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I[Inanupyembie pe3ybTaThbl OCBOEHHUS Y4eOHOT0 MpeaMeTa « XuMHsD)

JIM4HOCTHBIE Pe3yJIbTAThI OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbI:

1) BocriuTaHHe pOCCHICKON Ipa)KTaHCKOH HICHTHYHOCTH: MTATPUOTH3MA, YBa)KCHHU K OTEYeCTBY, MPOILLIOE M HACTOAIIEE MHOTOHALMOHAIBHOTO Hapoaa Poccun; oco3Hanune cBoe
STHUYECKOH MPUHAJUIC)KHOCTH, 3HAHHE UCTOPHH, A3bIKa, KYJIBTYpPbI CBOCTO Hapo/ia, CBOETO Kpasi, OCHOB KyJIbTYPHOTO Haclieusi HapoJ0B Poccuu 1 4enoBeuecTBa; yCBOCHHE T'yMaHUCTHYE-
CKHX, ICMOKPATHYECKUX M TPAJUIIMOHHBIX IIEHHOCTEH MHOTOHALMOHATBHOTO POCCHIICKOT0 00IIECTBA; BOCIIUTAHHE YyBCTBA OTBETCTBCHHOCTH U J1oJra nepej PoauHoi;

2) ¢popMHpOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYE€HHIO, TOTOBHOCTH U CITIOCOOHOCTH 00y4aroIMXCsi K CAMOPA3BUTHIO U caMO00OPa30BaHHUIO HA OCHOBE MOTHBAIMHU K 00YYCHHUIO U
MIO3HAHHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHHMIO JaIbHEHIICH HHANBU/IyaIbHON TPAaeKTOPHU 00pa3oBaHus Ha Oa3e OPHEHTHPOBKH B MHpE Npodecchii 1 Mpo(heCCHOH ATBHBIX MPEATOYTCHHH C
Yy4ETOM YCTOHUYHMBBIX MIO3HABATEIILHBIX HHTEPECOB, @ TAK)KE HAa OCHOBE (POPMHUPOBAHHS YBAXKUTEIBHOTO OTHOILICHUS K TPYAY, Pa3BHTHS OIbITA YYacTHs B COLHAIBHO 3HAYMMOM TPY/IC;

3) ¢popMHpOBaHHE LIEITOCTHOIO MUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOH MPAKTHKH, YIUTHIBAIOIIECTO COLMAIBHOE, KYIBTYPHOE,
A3BIKOBOE, [yXOBHOE MHOT000pa3nue COBPEMEHHOTO MHPA;

4) bopMupoBaHHE OCO3HAHHOTO, YBAKUTEIBFHOTO U T00POIKEIAaTEIbHOTO OTHOLICHUS K APYTOMY YEJIOBEKY, €F0 MHCHHIO, MUPOBO33PCHHIO, KYJIbTYPE, SI3BIKY, BEPE, IPaXKIaHCKOH
TIO3UIHH, K HCTOPHUH, KYJIBTYPE, PEIIUTHH, TPAIHULIUAIM, s3bIKaM, IICHHOCTAM Hapo10B Poccun 1 Hapo10B MUpa; TOTOBHOCTH U CIIOCOOHOCTH BECTH JAMAJIOT C IPYTUMH JIIOJABMH U IOCTHTaTh B
HEM B3aHMMOTIOHUMAaHHS;

5) OCBOCHHE COLMATBHBIX HOPM, IPABUII HOBEICHHUS, POJICii U (JOPM COLMAIILHOI KHU3HU B TPYIIIAX U COOOLIECTBAX, BKIIIOYAst B3POCIIBIC U COLIMAIbHBIC COOOIECTBA; yJacTHE B
IIKOJILHOM CaMOYIIPaBJICHUU M OOIICCTBCHHON JKU3HH B MPEJEIaX BO3PACTHBIX KOMIICTEHIIMI C Y4ETOM PETHOHAIBHBIX, STHOKYJIBTYPHBIX, COLMAIBHBIX H YKOHOMHYECKHX OCOOEHHOCTEHH;

6) pa3BUTHE MOPAJIBHOTO CO3HAHUA U KOMIIETCHTHOCTH B PCLICHUH MOPAIBHBIX MPOOJIEM Ha OCHOBE JINYHOCTHOTO BBIOOPA, (POPMHUPOBAHHE HPABCTBCHHBIX YYBCTB M HPAaBCTBEHHOTO
TIOBEJICHHs1, OCO3HAHHOTO U OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHBIM MOCTYIIKAM;

7) dopmMHupoBaHHE KOMMYHHKAaTHBHONH KOMIIETCHTHOCTH B OOIIEHHH M COTPYJHUYECTBE CO CBEPCTHUKAMH, ICTHMH CTAapILEro U MIIAJIICTO BO3PAcTa, B3POCIIBIMHU B ITpoIiecce 00pa3o-
BaTEJILHOM, OOIECTBEHHO TMOJIC3HOM, YUeOHO-HCCIIEA0BATEIBCKON, TBOPUECKOH U IPYTHX BHIOB JCATEIBHOCTH;

8) popmupoBaHUE ICHHOCTH 3J0POBOTO U O€30MacHOr0 00pa3a KHU3HHU; YCBOCHUCE NMPABHJI HHANBHUIYaJIbHOTO M KOJUICKTHBHOTO OE30MaCHOTO MO BEACHHS B UPE3BBIYAHHBIX CHTYAIHAX,
YTPOJKAOLIHMX YKH3HU M 37I0POBBIO JIIOJICH, TPABUII TIOBEICHUA HA TPAHCIIOPTE U HA JIOPOTax;

9) dpopMHpOBaHHE OCHOB YKOJIOTMIECKON KYJIBTYPbI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO 9KOJIOIMYECKOTO MBIIUICHHS, PA3BUTHE OIBITA YKOJIOTHYCCKH OPUECHTUPOBAHHOM
PpedIEKCHBHO-OLICHOYHOM M MPAKTHYECCKOH ACATEIBHOCTH B )KU3HCHHBIX CHTYALHX;

10) oco3HaHMe 3HAYCHUs CEMbU B )KH3HHU YEIIOBEKA U OOLIECTBA, IIPHHATHE LICHHOCTH CEMEHHOH KH3HHU, YBOXKHTEILHOE U 3a00TIIMBOE OTHOLICHHE K YICHAM CBOCH CEMBH;

11) pa3BuUTHE SCTETHYECKOTO CO3HAHUS YEPE3 OCBOCHHUE XYI0XKECTBEHHOTO HACIeAHs HapoaoB Poccuu 1 Mupa, TBOPYECKOMH ACATEIBHOCTH SCTETHYECKOTO XapaKTepa.
MeTtanpeameTHble pe3y/IbTaThl 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOI'0 001Lero 00pa3oBaHus:

1) yMEeHHE caMOCTOATENBHO ONPEACIATE LEIH CBOECrO 00YUEHHsI, CTaBUTh U (hOPMYITHPOBATh A ceOs HOBBIC 3a1a4M B ydeOe M MO3HABATEIILHOM JCATEIBHOCTH, Pa3BUBATh MOTHBEI U
MHTEPECHI CBOCH MMO3HABATEILHON JICATEIBHOCTH;

2) yMEHHE CaMOCTOSATEJILHO TUIAHUPOBATH ITyTH JOCTIIKCHHUS IIEJIeH, B TOM YHCIIC albTCPHATHBHBIC, OCO3HAHHO BBIOMpaTh Hanbosee d(PPEKTUBHBIC CIIOCOOB! PEIICHUA YYEOHBIX H
MTO3HABATEIILHBIX 3a/1a4;

3) yMEHHE COOTHOCHTH CBOHM JCHCTBUS C TUIAHHPYEMBIMU PE3yJIbTaTaMH, OCYILECTBIIATH KOHTPOIIb CBOCH ACATEIHHOCTH B MPOIECCE TOCTHIKCHUS PE3ylIbTaTa, ONMPEACIIATh CIIOCOOB
JICHCTBHI B paMKax MPE/UIOKCHHBIX YCIOBUI U TpeOOBaHMUI, KOPPEKTHPOBATH CBOM JACHCTBHS B COOTBETCTBHH C M3MCHSIOLICHCS CUTYaIHEH;

4) YMCHHUC OLICHUBATH IIPABUIIBHOCTH BBITNIOJIHCHUSA y‘lCﬁHOﬁ 3a1a4u, COOCTBEHHBIE BO3MOKHOCTH €€ PCUICHUSA;

