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Ouymnmosa [anuua VBanoBHa, yauTesib OMOJIOrUH
nepBasi KBaJIM()UKAMOHHAsA KaTeropus

BN HKIUHORHOIH KITCTOPIIT

PaspaGoTana B COOTBETCTBHE ¢ TpeGoBaHusMH MDejiepaibHOro rocy1apcTBEHHOro 00pasoBaTe/IbHOro
cTaHJapTa OCHOBHOrO 0bmero obpasoanus (cGopuuk - M.: Ilpoda, 2010 r.), Ga3oBbIH ypoBeHb,
MOJHOCTBIO ~ OTpakarolieil  cojepkanue [IpuMepHOH mporpamMbl, ¢ JIONOJHCHHAMH, HE
NPEBBIIAIMME TPeGOBAHHS K YPOBHIO MOATOTOBKH obyuatoimxes i odecnevena YMK s 8-11-
ro kinaccoB Juuuu O. C. ['aOpuesnsHa.

Kpacuosipckuii kpaif, MunycHHCKHIl paiioH, 1. beictpast
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Pabouas mporpamma Kypca XUMHH pa3paboTaHa B COOTBETCTBUU ¢ DenepaabHBIM
rOCYJapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHAapToM obmiero obpaszoanus, OOII OO0 MBOY
BricTpsiHCKas CpeIHsIs LIKOJIa Ne 15 http://bistrayal5.gbu.su/wp-
content/uploads/sites/252/2018/12/OcHoBHas-00pa3oBarenbHas-nmporpamMmma-B-ilovepdf-

compressed-1.pdf , npumepHoii pabodeit mporpamMmbl TpeaMeTHoW JuHUU ydeOHHKoB O. C.

I'abpuensua, U. I'. Ocrpoymona, C. A. CrnagkoBa. 8—9 Kjacchl, B HeH TaK)Ke YYUTHIBAFOTCS
OCHOBHbIC UJieu U TonoxkeHus [Iporpammel pazButuss MBOVY beicTpsHckas cpennsis mkosa Ne
15. Kypc paccunrtan Ha 00s3aTenpbHOe U3ydeHue npeamera B 00béme 140 yueOHbBIX 4acoB 110

2 yaca B HeJenmo B 8—9 kiaccax.

l'[.na}mpyeMbIe pe3yJdbTaThbl
OCBOCHMA y‘lﬁﬁHOFO npeamMera XuMus

JInyHOCTHBIE pe3yJIbTAThI

1) BocnuTaHWEe POCCHUMCKOM TpakJAaHCKOM WASHTUYHOCTU: TMAaTPUOTH3Ma, YBAXKEHUA K
OteuecTBy, MPOLUIOE W HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Haponaa Poccuu; oco3HaHue cBoeit
THUYECKON NMPUHAIJIC)KHOCTH, 3HAHUE UCTOPHH, S3bIKa, KYIBTYPhl CBOETO HapOJia, CBOETO Kpasi,
OCHOB KYyJBTYPHOTO Hacjenusi HapoloB Poccuu u 4yenmoBeyecTBa; YCBOCHHUE TYMAHHUCTHYECKUX,
JEMOKPATUYECKUX U TPAJUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAILHOTO POCCHIICKOTO OOIIECTBA;
BOCIHTAaHKUE YYBCTBA OTBETCTBEHHOCTH U JI0JTa niepe PonuHoii;

2) ¢opmupoBaHHE OTBETCTBEHHOTO OTHOLICHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00y4aroImuxcst K CaMOPa3BUTHIO M CaMOOOpPA30BaHHIO Ha OCHOBE MOTHBAIlMM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M HOCTPOEHMIO JalbHEHIEeH WHAMBUIYalIbHON TpaeKTOpUU
o0Opa3oBaHus Ha 0a3e OPUEHTHPOBKU B MUpe npodeccuii 1 nmpodeccuoHaIbHbIX TPEANOYTEeHHH,
C Y4YETOM YCTOWYHMBBIX TIO3HABATEIILHBIX HHTEPECOB, a TAaK)KE HAa OCHOBE (HOPMHPOBAHUS
YBOKUTEIFHOTO OTHOIICHHS K TPYLY, Pa3BUTHS OIBITA YYaCTHS B COITUAILHO 3HAYMMOM TPY/E;
3) dbopmupoBaHHE IETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOW TPAKTHKH, YYHTHIBAIOIIETO COIHAIBHOE, KYJIBTYPHOE,
A3BIKOBOE, TyXOBHOE MHOI000pa3ue COBPEMEHHOI'0 MHpa;

4) popMupoBaHNE OCO3HAHHOTO, YBAKUTEIBLHOIO U JOOPOKEIATEIbHOTO OTHOLIEHHUS K IPYTOMY
4eJI0BEKY, €r0 MHEHHUIO, MHUPOBO33PEHHIO, KYJIbTYpe, SI3bIKY, Bepe, I'PakJaHCKON MO3MLHUH, K
UCTOPUH, KYJIBTYpE, PEJIUTHM, TPAJULMAM, sS3bIKaM, IIEHHOCTAM HapoaoB Poccuu u HapoaoB
MHpa; TOTOBHOCTH M CIIOCOOHOCTH BECTH TUAJIOT C IPYTHMHU JIIOJBMH M JOCTHTaTh B HEM
B3aWMOIIOHHMAaHUS;

5) ocBOeHHWE CONMAIBHBIX HOPM, TPABWIJI TOBEACHUS, pojiel W (GOpM COIMAILHOW >KU3HU B
TpyIIax u cOOOIIECTBaxX, BKIOYAst B3pOCIbIE U COMAIBHBIE COOOIECTBA; YUACTHE B IIKOJIBHOM
CaMOyTIpaBJIeHUH M OOIIECTBEHHOM >KU3HM B Tpe/enax BO3PACTHBIX KOMIIETEHLUH C y4eToM
PETHOHANIBHBIX, 3THOKYJIBTYPHBIX, COLIUAIBHBIX K SKOHOMHUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIHHOIO CO3HAHUS M KOMIIETEHTHOCTH B PELICHUH MOpPAIBHBIX MpoOieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHPOBAHME HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOI'O
MOBEJICHHSI, 0CO3HAHHOTO W OTBETCTBEHHOTO OTHOIIIEHHS K COOCTBEHHBIM ITOCTYIIKaM;

7) ¢popmupoBaHNE€ KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHHH U COTPYAHUYECTBE CO
CBEpPCTHHKAMH, JETbMHU CTapUIer0 W MIAJIIEro BO3pacTa, B3pOCIBIMU B  IpoLiecce
00pa3oBaTenbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-MCCIIeIOBATEIBCKON, TBOPUECKON U APYTHUX
BUJIOB JICATEIBHOCTH;


http://bistraya15.gbu.su/wp-content/uploads/sites/252/2018/12/Основная-образовательная-программа-B-ilovepdf-compressed-1.pdf
http://bistraya15.gbu.su/wp-content/uploads/sites/252/2018/12/Основная-образовательная-программа-B-ilovepdf-compressed-1.pdf
http://bistraya15.gbu.su/wp-content/uploads/sites/252/2018/12/Основная-образовательная-программа-B-ilovepdf-compressed-1.pdf
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8) dopmupoBaHUE LEHHOCTH 3M0POBOrO W Oe3omacHoro obpa3a >KHU3HH, YCBOCHHE IPABUIT
WH/IMBUYAJIbHOTO W KOJUIEKTHMBHOTO O€30IacHOrO MOBEJICHHS B YPE3BBIYAWHBIX CUTYaIUsX,
YIPOKAIOLIUX KU3HU U 370POBbIO JIIO/IEH, IPAaBUJI IIOBEJEHHS HAa TPAHCIIOPTE U Ha JI0OPOTax;

9) hbopMupoBaHHEe OCHOB 3KOJOTUYECKOU KYIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOT0 MBILUICHUS, PAa3BUTHE OMBITa HKOJIOTMYECKH OPUEHTHUPOBAHHON pedIieKCUBHO-
OLICHOYHOM U MPAKTUYECKOMN JESITEIBHOCTU B JKU3HEHHBIX CUTYaLIHSIX;

10) oco3HaHue 3HAUEHUSI CEMBU B JKU3HH YEJIOBEKa U OOIECTBa, IPUHATHE LIEHHOCTH CEMEUHOMN
KHU3HH, YBAKUTEIHHOE 1 3a00TIMBOE OTHOIICHUE K YWIEHAM CBOCH CeMbH;

11) pa3BuTHE 3CTETUYECKOIO CO3HAHUS YE€pPE3 OCBOCHHUE XYJI0)KECTBEHHOTO HAClIeus HapOIO0B
Poccnn n Mupa, TBOpUECKON AEATEIbHOCTH 3CTETUYECKOIO XapaKrepa.

MeTanpeameTHble pe3yJibTaThl

1) yMeHue caMOCTOSITENbHO ONPENENTh eI CBOEro 00yUeHUsl, CTaBUTh U (POPMYIMPOBATH IS
ce0s1 HOBbIE 3a7lauyl B yueOe U M03HABaTEIbHOM JESATEIbHOCTH, Pa3BUBATh MOTHBBI M MHTEPECHI
CBOEH MO3HABATENILHON JEATENbHOCTH;

2) yMEHHME CaMOCTOSITEIbHO IUIAHUPOBAaTh IIyTH JOCTM)KEHHS LEeled, B TOM 4YHCIIEe
IbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3¢ (heKTUBHBIE CIOCOOBI peleHus y4eOHbIX U
[I03HABATEJIbHBIX 33/1a4;

3) yMeHHME COOTHOCHTH CBOU JECHCTBHS C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYILIECTBISATH
KOHTPOJIb CBOEH JEATEIbHOCTU B NPOLIECCe JOCTUKEHUs pe3yibTaTa, ONpPEeAesTb CIIOCOObI
JeMCcTBUI B paMKax HPEeJIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JAEUCTBUS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYalluen;

4) yMeHue OLIeHUBATh MPaBUIIBHOCTh BBINOJHEHHS y4eOHOM 3a/1aun, COOCTBEHHBIE BO3MOKHOCTH
€€ pelIcHMS;

5) BiajieHHEe OCHOBAMHU CAMOKOHTPOJIS, CAMOOILIEHKH, NMPUHATHS PEIIEHUH M OCYILECTBICHHS
OCO3HAHHOTO BbIOOpa B yueOHOM U MO3HABATEIbHON JESATENIbHOCTH;

6) yMeHHEe ONpeneNaTb TOHATUSA, CO3[aBaTh OOOOIIEHHUs, YCTAHABIMBATH AaHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CAMOCTOSTENILHO BBIOMPATH OCHOBAHUS U KPUTEPUU JUIsl KilacCU(UKALINM,
YCTaHABIMBAaTh IPUYUHHO-CIEJCTBEHHBIE CBSA3H, CTPOMTH JIOTMYECKOE  pacCyXKICHHE,
yMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIIOTUH) U IeaTh BBIBOBI;

7) yMeHue co3/1aBaTh, IPUMEHSTh U MPE0OPa30BbIBATH 3HAKH M CUMBOJIbI, MOJIETTU U CXEMBbI JJIs
peleHns yueOHbIX U M03HaBaTeIbHBIX 33a4;

8) CMBICIIOBOE UTEHHUE;

9) ymMeHune opraH130BBIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO AESITENLHOCTD C YUUTEIEM
U CBEpCTHUKAMM; paboTaTb HMHIUBUAYAIbHO M B TpYIIE: HAXOAUThb oOlIee pellieHne u
pazpemaTh KOH(QIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIUI U yueTa HHTEPECOB; (hOPMYIUPOBATh,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHHUE;

10) yMeHHe OCO3HaHHO MHCIIOJIB30BaTh pEUYEBBIE CPEACTBA B COOTBETCTBUU C 3ajaueil
KOMMYHHKAIIMM /ISl BBIPQXKEHUS CBOMX UYYBCTB, MbICIEH M NMOTpeOHOCTEH; MIaHUPOBAaHUS U
PETYJIAILIMA CBOEH JEATENBHOCTH; BIAJECHUE YCTHOW M NMHUCBMEHHOM pPEYbI0, MOHOJOTMYECKOU
KOHTEKCTHOM peublo;

11) ¢popmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOJB30BaHUS MH(POPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TexHonorui (mamee WKT- kommerenmum), pa3BUTHE MOTHBAIUU K
OBJIQICHUIO KYJIbTYpPOH AaKTHUBHOIO IIOJb30BAHUS CIOBAPSMHM M JAPYTMMH IOMCKOBBIMHU
cucTeMamy;
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12) ¢opmupoBaHMEe M pPa3BUTHE SKOJIOTMYECKOTO MBIIUICHUS, YMEHUE TPHUMEHATh €ro B
[IO3HABATEIIbHOW, ~KOMMYHUKAaTHBHOW, COLMAIBHOW MpakTHKE U  NpodecCHOHATHHOM
OpUEHTAIUH.

