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NOACHUTE/IbHAA 3AMNMUCKA
Pabouast mporpamma mo yuebHOMy npeaMety «XuMus» U1 9 kiacca pazpaborana Ha ocHoBe DenepaibHOro
3akoHa oT 29 nekabps 2012 r. Ne273-®d3 «O6 oOpasoBanuu B Poccuiickoit ®denepanuny, denepaabHOro
FOCYIaPCTBEHHOI0 00pa30BaTEIBHOIO CTAaHAApPTa OCHOBHOTO OOLIEro oOpa3oBaHUs (YTBEPXKAEH IPUKA30M
MunncrepctBa obpazoBanus U Hayku Poccuiickoit @enepauun ot 17 nmexadbps 2010 Ne 1897), Konuenuuu
JyXOBHO-HPABCTBEHHOI'O Pa3BUTUS U BOCHUTAHMI JIMUYHOCTH T'pa’kAaHUHA Poccuu, oCHOBHOW 00pa3oBaTenbHON

porpaMMbl  OCHOBHOTO obmero obpazoBanuss MAOY «Cpenmsisi mkoima Ne 2 1. OkynoBka», aBTOPCKOM
nporpammel O.C.I"'abpuensna, (Ilporpamma kypca xumun s 8-9 kiaccoB 00111e00pa3oBaTeIbHBIX

yupexaenuit / O.C.I'abpuensa. — M.: lpoda, 2012r.), yueGuoro mnana MAOY CII Ne 2 r. Okynoska,
(enepasbHOrO TEpeyHs YUEOHHKOB, PEKOMEHAYEMBIX K MCHONB30BAHUIO MPHU pealH3alUdd HUMEIOLINX
TOCY/IAPCTBCHHYIO AKKPEIUTAIIMI0 00pa30BAaTENBHBIX IMPOrpaMM HAa4yaJbHOTO OOIIET0, OCHOBHOTO OOIIEro,
cpeanero odmiero odpa3zoBanus (yTBEpKAEH Mpruka3zoM MuHHcTepcTBa pocBenienus Poccutickoit deaepamnuu oT
28 nexabps 2018 r. Ne 345).

B COOTBETCTBHUU C (DellepaﬂbeIM FOC}’I[apCTBeHHI)IM O6p330BaTeJ'H)HI)IM CTaHZ[apTOM OCHOBHOTI'O
o01ero o0pa3oBaHus ydaliuecs JODKHBI OBJIaIeTh TAKUMH TTO3HABATENLHBIMU YY€OHBIMU JACHCTBUSMH, KaK
yMeHHe (GOpMyIHpOBaTh MpoOIeMy M TUIIOTE3Y, CTABUTH IEITH U 331a4H, CTPOUTH IJIAHbI JOCTIKEHUS LIeei
158 pe]_HeHI/IH IIOCTAaBJICHHBIX 3aJad4, HpOBO}lI/ITB SKCHepI/IMCHT U Ha €ro OCHOBC [J€JIaTb BBIBOJAbI H
yMOSaKH}OquI/Iﬂ, HpeIICTaBJ'[HTB X U OTCTauBaThb CBOHO TOLIKy 3peHI/IH. KpOMe 9TOrOo, yqaumecsl JOJI’)KHBI
OBJIAJICTH HpI/IeMaMI/I, CBsA3aHHBIMHU C OHpe)IeHeHI/IeM HOHHTHﬁ: OFpaHI/I‘II/IBaTL ux, OIIMChIBATh,
XapakTepu3oBaTb U cpaBHUBaTh. CleOBaTENbHO, NPU HM3YYEHUU XUMHM B OCHOBHOM ILKOJIE YYallUECs
JOJI’KHBI OBJIAACTH yqe6HLIMI/I ﬂeﬁCTBHHMH, MO3BOJIAIOINMMUA MM JOCTHYDL JIMYHOCTHBIX, HpeJIMeTHBIX 158
MeTanpeAMETHBIX 00pa30BaTeNbHBIX PE3yIbTaToB. [IpemmaraeMas mporpamMmma 1Mo XMMHUU PacKphIBAET BKJIa
y4eOHOro mpeaMeTa B JOCTH)KEHHE IIeJiel OCHOBHOTO OOINEro o0pa3oBaHWs M OMNpEACIsieT Ba)KHEHWIne
COZIep)KATENIbHBIC JINHUK [IPEAMETA:

® «BeIIeCTBO» — 3HAHHE O COCTaBe M CTPOEHUHU BEIECTB, UX CBOMCTBAX W OHMOJIOTHUYECKOM
3HAUEHUH;
® «XUMHYECKas peakiusa» — 3HaHUEe O MPeBpallleHUsIX OHUX BEIECTB B JIPYTHeE, YCIOBUAX
MIPOTEKAaHUs TAKKUX IIPEBPAIEHUH U CIIoco0ax yIIpapJIeHNs PeaKIUIMU,
® «IMpUMEHEHWE BeIeCTB» — B3HAHWE U OIBIT 0Ee30[acCHOTO OOpallleHUs C BeEIIeCTBAMHU,
MaTepHUaJIaMH U IIPOIleccaMHu, HEOOXOUMBIMU B OBITY U Ha IIPOU3BO/ICTBE;
® «A3BIK XUMHH» — OIEPHUPOBAHUE CHUCTEMOM BaKHEHMIIIHUX XUMUYECKHX MOHATHH, 3HAHHE
XHMHYECKOH HOMEHKJIATyphl, a TaKKe BJIaJIeHUE XHUMHYECKOU CHMBOJIMKON (XMMHYECKUMH
dbopmysaMu ¥ ypaBHEHUSMH).
MecTo yqe6Horo npeaMeTtaB y‘-leﬁHOM njaHe
B mpomecce ocBOeHHS MPOrpaMMbl Kypca XHMHH IJIsI OCHOBHOW IIKOJNBI YYaIllMecs OBJIaICBAafOT
YMEHHUSIMH CTaBHTb BONPOCHI, HAOMIOmATh, OOBACHATH, KIACCH(HUIMPOBATh, CPABHUBATH, IPOBOIMTH
SKCIIEPUMEHT W HHTEPIPETHPOBATL BBIBOIABI HA €ro OCHOBE, ONPEOCISATh HCTOYHMKH XHMHYECKON
uHbOpMAIMK, [OJyYaTh M aHAIM3WPOBAaTh €€, a TaKKe TOTOBHTb Ha OTOW OCHOBE COOCTBEHHBIM
HHGOPMAIIMOHHBIN TPOAYKT, IPE3ECHTOBAT €0 ¥ BECTH AMCKYCCHIO.
IIporpamMmma Kypca XHMHHM IJIi OCHOBHOW INKOJBI pa3pabaThiBajach C Y4E€TOM II€PBOHAYAILHBIX
MPEACTaBICHHUH, TOIYYEHHBIX YIAIMMHUCS B HAYaJIbHOM IIKOJIE IPH U3yYEHUH OKPYIKAIOIIEro MHUPA.
IIpemnaraemass mporpamMmma XOTS W HOCHT OOWIEKYJIBTYPHBIM XapakTep W HE CTaBUT 3agady
poeCCHOHATBHOM MOArOTOBKH YYAIHXCS, TEM HE MEHEE ITO3BOJIIET KM OIPEASIUTECS C BHIOOPOM PO IS
00yYeHHs B CTapIIeH IIKoJe.

OcHoOBHble uaeun npeagsaraemMoro Kypca:
® MaTepHaIbHOE €IUHCTBO BEIIECTB €CTECTBEHHOIO MHUPA, UX N'eHeTHYeCKasi CBA3b;

® IIPpUYHNHHO-CJIEACTBEHHBIE CBA3H MEXAY COCTaBOM, CTPOECHHUEM, CBOﬁCTBaMH, IIOJIy4EHUEM U
IIPUMEHEHUEM BEIIECTB;

® JI0O3HAaBA€MOCTH BEIlEeCTB U 3aKOHOMepHOCTeI>'I IIPOTEKAHUA XUMHUYECKUX peammﬁ;

e 00BACHAIONAA U IIPOTHO3UPYIOIIAsA POJIb TEOPETUYECKUX 3HAHUU I (PaKTOJIOTHYECKOrO
Marepuasa XUMUH 3JIEMEHTOB;

® KOHKDETHOEe XMMUUYECKOe COeIMHeHHEe KaK 3BEHO B HENPEPBIBHON IeNU IIpeBpalleHHi
BEII[ECTB, YIACTBYIOIIEEe B KDyTOBOPOTE XUMUYECKUX 3JIEMEHTOB M XUMHYECKOH 3BOJIIOINN;

® O0BEKTUBHOCTH U IIO3HABAEMOCTb 3aKOHOB IIPUPOIbI; 3HAHUE 3aKOHOB XMMUU IT03BOJISET
YIPaBJIATh XUMUYECKUMH IIPeBpPAleHUAMHU BeIIeCTB, HAXOJUTh JKOJIOTMYECKH Oe30IacHble
CII0COOBI TPOM3BO/ICTBA U OXPAHBI OKPYKAIOIIEN CPEJIbI OT 3arPA3HEHMN;

® B3aMMOCBA3aHHOCTb HAYKH U ITIPAKTUKH; Tpe6OBaHI/IH NPpaKTUKU — ABHXYyIlad CHUla Pa3BUTHUA



HAyKH, YCIIEXU MMPAKTUKHU 00YCIIOBJIEHBI IOCTIKEHUSIMU HAYKH;

® pa3BUTHE XMMHUUYECKOW HAYKH W XUMHU3AlUs HAPOJHOTO XO3SIUCTBA CIIy»KaT HHTEpPecam
YyeJI0BeKa M OOIIECTBA B IEJIOM, UMEIOT TYMAaHUCTUYECKUN XapaKTep U IPU3BAHbI CIIOCOOCTBOBATH
peITeHnIo II00aIbHBIX MTP00JIeEM COBPEMEHHOCTH.

OTH UJen peamu3yoTcs NyTeM JOCTIDKEHUS CIEAYIOIUX Yeell:

gopmuposanue y ydaluxcs XUMHUYECKONH KapTHHBI MHpa KaK OPraHHYECKON 4YacTH €ro IeJOCTHOU
€CTeCTBEHHOHAYYHOH KapTHUHBI,

pazeumue TIO3HABATEIIBHBIX HMHTEPECOB, MHTEIIEKTYAlbHBIX M TBOPUECKUX CIIOCOOHOCTEH ydaIuxcs B
Ipolecce U3ydeHUsI MU XUMHUYECKON HAYKH U e¢ BKJIaJia B COBPEMEHHBINH HayYHO-TEXHUYECKUI TPOrpecc;

¢dopmuposanue BAKHEUIIMX JIOTMUECKUX OMNEpaludid MbIJieHds (aHalu3, CHHTE3, 000OIIeHue,
KOHKpETU3allks, CpaBHEHHE U JIp.) B Mpollecce O3HAHUSA CUCTEMbI BAXKHEUIIINX MTOHITUH, 3aKOHOB U TEOPHI
0 COCTaB€, CTPOCHUH U CBOMCTBAX XUMHUECKUX BEIIECTB;

eocnumanue yOexKIeHHOCTH B TOM, YTO IPUMEHEHUE [TOTYYEHHBIX 3HAHUN U YMEHUI 110 XMMUH SBIISIETCS
O00BEKTHBHOI HEOOXOAMMOCTBIO AJIsi Oe30macHoil paboTHl ¢ BEIIECTBAMH W MaTepHajaMu B OBITY U Ha
MIPOU3BO/ICTBE;

npoekmuposaHie N peanu3ayus BHITYCKHIKaMHU OCHOBHOM LITKONbI TUYHON 00pa3oBaTeNIbHOM TPaeKTOPUU:
BBIOOD MpohniIst 00yUIEeHUs B CTapIIeH IIKOJIE UK MPO(ecCHOHATBHOT0 00pa30BaTEILHOTO YUPEXKICHHUS;

o6nadenue KIIOUYEBBIMUA KOMITETEHIMSIMU (y4eOHO-TIO3HABATEIBHBIMU, HH(OPMAIMOHHBIMH, IIEHHOCTHO-
CMBICJIOBBIMH, KOMMyHI/IKaTI/IBHI)IMI/I).

3HaUNTENHLHOE MECTO B COACPIKaAaHUU KypcCa OTBOAUTCA XUMHYCCKOMY OKCIICPUMCHTY. OH 1o3BOJIAET
C(I)OpMI/IpOBaTI: Yy ydamuxcda cCrneuuaJibHbIC NPEAMETHBIC YMCEHUS pa6OTaTb C XUMHYCCKMMH BCIICCTBAMMU,
BBITIOJIHATD IIPOCTBIC XWMUYCCKUC ONBITbI, HAYYUTb HX 0e3- OImaCHOMY H OJKOJIOTHYCCKHW TI'PaMOTHOMY
00paleHuIo ¢ BenecTBaMy B OBITY M Ha IIPOU3BO/ICTBE.