5) BnaJileHne OCHOBAaMH CAMOKOHTPOJIS, CAMOOLICHKH, TIPHHATHS PEIICHUI U OCYIIECTBICHUS OCO3HAHHOTO BBEIOOPA B y4€OHOW M [IO3HABATEIILHOM JESATCIILHOCTH;

6) YMCHHUC ONPCACIIAThL MOHATHA, CO3/1aBaTh O606IIICHI/IH, YCTaHaBJIMBATh aHAJIOTHUH, KJ'IaCCHCbI/IIIPIpOBaTL, CaMOCTOATCIIBHO BI:I6I/IpaTb OCHOBAaHHUsI U KPpUTCPHUHU 51 KJ'IaCCI/leHKaLII/IH,
YCTaHaBJINBATh NPHUYUHHO-CJICACTBCHHBIC CBA3H, CTPOUTH JIOTHYCCKOC PACCYKIACHHUC, YMO3AKIIFOUCHHUC (HH}I}’KTHBHOC, JACAYKTUBHOC U IO aHaJ'IOFI/II/I) U ACJIaTh BBIBOJBI,

7) YMCHHEC CO31aBaTh, IPUMCHSTHL U HpCO6pa303E>IBaTL 3HAaKH U CUMBOJIbI, MOJICIIA U CXCMBI JIsI PCUICHUA y"-ICGHBIX " ITIO3HABATCJIbHBIX 3a1a4,

8) cMBICTIOBOE YTCHHE

9) yMEHHE OPraHU30BBIBATE YUCOHOE COTPYAHHUYECTBO H COBMECTHYIO JICATEIBLHOCTD C YYUTEIIEM H CBEPCTHHKAMH; pad0TaTh HHAWBHUAYAILHO U B TPYIIIE: HAXOUTE O0IIIee peIICHUE U
paspemarh KOH(IUKTBI HA OCHOBE COIVIACOBAHMS MO3HLIMI U y4€Ta HHTEPECOB; (OPMYIHPOBATh, APryMEHTHPOBATh U OTCTAUBATh CBOE MHEHUE;

10) ymeHHE OCO3HAHHO UCHOJIB30BATH PEUYEBHIC CPEJICTBA B COOTBETCTBUH C 3a/jaueii KOMMYHMKALIMH JUIS BRIPQXKECHUS CBOUX YYBCTB, MBICIICH U NOTPEOHOCTEH; INIAHUPOBAHUS U PETY-
JIALMU CBOEH AEATEIILHOCTH; BJIaJICHUE YCTHOM M MMUCbMEHHOM pe4bl0, MOHOJOTHYECKOW KOHTEKCTHON PEUBIO;

11) popmupoBanue u pa3BUTHE KOMIIETCHTHOCTH B O0JIACTH MCIIOJIB30BAHUA HHPOPMALIMOHHO-KOMMYHUKAIIHOHHBIX TexHosoruit (nanee - UKT komnereHiym); pa3BUTHE MOTHBALIMU
K OBJIQZICHUIO KyJ'IBTypOi;I AKTHUBHOT'O IMOJIB30BAHHS CIIOBAPSAMHA U APYTUMH ITOUCKOBBIMH CHCTCMaMHU;



12) ¢popmupoBaHHE M PA3BUTHE YKOJIOTMYECKOTO MBIIUICHUS, yMEHHE NPHMEHATh €r0 B MO3HABATEJILHOH, KOMMYHHKATHBHOMH, COLMAILHON NPAKTHKE H MPO(ECCHOHAIBHOW OPUEHTA-
IIHH.
H3yuenune npeamerHoii o6;1actn "EcrecTBeHHO-HAay4YHBIe MpeAMeThI" T0/IKHO 00ecieYnTh:
—  (¢opMHpOBaHUE LEIOCTHOH HAYYHOIH KapTHHBI MUPA;
= IIOHUMAaHHEC Bo3paC'ra101uei?1 POk ECTECTBCHHBIX HAYK U HAYYHbIX HCCJ’ICHOBaHI/lﬁ B COBPEMCHHOM MHPE, MNOCTOSIHHOT'O MPOLIECCa SBOJOIUH HAYYHOTI'O 3HAHUA, 3HAYUMOCTH MCIK-
JyHapOJJHOTO HAYYHOT'O COTPYAHUYECTBA;
- OBJIa/ICHUC HAYYHBIM IMOAXO0A0M K PCHICHHIO Pa3/IMYHbIX 3a4a4;
=3 OBIIAJICHUE YMEHUAMH (hOPMYITMPOBATH THUIIOTE3bl, KOHCTPYHPOBATh, IIPOBOUTH SKCICPHMEHTBI, OLICHUBATH ITOJIy4CHHBIC PE3YIIbTATHI;
—  OBJAJCHHUE YMEHHEM COIOCTABIIATH IKCIICPUMEHTAJIBHBIEC H TEOPETHYECKUE 3HAHUA C O0BEKTUBHBIMU PEATHAMH JKH3HH;
—  BOCHHTaHME OTBETCTBEHHOTO M OEPEIKHOTO OTHOIICHHS K OKPYKAIOLICH Cpesie;
—  OBJIAJICHUC DKOCHCTEMHOII IT03HABATEIBHONW MOJICIIBIO U €€ IPUMEHEHHE B LIE/IAX MPOTHO32a YKOJIOTHYECKHX PHCKOB JUIS 3I0POBB JIIO/ICH, O€30MaCHOCTH JKU3HH, Ka4eCTBa OKpY-
JKaIOILEH Cpebl;
—  OCO3HaHHE 3HAYMMOCTH KOHLCIIIUH YCTOHYNBOTO Pa3BHTHS;
—  ¢opmupoBanue yMeHHH 0e30macHOro u 3(h(HEeKTHBHOTO HCIOIB30BaHUs J1a0OPaTOPHOro 00OPYAOBAHUS, MPOBEACHHUS TOYHBIX M3MEPEHHH M aeKBATHOW OLICHKH MOIYYCHHBIX
PE3YJITAaTOB, MPEICTABICHHs HAYYHO 0OOCHOBAHHbBIX APT'YMEHTOB CBOMX JACHCTBUIH, OCHOBAaHHBIX HAa MEKIIPEJIMETHOM aHAIN3E yUeOHbBIX 3a/1a4.
IIpexMeTHBIMH pe3yJIbTATAMHU U3Y4CHHS NpeaMeTa « XUMUS» SBISIFOTCS CIICAYIOINE yMEHHS:

1) hopmupoBaHue nepBoOHaYaIbHBIX CHCTEMATU3UPOBAHHBIX MPE/ICTABICHUI O BEIECTBAX, UX MPEBPAILCHHUAX U MPAKTHYECKOM IIPUMEHEHHUH; OBJIAJICHUE MIOHATHIHBIM alnapaTom M
CHMBOJIMUECKHM SI3BIKOM XHUMHHU;

2) oco3HaHNE OOBEKTHBHON 3HAYUMOCTH OCHOB XMMHYECKOW HayKH KaK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHHS, XMMUYCCKUX MPEBPAICHUN HEOPraHMYECKUX M OPraHUYCCKHX Be-
LIECTB KaK OCHOBBI MHOTHIX SIBJICHUH 'KMBOH M HEXKUBOH NMPUPOJIBL; YIIyOJICHUE NPEACTABICHUI O MaTepUalIbHOM €AMHCTBE MUPA;

3) oBIaICHUE OCHOBAMH XUMHYECKOW IPAMOTHOCTH: CHOCOOHOCTBIO AHAJIM3UPOBATh U OOBEKTUBHO OLICHUBATh KM3HCHHBIC CHUTYAIlH, CBSI3aHHBIC C XMMHUCH, HABBIKAMU O€30M1aCHOTO
oOpalleHHs ¢ BEIECTBAMH, UCTIONIb3YEMBIMH B TTOBCCTHEBHOM )KU3HHU; YMEHHEM aHAIN3UPOBATH M TUNIAHHUPOBATh KOJIOTHUECKH OE30IacHOC MOBECHHE B LEISIX COXPAHCHHUS 3710POBbs U OKPY-
JKaIoUIeH cpeibl;

4) dopMupoBaHHE YMCHUI yCTAHABIMBATH CBA3U MEXIY PCATHHO HAOIIOAAEMBIMA XHMHUYCCKUMH SBJICHHAMH U MPOLIECCAMH, TPOUCXOIALIMMH B MUKPOMHPE, OOBSACHATh MPHYHHEI
MHOT000pa3us BEIIECTB, 3aBHCUMOCTb X CBOWCTB OT COCTaBa U CTPOCHUS, @ TAK)KE 3aBUCUMOCTB IIPUMEHEHHSI BEILIECTB OT UX CBOICTB;