IIpenmeTHble pe3yJibTaThI

OcHoBHbIE TOHATHS XUMHUU (YpPOBEHb ATOMHO-MOJICKYJISPHBIX IPEICTaBICHHUI)
BbInycKHUK Hay4YHUTCSA:
* ONHCHIBATH CBOWMCTBA TBEPIBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICISS UX CYIICCTBEHHBIC
MPU3HAKY;
* XapakTepu3OoBaTh BEIIECTBA IO COCTaBy, CTPOCHUIO U CBOWCTBaM, YCTaHABJIMBATH
MPUYUHHOCIIEICTBEHHBIE CBSI3U MEX]y TaHHBIMH XapaKTEPUCTHKAMU BEIIECTBA;
* PacKpbIBaThb CMBICI OCHOBHBIX XMUMHUYECKUX MOHITHH «aTOM», «MOJEKYJa», «XUMUYECKUI
AJIEMEHT», «IIPOCTOE BEILIECTBOY», «CIOKHOE BEIECTBO», «BAJICHTHOCTHY, HCIOIb3Ys 3HAKOBYIO
CUCTEMY XHMHH;
* u300paxkaTh COCTaB IMPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYT U CYIIHOCTb
XUMHUYECKHUX PEAKIIMA ¢ TTOMOIIbI0 XUMUICCKUX YPABHCHU;
* BBIYUCIISITH OTHOCUTEILHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MAcChl BEIIIECTB, & TAK)KE MaCCOBYIO
JIOJTE0 XMMHYECKOTO JJIEMEHTA B COSAMHCHUSIX JJIs1 OIICHKH UX TPAKTHYECKOW 3HAYMMOCTH;
* CpaBHUBATH 110 COCTABY OKCHJIbI, OCHOBAHHSI, KUCIIOTHI, COJIN;
* KJI1accu(UIUPOBATH OKCUABI M1 OCHOBAHMS 110 CBOWCTBAaM, KUCIOTHI U COJIU TI0 COCTaBY;
* OIHKCHIBaTh COCTaB, CBOICTBAa M 3HadeHHE (B MPUPOAEC M TMPAKTUYECKOW NeATeIbHOCTU
YeNI0BEeKa) MPOCTHIX BEUIECTB — KUCIOPOa U BOAOPO/IA;
* JaBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XMMHUUYECKUX JIEMEHTOB U BKHEHIIINX COCTUHEHHIA
€CTECTBEHHBIX CEMEHCTB IIETOYHBIX METAJIIIOB U TaJIOTEHOB;
* ITOJTH30BATHCSI TAOOPATOPHBIM 00OPYTIOBAaHUEM M XUMHUYECKON TIOCY/I0MH;
* TPOBOAWTH HECIIOKHBIC XHMHYECKHE OIBITHI W HAOMIOACHHS 33 HW3MEHCHHUSMH CBOWCTB
BEIICCTB B IMpPOIECCE WX NPEBpAIICHHIA; COOMIOaTh IMpaBWIA TEXHHUKH OE30TACHOCTH IIPU
MIPOBEJICHUH HAOJFOICHUN U OIBITOB;
* pa3nuyaTh dKCHEPUMEHTATbHO KHCIOTHI U MIENOYHU, MOJB3YsACh WHIUKATOPAMHU; OCO3HABATh
HEOOXOUMOCTh COONIO/IeHNs Mep 0e30MacHOCTH MPU OOpalleHUH C KHCIOTaMU M IIeI0YaMHu.
BBIYCKHUK TOTYYUT BO3MOXXHOCTh HAYYUTHCS:
* IPaMOTHO 00paIIaThcs ¢ BEIIECTBAMU B TOBCETHEBHOMN KU3HMU;
* O0CO3HaBaTh HEOOXOJMMOCTH COOJIFOJACHHS TPABMIJI SKOJOTHMUECKH O€30MacHOr0 MOBEICHUS B
OKpY>Karollel MPUPOIHON CPENE;
* TIOHMMATh CMBICII M HEOOXOJWMOCTh COONIOACHHS TPEANUCAHUNA, TMpeaiaraéMblX B
HWHCTPYKITUSAX 110 UCTIOJB30BAHUIO JICKAPCTB, CPEJCTB OBITOBON XUMHUH U JIP.;
*  UCHONB30BaTh  TNPUOOPETEHHBIE  KIIOUEBBIE  KOMIETEHTHOCTH  TPH  BHINOJHEHUH
HCCJIEIOBATENLCKUX MPOEKTOB M0 U3YYCHHIO CBOICTB, CIIOCOOOB MOJYYCHUS M PACIO3HABAHUS
BEIIECTB;
* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTbD, UCIIOJIb3YSl CPEICTBA YCTHOW M MHUCHMEHHOM
KOMMYHHUKAIlMM TpH padoTe C TeKcTaMu Y4YeOHHWKa U JIOTOJHHUTEIBHOM JHUTEpaTypoH,
CIIPABOYHBIMU TAOJUIIAMH, TMPOSBIATH TOTOBHOCTh K YBAXXCHHIO WHOW TOYKH 3pPEHUS TIPU
00CYXICHUU PE3yJbTaTOB BBITIOJIHEHHON PaOOTHI;
* 00BEKTUBHO OLIEHUBATh MH(OPMALMIO O BELIECTBAX M XUMHUYECKHX IMPOIIECcCaX, KPUTHUECKH
OTHOCHUTBCS K TICEBIOHAYYHOH WHQOpManUud, HEIOOPOCOBECTHOM peKIame, Kacaromiencs
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WCIIOJIb30BAaHMS PA3JIMYHBIX BeEUIECTB. llepuoamyeckuil 3aKOH M IEpUOJMYECKAs CUCTEMA
xumuueckux semeHToB . . MenaeneeBa. CtpoeHue BellecTBa BellyCKHUK HAyUUTCS:

* KIacCU(UIMPOBATh XMMHUYECKUE DJIEMEHTHI HA METAJUIbl, HEMETaJIbI, AJIEMEHTBI, OKCHUIBI U
TUAPOKCUABI KOTOPBIX aM(pOTEepHbI, U MHEPTHBIE 3JEMEHTHI (Ta3bl) Il OCO3HAHUSI BaXKHOCTHU
YHOPSAI0YEHHOCTH HAYYHBIX 3HAHUH;

* pacKpbIBaTh CMBICI Nepuogudeckoro 3akona /. 1. Menneneesa;

* OMNKCHIBATh M XapaKTEepH30BaTh TAOIUUHYIO (OpMYy HEPUOAMYECKON CHUCTEMBbl XUMHUYECKUX
AJIEMEHTOB;

* XapaKTEepU30BaThb COCTaB ATOMHBIX SAEP M PACHPEICICHUE YHCIA 3JIEKTPOHOB IO
AJEKTPOHHBIM CJIOSIM aTOMOB XMMHMYECKHUX 3JIEMEHTOB MAaJbIX MEPUOJIOB IEPUOIUYECKOM
CHCTEMBI, a TAKXKE KA U KaJbLUs;

* pa3nuyaTh BHJBl XUMHUYECKOM CBSI3M: HMOHHYI0, KOBAJEHTHYIO IOJIIPHYIO, KOBAJICHTHYIO
HEMOJISIPHYIO U METAJUIMYECKYIO;

* 1300pakaTh AJIEKTPOHHO-MOHHBIE (POPMYJIIBI BEUIECTB, 00Pa30BaHHBIX XUMHUYECKUMHU CBSA3SIMU
pa3HOro BUJA;

* BBIABJIATH 3aBUCHMOCTh CBOWCTB BEIIECTB OT CTPOCHUS HX KPUCTAUIMYECKHX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJJINYECKUX;

* XapaKTepU30BaTh XUMUYECKHUE FJIEMEHTBI U UX COCIUHECHUSI HA OCHOBE IOJIOKEHUS DJIEMEHTOB
B [IEPUOIMYECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* ONMChIBaThb OCHOBHbIE 3Tamnbl OTKpbITUS . M. MeHneneeBbIM MEpUOAMYECKOTO 3aKOHA M
NEPUOANYECKON CHCTEMbl XHMHUYECKHX OJJIEMEHTOB, JXM3Hb W MHOTO0Opa3HYI0 HaydHYIO
JEATENILHOCTh YUEHOTO;

* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE IEPUOJUYECKOTO 3aKOHA U
[IEPUOANYECKON CUCTEMBI XUMHUECKUX A1eMeHTOB /. . Menneneesa;

* OCO3HAaBaTh HAYYHBIC OTKPBITUS KaK pe3yibTaT JJIUTEIbHBIX HAOIIOJICHUM, ONBITOB, HAYYHOU
MOJIEMUKH, TPEOJOJCHHUSI TPYAHOCTEd M COMHEHUW. BBIMYCKHUK TMOJTYyYUT BO3MOYKHOCTH
HAaY4YUTHCS:

* 0OCO3HABaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM ISl MPAKTUYECKON NEATEIIbHOCTH YEJIOBEKA;

* OMUCHIBATh U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, TPUMEHSISI IOTUKY CHCTEMHOTO aHalln3a;

* IPUMEHATH 3HaHUsI O 3aKOHOMEPHOCTSIX NEPUOJAUUECKON CUCTEMBI XMMUYECKUX JJIEMEHTOB JUIS
00BSICHEHUS U TIPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHGOPMAITMOHHYIO KOMIIETEHTHOCTh TOCPEACTBOM YIIyOIeHHs 3HAaHUHM 00 UCTOPHH
CTAHOBJICHUSI XUMHYECKOW HAYKH, €. OCHOBHBIX MOHSTHH, MEPUOJUYECKOT0 3aKOHA KaK OJIHOTO
Y3 BaXHEWIINUX 3aKOHOB MPHUPOJIbI, a TAKKE O COBPEMEHHBIX JTOCTHKCHHUSX HAYKHU M TEXHHUKH.
MHoroo6pa3ue XuMHYEeCKHX peakinii BeITyCKHUK HAy4UTCS:

* O0BSCHATH CYTh XUMHUYECKUX TPOIECCOB U UX MPUHIUITHAIILHOE OTINYHUE OT (PHU3NUECKHX;

* Ha3bIBaTh IPU3HAKHU U YCJIOBUS MPOTEKAHUSI XUMUYECKUX PEAKIIUN;

* YCTaHABJIMBATh NPUHAJICKHOCTh XUMUUECKON PEAKIIUU K ONIPEACIEHHOMY TUIY IO OTHOMY W3
KJIAaCCU(UKAIMOHHBIX TPU3HAKOB: 1) MO YHCIy U COCTaBY MCXOJHBIX BEIIECTB U IMPOTYKTOB
peakiuu (peakuu COeNUHEHUs, Pa3NIoKEHUs, 3aMelleHus] 1 00MeHa); 2) MO BBIACICHUIO WU
MOTJIOMICHUIO TETUIOTHI (PEaKIMKM AK30TEPMUUYECKHE W DHIOTEPMHUECKHE); 3) MO HU3MEHEHHIO
CTeNeHel OKUCIICHHUSI XUMUYECKUX DJIEMEHTOB (PEaKIMu OKUCIUTEILHOBOCCTAHOBUTENIBHBIC); 4)
0 00pPaTUMOCTH TpoIiecca (peakiuu 0OpaTUMbIE K HEOOPATHUMBIE);

* Ha3bIBaTh (DAKTOPBI, BIUAIONINE HA CKOPOCTh XUMHUECKUX PEaAKIINIA;

* Ha3bIBaTh (DAKTOPHI, BIUSAIONINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI;
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* COCTaBIIATh YPABHEHHUSI SJICKTPOIUTHUECKON TUCCOIMALIMU KUCIIOT, IIeJI0UeH, Coeil; moJIHbIE U
COKpali€HHbIE  HOHHBIC YpaBHEHHUs  peakuid OoOMEHa; YpaBHEHUS  OKHUCIUTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI;

* MPOTHO3UPOBATh MPOAYKTHl XUMHYECKHUX PEAKIUNA 10 (GopMynamM/Ha3BaHUSM HCXOIHBIX
BEIIIECTB; ONPEACIIATh HCXOAHBIC BEIIECTBA 110 (OpMYysIaM/Ha3BaHUSM MPOAYKTOB PEAKIINH;

* COCTaBJIATh YPAaBHEHHS pPEaKIHMi, COOTBETCTBYIOIIMX ITOCICIOBATEIBHOCTH («IICTIOYKE))
MPEBPAILCHU I HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;

* BBIBJISATH B IIPOILIECCE SKCIEPUMEHTa NPU3HAKH, CBHUACTEIbCTBYIOIIME O MPOTEKaHUU
XUMHYECKON PEAKIIUU;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MaCCOBOM J10JIEW paCTBOPEHHOIO BELIECTBA;

* OMpPEACIISATh XapaKTep CPelbl BOJAHBIX PACTBOPOB KUCIOT U IIEIOUYEH MO U3MEHEHUIO OKPACKHU
WHJIUKATOPOB;

* MPOBOJAUTH KAYECTBEHHBIE pPEaKIMH, IOJATBEPKIAIOIIME HAIMYME B BOJHBIX pPacTBOpax
BEILECTB OT/AEJIbHBIX KATUOHOB M AHMOHOB. BBIITYCKHHUK MOJIYYUT BO3MOKHOCTh HayYUThCS:

* COCTaBJISAITb MOJIEKYJISIDHBIE M TIOJHBIE WOHHBIE YpPAaBHEHUS IO COKPAUIEHHBIM HOHHBIM
YpaBHEHUSIM;

* MPUBOAUTH MPUMEPHI PEAKIMH, MOATBEPKIAIONIMX CYIIECTBOBAHHUE B3aWMOCBS3U MEXIY
OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX BEIIECTB;