[IpakTrueckue paboThl CrPyMIUPOBAHBI B OJIOKH — XUMHUYECKUE TPAKTHKYMBI, KOTOPBIE CIY>KaT HE TOJIBKO
CPEZICTBOM 3aKpeIyICHNs] yMEHUM M HABBIKOB, HO M1 KOHTPOJISI KAUeCTBA X C(OPMUPOBAHHOCTH.

[To cBOeMy YCMOTpEHHIO, a TaKKe HMCXOIS M3 BO3MOXKHOCTEH IIKOJBHOrO KaOWHETa XUMHHU YYHUTEIh
MOXET U3MEHHUTh M CTPYKTYpY IPEACTAaBIECHHOIO B IPOrpaMMe IPAaKTHKyMa, HalpUMEp YBEIUYUTL YHUCIIO
1a00paTOPHBIX padoT 3a CYET COKPAIICHHSI IEMOHCTPAIINA. DTO BO3MOXXHO TPH HEOONBINONH HAIOIHAEMOCTH
KJIACCOB B CEIBCKUX IIKONAX, 0COOEHHO MaJIOKOMIUIEKTHBIX.

B xypce 9 ximacca BHagae 0000IIaroTCs 3HAHUS YUAIIMXCS 110 Kypcy 8 Kimacca, armogeo30M KOTOPOTO SBIISIETCS
[Teprogmueckuii 3akoH u [lepronnueckas cucrema xummudeckux anemeHnToB J. . Menneneesa. Kpome toro,
0000Iat0TCs CBEICHUS 0 XUMUYESCKUX PEAKIUAX U MX KIACCH(PHUKAIIMA — 3HAHUS 00 YCIOBHSIX, B KOTOPBIX
MIPOSIBIISIIOTCS. XUMHIUECKHE CBOMCTBA BEIIECTB, U CIIOCO0AaX YIPABICHHS XUMUYECKIMH TIPOIIECCAMH. 3aTeM
paccMaTpuBaloTCs 00IIMEe CBOHCTBA METAJIOB M HEMETAIUIOB. [IpHBOAATCS CBOMCTBA MIEMOYHBIX U
[IETT0YHO3EMENIFHBIX METAJUIOB M TAJIOTCHOB (TIPOCTHIX BEUIECTB M COSANHEHUH TaJIOTeHOB), KaK Hanbosee sipKux
MIPEACTaBUTEIICH STHX KJIACCOB IIEMEHTOB, M UX CpaBHHUTENBHAS XapaKTepucTHKa. B Kypce moapobHO
paccMaTpuBalOTCs COCTaB, CTPOCHUE, CBOMCTBA, IIOMyICHNE W IPUMEHEHHE OTICIBHBIX, BAKHBIX B
XO035IICTBEHHOM OTHOIIEHUH BEUIECTB, 00pa30BaHHBIX AIEMEHTaMU 2—3-TO MIEPHOT0B

LleHHOCTHbIe OpHMEHTUPBI COAEepIKaHKUA Y‘-IE6HOI'O npegmeTa

Y4aeOHBIi TpeaAMeT «XUMHSD», B COASPKaHUH KOTOPOr'0 BEAYIINM KOMIIOHEHTOM SIBIISTIOTCSI HAYJHBIC
3HaHUS U HAyIHBIE METOABI TIO3HAHHMS, TI03BOJISIET (POPMHUPOBATH Y YUIALIHXCSI HE TOIBKO IIETIOCTHYIO KAPTHHY
MHpa, HO W MpoOYXKIaTh y HHUX OSMOLMOHAIBHO-IIEHHOCTHOE OTHOIICHHE K HM3Y4aeMOMY MAaTephaly,
CO37aBaTh YCIOBHUS I (DOPMHUPOBAHUS CHCTEMBI IIEHHOCTEH, ONpeNeNsfomleld TOTOBHOCTH: BEIOMPATH
OIpeIeIeHHYIO HAllPaBJICHHOCTD ACHCTBHUI; NEWCTBOBATh OMPEICIICHHBIM 00pa30oM; OIICHHBATh CBOW JEHCTBHSA
U AefCTBUSA APYTUX JIIOJEH 10 OIpeesleHHBIM LIEHHOCTHBIM KPUTEPUSIM.

OCHOBHBIM DPE3YyJIbTaTOM II03HABATEIBHOIO OTHOLIEHHS K MHUPY B KYJIbType SBJISIETCS yCTaHOBJIEHUE
CMEBICTIa ¥ 3HAYCHHS COJCPKaHUI OOBEKTOB U ABJICHUH IpHpoabl. Takum o0pa3oM, Mo3HaBaTeNbHAS (PYHKINS
yaebHOro mpeaMeTa «XUMHUsD) 3aKIII0YaeTCS B CIIOCOOHOCTH €r0 CoIep KaHUs KOHIICHTPHUPOBATh B cebe Kak
3HAHHUS O BEIECTBAX M XUMHUYECKUX SBICHUSX, TAK U HO3HABAmMeAbHble YeHHOCU.

OTHOLLIEHNA K.

XUMHYECKUM 3HAaHUSAM Kak OJHOMY M3 KOMIIOHEHTOB KyJbTYpbl 4YeJOBeKa Hapsily C JIpyruMHu
€CTECTBEHHOHAYYHBIMHU 3HAHUSAMU, €IMHON Pa3BUBAIOIIEHCS CUCTEME;

OKpY’KaloIIeMy MUPY KaK MUPY BELLIECTB U IIPOUCXOIILLMX C HUMU SIBJICHUH;

M03HABaTEJIbHOM JESTENbHOCTH (KaK TEOPEeTHYECKOM, TaK M JIKCIEPUMEHTAJIbHOM) KaK HCTOYHUKY
3HaHUMH;

TTOHNMaGHHA.

O00BEKTUBHOCTH M JJOCTOBEPHOCTH 3HAHUH O BEIIECTBAX W IPOUCXOJSIIIX C HUMH SBICHISIX;

CIIOKHOCTH B OECKOHEYHOCTH IIpoIiecca Mo3HaHMsI (Ha IpUMepe UCTOPHH XUMUYECKIX OTKPBITHIH);

JeHCTBHS 3aKOHOB MTPUPOABI U HEOOXOAUMOCTH MX YUeTa BO BCeX chepax MesTeIbHOCTH YeI0BEKa;

3HAYEHMUs] XMMUYECKUX 3HAHHUN IS PELIeHUs TIJI00abHBIX MPOOJIEM YelIOBEYEeCTBAa (IHEPreTHYECKOH,
CBIPbEBOIA, TIPOIOBOJILCTBEHHOM, 30POBbsl M JOJITOJIETHs YeJIOBEKa, TEXHOJIOTHMYECKUX aBapui, riodanbHON
9KOJIOTUH U IIp.);



B2)XHOCTM HAay4YHBIX METOJIOB ITO3HAHUs (HAOJIOAEHMs, MOJEIMPOBAHUS, SKCIIEPUMEHTa W Jp.) MHpa
BEILIECTB U pEaKILIHil.

Pacmmpenne cdep denoBedeckoil 1eaTeIbHOCTH B COBPEMEHHOM COIIMyMe Hen30eHO BiedeT 3a co0oi
HEo0X0IUMOCTb ()OPMHUPOBAHMS Y YYAIUXCS KYJIBTYphl Tpylda WM ObITa NPH HM3Yy4EeHHWH JIFOOOro y4eOHOro
HpeaMeTa, KOTOpOe HEBO3MOKHO 0e3 BKIIOUECHUS COOTBETCTBYIOIIUX UeHHOcmell mpyda u Ovima B
cofiep’kaHue y4eOHOro mpeaMeTa «XuMHUs»:

OTHOLLIEHUA K.

TPYJOBOH e TETbHOCTH KaK €CTECTBEHHON (PU3MYECKOI 1 MHTENEKTyaIbHOM NOTpeOHOCTH;

TPyIy KaK TBOPUECKOH ESITEIbHOCTH, TIO3BOJIIONIEH TPUMEHSTh 3HAHUS Ha IPAKTUKE;

TIOHUMAaHMNS HEOOXOANMOCTM.

ydeTa OTKPBITHIX U U3YYEHHBIX 3aKOHOMEPHOCTEH, CBE/IEHHH O BEILIECTBAX U MX MPEBPALICHHUX B TPYIOBOH
JeATeNIbHOCTH;

HOJTHOW peain3aiyi (PU3MYECKUX M YMCTBEHHBIX BO3MOXHOCTEH, 3HaHMN, YMEHHH, CIIOCOOHOCTEH MpH
BBITIOJIHCHUH KOHKPETHOI'O B prI[OBOﬁ JACATCIbHOCTH,

COXpaHCHHA U TOAACPIKAHUA COOCTBEHHOI'O 300POBbLA U 310POBbA OKPYIKAIOIINX, B TOM YHCJIC IUTAHUSA C
Y4ETOM COCTaBa U SHEPreTHUECKOH 1EHHOCTH MHUIIH;

coOMIoeHUST TpaBWI OE30MacCHOTO HCIMOB30BAHUS BEIIECTB (JIEKAPCTBEHHBIX IPENapaToB, CPEACTB
OBITOBOI XMMHH, IECTUIUIOB, TOPIOUE-CMA30YHBIX MAaTEPHAIIOB U JIp.) B OBCETHEBHOMN JKU3HU;

OCO3HAHMS JOCTIDKCHHUSI JIMYHOTO YycCIexa B TPYAOBOM JEATENbHO- CTH 3a CUeT COOCTBEHHOM
KOMIIETECHTHOCTU B COOTBECTCTBHUU C COIIMAJIBHBIMU CTaHAAPTAaMH U IMOCICAYIOIIUM COIIUAJIbHBIM OJIO6p€HI/ICM
JOCTHXECHUI HAyKH XUMHU M XMMHUYECKOTO MTPOU3BOACTBA JUTS PA3BUTHS COBPEMEHHOI'O O0IIIECTBA.

ONBIT SMOIMOHALHO-IICHHOCTHBIX OTHOIEHUH, KOTOPBIM y4a- [Iuecs MOody4yaloT MpHU U3yYeHUHU Kypca
XMMHUH B OCHOBHOM INIKOJIE, CIIOCOOCTBYET BBICTPaMBAHMIO MMM CBOEH XHM3HEHHOH mosuimu. CopepikaHue
y4eOHOro IpeiMeTa BKIII0YaeT COBOKYITHOCTh HpaBcmbBennvix yennocmei.

OTHOLLIEHUA K.

cebOe (oco3HaHWE COOCTBEHHOI'O JIOCTOMHCTBA, YYBCTBO OOIIECTBEHHOIO JIONTA, MUCIUTLUTHHAPOBAHHOCTD,
YECTHOCTb U TMPaBAUBOCTb, MPOCTOTa WU CKPOMHOCTH, HECTCPIHUMOCTL K HECIIPABCAJIMBOCTHU, IIPU- 3HAHUC
HE00XOIMMOCTH CaMOCOBEPIISHCTBOBAHUS);

IpYTUM JIIOASAM (TyMaHU3M, B3aMHOE YBaKCHHE MEXKAY JIFOJBMH, TOBApPHUILNECKAs B3aWMOIIOMOIIb H
TpeOOBAaTEIBHOCTh, KOJJICKTHBH3M, 3a00Ta O [APYIWX JIONAMX, AKTHBHOE pEarupoBaHHE Ha COOBITHS
(eneparbHOTro0, PETHOHAIBFHOT0, MyHHIIMIAIFHOTO YPOBHEH, BBIIIOTHEHHE OOLIECTBEHHBIX IIOPYICHUIN);

cBOEMY TpyLy (ZOOpOCOBECTHOE, OTBETCTBEHHOE HCIIOJHEHHE CBOMX TPYIOBBIX U y4YEOHBIX
00sI3aHHOCTEH, pa3BUTHE TBOPUCCKUX HAYaJl B TPYLOBOH JEATENBHOCTH, IPU3HAHIE BaXKHOCTH CBOETO TPYIa
U pe3yIbTATOB TPYyAa APYTUX JIIOICH);

npupoze (OepekHoe OTHOIIEHHE K €€ OOraTCTBY, HETEPIIMMOCTD K HapYIICHUSIM SKOIOTHYECKUX HOPM H
TpeOOBaHMIA, SKOJOTMYECKH TPAMOTHOE OTHOIICHHE K COXPAaHEHHWIO THAPOC(EpH, aTMOC(ephl, IOYBHI,
Orocepsl, YEIOBEUECKOTO OpraHW3Ma; OICHKa IeHCTBHS BONPEKH 3aKOHAM IIPHUPOIBI, IPHBOAAIIAS K
BO3HUKHOBEHHIO TJI00JILHBIX ITPOOIIEM);

TTOHUMAHMS HEOOXOANMOCT.

YBKUTEIHHOTO OTHOIICHUS K JOCTIDKEHHSIM OT€UECTBEHHOH HAYKH, HCCIEAOBATEIECKON NESTENbHOCTH
POCCHICKUX yUIEHBIX- XHMHUKOB (TIATPHOTHYECKUE YYBCTBA).

