONPOBOIHOCTD.
e 3aBUCUMOCTb JIEKTPOIPOBOJIHOCTH YKCYCHOW KMCJIOTHI OT KOHLIEHTPALIUH.
e JIBMKEHHE OKpPAILLIEHHBIX HOHOB B 3JIEKTPUUYECKOM IOJIE.
o Omnpeznenenue xapakTepa Cpejibl B pacTBOpax COJICH.
JlaGopaTopHbie ONBITHI.
13. Iucconmanust cnadbIX JIEKTPOIUTOB HA IIPUMEPE YKCYCHOM KUCIOTHI.
14. '3MeHeHue OKpacKyu MHIUKATOPOB B KUCIIOTHOU CpeJie.
15.Peaknus HeWTpanu3auuy pacTBOPA MWENOYU PATUYHBIMUA KUCIOTAMU.
16. Ilonyuyenue ruapoxcuaa meau (I1) 1 ero B3aumMoIeliCTBUE C Pa3IMUYHBIMU KUCIOTaMH.
17. B3aumopeicTBuEe CHIIBHBIX KUCIOT ¢ okcuaoM meau (11).
18. BzaumopeiicTBrE KUCIIOT C METAJLJIAMHU.
19. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.
20. [Tonyyenue cTy1HI KPEMHUEBON KUCIOTBHI.
21. KauectBeHHas peakiys Ha XJIOPUA- WU CyIb(aT-uOHbI
22. 3meHeHnne oOKpacKu WHIUKATOPOB B IICIOYHOU CpeEJIe.
23. BzauMopeiicTBrE IEN0YEH C YIIIEKUCIBIM Fa30M.
24. KauecTBeHHast peakiis Ha KAaTHOH aMMOHHS.
25. Ilonyuyenue ruapokcuaa meau (1) u ero pasnoxenue.
26. BzaumoseiicTBrue kapOOHATOB C KUCIOTAMH.
27. llonyuyenue ruapokcuna sxemnesa (II0).
28. BzaumogeiicTBue xenesa ¢ pactBopoM cyibgpara menu (11)
IIpakTnyeckune padoTnl
1. Pemenue skcriepuMEHTAIBHBIX 3a7a4 M0 TeMe «DJIEKTPOIUTHUECKAs TUCCOLUALINS
HeMeTa/uibl M UX COeIMHEHUS
Crpoenne aToMOB HEMETAUIOB M UX moJjiokeHue B [lepmoanueckoit cucreme. Pan anexrpoorpunarensHOCTH. Kpucrammnyeckue pemeTku
HEMETAIIJIOB — MPOCTHIX BEIIECTB. AJUIOTpONus U €€ mpuunHbl. PU3ndeckue cBoicTBa HeMeTaioB. OO0IIMe XUMHYECKHEe CBOMCTBA HEMETAIIIIOB:
OKHCITUTEIHHBIE U BOCCTAHOBUTEIBHEIE.
["asorensl, CTpoeHUE UX ATOMOB M MOJIEKYJI. PU3MUECKUE U XUMUYECKHUE CBOMCTBA TrAJION€HOB. 3aKOHOMEPHOCTHU U3MEHEHUSI CBOMCTB T'aJIOT€HOB
B 3aBUCHUMOCTH OT HUX ToyiokeHusi B Ilepmoamyeckoil cucrteme. HaxoxkaeHue raJloreHOB B MPUPOAE M UX TMONydeHHe. buonornyeckoe 3HayeHUE U
MIPUMEHEHUE TaJOreHOB.



["anoreHoBOJOPOIBI M COOTBETCTBYIOIIME WM KHUCJIOTHI: IUJIAaBUKOBas, COJIAHAs, OpPOMOBOJOPOJAHAS, HOAOBOAOPOAHAS. [ ajoreHuabl.
KagecTBeHHBIE peakIiuy Ha TATOTeHUA-UOHEI. [IpuMeHeHne COeIMHEHU TaIOTeHOB U UX OMOJIOTHYECKas POJIb.

O6m1as xapakTepuctrka 3aeMeHToB VIA-rpymmel. Cepa B Ipupo/ie U e€ morydeHue. AJUIOTPOITHBIE MO (DHUKAITAN CEPhI U UX CBOMCTBA. XUMUYECKUE
CBOMCTBA Cepbl U €€ IPUMEHEHUE.

CepoBOJOpO/I: CTPOEHUE MOJIEKYIbI, (pU3nYeckue U XMMUYECKUEe CBOWCTBA, MoiyueHue u 3HaueHue. CepoBogopoaHas kuciora. Cynbpuabl U ux
3HavyeHue. JIIoMUHO(DOpBHI.

Oxcun cepri(1V), cepHucras Kuciora, cynbQursl. KauecTBeHHas peakius Ha Cylb(pUT-HoH.

Oxcun cepri( VI), cepHast kucnota, cynbdarel. Kpucrammoruaparsl.

Cepnas kucinoTa - CWIbHBIN 3yiekTponuT. CBoicTBa pa30aBIeHHON CEpHOM KHUCIOTHI, KaK TUIUYHON KUCIOTHI: B3aUMOJCICTBHE C MeTajllaMH,
OCHOBHBIMH U aM(OTEPHBIMU OKCHUJIAMH, OCHOBAHUSAMH U aM(pOTEPHBIMH THIPOKCUAAMH, colisiMu. KauecTBeHHas peakius Ha Cynb(ar-nuoH.

OO0mas xapakTepucThKa 3JeMEHTOB VA-rpynmnbl. A30T, CTPOGHHE €ro aToMa U MoJieKynbl. du3nudeckre U XUMUYECKHE CBOWCTBA M MPUMEHEHHUE
a3oTa. A30T B IPUPOJIE U €ro OHOJIOruYecKast poib.

AMMHaK, CTpOo€HHE MOJIEKYNbl U (U3UYECKUE CBOMCTBA. AMMHayHas BOJa,, HAIIATBIPHBIA CIHPT, TUAPAT aMMuaka. JIOHOPHO - aKIENTOPHBIN
MeXxaHM3M 00pa30BaHUs KaTHOHA aMMOHUsS. BoccraHoBuTeNnbHbIE cBOMCTBA aMMHaka. Cojau aMMOHUS M MX IpuMeHeHue. KauecTBeHHas peakuusi Ha
KaTHOH aMMOHHUSL.

Oxcupl a30Ta: HECOIE00PA3YIOLIUE U KUCIOTHBIE. A30TUCTAs! KUCIOTa U HUTPUTHI. A30THAsI KMCIIOTa, €€ MoTy4eHue u cBoiictBa. Hutpatsl.

docdop, ctpoenne atroma u aorponus. Pochunasl. ochun. Oxcun pochopa(V) u oprodochopnas kucnora. docdatsl. DochopHbie ynoOpeHus.
NucexTnumas!.

OOw1as xapakTepucTUKa 31eMeHTOB [V A-Tpymmbl: 0cOOEHHOCTH CTPOEHUS aTOMOB, IPOCTHIX BELIECTB M COCMHEHUH B 3aBUCUMOCTH OT TOJ0XKEHUS
aneMmeHToB B [lepuoanueckoit cucteme. Yriiepoa. AIOTPOIIHbIE MOAU(PUKALIMU: alnMa3, rpapuT. AMOPQHBIN yriepo: caxa, akTUBUPOBAHHBIN YT oJib.
AncopOrus. Xumuueckue cBoiictsa yriepoja. Kokcoxummuueckoe Mpou3BOICTBO U ero mpoayKius. Kapousl.

Oxkcun yriepoma(Il): ctpoenue momnekysbl, nmoiayuenue u ero cBorcrra. Oxcup yraepoaa(IV): ctpoenue Monekysnbl, MOTyYeHHE U €ro CBOMCTRBA.
VYronpHas kucnoTa. Coiau yroiabHON KUCIOTHI: KapOOHATHI U THAPOKapOOHATHL. TeXHUYEeCKas U MUIIEBas CO/a.

Opranuueckast XuMusi. YTJI€BOJOPO/IBL..

MertaH, 3TaH 1 IpONaH Kak MpeeibHble (HAChIILEHHbIE) YIIEBOAOPOAbl. DTUJICH U alleTUJIEH, KaK Helpe/esibHble (HEHACBIIIEHHbIE) YTITIEBOIOPOIbI.
CrpykrypHble Gopmyisl BeulecTB. ['opeHue yrieBonopoaoB. Peakiuu aeruapupoBaHus MpeleibHBIX YIriieBoAOpooB. KauecTBeHHbIE peakiuu Ha
HENpPEIENbHbIE COCIUHEHMS.

CrupTbl. DTUIIOBBIN CIIUPT, €0 MOJIy4eHUE, IPUMEHeHHne U (u3Hnoiaorudeckoe aeiicrsue. TpéxaTroMHusblil ciupT riunepuH. KauecTBeHHas peakius
Ha MHOTOQTOMHBIE CITUPTHL. YKCYCHAasi KMCJIOTa - IPEJCTaBUTEINb Kiacca KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenue ero aroma u coiictBa. Kpemuuii B mpupoae. Cunnnunasl u cunad. Oxkeun kpemausi(IV). Kpemuuesas kuciora u e€ coinu.
ITpousBosacTBO CcTeksia U IieMeHTa. [IpoayKIusl CHIIMKAaTHOW NMPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, dapdop, dasHc. Ontuueckoe
BOJIOKHO.