5) npHOOpETEHNE OIbITA UCTIOIb30BAHHA PA3IMYHBIX METO0OB U3Y4YCHHs BELIECTB: HAOIIOACHHA 32 UX MPEBPAILECHUAMH IIPH MIPOBEJCHUH HECIOMKHBIX XUMUYECKUX YKCIIEPUMEHTOB C
HCIIOJIb30BAaHHEM JIA00OPATOPHOTO 00OPYIOBAaHMs U IPUOOPOB;

6) bopMupoBaHHE MPEACTABICHUH O 3HAYCHHH XUMHUYCCKOH HAyKH B PEIICHUH COBPEMEHHBIX SKOJIOTHYECKHX MPOOJIEM, B TOM YHUCIIE B MPEAOTBPAIICHHH TEXHOTCHHBIX M YKOJIOTHYE-
CKHX KaTacTpod;

7) JUls CHETBIX U CITa00BUIAIINX O0YHYAIOIINXCs: BIAJCHUE IPAaBIIAMHU 3alIUCH XUMHYECKUX (POPMYJI C HCIOIb30BAaHUEM PEIbe(hHO-TOUCHHOH cHCTEMbI 0003HaueHuit JI. bpaiins;

8) JUTSA 06yqa10muxc;l C OrpaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBA: BJIaJICHUC OCHOBHBIMHA JOCTYITHBIMH METOJaMH HAYYHOT' O TTO3HAHHA, UCTIOJIb3YECMBIMHU B XUMHH.

ConepxaHue y4e0HOro npeamera « XHMHUsD

Beenenue

XumMust — HaykKa O BCHIECTBax, UX CBOMCTBax M MMpEeBpAICHUAX.

[ToHATHE O XUMHYECKOM 3JIEMEHTE U (JOpPMAxX €ro CYIIECTBOBAHHA: CBOOOHBIX aTOMaX, MPOCTHIX U CIIOKHBIX BEIIECTBAX.

ITpeBpamenus BemecTB. OTIIMYHE XUMUYECKHUX PEAKIMH OT (PU3HUECKUX ABICHUI. Polb XuMuK B 5)kM3HHU uenoBeka. Xemodumusa u xemodoous.

KpaTkue cBeieHHs U3 HCTOPUH BO3HUKHOBEHUA U pa3BuTHA XuUMHH. [Tepron anmxumun. [Torstue o punocodekom kamue. Xumus B X VI B. Pazsutne xumuu Ha Pycu. Pons otede-
CTBCHHBIX YYCHBIX B CTAHOBJICHHH XUMHUYECKOH Haykn — paboTsl M. B. Jlomonocosa, A. M. Bytneposa, /[. 1. Menzaeneena.

XuMHYeCKasi CHMBOJIMKA. 3HAKM XMMUYECKUX JIEMEHTOB M IIPOUCXOXKACHUE UX Ha3BaHUU. Xumuueckue popmyiiel. Muaekces! n koadurmenTsl. OTHOCUTEIBHBIC AaTOMHAs H MOJIEKY-
JsipHas Maccel. PacueT MaccoBOi 101M XMMHUYECKOr0 J1eMeHTa 110 (hopMyJie BEIIeCTBa.

[Teproanueckas cuctema XxuMudeckux neMeHnToB J{. . Menaeneesa, ee CTpyKTypa: Malibie ¥ OOJIbIINE IEPUObI, TPYIIIbI U MOATPYIIkI (IJ1aBHas U nobouHast). [lepuoandeckas
CHCTEMA KaK CIIPaBOYHOE ITOCOOHE /ISl TTOJIyUCHHsI CBEACHUI O XUMHUYECKUX 2JIEMEHTaX.



Pacuernbie 3agaun. 1. HaxoxaeHne OTHOCHTEIbHOM MOJIEKYJIAPHOI MacChl BEILIECTBA IO €ro XUMHYECKo# (Gopmyite. 2. Beruncienne MaccoBOM J0JIM XUMUYECKOTO JIEMEHTa B
BEILIECTBE 110 ero GpopmyIie.

TEMA 1. AToMbl XHMHYECKHX 3JIeMEHTOB

ATOMBI Kak (hOpMa CyILIECTBOBAHUSI XMMHUYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEJICHHUS O CTPOCHHH aTOMOB. J[0Ka3aTenbCcTBa CI0XKHOCTH CTpoeHust aroMoB. OnbiTel Pesepdopaa. [Tnane-
TapHast MOZIEIb CTPOCHHUS aTOMa.

CocraB aTOMHBIX JI€p: IPOTOHBI U HEHTPOHBL. OTHOCUTEIbHAS aTOMHAs Macca. B3auMOCBA3b MOHATHI «IIPOTOHY», KHEHTPOH», OTHOCHTEIIbHASI AaTOMHAs Maccay.

V3meHeHue yicia NPOTOHOB B sIpe aToMa — 00pa30BaHHE HOBBIX XUMHYECKUX 3JIEMEHTOB.

V3MeHeHHe Ynciia HEUTPOHOB B siIpe aToMa — 00pa3oBaHue H30TonoB. COBPEMEHHOE ONPEAEICHUE MTOHATUS «XHMHUYIECKHUH 21eMeHT». M30TONBI Kak pa3HOBHIHOCTH aTOMOB OHOTO
XUMHYCCKOI'O DJICMCHTA.

OunexTpoHbl. CTPOCHUE NIEKTPOHHBIX 000JI0YEK aTOMOB XUMHYECKUX 31eMeHTOB Ne 1—20 nepuoandeckoii cucrems J{. . Menneneesa. [TonsaTHe 0 3aBepIICHHOM U HE3aBEPIICHHOM
JICKTPOHHOM CJI0€ (YHEPTETHYECKOM YPOBHE).

ITeproanueckas cucteMa XUMU4eCKuX anemenToB J{. . MeneneeBa u cTpoeHHEe aTOMOB: (PH3HUYECKUI CMBICIT ITOPSIIKOBOrO HOMEpA JIEMEHTA, HOMEpa IPYIIIbl, HOMEpa MepUoa.

N3meHeHnue uncia JICKTPOHOB HA BHCIUIHEM 3JICKTPOHHOM YPOBHEC aTOMa XUMHUYCCKOI'O 3JICMCHTA — 06pa303aﬂne TMOJIOKUTCIIBHBIX U OTPULIATCIIbHBIX HOHOB. I/IOHLI, O6pa3033HHbIC
aTOMaMHU METAJUIOB M HEMETAJUIOB. [IpUYMHBI H3MEHCHUS METAJUTMUCCKUX U HEMETAJUIMYECKUX CBOMCTB B MEPHO/AX U IPyIINax.

O0pazoBanne 6uHapHbIX coequHeHH. [ToHaTHE 00 NOHHOIT cBsA3u. CxeMbl 00pa30BaHHs HOHHOH CBSI3H.

B3anmopeiicTBHE aTOMOB XHMHYECKHX JIEMEHTOB-HEMETAIIIOB MEXK/Ty CO00H — 00pa3oBaHUE ABYXaTOMHBIX MOJICKYJI POCTHIX BemiecTB. KoBasieHTHAs HENOJIApHAs XMMUYECKast
CBsI3b. DJIEKTPOHHBIE U CTPYKTYpPHbIE (hOPMYIIBL.

B3aumoseiicTBHE aTOMOB XMMHUYECKHX JIEMEHTOB-HEMETAIIIOB MEXKy C000# — 00pa3oBaHue OMHAPHBIX COSIMHEHHH HEMETAIIIOB. DJIEKTPOOTPULIATEIbHOCTD. [ToHsITHE O KOBaJICHT-
HOM MOJISIPHOM CBSI3U.

B3anmopeiicTBHE aTOMOB XMMUYECKHX JIEMEHTOB-METAIUIOB MEXKIY cO00H — 00pa3oBaHHE METAJUIMUECKUX KpUCTAIUIOB. [IoHATHE O METAIITMYECKOIT CBA3M.

JlemoHcTpaumu. Mojienin aTOMOB XUMHYECKUX 3J1eMeHTOB. [lepuoanueckas cuctema xumuueckux aiementos . M. Menzneneesa.

TEMA 2. IIpocThie BelecTa

[TonoxeHne METAIOB M HEMETAJUIOB B IIEPHOIMUCCKOI CHCTeMe XUMHYecKuX 1eMeHToB J1. Y. MenneneeBa. Baxkneiime npocTelie BEMIECTBA — METAJLIBI: JKEIIC30, ATIOMUHHH,
KaJbIIMH, MarHWH, HaTpuH, kanuid. O0mme pu3ndecKrue CBONHCTBAa METAJLIOB.