OO0pa3oBaHne TpencTaBiIeHNH, (popMUpPOBaHIE MOHATHH B OOYUYCHHH XMMHUH IIPOMCXOIHT B IIPOIIECCE
KOMMYHHUKAITUHA C MCIIOJIB30BAHMEM HE TOIBKO €CTECTBEHHOTO SI3BIKA, HO M XMMHYECKHX 3HAKOB, (OPMYI,
YpaBHCHHUH XHMHYECKHX PEaKIUii, 0003HAYAIOIINX JTH BEIIECTBA W SBICHUSA, T. €. XHMHYECKOTO S3BIKA.
Takum o0Opa3oMm, y4eOHBIH TpeaMeT «XUMHS» HMEET OONbIIHEe BO3MOXKHOCTH JIs (HOpPMUPOBAHHUS Yy
YUAIIUXCSI KOMMYHUKAMUBHBIX YeHHOCmell.

HErartrBHOIMo OTHOLLEHNA K.

HApyIICHUI0 HOPM S3BIKa (€CTECTBEHHOI'O M XHMHYECKOrO) B Pa3IMYHBIX HCTOYHHUKAX HH(POPMAINN
(urepatypa, CMU, UnTepHeT u ap.);

3aCOpPEHUIO peuH;

TTOHUMAHMNS HEOOX o4MMOCTH.

MPUHATHS PA3THYHBIX CPEACTB M IPUEMOB KOMMYHHKAIINH; TTOMYIeHUS HHPOPMAIIH U3 Pa3InIHBIX

HCTOYHUKOB; apT'yMEHTHPOBAHHOM, KPUTHIECKOH OLIEHKH WH(POPMAIIHH, 110~
JY9EeHHOH U3 pa3IMIHBIX UCTOYHHUKOB;

COOOIIEeHHSI TOYHOU ¥ TOCTOBEPHOU WH(OPMAIHH;

SICHOCTH, JOCTYIIHOCTH, JIOTHYHOCTH B 3aBHCHMOCTH OT IIEJH, MOJHOTBHI I KPAaTKOCTH H3IIOXKCHUS
HHpOPMAIIHH;

CTPEMJICHUS ITOHATH CMBICT O0pAIlEHHOH K YeIOBEKY pedH (YCTHOH U IHCBMEHHON);

BEICHUS JWaiiora JUIS BBUIBICHHS pPAa3HBIX TOYEK 3pPEHUS HAa paccMaTpHBAaeMyI0 HH(GOPMAIIHIO,
BEIpOKEHHS JIMYHBIX OICHOK W CYXICHUH, NPHHATHS BBIBOIA, KOTOPHIH (opMHpyeTcs B Iporecce
KOMMYHUKAIUH;



MPEABSIBICHUS CBUACTEIHCTB CBOCH KOMIIETEHTHOCTH M KBaIU(DUKAIIMHU 110 PACCMATPUBAEMOMY BOIIPOCY;

YBQXKCHUS, IPUHATHUSA, TOAICPIKKU CYIMISCTBYIONINX TPAIUIUN U OOIIMX HOPM SI3bIKA (€CTECTBEHHOTO H
XUMHYECKOT0);

CTPEMJICHUSI TOBOPUTH, HUCIONB3ysS H3y4aeMbIe XHMUYCCKHEC TEPMUHBI W TOHATHUS, HOMCHKIATYPY
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB, CHMBOIBI, (DOPMYIBI, MOJEKYISIPHBIC U WOHHBIC ypaBHCHHS
peakuui.

Hns  ¢dopMupoBaHHsS JyXOBHOM JIMYHOCTH MPEKIEC BCErO HEOOXOAMMO pa3BUBATh OICTETHUYCCKOES
OTHOIIICHHUE YENIOBEKa K JNCHCTBUTEILHOCTH, TBOPUYECTBO U COTBOPYSCTBO IPH BOCIPHSITHU ICTETHYCCKUX
SIBIICHUH, KOTOPHIMHA B KYPCE XUMHH MOTYT CIY)KUTh: HpUpona (MUHEpAbl); U3ICIHs, H3rOTaBINBACMBbIC
YEJIOBEKOM M3 PA3JIMYHBIX BEIIECTB U MAaTEPUANIOB (FOBEIMPHBIC YKPAIIICHUS, TAMSATHUKA apXUTEKTYPBI U T. II.).
Xumus MO3BOJISET Takke (HOPMHUPOBATH MOTPEOHOCTh YEIOBEKa B KPAacOTE W NEATENILHOCTU MO 3aKOHAM
KpAacoTHl, T. €. ICmemuuecKue yeHHoCmu.

NO3UTHBHOE YYBCTBEHHO-IIEHHOCTHOE OTHOIIICHHE K: OKPY)KAIOIIeMy MHUPY (KpacoTa, COBEPIIICHCTBO U

TapMOHUS OKPY>KaIoIIel MPUPOABI K KOCMOCA B 1I€TIOM);

IPUPOTHOMY MHpPY BELIECTB M HX MPEBPAIICHUN HE TONBKO C TOYKU 3PEHHUS NMOTPEOUTENs, a KaK K
HUCTOYHUKY  TMPEKPACHOr0,  TapMOHHUYHOrO,  KPAacCHBOTrO,  MOJYUHSIOIIETOCS  3aKOHOMEPHOCTSIM,
MPONOPIMOHAILHOTO (Ha TPUMEpe B3aUMOCBSI3M CTPOSHHS U CBOWCTB aTOMOB U BEIIIECTB);

BBIITOJTHCHUIO YUYeOHBIX 3aJa4 Kak K IIPOIECCY, IOCTAaBIIMIONIEMY 3CTETUYCCKOE YIOBOJILCTBHE
(kpacuBoOe, 3SIHOE PEIICHUE UK JOKA3aTeIbCTBO, TPOCTOTA, B OCHOBE KOTOPOH JIGKHUT TapMOHUS);

[IOHUMAaHNE HEObX O4ANMOCT.

n300paKeHUs] WCTUHBI, HAyYHBIX 3HAHWI B UYyBCTBEHHOW Qopme (HampuMep, B IPOU3BEICHUSX
I/ICKYCCTBa, ITOCBSIIIICHHBIX Hay‘{HBIM OTKpBITI/IHM, y‘{CHBIM, BCIIIECTBAM U UX HpeBpaHleHI/IHM);

NPUHATHAS TPAaTMUECKOT0 KakK JApaMaTHYecKoH (OpMBI BBIpaKEHHS KOH(MIMKTa HENPUMHUPUMBIX
MPOTUBOIOIOKHOCTEH, UX CTOIKHOBEHUS (HA MPHMEPE BBLIAIONINXCS HAYIHBIX OTKPBITHH, KOH(INKTA 9yBCTBA
Y JIONTa, OOIIECTBA U IMYHOCTH, PEalTbHOCTH U HJIeaa).

TakuMm 0bpa3om, coepkaHue Kypca XMMUU OCHOBHOM IIKOJIBI TIO3BOJISIET COPMHUPOBATE Y YUAIITMXCS HE
TOJIBKO IMO3HABATENIbHBIC I[EHHOCTH, HO M APYrHe KOMIIOHEHTHI CHCTEMBI IEHHOCTEH: Tpyaa u ObITa,
KOMMYHHKATHBHBIC, HDABCTBEHHBIE, ICTETHYCCKHUE.



CopepixaHue nporpaMmmbl
9 KNNACC (2 u B Hegento, Bcero 68 y, 13 HUX 4 4 — pe3epBHOE Bpems)

BeBepeHue. O6Lias xapakTepucTMKa XMMUYECKNX 3/IEMEHTOB N XUMUUYECKUX
peakunii. Mepuoanuecknii 3akoH n MNepuoguueckas cncrema XMMMUYECKUX
anemeHTtoB 4. N. MeHgeneeBa (10 u)

XapakTepHuCcTHKa 3JEMEHTa M0 ero MnojloxeHuto B Ileproanyeckoil cucreMe XMMUYECKUX 3IeMEHTOB 1.
W. MenneneeBa. CBoiicTBa OKCHIOB, KHCJIOT, OCHOBAaHHM M cojleif B CBeT€ TEOPUH SJIEKTPOTUTHUECKOH
JMCCOIMALNU U OKUCIICHUS-BOCCTAHOBJICHUS.

ITousTHe 0 MepexoAHBIX 31eMeHTax. AMdorepHOCTh. 'eHeTHeCKHH s/ TepexoIHOro 3JIEMEHTA.

ITepuonuueckuii 3axoH u Ilepuonudeckas cucrema xuMmudeckux 3nemenTos [1. . Menaeneesa.

XuMuyeckas OpraHu3allds >KUBOM M HEKHUBOW NIpUpOAbl. XUMHMUYECKUI COCTAaB sApa, MAaHTHU U 3EMHOHI
KOPBHI. XUMUYECKHUE DJIEMEHTHI B KJIICTKAX JKMBBIX OpPraHu3MoOB. MaKpo— U MUKPODJICMECHTHI.

O600meHne CBeCHUH 0 XMMHUYECKHX peakiusix. Kiaccupukanus XUMHUYECKUX peakluil Mo pasiIudHbBIM
MIPU3HAKAM: «UUCIIO U COCTAaB PEarupyIOIIUX U 00pa3yIOIINXCs BEIECTBY, «TEIIOBON 3 (HEKT», «HAIIPABICHUEY,
«U3MEHEHUE CTEeTEHEH  OKMCIEHUS DIEMEHTOB, OOpa3ylolMX pearupylollne BeIecTBay,  «paszay,
«UCTIONIB30BAHKE KaTaNIn3aTopay.

ITonstue o cxopocTd XUMHMUECKOM peakiuu. PaKkTopbl, BIUAIONIME HA CKOPOCTh XMMHUYECKUX DPEaKLUi.
KarammzaTops! u katanu3. MTHruOUTOphl. AHTHOKCHIAHTEIL.

Aemoncrpauuu. Paznmunbie Gopmbr Tabmuubel 1. Y. MenneneeBa. Mogenu aToMOB 3JieMEHTOB 1—3-T0
nepuomoB. Mogenb CTpOeHHs] 3eMHOro Imapa (TOmepedHbId paspe3). 3aBHCHMOCTb CKOPOCTH XUMHUYECKOH
peakuuu OT IPUPOJBI PEArUPYIONINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIIMU OT KOHIEHTPAINH
pearupyromux BEIICCTB. 3aBHCHMOCTD CKOpOCTU XUMHYECKON peakiun OT IJIomaan COIIPUKOCHOBCHUSA
pearupylomux BEmEeCTB (KUK C0H»). 3aBUCHMOCTh CKOPOCTH XHMHUYECKOH pPEaKIHU OT TeMIepaTyphl
pearupyromuyx BeIecTB. | OMOTeHHBIN M reTeporeHHbIi KaTtann3bl. DepMeHTaTUBHBIN KaTains. HrubruposaHue.

Na6opatopHbie onbitkl. 1. [TomydeHue rupokcria UHKA U UCCIIEIOBAaHUE €ro CBOMCTB. 2. MoaennpoBanue
noctpoerus: [lepuoamdeckoi cucrembl xumudeckux anemeHTtoB [I. M. Menneneesa. 3. 3amereHue xerne3om
Meau B pactBope cynbdara memu (II). 4. 3aBUCHMOCTD CKOpPOCTH XUMHYECKOW PEaKIHH OT IPUPOIBI
pearupyromux BELIECTB Ha IpUMEpe B3aUMOACHUCTBUS KHUCIOT € MeTaiaMu. 5. 3aBUCUMOCTb CKOPOCTH
XMMMUYECKON PEaKLMU OT KOHLIEHTPALUU PearupyroluX BELIECTB Ha IIpUMEpPE B3aMOJIEHCTBHSI LIMHKA C COJISIHOM
KHUCIIOTOM pa3IMYHOM KOHIEHTpauuu. 6. 3aBHCHMOCTh CKOPOCTH XHMHYECKOM pEaKIHH OT IUIOMAdN
COMPUKOCHOBEHHS PEarupyronX BEIEecTB. 7. MOAETUPOBaHUE «KHUIIAMIETO CIOs». 8. 3aBUCUMOCTH CKOPOCTH
XMMHYECKOH peakiy OT TeMIIepPaTypbl PearupyroNiX BEIIECTB Ha puMepe B3aumoeiicteust okcuaa meau (1) ¢
PacTBOPOM CEPHOM KUCIOTHI pa3InYHON TeMIiepatyphl. 9. PasnoskeHne nepokcuia BOAOPOIa C TOMOIIBIO OKCHAA
mapranna (IV) w xaramaszel. 10. OOHapykeHHWe KaTalla3bl B HEKOTOPBIX NHUIIEBBIX Tpoaykrax. 11.
WurnbrupoBanne B3anMOAEHCTBHS KUCIOT C METAUIAMU YPOTPOIIITHOM.