Hemeramnsl B ipupoe. @pakiinoHHas EperoHkKa >KUIKOTO BO3IyXa Kak CIoco0 MoTydeHus KUCIopoa, a3oTa, aproHa. [lomydyenue docdopa,
KPEeMHHSI, XJI0pa, H0/1a. DIEKTPOJIU3 PACTBOPOB.
[TomydyeHue cepHON KHUCIOTHI: CHIPbE, XMMHU3M, TEXHOJOTHUYECKAsl CXeMa, METOJ KHIIAIIEro CJIOs, MPUHIIUIBI TEIJI000MEHa, MPOTUBOTOKA U
uupkyasanuu. Oneym. [Ipon3BocTBO aMMHuaka: CbIpb€, XMMHU3M, TEXHOJIOTHYECKAsI CXEMa.
JdemoHcTpauuu
o Komiekuus HeMeTalIoB.
e Mojenu KpUCTAUNIMYECKUX PEHIETOK HEMETAVIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e O30HATOP M MPUHIIUIIBI €70 PAOOTHI
['opeHre HeMeTalIOB - IPOCTHIX BEIIECTB: cepbl, pochopa, APEBECHOTO YTIIS.

e (OOpa31bl raJIoreHoB - IPOCTHIX BELIECTB.

e BsaumopelicTBue rajJoreHoB ¢ METaJIJIaMH.

e BriTecHenue xyopa 6poMOM MM HOJA U3 PACTBOPOB UX COJIEH

o  Komreknus npupoaHbIX COEIUHEHUN XJ10pa.

o BsaumopeiicTBre cepbl ¢ METAINIAMMU.

o T'openue cepsl B kuciaopoze

o Komnexuus cyabGUaHbIX py.

o KauecTBennas peakuus Ha cyab(UI-MOH

e OOeciBeurBaHHE OKPAIIEHHBIX TKAHEH U 1IBETOB CEPHUCTHIM I'a30M.
e B3saumonelcTBuEe KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJBIO.
e  OOyriuBaHHe OPraHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTON
e Jlmarpamma «CocTaB BO3/1yXay.

e Bugeodparments! u cnaitnsl «Itnusu 6azapbi».

o Ilonydenue, cobupanue u pacro3HaBaHUE aMMHAKA.

e Paznoxenue Guxpomatr aMMOHHSI.

e B3saumonelcTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTBI C MEJIBIO.
- I'openue ué€pHoro nopoxa.

Pa3noxeHne HUTpaTa Kajaus U TOpEHUE IPEBECHOIO YyrojibKa B HEM

- OOpa31sl MPUPOIHBIX coearnHeHUH docdopa.

['openue docdopa Ha BO3ayXE U B KUCIOPO/IE.

[Tony4yenue 6enoro gochopa 1 UCHIBITAHUE ETO CBOMCTB
Komnexmust «O0pa3ibl NPUPOIHBIX COSTMHEHUN YTIIIepoaa»



e [Iloprper H./l.3enunckoro. IToraomneHne akTHBUpOBaHHBIM yIJIEM paCTBOPEHHBIX BEIIECTB MM Ia3o0B.

e  YCTpOHCTBO NPOTHUBOTA3a.

e Mogenu Mosnexysl MeTaHa, 3TaHa, STUICHA U allcTUIICHA.

o BsaumopeiicTBue aTuneHa ¢ OpoMHOMN BOJIOW U pacTBOPOM IepMaHraHaTa Kajius.

o OOmue XUMHUYECKUE CBOMCTBA KUCIIOT Ha PUMEPE YKCYCHOM KHCIIOTHI.

o KauecTBeHHas peakiys Ha MHOIOATOMHBIE CIIMPTHI.

o Komneknus «O0Opa3ipl IpUPOAHBIX COSAUHEHUH KPEMHUSD.

o Komneknus crexna, KepaMHMKH, LIEMEHTA U U3ACIUN U3 HUX.

o Komekuus npoaykuuu CUIMKaTHON TPOMBILLIEHHOCTH.

o Buneodpparmentsi u cnaiiapl «I[Ipon3BOICTBO CTEKIIA M IEMEHTA) .

o Komnexnus «IIpuponHsie coeAMHEHNU HEMETAIIIIOBY .

e Buneogpparments! u cnaiiapl «@pakMOHHAs EPETOHKA KHUJIKOTO BO3LyXa»

o Buneodparments! u cnaiinsl «[lomyuenne Bo1opo/ia, KUCIOPOA U TaJOTEHOB YJIEKTPOIUTHUECKUM CITIOCOOOM.
e Mogenu annapaToB 1 IPOU3BOICTBA CEPHOU KUCIIOTHI.

e Mopenp KUIALIETO CIIOSL.

e Mopenb KOJIOHHBI CHHTE3a aMMHAKaA.

o Buneodparmentst u cnaiiapl «IIpou3BoICTBO cepHO KUCIOTH. "' BuaeopparmeHnTs! u craiinbl « Ipon3BoaCTBO aMMHaKay.
o Komnexnus «CpIpb€ ISl TONTYYEHUS CEPHON KUCTOTHI».

JlaGopaTopHble ONBITHI

29.
30.
31.
32.
33.
34.
35.
36.

Pacno3naBaHue raJloreHu-MOHOB.

KauecTBeHHbIE peakiy Ha Cyab(haT-UOHBI.

KauecTtBenHas peakiys Ha KAaTHOH aMMOHUS.

XHUMUYECKUE CBOMCTBA A30THOM KHCIIOTHI, KaK 3JIEKTPOJIUTA.
KavecTBeHHbIe peakiuu Ha GpochaT-HoH.

[Tonyyenue u CBOMCTBA YrOJIBHOU KUCIOTHI.

KavecTBenHast peakiys Ha KapOOHAT-HUOH.

[Iponyckanue yriekuciaoro rasa 4epes pacTBOp CHIIMKATa HaTPHSL.

IIpakTHyeckne padoTsbl
2. VI3ydeHue CBOWCTB COJSTHOM KUCIIOTBHI.
3. 3yueHne CBOWCTB CEpPHOM KHUCIOTBHI.



4. ITonyyeHne aMMHaKa U U3y4€HHUE €ro CBOMCTB.
5. [Nomyuenue yriieKUCIOro ra3a u u3ydeHue ero cBorucTB. KadecTBeHHas peakius Ha KapOOHAT-HOH.
MeTasiibl M UX COeIMHEHUS

[Tonoxxenue MetaiuioB B llepumoamyeckoid cucTEME XMMHYECKHX 3JeMEHTOB JA. M. MeHneneeBa, CTpOCHHME MX aTOMOB M KPHCTAJIOB.
Mertamnueckas CBs3b U METAUIMYECKasd KpUCTAUINUecKas pemeéTka. @u3ndeckre CBOMCTBA METAJIOB: 3JIEKTPO- U TEIJIONPOBOIHOCTD, OTpaXKaroIas
CIOCOOHOCTB, MIACTHYHOCTD. CIUIaBbl YEPHBIE U [IBETHHIC.

Mertaibl Kak BOCCTAaHOBUTEU. DJIEKTPOXUMHUYECKUIN psifi HanpshkeHud. B3anmoaeicTBie METamuioB ¢ HEMETAIIaMU, OKCUIaMHU, KUCIOTaMHu,
COJISIMU. AJIFOMMHOTEPMHUS.

OO6mas xapakrtepucTrka 31eMeHTOB [A-rpynmnbel OKCHIBI M THAPOKCHIBI IICJIOYHBIX METa/UIOB, MX IOJyd4eHHEe, CBOWCTBA, NMPUMEHCHHE.
Baxnerinme conu meao4YHblX METAUIOB, UX 3HAYEHUE B )KMBOM Y HEKUBOM IPUPOJIE U B )KU3HU YEIIOBEKA.

O6mmas xapakTepucTtuka 31eMeHTOB [[A-rpynmnbel OKCHABI U THAPOKCHIBI IIET0YHO3EMENIbHBIX METAJNIOB, UX MOTY4YeHHEe, CBONCTBA, IPUMEHEHHE.
Bakneiiime conu mea04H03eMeNIbHBIX METAJIJIOB, X 3HAUYCHUE B )KUBOW M HEXKUBOW MPHUPOJIE U B KU3HU yesoBeka. KapOoHaTkl U rupokapOOHATHI
KaJIbIUA.

JKéctkocth BOABI: BpeMeHHasi U mocTosiHHasg. CriocoObl ycTpaHeHUsI BpeMeHHOM KECTKoCTU. CrocoObl yCTpaHEHUsI MOCTOSTHHON KECTKOCTH.
HNoHuTsL.

CoeMHEHUS ATIOMHUHHKS B TIPUPOJIE. XUMHUYCCKUE CBOMCTBa amoMuHUS. OCOOCHHOCTH OKCHJA W THUIAPOKCHIA ATFIOMUHUS Kak aM(OTEpHBIX
coequHeHn. Baxkneiire conu antoMUHUS (XJIOpUI, cynbdar).

OcobenHoctu cTpoeHust aToMa kesesa. JXKemneso B mpupoje. Baxueiimue pyast xene3a. Oxcuabl u ruapokcust sxenesa(ll) u sxenesa(lll). Conu
xene3a(ll) u sxeneza(Ill). OGHapykeHre HOHOB KATHOHOB >KeJe3a B pacTBOpe. 3HaYCHHE COeIMHEHUH Kene3a.

Koppo3zust xumudeckasi 1 5JeKTPOXUMHUYECKast. 3alMTa METANIOB OT KOPPO3UHU. MeTallIbl B IPUPO/IE: B CBOOOTHOM BHUJIE U B BUJIE COCAMHEHUM.
[lonsitue o Merammypruu. Y€pHas M uBeTHas Metaiyprus. [lupomMeramnyprusi, THAPOMETANIYprus, 3JeKTpoMeTamutyprus. J{omeHHsI mpoiecc.
[TepepaboTka yyryHa B cTajgb. IJIEKTPOJIU3 PACIIIIABOB.

JdemoHcTpanuu
o BzaumopeiicTBue HATpUs, TUTUS U KAJBLUS C BOJOM.
o ['opeHue HaTpusi, MarHus U ’*eje3a B KUCIOPO/IE.
e Bcmblnika TEpMUTHOM CMECH.
e B3saumoaeiicTBre cMecH MOPOIIKOB CEPHI U KeEJE3a, [IMHKA U CEPBI.
o BzaumosaeiicTBUE aJIFOMUHUS C KUCIOTaMU, II€JI0YaMH U BOJIOM.
o BsaumopneicTaue xene3a U MEIH C XJIOPOM.
e BzaumoneiicTBuEe MeIH C KOHIIEHTPUPOBAHHON CEPHOU KUCIOTON M a30THOW KUCJIOTOM (pa30aBlIeHHOW W KOHIICHTPUPOBAHHOM ).
e Okpacka IIaMeHH COCTMHEHUSAMU IIEJTOYHBIX METAJIJIOB.
e Okpacka miaMeHHu COeAUHEHUSIMHU ETOYHO3EMENbHBIX METAJIJIOB .



e Tamenue n3BECTH BOJIOM.

o Ilosydenue x€CTKOM BOJBI B3aUMOJIECHCTBUEM YIVIEKUCIIOTO C U3BECTKOBOM BOJIOM.
e YCTpaHEeHHE BPEMEHHOM KECTKOCTU KUIISTYCHUEM U TOOABKOM COJIBI.

e YCTpaHEHHE MOCTOSHHOMN )XECTKOCTH T00AaBKOU COJIBI.

e VoOHUTHI M IPUHIUT KX AeWCTBUS (BUICO(DpAarMeHT).