Baxkneiinme npocTeie BENECTBa — HEMETAJUIbI, 00pa30BaHHBIE aTOMaMH KHCIIOPO/ia, BOJOPOAA, a30Ta, cepsl, pocdopa, yraepoaa. CriocoOHOCTE aTOMOB XMMHUYECKHX HJIEMEHTOB K
00pa30BaHUIO HECKOJILKUX TMPOCTHIX BEHIECTB — AJUIOTPOINHUA. AJUIOTPOIHBIC MOAMPHUKALINI KUCIIOpoa, Gocdopa 1 o10Ba. MeTaTHIeCKUE U HEMETAUTHYECKUE CBOHWCTBA MPOCTHIX BELICCTB.
OTHOCUTENBHOCTD JIEJICHHUS IPOCTBIX BEIECTB HA META/UIbl U HEMETAILIBL.

[Mocrosinnas ABoranpo. KonnyectBo BemectBa. Mosb. MonsipHast Macca. MossipHblit 00beM ra3000pa3Hbix BeniecTB. KpaTHbie eJHHUIBI KOJIMYECTBA BELIECTBA — MUIUIMMOJIb U
KHJIOMOJIb, MIJUIMMOJIIPHAS U KHJIOMOJIIPHAs: MAacChl BEIIECTBA, MIJUIMMOJIIPHBINA M KMJIOMOJIIPHBII 00bEeMBbI ra3000pa3HBIX BEILICCTB.

PacueTsl ¢ HCIOJIb30BAHUEM ITOHATHIH «KOJIMYECTBO BEILECTBAY, «MOJIIPHAs Maccay, «MOJIAPHBII 00BEM ra3oB», «IIOCTOSTHHAS ABOTaIpo».

Pacuernble 3a1aun.

1. BblunCICHHE MOJIIPHOH MACChl BELIECTB M0 XUMHYECKUM (hopmyiam.

2. Pac4ersl ¢ UCIIOIB30BAHUEM MOHATHI «KOJIMYIECTBO BELIECTBAY», «MOJISIPHASI MAacca, «MOJSIPHBIHOOBEM Ta30BY», IIOCTOSTHHAsST ABOTaIPO».

Jemonctpauuu. [Tonyuenue o3ona. Obpasipl 6€10r0 1 ceporo oyoBa, 6enoro u kpacHoro ¢ocdopa. Hexoropsie MeTaisl 1 HEMETaJUIbI KOJIMYECTBOM BeriecTBa | Moib. Moens
MOJISIPHOTO 00BbEMa ra3000pa3HbIX BEIECTB.

TEMA 3. CoeinHeHHs1 XHMHY€CKHX 3JIEMEHTOB

Crenenp okuciaeHus. OnpeeieHHe CTETICHH OKUCIICHHS JIEMEHTOB 10 XMMU4ecKoi popmyne coequnenus. CocraBineHue GopMyst OMHAPHBIX COCIHHEHHH, 00T crioco0 MX Ha3bIBa-
HMS.

BI/lHapHBIC COCAMHCHUA: OKCH/BI, XJIOPHUIBI, CyJII:(bPI}IBI u ap. CocraBieHue ux q)OpMyJ'I. HpC}ICTaBHTCJ’IH OKCHJIOB: BOJa, yl"JIeKl’ICJ'IBIi"{ ra3 u HeralCHasi U3BCCTh. HpCJICTaBHTCJIH
JIETYYHX BOJIOPOHBIX COCAMHECHHUIT: XJIOPOBOAOPO/I M aMMHaK.

OcHOBaHUs, X COCTaB M Ha3BaHHs. PacTBOpHMOCTE OCHOBaHMII B Bojie. Tabmuma pacTBOPUMOCTH THPOKCHIOB H colieii B Boze. [IpeacTaBuTeny menodei: THAPOKCH/IBI HATPHS,
Kayust U Kanblus. [TonsTre o kauecTBeHHBIX peakuusax. Muaukaropsl. M3MeHeHHe OKpacky MHAMKATOPOB B ILEJIOYHOMH CpeJie.

Kucnotsl, nx cocras u HazBanus. Knaccuduxauus kucnot. IIpeacraBuresn KHCIOT: CepHas, COsIHAsA M a30THasA. MI3MeHeHne okpacku HHIMKATOPOB B KUCJIOTHOM Cpejie.

Coun KaK NIPOM3BOHbIE KMCIIOT U OCHOBaHHUI. VX coctaB u Ha3BaHus. PactBopuMocTs conelt B Bozae. [IpeacraBurenu coseit: xiopua HaTpusi, KapOoHaT U ¢ocdaT KasibIys.



AMop(HBIE 1 KPUCTAIUTHYECKUE BEILIECTBA.

MekMONeKyIIpHBIE B3aUMOACHCTBHU. THIIBI KPUCTAJUIMYECKUX PEIICTOK: HOHHAs, aTOMHAs!, MOJICKYJISIpHAs U METAJUINYECKasA. 3aBUCHMOCTb CBOMCTB BELIECTB OT TUIIOB KPUCTAJLIU-
YECKUX PELICTOK.

BemiecTBa MOJIEKYIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHA. 3aKOH MOCTOSTHCTBA COCTABa /IS BEILIECTB MOJICKYJIAPHOTO CTPOCHHSI.

YucTele BemiecTBa M cMecH. [Ipumeps! sKHUIKUX, TBEPABIX U ra3000pa3HbIX cMeceil. CBOMCTBA YHCTHIX BelecTB U cMmecel. VX cocrtaB. MaccoBas u 00beMHast J0JH KOMITOHEHTa
cMecH. PacueTsl, CBA3aHHBIC C HCTIOIB30BAHUEM TTOHATHS «IOJIS».

Pacuernbie 3agaun. 1. Pacyer MmaccoBoi 1 00bEMHOIT /10J1I€H KOMIIOHEHTOB CMECH BELIECTB. 2. BpIunCIIEHHE MacCCOBOH J1I0JIM BELIECTBA B PACTBOPE IO U3BECTHOM Macce pacTBOPEH-
HOTO BEIIECTBA U Macce pacTBOpHUTE. 3. BrIurcaeHHe MacChl pacTBOPsAEMOrO BEILECTBA U PACTBOPUTEIIA, HEOOXOAMMBIX JUIsl HPUTOTOBJICHUS OIPEIEIICHHOI MacChl PaCTBOPA € U3BECTHOM
MacCOBOM J0JI€H pACTBOPEHHOTO BEILECTBA.

Jemonctpaunu. OOpasip! OKCHIOB, KUCIOT, OCHOBAaHHN M coJeil. Moaenn KpHCTaUIMUECKHX PELICTOK XJIOpUAa HaTpus, ajaMasa, okcuaa yraepoaa (IV). B3peiB cmecn Bomopona ¢
BO3/1yXOM.

Crioco0s1 pa3aenenus cmecei. JIucTisims BOIbL.

JlaGopaTOpHBIE OTBITHL.

1. 3HakoMCTBO ¢ 0Opa3aMu BEIECTB pa3HbIX KJIACCOB.

2. Pa3zpenenue cmeceil.

TEMA 4. U3meHeHns, NPOUCXOJsIIIINE ¢ BelIeCTBAMH

[TonsiTue sIBICHUH KaK M3MEHECHUH, IPOUCXOISAIIMX C BELIECTBAMU. SIBICHHSI, CBA3aHHBIC C U3MEHEHHEM KPHCTAJUIMUECKOTO CTPOCHHs BEIIECTBA [IPU TIOCTOSIHHOM €0 COCTaBe, —
¢uznueckue sBneHusA. OU3NYECKUC ABICHHUS B XUMUHN: JUCTHIULALMA, KPUCTAJUIM3AIHS, BHIITAPUBAHUE H BO3TOHKA BELIECTB, LICHTPU(YTrUpoBaHUE.

SIBnCHUs, CBSI3aHHBIC C H3MEHEHUEM COCTaBa BEIIECTBA, — XUMHUYCCKHUE peakuuy. [IpU3Haku U yCIIOBHs IPOTEKAHUS XMMHUECKHUX peakiuil. [IoHsATHE 00 9K30- U 9HIOTEPMHUYECCKUX
peakuusax. Peaknuu ropeHus Kak 4aCTHBIH CITydai 9K30TEPMHUYCCKUX PEaKIHi, MPOTEKAIOIINX C BBIZACICHUEM CBETA.

3aKOH COXPAHCHMA MAcChl BEIIECTB. XUMHUYCCKHE YPAaBHCHUs. 3HAUCHUE HHICKCOB 1 K02 duuneHToB. CocTaBiIeHHE YPABHCHUH XUMUYECKHX PCAKIIUH.