Tema 1. Metannbi (14 v)

[Monoxxernne wmetamnoB B Ilepuogmueckoir cucreme xumuyeckux anemeHtoB JI. M. Menneneesa.
Meramnmaeckas KpUCTaJUIMIecKas pelIeTka U MeTauTiaeckas XuMudecKkas cBsa3b. OOmue (pu3inueckne CBOHCTBA
MeTaiioB. CIuiaBbl, UX CBOMCTBA U 3HaUeHHE. XUMHUYECKHE CBOWCTBA METAJUIOB KaK BOCCTAHOBUTENEH, a TaKxKe B
CBeTe MX MOJOKEHHUS B DIIEKTPOXUMHUECKOM DSy HampspKeHHd MeratoB. Koppo3ws MeTauioB W CIOCOOBI
00pbOBI ¢ Hell. MeTtautsl B ipupoae. OOIme crnoco0bl UX MOTYYCHHUS.

OO0uIasi XapaKkTepUCTHKA IIEJOYHBIX METANI0B. Mertautel B mpupone. O0mme crmocoObl X MOTYICHUS.
Crpoenue atomoB. lllenouynble MeTaIbl — HpOCThie BelllecTBa. BaxkHele coeuHeHNs IeTOYHbIX METaJIOB
— OKCHIBI, THAPOKCUABI M CONU (XJIOPUIBI, KapOOHATHI, CyNb(aThl, HUTPATHI), HX CBOHCTBA U MPUMECHEHHE B
HapoJHOM Xo3siicTBe. Kanmiinbie ynoopenus.

O0masi xapakTepucTHMKa 3JjieMeHTOB rJjaBHoil moarpymnsl Il  rpymnbl. CrpoeHue aToMOB.
[lenouHo3emMenpHbBIE METAJIBI — IPOCTHIE BelleCTBa. BaxkHelle cCoeAMHEHUs LEI0UYHO3EMEIbHBIX METAIIIIOB
— OKCHIBI, TUAPOKCHIBI U COMU (XJIOPUABI, KapOOHATHI, HUTpATHI, CyiIb(ate, docdaTbl), UX CBOHCTBA U
MPUMEHEHHNE B HAPOIHOM XO3AHCTBE.

Agromunuii. CtpoeHne aroMa, Gu3MYecKne M XUMHUYECKHE CBOWMCTBA MpOCTOro BemiectBa. CoemnHEHHUS
QITFOMHHUS — OKCHJl U THUJ- POKCHI, WX aM(pOTEpHBIH Xapakrep. BakHedmume comu amomunus. [IpaMeHeHne
AIFOMUHUSA U €0 COEIMHEHU M.

Kene3zo. Crpoenue aToma, pU3HIECKUE U XUMUIECKHE CBOMCTBA MPOCTOrO BellecTBa. [ eHETHIEeCKUE PSIbI
Fe’+ u Fe’+. Baxueilmme conu enesa. 3HayeHHe Keje3a M €ro COEAMHEHHH IS TMPUPOIBI U HAPOJHOTO
XO35IHCTBA.

Demouctpaumn. OO0pas3mbl  MIETOYHBIX W INENIOYHO3EMENBHBIX  MeTauioB. OOpas3mbl  CIDIABOB.
BsaumozelictBue Hatpus, JUTHS U KalblUs C BOAOH. B3ammoneilcTBUe HATpus M MarHus € KUCJIOPOJIOM.
BsaumoneiicTBue MeTaiuioB ¢ HemeTauiamu. [lonydenne rumpokcu- 108 xenesa (11) u (111).

Na6opatopHbie onbiTbl. 12. B3aumozelicTBue pacTBOPOB KUCIOT U coineil ¢ mertauiamu. 13. O3HakomiieHue



¢ pyaamu xene3a. 14. OxpaiirBaHue TUIaMEHH COJISIMU IIEJIOYHBIX MeTaiioB. 15. B3auMoneicTBre KaibIus C
Bomoil. 16. IlomyueHuwe TUAPOKCHAA KalbLiMsl M HCCIeAOBaHUE ero cBoictB. 17. IlomyueHue ruIpokcuaa
ATIOMHUHUA U HccieloBaHue ero cBoicTB. 18. B3aumopeiicTBue xenesa ¢ conaHoil kucinotoud. 19. IlomyueHue
ruapokcuaoB xenesda (1) u (1) u u3yueHne ux CBOWUCTB.

Tema 2. Mpaktukym 1. CBoACTBa METaN/IOB U UX COEANHEHUN (2 U)

1. Pemrenne OKCIICPUMCHTAJIbHBIX 3aa4 Ha PaClIO3HABAHUC U MOJYUCHHE COEIMHEHUM METallJIOB.

Tema 3. HemeTtannnbi (25 u)

O6m1as xapakTepuCTUKa HEMETAJIOB: IojoxeHue B Ilepuoandeckoil cucreMe XUMHYECKUX AJIEMEHTOB
. W. MenzgeneeBa, O0COOCHHOCTH CTPOCHHUA aTOMOB, dJeKTpooTpuuarenbHocth (D0) Kkak Mepa
«HeMeTaIuTMYHOCTH», psaa D0. Kpucrammmueckoe CTpOeHHE HEMETANIOB — MPOCTHIX BEIIECTB. AJUIOTPOIIHS.
dusnveckre CBONCTBa HeMETAUIOB. OTHOCHUTENLHOCTh MOHATHIH «METaJ» U «HEMETAJID).

Bopopoa. ITonoxenue Bonopona B Ilepuonuyeckoii cucteme xumuueckux snemeHTos [I. 1. Menneneesa.
Crpoenne aToma 1 MOJIeKyJbl. PU3NYECKHe M XUMHUECKUE CBOWCTBA BOOPO/IA, €0 MOMyYeHHe U TPUMEHEHHUE.

Boaa. Ctpoenue Monekynsl. BomopomHas xumuueckasi cBs3b. Du3Mveckue CBOMCTBA BOIBL. AHOMAJINU
CBOICTB BOABI. I'mapodmibHble U ruapodoOHbIe BemecTBa. XUMHUECKHE CBOMCTBA Bobl. KpyroBopoT BOIBI B
npupone. Bogoouncrka. Asparust Boabl. bertoBeie ¢miIbTpel. MuHepaibHbIe BOABL. JJUCTIIINMpOBaHHAs BOAA, €€
TOJIYY€HHUE U IPUMCHCHUC.

Oo0masi xapakTepucTuka rajoreHoB. CtpoeHue aToMoB. IIpocTblie BeleCTBa W OCHOBHBIE COEIUHEHUS
rajJoreHoB, ux cBoiicTBa. KpaTkue cBenmenus o xjope, Opome, ¢rope u mozne. IlpuMeHeHne rajgoreHoB W uX
COCJIMHEHUHN B HAPOJHOM XO3SIMCTBE.

Cepa. CtpoeHue atoma, ajuIOTPOINHs, CBOMCTBAa U MpUMEHEHHe pomOuueckoi cepbl. Oxcunsl cepbl (IV) u
(VD), ux momyueHue, cBoiicTBa W mnpuMeHeHue. CepHas KHCIOTa M €€ COJNH, UX MPUMEHEHHE B HApOTHOM
xo3aicTBe. [Ipon3BoACTBO CEPHOM KUCIIOTHI.

A3or. CrpoeHue aromMa W MOJEKYJbl, CBOMCTBA IIPOCTOrO BeLleCTBA. AMMHAK, CTPOCHME, CBOWCTBA,
nojaydeHne u npumerenne. Conmn aMMOHHMS, UX CBoMCTBAa M npumenenue. Oxcuasr azora (I1) u (V). Aszornas
KHCJIOTa, €¢ CBOMCTBA U MPUMEHEeHHE. HUTpaThl 1 HUTPUTHI, IPoOJIEMa UX CONEPKAHUS B CEITLCKOX 03I CTBEHHOM
MPOAYKIHU. A30THBIE YIOOPEHUSL.

®ocdop. CrpoeHue aroma, aJUIOTPONHs, CBOMCTBa Oeioro W kpacHoro ¢ochopa, WX TpUMEHEHHE.
OcHosuble coenuHenus: okcua Gochopa (V) u oprodocdopuas kuciora, pocdarsr. DochopHbie yI0OpeHIHSL.

Yraepoa. CtpoeHrne aTomMa, aJuUIOTPOIHS, CBOMCTBA MoauduKamnuid, npumenenue. Okcunsl yriepoaa (1) u
(IV), ux cBoiictBa u mpuMeHeHue. KapOoHaThl: KalbIUT, CONA, MOTAIl, UX 3HAYCHHE B NPHUPOJC U KU3HU
YeJIOBeKa.

Kpemnunii. Ctpoenne aToma, KpUCTAJUIMUYECKUA KPEMHUI, ero cBOcTBa U mpuMmeHeHne. OKcHl KPeMHHUS
(IV), ero mpuponnsle pazHoBHIHOCTH. CHIHMKATBl. 3HAUCHHE COCIUHEHWA KPEMHHUS B JKUBOW M HEKHUBOU
npupoae. [TorsTre o cuMKaTHON MPOMBIIILIEHHOCTH.

AemoHcrpauumu. OOpasibl TalIOTEHOB — IPOCTHIX BEIIeCTB. B3amMopmelcTBHE TalloOreHOB C HATPHEM, C
ATIOMHHUEM. BpITeCHeHHE XJiopoM OpoMa WM WoJa M3 PAacTBOPOB WX coliel. BzamMmoneiicTBue cepbl ¢
METaJulaMH, BOJIOPOIOM W KHCIOpomoM. B3ammopelicTBHe KOHIICHTPHPOBAHHON a30THOM KHUCIIOTBHI C MEIBIO.
[lormorenue yriieM pacTBOPEHHBIX BEIISCTB WM ra3oB. BoccraHoBieHne Menn U3 ee okcuma yrieM. OOpasubl
MIPUPONHBIX COCAWHEHHWH Xiopa, cepwl, docdopa, yriaepoaa, kpeMHus. OOpassl BaKHEHIMX UIT HAPOIHOTO
X031 CTBa CYJIb()aToB, HUTPATOB, KapOOHATOB, (hocaror. OOpasIbl cTeKIa, KEPAMUKH, IICMEHTA.

Na6opatopHbie onbitbl. 20. [lomyuenne u pacnoznaBanme Bomopoaa. 21. MccnenoBanre moBepXHOCTHOTO
HaTsDKEeHUs BoAbl. 22. PacTBopeHue mepmaHTaHaTa Kallusl WM MEOHOTO Kymopoca B Bomae. 23. ['maparanus
00e3BokeHHOTO cyibdaTa meau (I1). 24. M3roroBieHne runcoBOro orrnevarka. 25. O3HaKoMIICHHE ¢ KOJIICKITHEH
OBITOBBIX (PHIBTPOB. 26. O3HAKOMIICHHE C COCTABOM MHMHEpalbHOH Bozabl. 27. KauecTBeHHas peakims Ha
ranoreana-uonel. 28. [lomyduenne n pacrmozHaBanue kuciopoaa. 29. ['openne cepsl Ha BO3AyXe U B KHUCIOPOJIE.
30. CgoiicTBa pa30aBieHHON cepHON KuchoThl. 31. M3ydeHue cBoiicTB ammwuaka. 32. Pacmo3naBanme coneit
ammonus1. 33. CoiicTBa pa30aBiIeHHON a30THOH KHCIOTH. 34. B3anMmozelicTBHe KOHIICHTPUPOBAHHOW a30THOM
KHCIOTEI ¢ Menbto. 35. openue docdopa Ha Bo3ayxe W B kuciopoxae. 36. PacmosnaBanue docdaror. 37.
l'operne yrms B kucnopoxpe. 38. Ilomydenwe yrompHOW KHCIOTBI W u3ydeHme ee cBouctB. 39. Ilepexon
KkapOoHaTOB B ruapokapOoHatsl. 40. Pasnoxenue ruapokapoonata Hatpus. 41. [TonydeHue KpeMHEBOW KHUCIIOTHI
W U3YYEHHE €€ CBOWCTB.

Tema 4. MNpakTukym 2. CBOCTBa COeAMHEHUI HeMeTaNNoB (3 u)

1. Pemenue s3xcnepuMeHTaNbHBIX 3a7a4 110 TeMe «[loarpynna ramoreHosy. 2. Pemienue
AKCIIEPUMEHTANIBHEIX 33714 110 TeMe «[loarpynma kucmopona..3. [lonydyenne, coOnpanue u pacro3HaBaHUE
rasos.

Tema 5. O606uieHMe 3HAHMA MO XMMUM 3a KYpPC OCHOBHOM LUKOJIbI.

MoaroTtoBka K rocygapcreeHHon nrtorosoi arrecraumm (FMA)(10 u)



Ilepnopnyeckuit 3akoH u Ilepuoguueckas cucrema xumuueckux snemeHToB J[. WM. MeHnneneesa.
@Du3nuecKuil CMbICT OPSIKOBOr0 HOMEPA JIEMEHTA, HOMEPOB MEPUOAA U IPYINIbI. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOIICTB 3JIEMEHTOB U HMX COEIUHEHUH B MEpUOJAaX U IPyNNax B CBETE NPEACTABICHUIl O CTPOCHUU aTOMOB
3JIEMEHTOB. 3HaU€HUE IEPUOJUUECKOT0 3aKOHA.