Kosutekuust npupoaHbIX COETUHEHUN aTFOMUHUSL.

Buneodparments! u cnaiiapl «OKCHIT ATIOMUHUS U €70 MOIU(DUKAIIII.
[Tonyuenue ampoTepHOro rUAPOKCUIA ATIOMUHUS U UCCIIEI0OBAHUE €r0 CBOWCTB.
o Komneknusa «XuMUYECKHE UCTOUYHUKHU TOKA».

e Pe3ynbTaThl JUIMTENBHOIO SKCIEPUMEHTA 110 U3YYEHUIO KOPPO3UU CTAIBHBIX U3JI€IUI B 3aBUCUMOCTH OT yCIIOBUI IIPOLIECCOB.

e Boccranosnenue menu u3 okcuga meau (II) Bogopomom.

e BuneodbparmenTs u cnaiiasl « [pon3BoACTBO UyryHa U CTAIN.

e BugeodparmenTs u cinaiiael «30enus U3 4yryHa u CTalmy.

o Buneodparmentst u cnaiinbl «I Ipou3BOACTBO aTFOMUHUS.
JlaGopaTopHbie ONBITHI
37. BzaumoseiicTBre kene3a ¢ pactBopoM cyibdara menu(Il).
38. [loyyeHne N3BECTKOBOM BOJBI U OMBITHI C HEM.
39. TIlonyyenne ruapokxcuaos xenesa (I1I) u (II0).
40.KavecTBeHHBIE pEaKIIMU HA KATHOHBI JKeJe3a.
IIpakTnyeckune padoTnl
6. [TomyueHue xecTKOM BOJIbI U CITOCOOBI €€ YCTpaHEHUS.
7. PellleHne SKCIIEPUMEHTANIBHBIX 3a1a4 110 TeMe «MeTaibD».

XuMus M OKpy:KamoLas cpeaa
Crpoenue 3emiu: 11po, MaHTHUs, 3eMHasi KOpa, UX XUMHUYECKuil coctaB. JIutochepa u e€ xumuueckuil coctaB. Munepainsl. Pynel. Ocagounsie

nopoasl. [lone3nslie uckonaemple. XUMHUYECKUN cOcTaB rupocdepbl. XUMHUYECKUI cOCTaB aTMOC(EPHI.
VIcTOYHHMKM XUMHYECKOT0 3arpsi3HEHHs] OKpYysKarollel cpenibl. [ 106anbHbIe H9KOJOTHYECKUe TPOOIeMbl YeTOBEYECTBA: ITAPHUKOBBIHN AP PEKT, KUCIOTHBIE
JOKH, 030HOBBIE AbIPbl. MexkayHapOAHOE COTPYAHUUECTBO B 00JIACTH OXPaHbI OKPYXKAIOIIEH Cpeibl OT XMMUUYECKOTO 3arpsi3HeHus. «3eaEHast XUMHUS».
JdemMoHcTpanuu

o BuneodparmenTs: u cnaitasl «CtpoeHue 3eMiu U €€ XUMUYECKUi cocTaBy. " KoyuteKius MUHepasioB U TOPHBIX MOPO/I.

o Komneknus «Pyasl MeTanaoBy.

e BuneodbparmenTs u crnaiipl «I'obanbHbIE 3KOJIOTHYECKHE MTPOOIEMbI UEJIOBEUECTBAY.



JlaGopaTropHble ONBITHI
41. 3yueHue rpaHuTa.
42. I3yueHnue MapKUPOBOK PA3IMYHBIX BUAOB MIPOMBIIIICHHBIX U TPOJOBOILCTBEHHBIX TOBAPOB

Oﬁoﬁme}me 3HAHUM M0 XUMHH 34 KYpc¢ OCHOBHOII 1K0J1bl. IloaroroBka k OCHOBHOMy rocyiapCrB€HHOMY 3K3aMEHY
CTpOCHI/Ie aToMa B COOTBECTCTBHH C ITOJIOXKCHHEM XHUMHWYCCKOI'O DJICMCHTA B HepI/IO,I[I/I‘leCKOﬁ CHUCTCMC. CTpOGHI/Ie BE€IICCTBA: XUMHNYCCKasl CBA3b

U KPUCTAJUTNYECKUE PEHIETKU. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX JIEMEHTAMHU MPOCTHIX BEHIECTB (METAIJIOB, HEMETAJIIOB, OJIATOPOAHBIX Ia30B) OT
II0JIO’KEHHUS JIEMEHTOB B llepnonnueckoii cucreme. THUIIOIOrHsS HEOPraHMYECKUX BEILIECTB, AEJIEHUE UX Ha Kiacchl U rpynnsl. [Ipencrasurenn.
[Tpu3HaKK M yCIOBUS MPOTEKAHUSI XUMUYECKUX peakiiid. THIOIOT sl XUMUYECKUX PEAKIUH 110 Pa3InYHbIM OCHOBaHUAM. Peakiinu HOHHOTO 0OMEHa.
OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.
XUMHUYECKHE CBOIMCTBA MPOCTHIX BEUIECTB. XapaKTepHbIE XUMHUECKHE CBOMCTBA CONIEOOPa3yOUINX OKCUIOB, THAPOKCHIOB (OCHOBAaHUI, KUCIOT U
aM(}OTEPHBIX THAPOKCHUIOB), COJICH.

B pesyabTare n3yueHuss XuMuu Ha 6a30BOM yYpOBHe B 9 Ki1acce

Y4YeHUK HAYy4YUTCH:

Honumame

- XUMUYECKYIO CUMBOJIMKY: 3HAKHM XUMUYECKUX IEMEHTOB, (OPMYJIbl XUMHUUECKHUX BEIIECTB, YPABHEHUSI XUMHUUECKUX PEaKIIUM

- BOKHEHIIINE XUMUYECKHE IOHATHS: BELIECTBO, XUMUYECKHUM DJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIBHBIE aTOMHAsl U MOJIEKYJISIPHASI MACCHI, HOH,
KaTHUOH, aHUOH, XUMHYECKasl CBA3b, JEKTPOOTPUIIATEILHOCTD, BAJIGHTHOCTD, CTEIICHb OKUCIICHHSI, MOJIb, MOJIIPHAsi Macca, MOJISIPHBIA 00beM,
PacTBOPBI, NIEKTPOJIUTHI U HEAIEKTPOJIUTBI, MIEKTPOIUTHYECKAS IUCCOLMALINS, OKUCIIUTEIb U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHHUE,
TEII0BOM 3 PEeKT peaKIK, OCHOBHbIE TUIIbI pEAaKLUN B HEOPTaHUYECKON XUMUU

- (hOpMYIMPOBKH OCHOBHBIX 3aKOHOB M TEOPUM XMMHUU: aTOMHO-MOJIEKYJIIPHOTO YU€HHsI, 3aKOHOB COXPAHEHUsI MacCChl BELECTB, MOCTOSHCTBA
cocTaBa BelecTB, ABorajpo; nepuoanudeckoro 3akona JI.M1.MenzaeneeBa; Teopun CTpOEHUS aTOMa U YY€HHUSI O CTPOCHHMU BEILECTBA; TEOPUU
MEKTPOIINTUYECKON TUCCOLMALMHN U YUEHUS O XUMUYECKON PEAKIUH.

Has3zvigamo

- XUMHYECKHE DIIEMEHTHI

- COCJUHEHNU U3yYEHHBIX KJIIACCOB HEOPTaHUUYECKUX BEILECTB

- OpraHMYEecKre BEIIeCTBa M0 UX GopMyJie: METaH, 3TaH, THIIEH, alleTUJIEH, METaHOJI, 3TaHOJI, INIMIIEPHH, YKCYCHas KUCIIOTa, TJII0K03a, caxapo3a
Oovacnuamp

- (U3MYECKHI CMBICI MOPSJIKOBOTO HOMEpa XMMHYECKOro 3JIEMEHTa, HOMepa IPYMIbl U MepHoja B MEPUOJUUECKON CHCTeMEe XMMHYECKHX
anemeHToB J[.M1.MeHeneeBa, K KOTOPBIM JIEMEHT IPUHAIIEHKUT

- 3aKOHOMEPHOCTH M3MEHEHUS CTPOEHUS aTOMOB, CBOMCTB 3JIEMEHTOB B Mpejeax MaJlbIX IEPUOI0B U A-TPYIII, a TAaK)Ke CBOUCTB 00pazyeMbIX
VMU BBICIIUX OKCUJIOB U THJIPOKCHJIOB

- CYIITHOCTB MPOLIECcCa MIEKTPOIUTUUECKOM TUCCOIMALINY M PeaKIMii HOHHOTO OOMeHa

Xapaxkmepusosambo



- XUMHAYECKHE d1eMeHTHI 1-20 Ha OCHOBE MX MOJIOKEHUS B TIEPHOIUIECKON cHcTeMe XuMudeckux anemeHToB J[.M.MenneneeBa u ocobeHHOCTEH
CTPOCHHUS UX aTOMOB

- B3aUMOCBSI3b MEXY COCTaBOM, CTPOCHUEM U CBOMCTBAMU HEOPIraHUYECKUX BEIIECTB

-XMMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEUIECTB (IIPOCTHIX BEIIECTB U COSAUHEHUN)

Onpeoenamep

- COCTaB BEIIIECTB MO UX hopMyIam

- BAJICHTHOCTb U CTCIICHH OKUCJICHMS DJICMCHTOB B COCIMHCHUU

- BUJIBI XUMHYECKOM CBSI3H B COCTMHEHUIX

- TUIBI KPUCTAJUTMYECKUX PEUIECTOK TBEP/ABIX BEIIECTB

-IIPUHAJJIEAKHOCTD BEIIECTB K OMPEICICHHOMY KJIacCy COCIMHEHUM

- TUMBI XUMUYECKUX PEAKIIUN

- BO3MOXXHOCTb IMPOTEKAHUS pPEaKIMii HOHHOTO0 0OMEHa

Cocmaenamep

- CXEMBI CTPOEHHUsI aTOMOB IIEPBBIX JBALATH MIEMEHTOB Iepuoandeckoit cucremsl 1.11.Menneneesa