PacyeTsl M0 XMMHUYECKHM ypaBHEHUAM. Pellienne 3aa4 Ha HAXOXKICHUE KOJIMYECTBA BELIECTBA, MACCHI MIIM 00beMa MPOAYKTa PEAKIHHU 110 KOJIMYECTBY BEIIECTBA, MACCE WIIM 00BEMY
MCXOJ/IHOTO BELIECTBA. PacyeTsl ¢ NCIIOIb30BAaHUEM MOHATHSA «JI0JIs», KOT1a HCXOAHOE BEIECTBO JaHO B BUJIE PACTBOPA C 3aaHHOI MacCOBOH J0JICi PACTBOPEHHOTO BELIECTBA WIIH COCPIKUT
OIIPEIEICHHYIO JIOJIIO IPUMECEII.

Peaxiun pasnoskenus. ITonatie o ckopoctn xumuueckux peakuuii. Karammsaropsr. @epMeHTHI.

Peaxuun coequnenns. Katanuruueckue u HekataauTHieckue peakiu. O0patumbie 1 HEOOPAaTHMBIC PEAKIIUH.

Peaxuuu 3amenieHus. DIEKTPOXUMUYECKHUH P/l HANIPSKEHUI METAJIOB, €r0 UCII0JIb30BAHHUE /Ul IPOTHO3UPOBAHHS BO3MOKHOCTH IPOTEKAHMS PEAKIMI MEXy METaUlaMU M pac-
TBOpPAMH KHCJIOT. Peakiiuy BBITECHEHUS OHUX METAJUIOB U3 PACTBOPOB HX COJICH APYTMMH METALIAMHU.

Peaxuun oOmena. Peakuun Hefitpanu3anuy. Y cJIOBUs NMPOTEKAHUS PEAaKIHii OOMEHa B pacTBOpax 0 KOHIA.

THIbl XUMUYECKUX peakiuil (10 MPU3HAKY «YHCIIO U COCTAB MCXOHBIX BELIECTB U MPOAYKTOB PEAKLIMKM») HA IPUMEPE CBOMCTB BO/bI. Peakiiust pa3ioskeHHus — 3JIEKTPOIIU3 BOJIbI.
Peakuuy coeiMHEHUsI — B3aMMOJICHCTBHE BO/IbI C OKCHIAMU METAJUIOB M HeMeTa/uloB. [ToHsTHE «ruapokcuab». Peakiuu 3aMeIeHus — B3aUMOICHCTBUE BOJIBI C LIECTOYHBIMH U

IIEJI0YHO3EMEIbHBIMU MeTaIaMu. Peakuun oOMeHa (Ha npuMepe THApoiIn3a cyib(uia aIFOMHHUA U KapOuaa Kallb st ).

Pacuetnble 3agaun.

1. Beluncnenue o XMMUYECKHIM YPaBHEHHSIM MacChl MJIM KOJIMYECTBA BEILECTBA MO W3BECTHON Macce MM KOJIMYECTBY BEILECTBA OJJHOTO M3 BCTYMAIOUIMX B PEAKIMIO BEIIECTB MM

HPOJYKTOB PEAKLIUH.

2. Beluncienue Maccsl (KOJIMUECTBA BELIECTBA, 00bEMa) MPO/LYKTa PEAKLIUH, €CJIH U3BECTHA Macca HCXOJHOTO BEILIECTBA, COACPIKAILETO ONPEACICHHYO 100 IPUMECEH.

3. BrrumcieHne Maccsl (KOJHYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEaKIiH, €CIIM U3BECTHA Macca pacTBOPA M MacCcoBas JI0JIs1 PACTBOPEHHOTO BELIECTBA.

Jemonctpauuu. [Ipumeps! ¢pu3nueckux sBICHUN: a) rUaBieHue napaduxa; 6) BO3roHka Hoja win 0eH30MHOM KUCIIOTHI; B) pAaCTBOPEHHE NepMaHraHara Kanus; r) 1uddy3us 1ynm-
CTBIX BELIECTB C IOPSLLICH JIaMIIOYKH HakamBaHus. [IpumMepbl XMMHUYECKHX IBJICHUIL: a) ropeHue Maruusi, pocdopa;

0) B3aMMO/ICHCTBUE COISTHON KHUCIOTHI C MPaMOPOM WJIH MEJIOM; B) noiydeHue ruapokcuaa meau (II); r) pactBopeHue mory4eHHOro THAPOKCHIA B KUCIIOTAX; 1) B3aUMOCHCTBHE
okcuza meau (11) ¢ cepHoi KHUCIIOTOI TPH HArPEeBaHUY; €) Pa3JIOKEHUE IEPMAHIaHaTa KaJlus; )K) B3aUMO/ICHCTBHE pa30aBICHHBIX KHCIIOT C METAJUIAMH; 3) PA3I0KEHUE NIEPOKCHIA BOJIOPO/Ia;
1) DJIEKTPOJIA3 BOJIBI.

JlaGopaTopHEIC OIBITEI.

3. CpaBHeHHE CKOPOCTH MCIIAPEHHs BOJbI U CIIMPTA MO UCUE3HOBEHHUIO MX Karellb Ha (PMIIBTPOBAJILHOW Oymare.



4. OxwucneHue Me/IM B INIAMEHU CIIUPTOBKU HIIU TOPEIIKH.

5. IlomyTHEHHME M3BECTKOBOM BOJBI OT BBIIBIXaEMOI'0 YIJIEKUCIIOTO rasa.

6. TlomyueHue yriieKUCIOro ra3a B3auMOJIEHCTBHEM COJIbI M KUCIIOTBI.

7. 3amemenue Meau B pactBope xjopuaa meau (II) sxenesom.

TEMA 5. Ilpaktukym Ne 1. IIpocTeiimme onepauuu ¢ BemecTBOM

1. TlpaBuna TexHukH Oe30macHOCTH NpHU paboTe B XuMuueckom kabunere. [Ipuemer oGpamienus ¢ mabopaTopHbIM 000py/IOBaHUEM U HarpeBaTEILHBIMH MPUOOPAMH.

2. HabGmoaeHus 3a W3MEHEHUAMHU, IPOUCXOSIIIUMHE € TOPAIIEH CBEUOM, U UX ONHUCAHHE.

3. Amnanu3 nouBbl U BOJIBL.

4. Tlpu3Hakyu XUMHUYECKUX PEaKIUH.

5. IlpuroroBieHue pacTBoOpa caxapa H ONpPEACICHHE MaCCOBOM IO €ro B PaCTBOPE.

TEMA 6. PacrBopenne. PactBopsi. CBoiicTBa pacTBOpOB 3JIEKTPOJIHTOB

PactBopenue kak puznko-xumuueckuii nponecc. [lonstue o ruapartax u kpucrauioruaparax. PactBopumocts. KpHBbie pacTBOPUMOCTH Kak MOJIEIb 3aBUCHMOCTH PACTBOPUMOCTH
TBEPbIX BELIECTB OT TeMIepaTypbl. HachIleHHbIC, HEHACHIILICHHBIE U MIEPECHIIIEHHBIC PACTBOPBI. 3HAYCHUE PACTBOPOB IS IPUPO/IBI M CEJILCKOTO XO35HCTBA.

[TonsiTue 00 3AEKTPOIIMTUIECKON TUCCOLMALINH. DIIEKTPOIUTHI M HEAIEKTPOIUTEL. MEXaHU3M JUCCOLHALIMH SJIEKTPOJIUTOB C PA3IMYHBIM TUIIOM XHMHUYECKOH cBsA3U. CTeneHb JJIeK-
TPOJIMTHYECKON aucconnanui. CHIBHbIC U C1a0ble YJICKTPOJIUTHI.

OCHOBHBIE TTOJIOKEHUS TECOPUH IEKTPOIUTHUCCKOI quccoranuy. FIoHHbIC ypaBHEHUs PEaKIHid. Y CIIOBHS MPOTEKAHHs PEAKIMA OOMEHA MEX/Ty 3JICKTPOJIMTAMH JI0 KOHIIA B CBETE
HOHHBIX IPE/ICTaBICHHH.

Knaccudukanms HOHOB M MX CBOHCTBA.

Kucnorsl, ux kinaccupukanus. Jlucconmanys KUCIOT U MX CBOWCTBA B CBETE TCOPUH AIICKTPOIUTHYECKOH AUCCOIMaiMi. MOJIEKy ISIpHBIC U HOHHbBIC YPaBHEHHs PEaKIMi KHCIIOT.