Bupl XuMHYECKUX CBSI3€H U TUIIBI KPUCTAIIIMUECKUX PelIeToK. B3auMoCBsA3b CTPOEHUS U CBOWCTB BEILIECTB.

Knaccuduxanuss XUMHUECKUX pEaKIMH IO pa3IMyYHBIM INPHU3HAKAM (UHCIO M COCTAB PEarupyroluX U
00pa3yoUIUXCsl BEIIECTB; HAMYUE IPaHUIlbl pa3zaena ¢as; TenaoBoit 3¢ (ekT; u3MeHeHne cTerneHed OKUCICHUS
aTOMOB; UCIIOJIb30BaHME KaTaIM3aTOPa; HANpaBJIeHUE MPpoTeKaHus). CKOPOCTh XUMHUECKHUX peaKLuil U (haKTopsl,
BIMsTIOLIME HAa Hee. OOpaTUMOCTh XMMUYECKUX PEaKIMi U CIIOCOOBI CMEICHUS XMMHUUECKOTO PAaBHOBECHSI.

IIpocteie U cioXHbIE BemecTBa. MerTamiasl U HeMeTawIbl. ['eHeTndeckue psaipl MeTajula, HEeMeTalla U
nepexoqHoro Meramia. OKCHIBI U THIPOKCUIBI (OCHOBAHUS, KUCIOTHI, aM(OTepHbIE THAPOKCUIBI), conu. Mx
COCTaB, KJaccu(uKaIys 1 o0Ire XUMUYIECKIEe CBOMCTBA B CBETE TEOPHH AIIEKTPOIUTHUECKOM TUCCOLUAINH.



IIpeameTHbIe pe3yJbTaThl 9 KJiIace

Bsenenune. O0mas
XapaKTepucTUKa
XUMHYECKHX 3JIEMEHTOB
U XMMHYECKUX PEaKIUi.
ITepuonnuecknii 3aK0H U
ITepuomuueckas cucrema
XUMHYECKHX 3JIEMEHTOB
. N. Menneneesa (10 u)

VYyammiicst TOKeH ymems.

UCIONb30BaTh IIPU XAPaKTEPUCTUKE IIPEBPALLEHUI BELIECTB IOHATHSA: «XUMUYECKas peakUus», «PeaklUU COECIUHEHMS», «PEAKIUH
Pa3NIOKEHUSD», «PEAKLIUN OOMEHa», «PEaKLUU 3aMEIICHUS», «PEaKIUN HEHTpalu3aluny, «3K30TEPMHUUECKHE PEAKLUN», «IHIOTEPMUYECKHE
peakuuy, «oOpaTUMBIE PEAKLUM», «HEOOpPATUMBIE PEAKLUUY, «OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIUN», «TOMOICHHBIE PEAaKLIUN,
«TETEPOTCHHBIE PEaKINN», «KATATUTUIECKUE PEAKIIUIY, «HEKATATUTUYECKUE PEaKLIUN, «TEIUIOBOH 3(h(eKT XMMHUYECKON peaKkIumuy, «CKOPOCTh
XUMHUECKON PEeaKLUN», «KaTaau3aTopy;

XapaKTepU30BaTh XUMHUUECKHE 3JIEMEHTHI 1—3-T0 MEepHOIOB 10 UX NMOJI0XKEHUI0 B [lepuoamueckoil cucreme XuMHU4IecKuX ayeMeHToB J1. 1.
MeHpeneeBa: XUMHUYECKHH 3HAK, TOPSAKOBBIN HOMEp, MEpHOJ, TPyIa, MOArPYyINa, OTHOCUTEIbHAS aTOMHAsi Macca, CTpOCHUE aToMa (3apsn
A7pa, YUCIO NMPOTOHOB M HEUTPOHOB B sApe, OOIIEEC YHCIIO BJIEKTPOHOB, PACHpPENEICHHE 3JICKTPOHOB IO BJICKTPOHHBIM CIOSIM, IIPOCTOE
BEIECTBO, GOpMYyJIa, HA3BAaHHUE U THII BBICIIETO OKCUA U THUAPOKCHIA, JIETYIEr0 BOJOPOIHOIO COETMHEHUS (11 HEMETAJIOB));

XapaKTepU30BaTh OOIINEC XUMUIECKHIE CBOMCTBA aM()OTEPHBIX OKCHIOB M I'MJIPOKCHJIOB;

IPUBOINUTE IIPAMEPHI PEAKIINH, TTOATBEPKIAIOIINX XUMHUCCKUE CBOWCTBA aM(OTEPHBIX OKCHIOB U THAPOKCHIIOB;

JlaBaTh XapakTEPUCTHKY XMMUYECKUX PEaKIMU 10 YMCIy M COCTaBY MCXOAHBIX BEIIECTB M IMPOAYKTOB PEAKIUH; TEIUIOBOMY 3(deKTy;
HaIpaBJICHUIO IIPOTEKAHUS PEaKLUU; U3MEHEHHUIO CTENECHEH OKHUCIEHUs 3JEMEHTOB; arperaTHOMY COCTOSHUIO MCXOJHBIX BEILECTB; y4acCTHUIO
KaTaJln3aTopa;

OOBSICHATD U MPUBOAUTH IIPUMEPBI BIMAHHUA HEKOTOPBIX (haKTOPOB (IIPHPOJia PEarnpyroNINX BELIECTB, KOHIICHTPAIUS BEIIECTB, 1aBIICHNUE,
TeMIepaTypa, KaTaIu3aTop, MOBEPXHOCTh COIPUKOCHOBEHNUS PEarnpyIOIINX BELIECTB) HA CKOPOCTh XUMHUUECKUX PEAKIUI;

HaOJIFOaTh ¥ ONHCBHIBATh YPAaBHEHUS PEAKIMii MEXKTy BEIIECTBAMH C IIOMOIIBIO €CTECTBEHHOTO (PYyCCKOT'O MIIM POHOIO) A3bIKA M S3bIKA
XMMUH;

HPOBOINTH OIBITHI, TOATBEPIKAAIOINE XUMUUECKUE CBOIICTBA aM(OTEPHBIX OKCHIOB U THAPOKCUIOB; 3aBUCHMOCTb CKOPOCTH XUMHYECKOH
peaknuy OT pa3nuuHbIX (AKTOpoB (TIPHPONA pPEarupyrOIINX BEIIECTB, KOHIGHTPALMs BELIECTB, NAaBIECHHE, TeMIepaTypa, KaTaau3arop,
MOBEPXHOCTh CONMPUKOCHOBEHUS PEarupyIoIIiX BELIECTB).

Tema 1. Meramnsi (14 4)

VYyuamnmiicst TOMKeH ymems.

HCIOJIb30BATh IPU XapaKTEPUCTHKE METAJJIOB M MX COCAMHEHHUH NMOHATHUA: «METaJUIbl», «Ps aKTUBHOCTH METAJUIOB», «ILIEIOYHbIE Me-
TaJJIbD», «ILEJIOYHO3EMEIbHBIE METAIIIBI», UCIIONb30BAaTh UX NPU XapaKTEPUCTUKE METAIJIOB;

aBaTh XapaKTEPHCTHKY XHMHYECKHX D3JEMEHTOB-METAJUIOB (IIEIOYHBIX METaUIOB, MAarHWs, KaJblWs, aJIOMUHHSA, JKele3a) M0 HuX
royioxkeHuo B [leproauaeckoii cucteMe XuMHUIeckux aaeMeHToB J1. M. MenneneeBa (XUMUYECKUH 3HAK, TTOPSIIKOBBIN HOMEp, ITEPH OJT, TPYIIIA,
MOATPYIINa, OTHOCUTEIbHAS aTOMHAsI Macca, CTpPOCHUE aToMa (3apsi sApa, YUCIIO IPOTOHOB W HEHTPOHOB B sipe, oOIIee JUCIO 3JIEKTPOHOB,
pacrpe/eeHie 3JIeKTPOHOB 110 AIEKTPOHHBIM CII0SIM), IIPOCTOE BEIIECTBO, POopMyia, Ha3BaHHE M THII BBICIIETO OKCH/IA U THIPOKCHIA);

HA3BIBATh COCAMHEHHSI METAIJIOB M COCTABILATH UX (POPMYJIHI 110 HA3BaHHIO;

XapaKTepru30BaTh CTPOCHHE, 00Imue (pH3nIecKrne 1 XMMHIECKUE CBOUCTBA MPOCTHIX BEIIECTB-METAILIOB;

OOBSCHSTH 3aBUCHMOCTD CBOWCTB (WJIM TIPEICKA3hIBATh CBOMCTBA) XUMHYECKUX DIIEMEHTOB-METAJIIOB (pamnyc, METaULTMIECKUE CBOMCTBA
AIIEMEHTOB, OKHCIHTEIbHO-BOCCTAHOBHTEIFHBIE CBOWCTBA AJIEMEHTOB) W 00pa3yeMbIX MMM COCOWHEHHWH (KHCIOTHO-OCHOBHEBIC CBOMCTBA
BBICIIMX OKCHJIOB M THIPOKCHJIOB, OKHCIMTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT MOJOXKEeHUs B llepnoauueckoil cucteMe XUMHUYECKHX
anemenToB J[. 1. MeHeneena;

OITUCHIBATh OOINE XUMUIECKIE CBOHCTBA METAIIOB C TOMOIIBIO €CTECTBEHHOTO (PyCCKOT'0 FITH POAHOTO) SI3BIKA U SI3bIKA XHMUH;

COCTaBJIATh MOJEKYJISAPHBIE YpaBHEHHs PEAKIMM, XapaKTEPU3YIOUIUX XHMHUYECKHE CBOMCTBA METAJIOB M HX COCOUHEHUH, a TaKke
3JIEKTPOHHBIE YPaBHEHUS MPOLIECCOB OKHUCICHUS-BOCCTAHOBIICHHUS; YPABHEHUS AJIEKTPOIUTUYECKON TUCCOLMALIMH; MOJEKYJISPHBIE, ITOIHBIE U
COKpAIllECHHbIC HOHHBIE YPABHEHHMSI pEAKLIUI C YIACTHEM DJIEKTPOJINTOB;




yCTaHABIMBAaTh NPUYMHHO-CICICTBEHHBIE CBSI3UM MEXAY CTPOCHHEM aTOMa, XUMHWYECKOM CBS3bIO, THIIOM KPUCTAJUIMYECKOM PELETKU
METAaJUIOB U UX COEAMHEHUH, X 00IUMU (PU3NUECKUMU U XUMUUECKIMU CBOMCTBaMU;

OIKCBHIBaTh XMMHUYECKUE CBOMCTBA IIEJIOYHBIX U INEIOYHO3EMENBHBIX METAJUIOB, a TAKKE ANIOMUHMS U JKelle3a U UX COSAUHEHUU C
MIOMOIIBIO €CTECTBEHHOTO (PYCCKOT0 WJIM POJHOI0) SI3bIKA U SI3bIKA XUMUHY;

BBIIIOJIHSTh, HAOMIONATh M ONUCHIBATh XUMHMUYECKUN SKCIEPUMEHT IO PACHO3HABAHHMIO Ba)KHEHIIMX KAaTHOHOB METAJUIOB, THAPOKCHI-
HOHOB;

JKCIIEPUMEHTAIILHO UCCIIEN0BATh CBOMCTBA METAJUIOB U UX COEIMHEHUM, pelaTh SKCIIEPUMEHTAIbHBIE 3a1a4H 110 TeMe «MeTasl»;

OIUCHIBATh XUMHUECKUH IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOro I POIHOTO) SI3BIKA U A3bIKA XUMUHY;

IIPOBOJIUTH PACUETHI TI0 XUMUYECKUM (POpMysiaM M ypaBHEHHUSIM PEaKIfii, MPOTEKAOIINX C YIaCTHEM METAJUIOB U UX COCIMHEHHH.

Tema 2. [Ipaktukym 1.
CBoiicTBa METAJIJIOB U UX
coenrHeHUH (2 1)

VYyanmiicst ToKeH ymems.

o0pamaTbcs ¢ 1a00paTOpHBIM 00OPYZAOBaHHUEM M HArpeBaTEIbHBIMU IPUOOPaMHU B COOTBETCTBHH C IIPABUIIAMU TEXHUKH 0€30M1aCHOCTH;
HaAOII0IATh 32 CBOWCTBAMH METAIIJIOB U UX COCTUHEHHI U SIBJICHUSIMH, IPOUCX OJISAIIIMMHE C HUMH;

OIKCHIBAaTh XMMUYECKHI SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOI'0 MJIM POJHOTO) S3bIKA U SI3bIKa XUMHHU;

JIeNaTh BBIBOJIBI 110 Pe3yIbTaTaM MPOBEIEHHOI0 SKCIIEPUMEHTA.

Tema 3. Hemerasuisl

(25q9)

VYyanmiicst TomKeH ymems.