- (opMysIBI HEOPraHMYECKUX COSAMHEHUI N3YYEHHBIX KJIACCOB BEILIECTB

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

- ¢ XMMHYECKOH MOoCcy10i 1 1abopaTopHbIM 000pyI0BaHUEM

IIpo6ooump xumuueckuit IKCnepumenm

- OATBEPKAAIOIINI XUMUYECKUN COCTAB HEOPTraHUYECKUX COEIUHEHHI

- MIOJTBEPKAAFONINN XUMHUUECKUE CBOMCTBA N3YUYEHHBIX KJIIACCOB HEOPTaHUYECKHUX BEILIECTB

- 110 TIOJTYYEHUI0, COOMPAHUIO M PACIIO3HABAHUIO ra3000pa3HBIX BEIIECTB

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

Botuucname

- MacCOBYIO JIOJTI0 XUMHUYECKOTO AJIEMEHTa 1Mo (popmysie COeTMHEHUS

- MacCOBYIO JIOJIO BEILIECTBA B paCTBOPE

- Maccy OCHOBHOI'O BEIIECTBA MO U3BECTHOM MACCOBOM J10J1€ TPUMECE

- 00bEMHYIO JIOJTF0 KOMITOHEHTA ra30BOi cMecH

- KOJIMYECTBO BEIIECTBA, 00bEM MJTM MACCy BEIIECTBA MO0 KOJWYECTBY BEIIECTBA, 00BEMY HIJIM MAacCE€ PEAareHTOB WIIH MPOAYKTOB PEaKIINU
Hcnonvzoeamsv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOIL 0esimebHOCHU U NO8CEOHEBHOI HCUZHU

= JJIA 0e30I1acHOro 06paIJ_IeHI/I51 C BCUICCTBAMU U MaTCprajiaMu B MMOBCEAHEBHOM KU3HU U T'paMOTHOI'O OKa3aHUsA HepBOﬁ IMOMOIIH IpPHU OKOTrax
KHCJIOTaMH U II€JI0YaMu



- JUIs1 OOBSICHEHUS OTAETbHBIX (PAKTOB U MPUPOJHBIX SBJICHUI
- JUTSI KpUTUYECKOM OIIEHKH MH(POPMAITUH O BEIIECTBAX, UCIIOIB3YEMBIX B OBITY

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUHThCS:

XapakTepu30BaTh OCHOBHBIE METO/bI TTO3HAHUS XUMUYECKIX OOBEKTOB

Paznuyarhe xuMuueckne 0OBEKTHI (B CTATHKE):

- XUMHYECKHE JIEMEHTHI M ITPOCTHIC BEIECTBA

- METaJUIbl U HEMETaJLIbI (M XapaKTepHU30BaTh OTHOCUTENILHOCTD MPUHAITIC)KHOCTH TaKMX O0BEKTOB K TOW WJIM MHOM IpyIIe

- OpraHNYeCcKHe U HEOPraHUYECKHE COSAMHEHUS

- TUAPOKCUBI (KUCIOPOACOAepKAIINE KUCIOThI, OCHOBaHUsI, aM()OTEpHbIE THAPOKCUIbI)

- OKCHJIBI HECOJIe00pa3yoIIHe U Coico0pasyromue (KUCIOTHBIC, OCHOBHBIC, aM(OTEPHBIE)

- BAJICHTHOCTD U CTETIEHU OKUCIICHUS

- CHCTEMATHYECKHE U TPUBHAIHHBIC TEPMHUHBI XUMUYECKOW HOMEHKJIATYPHI

- 3HAKOBYIO CUCTEMY B XUMHUH

Paznuuars xumMuyeckne 0ObEKTHI (B IMHAMUKE):

- (hu3HUecKre U XUMUYECKHE CTOPOHBI MPOIIECCOB PACTBOPEHUS U TUCCOIIUAIINN

- OKHUCIIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIINH U PEaKIIUU OOMeHa

- CXEMBI U YPaBHEHUS XUMUICCKUX PEAKITUI

CooTHOCHTB:

- DK30TEPMHUYECKUE PEAKIIUN U PEAKIIUU TOPEHHSI

- KaTaJTMTUYECKHE PEaKIuu 1 (pepMEeHTATUBHBIC PEAKIINH

- M€TaJlJl, OCHOBHBIN OKCHUJ, OCHOBAaHUE, COJb

- HEMeTaJlJl, KUCIIOTHBIA OKCHJI, KUCIIOTY, COJb

- CTPOCHHE aToOMa, BU XUMHUYECKON CBSI3U, TUI KPUCTAIUTMYECKON PEIIETKH U (PH3MUECKUE CBOIICTBA BEIIECTBA

- HaXO>KJICHHE JIEMEHTOB B IIPUPO/JIE M MPOMBIIIIIECHHBIE CIIOCOOBI MX MOTYyUEHUS

- HE0OXOIMMOCTh XUMHUYECKOI'0 TPOU3BOJICTBA U TPEOOBAHUI K OXPAHE OKPYKAIOIIEH Cpeibl

- He0OXOIMMOCTh MPUMEHEHHSI COBPEMEHHBIX BEIIECTB U MaTEPHANIOB U TPeOOBaHUH K 3I0pPOBhECOECPEIKEHUIO

BeInBHTaTh M 9KCIIEPUMEHTAEHO IPOBEPSTH TUIIOTE3bI 0 XUMHUECKUX CBOWCTBAX BEIIECTB HA OCHOBE WX COCTaBa, CTPOCHHS U
MIPUHAIICKHOCTH K ONPEICTICHHOMY KJIaccy (TpYIINe) BEIIeCTB

[IporHo3upoBaTh CIOCOOHOCTH BEIIECTBA MPOSBISATH OKHUCIUTEIBHBIE UITH BOCCTAHOBUTENBLHBIE CBOMCTBA C YUETOM CTEIIeHEH OKUCIICHUS
AJIEMEHTOB, BXO/SIINX B €T0 COCTaB, & TAKXKE MPOJAYKTOB COOTBETCTBYIOIIUX OKUCIUTEIHEHO-BOCCTAHOBUTEIBHBIX PEaKIIUiA
CocTaBnaTh ypaBHEHHUS PEAKINil C yIaCTUEM TUIMMYHBIX OKHCIUTENIEH U BOCCTAHOBUTEINEH Ha OCHOBE AJIEKTPOHHOTO OanaHca



OmnpenensiTb BO3MOXHOCTh TPOTEKAHUS XUMUYECKUX PEAKLIUN Ha OCHOBE 3JIEKTPOXHUMHUECKOTO psjia HANpsHKEHUI METaJluIoB, psaaa
ANEKTPOOTPHUIATEILHOCTH HEMETAIIIIOB, TAOIUIBl PACTBOPUMOCTH M YU€Ta yCIOBUI MPOBEACHUS PEaKIUil

[IpoBoauTH pacdeTsl 10 XUMUYECKUM (OpMyJIaM U YPaBHEHUSIM

- U1t BBIBOJIA (DOPMYJIBI COETUHEHUS IO MACCOBBIM JOJISIM 3JIEMEHTOB

- 1711 IPUTOTOBJICHUSI PACTBOPA C UCIIOJIb30BAHUEM KPUCTAJIIOTUIPATOB

- JUTsl HAXOKJICHHS I0JIM BBIXO/1a MIPOYKTA PEaKUu 10 OTHOIICHUIO K TEOPETUYECKU BO3MOKHOMY

- ¢ ucnoiib3oBanue npapuia [ ei-Jlroccaka 06 00bEMHBIX COOTHOIIEHUSIX Ta30B

- C UCIIOJIb30BAaHUEM TOHATUN «KMOJIbY, «MMOJIbY, «4UCIO ABOTaIpO»

- [10 TCPMOXUMHUYCCKUM YPABHCHUAM PCAKIINU

[IpoBOANTH XUMUYECKHI SKCIIEPUMEHT C HEYKOCHUTEIBHBIM COOIIOICHUEM MIPABUIT TEXHUKHU O€30MaCHOCTH

- 110 YCTAaHOBJICHUIO KAYECTBEHHOT'O U KOJIMYECTBEHHOT'O COCTaBa COEIMHEHUS

- IPY BBITIOJTHEHUH M CCIIEIOBATEIBCKOTO MPOCKTA

- B IOMAIITHUX YCIIOBUSX

Hcnonb30BaTh NpuoOpPETEHHBIE KIIOUEBbIE KOMIETEHLUU JUUISl BBIIOJHEHHUS! MPOEKTOB U Y4eOHO-UCCIIEOBATEIbCKUX PabOT MO H3YyUEHUIO
CBOWCTB, CITIOCOOOB IMOJIYYEHUS U PACTIO3HABAHUS BEUIECTB

OnpenensTb UCTOYHUKU XUMUYECKOH MH(DOpMAaILIHK, TPEACTABIATh CIIUCOK MH(POPMAIIMOHHBIX PECYPCOB, B TOM YHCJIE U HA HHOCTPAHHOM SI3bIKE,
TOTOBUTH MH(POPMAIIMOHHBIN MIPOIYKT U MPE3EHTOBATH €0

OOBEeKTHBHO OLIEHMBATh MH(OPMAILIMIO O BEIIECTBAX M XUMHYECKHX IPOIECccaxX, KPUTHUUYECKH OTHOCUTHCS K TCEBJOHAYYHOU HHGOpMAaIuH,
HEZ0OPOCOBECTHOH peksiaMe B CPeJCTBaX MacCOBOW MH(pOpMaIIUU

CoznaBaTh MOJIENH U CXEMBI JIJIS pEIIeHHs YIeOHBIX U MO3HABATEIbHBIX 3a/1a4.