* MPOTHO3UPOBATH PE3YNIBTATHI BO3JEHCTBUS Pa3IUYHBIX (DAKTOPOB HA HM3MEHCHHE CKOPOCTH
XHMHYECKON peaKIuu;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3JACUCTBUS PA3IUYHBIX (PAKTOPOB HA CMEIIEHUE XUMUYECKOTO
paBHOBecHs. MHOTooOpas3ue BemecTB BhIMYCKHUK HAYUUTCS:

* ONpenensiTh MNPUHAJIEKHOCTh HEOPTraHMYECKUX BEIIECTB K OJHOMY U3 HW3YYEHHBIX
KJIACCOB/TPYIIT: METAIIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBIIATH (POPMYJIBI BEIIECTB M0 UX HA3BAHUSIM;

* OIPEEINISITh BAJICHTHOCTD U CTETIEHb OKUCIICHUS DJIEMEHTOB B BEII[ECTBAX;

* COCTaBJISITH (DOPMYJIBI HEOPTAHUYECKUX COSAMHEHUH 0 BaJICHTHOCTSIM U CTETICHSIM OKHCICHUS
AJIEMEHTOB, a TAKXE 3aps/iaM UOHOB, YKa3aHHBIM B Ta0JIUIIE pACTBOPUMOCTH KHUCIIOT, OCHOBAaHUMN
U COJIEH;

* OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHsI (U3MUECKUX U XUMHUYECKHX CBOWCTB MPOCTHIX
BEIIECTB (METaNIOB M HEMETANIOB) M MX BBICHIMX OKCHIOB, OOpa3OBaHHBIX 3JIEMEHTaMHU
BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3pIBaTh OOIME XWMHUUYECKHE CBOWCTBA, XapaKTEpPHBIC ISI TPYMI OKCHJOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3pIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE JUIsI KaXKIOTO U3 KJIACCOB
HEOPraHWYECKUX BEIIECTB: KUCIOT OCHOBAaHUM COJIEH;

* MPUBOJUTH NMPUMEPHI PEaKUUidl, TOATBEPKIAAIOUIUX XUMUYECKUE CBOICTBA HEOPraHUYECKUX
BEIIIECTB: OKCUAOB, KMCJIOT, OCHOBAaHUN M COJICH;

. ONpeENATh BEIIIECTBO-OKUCIIUTENh u BEIIIECTBO-BOCCTAHOBUTEH B
OKUCITUTEIbHOBOCCTAHOBUTEIIbHBIX PEAKIUSAX;

* COCTaBIISITh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIM OanmaHC (A7 HM3y4YEHHBIX peakuui) 10
MIPEIOKEHHBIM CXEMaM PEaKIIHii;

* TPOBOJUTH JAOOPATOPHBIC OMBITHI, MOATBEPKIAIONINE XUMHUUYECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKHUX BEIIECTB;
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* MPOBOJAUTH JTAOOPATOPHBIE OMBITHI MO TOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB:
BOZOPOJA, KMCIOPOAA, YIIEKUCIIOrO Ia3a, aMMUAKa; COCTABIIATh YPABHEHU COOTBETCTBYIOIIMX
peakuuii. BeIIIyCKHUK ITOJIy4UT BO3MOKHOCTb HAYYUThCS:

* IPOTHO3UPOBATh XMMUYECKUE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHHS,

* IIPOTHO3MPOBATH CIIOCOOHOCTh BELIECTBA MPOSBIISTH OKUCIUTENbHBIE UM BOCCTAHOBUTEIbHBIE
CBOICTBA C y4ETOM CTENEHEH OKHMCIEHUS 3JIEMEHTOB, BXOSALINX B €r0 COCTaB;

* BBISBJIATH CYIIECTBOBAHNE N€HETHUYECKOM B3aMMOCBSI3M MEXKIY BEIECTBAMHU B PsAY: IIPOCTOE
BEILECTBO — OKCUJ — I'MAPOKCHUJL — COJIb;

* XapaKTepU30BaTh OCOOBIE CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM U a30THOM KHUCIIOT;

* IPUBOJUTH NPUMEPHl YPABHEHUN peakUuil, JIEXKAIIUX B OCHOBE IPOMBIIUIEHHBIX CIIOCOOOB
IIOJIy4eHHUSI aMMHUaKa, CEPHOM KHUCIIOTBI, YyI'yHa U CTaJIu;

* omnMchiBaTh (PU3MYECKHME M XUMHUYECKHE IIPOLECCHI, SIBISAIOIIMECS YacTbi0 KpyroBOpoTa
BEUIECTB B IIPUPOJIE; * OPraHU30BbIBATh, IPOBOJUTL YUYEHUYECKHE MPOEKTHI 110 UCCIEIOBAHUIO
CBOIMCTB BEILECTB, UMEIOIINX BaXKHOE IPAKTUYECKOE 3HAUCHHUE.

Conep:xanue yueOHOI0 npeaMeTa XuMHs

Coaep:xxaHue Kypca XUMHH
8 KITACC
HavanbHble NOHATHS U 3AKOHBI XUMHUM
Tena u BemiectBa. CBoiicTBa BEIIECTB. DTalOHHBbIE (U3UYECKHUE CBOWCTBA BEIIECTB.
Marepuansl 1 MaTepranoBeieHrne. Posib XuMuu B )KU3HU COBPEMEHHOT0 oluiecTBa. OTHOIIEHNE
oOmiecTBa K XUMHUU: XeMOpUIUs 1 xeMopoous.

Meroasl u3ydenuss xumuu. HaOmionenuwe. DxcnepumeHT MopenupoBanue. Moaenun
MaTepuaibHble U 3HAKOBBIE UM CUMBOJIbHBIE.

I'aspl. JKunkoctu. TBEpawle BemecTBa. B3aummHbIE mepexonsl MEXIYy arperaTHbIMU
COCTOSIHUSIMH BEIIECTBA: BO3TOHKA (CyOiaumanus) u aecyOnumManus, KOHJSHCalus U ucCrapeHue,
KPUCTAJUIM3aLUs U MJIaBJICHUE.

dusznyeckue sBiacHUs. YUCThIE BelecTBa U CMECH. | OMOT€HHBIE U T€TEPOrE€HHBIE CMECH.
Cwmecu rtazooOpasHble, xuakue u TBEpHbIe. CrocoObl pa3fereHusi cMecel: TMEeperoHkKa, Wiu
TUCTWIUISAIMS,  OTCTauBaHue,  (UIbTpPOBaHUE,  KpPUCTAUIM3AalUs WM BblIapUBaHUE.
Xpomarorpadus. Ilpumenenue 3Tux cnocodoB B 1a00paTOPHOIN MPAaKTUKE, Ha TPOU3BOJICTBE U B
OBITY.

XUMHYECKHE DBIEMEHTBI. ATOMBI M MOJEKynbl. IIpocTele M clOKHBIE BelIECTBA.
Amotponus Ha npumepe Kuciaopoaa. OCHOBHBIE NOJIOKEHUS ATOMHO-MOJIEKYJIIPHOTO YUEHMSL.
Honsl. BemmecTa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS.

3Haku (CHUMBOJIbI) XHMHUYECKUX 3JeMeHTOB. MHQopmanus, KOTOpyr0 HECYyT 3HaKd
XUMHYECKHX JJIEMEHTOB. OTHUMOJIOTHSI Ha3BaHHM HEKOTOPHIX XMMHUYECKUX O3JIEMEHTOB.
[Tepuoanueckas tabnuua xumudeckux sneMeHToB [[. M. MenzaeneeBa: KOPOTKONEPUOIHBIA U
JUTMHHOTICPUOHBIN BapuaHThl. [lepuoapl u rpynmel. ['1aBHas 1 mOOOYHASI OATPYIIIBI, WA A- 1
Bb-rpynnel. OTHOCUTENBHAS aTOMHAs Macca.
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Xumuueckue Qopmynbl. Muaekcsl u ko3dduuueHTs. OTHOCUTENbHAST MOJEKYJSpHAs
Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTa B coennHeHun. MHbopMalusi, KOTOPYI HECyT
XUMHUYECKHE (DOPMYIIBL.

BanentHocts. CTpykTypHblEe (opMynbl. XUMHUYECKHE 3JIEMEHTBl C IOCTOSHHOW U
NEPEMEHHOI BaJleHTHOCTHIO. BBIBOJ (opMynbl coenuHeHHs 1Mo BajleHTHOCTH. OmnpexaeneHue
BAJIEHTHOCTH XMMHYECKOro 3jeMeHTa 1o ¢opmyne BemecTBa. CocTaBieHHe Ha3BaHHUM
COCIMHEHUH, COCTOSIIUMX U3 JBYX XHMMHMUYECKHX OJIEMEHTOB, II0 BAJECHTHOCTH. 3aKOH
IIOCTOSIHCTBA COCTABa BELIECTB.

Xumuueckue peakuuu. PeareHTsl M OpoAyKThl peakumu. [Ipu3Haku XUMHYECKUX
peakuuil. YcioBUS MX NPOTEKaHUS M IpeKpalleHus. Peakuuu ropeHus. DK30T€PMHUUECKHE U
SHJOTEPMUYECKHUE PEAKIIUH.

3aKOH COXpaHEHMsI MACChl BEILIECTB. XMMHUYECKHE ypaBHEeHUA. COCTaBIEHNE XUMUUECKUX
ypaBHeHHH. THpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Knaccuukanus XMMUYECKUX peakIUil M0 COCTaBy M YHMCIY PEareHTOB U MPOJIYKTOB.
Tunbl XUMUYECKUX peakuuid. Peakiuu coeluHEHMs, pa3ioXeHUus, 3aMelleHHss U oOMeHa.
KaranusaTopsl u kaTanus.

JleMoOHCTpaL U
Konnekuus MatepuanoB U U3€IUN U3 HUX.
Mopnenu, ucriosb3yeMble Ha ypokax (pu3uku, OM0I0ruu u reorpaguu.
OO0BbEMHBIE U HIAPOCTEPKHEBBIE MOJIETH HEKOTOPHIX XMMUYECKHUX BEIIECTB.
Mogenu KpUCTalNINYeCKUX PEIETOK.
Cobupanue npubdopa A MoJIyuyeHus ra3a v MpoBepKa ero repMeTH4YHOCTH.
Bosronka cyxoro jibja, noja win HadTaluHa.
ArperaTHble COCTOSIHUS BOJIBI.
Pa3nenenue qByX HECMEIINBAIOIINXCS JKUJKOCTEW ¢ TOMOLIBIO AEIUTEIBHON BOPOHKH.
Huctumstop u ero padora.
VYcranoBka s puiibTpoBanus u e€ padoTa.
VYcTaHoBKa /1715 BeIIapuBaHUs U e€ padora.
Kounexnust 6bITOBBIX IPUOOPOB A1t PUIBTPOBAHUS BO3AYXA.
Pa3znenenue kpacsiiero Bemectsa ¢oMacTepa ¢ IOMOIIbIO MeToAa OyMa)KHOM XpoMaTorpaduu.
Mozenu aquIoTponHbIX MOAU(UKALUI YTaepoia U Cephbl.
ITonmy4yenue o30Ha.
Hoprpetst 1. 5. Bepriennyca u JI. . Menzeneesa.
KopoTtkonepnoaHplii ¥ JIJIMHHONEPHOJHBIM BapuaHThl Inepuoandeckoil cucremsl [[. M.
Menneneesa.
KoHcTpyrpoBanue mapocTepKHEBBIX MOJEIEH MOJIEKYJI.
Amnmnapar Kunna.
Paznoxenne 6uxpomara aMMOHHUSI.
['openue cepbl 1 MAarHUEBOM JICHTHI.
[Toptpetsr M. B. JlomonocoBa u A. JI. JIaByasbe.
OnBIThI, UJUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS! MacChl BEILIECTB.
['openune Qocdopa, pacTBopeHHE NPOAYKTa TOPEHHsS B BOJE M MCCIEJOBAHUE IOJyYEHHOIO
pacTBOpa JJAKMYCOM.



e BiaumonelcTBHE COIIHON KUCIOTHI C [IMHKOM.
e [lonyuenue rugpokcuaa menu(Il) u ero pasznokeHue npu HarpeBaHUU.

JlaGopaTopHble ONBITHI

* O3HaKOMJICHHE C KOJUICKITMEH J1ab0paTOpHOI MOCYIbI.

* [IpoBepka repMeTUIHOCTH TIPUOOpa /ISl TIOTYISHUS Ta30B.

* O3HaKOMJIEHUE ¢ MUHEpajlaM#, 00pa3yoUIMMH TPaHHT.

* [IpuroToBiieHre reTepOreHHON CMECH TTOPOIIKOB CEPHI C JKEJIE30M U UX Pa3feiICHHE.

* BzaumoelicTBrEe pacTBOPOB XJIOPUIOB M MOJIUJIOB KIS C paCTBOPOM HHUTpaTa cepedpa.

* [Tomyuenue rugpokcuaa menu(ll) u ero B3auMoeiicTBrEe ¢ CEPHON KUCIOTOM.

* B3aumMoieiicTBHE pacTBOpa COJIbI C KUCIOTOM.

* [IpoBepka 3aKOHa COXPAaHEHHS MAacChl BEUIECTB HA MPUMEpPE B3aUMOJACUCTBUSA IIETOYH C
KUCIIOTOH.