B3anmopeiicTBHE KUCIIOT ¢ METAIUIaMH. DJICKTPOXHUMHUYCCKHI P/l HATIPSHKSHUH MEeTaJuIoB. B3anmoeiicTBHE KUCIIOT ¢ OKCHAAMH METAIUIOB. B3anMo/ieiicTBiE KUCIOT ¢ OCHOBAaHUAMH
— peaxuus HeHTpanu3anuu. B3anMoeicTBre KHCIOT ¢ cossiMu. Mcnonb3oBanue TaOIUIbI pACTBOPUMOCTH JUTS XaPaKTCPHCTHKH XUMHIECKUX CBOMCTB KHCIIOT.

OcHoBanwus, MX Kiaccudukanys. Jlucconnanns OCHOBaHUH M UX CBOMCTBA B CBETE TEOPHHU JIEKTPOIUTHYECKON Juccolranny. B3anMoieicTBie OCHOBAaHHI C KMCIOTAMH, KHCIIOT-
HBIMH OKCHJIaMH ¥ cosisiMu. Mcrionp3oBaHye TabIHIlbl PACTBOPUMOCTH JUTSl XapaKTEPUCTUKH XMMHUYECKUX CBOMCTB OCHOBaHMH. Pa3iojkeHne HepacTBOPHMMBIX OCHOBAHHH TPH HATPEBaHUHU.

Cou, ux KIaccu(pUKaLHs U JUCCOLMALIUS PA3JIMYHbIX THUIIOB cosieil. CBOMCTBA COJICH B CBETE TEOPUH IEKTPOIUTHUECKOI aucconuauy. BzanmonaeiictBue coneil ¢ MeTajuiamMH,
YCJIOBHsI IPOTEKAHMs 9THX peakuuii. BaaumoeiicTBue coueil ¢ KMCI0TaMH, OCHOBaHUAMHU U coJsiMU. Mcronb3oBaHue TaOIHIbl PACTBOPHMOCTH ISl XaPAKTEPUCTUKH XMMHUUYECKHX CBOWCTB
COJIEH.

O0001meHne cBecH U 00 OKCHAAX, UX KJIACCU(HUKALNH U XMMUYECKHX CBOHCTBAX.

I'eHeTnueckue psAAbI METAIUIOB M HEMETAJLIOB. [ eHeTHYecKast CBA3b MEX/Iy KJIaCCAaMH HEOPTaHUYECKHX BEIECTB.

OKHCIMTETbHO-BOCCTAHOBUTEIIHBIE PeakMi. OKUCIUTENIb H BOCCTAHOBUTEb, OKUCIICHUE U BOCCTAHOBIICHHE.

Peaxnmy HOHHOTO 0OMEHA M OKHUCIIUTEIBHO-BOCCTAHOBUTENbHBIC peakuny. COCTaBICHUE yPaBHEHHH OKHUCIHTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHHA METOZOM ICKTPOHHOTO OasnaHca.

CBO¥iCTBa NPOCTHIX BELIECTB — METAJUIOB U HEMETAJLIOB, KUCIIOT M COJIEH B CBETE NMPEACTABICHUH 00 OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX MPOLIECCAX.

JleMoHcTpauuu. McnbTaHuE BEIECTB M UX PACTBOPOB HA 3JIEKTPOIPOBOIHOCTD. [IBIYKCHHUE OKPAILICHHBIX HOHOB B 3JIEKTPUYECKOM I10JI€. 3aBUCUM OCTb 3JICKTPOIIPOBOTHOCTH YKCYC-
HOW KHCJIOTHI OT KOHIICHTparuy. B3anmoielicTBHE IMHKA ¢ Cepoi, COITHOU KUCIOTOH, xiopuaom meau (I1). Topenne maraus. B3anmoielicTBrE XJIOPHOM U CEPOBOIOPOIHON BOJIBI.

JlaGopaTopHBIE OIBITHI.

8. Peakuun, xapakTepHbI€ JUIsl pACTBOPOB KHCJIOT (COJISTHON MU CEPHOI).

9. Peakuuu, xapakTepHBbIE 1711 PACTBOPOB LIEI04YCH (THIPOKCU/IOB HATPHUS WIIH KaJIus).

10. [TonmyyeHne 1 cBO¥CTBa HEPACTBOPUMOTO OCHOBAHUA, HII. (rHapokcuaa meau(Il)).

11. Peakuuu, XapakTepHBbIE JIs1 paCTBOPOB couieii (Hanpumep, i xjaopuaa meau (11).

12. Peakuyu, XapakTepHBIC JUTSI OCHOBHBIX OKCHJIOB (HAampuMep, JUIA OKCHIA KaJIbIIHs).

13. Peakuuu, XxapakTepHble JUIs KUCIOTHBIX OKCHJIOB (HAIIpUMep, Ul YTJIEKUCIIOrO rasa).

TEMA 7. lIpaktuxym Ne 2. CBoilicTBa pacTBOpPOB JIEKTPOJIHTOB

6. CBoiicTBa KMCJIOT, OCHOBAHHMM, OKCHJIOB U COJICH.

7. PemieHue 3KCEpUMEHTAIbHbBIX 3a/1a4.

9 kjacc



[ToBTOpEeHHE OCHOBHBIX BOIPOCOB Kypca 8 Kiacca M BBEICHHE B Kypc 9 Kkiacca

XapakTepHCTHKA SJIEMEHTA IO €T0 MOJIOKEHHUIO B IEPHOIUUECKON cUcTeMe XUMHuueckux anemeHToB [1. M. MenneneeBa. CBONCTBA OKCHUIOB, KUCJIOT, OCHOBAHHH M COJICH B CBETE TCOPHH
IJIEKTPOIIUTHYECKOH JUCCOLMAIIIH U TIPOLIECCOB OKHCIICHUA-BOCCTAHOBIICHNUS. [ eHeTHUECKHE PAAbI METaJIa U HEMETAaJLIa.

[TonsiTHe O MEpeXOAHBIX eMeHTax. AMdoTepHoCcTb. ['eHeTHUECKHIT szt TepexoiHoro 1eMenTa. [leprnoandeckuii 3aKOH M EpHOANYECKast CHCTEMa XUMHUECKHX dsiemenToB J1. U.

MenjeneeBa B CBETE yUYEHHs O CTPOEHHH aToMa. VX 3HaveHue.

JlaGoparopuslii oneit. 1. [Tonydenne rugpokcu/ia UHKA U UCCIIEI0BAaHUE €0 CBOMCTB.

Tema 1. Metasisl

[ono)xeHne METAJUIOB B MEPUOAMIECCKON cucTeMe XuMuieckux sneMeHToB J1. M. MenzaeneeBa. Metajundeckasi KpHCTAJUINYECKast PELIETKA M METAJUINYECKas XUMUUYecKas cBsi3b. O0-
e Qusnyeckue cpoiictBa MetaiioB. CrulaBbl, X CBOWCTBA M 3HaueHHE. XMMUYECKHE CBOIMCTBA METAJIOB KAaK BOCCTAHOBHTENICH. DICKTPOXUMHUYECKHUI PsiJ] HANPSDKCHUH METAJJIOB H €ro
HCIIOJIb30BAHHE UL XaPAKTEPUCTUKN XUMHUYECKUX CBOMCTB KOHKPETHBIX META/UIOB. CriocoOBI MOTyUCHHsI METAIUIOB: MHPO-, THAPO- U AIEKTpoMeTaLTyprist. Koppo3usi MeTa/uioB u crioco0bl
OOpBOBI ¢ HEH.

OO6urast XapaKTepHCTHKA IETOYHBIX METAJJI0B. MeTalulbl B IPUPOJIE.

O6mmue criocoOs! ux noiyueHus. Crpoerne atoMoB. Ll{enouHble METaIBI — HPOCTHIC BEHIECTBA, MX (PU3HUCCKHE M XUMUYECKHE CBOWCTBA. BaskHelme coeTMHEHHS IEIOYHBIX Me-
TaJIJIOB — OKCH/IBI, THIPOKCHIBI U COJIN (XJIOPUBI, KapOOHATHI, Cy/Ib(aThl, HUTPATHI), MX CBOWCTBA ¥ IPUMECHEHHUE B HAPOJHOM Xo3siicTBe. KannitHbie ynoopenusi.

OO1mas XapaKTEepUCTHKA SJIEMEHTOB ri1aBHOU noArpynisl Il rpymnmsr.

Crpoenne atomoB. llle04HO3eMeNbHbIE METALIBI — IIPOCTHIC BEIIECTBA, HX (DU3HUCCKUE U XUMHUYCCKUE CBOICTBA. BaskHelIINe COCTMHEHHS LICTOYHO3EMENIBHBIX METAIIIOB — OK-
CHJIbI, THIPOKCHIBI U COJIM (XJIOPHU/Ibl, KapOOHATBI, HUTPATHI, CyIb(aTsl 1 (ochaThl), UX CBOHCTBA M IPUMEHEHUE B HAPOJHOM XO3SIHCTBE.