6. TemaTnueckoe MIIAHMPOBAHKE Kypca XMMUH.

9 kJace
Ne Paspen kypca KosmmuectBo OcHoBHOE coxepxaHHe 10 TeMaM
n/n 4acoB
1 IloBTOpenne u  00001IeHHE 5u. 1. Kimaccudukaius HEOpraHM4eCKuX BEIIECTB U X
CBeleHMH MO Kypcy 8 kuacca. HOMEHKJIaTypa. TUIIBI XUMUYECKOU CBS3H
XuMHYEeCKHE peakuuu 2-3. Kimaccudukanusi XUMHYECKHX PEaKIUil 10 pa3InIHbIM
OCHOBaHUSM
4-5. TlonsiTue o ckopocTH XuMuieckon peakiuu. Karamms
2 XuMHnyeckKue peakuuu B 9y, 1. DnexTpoauTHyecKas JUCCONUAIUs
pacTBopax 2. OCHOBHBIE TIOJIOKEHHUSI TEOPUU DJIEKTPOIUTUYECKOU
JUCCOIMAIN




3-4. XumMu4eCcKre CBOMCTBA KUCIIOT KaK AJIEKTPOJIUTOB

5. XMMHMYECKHUE CBOMCTBA OCHOBAHUH KAK 3JIEKTPOJIMTOB

6. XUMHUYECKHE CBOMCTBA COJICH KaK AJICKTPOJIUTOB

7. IlonsiTHE O THIPOIIU3E CONEHN

8-9. O0600wmeHne W cucreMarh3alnus 3HAHUA [0 TEME.
Konrtponbnas pabora Ne 1

HeMeTa/jibl 1 UX COeIUHEHUA

214

1. O0mas xapakTepucTHKa HEMETaJIOB

2. OO6mas xapaktepucTuka 3yemeHtoB VII A-rpynmer -
raJIoreHOB

3. CoequHeHus raJloreHOB

4. OOmas xapakTepucTuka »3j1eMeHTOB VI A-rpynmbel —
xanbkoreHoB. Cepa

5. CepoBoopos 1 CyIb(pHUIBI

6. Kucnopousie coelMHEHUS Cephbl

7. O01as xapakTepucTUKa 3JeMEHTOB V A—Tpyniisl . A30T

8. AMMuak. Conu aMMOHHUS

9 -10. KucnopoaHsie coeIMHEHUS a30Ta

11. ®ocdop u ero coenMHEHUS

12. OOmass xapakTepucTuka a3yeMeHToB [V A-Tpynmsl.
Yrnepon

13. Kucnopoublie coeTuHEeHUs yriepoa

14. YrneBogopoasl

15. Kucnopoaconepxamnme opraHi4ecKue COeTMHEHUS

16. KpeMHuii 1 ero coeAMHEHUs

17. CunukaTHasi IPOMBIIIJIEHHOCTh

18. ITony4yeHune HeMeETaIIOB

19. Tlony4yeHue BaKHEHIINX COETUHEHU HEMETAIIJIOB

20 - 21. OOGoOmieHne W cucTeMaTU3allvs 3HAHUM 1O TeMe
«Hemerannel u ux coenunenus». KonrposabHas pabora Ne 2

MeTasuibl M HX COeAMHEHUS

14 4.

1. Obu1ast xapakTepUCTHKA METAJIJIOB

2. XMMUYECKHUE CBOKWCTBA METAIIJIOB

3-4. O0m1as xapakTepucTHKa 37eMeHTOB | A—Tpymisl
5. O6mas xapakrepucTtuka 31emMeHToB [l A—rpynmsl




6. KecTKoCTh BOJIBI M CTIOCOOBI €€ yCTPaHECHUSI

7. ATIOMUHUM U €r0 COeIMHEHUS

8-9. JKenes3o0 u ero coenuHEeHU

10. Koppo3ust MeTaioB U CiocOOBI 3aIUThI OT HEE

11 -12. Metamnsl B npupoae. [lonsTre o MmeTaiuypruu
13. O600meHue 3HaHmi Mo TemMe «MeTauTb»

14. KonTposbHas padora Ne 3

JlaGopaTopHbIii NPAKTUKYM

1. ITpaktrueckas padora Ne 1. Pemenne skcriepuMeHTaIbHBIX
3a]1a4 110 TeMe «DJIEKTPOIIUTUYECKAS AUCCOLALII

2. Ilpaktrueckas pabora Ne 2 «M3yueHue CBOWCTB COJISTHOM
KHUCIIOTBI»

3. Ipaktuueckas pabora Ne 3. «/3ydyeHue CBOWCTB CepHOM
KHUCIIOTBI»

4. TIlpaktuueckass padota Ne 4. «Ilomydyenwe ammuaka u
W3yYECHHUE €r0 CBOMCTB»

5. Ilpaktuyeckas padora Ne 5. «[lomyueHue yriaekuciaoro rasa
Y U3YYEHHUE €TI0 CBOMCTB»

6. [Ipaktuueckas paborta Ne 7. Pemienue skciepuMeHTaIbHBIX
3a7a4 1o TeMe «MeTaJuib

7. IlpakTrueckas padota Ne 6 «0KecTKOCTb BO/IBI U CIIOCOOBI €€
YCTpaHEHUS»

XuMus M OKpyxKamouas cpeia

2y

1. XuMudeckuii cocTaB MiIaHeThl 3eMIis
2. OxpaHa OKpyXarolien cpeibl OT XUMHUECKOTO 3arpsi3HEeHUs

O0001IIeHNe 3HAHMIT 10 XUMHH 32
Kypc¢ OCHOBHOM IIKOJIbI.
IMoaroroBka Kk OI'D

64

1. BemectBa

2. XUMUYECKHE PeaKiuu

3. OCHOBBI HEOPTAHUYECKON XUMUU

4-5. O6o0uieHre U cucTeMaTu3alys 3HaHUM, MOJYYEHHbBIX B
Kypce xumun 8-9 knacca. KonrponbHas padora Ne 4

6. AHaJIM3 BBITIOJIHEHUSI KOHTPOJILHOM pabOThI

Pe3epBHOe Bpemst

44

Hroro:
B TOM YUCJIE KOHTpO.]Il)HI)IX

padort — 4

68 1




| | IIpakTnyeckux pador - 7 | |
Buanl onenuBaeMbIX padoT

Y CTHBII OTBET.

[TpoBepounas padoTa (MMCHMEHHO).

CamocTtosTenpHas padoTta (MMCHbMEHHO).

JlaGopaTopHBIii ONBIT (MTMCBMEHHOE OITMCAHNUE YKCIICPHUMEHTA).

[TpakTyeckas padora (MMCbMEHHOE OMMCAHUE SKCIIEPUMEHTA U pEIlIeHUE IKCIIEPUMEHTAIBHBIX 3a71a4).
Coo0Omenue (noKman).

KonrtponbHas padora (IMCbMEHHO).

Nou,swWwNE

Kpurtepnu onleHNBaHNs YCTHBIX OTBETOB M MMCbMEHHBIX PA0OT 10 XMMHUH

Pe3ynbpTaThl 00y4eHus OLEHUBAIOTCA 0 NATHOAIBHOM cucTeme. Ipu oleHKe yUuThIBatOTCS ClIEAYIOLIME KaYeCTBEHHbIE I0KA3aTeNId OTBETOB:
* riryOMHa (COOTBETCTBUE M3YYEHHBIM TEOPETHUYECKUM 0000IIECHUSIM);

*0CO3HAaHHOCTH (COOTBETCTBUE TPEOYEMbIM B IIPOrpaMMe YMEHUSAM IPUMEHSTh NOJIYYEHHYIO0 HH(OPMALIHIO);
*II0JIHOTA (COOTBETCTBHE O0BEMY MTPOrpaMMbI i HH(POPMAIHH yICOHUKA).
IIpu oLileHKE YUUTHIBAIOTCS YMCIIO M XapaKTep OMUOOK (CYyIeCTBEHHbIE NN HECYIIECTBEHHbIE).

CymiecTBeHHbIE OIIMOKH CBSI3aHBI C HEJOCTATOYHOM TTTyOMHON M OCO3HAHHOCTBIO OTBETa (HAaIpUMep, YIYCHHUK HEeTPaBUWIILHO yKa3all OCHOBHBIC
MIPU3HAKY TIOHATHH, IBIEHUH, XapaKTepHbIe CBOICTBA BEILIECTB, HENPABMIILHO C(OPMYIUPOBAT 3aKOH, MPABHJIO U T.J. MJIU YUEHUK HE CMOT IPUMEHHUTH
TEOpPETUYECKHE 3HAHUSA I OOBSICHEHUSI U TPEACKa3aHus SBICHHUA, YCTAHOBICHUH TPUYUHHO-CIICJACTBEHHBIX CBSI3€H, CPaBHEHUS U KIaCCHU(PUKAIIH
SIBIIGHUU U T. T1.).

HecymecTBeHHbIE OMMOKN ONPEAETSIOTCS HEMOTHOTON OTBeTa ( YIyIIeHHE W3 BHJA KaKOro-TH00 HEXapaKTepHOro (akTa MpH ONMMCAHWU BEIIECTBA,
nporecca). K HIM MOXXHO OTHECTH OrOBOPKH, OIUCKH, JOMYIIEHHbIE 10 HEBHUMATEIBHOCTH (HampuMep, Ha 2 1 0oJiee ypaBHEHUH peakluuil B MOJHOM
WOHHOM BHJIE nomyiieHa 1 ommulka B 0003HaYEHUH 3aps/ia HOHA).

PesynbpTaTthl 00y4deHHs MPOBEPAIOTCS B MpOIecce YCTHBIX M MUCHMEHHBIX OTBETOB OOYYalOIIMXCs, @ TaKKe MPU BHIMOJIHEHUH MUMU XHMHYECKOTO
SKCIIEPUMEHTA.

O11eHKa YCTHOTO OTBETA

Onenka «5»:

* OTBET IMOJHBIA U MPaBUIbHBIN HA OCHOBAaHUU W3YYEHHBIX TEOPHIl;

* MaTepuaj U3JI0KEH B ONPEACIICHHON JJOTHYECKOHN TTOCIECIOBATEIFHOCTH, TUTEPATYPHBIM SI3IKOM;
* OTBET CAaMOCTOSATEIIbHBIH.