* [IpoBepka 3aKOHa COXPAaHEHHS MacChl BEUIECTB HA MPUMEPE B3aUMOJACUCTBUSA MIETOYH C
coabto xenesza(lll).

* PazyioxeHue mepokcuga BOAOpoAa ¢ momolnisio okcuaa mapranna (IV). 11.3amemienue
JKEJIe30M MU B METHOM KYIOPOCE.

IIpakTuyeckne padboThl

1. IlpaBuna TeXHUKH OE30MACHOCTH U HEKOTOPBIE BUABI paOOT B XUMUYECKOU J1abopaTopuu
(kaOMHETE XUMHH ).

2. HaGmroieHue 3a ropsiiiei cBe4oi.

3.Ananu3 nouyBsi(aHanor padoTel «OYKCTKA TOBAPEHHOM COMMY).

Bazkneiinue npeacTaBuTe/ Il HeOpraHudeckux BeulecTB. KosimuyecTBeHHbIE OTHOIIEHHUS B
XUMUH
Cocras Bo3ayxa. [lonsTtre 06 06bEMHOI T011€ () KOMIIOHEHTA PUPOTHOM Ta30BOM CMECH
— Bo3ayxa. Pacuér o0bEma KOMIIOHEHTa ra30BOi cMecH 1o ero 00BEMHOM 1071e M HA000POT.
Kucnopon. O3o0m. [Tonydenue kuciopona. CoOupanue u pacro3HaBaHue KUCIOPOa.
XUMHYECKUE CBOMCTBA KUCIOPO/Ia: B3aUMOJICHCTBHE C METAJUIaMU, HEMETAJUIAMU U CJI0KHBIMU
BemectBaMu. [Ipumenenne kucnopoaa. KpyroBopor kuciopoaa B mpupoze.

Oxkcuapl. O0pa3oBaHue Ha3BaHUM OKCHIOB MO UxX ¢popmynam. CoctaBieHue Gopmyt
OKCHJIOB IO MX Ha3BaHUAM. [IpencraButenn OKCUI0B: BOJIA U YIJIEKUCIIBIN Ia3, HErameéHas
W3BECTb.

Bonopoa B npupozae. ®usnueckue 1 XUMUYECKHE CBOMCTBA BOJOPO/IA, ETO MOIYYECHHUE U
MIPUMEHEHUE.

Kucnotel, ux coctaB u ux knaccudukamus. Manukaropel. Tabmuia pacTBOPUMOCTH.
CepHas ¥ CONSTHASIKUCIIOTHI, UX CBOMCTBA U IPUMEHEHHE.

Comu, ux coctaB M Ha3BaHus. PactBopumocTth conedt B Boxe. IIpeacraBurenu conei:
XJIOpUJI HaTpus, KapOoHaT HaTpusl, pocdaT KanbLus.

[Tocrosunas ABoraapo. KommuectBo BemectBa. Monbs. MonsipHas macca. Kparthbie
€MHUIBI U3MEPEHUs KOJIMYECTBA BEIIECTBA — MUJUIMMOJb U KUJIOMOJb, MUJUIUMOJSIpHAs U
KHJIOMOJISIPHAsI MacChl BEIIECTBA.

Pacu€rsl ¢ HCIOJIB30BAHMEM MTOHATUI «KOJIMYECTBO BEIIECTBAY», «MOJIIPHAS Maccay,
«MOCTOSIHHASE ABOTaZpO».
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3akon ABoraapo. MonspHblii 00bEM ra3000pa3HbBIX BemiecTB. OTHOCHUTENbHAS
IJIOTHOCTB Ia3a o Ipyromy rasy.

KpaTHble enuHUIBI W3MEPEHHS — MUJUIMMOJBSIPHBIA W KHJIOMOJSPHBIH 0OBEMBI
ra3000pa3HbIX BEILIECTB.

Pacuérel ¢ HMCNONB30BaHMEM MOHATUN «KOJUYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «UUCIO ABOTAIPO».

I'unpocdepa. KpyroBopot Boab! B ipupojie. Pu3ndeckre 1 XuMUYeCKIe CBOWCTBA BObIL:
B3aUMOJICVCTBUE C OKCUAAMM.

OcHoBaHusl, uUX cocTaB. PacTBOpMMOCTb OCHOBaHHMH B Boje. VI3MeHEHHE OKpacku
VMHJIUKAaTOPOB B MIENO4YHOW cpene. IlpencraBurenu menodeil: TUAPOKCUIBI HATPUS, KAIUS U
KaJIbLIMSL.

PactBoputens u pacTBOpEHHOE BemiecTBO. PactBopwl. PactBopenue. ['mapatsl.
MaccoBast 107151 pacTBOPEHHOTO BellecTBA. Pacy€rbl, CBSI3aHHBIE C UCIOJIb30BAHUEM IOHATHUSA
«MaccoBasi J0J1s1 PACTBOPEHHOIO BEILIECTBAY.

JdeMoHcTpanmun
Ornpenenenue coaepKaHusi KUCIOPOIa B BO3AYXE.

ITomy4yenue kucIopoa pa3ioKEHUEM IIepMaHraHaTa Kajaus U IEPOKCUAA BOJOPOa.
Cobupanue MeToZ0M BHITECHEHHUS BO3yXa U BOJIBI.
PacnoznaBanue kucnopona.
['openne Maruawmsi, xeesa, yris, cepsl U pocdopa B KUCIOPOJE.
Komneknus okcuos.
[Tony4yenue, cobupaHue 1 pacro3HaBaHHE BOJIOPOJIA.
I'openne Bogopona.
B3aumoneiictBue Bogoposaa ¢ okcuaoM meau(1l).
Konnexkuus MUHEpaIbHBIX KUCIOT.
[TpaBuiio pazbaBiaeHUs cepoOil KHCIOTHI.
Komnexnus coneil.
Tabnuna pacTBOPUMOCTH KHCIIOT, OCHOBaHUM U COJIEH B BOJE.
HekoTopsie MeTaIbl, HEMETAIUTBI M COEAMHEHUS C KOJIMYECTBOM BEUIECTBA, PaBHBIM 1 MOJIb.
Monenb MosipHOro 00bEMa ra3000pa3HbIX BEIIECTB.
Komnekuus ocHOBaHUM.
JlaGopaTopHbie ONBITHI
* [TomyTHEHHE N3BECTKOBOW BOJIBI IIPY MTPOITYCKAHUH YIJIEKUCIIOTO rasa.
* [TonyueHnne BOAOpOJa B3aUMOICUCTBUEM IIUHKA C COJITHOM KHCIIOTOM.
* Pacnio3HaBaHue KUCIOT C TOMOILIbIO HHANKATOPOB.
* lI3MeHeHne OKpacKu MHAMKATOPOB B IEJIOYHOM Cpelie.
* O3HakOMJIEHME C TMpenaparamMd JOMAlllHEW WM IIKOJbHOM aNTeykKh: pacTBOPAMHU
IIEPOKCHUa BOJIOPO/Ia, CHUPTOBOM HACTOMKH HOJA,aMMHAKA.
IIpakTuyeckue padoTnl
4. Ilony4yenue, cobupanue u pacro3HaBaHUE KUCIOPOa.
5. [lonyuyenue, coOupanue u pacro3HaBaHHUE BOJOPO/A.
6. IIpuroroBieHue pacTBopa ¢ 3aJaHHOM MacCOBOW 10N paCTBOPEHHOTO BEILLIECTBA.

OcHOBHbBIE KJIACCHI HEOPraHNIEeCKUX coeTUHEeHU M
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OO6o6menne cBeneHud 00 oOKcHWmax, WX KilaccH(UKAIMKM, HA3BAaHUSX M CBOMCTBAX.
CriocoObI MOTy4eHHS OKCHIIOB

OcHoBanus, UX Ki1accuukaiys, Ha3BaHUS M CBOWCTBA. B3auMopeicTBHE ¢ KHCIOTAMU,
KUCJIOTHBIMM OKCHUJAMU M COJIAMU. PasnoskeHue HepacTBOPUMBIX oOcHOBaHUM. CrocoObl
MOJIy4EHHUS] OCHOBAHMIA.

Kucnotsl, ux knaccudukanus u Ha3BaHus. OOIMe XMMHUYECKHE CBOMCTBA KHCIOT.
B3aumoneiicTBue KHUCIOT € MeTaulaMHu. OJIEKTPOXUMUYECKUN psAJl HANPSHKEHUA METaJlIoB.
B3aumopeiicTBue KUCIOT C OKCHUJIaMU METaJIOB. B3auMojeiicTBUe KUCIOT C OCHOBaHUSIMU —
peakuus HeWTpanuzauuu. BzaumopeiictBue KucioT ¢ conssMu. Ilonydenne GECKHCIOPOIHBIX U
KUCJIOPOACOAECPKALINX KUCIIOT.

Comu, wux xknaccudukammss W cBoiicTBa. B3ammonelicTBHE coleid C MeTallaMu,
0COOCHHOCTH 3TUX peakuuid. BzanmopeiicTBue coneit ¢ CONsIMH.

'eneTnueckue psiabl MeTaia M HeMerauia. ['eHeTuyeckas CBsI3b MEXIY Kiaccamu
HEOPraHUYECKHUX BEIIECTB.

JlaGopaTopHble ONBITHI
* B3aumoielicTBME OKCUAA KAJIBLUS C BOJIOM.
* [lTomyTHEHHE N3BECTKOBOW BOJBI.
* Peakuus HelTpanu3anuu.
* [Tonyuenue ruapoxcuna meau(Il) u ero B3auMoaericTBrEe ¢ KUCIOTOM.
* Pasznoxxenue rugpokcuaa menu(Il) mpu HarpeBaHum.
* B3aumoelicTBiE KUCIOT ¢ METaJUIaMH.
* B3aumosielicTBIE KUCIIOT € COJISIMMU.
* O3HaKOMIIEHHE C KOJUIEKIIUEW COJIECH.
* B3aumopeiictsue cynbdata meau(ll) c xxenesom.
* B3auMo1elicTBHE COJIEN C COSIMH.
* ['eHeTnueckasi CBSI3b MEXKY KJacCaMU HEOPTaHMYECKUX BEIIECTB HAa MPUMEpPE COSAMHEHUM
MeJTH.
IIpakTuyeckue paéoTsl
7.PemieHrie SKCOEpUMEHTANbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJAcChl HEOPTraHWYECKHUX
COEIMHEHUIN».

IlepuoanyecKuii 3aKOH U NIEPHOANYECKAsA CHCTEeMa XUMHYeCKUX dj1eMenToB JI.U.
Menpaeneea. CtpoeHue aToma
EcTtecTBeHHbIE ceMeNCTBA XUMHUYECKHX DJIEMEHTOB: MIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE
MeTaJlJIbl, TaJIOreHbl, HHEPTHBIE (OaropoHbie) ra3pl. AM(OTEepHOCTh. AMGOTEpHBIE OKCHBI U
ruapokcuabl. KoMIIEKCHBIE COMN.

Otkpsitue J[. 1. MeHaeneeBbIM NEpUOANYECKOTO 3aKOHA U CO3/JaHUE UM MEPUOINYECKON
CUCTEMBI XMMHUYECKUX JIEMEHTOB.

ATOMBI Kak (opMa CYyIIECTBOBAHHMS XMMHUYECKHX 3JeMEHTOB. OCHOBHBIE CBEACHUS O
CTPOCHUU aTOMOB. JloKa3zaTenbCTBa CIIOKHOCTH CTpoeHuss aromoB. OmnbiThl Pesepdopaa.
[TnanerapHast MOENb CTPOEHUS aToMa.

CocraB aTOMHBIX SA€p: NPOTOHBI, HEUTPOHBL. OTHOCHUTENBHAs AaTOMHas Macca.
B3auMoCBA3b NOHATUH «IIPOTOHY», KHEUTPOH», KOTHOCUTEIbHAS ATOMHAsI Maccay.

Muxkpomup. InekTpoHbl. CTpoeHHE »SJIEKTPOHHBIX YPOBHEM AaTOMOB XHMHUYECKHUX
sneMeHTOB 1—20. [ToHsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.
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N3oronsl. ®@usndeckuil cmbica cumBoiuku llepmonnueckoit cucremsl. CoBpeMeHHas
(dopMynHpOBKa MEPUOAUYECKOTO 3aKOHA. VI3MEHEHHs CBOWCTB 3JIEMEHTOB B MEpUONAX U
rpymnmnax Kak QyHKIUS CTPOSHHS SJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapaKkTepUCTUKA DIIEMEHTAa-METAJUIA W DJIEMEHTa-HEMETaula II0 MX IIOJOXKEHUIO B
MEPUOIUYECKON CUCTEME XUMUYEeCKUX ieMeHToB [[. 1. Menneneesa.

JdemMoHCcTpauMu
Paznuunbie popmbl TaOIHII TEPUOTUIECKON CUCTEMBI.
MopenupoBanue nocTpoeHus nepuoanueckon cucreMsl J. . Menneneesa.
Mogenu aToMOB XMMUYECKHX 3JIEMEHTOB.
Mozenu aToMOB 3J1€MEHTOB 1—3-T0 epro0B.
JlaGopaTopHble ONBITHI
* [Toryuenre ampoTepHOro ruIPOKCUIa U UCCIEIOBAHNE €TO CBOWCTB.