HCIOJIb30BATh IPU XapaKTEPUCTUKE METAJIJIOB M UX COCIUHEHUN MOHATUS: «HEMETAIUIbD), «TaJOr€Hbl», «aJUIOTPOIHbIE BUIOU3MEHEHUAY,
«OKECTKOCTh BOJIBI», «BPEMEHHASI )KECTKOCTH BOJBD, «IIOCTOSTHHAS KECTKOCTH BOJIBI», «00IIIast 5KECTKOCTh BOJBIY;

JaBaTh XapaKTEPHCTHKY XHMHYECKHX 3JIEMEHTOB-HEMETAIJIOB (BOAOPOIA, TaJOreHOB, KHCIOpOAa, Cepwl, a30Ta, ¢ocdopa, yriaepona,
KpEMHHUS) 110 MX MOJIOXKEeHUIO B [leproandeckoii cucteMe XuMudeckux aeMeHToB JI. M. MenneneeBa (XMMUYECKHI 3HAK, TIOPSIKOBEIN HOMED,
MIEpUOJ, TPYIIa, NOATPYIINa, OTHOCHTENbHAS aTOMHAs Macca, CTpPOSHHE aToMa (3apsii sapa, YMCIIO IPOTOHOB M HEHTPOHOB B sape, oOIiee
YHCIIO AJIEKTPOHOB, paclpeeSIeHre FIEKTPOHOB MO 3JIEKTPOHHBIM CIOSIM), IIPOCTOE BEIIECTBO, (hOpMyIia, HA3BaHHWE U TUI BHICIIETO OKCHIA U
THIPOKCHIA, GOopMysIa U XapaKTep JETy4ero BOQOPOAHOTO COCANHEHHS);

Ha3BIBATh COCAMHEHISI HEMETAJUIOB U COCTABIATE UX (DOPMYIIBI IO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, 00Imre pu3ndeckrue 1 XUMIYESCKUE CBOMCTBA ITPOCTHIX BEIIECTB-HEMETAIIIOB;

OOBSCHSITH 3aBHCHMOCTb CBOWCTB (UM IIPEICKAa3bIBaTh CBOMCTBA) XMMHYECKHX JIIEMEHTOB-HEMETAJUIOB (pagmyc, HEMETAILTHYECKHe
CBOWCTBA 3JIEMEHTOB, OKHCIUTEIHLHO-BOCCTAHOBHTECIBHBIC CBOWCTBA DIIEMEHTOB) M OOpa3yeMbIX WMH COCIUHEHHH (KUCIIOTHO-OCHOBHEIE
CBOICTBa BBICIIINX OKCHIIOB U TUAPOKCHAOB, JETYIHX BOIOPOIHBIX COSIMHEHHH, OKACIUTEIHHO-BOCCTAHOBUTEIBHEIC CBOUCTBA) OT TIOJIOKEHHS
B [lepnommyeckoii cucteme xumuaecknx snemenToB J[. . Menneneena;

OITUCHIBATH OOIINE XUMUIECKIE CBOHCTBAa HEMETAIUIOB C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH POIHOTO) SI3bIKA U SI3BIKA XUMUU;

COCTaBJISITh MOJIEKYJIIDHBIE YpaBHEHHUS PEaKLUH, XapaKTepU3YIOLIMX XUMHUYECKHE CBOWCTBA HEMETAJUIOB U MX COCAMHEHUH, a TakxkKe
3JIEKTPOHHBIE YpaBHEHUS MPOLIECCOB OKUCIEHUS-BOCCTAHOBJICHHUS; YPaBHEHUS 3JEKTPOIUTHUECKON AMCCOLMALNHU; MOJEKYIApHbIE, TIOTHBIE U
COKpallleHHbIE HOHHBIE YPAaBHEHUSI PEaKLU C yUaCTHEM JJIEKTPOJIUTOB;

yCTaHABJIMBAaTh MPUYMHHO-CIEICTBEHHbIE CBSI3M MEXAY CTPOCHHEM aToMa, XMMHUYECKOW CBS3bI0, THIIOM KPUCTAJIMYECKOW peleTKU
HEMETAIIIOB M MX COSTMHEHUH, X 00IMMI (PH3NIECKUMH U XUMHYECKHIMHU CBOMCTBAMU;

OITHUCHIBATh XMMUIECKHIE CBOHCTBA BOIOPO/IA, TAOTEHOB, KHCIIOPOa, CepHI, a30Ta, (ocdopa, rpadura, anMaza, KPEeMHHUS H UX COSTUHECHUN
C MOMOIIBIO €CTECTBEHHOT'0 (PYCCKOI'0 MJIM POIHOIrO0) SA3bIKA U SI3bIKa XUMUH;

OITUCHIBATH CIIOCOOBI YCTPAHEHUS JKECTKOCTH BOIBI M BEITIONHATH COOTBETCTBYIONIMA UM XHMUYIECKHHA YKCIICPUMEHT;

BEINTONTHAT, HAOTIOIATh U ONMHCHIBATH XUMHYCCKHN SKCIIEPHMEHT 110 PACIIO3HABAHUIO MOHOB BOJOPOA U aMMOHUSI, CyIb(ar-, KapOoHaT-,
CHITHKAT-, pocdat-, XIopua-, OpOMUI-, HOJHUI-HOHOB;

SKCIEPUMEHTAIIBHO UCCIIEIOBATh CBOMCTBA METAJUIOB M MX COEIMHEHHUH, pelaTh SKCIepUMEeHTaJIbHbIE 3a1a41 110 Teme «HemeTasy;




ONHUCHIBAaTh XUMUUYECKHUI IKCICPUMCHT C IMOMOLIBIKO €CTECTBEHHOI'O (pyCCKOI‘O nin pOI[HOI‘O) S3BIKA U A3bIKa XUMUU,
MPOBOAUTDH PACHETHI [10 XUMUICCKUM Q)OpMYHaM " YPaBHCHUAM peaKuHﬁ, MPOTCKAOMKNX C Y1aCTUEM HEMETAJUIOB U UX COCIUHEHUH.

Tema 4. [IpakTuxym 2.
CBolicTBa COCMHECHUM
HemeTayioB (3 4)

VYyammiicst TOJKeH ymems.

o0pammaTbcs ¢ 1a00paTOpHBIM 00OPYAOBaHUEM M HArpeBaTeIbHBIMU IPUOOPaMU B COOTBETCTBHH C IPABUIIAMU TEXHUKH 0€3011aCHOCTH;
HaAOI0aTh 32 CBOMCTBAMH HEMETAJUIOB M UX COCAMHEHUN U SABICHUSAMHU, TPOUCXOASIIUMHU C HUMHU;

OIKCHIBAaTh XMMUYECKHUI SKCIIEPUMEHT C IIOMOIIIBIO €CTECTBEHHOTO (PYCCKOI'0 MJIM POAHOIO) S3bIKA U S3bIKa XUMHHU;

JIeJIaTh BBIBOJBI IO PE3yJIbTaTaM IIPOBEACHHOI O SKCIIEPUMEHTA.

Tema 5. O0o0IICHHE
BHAHU 110 XMMHUH 3a KypC
OCHOBHOM ITKOJIBI.
I[lonroroska x
rOCyJ1JapCTBEHHOU
MTOrOBOM aTTeCTaIlnu
(I'A)

10 )

Yvyamnmiicst JOJDKEH:

3HAMb U NOHUMAMb. OCHOBHBIE UCTOPUYECKHE COOBITHUS, CBSI3aHHBIC C PAa3BUTHEM XHUMHU W OOILECTBA; MJOCTHXKEHHUS B O0JACTH XUMHUHU H
KyJIbTYpHBIC TPaAWIUU (B YaCTHOCTH, HAay4yHBIC TpPaJWIMM) CBOEH CTpaHbI, OOLIEMUPOBBIE IOCTHXEHHUS B OOJACTH XWMHH;, OCHOBHBIC
MIPUHIIMIIBI U TIPaBHUJIa OTHOIICHUS K MPUPO/IE; OCHOBBI 3I0POBOT0 00pa3a KM3HU U 3JI0POBhECOEPETAIONINX TEXHOJIOTHIA; PaBUIia TIOBEJICHUS B
I'Ipe?;BI)I“IaI‘/'IHI)IX CUTyallusaX, CBA3aHHBIX C BO3)1€I7[CTBI/ICM Pas3IMYHbIX BCHICCTB, OCHOBHLIC IIpaBa U O6H3aHHOCTI/I rpaxaaHnHa (B TOM YHCIIC
yqamerom), CBsA3aHHBIEC C JIMYHOCTHBIM, HpO(I)eCCI/IOHaHLHLIM N J)KM3HCHHBIM CaMOOIIPCACIICHUEM,; COIIMAJIbHYIO 3HAYMMOCTb U COACPIKAHUC
npodeccHid, CBA3aHHBIX C XUMHUEH;

uUCnvimuvl8ams.: 4yBCTBO TOPIAOCTH 32 POCCHICKYI0 XMMHYECKYI0O HAYKy M YBaXKCHHE K MCTOPUHU €€ Pa3BHTHS; YBOXKCHUEC M TPUHSTHE
JOCTYKCHUI XMMHUH B MHPE; JIIOOOBB K MPUPOJIE; YBAKEHHE K OKPYKAIOMINM (yUIalMCSl, YUUTEISAM, POIUTEISIM U JIp.) — YMETh CIIyIIaTh U
CIIBIIIIATH ApTHEPA, IPU3HABATH NIPABO Ka)KAOTO Ha COOCTBEHHOE MHEHHUE, TPUHIMATH PEHICHHUS C YUETOM IO3UIHNN BCEX YIaCTHUKOB; YyBCTBO
MIPEKPACHOTO M ICTETHUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB M HX IPEBPALICHUI; CaMOYBa)XCHHE W SMOIMOHAIBHO-
MOJIOKUTETBHOE OTHOIIEHHUE K cele;

Npu3Haéams. TEHHOCTH 370POBbS (CBOETO M IPYTHX JIONEH); HEOOXOAMMOCTh CaMOBBIPAKCHHS, CAMOPEaIM3alH, COLUAILHOIO IIPH-
3HaHUS;

0C03HABaMb. TOTOBHOCTH (WM HETOTOBHOCTH) K CAMOCTOSITENBHBIM IOCTYIIKAM M JIEWCTBHSIM, OTBETCTBEHHOCTh 33 MX PE3yIbTATHI;
TOTOBHOCTD (HMJIF HETOTOBHOCTH) OTKPHITO BEIPA)KaTh U OTCTAUBATH CBOIO TO3UIIHIO ¥ KPUTUIHO OTHOCHTHCS K CBOUM TIOCTYITKAM;

npoA6AsAMb: SKOJIOTUIECKOe CO3HAHUE; TOO0POKEIATENbHOCTD, JOBEpHE M BHUMATEIFHOCTD K JIFOJISM, TOTOBHOCTh K COTPYAHHYECTBY U
Ipyx0e, OKa3aHUIO TIOMOIIY TE€M, KTO B HEW HY)KIaeTcsl; 0000ICH HbIH, YCTOMYHUBBINA B N30MpaTeIIbHbINA TT03HABATEIBHBIN HHTEPEC, UHUIIMATHBY
U T0003HATENFHOCTD B M3YYCHWH MHpa BEIICCTB M PEAKIHil; IeJIeyCTPEMIIEHHOCTh U HACTOHYHNBOCTh B JTOCTHIKCHUH NI, TOTOBHOCTh K
TIPEOJOIEHUIO TPYAHOCTEH; yOS)KIEHHOCTh B BO3MOKHOCTH TO3HAHHS HPHPOIBI, HEOOXOIMMOCTH Pa3yMHOTO HCIIOIB30BAaHUS JOCTIDKCHHN
HAyK{ ¥ TEXHOJOTHH ISl pa3BUTHS OOIIECTBA;
YMETh. yCTaHaBIUBATH CBS3b MEXKITY IIETBI0 H3YUSHHUS XUMHUH UTEM, [UIS 9€r0 OHA OCYIIECTBISETCS (MOTHBAMH); BEITIOMHATE KOP PUTHPYIOIIYIO
CaMOOIIEHKY, 3aKTI0UAIOIIYIOCs B KOHTPOJIE 32 IIPOLIECCOM U3YUCHHUS XUMHUN M BHECEHIH HEOOX OIMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIIX
JTaraM U CrocodaM U3ydeHHUs Kypca XUMHIH; BHITOTHSTH PETPOCIICKTUBHYIO CAMOOIIEHKY, 3aKIIOYAIONIYIOC B OLIEHKE IPoIIecca U pe3yinbraTa
M3YUYCHUS Kypca XUMHIH OCHOBHOH IITKOJIBI, TOJBEICHUN UTOTOB HA OCHOBE COOTHECEHHUS IIeJIeH M Pe3yIIbTATOB; CTPOUTH KIU3HEHHBIE U
npodeccrHoHambHEIE TUIAHBI C YIeTOM KOHKPETHBIX COLUABHO-UCTOPUIECKUX, TIOUTHYCCKAX W SKOHOMHYECKUX YCIOBHI; 0CO3HABATH
COOCTBEHHEBIC IICHHOCTH U COOTBETCTBUE HX MMPHUHUMAEMBIM B XH3HU PEIICHHUSM; BECTH IHAJIOT Ha OCHOBE PaBHOIIPABHBIX OTHOILICHUH U
B3aMMHOT'0 YBaYKCHUS; BRIACTATH HPABCTBEHHBIH ACTICKT IMTOBEICHUS M COOTHOCUTH MTOCTYIKH (CBOU M APYTUX JFO/ICH ) M COOBITHS C IPUHATHIMA
3TUYECKUMHU HOpMaMHU; B MpeJiesiax CBOMX BO3MOXHOCTEH MPOTHBOAECHCTBOBATh AEHCTBUAM U BIUSHUAM, IPEICTABISIONINM YTPO3y KHU3HHU,
3IOPOBBIO B OE30ITACHOCTH JIMYHOCTH M OOIIECTBA.