Onenka «4»:

* OTBET MOJHBIA U MPAaBUIbHBIN HA OCHOBAHUH U3YUYEHHBIX TEOPHIl;



* MaTepuaj U3JI0KEH B ONMPEIETICHHOW JIOTUUECKON MOCIIeI0BaTeILHOCTH, IIPHU 3TOM JIONYIICHBI JBE-TPU HECYIIECTBECHHBIC OITMOKH, UCITPABICHHBIC 110
TpeOOBAHUIO YUUTEII.
OneHka «3»:
* OTBET MMOJHBIN, HO TIPY ATOM JOMYIIEHA CYIIICCTBEHHAs OIIMOKA MITU OTBET HETIOJIHBIN, HECBSI3HBIM.
OneHKa «2»:
* pu OTBeTe OOHAPYKEHO HEMOHMMAaHWE OOYYaIOIUMCS OCHOBHOTO COJACpXaHMs Y4eOHOTO MaTepuaia WM JIOMYIICHBI CYINICCTBCHHBIC OIIUOKH,
KOTOPBIC 00YJArOIIUICs He MOKET UCIIPABUTh MPU HABOISAIIUX BOMPOCAX YUUTEIIS.
Onenka «1»:
* OTCYTCTBHE OTBETA.
O1leHKa MMCHbMEHHBIX Pa0OT

OueHnka 9KCnepuMeHmantbHbIX YMeHUl:

OreHka CTaBUTCSI HA OCHOBAaHWUHW HAOJIOICHUS 32 00YJaIONIMMHICS U TMCbMEHHOTO OTYeTa 3a padoTy.

Ornenka «5»:

* paboTa BBITOJIHEHA TIOJTHOCTHIO U MIPABHIIEHO, CCNIaHbI IPaBUIIbHBIC HAOIIOICHHS U BHIBOJIBI,

* SKCIIEPUMEHT OCYIIECTBIICH MO IMJIaHy C YYEeTOM TeXHUKH 0€30IaCHOCTH U MPaBUJI paboThI C BEIIECTBAMU U 000PYI0BAHUEM;

* IPOSIBJICHBl  OPTaHU3AIMOHHO-TPY/IOBBIE YMEHUA (MOJACPKUBAIOTCS YUCTOTA pabOYero MecTa U MOPSJIOK Ha CTOJE, YIKOHOMHO HCIOIB3YIOTCS
PEaKTHBBI).

Orenka «4»:

* paboTa BBIMOJIHEHA MPABUIIBHO, CACNAHbI MPAaBUIbHBIC HAOMIOIEHUS U BBIBOJIBI, HO MPU 3TOM SKCIIEPUMEHT MPOBEACH HE MOTHOCTHIO WX JIOMYII€HBI
HECYIIECTBEHHbIE OLIMOKHU B paboTe ¢ BellecTBaMU U 000py10BaHUEM

Ouenka «3»:

* paboTa BBHITIOJIHEHA TMPABUILHO HE MEHEE 4YeM HAIOJIOBUHY WJIM JOMYIEeHA CYIIECTBEHHAs OIMMOKAa B XOJ/ie¢ IKCIIEPUMEHTa, B OOBSCHEHHUH, B
odopmiieHnn paboTHI, B COONIIOIGHUN TPABHUI TEXHUKH O€30MacHOCTH MpU paboTe ¢ BellecTBaMH M 0O0OPYAOBaHHEM, KOTOpas HCHpaBISETCS IO
TpeOOBaHUIO YUUTEISL.

OueHka «2»:

* TomyIeHbl Be (1 0osee) CyIIeCTBEHHBIE OMIMOKM B XOJI€ SKCIIEPUMEHTA, B OOBSICHEHUH, B 0ODOPMIICHHH pabOThl, B COOIOICHUU TIPABMII TEXHUKHU
0€30MacHOCTH MPH paboTe C BEIIECTBAMU M 000PYI0BaHHEM, KOTOPHIE 00YJAIOIIUNCSA HE MOXKET UCTIPABUTH JaXKe M0 TPEOOBAHUIO YUUTES.

Onenka «1»:

* paboTa HEe BBITIOTHEHA, Y 00YYaIOIerocsi OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIE YMEHUSI.

Ouenka ymeHuti peulams IKCHEPUMEHMATbHbLE 3a0aAYU:

Ouenka «5»:

* [UIaH PEIICHHS COCTaBIICH MTPaBUIILHO;

* IPaBWJIHLHO OCYIIIECTBJIEH MOA00P XUMHUYECKHX PEaKTUBOB U 000PYIOBaHNUS;




* JJaHO MOJIHOE OOBICHEHNUE U CACIAaHbI BRIBOLI.

Onenka «4»:

* [UIaH PEIICHMS COCTaBIICH MTPaBUIILHO;

* MPaBWJIBHO OCYIIECTBICH MOAOOP XMMHYECKHX PEAKTUBOM M O0OpYIOBaHHS, NMPU 3TOM JOMYIICHO He Ooyiee ABYX HECYIIECTBEHHBIX OIIMOOK B
O0OBSACHEHHH U BBIBOJAX.

Onenka «3»:

* [UIaH PEIICHMS COCTaBIICH MPaBUIILHO;

*IIPaBUJILHO OCYIIECTBIICH TOJJ00P XUMHUYECKIX PEAKTHBOB U 000PYAOBaHUs, HO JIOMYIIEHA CYIIECTBEHHAS ONMIMOKa B OOBSICHEHUU U BBIBOJIAX.
OneHKa «2»:

* IOTTYIICHHI 1Be (M OoJiee) OMMOKY B TNIaHE PEUICHHS, B TOA00pe XUMUYECKUX PEAKTUBOB U 000PYIOBAHUS, B OOBSICHEHUU U BBIBOJIAX.
Onenka « 1 »:

* 3371a4a HE pEeIlICHA.

Ouyenxa yMeHull peuams pacyemnble 3a0ay.

Orenka «5»:

* B IOTUYECKOM PACCYKICHUU U PEUICHUH HET OLIMOO0K, 3a/ja4a pelleHa palliOHAIbHBIM CIIOCOOOM.

Onenka «4»:

*B JIOTUYECKOM PACCY>KICHUH U PEHICHUH HET CYIIECTBEHHBIX OMIMOOK, HO 3a/laya pelieHa HepalMOHAIBHBIM CIIOCOO0M WK JIOMYILEHO HE 0oJiee ABYX
HECYIIECTBEHHBIX OLIHOOK.

Onenka «3»:

*B JIOTHYECKOM PACCYXJICHUU HET CYIIECTBEHHBIX OMMOOK, HO JIOMYIIICHA CYIIECTBEHHAS ONTMOKA B MATEMAaTHICCKUX pacueTax.
Ornenka «2»:

*HMEIOTCSI CYIIECTBEHHBIC OMIMOKH B IOTHYECKOM PACCYKICHUU U B PEIICHHH.

Onenka «1»:

*OTCYTCTBHE OTBETA HA 3aJ[aHHC.

Oyenka NUCbMEHHbIX KOHMPOALHLIX pabom.

Onenka «5»:

*OTBET MOJHBINA U MPaBUILHBIN, BO3MOKHA HECYIIIECTBEHHAsI OIIMOKA.

OneHka «4»:

*OTBET HEMOJIHBIN WM JIOMYIIIEHO HE OoJiee IBYX HECYIIECTBEHHBIX OIINOOK.

OneHka «3»:

*paboTa BBINMOJHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIEeHA O/THA CYIIECTBEHHAs OMIMOKA U TIPU ITOM JBE-TPU HECYIIECTBEHHBIC.
OneHKa «2»:

*paboTa BBIMOJTHEHA MEHBIIIE YeM HAMOJIOBUHY WU COJCPKUT HECKOIBKO CYIIIECTBEHHBIX OIIHOOK.




OneHka «1»:
*paboTa HE BBINIOJTHEHA.
Ouenka nucoMenHo20 00K1ada (coobueHus) no meme.

KoHTponbHbBIE , CAMOCTOSTEIBHBIC 1 TIPOBEPOUYHBIC pAOOTHI MOTYT IO YCMOTPEHHUIO YYUTEIIS OLICHUBATHLCS B COOTBETCTBUU C Pa3pabOTaHHON UM
KpuTepuaabHOi OanpHOM mkanoi. Illkana momkHa COMpPOBOXKAATHCS MEPEBOJOM B OTMETOUHbIE Oamibl ( OT «1» 10 «5») M MOKa3bIBaTh YPOBHU
YCBOEHHSI IPOTPaMMBbl ( TOHWKEHHBIH , HU3KHUH, 0a30BbIi, MOBBIIICHHBIH, BHICOKU).

[Ipu orieHKe BBIMOIHEHUS MMCbMEHHOM KOHTPOIBHON paboThl HEOOXOAUMMO YUYUTHIBATH TPEOOBaHUS eIMHOT0 Opdhorpaduyeckoro pexxuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO Pab0Ty KOPPEKTUPYET MPEIICCTBYIONIUE TTPU BHICTABIICHUU OTMETKH 32 MOJIYTOIUE, TO/I.

KaJIeH)IapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE

ba3oBblii ypoBeHb 00pa3oBaHus
9 knacc
(2 4 B HEAEIMIO, BCeTO — 68 4, U3 HUX 2 4yaca - pe3epB)

No Tema ypoKa Kon- XapaKTepucTnka y4ebHom geaTenbHOCTH Jata
BO
Yyacos
Mo nnany | Mo ¢aKty
1-2 XapaKTepucTMka XMMUYECKOro anemeHTa no | 2 3HaTb/NOHUMaTb:
ero nosioxkeHuto B Mepruoanyeckor cucreme — XumuyecKkue noHAMuUA:
O.U. MeHpeneesa XUMUWYECKUI 3/IEMEHT, aTOM;
— OCHOBHbIe 3aKOHbI XuMuu:
MeprogmMyecKknin 3aKoH.
Ymertb:
— Ha3bieams:
XMMMUYECKUE 31EMEHTbLI NO UX CUMBOJIaM;
3-4 XapaKTepucTMka 31emMeHTa N0 KUCAOTHO- | 2 3Hatb/
OCHOBHbIM  CBOMCTBaM 06pasyembix WM NOHUMATb:
COG,CI,VIHEHVIVI — Xumu4yecKue noHamus:
(C ucnonv3zoeanuem 060pyoosanus yenmpa BeLLEeCTBO, KNnaccuduKaLma BeLLecTs.
«Touka pocmay ) YmeTb:
— Ha3bieameo:

coeanHeEHNA N3YyYeHHbIX K1aCCoB;




5-6

MNonoxeHwne MeTannos B nexa
O.N.MeHpeneeBa, cTpoeHne MX aTOMOB WU
¢dun3nYecKkme cBOMCTBa.