XuMnueckas cBsizb. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH
Honnast xumuueckas cBsi3b. onbl, oOpa3oBaHHbIE aToMaMU METaLIOB U HEMETAJUIOB.
CxeMmbl 00pa30BaHMsS MOHHOW CBSI3U JUIsl OMHapHBIX coequHEHHM. VMoHHBIE KpHcTasInyecKue
pewéTky U (U3NYECKUEe CBOMCTBA BELIECTB C 3TUM THIOM pew€rok. [lonsatue o GpopmynbHOU
€IMHUIIE BELECTBA.

KoBasieHTHass XuMu4ecKas CBA3b. DJIEKTPOHHbIE U CTPYKTypHbIe (popmyibl. [loHsTHE O
BasieHTHOCTH. KoBaneHTHas HemossipHas cBs3b. CxeMbl 00pa30BaHUS KOBAJIEHTHOM CBS3M JJIS
OMHApHBIX COCTUHEHUH. MOJIEKyNIsIpHbIE M aTOMHbIE KPUCTAIJIMUECKUE PEIIETKH U CBOMCTBA
BEILECTB C ’TUM THUIIOM PEIIETOK.

DneKTpoOTpUIATENIbHOCTb. PsAn  anexkTpoorpunarensHocTd. KoBasieHTHast mossipHas
Xumuueckast cBs3b. Jumnons. Cxembl 00pa3oBaHMs KOBAJIEHTHOW MOJISIPHOM CBSI3U 111 OMHAPHBIX
COeIMHEHUN. MoOJIeKyIsipHblE U aTOMHBIE KPHUCTAJUIMYECKUE PEIIETKH M CBOWCTBA BEUIECTB C
JTUM THUIIOM PELIETOK.

Meramiueckass XHMMHYECKass CBs3b M MeETa/UIMYECKas KPUCTAINIMYECKas pPEIIETKA.
CBolicTBa BEIIECTB € ATUM TUIIOM pelI€TOK. EnnHas npuposa XMMUUYECKUX CBSI3EH.

Crenenp okucnenus. CpaBHEHUE CTENIEHU OKUCIIEHMs U BaJleHTHOCTHU. [IpaBuna pacuéra
CTeNeHe OKUCIeHMs 110 PopMyIaM XUMUYECKUX COETMHEHUH.

OKHCINTENbHO-BOCCTAHOBUTEbHBIE peakuuu.OnpeaeneHue CcTerneHeld OKUCICHUS AJis
AIIEMEHTOB, O00pa3yIOUIMX BEIIECTBAa pa3HbIX KiaccoB. Peakuuu HWOHHOrO oOOMEHa WU
OKHCIIUTEIBHO-BOCCTAHOBUTENbHBIE peakinu. OKHCINTENhr U BOCCTAHOBHUTENb, OKUCIECHHE W
BoccTaHOBJEeHHE. (COCTaBIE€HUE YpPAaBHEHUN OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKLUN
METO/I0M 3JIEKTPOHHOTO OaiaHca.

JleMoHCTpanun
Buneodparments! u cnaiiabl «MloHHas XUMUYeCKas CBSI3bY.
Komneknus BemecTs ¢ HFOHHOM XMMUYECKOM CBSA3BIO.
Mogenyu HOHHBIX KPUCTAIUIMYECKUX PELIETOK.
Buneodparments! u crnaiiapl «KoBajeHTHas XUMUYECKask CBSI3bY.
Komneknus BemecTs MOJEKYISIPHOTO U aTOMHOTO CTPOEHHS.
Mogenu MOJIEKYJISIPHBIX U aTOMHBIX KPUCTAININYECKUX PEIIETOK.
BuneopparmenTs! u crnaiiapl «MeTamTnuecKas XMMUYecKas CBSI3b».

Kommexus «MeTanibl ¥ CILIaBBIY.
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e BzaumojeicTBUE ITUHKA C CEPOM, COJISTHOM KUCI0TOH, Xmopuaom meau (1I).
e ['opeHue maruus.
e B3saumonelcTBUE XJIOPHOU U CEPOBOJOPOAHONU BOJBI.
JlabopaTopHbIe ONBITHI
* 13roroBiieHrE MOZEIIH, UIUTFOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKON CBSI3H

9 KJIACC
IToBTOpEeHUe 1 00001IeHNE CBeleHUId IO Kypcy 8 Kiacca
bunapubsie  coegunenus. Oxcuapl  cojeoOpasyomue © — HecoleoOpasyromue.
['mapokcuabl: OCHOBaHUS, aM(OTepHbIE THIPOKCUABI, KHCIOPOJCOACPIKALINE KHUCIOTHI.
Cpennue, Kucible, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O06o0menne cBeIeHUH 0 XMMUYECKHX peakiusax.Kinaccupukamus XUMHUUECKUX peakiui
[0 pa3IWYHbIM IPU3HAKaM: COCTaBYy W YHCIYy pPEarupyrolux M O0O0pa3yoLIuXCsl BEIIECTB,
TerioBoMy 3¢ (dexTy, 00paTUMOCTH, U3MEHEHUIO CTENIEHEH OKHCIEHUS 3JIEMEHTOB, 00Pa3yIOIINX
pearupyrouue BEeIIeCTBA, arperaTHOMY COCTOSIHUIO PEAarvpyroluX BELIECTB, HCIOJIb30BaHUIO
KaTajiu3aTopa.

[lonsiTHe O CKOpOCTHM XHMHUYECKON peakuuud. DakTophl, BIMSIOIIUE HA CKOPOCTh
XUMHUUYECKMX PpEeaKLUMi: IpUpoJia pearupyrollux BEIIEeCTB, MX KOHILEHTpalus, TeMIeparypa,
II01Ia/1b CONPUKOCHOBEHMSI, HalIMuue Katanuzaropa. Karamus.

JleMoOHCTpaL U

e (O3HAKOMIIEHHE C KOJUIEKLIUSIMU METAJJIOB U HEMETAJIOB.

e (O3HaKOMJIEHHUE C KOJUIEKIIUSIMU OKCHJIOB, KUCIIOT U COJIEH.

e 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakluu OT IPUPO/Ibl pearupyoinuX BEeIIecTB.

e 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakuu OT KOHIIEHTPAIUH pearupyromux BEIIeCTB.

e 3aBUCUMOCTb CKOPOCTHM XMMMUYECKOH pEaKIMH OT ILIOMAAN COIPUKOCHOBEHMS PEarupyroIiux
BEIIECTB ((«KUTISIIHHA CTIOW).

e 3aBUCUMOCTb CKOPOCTU XMMHUYECKON PEAKIIUU OT TEMIIEPATypPhl PEArNPYIOLIUX BEIIECTB.

JlabopaTopHbIe ONBITHI

*B3aumoeiicTBue aMMuaka 1 XJ0pOBOAOPOIA.

* Peakuusi HEUTpanu3amuu.

* Habmonenne tertoBoro a3 dexra peakiuu HedTpain3aluu.

* BzaumoneiictBue cepHoil kuciotsl ¢ okcuaom meau(1l).

* Pa3noxenue nepokcuia BOAopoa ¢ MOMOIIbIO KaTana3bl KapToders.

* 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON peakIHMH OT MPUPOJbl Pearupyrollux BElIeCTB Ha
npuMepe B3aUMOJICHCTBUS PacTBOPOB THOCylb(ara HATpusi uUXjIopuaa Oapus, THOCyIb(aTa
HATpHs U COJITHOM KUCIIOTHI.

* 3aBHCHUMOCTb CKOPOCTH XHMMHYECKOM peakiuud OT MPUPOAbl METAJUIOB MPU UX
B3aMMOJICVCTBUH C COJITHOM KHCIIOTOM.

e 3aBHCHUMOCTb CKOPOCTM XHMHMUYECKOH peakuMu OT TMPUPOAbl KHUCIOT TMpPH HX
B3aNMOJICHCTBHH C JKEIC30M.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakiuu OT TEMIEPATYypHI.

*3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIUN OT KOHIICHTPALIUH.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peaKuy OT IUIOIIA I COIPUKOCHOBEHUS
pearupyroumx BeIEeCTB.
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* 3aBUCHMOCTb CKOpPOCTH XHUMHUYECKOH pCaKknuu OT KaTajinu3aTopa.

XuMHYeCKHe PeaKIMH B PACTBOPAX 3JIEKTPOJIUTOB

[Tonste 00 HSJIEKTPOIMTHYECCKON TUCCOMMAIIMU. OJIEKTPOIUTBI W HEIJIEKTPOJIUTHI.
MexaHu3M JHUCCOLMAIMUA  BJEKTPOJIUTOB C PA3JIMYHBIM  XapakTepoMm CBsa3u. (CTeneHb
3JIEKTPOJIUTUYECKON Jucconranui. CUIbHBIC U CT1a0bIe AJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHUSI TEOPHH DJEKTPOJUTHYSCKOW aucconmanuu. Kiaccudukamms
MOHOB M UX cBoicTBa. KHCIOTBI, OCHOBaHHUS U CONMM KakK 3JEKTPONUTHL. VX kimaccudukanus u
JACCOLMAIM.

OOmue XWMHYECKHE CBOWMCTBA  KHCIOT: HW3MECHEHHE OKPAacKH  HWHIUKATOPOB,
B3aWMOJICHCTBUE C METAJUIAMH, OKCHJAMM U THAPOKCHUAAMU METAUIOB U  COJISIMH.
MonekynspHble U HOHHBIE (TIOJTHBIC U COKPAIIEHHBIC) YpaBHEHUS peakIuil. XUMUYECKUN CMBICT
COKpalIEHHBIX YpaBHEHUI. YCIIOBUS MPOTEKAHMS PEAKIUN MEXAY 3JIEKTPOJIUTAMU 10 KOHIA.
Psin akTMBHOCTH METaJLIIOB.

OO0mue XMMHYECKHE CBOMCTBA INEJIOYCH: B3aMMOJICHCTBHE C KHCIOTaMH, OKCHIAMH
HeMeTauioB, coysiMu.  OOmuMe XUMHUYECKHE CBOMCTBA  HEPACTBOPUMBIX  OCHOBAHUM:
B3aMMO/JICHCTBUE C KUCIOTAaMHU, PA3JIOKEHHUE IIPU HATPEBAHUH.

OO0mue XWMHUYECKHE CBOMCTBA CpPEIHUX COJIEH: B3aUMOJCKHCTBHE C KHUCJIOTAMH,
1IEJI0YAMH, COJIIMU U METAJUIaMH. B3auMoaencTBrue KUCIbIX COJIEH CO IEI0YaMH.

I'uaponu3 kak oOMEHHOE B3aMMOJICMCTBHE COJICH C BOAOW. ['MAPOIM3 COMM CHIBHOTO
OCHOBaHHUS M Ciab0H KUCHOTHL. [maponu3 comu ci1aboro OCHOBAHMS WM CHIJIBHOW KHCJIOTBHI.
Bonopoausrii mokazarens(pH).

CBoiicTBa KHUCIIOT, OCHOBAaHUM, OKCHUJOB M COJE€H B CBETE€ TEOPUHU IIIEKTPOIUTUUYECKOMN
JUCCOLIMAIIMY U TIPEACTaBIEHUI 00 OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHSIX.

JleMoOHCTpaL U
HcnbiTanue BelecTB U UX paCTBOPOB HA 3JIEKTPOIPOBOJHOCTb.
3aBUCHUMOCTH AJIEKTPOIPOBOTHOCTH YKCYCHOM KUCIIOTHI OT KOHIICHTPAIIUH.
JIBr>KEHME OKPAIICHHBIX HOHOB B JIEKTPUYECKOM TIOJIE.
Ornpeznenenne xapakrepa Cpe/ibl B pacTBOpax COJEH.

JlabopaTopHblie ONBITHI

* Jlucconuanust ciadbIX JIEKTPOIUTOB HA MPUMEPE YKCYCHOM KUCTOTHI.

* I3MeHeHne OKpacKu MHIMKATOPOB B KUCIOTHOU Cpe/Ie.

*Peaknus HEUTpaIu3aluy pacTBOpa MEIOYH PAa3TUIHBIMU KUCITOTaAMU.

* [Tonmyuenne rugpokcuaa menu(Il) u ero B3auMoeiicTBrE ¢ pa3IMYHBIMUA KUCIOTAMHU.

* B3aumMoieiicTBHE CUIIBHBIX KUCTOT ¢ okcuioM Meau(1l).

* B3auMoIeiCTBHE KUCIIOT C METAJIJIaMU.

» KauecTBeHHas peakius Ha KapOOHAT-HOH.

* [TonyueHue CTyIHSI KDEMHUEBOW KUCIIOTHI.

» KauecTBeHHas peakius Ha XJIOPU/I- WIH CYIb(PaT-HOHBI.

* I3MeHeHne OKpacKu MHIMKATOPOB B IIEJIOYHOU Cpee.

* B3auMo1elicTBME MET0YEH C YTIEKUCIBIM Ia30M.

» KadecTBeHHas peakiysi Ha KAaTHOH aMMOHMSL.

* [Tonyuenne runpoxcuna meau(Il) u ero paznoxenue.

* BzaumoelicTBrue kapOOHATOB C KHUCIOTAMHU.

* [Tonyuenue runpokcuna xenesa(Ill).
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* BzaumoneticTBue xene3a ¢ pactBopoMm cyibdara meau(1l).