AnomuHuni. CrpoeHue atomMa, GU3HIECCKUE U XUMHYECKHUE CBOMCTBA MPOCTOro BeriecTBa. COCMHEHUS aTIOMHUHNSA — OKCHJI M THAPOKCHU, X aM(OTEpHbIi XapakTep. BakHelimme
comu amroMuHusA. [IppMeHeHne alTfOMMHUA U €r0 COCIMHEHUH.

Kene3so.Crpoenue atoma, pU3HYECKIE U XUMHYECKUE CBOMCTBA MpocToro Beuiectsa. I enerndeckue psiabl Fe2+ u Fe3+. KauectBennsie peakuun Ha Fe2+ u Fe3+. Bakneiiume
COIH JKele3a. 3HauCHHE JKEeJIe3a, Ero COSAMHEHUI U CIUIaBOB B IPUPOJIC U HAPOIHOM XO35HCTBE.

JlemoncTpanuu. OOpasiipl HIETOYHBIX U HIET0YHO3EMEIbHBIX MeTaIoB. O0pas3ib! cruiaBoB. B3anmozaeicTBue HaTpUs, JIMTHS U KaJIbLUs ¢ BOAOH. B3aumoneiicTBrue HATPUs M MarHus C
kuciopoaom. B3aumoseiictBue meraiuios ¢ Hemetauiamu. [lonydenne ruapokennos xenesa (1) u (II1).

JlaGopaTopHsie onbITHL. 2. O3HaKOMIICHHE ¢ 00pa3uamMu MeTauioB. 3. B3anMo/ieiicTBHE METAJUIOB C pacCTBOPAMH KHCJIOT M cosiei. 4. O3HakoMIIEHHE ¢ 00pa3LaMH MPUPOIHBIX COE/IU-
HCHMI: a) HATpus; 0) KaIbLKUs; B) AJIFOMHHUSA; T) kene3a. 5. [lomydeHne ruipoKcHIa allOMUHHS ¥ €r0 B3aUMO/ICHICTBUE C pAaCTBOPAMU KUCIIOT U 1iesiodeii. 6. KauecTBeHHbIC peaKklini Ha HOHBI
Fe2+ u Fe3+.

Tema 2. CBoiicTBa MeTaJUTOB M X coemHeHHH. [IpakTryeckas pabora Nel. OcymiecTBICHHE IETOYKHA XUMHYCCKUX NpeBpalieHnii MetaiuioB. [Ipaktndeckas padora Ne2. [Tomydenue u
CBOMCTBa cocMHEHUH MeTa/uIoB. [IpakTuueckas padora Ne3. PenieHue sKCrIepUMEHTAIBHBIX 33/1a4 HA PACHO3HABAHUC U ITOJYy4YEHHE BEIIECTB

Tema 3. Nel CBolicTBa METa/UTOB M UX COCIHHCHUI

Tema 4. Hemerasmist

OO0mrast XapaKTEpPUCTHKAa HEMETAJUIOB: TIOJIOKEHHUE B reproandeckoii cucrteme [1. Y. MenneneeBa, 0COOCHHOCTH CTPOCHHSI aTOMOB, 2JICKTPOOTPHIIATEIIEHOCTE KaK MEpa «HEMETaUIN-
HOCTH», PsiJL IEKTPOOTpHLIATEIbHOCTH. KpHcTauinyeckoe CTpoeHHe HEMETAJUIOB — IMPOCTBIX BemecTB. Ayutotponus. Pusnyeckue cBoiicTBa HeMeTa/uioB. OTHOCUTEIBHOCTD MOHATHH «Me-
TaD), KHEMETAJLD).

B o nopo x.Ilonoxenne B nepuoauuecKoi cucteMe XuMudeckux snemenToB J1. Y. MenneneeBa. CtpoeHne atoMa 1 MoJeKyIIbl. PU3HUECKUE H XUMUYECKHE CBOMCTBA BOJOPO/A, €TO
HOJIy4EHUE U IPUMEHEHHE.

ObmassxapakTepucTukaramnoreHOo B. Crpoerne aromoB. IIpocTeie BeniecTBa, MX (U3NYECKHUE M XUMUYECKHE CBOHCTBA. OCHOBHBIC COCAMHEHHS T'aJIOTCHOB (TaJIOTCHOBO-
JIOPOJIBI M TAJIOTCHH/IBI), UX cBoicTBa. KadecTBeHHas peakmms Ha xyopua-noH. Kpatkue cBeneHus o xiope, opome, ¢rope u ione. [IpuMeHeHHE TalOreHOB U MX COCTUHCHUI B HApOJIHOM
XO3sHCTBE.

Cepa. CtpoeHne aToMa, aJJIOTPOITHs, CBOMCTBA U MpUMeHeHHe pomOudeckoi cepbl. Oxcubl cepsl (IV) u (VI), ux nomyuenue, cBoiicTBa u npumeHeHne. CepoBOIOPOIHAS M CEPHHUCTAS
kucoThl. CepHasi KMCJIOTa M €€ COJIM, UX IIPHMEHEHUE B HAPOIHOM Xo3siicTBe. KauecTBeHHas peakiys Ha Cyib(aT-HOH.

A3zot. CTpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BeUlecTBa. AMMHAK, CTPOCHUE, CBOMCTBA, MOJIyYeHHUE U puMeHeHue. Colin aMMOHHSI, UX CBOMCTBA U MpUMEHEHHE. OKCHIBI
aszota (II) u (IV). A3otHas kucnora, ee CBOMCTBa U puMeHeHne. HuTpaTsl 1 HUTPUTHI, PoOIeMa UX COACPIKAHUSA B CEIBCKOXO3ANCTBECHHOM MPOAYKIUH. A30THBIE y100pEHHS.



®ocdop. CrpoeHne aToma, aJuIOTPOIIU, CBOMCTBa Oenoro u kpacHoro ¢ocopa, ux npumenenne. OcHoBHbIE coequHeHus1: okcu pocdopa (V), oprodocdopHast kucinora u pocdats.
DochopHbie yIoOpeHHUsI.

VY riuepoa. CrpoeHue atoma, aJUIOTPOIHs, CBOICTBA aJUIOTPONHBIX Moaudukamii, mpumeneHue. Oxcussr yriaepoaa (I1) u (IV), ux cBoiictBa u npumenenue. KauecTBennas peaxipst
Ha yriekucnbii ra3. KapOoHaThl: KaJbIUT, COZA, MOTAI, UX 3HAUYCHHE B IIPUPOJIE M XKU3HH yenoBeka. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Kpemuuii. CtpoeHue aroma, KpUCTAUIMYECKUIT KPEMHUH, ero cBoiictBa U npuMmenenue. Oxeun kpemuus (IV), ero npupoasbie pazHoBUIHOCTH. CHIMKAThl. 3HAYECHUE COCAHMHECHHUN
KPEMHUS B )KUBOW M HexHBOH npupoje. [ToHATHE 0 CHITMKATHOM MPOMBIIICHHOCTH.

Jemonctpanuu. O6pa3siibl rajIoreHoB — MPOCTBIX BELIECTB. B3aumoieiicTBUe rajloreHoB ¢ HaTpUeM, alllOMUHHEM. BpiTecHeHHe Xj0poM Opoma WM MOJa U3 PacTBOPOB UX COJIEHL.
B3aumozaelicTBue ceprl ¢ METAIIaMH, BOIOPOJIOM U KHCIOPOA0OM. B3auMoaelicTBHE KOHIEHTPUPOBAHHOM a30THOM KHCIIOTBI C MEJBIO.

[Tornomenue yriem pacTBOPEHHBIX BELIECTB MM ra30B. BoccraHoBneHue Meu U3 ee okcuzaa yriueM. OOpasibl MIPUPOIHBIX COSAMHEHUH XJlopa, cepsl, pocdopa, yriepoaa, KpeMHUs.

OO0pa31ibl BaKHEHIINX /17151 HAPOJHOTO XO03siiicTBa Cyb(haToB, HUTPATOB, KapOOHATOB, (hochaToB. OOpa3Lbl CTEKIA, KEPAMUKH, LIEMEHTA.