MetanpeaMeTHbIe pe3yabTaThl 9 Ki1ace

Bsenenune. O0mas
XapaKTepucTUKa
XUMHYECKHX 3JIEMEHTOB
U XMMHYECKUX PEaKIUi.
ITepuonnuecknii 3aK0H U
ITepuomuueckas cucrema
XUMHYECKHX 3JIEMEHTOB
. N. Menneneesa (10 u)

VYyammiicst TOKeH ymems.

OIPEENSTh 11eIb YUeOHOMN AESTENbHOCTH C TIOMOIIBIO YUUTENS U CAMOCTOATENIBHO, UCKAaTh CPEACTBA €€ OCYILECTBICHUS, paboTas 1o
TIJIaHy, CBEPATH CBOU JACUCTBUS C LENBIO U MTPU HEOOXOJUMOCTH UCIIPABJIATEH OMIMOKU C TIOMOIIBIO YUUTEIS U CAMOCTOSTENbHO; COCTaBIIATh
AQHHOTAIUIO TEKCTa,;

CO3/1aBaTh MOJICIIH C BBIJCJICHUEM CYIIECTBEHHBIX XapaKTepUCTUK 00BEKTa U MPEACTaBICHUEM HX B MPOCTPAHCTBEHHO-TPpaUuecKoi Uin
3HAaKOBO-CUMBOJIMYECKOH (hopMme;

OTIpEeNeNIATh BUBI KiTacCU(UKAITUH (ECTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYIIECTBIISATh NPSIMOE ACTYKTHBHOE JOKA3aTEIbCTRO.

Tema 1. Merasmist (14 1)

VYyanmiicst TomKeH ymems.

paboTaTh MO COCTaBICHHOMY IUIaHY, HCIIONB3Ys HApSAAY ¢ OCHOBHBIMHU U JIONIOJHUTEIBHBIE CPEACTBA (CIIPABOYHYIO JIUTEPATYPY, CIOKHBIC
npubopsl, cpenctea UKT);

C TIOMOIIBIO YYUTEINS OTOMPATH JIJISl pellieHUs] YIeOHBIX 3a/1a4 HE0OXOAUMBIE CJIOBAPH, SHIIUKIIONICNH, CIIPABOYHHKH, SJICKTPOHHBIE JHCKH;

COMOCTAaBIATh U OTOMPATh HHPOPMAIIHIO, TIOTYUYESHHYIO U3 Pa3IMYHBIX UCTOYHUKOB (CIIOBApH, SHIIMKIIONEINH, CIPABOYHUKH, SJICKTPOHHBIC
JTICKH, ceTh VIHTEpHET);

MIPEACTABIIATh HH(POPMAIHIO B BUIE TaOJHII, CXeM, OIIOPHOT'0 KOHCIIEKTa, B TOM 4Hcie ¢ mpuMenenuemM cpencts UKT;

0o(hOpMIISATE CBOM MBICTH B YCTHOM M IHUCBMEHHOH PEYM C yIETOM CBOMX YUEOHBIX M JKH3HCHHBIX PEUEBBIX CHTYaIlWil, B TOM UHCIE C
npumeHenuem cpeacts MKT;

COCTaBJISITH PEIICH3UIO Ha TEKCT; OCYIIECTBIISTh JOKA3ATEIBCTBO OT IIPOTHBHOTO.

Tewma 2. IIpaktuxym 1.
CBoiicTBa METAIJIOB U UX
coenuHeHunit (2 1)

VYyammiicst TOMKeH ymems.
OIIPENEIIATh, HCXOJIS U3 YICOHOH 3a71auu, HEOOXOAUMOCTh NCIIOIh30BAHMS HAOIIOICHHUS WIIH DKCTICPIMEHTA.

Tema 3. Hemeramnsl
(2549)

VYyammiics 1omkeH ymems.

OpraHM30BBIBAaTh YaeOHOE B3aMMOCHCTBIE B TPYIIIIE (paclpeesTh POJIH, JOTOBAPUBATEHCS APYT C APYTOM U T. I1.);

MIPeABHUICTH (MIPOTHO3UPOBATD) TTOCIEACTBHUS KOIUICKTUBHBIX PEIICHHN;

MTOHUMATh TIPHYMHEI CBOETO HEYCIeXa U HAXOAUTH CIIOCOOBI BEIXOIA U3 ATOM CUTYallHu;

B JIMAJIOTE C YIUTENIEM YIUTHCS BHIPA0ATHIBATH KPUTEPUH OLIEHKH H ONPEACIIATH CTEIICHD yCIICITHOCTH BRIITOJTHEHUS CBOSH paboTH U pa-
OOTHI BCEX, HCXO/IS 3 IMEIOIINXCS KPUTEPUEB, COBEPIICHCTBOBATH KPUTEPUH OIIEHKH H MOJIB30BATHCS MU B XOZE OIICHKH U CAMOOICHKH;
OTCTauBaTh CBOIO TOUKY 3pEHHS, apryMEHTUPYS €€; MTOATBEPKIaTh apryMEHTHI (paKTaMi; KPUTUIHO OTHOCUTHCS K CBOEMY MHEHUIO;

CITyIIAaTh IPYTUX, MBITATHCS MPUHAMATH IPYTYIO TOUKY 3PEHUs, OBITh TOTOBBIM H3MEHUTH CBOIO TOUKY 3PCHUS;

COCTaBIIATH pedepaT Mo onpeAe’IeHHON POopMe; OCYIECTBISTh KOCBEHHOE Pa3IeIUTEIbHOE JOKA3aTEIbCTRO.

Tema 4. Ilpaktukym 2.
CBolicTBa coeIMHEHUI
HemeTayioB (3 4)

Vyanmiicst TOIKEH ymems.
OIPEIENSTh, UCXOIS U3 YUeOHOH 3a/1a4r, HEOOXOUMOCTh MCIIOIh30BaHUS HAOIOACHHS HITH SKCIICPUMEHTA.




JINYHOCTHbIE pe3ynbTaThbl

VYyamuiics JomKeH:

3HAMb U NOHUMAMb: OCHOBHBIE UCTOPHUYECKUE COOBITUS, CBSA3aHHBIC C Pa3sBUTHEM XHUMMU U OOLIECTBA; JOCTHXKEHMS B OOJIACTH XUMHUH U KyJIbTYpHBIC TPaJULMU (B
YaCTHOCTH, HAy4YHbIE TPAJULIUN) CBOEH CTpaHBI; OOIIEMUPOBBIC TOCTIKEHUS B 00JIACTH XUMMHU; OCHOBHBIC IPUHIUIIBI U MPAaBUJIa OTHOLIECHUS K IMPUPOJE; OCHOBBI 340pPO-
BOro 00paza )KHU3HU U 3/I0pOBbecOEpeTaroINX TEXHONOTHil; MpaBUiIa IOBEACHUS B UPE3BBIYANHBIX CUTYALUAX, CBSI3AHHBIX C BO3JICHCTBHEM PA3IMUYHBIX BEIIECTB; OCHOBHBIE
IpaBa U O0S3aHHOCTH I'pakAaHUHA (B TOM YHCIE YHYAIErocs), CBSI3aHHBIE C JINYHOCTHBIM, MPO(ECCHOHANBHBIM U J)KU3HEHHBIM CAMOOINpPEICICHUEM; COLUATIbHYIO 3HAUU -
MOCTb U COZIepaHue Npodeccuil, CBI3aHHBIX C XUMHEH;

UCNbIMbIEaMb: 1yBCTBO TOPIOCTU 3a POCCHUHMCKYI0 XMMMUYECKYIO HayKy U YBaXKCHUE K MCTOPUU €€ Pa3BUTHS; YBAKEHHE U IPUHATHE JOCTHKEHMM XUMHM B MUDE;
000Bb K MIPUPOAIE; YBAKEHUE K OKPYIKAIOIIUM (YUAIIMCS, YUUTENIM, POIUTEISIM U Ap.) — YMETh CIyIIATh U CIBIIIATh HapTHEPA, IPU3HABATH IPABO KaXKAOTo Ha COOCT-
BEHHOE MHEHNE, IPUHUMATh PELLIEHUS C YUETOM IO3ULUN BCEX YUACTHUKOB; YyBCTBO IIPEKPACHOT0 U 3CTETUYECKUX UyBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U UX
MPEBpAIIECHHUI; cCaMOYBa)XKEHUE U SMOIMOHAIFHO-TIONIOXKUTENIFHOE OTHOIIIEHHUE K cebe;

npU3Hasams. EHHOCTH 3/I0POBBSI (CBOETO U APYTHUX JIO/EH); HEOOXOIUMOCTh CAMOBBIPAXKEHUS, CAMOpEaTU3aluH, COLIMATIBHOTO TIPH 3HAHMS,

0C03Ha8amuv: TOTOBHOCTH (MJTM HETOTOBHOCTH) K CAMOCTOSITENILHBIM TTOCTYIIKAM U JCHCTBUSM, OTBETCTBEHHOCTH 33 UX PE3yJIbTaThl; TOTOBHOCTH (MJTM HETOTOBHOCTH)
OTKPBITO BbIpaXkaTh U OTCTAUBATh CBOIO MTO3ULIMIO U KPUTUYHO OTHOCUTHCS K CBOUM IIOCTYIIKAM;

npoAGIAMb. KOJIOTHUECKOE CO3HAHUE; T0OPOKETATENbHOCTD, JOBEPUE U BHUMATEIBHOCTD K JIOISM, TOTOBHOCTh K COTPYAHHYECTBY M IpyX0e, OKa3aHWIO MOMOIIN
TeM, KTO B Hel HyKiaeTcs; 0000IICHHBIH, YCTONYNBEIA U N30MpaTeNbHBIN TO3HABATEIFHBIN HHTEpEC, MHULIMATABY U JII0003HATEIFHOCTh B H3YUYE€HUH MUpPA BEIIECTB U pe-
aKIWii; IeJICyCTPEMIIEHHOCTh M HACTOMYMBOCTH B JOCTHIKEHHUH II€NIeH, TOTOBHOCTh K IIPEOJOICHUIO TPYAHOCTEH; yOCKAEHHOCTh B BO3MOXKHOCTH IO3HAHMS IPHPOABI,
HEO0XOJUMOCTH Pa3yMHOI'0 HCIOIb30BAHMS JOCTHKEHUH HAYKN W TEXHOIOTHHI JUTS pa3BUTHUS OOIIECTBA;

YMemb: YCTaHABJIMBATh CBSI3b MEXKIY LEIbI0O M3YYEHUS XUMHH HTEM, JUI1 4Eero OHa OCYIIECTBIISAETCS (MOTHBAMM); BBIIOIHATH KOPPHTHPYIOLIIYIO CaMOOLEHKY,
3aKTIOYAIOIIYIOCS B KOHTPOJIE 3a MPOLIECCOM M3YUEHHSA XMMHUH U BHECCHUH HEOOXOMUMBIX KOPPEKTHBOB, COOTBETCTBYIOIINX ATAIlaM M CIIOCO0aM M3YUeHHUS Kypca XUMHH;
BBINOIHATE PETPOCHEKTUBHYIO CAMOOLICHKY, 3aKIIOYAIOIIYIOCsS B OLIEHKE IIPOLIECCa U Pe3ylbTaTa M3yYEHHs Kypca XMMHUHU OCHOBHOW ILKOJIBI, TOABEACHUU MTOrOB Ha
OCHOBE COOTHECEHHs LEeNeH M Pe3yibTaToB; CTPOMThH KU3HEHHBIE M IPO(ECCHOHANBHBIE IUIAHBI C y4eTOM KOHKPETHBIX COLHAIbHO-UCTOPHUYECKUX, HMOJIUTUIECKHX U
9KOHOMHUYECKHX YCJIOBHH; OCO3HaBaTh COOCTBEHHBIE LIEHHOCTH M COOTBETCTBHE HMX IPHHUMAEMBIM B JKH3HU DPEIICHMSAM; BECTH AMAJIOr Ha OCHOBE PaBHOIPABHBIX
OTHOLIEHUH U B3aMMHOTO YBa)KCHNS; BBIICNATH HPABCTBEHHBIH aCIMEKT MOBEACHHUA U COOTHOCHUTH ITOCTYIKH (CBOX U IPYTHX JIFO/EH) M COOBITHS C IPUHATHIMH 3THIECKHMH
HOpPMaMH; B TIpefieNax CBOMX BO3MOXKHOCTEH NPOTHBOAEHCTBOBATH NEHCTBUAM U BIIMSIHUSM, NPEACTABIAIONIAM YIpo3y JKH3HHM, 3MO0POBBIO M 0E30MaCHOCTH JINYHOCTH H
oO1ecTna.