IIpakTyeckue padoTnl

1. Pemienue sKCriepuMEHTAIBHBIX 3a71a4 10 TeMe «DJIEKTPOIUTHUECKAs TUCCOLIUALINY.
HemeTtayuibl 1 UX cOeJUHEHUS

CrpoeHue aTOMOB HEMETAJUIOB M HUX IIOJIOXKEHHE B NEepuoaudeckoil cucreme. Psp
JIEKTPOOTpHULIATeNbHOCTU. KpHcTaminueckue pemérku HEMETaUIOB — IPOCThIX BEILECTB.
Ousnyeckue cBoicTBa  HemeTauioB. OOmue  XMMHUYECKHE CBOMCTBA  HEMETAJJIOB:
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

l'asiorensl, crpoeHue HMX aroMOB U MOJIeKyl. Pu3ndecKkue M XMMHYECKUE CBOWCTBA
raJIOr€HOB. 3AKOHOMEPHOCTU U3MEHEHUS! CBOWCTB T'aJIOT€HOB B 3aBUCHUMOCTHU OT MX IOJIOKEHUS
B IepuoanyecKkoil cucteme. HaxoxaeHue TrajoreHoB B IHPUPOJE M HUX IOJIyYEHUE.
buonorudeckoe 3HaueHne 1 MPUMEHEHHUE IaJIOreHOB.

["ajoreHoBOJOPOJBl U COOTBETCTBYIOIME UM KHUCJIOTHI: IUIABUKOBAas, COJIHA,
OpoMoBOIOpOIHAsI, MOAOBOJOpoaHas. [amorenunpl. KauecTBeHHble peakluu Ha TaloreHua-
uoHsl. [IpuMeHeHne coeMHEHM rajJoreHoB.

Oobmas xapakrepuctuka ameMeHToB VIA-rpynnel. Cepa B mpupojen €€ ModydyeHHE.
AnmorponHele MOAM(HKANMK CEepbl M HMX CBOMCTBa. XHMMHUYECKHE CBOWCTBA cepbl M €&
IIPUMEHEHUE.

CepoBo1opo/I: CTPOCHUE MOJIEKYJIbI, PU3NIECKUE U XUMUIECKHUE CBOWCTBA, TOIyIEeHUE U
3HavyeHue. CepoBopopoanas kuciora. CynabGuabl v ux 3HaueHue. JIIoMUHOPOPBI.

Oxcun cepoi(IV), cepuucras kucnora, cynbdurel. KayecTBenHas peakuus Ha Cysib(uT-
VOH.

Oxcun cepri(VI), cepHas kucnora, cyiabdatsl. KpuctamioruapaTsl.

CepHast KMCIIOTa KaK CHJIBHBIA 37eKTponuT. CBolicTBa pa30aBIeHHON CEepHOW KHCIOTHI
KaK TUIUYHOM KHCIIOTBI: B3aUMOJICHCTBUE C METAUIAMU, OCHOBHBIMM U aM(pOTEPHBIMU
OKCHJaMH, OCHOBAaHUSIMU M aM(QOTEpPHBIMU TUAPOKCHIAMU, cosisMU. KauecTBeHHast peakuus Ha
cynbQaT-uoH.

OO0miasi xapakTepuUCTHKa »3JIEMEHTOB VA-rpynmbl. A30T, CTpPOEHHE €ro aromMa
1 MoJieKyJibl. DHU3nuecKne 1 XMMUYECKHUE CBOMCTBA M IIPUMEHEHUE a30Ta. A30T B IPUPOJAE U €r0
Ouosornyeckas pob.

AMMMaK, CTpOCHHE MOJIEKYJIbl U (PU3NYECKHEe CBOWCTBA. AMMHUauHas BOJa, HAallaTHIPHBIN
CIMPT, THApaT amMMHaka. JIOHOPHO-aKIENTOPHBIH MEXaHU3M OOpa3oBaHMs CBA3M B KAaTHOHE
amMMoHHUs. BoccraHoBuTenbHble cBoiicTBa ammuaka. CoiauM aMMOHMST U UX TPUMEHEHHE.
KauecTBeHHas peakiiis Ha KaTHOH aMMOHHUSI.

Oxcuapl a3ora: HecosieoOpasylolie M KHUCIOTHbIE. A30THCTas KHCIOTa W HHUTPUTHI
A30THas KKCI0Ta, €€ mojiyueHue u cBorictBa. HuTpaThl.

®octop, crpoerne atoma u amtorponus. Dochuasr.dochun. Oxcua docdopa(V) u
dochopnas (oprodocdopnas) kucinora. Docdarsl.

OOmast xapakTepucThka 3JeMeHTOB I[VA-rpymnmbl: 0COOEHHOCTH CTPOEHHUS AaTOMOB,
IIPOCTBIX BEIIECTB U COEIMHEHUN B 3aBUCHUMOCTH OT IIOJIOKEHUS JIEMEHTOB B NEPUOAMUYECKOMN
cucreMe. Yriepoa. AJTOTporHble MOAUUKAIMK: anmas, rpadut. AMOpGHBINA YIIIepoI: caxa,
aKTHBHUPOBAHHBIA Yroib. AncopOuus. XuMu4eckue cBoicTBa yriepoja. Kokcoxummueckoe
IPOM3BOJICTBO U ero npoaykuus. KapOuasl.
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Oxcun yrnepozaa(ll): crpoenue monekynbl, nony4derue u csoictBa. Oxcua yriepona(IV):
CTPOCHHUE MOJIEKYJbI, MOJTYyYEHUE U CBOWCTBA. YTOJbHAas KucioTa. CoOMu yroJibHOM KUCIOTHI:
KapOOHATHI U TUAPOKApOOHATHI. TeXHUYECKas: ¥ MUIIEBAs COJa.

OpranndeckasxuMus. YTIEBOIOPOABI.

MertaH, 3TaH W IponaH Kak HpeesbHble (HACBHIILEHHbIC) YIIEBOAOPOAbl. DTHIIEH U
alleTWIeH Kak HeIpeaelbHble (HEHACBIIEHHbIE) YIIIeBOAopobl. CTpyKTypHblE (OpMYJIbI
BeniecTB. ['openue yraesonoponos. Peakuyuu nerugpupoBanysi PEAEIbHbIX YIIIEBOLOPOIOB.

Crupthl. DTUIOBBIH CIIUPT, €0 MOJIYYEHUE, TPUMEHEHHE M (PU3MOJIOTHYECKOe JeiCTBUE.
TpéxaToOMHBIN COUPT IIMLIEPUH. YKCYCHAs KACIOTA KaK MPEICTaBUTENb KapOOHOBBIX KHCIIOT.

Kpemuuii: crpoenne atomMa u HaxokaeHue B npupozge. Cunmunuasl u cuiad. CBolicTBa
kpemHus. Oxcun kpeMuusa(IV). Kpemuueast kuciiora u €€ coiu.

IIponsBoncTBo crekna u  nemeHrta. [Ipoxykuus CHUIMKAaTHOW IPOMBIIIJIEHHOCTH:
ONTHYECKOE BOJIOKHO, KepaMuka, Gapdop, pasuc. Onruyeckoe BOIOKHO.

Hemeramnel B npupozae.PpaklMOoHHAs IEpPEroHKa >XHUAKOIO BO3JyXa KakK CIoco0
HOJY4YeHUs: KHUCIOpoAa, a3zora u aproHa. [lomyuenue Qocdopa, kpemHHs, XJIopa, HOAA.
DNEeKTPOIU3 PACTBOPOB.

[lonyyenue CEpHOM KHCIOTBI: CBIPbE, XHMM3M, TEXHOJIOTMYECKas CXema, METOJ
KUTISIIETO CIIOSI, TPUHIIMITBI TETNIO0OMEHa, MPOTHBOTOKA M mupKyisimuu. Oneym.IIponsBoacTso
aMMHAKa: ChIPbE, XUMHU3M, TEXHOJIOTMYECKAs CXEMa.

JdeMoHcTpannn
Komneknus HeMeTamios.
Mojenu KpuCTalNInYeCKUX PEMIETOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp M MPUHLUIBI €T0 PadOTHI.
["'opeHne HeMeTallJIOB — MPOCTHIX BELIECTB: cepbl, hocdopa, IPEBECHOTO YIIIsl.
OO0pa31bl TaJOreHOB — MPOCTHIX BELIECTB.
B3anmoaeicTBie raJloreHoB ¢ METAJUIAMH.
BriTecHeHne xg0pa OpoMOM WM MOJIa U3 PACTBOPOB UX COJIEH.
Komnexknus npupoIHbIX COEAMHEHUH XJIOPA.
B3aumoaeicTBue cepsl ¢ METAJIAMH.
I'openue cepsl B KUCIOPOJIE.
Komnekuus cynbGuaHbix py.
KavecTBenHas peakuus Ha cyab(Ua-HOH.
ObeciBeurBaHUE OKPALLICHHBIX TKAHEH CEPHUCTHIM Ta30M.
B3anMopeiicTBue KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEMIBIO.
OOyrinuBaHre OPraHUYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KHCIOTOM.
Juarpamma «CocTaB Bo3ayxa».
Buneodparments! u cnaiiasl «[Ituusu 6azapei».
[Tonryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.
Paznoxxenne 6uxpomara aMMOHHMSL.
B3anMopnencTere KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.
I'openne u€pHoro nopoxa.
Pa3nosxeHne HUTpaTa Kanusi U TOPEHUE B HEM JPEBECHOTO YrOJIbKa.
OO6pa31pl TPUPOAHBIX coeanHeHu pocdopa.
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I'openue dhochopa Ha BO3AyXE U B KUCTIOPOJIE.
[Tonydyenue 6enoro gochopa 1 UCHIBITAHUE €TO CBOICTB.
Komnexkuust «O0pa3ibl MpUPOIHBIX COSAMHEHUN YTIIEPOIay.
IToptper H. 1. 3enuuckoro. ITornonienre pacCTBOPEHHBIX BELIECTB MU T'a30B aKTUBUPOBAaHHBIM
YTIIEM.
YerpoiicTBO nmpoTrBOrasa.
Mopnenu MOJIeKyl METaHa, ITaHa, TUJICHA U alleTUIICHA.
BsaumoneiicTBue sTriIeHa ¢ OpOMHO BOJIOHM M pacTBOPOM IEpMaHraHaTa Kajus.
OO01re xMMUYEeCKHe CBOMCTBA KUCIIOT HA PUMEPE YKCYCHOW KUCIIOTHI.
KauecTBeHHast peakiys Ha MHOTOATOMHBIE CITUPTHL.
Komnexmust «O6pa3ubl IPUPOIHBIX COSTUHEHUN KPEMHUS.
Komtekuus crekiia, KEpaMUKH, LIEMEHTA U U3/1€TIUHN U3 HUX.
Konnekuus npoayKIuy CUIMKaTHOW ITPOMBILITIEHHOCTH.
Buneodparmentst u crnaiiapl «I[Ipon3BOICTBO CTEKIIA M IEMEHTAY.
Komneknusa «[IpupoaHbie COETMHEHNS HEMETAIIIIOBY.
Buneogparments! u crnaiiapl «@pakmoHHas EPETOHKA KHUJIKOTO BO3LyXay.
Buneopparmentst u  cnaiinel  «llomyueHue  Bojopona,  KHCIOpOAAa U TaJOr€HOB
NEKTPOIUTUYECKUM CIIOCOOOM.
Mopenu anmnapaToB Jyisi IPOU3BOICTBA CEPHOM KUCIIOTHI.
Mopenb KUnsmero ¢ios.
Mosenb KOJIOHHBI CHHTE3a aMMHUAKa.
Buneodpparments! u cnaias! «IIpou3BoaCTBO CEPHOM KHCIOTHI».
Buneogpparments! u cnaiiasl «IIpon3BoacTBO aMMHaKa.
Komnexkuust «CpIpb€ A1 NOMTy4EHUsI CEPHOM KUCIIOTBI».
JlabopaTopHblie ONBITHI
* Pacnio3HaBaHue raJoreHu1-moHOB.
» KauecTBeHHbIE peakiiuu Ha CyJb(aT-nuOHbI.
» KauecTBeHHas peakiiys Ha KATHOH aMMOHHUSI.
* X¥MMHUYECKHE CBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.
*KauecTBeHHbIe peakuu Ha pocdar-uoH.
* [TonmydyeHue U CBONMCTBA YIOJIBHON KUCIIOTHI.
» KauecTBeHnHas peakius Ha KapOOHAT-HOH.
* [Iponyckanue yrieKucioro ra3a yepe3 pacTBOp CHJIMKAaTa HaTPHUsL.
IIpakTuyeckue padoTnl
2.M3y4eHne CBOWCTB COJITHOW KHMCIIOTHI.
3.M3yueHne CBOMCTB CEpHOM KHUCIOTBHI.
4. ITonmyuyeHne aMMHaKa U U3y4eHHUE €r0 CBOMCTB.
5. Ilonydenue yriaekucioro ra3a. KauectBeHHast peakiys Ha KapOOHAT-HOHBI.