JlaGopaTopusie onbIThl. 7. KadecTBeHHas peakims Ha xyopua-uoH. 8. KauectBennas peakuus Ha cynbgpar-uoH. 9. PacniosnaBanue coneit ammonwus. 10. IToimyuenne yriaekucnoro rasa
u ero pacno3Hasanue. 11. KauectBennas peakuus Ha kapOoHaT-HoH. 12. O3HaKOMIJIEHHE ¢ NPUPOAHBIMU CHIMKaTaMu. 13. O3HaKOMIJICHHE C MPOAYKIHEH CHIMKATHOH POMBIIIEHHOCTH.

Tema Ne5. IMpaktuxym Ne2 CBoiicTBa HEMETAIUIOB ¥ X COCTMHEHHH

IMpakTyeckas pabora Ne 4. Pemenne sxcniepuMeHTanbHbIX 3a1a4 1o teme «lloarpynmna kucinoponay. [Ipakruaeckas padora Ne5. Pemenue sxcniepuMeHTanbHbIX 3a1a4 1o teme «Ilox-
rpymimsl a3ota u yriaepoaa». [Ipaktudeckas pabora Ne6. ITonyuenue, cobupanue 1 paco3HaBaHUE Ia30B.

Tema 6. Oprannueckue COeIMHEHUS

BerectBa opraHuueckue U HEOPraHUYECKUE, OTHOCUTEIBHOCTh MOHATHA «OPraHUYeCKHe BeuiecTBa». [IpuunHbl MHOrooOpas3us OpraHMYeCKUX COeIMHEHUH. XUMHYECKOe CTPOCHHE
OpPraHUYECKUX COCIUHEHHH. MOJICKYIIAPHBIC U CTPYKTYPHBIC (hOPMYIIbI OPraHMYECKUX BEIICCTB.

MeraH u 9TaH: cTpoeHHe Mosekyl. ['operne MeTana u stana. Jleruapuposanue stana. [Ipumenenne merana.

XUMHYECKOE CTPOCHUE MOJIEKYJIbI 3THIICHA. [IBOIiHAs cBsA3b. B3auMoseiicTBue sTHIICHA ¢ BOJOH. Peakuny nonumepusannu sTuneHa. [IoJMdTHIICH U €ro 3HaueHHE.

[TonsiTHe O MpeAENbHBIX OJHOATOMHBIX CIIUPTaX Ha MPHUMEPAX METAaHOJIA M ATaHONA. TPEeXaTOMHBIH CIUPT — TIIHLCPHH.

[TonsTne 06 anpaeruax Ha MpUMEpPe YKCYCHOTO anbernaa. OKUCICHHUE alberH/ia B KHCIIOTY.

O/IHOOCHOBHBIC TIPE/ICIIbHBIC KapOOHOBBIC KHUCIIOTBI HA NMPUMEpE yKCcycHOH kuciotel. Ee cBoiicTBa n npumenenue. CTeaprHOBas KUCIIOTa KaK MPEACTABUTEIb KUPHBIX KapOOHOBBIX
KHUCJIOT.

Peaxunu sTepudukauy 1 NOHATHE O CIIOKHBIX dpupax. Kupbl Kak C10KHbIE HPHUPBI INIMLEPUHA U KUPHBIX KUCIIOT.

[TonsiTne 06 amuHOKMCHOTaX. Peakuuy nonukonaeHcanuu. benku, ux cTpoeHne U OUoIornyecKkas pob.

[TonsiTne 00 yriesonax. ['roko3a, ee cBoiicTBa u 3HayeHue. Kpaxmai u nesiosio3a (B CpaBHEHHH), X OHOJIOrHYecKast poJib.

JlemoHcTpauuu. MoJeny MoJIeKyJ1 METaHa M IPYTHX YIIIEBOAOPOA0B. B3anmoaeiicTBue sTiiicHa ¢ OpOMHOM BOIO#H M pacTBOPOM IepMaHranata kanus. OOpasisl 3TaHOIa U TITHLECPUHA.
KauecTBeHHas peakuust Ha MHOroaToMHbIE cHpThL. [Tomydenue ykcycHo->TrinoBoro ¢upa. OMeuieHue xupa. BzanMoeiicTBre TIIIOKO3bI ¢ aMMHAYHBIM PacTBOPOM OKcHzaa cepedpa. Kave-
CTBEHHAs peaKiys Ha KpaxMall. JIoka3aTenbCcTBO HAMMYMA (PYHKIIMOHAIBHBIX TPYIII B PACTBOPAX aMHHOKHCIIOT. ["'opeHne 6eKkoB (LIEPCTH WM NITHYBHX NepbeB). LIBeTHbIC peakiun OSIKOB.

JlaGopatopHsie onbITHL. 14. M3roToBrneHne Mozenei MOJICKYJT yriieBoiopoaoB. 15. CBoiicTBa rimnepuna. 16. BzanmoaeiictBre rimoko3s! ¢ ruapokcuaom meau (1) 6e3 narpeBanus n
npu HarpeBaHuu. 17. BzaumoseiicTBue kpaxmana ¢ HOJIOM.

Tewma 6. O6001ICHHE 3HAHUN IO XUMUH 32 KypC OCHOBHOMH HIKOJIBI

DU3HYECKUIT CMBICIT TOPSAAKOBOTO HOMEPA JIIEMEHTA B IIEPHOAMYCCKON CUCTEME XUMUYECKHX dsieMeHToB J{. V. MeHneneeBa, HOMEpOB MepHOAa U TPYIIbL. 3aKOHOMEPHOCTH H3MECHEHHS
CBOMCTB 3JIEMEHTOB M MX COCIMHEHUI B IEPHO/IAX U IPYIIIAX B CBETE NPEACTABICHUI O CTPOCHUH aTOMOB JIEMEHTOB. 3Ha4€HHE IIEPHOINUECKOT0 3aKOHA.

THIbI XUMHYECKHUX CBSI3€H M THIThI KPHCTAUTMUECKUX PEHICTOK. B3aHMOCBS3b CTPOCHHS U CBOHCTB BELIECTB.

Knaccubukanusi XuMHYECKUX PEAKLUH MO Pa3IMYHbIM MPU3HAKaM (YMCIO U COCTAB PEarupyroIMX U 0Opa3yoUMXCs BEIIECTB; TEIUIOBOH (D (EKT; UCIOIB30BaHHE KaTaIU3aTopa;
HaIpaBJICHUC, H3MECHCHHE CTETICHEH OKHCIICHHS aTOMOB).

ITpocTeie U CroXKHBIC BemecTBa. MeTauibl M HeMeTalubl. [ eHeTHIecKue pAabl MeTalia, HEMETallla M epexoaHoro meramia. Okcuasl (OCHOBHBIC, aM(OTEpHBIC M KUCIIOTHBIC), TH-
poxcubl (OCHOBaHHs, aM(OTEPHBIEC THAPOKCHIBI M KHCIIOTHI) M COJIM: COCTaB, KJIACCH(HUKALNA U 00ILHEe XMMUYECKHE CBOWCTBA B CBETE TEOPHH JICKTPOJIMTHYECKON AUCCOLMAIIMU U TIPECTAB-
JICHUH O TIPOIIecCaX OKHCICHUA-BOCCTAHOBJICHUS.



TemaTu4eckoe NIAHUPOBAHUE

8 kuace
Ne ypoka Ha3Banwue paszena, riaBbl KomnuuectBo uacos
Bcero 13 nux (Gpopmbl KOHTPOJIS)
K/P I1/P
1 Beenenune 8 1 1
2 ATOMBI XUMHYECKUX DJIEMEHTOB 9 1 -
3 IIpocTsle BemecTBa 7 1 -
4 CoeaMHeHUs XMMHUYCCKHAX DJICMEHTOB 14 1 2
5 V3MeHeHNs, MPOUCXOAAIINE C BEIECTBAMU 11 1 -
6 PactBopenue.PactBoprl. CBOMCTBa pacTBOPOB AJIEKTPOIIUTOB 19 1 2
HUTOTO 68 6 5
9 KJiace
Ne ypoka Ha3zpanue pa3zaena, riaaBbl KomuaectBo uacos
Bcero W3 Hux (popmMbl KOHTPOIIST)
K/P /P
1 Beenenne. O0mas XxapakTepHCTHKA XUMHUYECKUX DJIEMEHTOB U XUMHUUYECKUX peakuuil.[lepromu- 7 1 -
yeckui 3akoH U [leprnonndeckas cucrema xuMmudeckux DnementoB J[.M.Menneneena
2 MerTasist 17 1 3
3 Hemeranmnst 26 1 3
4 OpraHudecKkue BEIecTBa 9 - -
5 O060011eHIEe 3HAHHUH TI0O XUMHUH 32 KYPC OCHOBHOI HITKOJIBI 9 1 -
1 -
HUTOTO 68 4 6