Ymertb:

XxapaKkmepu3oeamso:

No/IOXKEHNE METAN/IOB B MEPUOANYECKON CUCTEME XMMUYECKUX 3/IEMEHTOB
O.N.MeHaeneeBa n 0cCOBEHHOCTU CTPOEHUSA UX aTOMOB;

7-8 XrMmuyeckue cBOMCTBa MeTaNoB.. YmeTb:
(C ucnonvzoeanuem 060pyoosanus yenmpa Xapakmepu3oeams:
«Touka pocmay ) XMMMYeCKMe CBOMCTBA METaN/OB;
cocmaename:
YPaBHEHMA peakLMii, XxapaKTepuaytowme XMMUYECKME CBOMCTBA METa//OB B
CBeTe NpeacTaBieHni 06 OKUCANTENbHO-BOCCTAHOBUTE/IbHbIX PeaKLMAX
9 MeTannbl B npupoge. Cnocobbl nonyyeHus Ymerb:
meTannos. Cnnasbl. — Hasbleame:
COEAMHEHMSA LLeNOYHbIX METaNN0B (OKCUAbI, TMAPOKCUAbI, CONK);
— o0bbAcHAMSb:
3aKOHOMEPHOCTM M3MEHEHWS CBOMCTB LIE/OYHbIX METa/N/I0B B Mpedesax rNaBHOM
noArpynnbl;
CXOZCTBA M Pa3NNUMA B CTPOEGHUM aTOMOB LLE/I0YHbIX METaNI0B;
10-11 Ymetb:
CTpoeHMe aTOMOB LLE/NOYHbIX METaNOoB. — Haseleamo:
COEAMHEHMA LLENOYHbIX METANN0B (OKCUAbI, TMAPOKCUAbI, COMK);
L|.|,el'|0‘-IHbIe meTannbl. S N
3aKOHOMEPHOCT M3MEHEHWS CBOWCTB LUE/OYHbIX METa/N/IoB B Mpeaesax rMaBHOM
LU,EJ'IOLIHbIe meTannbl u X coegnHeHnA noarpynnoi;
(C ucnonvzoeanuem 060opyoosanus yenmpa CX0ACTBA U Pa3iMiMA B CTPOEHUM aTOMOB LLIE/IOYHbIX METaN0B;
«Touxa pocmay ) ;
12-13 LLlenoyHo3emenbHbie MeTanlbl U KX CO- Ymerb:
eanHeHus. Ha3eleamo:
COEAMHEHMSA LLeNOYHO3EMESIbHBIX METAsINOB (OKCUAbI, TMAPOKCUADI, COMM);
— 06bACHAMb:

3aKOHOMEPHOCTU U3MEHEHUA CBOWCTB LLE/0YHO3EeMEbHbIX METaNoB B npejenax
rnasHoit nogrpynnel;

CXOACTBA U Pa3NNYMA B CTPOEHUM aTOMOB LLE€/I0YHO3eME/IbHbIX META/INIOB;

M TMAPOKCUOB.




14 CoeanHeHuA Kanbuma. Ymertb:
ucnonvb3oeame npuobpeméHHble 3HAHUA 6 npakmuyecKkoii deamenabHocmu u
noscedHe8HOU HU3HU 0nA:
6e30nacHoro o6paleHns ¢ COeAMHEHMAMM KaibLmA (raweHan U HeraweHas U3BecTb).
15-16 | ANHOMUHUIA U ero coeauHEHUA. Ymerb:
— Hasblieame:
coeanHeHnA aNItOMUHUA NO UX XUMUYECKUM ¢opmynaM;
Xapakmepu3oeamo
AOMUHWI MO €ro MOJIOXKEHMIO B MEPUOLANYECKON CUCTEME XMMMUYECKUX 3/1€MEHTOB
0.N.MeHpeneesa;
du3nYECKME N XUMUYECKME CBOMCTBA a/ItOMUHUSA;
17-18 | eneso u ero coeguHeHms. Ymerb:
(C ucnonv3zoganuem 06opyoosanus yenmpa — Hasbleame:
«Touka pocmay ) coefMHEeHMA XKenesa No UX XMMUYeckum dopmynam;
— Xxapakmepu3oeame:
0COBEHHOCTU CTPOEHUA aTOMa 3Kesle3a MO ero NoJIOXKEHMIO B NePUOANYECKON cucTeme
Xnumuyeckmnx anementos .U.MeHpeneesa;
bu3nyeckme n XMMMYECKMe CBOMCTBA Kenesa, okemaos xenesa (1) u (11);
061acTv NpUMEHEHUA Kenesa;
19 MpakTnueckas pabora no teme:«MosnyyeHune Ymerb:
M CBOMCTBA COeAMHEHUN MEeTas/1I0B.» — Xapakmepusoeams: 3
(C ucnonssoeanuem obopydosanus uenmpa XMMUYECKME CBOMCTBA METANIOB U UX COEAMHEHUI;
«Touxa pocmay ) — cocmasname: . .
YPaBHEHMA XMMMUYECKUX PEeaKUMi, XapaKTepusylolme CBOWCTBA METaNNOB M WX
coeguHeHWni;
— obpawamoca:
C XMMMYECKOM nocyaon n nabopaTopHbiM 060pya0BaHMEM;
—  ucnonb3oeams npuobpeméHHble 3HaHUA 8 nNpakmuyeckoli desmenbHocmu u
noscedHes8HoOU HU3HU
20 0O606ueHne U cuctematmsaumsa 3HaHWM No YmeTb:
Teme «MeTannbi». — XapaKkmepuzosamb: .
XMMUYECKME CBOCTBA META/I/IOB M UX COEANHEHNI;
— cocmaename:

YPaBHEHUA XUMUYECKUX peakuMi, XapaKTepusylolime CBOWCTBA METaNNoB U WX
COeINHEHUI;

— obpawjamecs:

C XMMWYECKOM nocyfol n nabopatopHbim 060pya0BaHMEM;




21 KoHTponbHas pabota no teme «MeTannbi». TecTMpoBaHue
22 AHanMs KOHTpPOsIbHOM paboTbl. PeleHune KoHTpO/Ib 3HaHUI U YyMEHUN
3aga4
23 O6uLan xapaKTepuUcTMKa HemeTas/1oB. 3Hatb/
(C ucnonvzoeanuem 060pyoosanus yenmpa NOHMMATb:
«Touka pocmay ) XUMUYECKYI0 CUMBOAUKY:
3HAKN XMMUYECKUX 3/1IEMEHTOB-HEMETANNOB.
Ymertb:
Ha3bI8AMb:
XMMMUYECKUNE 3/1EMEHTbI-HEMETANbI N0 UX CUMBOJIaM;
06bACHAM®:
3aKOHOMEPHOCTU U3MEHEHNA
24 Bopopoa, ero ¢ousmyeckme u XmMmmyeckue 3Hatb/
CBOWCTBa. NOHUMATb:
(C ucnonvzosanuem 060pyoosanus yenmpa Xumuveckue NnoHAMuUsA:
«Touka pocma» ) XUMUYECKUI 3/1IEMEHT, aTOM, MOJIEKY/1a, OTHOCUTE/IbHAA aTOMHasA U
MOJIEKYNSIPHAsA MacCbl, OKUCNUTESNb U BOCCTAHOBUTENb, OKUC/IEHUE U
BOCCTaHOB/IEHME
25 O6waa xapaKTepucTUKa ranoreHos. NOHMUMaTb:
(C ucnonvzoeanuem 06opyoosanus yenmpa XumuyecKue noHaSmus:
«Touxa pocmay ) XUMUYECKUIA IN1EMEHT, aTOM, MOJIEKYNa, OTHOCUTENbHAA aTOMHas U
MOJIEKYNSPHAA MaCCbl, OKUCAUTE/b U BOCCTAHOBUTESb,
26 CoeguHeHUA ranoreHos. 3HaTb/noHMMaTh:

XUMUYECKYH CUMBONUKY:
$opmy bl ranoreHoBOA0POA0B, FANOreHOBOAOPOAHbIX KUC/OT.
Ymetb:

Ha3sslieams:

COeAHEHMA raJIoreHoOB N0 UX XMMUYECKMX popmMynam;




27 Kucnopoa, ero ¢umsmyeckne u xummmyeckue NOHUMaTb:
CBOWCTBa. Xumuyeckue NOHAMUSA:
(C ucnonvzosanuem obopyoosanus yenmpa XMMUYECKUI 3N1€@MEHT, aTOM, MOJIEKY/la, OTHOCUTE/IbHAA aTOMHasA U
«Touxa pocmay ) MOJIEKYNSIPHAsA MacCbl, OKUC/IUTE/Ib U BOCCTAHOBUTE/b, OKUC/IEHME U
BOCCTaHOBJ/IEHME.
28 Cepa, eé QusMyeckMe U XUMUYECKUE Ymertb:
CBOWCTBA. 06bACHAM®:
CTPOEeHME aToOMa cepbl NO €€ NOJIOXKEHUIO B NEPUOANYECKON cUCTEME
XUmunyeckunx anementos .M. MeHaeneesa;
ucnone3oeams npuobpeméHHbie 3HAHUA 8 Npakmu4ecKolii
desamesnibHOCMU U NOB8CEOHEBHOU HU3HU
29 OKcunabl cepbl. 3Hatb/
NoHMMaTb:
XUMUYECKYHo CUMBOUKY:
dopmynbl okeuaa cepbl (1V) n okenaa cepsbi (VI).
30 CepHas Kucnota 3HaTb/
n eé conu. NOHUMaTb:

(C ucnonvzoeanuem 0oopyoosanus yenmpa
«Touka pocmay )

XUMUYEeCKYHo CUMBO/UKY:
dopmynly cepHot KUCNOTbI.

YmeTb:

Ha3bleaMb:

CEPHYIO KUCNOTY U cynbdaTbl MO UX XMMUYECKUM GOpMYIam;
pacno3Hasamo onbIMHbLIM MyMéeém




31

MpaKTnyeckas

pabotano Teme:

«PelleHne skcnepumeHTabHbIX 33434 Mo
Teme:

«[Moarpynna Kucnopoga».