Metaibl M X COeTMHEHHS
[lonoxeHnne MeTalJIOB B MEPUOJAMYECKOW CHUCTEME XUMHUUYECKHX »dieMeHToB /Jl. U.
MenneneeBa, CTpOCHME AaTOMOB M KPHUCTAJUIOB MeETa/IoB. Mertaunyeckas CBs3b U
MeTaJlJIM4ecKasl KpucTajuinueckas pemérka. dusmyeckue CBOMCTBA METaUIOB: 3JIEKTPO- U
TEIJIONPOBOAHOCTh, OTPAXKaIoLIasi ClIOCOOHOCTb, MIACTUYHOCTh. YEPHBIE U IBETHBIEMETAJIbI.
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MerTtannel Kak BOCCTAHOBUTENN. DJIEKTPOXUMHUYECKHUI psii HanpshkeHU. BzanMonelictBue
METAJIJIOB C HEMETAJlJIaMH, OKCUJIaMH, KUCJIOTAMHU, COJISIMU. AJIFOMUHOTEPMHUSL.

OO6mass xapakrepucTuka 3y1eMeHTOB |A-rpynnel. OKcuIbl M THUAPOKCUIBI LIEIOYHBIX
METaJIOB, UX MOJy4YEHUE, CBOMCTBA, IPUMEHEHUE. BaxkHelIMe COau 1EIOYHbIX METAJIOB, X
3HAUYEHHE B IPUPOJIE U KU3HU YEIOBEKA.

O6mass  xapakrtepuctuka  31meMeHToB  |lIA-rpynmbl. Oxcuabl ¥ TUIPOKCHIIBI
LIEJIOYHO3EMEIBHBIX METAUIOB, UX IOJY4YEHUE, CBOMCTBAa M INpUMEHEHHE. BakHelume conu
IEJIOYHO3EMENIbHBIX METAJJIOB, MX 3HAYCHHE B IMPHPOJE U >KU3HU uenoBeka. KapOoHaTel u
THJIPOKapOOHATHI KaJIbIIHA.

BpemenHnas u moctosiHHast )KECTKOCTh BOJbI. CIIOCOOBI yCTpaHEHUs BPEMEHHOM KECTKOCTH.
Crioco0bl ycTpaHeHUS TIOCTOSITHHON KECTKOCTH.

CoeauHeHus aliOMHUHHS B Tpupoje. XUMHUYECKHE CBoicTBa amoMuHHs. OcoOeHHOCTH
OKCHJIa U TUAPOKCUIA ATIOMUHUS KaKk aM(OTEpHBIX coequHeHU. BaxxHeilume coan anroMuHus
(xopua, cyabdar).

OcoOenHoctu cTpoeHust atoma xkenesa. JKenezo B mpupoje. Baxueilmue pynbl xenesa.
[Tomyyenue uyryna u cranu. Oxcuasl u rugpokcust xeneza(ll) u (1), Conm xeneza(ll) u (III).
OO6HapyxeHre KaTHOHOB eJle3a B pacTBOpe. 3HaU€HNUE COETMHEHUI JKenesa.

Koppo3uss razoBasg (XuMuyeckas) U DJIEKTPOXUMHUYECKass. 3allluTa METAUIOB OT
kopposun.Metaiuiel B npupoze. Ilonsatue o metammypruu. U€pHas u nBeTHas METAJLTyprus.
[MupomeTtainmyprusi, THAPOMETALUIYprus,  AJEKTpoMeTaulyprus.  JloMeHHbIi  mpouecc.
[TepepaboTka yyryHa B CTallb. DJIEKTPOIHU3 PACILIABOB.

JleMoHCTpanuu
B3anmopeicTBre HaTpus, JIUTHUS U KaJlbIUs C BOJOK.
I'openue HaTpusl, MarHusl U JKejae3a B KUCIOPOIe.
Bcnpiiika TepMUTHOM CMECH.
BzaumopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.
BzanmopeiicTBre alfOMUHUS ¢ KUCIOTaMU, IIEI0YaMHi U BOJIOM.
B3anMozeicTBue xkene3a U Meu ¢ XJIOPOM.
B3aumozeiictBue Meau C KOHIICHTPUPOBAHHOM CEPHOM KHMCIOTOM M a30THOM KHUCIOTOU
(pa36aBneHHON M KOHIIEHTPUPOBAHHOMN).
Oxkpacka IIaMeH! COETUHEHUSIMU ILEJI0YHBIX METAJJIOB.
OKpacka IIaMeHN COEMHEHUSIMU IIEJTOYHO3EMENIbHBIX METAIIIIOB.
I'amieHne u3BecTH BOJOM.
ITony4yenue KECTKOM BOABI B3aMMOIECUCTBUEM YIVIEKUCIIOTO Ira3a ¢ U3BECTKOBOU BOJIOM.
VYcTpaneHne BpeMEHHOH KECTKOCTH KUISTYEHUEM U 100aBIIEHUEM COJIBI.
YcTpaHeHne MOCTOSHHOM JKECTKOCTH 100aBICHUEM COJIBI.
WoHUTHI ¥ IPUHLIUT UX JeicTBUA (BUICO(PpPArMEHT).
Konneknus npupoaHbIX COETUHEHUN aTFOMUHUSL.
BuneodparmenTst u cnaiiasl «OKcHI aTFOMUHES B €70 MOIA(DUKAITAN.
[Tony4yenue am(oTepHOro THAPOKCHIA ATFOMUHUS U UCCIIEIOBAaHUE €r0 CBOMCTB.
Konnexkuust « XuMHU4ECKHE NCTOUHUKH TOKa.
Pe3ynpTaThl JIMTENTBHOIO SKCHEPUMEHTA [0 H3YYEHUIO KOPPO3MM CTAJbHBIX M3IEIHM B
3aBUCUMOCTH OT YCIIOBHM IPOLECCOB.
Boccranosnenue meau 3 okcuna meau(Il) Bogopomom.
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e BuneodbparmenTsl u cnaiiapl «II[pon3BoACTBO YyryHa U CTAINY.
e Buneodpparments! u cnaiiapl «3aemus U3 yyryHa u cTanm.
e Buneodparmentst u cnaiiipl «I [pou3BOACTBO aMTIOMUHUS.
JlabopaTropHble ONBITHI
* BzaumoneticTBue xene3a ¢ pactBopoMm cyibdara meau(1l).
[losryueHre N3BECTKOBOM BOJIBI U OIIBITHI C HEH.
* [Tonnyuenne ruapokcuaos xeneza(ll) u (111).
*KauecTBEHHbIE PEaKLIUH HAa KAaTHOHBI JKeJle3a.
IIpakTnyeckune padoThl
6. JKEcTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.
7. PermieHue 3KCIEpUMEHTAIBHBIX 3aJ1a4 110 TeMe «MeTasib».

XuMus M OKpyKamoLas cpeaa

Crpoenne 3emiM: spo, MaHTHUsS, 3€MHas Kopa, JuTtocdepa, ruapochepa, armocdepa.
Xumnueckuit coctaB 3emiu. ['opHele mopoasl. Munepaisl. Pynel. Ocanodsbie ropHble OPOJBIL.
[Tose3Hble HCKOTIAEMBIE.

VICTOYHHKM XMMUYECKOI0 3arpsi3HEHMsI OKpYKarole cpepl. 1 106ambHble 3KOJI0rHYECcKUe
npoOJeMbl  YeloBEYEeCTBA: HAPYIICHWE OHOT€OXMMHUYECKHX KPYTOBOPOTOB XHMHYECKHX
3JIEMEHTOB, NOTEIJICHUE KIIMMaTa, KUCIOTHBIE 10U U Ap. O30HOBBIE AbIpbl. MexX1yHapo1HOE
COTPYIHUYECTBO B O0JACTU OXpPaHbl OKpPY)KAlOIIEH cpeAbl OT XUMHYECKOI'O 3arpsi3HEHUs.
«3enénas XuMus».

JleMoHCTpanun

e BuneodparmenTs u cnaiiapl «CTpoeHre 3eMiIH U €€ XUMUYECKUN COCTaBy.

e Kosnekus MUHEPAIOB U TOPHBIX MTOPOA.

e Komnekuus «Pyabl METAIIOBY.

e BuneodpparmenTsl u ciaiipl «I 1006abHBIE 3KOJOTHYECKHE TPOOTIEMBI YEIOBEUECTBAY.

e BuneopparMeHThl U cliaiiibl O CTENEHH SKOJIOTHYECKOM YMCTOTHI TOBapa.
JlabopaTropHblie ONBITHI

*/I3y4yenue rpaHura.

*/13yuenne MapKUpOBOK pa3IMYHBIX BUIOB IPOMBILIUIEHHBIX U MIPOJOBOIbCTBEHHBIX
TOBapOB.

O000menne 3HAaHUH 10 XHMHH KypPca OCHOBHOM IIKOJIBI.
IMoaroroBka k OCHOBHOMY rocyiapcTBEHHOMY IK3aMeHY
CTpO@HI/Ie aToOMa B COOTBETCTBHU C ITOJIOKECHHEM XHUMHNUYECKOI'O 3JIEMCHTA B nepnonnquKoﬁ
cucreme. CTpoeHHE BEUIECTBA: XUMHUECKAs CBS3b M KPUCTAIUTMYECKash peniéTka. 3aBHCUMOCTh
CBOWCTB 0Opa30BaHHBIX JIEMEHTAMH MPOCTHIX BEMIECTB (METAJUIOB, HEMETAIUIOB, OJIATOPOIHBIX
ra3oB) OT IOJIOKEHHs DJIEMEHTOB B TEPHOAMYECKONW cUcTeMe. THITOIOTUsT HeopraHHYECKUX
BEIIECTB, pa3elieHHe UX Ha KJIacchl U rpymmsl. [IpencraBureny.
[Tpu3Haku W ycIOBUS MPOTEKAHUS XUMHUYECKUX peakiuid. TUIOMOTrHs XUMHUYECKUX peaKIHii
o pa3NIUYHbIM MPU3HAKAM. Peaxiuu HMOHHOT'O oOMeHa. OxuciuTeNnpHO-
BOCCTAHOBUTCIIbHBIC PCAKIINN.



XUMHYECKUE CBOMCTBA MPOCTBIX  BELIECTB.

XapakTepHbIe

XUMHNYCCKHUEC
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CBOMCTBA

cosieo0pa3yloIuX OKCHJIOB, THUIAPOKCHUIOB (OCHOBAHUH, KHUCIOPOJACOJEPKAIIMX KHUCIOT U

amM(OTEPHBIX TUAPOKCHJIOB), COJICH.

TeMarnueckoe IIaHUPOBAHUE

8 xiacc (2 gac B Henento, Bcero 70 u)

Komunuecrro | Jlata ara
Ne Tema ypoka
4acoB J1aH dakt
1 [ [Ipeamer xumuu 1
[Tepuoanueckas cucteMa XUMHYECKUX 1
2 | anementoB [[.W. MenneneeBa. 3Haku
XUMHUYECKHX AJIEMEHTOB
Xummnaeckue Gopmyibl. OTHOCUTETBHBIE 1
3 | aroMHas 1 MOJIEKYJIsipHAs Macchl. MaccoBast
JIOJIs1 XUMHYECKOTO DJIEMEHTA
4 | CrapToBast KOHTpOJbHas paboTa 1
5 | OcHOBHBIE CBElIEHUSI O CTPOSHUU aTOMOB 1
6 | SnepHbie peakiuu. M30TOMIBI. 1
7 | CTpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB 1
3 [Tepuonnueckuii 3akon u [ICXD J1.1. 1
MenneneeBa
9 | UonHas cBs3B 1
10 | KoBaneHTHas HemoNsApHAs CBS3b 1
11 | KoBaneHTHas nojsipHas cBsi3b 1
12 | Meranmmudeckast CBsI3b 1
13 | XuMudeckue cBsI3u 1
14. | KontponbHas pabota Nel o teme «Atombl | 1
KP | xumuueckux 3eMEHTOBY»
15 | IlpocThie BemiecTBa — METAJLIIBL. 1
16 | [IpocThie BemecTBa - HEMETAJLTBI 1
17 | KonuuecTtBo BemecTBa. MomnsipHas Macca 1
18 | MonspHslit 00bEM Ta30B. 3akoH ABOraipo 1
19 Brruncnenust MossipHO# Macchl U MosisipHoTO | 1
o0BbeEMa BELIECTB
20 Ob6o6maromuit ypok no teme: «IIpoctsie 1
BEIIECTBAY
21. | KonTponbHas padota Ne2 o teme 1
KP | «IIpocTbie BeniecTBay
22 | CTenieHb OKHCTICHUS 1
23 | BasneHTHOCTD 1
24 bunapHbie coeTuHEHUS METAIIOB U 1
HeMetasuioB JlabopaTopnas pabora Nel
25 | OcHoBaHus 1




26 | Kucnotst 1
27 | Comu 1
28 | Kpucrammdeckue pemeTku 1
29 Uucrele BemecTBa U cmecu JlaboparopHas 1
pabota Ne2
30 MaccoBas 1 00bEMHAs 101151 KOMIIOHEHTOB B | 1
cMecHu
31 | Pemenue pacuéTHbIX 33124 1
O060011eHne ¥ cUCTeMaTU3alMs 3HAHUH 110
32 | rteme «CoenMHEHUST XUMHUYECKUX
HIIEMEHTOB
33. | KontpoasHas padota Ne3 mo teme 1
KP | «Coenunenuss XUMUYECKUX SJIEMEHTOBY
®dusnueckue siBnenus Jlaboparopuas padora | 1
34 | Ne3 CpaBHEHUE CKOPOCTH MCTIAPEHHSI BOABI U
crnmpTa
Xumunueckue peakuuu JlaboparopHas 1
35 pabota Ne4 Okucnenue menu Jlaboparophas
pabota Ne5 [TomyTHEHHE U3BECTKOBOM BOJIBI
OT BBIJIBIXaEMOTO BO3yXa
36 | Xumuueckue ypaBHEHUS 1
37 | Peakiuu coeTMHEHHSI U PA3IOKECHUS 1
38 Peaxiun 3amenienus Jlaboparopnas padora | 1
No6 3amerieHne Meau B pacTBOPE KEIE30M
Peaxiiuu oomena JlaGoparopnast padora Ne7 | 1
39 | [NomyueHne yriIeKUCIoro raza
B3aUMO/ICHICTBUEM COMBI U KMCIIOTHI
40 | PacuéThl MO XMMUYECKHM YpaBHEHUSIM 1
41 Pacuérpl M0 XMMUYECKHM ypaBHEHUSM 1
MOBBIIIEHHOW CIIOAKHOCTH
O06o001enre MaTepuaa 1mo TeMe 1
42 | «I3MeHeHus1, MPOUCXOASIINE C
BEIIIECTBAMI
43 KonTponbnas padota Ne4 o teme 1
KP «V3MeHeHwMsI, TPOUCXOISIINE C
BEIIECTBAMI
[Tpaktuyeckas padora Nel. [TpaBuna 1
44 | TEXHHKH 0e30macHOCTH Ipu paboTe B
kabuHere xumun. [Ipuémsl oOpartenus c
1a00paTOpPHBIM 000PYIOBAaHUEM.
45 [TpakTiueckast pabota No2. AHanu3 nmousbl 1 | 1
BOJIbI
46 | [Ipaktuueckas padora Ne3. [Tpurorosnenue | 1
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pacTBopa caxapa H OIpe/IeJICHUe MacCOBOM
JIOJIM €T0 B PacTBOpE

[Tpaktuueckas padora Ne4. Habmonenne 3a | 1

47 | U3MEHEHUSIMH, IPOUCXOIIIUMHU C TOpsIIen
cBeuéii, uX onucaHue

48 [Tpaktuyeckas padora NeS. [lpuznaku 1
XUMHYECKHUX peaKui

49 PactBopenue. PactBopuMOCTh BeIIeCTB B 1
BOJIC.

50 | DnekTponuTHYEcKas AUCCOLMALIHS

51 OcCHOBHBIE TIOJIOKEHUS TEOPUU 1
AIIEKTPOIIUTUIECKOHN TUCCOIIMALINT

52 | JIucconuanus KUCIIOT, OCHOBAHMM, COJICH 1

53 | MoHHbIe ypaBHEHUS 1

54 | CocraBieHNe HOHHBIX ypaBHEHUI 1
Kucnoter JIJaboparopnas padota Ne§ 1

55 | Peakiuu, xapakTepHble ISl pACTBOPOB
KHUCIIOT
OcHoBanus Jlaboparopnas padota Ne9 1
Peaknuu, xapakTepHbIe I IEI0YCH.

56 | JJaboparopuas pabota Nel0 [Tomyuenue u
CBOICTBA HEPACTBOPUMOTO THIPOKCHIA
Menu
Oxcunpl JlabopaTopnas padora Nel 1 1

57 | Peakiuu, xapakTepHbI€ U1 OCHOBHBIX U
KHCJIOTHBIX OKCHJIOB

58 Comnu JlaboparopHast paborta Nel2 Peakmuu, |1
XapakTepHBbIE JUIS COJIeH

59 ['eneTnueckas cB3b MEX1y KJlacCaMy 1
HEOPraHMYECKUX BEIIECTB

60 OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC 1
peaknuu

61 CocraBiieHUE OKUCIUTEIbHO- 1
BOCCTaHOBUTENBHBIX PEAKIUil

62 VYrpakHeHUsl B COCTaBICHUH OKUCIUTENbHO- | 1
BOCCTAaHOBUTEIIbHBIX PEaKITHi
O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 1

63 | Teme «PactBopenwue. PactBopsl. CBoiicTBa
AIIEKTPOIUTOBY

64 Konrponsnas padora Ne5 o reme 1

KP «PactBopenwue. PactBopsl. CBoiicTBa
3EKTPOIUTOBY»

65 | O600meHe MaTepuraa 1mo Kypcy 1
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66 | [IpomexxyTodHas aTTecTaus
67 [Tpaktuueckas padota Ne6. CBolicTBa 1
KHCJIOT, OCHOBAHUI, COJIel U OKCHJIOB
68 [TpakTuueckas padora No7. Pemenue 1
AKCIIEPUMEHTAIBHBIX 33714
69 | Pemenue 3a1a4 0 XUMHYECKOH peaKInu 1
70 | «Y3Hal BemeCcTBO 10 CBOMCTBAM))
Temaruueckoe miaHUpOBaHUE
9 kimacc (2 yac B Henento, Bcero 70 u)
KomnuectBo | [ara Hara
Ne Tema ypoka
4acoB I1aH daxT
1 Ilepnonnueckuil 3aKOH U IIEPUOANYECKas 1
cucrema JI.M1. Menaeneena
XapakTeprucTUKa XMMHUYECKOTO dJIEMEHTA 1
2 | Ha ocHOBaHuH ero nonoxenus B [ICXD
AN .Menneneera
CaoiictBa kucnoT u cozeit B ceete T.O.J[.u |1
3 O.B.P. Jlabopatopnas padora Nel
ITony4yenue ruIpoKcHIa HUHKA U
HCCJIETOBAaHNE €r0 CBOMCTB
4 | CtapToBast KOHTpOJIbHas paboTa 1
5 [TonokeHre METANIOB B MEPHOIUIECKON 1
CUCTEME
6 | Koppo3us meramios 1
7 | CnnaBsl 1
8 | Xumudeckue CBOHCTBA METAIIOB 1
9 JlaGopatopHas pabota Ne2 O3nakomnenue | 1
¢ oOpa3iaMu METaJIJIOB
JlaboparopHas pabota Ne3 1
10 | B3aumopeiicTBUE METAIIOB C pacCTBOPaMHU
KHCJIOT U COJIEN
11 [ Ilonyyenue metanios 1
12 | CoennHeHNs MIEIOYHBIX METAIIIOB 1
JlaGopaTtopnast pabota Ne4 Oznakomsienne | 1
13 | c oOpa3namu mpUPOJHBIX COSTMHEHUI
HATPHS
14 CoenuHeHus MWETOUYHO3EMENbHBIX 1
JJICMEHTOB
15 AmomuHui, ero ibmnqecm/le u 1
XUMHUYECKHE CBOHCTBA
16 | CoenuHEeHHS ATIOMUHUS 1
JlaGopatopnas pabota Ne5 Ilonxydyenue 1
17 | THAPOKCH/IA ATIOMHUHNS, €TO

B3aUMOJICHCTBUE C PACTBOPAMU KUCIOT U
miejIouei
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18 }KeJEe30, ero (pu3nYecKue U XUMUIECKHE 1
CBOWCTBA

19 I'enetuaeckue psibl xenesa (1) u 1
sxeneza(Ill)

20 JlabopaTtopnas pabora Ne6 KauectBennoie | 1
peaknuu Ha noHbl xxenesa (I1) u (1I1)

21. | KonTponbHas padota Ne2 mo teme 1

KP | «MeTamib»
[TpakTuyeckas padora Nel. 1

22 | Ocy1iecTBIEHUE LETIOYKU XUMUYECKUX
IIPEBPAILCHUI METAJIIOB

23 HpaE(TI/IIIeCKa}I pa6OTf, Ne2. [Tonyuenue u 1
CBOIICTBA COEIMHEHUN METAIIJIOB
[Tpaktuyeckas padora Ne3. Pemenue 1

24 | sKcTIepUMEHTANIBHBIX 33724 Ha
pacro3HaBaHKe U TOJTYYCHUE BEIIECTB

25 | OO0mras xapakTeprUCTUKA HEMETAIIJIOB 1

26 | Bomopon 1

27 | OOmiast XxapaKTepUCTUKA TAIOTSHOB 1
Coenunenus ranoreHoB JlabopaTopHas 1

28 | pabora Ne7 KauecTBeHHas peakius Ha
XJIOPUJI-IOH

29 | Kuciopon 1

30 Cepva, e€ pu3HYeCcKre U XUMHUYECKUE 1
CBOMCTBA

31 | Okcuppl cepsl 1
CepHas kucnota u e€ conu Jlabopatopnas | 1

32 | pabora Ne§ KauecTBeHHast peakuus Ha
cynb(ar-uoH

33 CBolicTBa KOHIIEHTPUPOBAHHOM CEpHOM 1
KHCJIOTHI

34 | A3ot u ero cBoiicTBa 1

35 | AMMuak, ero cBoiictsa 1
Conu aMMOHHS, UX CBOICTBa 1

36 | JlaGopatopHas pabota Ne9 Pacno3naBanue
COJIEH aMMOHUS

37 | A3oTHas kucnoTa u e€ cBOWCTBa 1

38 Conu a30THOM U @30TUCTOMN KUCIIOT, 1
A30THBIE y10OpeHUs

39 d)ocv(bop, ero pu3nUecKue U XMMUYECKHe 1
CBOWCTBA

40 | Coenpunenus pocdopa 1

41 anvepon, ero (hu3nvYecKrue 1 XUMHUIECKHE 1
CBOMCTBA
Oxcunpl yraepona Jlabopatopnas padora 1

42 | Ne10 [MomyueHne yriieKuCIoro ra3a u ero
pacrio3HaBaHue

43 VYronbHas KUCIIOTa U €€ COIH 1

JlaboparopHnas pabota Nel 1 KauectBennas




peakius Ha KapOoHAT-HOH
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KpemHuii, ero ¢pusndeckue u xumuyeckue | 1
44 cBoiicTBa JlabopaTopHas padora Nel2
O3HaKOMJIEHUE C IPUPOAHBIMU
CHJIMKaTaMH
CunukartHasi IpOMBIIIIEHHOCTh 1
45 Ha6opaTopHav;1 paborta Ne 1v3 O3HakomieHue
C MPOAYKLUEH CHUIIMKATHON
IPOMBIIIJICHHOCTH
16 O0001enre u cucreMaTu3anus 3Haauid mo | 1
teme: «Hemeraiuib»
47. | KontpoasHas padota Ne3 mo teme 1
KP | «Hemeraiub»
[TpakTideckast pabota Ne4. Pemenue 1
48 | sKCnepUMEHTANbHBIX 33/1a4 110 TeMe
«[loarpymnmna kuciaopoa»
[TpakTrueckas padora No5. Permenue 1
49 | sKCrIepUMEHTATIBHBIX 33124 110 TEME
«[loarpymnma a3oTa u yriaepoaa»
50 [TpakTuyeckas padora Ne6. «Ilomyuenue, 1
coOupaHKe U paclo3HaBaHUE T'a30B)
51 | Ilpeamer opraHMuecKON XUMHUU. 1
Ankanbl. Metan u staH. JlaboparopHas 1
52 | pabora Nel4 M3roToBiieHre MOENCH
MOJICKYJI aJJKaHOB
53 | AnkeHbl. DTuUleH 1
[ToHsiTHE O TIpEIENBHBIX OJHOATOMHBIX 1
54 | cnuprax. 'munepun JlaboparopHas padota
Nol5 CgoiicTBa rimieprHa
55 | OgHOOCHOBHBIE KaPOOHOBBIE KUCIOTHI 1
56 | IToHsATHE O CITIOXKHBIX APUpPaAX U )KUPAX 1
57 | Ionsitue 06 aMUHOKHCIIOTaX U OeIKax 1
VYrnesonsl JlaboparopHast padota Nel6 1
58 B3anMoieficTBH€ TIIIOKO3bI ¢ THAPOKCHIOM
menu JlabopatopHast pabora Nel7
B3anmopnencTeue kpaxmasia ¢ HOIOM
59 | Monmmepsl 1
60. | KontponbHas pabota Ne4 o Teme 1
KP | «Opraandeckue BeniecTa»
61 O0001mmenne I/IVCI/ICTeMaTI/ISaHI/IH 3HAHUHA 3a 1
KYpC OCHOBHOM HIKOJIBI
62 | [IpomexxyrouHas arTecTanus 1
[TonoxeHne XMMUYECKOTO 3JIEMEHTA B 1
63
IICXD u cTpoeHue ero aroma
64 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB 1
DJIEMEHTOB B MEPUOJIaX U TPYyMIax
65 Tumbel XUMHYECKUX CBSI3EU U 1
KPUCTAITMYECKHUX PEIIETOK
66 Knaccudukanust xumuueckux peaknmii mo | 1

pa3IMYHBIM PU3HAKAM




[IpocThie BemecTBa, TCHETHIECKUE PSIIBI
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67 METAaJIJIOB U HEMETAJIOB

68 CI105KHBIC BEIIECTBA, MX KJIACCH(PUKAIIUS U
cBoiictBa B ceete T.9.J1. u OBP

69 | Merauisl ¥ HEMETAJIIE

70 | Pemenue pacdeTHbIX 3a71a4




27