Ymertb:

— Xapakmepu3oe8amo:

XMMUYECKNE CBOMCTBA COeAUHEHWI cepbl;

-- cocmasname:

VPABHEHUA XMMMUYECKMX pPeaKkuui, XapaKkTepusylolime
CcoeIMHEHN cepbl;

cBOMCTBA

32 A30T, ero 3HaTtb/
dunsnyeckune NOHMUMaATb:
M XMMUYECKne XUMUYECKYH CUMBOMUKY
CBOMCTBa. dopmyny ammuaka.
(C ucnonvzoeanuem 060pyoosanus yenmpa YmeTb:
«Touka pocmay ) Ha3bleams:
aMMMAK MO ero XMmMun4eckomn popmyne;
33 AMMMaK u ero 3HaTb/
CBOMCTBa. NOHMUMaTb:
(C Uucnojib3oeanuéem 06()py()()(muml uenmpa Xxumuyeckue noHsmusA.:
«Touka pocmay ) KaTWUOH aMMOHMUS.
Ymertb:
Ha3bI8AMb:
COIM aMMOHMSA NO UX XUMUYECKMM GOpPMYIam;
XapaKkmepu3oeambo:
XMMUYECKUEe CBOICTBA CONel aMMOHUS;
34 Conn aMMOHMSA. 3HaTb/
MOHMUMaTb:

XUMUYECKYIO CUMBOSUKY:

dopmynbl okenaa asoTa (Il) u okemnpaa asota (IV).
Ymetb:

Ha3bleaMb:

OKCUAbI a30Ta MO UX XMMUYECKUM dopMyIam;




Xapakmepu308amb:
dU13nYecKne CBOMCTBA OKCUAOB a30Ta;
XMMUYECKMe CBOMCTBa oKkcnaa asoTa (1V)

35

Okcumapl a3oTa
(1w (I1v).

3HaTtb/

NOHUMaTb:

XUMUYECKYIO CUMBOUKY:
dopmyny asoTHOM KUCAOTbI.

36

A30THasa KucsoTa
M eé cBOMCTBa.

Ymertb:

HasblieaMb:

CONMN a30THOM KMCNOTbI MO UX XMMUYECKUM popmyam;

’

npuobpeméHHble 3HAHUA 6 npakmu4yecKoli OeamesnbHocmu U
noecedHesHOIi HU3HU

37

Conu a3oTHOM
KUCNOTbI.

Ymertb:

06bACHAMG:

CTPOEHMe aToOMa a30Ta Mo ero NOI0KEHUIO B MEPUOANYECKON CUCTEME
Xumunyeckunx anementos .M. MeHaeneesa;

3aKOHOMEPHOCTN U3MEHEHWA CBOMCTB 3/1eMeHTOB (a3oTa n pocdopa) B
npegenax rAaBHOM NOArpynnbl;

38

docopu ero
CBOWCTBA.

3HaTtb/

NoOHMMaTb:

XUMUYECKYH0 CUMBO/UKY:

dopmynbl okecnaa pocdopa (V) u optodocdopHO KUCNOTHI.

Ymertb:

Ha3bI8AMb:

okena, docdopa (V), opTodpochopHyto KUCIOTY M €€ conum no ux
XMMUYECKUM dopmyiam;

39

Okcunpg dpocdopa
(V). OptodochopHas KucnoTa
n eé conu.

YmeTtb:
06bACHAMSb:




cTpoeHne aToma ¢ocdopano ero MONOKEHUID B MepUogMYecKomn
cucteme xmmmveckux anemeHtos [.U. MeHgeneesa;

40 Yrnepog, 3HaTtb/
ero ¢pmsmnyeckue noHMMmaTb:
N XMMUYecKune XUMUYECKYIO CUMBOSUKY:
cBolicTBa. dopmynbl okcnaa yrnepoga (ll) n okcmaa yrnepoga (1V).
41 Okcngpl 3HaTtb/
yrnepoaa. Ha3bl8eaMb:
CO/IN YTONIbHOM KMCIOTbI MO X XMMUYECKUM OpMYIam;
42 YronbHas 3HaTb/noHUMaTb:
KMCnoTa u XUMUYECKYI0 CUMBOAUKY:
eé conu. dopmynbl okenaa yrnepoaa (1V) n yronbHoOM KUCNOTbI.
Ymertb:
Ha3bl8aMb:
okeug yrnepoga (1V), yronbHyto KUCAOTY U €€ CONMN MO UX XMMUYECKUM
dopmynam;
Ymertb:
Xapakmepu3o08amo: okcug, Kpemuus (IV), KpemHUeBYO KUCIOTY U eé
43-44 | KpemHuit COIN MO UX XUMUYECKMM dopMynam;
n ero
coeanHeHus.

(C ucnonvzosanuem 060pyoosanus yeHmpa
«Touka pocmay )




45

MpaKTnyeckas

pabora

no Teme:
JKcnepumeHTabHble 334a4n
no Teme:

«Moarpynnol

asoTa u yrnepoga».

Ymertb:

— Xapakmepu3oeams:

cnocobbl NoslyyeHne, cobrpaHma U pacno3HaBaHWA BaXKHENLLMX ra3oB;
— cocmaename:

YPaBHEHMS XMMNYECKMX PeaKLLMM NoNyYeHUs rasos;

46-47 | O6o6LieHne Ymetb: 0606uWaTb
M cuctemaTmsaumsn N CUCTEMATU3NPOBATb
3HaHWUM no 3HaHKA No
Teme: «HemeTtannbi». Teme «HemeTannbi».
48 KoHTponbHas MpuMeHeHME NONYYEHHbIX 3HaHUI Ha NPaKTUKe
pabora
no teme: «Hemetannbi».
49 MpaKTnueckasn MpuMeHeHME NONYYEHHbIX 3HaHUI Ha NPaKTUKe
pabotano Teme:
«[MonyyeHne
cobupaHue rasos
50-51 | Mpegmet 3HaTb/
opraHuyecKkomn NOHUMATb:
XUMUN. XumuyecKkue NoHAMUA:
BelLecTBo, Knaccudukaums
BELLLeCTB.
52-53 MpepenbHble 3HaTb/
yrneesoaopoapil NOHUMATb:
(meTaH, aTaH). XUMUYECKyo
CUMBOUKY:

dopmybl meTaHa
W 3TaHa.




Ymertb:

Hasbieame:

MeTaH W 3TaH No ux
XUMUYECKUM PopmMmynam;

54 HenpepenbHble yrnesogopoapl 3Hatb/
(aTnnen). MOHMMATb:
(C ucnonvzoeanuem 060pyoosanus yenmpa XUMUYECKYI0
«Touka pocmay ) CUMBOAUKY:
dopmyny sTuneHa.
Ymertb:
Hasbieame:
3TUNEH MO €ro XMMMUYECKOM
dopmyne;
55 MpeacraBneHmsa MpedcmasneHus
0 NoJiMmepax Ha 0 noanumepax Ha
Mpumepe lpumepe
NoAM3TUIEHA. nonusMuneHd. cocmaenams:
YPaBHEHUA peakumii
56 MpupogHble 3Hatb/
NCTOYHUKM NOHUMaTb:
yrnesogopoaos. MpupoaHbI ras, ero coctas M NpakTUYECKoe Mcnob3oBaHue. HedTb,
HedTb 1 NPoAyKTbl eé nepepaboTKM U UX NPaKTUYECKOEe UCMOIb30BaHMe.
MpupoaHbIn
ras, ux

npumeHeHue.




57 CnnpTsl. 3HaTtb/
(C ucnonv3zosanuem 060pyoosanus yeHmpa NOHMMaTb:
«Touka pocmay ) Xumuueckyio
CUMBO/IUKY:
dopmysibl MeTaHONA
, 9TaHONA U TNLEPUHA.
YmeTb:
Ha3bI8AMb:
CcnupTbl (MeTaHon,
3TaHON, TNNLEPUH)
Mo NX XMMUYECKUM
dopmynam;
58 KapboHoBble 3HaTb/
KMUCNOTbI. NOHUMATb:
(C ucnonvzosanuem 060pyoosanus yeHmpa XUMUYECKYHo
«Touka pocmay ) CUMBOUKY:
dopmy bl yKCycHOM
M CTeapMHOBOM KMCAOT.
59-60 | Buonorunyecku YmeTb:
BaXKHble — Xapakmepu3oseamo:
BeLllecTsa: HaxoXKAeHWe B npupoae
Xupbl, 6enky, N NPUMEHEHME XKNPOB;
yrnesogpbl. cocTtas, pusnyeckme
CBOICTBa U
NPUMeHeEHMEe TNHKO3bI,
Kpaxmana u LLennonosbl;
dusnyeckme cBomncTea
6€e/1IKOB M MX POJib B OPraHU3me.
61 JlekapcTBeHHble NpenapaTbl; UmeTb:

npob6aemsi,
cBA3aHHblEe
C X NPUMEHEHUEM.

MoHATME O NeKapcTBax KaK XMMMOTepaneBTUYECKUX
Fpynnbl nekapcTe. besonacHble cnocobbl NPUMEHEHUS.

npenaparax.




62

Mepuoanyeckmii 3aKOH W nepuoamyeckas
cmucTema XMMUYECKNX 3N1eMeHTOoB
O.N.MeHaeneeBa B cBeTe y4EHUA O CTPOEHUN
aTtoma.

— Xumu4ecKue NoHAMus:
XUMUYECKUI 3/IEMEHT, aTOM;

— OCHOBHbIe 3aKOHbI XUMuu:
MeproamnyecKknin 3aKoH.

Ymertb:

— Hasvieameo:

XMMUYECKUE 3N1EMEHTbI MO UX CUMBONAM;

63

CTpOEHVIe BelecTB.

Tnnbl XMMUYECKMX CBFI3EI7I, TUNbl KPUCTANNTNYECKUX peLIJéTOK.

64-65

Knaccudukaumsa sellects

3HaTb/noHUMaTb:
XUMUYECKYI0 CUMBO/UKY:
YPaBHEHUA XMMUYECKMX
peakumm;

Xumuyeckue NoHAMUSA:
XMMUYEeCcKas peakums,
KnaccudumKauma peakumi.

66-67

Knaccudpukaumsa XMMnYeckux peakuui.

Ymertb:

HasbleaMb:
COeINHEHNS U3YUYEHHbIX
KNaccos;

06vACHAMS:

CYLLHOCTb peaKkuuit
WOHHOTo 0bMmeHa;

68

XMMnyecKoe 3arpsisHeHne OKpyKatoLeit
cpeapl 1 ero nocieacTeus.

Ymertb:
ucnosb308amo npuobpemeéHHoie
3HAHUA