Temamuueckoe naanupoeanue no xumuu, 9 Kacc,

(2 uaca ¢ neoenro, écezo 68 uacoes)
YMK O.C. I'abpuenana.

Ne ni/m HaumeHnoBaHue TeMbI Bcero yacos M3 Hux
IpakTHyeckue padoTsl KonTpoJbhbie YPOKH
padoThI
1. Beenenne. O0mias xapakTepucTuka 10 JnarnocTuyeckas 9
XMUMHYECKHUX AJIEMEHTOB U K.p.
XUMHYECKHUX PEaKIIHi.
ITepuoauueckuii 3akoH U
Ilepruonuueckas cucrema
XUMUYECKuX 3yementos /1. W.
MenneneeBa
2. Tema 1. 14 K.p. Nel 13
Merasnibl
3. Tema 2. IlpakTuxym 1. CoiicTBa 2 Mp.p. N21 PelieHne 3KcnepMMeHTanbHbIX 1
METAJUIOB ¥ UX COCIUHEHUM 3a/lay Ha paCno3HaBaHWE U NnoJiydeHne
COeAVHEHWI MeTannoB
4. Tema 3. 25 K.p. N2 24
Hewmeraibt
5. Tema 4. IIpaktukym 2. CpoiictBa 3 Ip.p. Ne2 Pemenne skcriepuMeHTaIBHBIX
COEMHEHNI HEMETAIJIOB 3aga4 no teme «Iloarpymnmna ranoreHos
IIp.p. Ne3 Permienne sKciepuMeHTaTbHBIX
3anau no teMe «lloarpymnma kucnopona»
p.p. Ne4 Tlonydenue, cooupanue u pac-
MI03HaBaHUE ra30B
6. Tema 5. 10 10
O0001IeHEe 3HAHNNA IO XUMHH 3a
KypC OCHOBHOM ILIKOJIBI.
IToaroroBka Kk rocyaapcTBEHHOU
urtoroBoii arrectarmu (I'1A)
9. Tema 8. IloBTOpenue, 06001meHNE 4 Hrorosas K.p. Ne4 3
Hroro: 68 4 4 62




TEMATUYECKOE MJIAHNPOBAHWE 9 KNACC (2 u B Hegento, Bcero 70 4, n3 HUX 4 4 — pe3epBHOE BpeMS)

KoHTponbHbIX paboT -4, npakTnyeckmx pabort -4

Jata

naaH

Jata

dakr

N©
ypoka

Tema ypoka

Cogzep>kaHue ypoka

BI/IA AEATENBHOCTUN YYEHMKA

KoHTpon
b

Mpnmey
aHue

BBenenue. O6uias XxapakTepuCTHKA XUMHYECKHX 3J1eMEHTOB M XUMH4YecKHX peaknmii. [lepnoanyecknii 3axon u Ilepuoanyeckasi cucreMa XHMHYECKHX
ssementos JI. . Menneaeesa (10 u)

1(1) Xapaktepuctu | XapakTepuCTHKa 3JEMEHTa IO €ro MOJOXEHHI0O B | XapaKTepHCTHKa XUMHYECKUX JJIeMEeHTOB 1—3-ro mepu-
Ka Iepuoauueckoii cucreMe XUMUYECKUX 3eMeHToB JI. | 0f0B Mo ux nonoxeHuro B [lepuoauyeckoil cucreme Xu-
XUMHYECKOT 0 WN. MenngeneeBa. CBoiicTBAa OKCHIOB, KHCJIOT, | MUUecKuX 3jeMeHTOB [I. M. MeHaeneeBa; XMMHYECKUX
3JIeMEHTa OCHOBaHUWI M COJIEH B CBETE TEOPHUHU DJIEKTPOJIUTHYE- | CBOMCTB  aM(OTEPHBIX OKCHIOB W  THIPOKCHJIOB.
MeTajia Ha CKOM JINCCOIMALINN U OKHCIICHUSI-BOCCTAHOBIICHNSI. CocraBiieHHEe MOJIEKYJISIPHBIX, TOJHBIX M COKpAIllCHHBIX
OCHOBAaHUU €T0 BDemoncrpaumn. Mozenu aToMoB 3JieMeHToB 1—3- HMOHHBIX YpaBHEHUH peakuuit
TIOJIOKECHUS B TO IIEPHOI0B
Ilepuoau-
yecKoin
cucteme . W.

Mengeneena

2(2) XapakTepucTu | XapaKTepUCTHKa HJIEMEHTa MO €ro MOJOXKEHHI0 B | XapaKTepUCTHKA XMMHUYECKHUX 3JeMEHTOB 1—3-ro mepu-
Ka Ilepuoanueckoil cucreme XuMHUUYeCKuX aneMeHToB /. | ogoB mo ux monoxkeHuto B Ilepuoanyeckoil cucreme xu-
XUMHYECKOI O . MenngeneeBa. CBoiicTBAa OKCHAOB, KHCJIOT, | MUYeCKUX 3aeMeHTOB [I. M. MeHaeneeBa; XMMHYECKUX
3JIeMEHTa OCHOBaHUI M COJICH B CBETEC TECOPHUHU DJIEKTPOJIUTHYE- | CBOMCTB  aM(OTEPHBIX OKCHIOB W  THIPOKCHJIOB.
HEMeTaJljia Ha CKOM JIUCCOIMALINN U OKHCIICHUSI-BOCCTAHOBIICHUSI. CocraBiieHHEe MOJIEKYJISIPHBIX, TOJHBIX M COKPAIEHHBIX
OCHOBaHUHU €TI0 Demounctpaummn. Mozean aToMoB 3j1eMeHTOB 1—3- HMOHHBIX YPaBHEHUH peakuuit
MTOJIOKCHUS B TO TIEPHOIOB
Ilepuoau-

YeCKOU
cucteme 1. W.
MenneneeBa

3(3) AmporepHbIe TlonsiTre o mepexonHbIX IEMEHTax. AM- Omnpenenenue MOHATUS «aM(OTEPHBIC COCTMHEHHS.
OKCHUIBI U (orepHOCTh. ['eHETHYECKHI PSIJ] TEPEXOIHOTO Habmronenue u onucanue peakiuii Mex 1y BEIeCTBAMA
THIIPOKCHIBI 3JIEMEHTA. C MOMOIIBIO ECTECTBEHHOTO (PYCCKOTO HITH POTHOTO)

Na6opatopHble onbithl. 1. I[lonydeHue rumpokcuaa SI3bIKA M S3bIKA XUMHH.
[IMHKA U UCCIIEIOBAHUE €TO CBONCTB IIpoBeneHne OMBITOB, MOATBEPKAAIOIINX XUMUYECKHE
CBOMCTBa aM(OTEPHBIX OKCHIOB ¥ THAPOKCHIOB

4 4) BKP.Nel Hepuonuueckuii 3akon u [lepronuueckas cucrema Omnpenernenre BUIOB KIacCU(PHUKAINN: €CTECTBEHHOH U KPN21
Iepuonnuecku xuMmmdeckux dnemenToB . YI. Menneneena. HCKYCCTBEHHOH.

% 3aKOH U BAemoncrpaunn. Paznmansie Gpopmer Tabmurg BrimonHeH#e MpsMOro JeTyKTUBHOIO T0Ka3aTeIbCTRA.




Ilepno-
JI9IecKast
cuctema /1. U
MenpeneeBa B
CBETE y4EHUs O

TIEPUOANYECKON CHCTEMBI.

Na6opatopHbie onbiTbl. 2. MozenrpoBanue
noctpoenus [lepnonnueckoit cucremst . 1.
Menneneena

Co3/ianre MOJIENeH ¢ BBIICTICHUEM CYIIIECTBECHHBIX
XapaKTEePUCTHK 00BEKTa U TIPEICTABICHIEM UX B
HPOCTPAaHCTBEHHO-TPa()UYECKOMN UM 3HAKOBO-
CHUMBOJIMYECKOH (hopme

CTPOECHUU
aToMa
5 (5) Xumuueckast Xumuueckas OpraHu3alys KUBOH U HEKUBOU XapakTepucTHKa POJIM XUMHYECKHUX SJIEMEHTOB B KUBOU
OpraHu3aIys MIPUPOABI. XUMHUYECKHI COCTAB spa, MAHTHU 1 1 HeXXHBOH npupoze. CocTaBlieHHE aHHOTALUH K TEKCTY.
JKUBOH U 3eMHOH KOpbI. XUMHUECKHE 3JIEMEHTHI B KJIETKaX OmnpenerneHue Lenu yaeOHo! JesITeTbHOCTH ¢ TIOMOLIbIO
HEXUBOU JKUBBIX OPraHU3MOB. MaKpo- ¥ MUKPOIJIEMEHTBI. YUUTEIIS U CaMOCTOSITENILHO, IIOMCK CPELICTB €€
TIPUPOJIBI BDemoncrpaumn. Mozenb CTpOeHUs 3eMHOT0 11apa B OCYIIECTBIICHHUS T10 IIJIaHY, CBEPSisl CBOH JICHCTBUS C
TIOTIEPEYHOM pa3pese LEIBI0 ¥ MPHU HEOOXOAMMOCTH UCIIPABIISISL OLIHOKH C
TIOMOIIBIO YUUTEJISI M CAMOCTOSITEIIBHO
6 (6) Knaccudukanum O0600111eHIE CBEICHUI 0 XMMUYECKUX PEAKIIHAX. OnpeneneHus MOHATHH «XUMHYECKAs PEaKIIns»,
ST XAMHYECKHX Knaccugukanys XuMHYecKUX peakiyi 1mo «PEaKIUU COSTUHECHUSY, «PEAKLIUH PA3IIOKEHHS,
peakIuii o Pa3NIUYHBIM OCHOBAHUSIM: COCTaBY U YUCITY «peakiu 00MEeHay», «PEaKLUH 3aMELICHH», «PEaKIMU
Ppa3IYHBIM pearupyronmx u o0pa3yronuxcs BeecTs, HEeHUTpanu3alumny», «3K30TEPMUUECKHE PEaKLIUI»,
OCHOBaHUSM TerioBoMy 3 dekTy, HarpaBIeHUIO, H3MEHEHUIO «QHJOTEPMUYECKHE PEAKIIUI», «OOpaTUMBbIE PEAKIIUNY,
CTeIeHEeH OKUCIICHUS JJIEMEHTOB, 00pa3yIOIUX pe- «HEoOpaTHMBbIE PEAKLIUNY», OKUCIUTENBHO-
arupyolye BelecTsa, ¢ase, HCIoIb30BaHUI0 BOCCTAHOBHUTENBHbIE PEAKIUI», «TOMOT€HHbIE
KaTaJau3aTopa. JlabopaTopHble onbiThbl. 3. PEaKINy, «IeTePOreHHbIE PEAKIMNY, KKAaTAIUTHYECKUE
3amelieHue JKene3oM Meli B pacTBope cynbgaTa PeaKIny, «HEKaTATUTHIECKUE PEAKIIUN», «TEIIOBOH
menu (I1) 3(p(deKT XMMUYECKOI peakiuny. XapakTeprucTHKa
XUMHYECKUX PEaKIuii Mo pa3InYHbBIM IPU3HAKAM.
CoctaBieHre MOJIEKYISIPHBIX, TIOMHBIX U COKPAIIEHHBIX
HMOHHBIX YpaBHEHUH peakiuil.
OmnpeneneHre OKUCIUTEINS U BOCCTAHOBUTEIS, OKHCIIe-
HHS ¥ BOCCTAaHOBJICHHSI.
Habntonenue u onvcaHue peakiuii MKy BEIIECTBAMH C
TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIJIM POJHOTO) sSI3bIKA
" s3pIka Xxumuu. [IpeactaBnenne MHGOOPMALUH MO TeMe
«Knaccupukanuss XUMHYECKUX peakuuit» B Bujae Tabmui,
CXEM, OITOPHOTO KOHCIEKTA, B TOM YHCJIE C IPUMEHEHUEM
cpenctB UKT
7() Ilonsite o cko- [lonsATHE O CKOPOCTH XMMHUYECKOH peaKIUu. OrmpenieneHue MOHSITUS «CKOPOCTh XUMHUYECKOH

pOCTH  XHUMHYE-
CKOI peakiuu

®DaKTOpHI, BIHSIONINE HA CKOPOCTh XUMHUYECKUX
peaxiuii. AemoHcTpaumu. 3aBUCUMOCTh CKOPOCTH
XHUMHYECKOHW PEaKIUH OT MPUPOIBI PEaru PyrOIIUX
BEIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU

pEaKIuy OT KOHLIEHTPALNN PEarupYIOIINX BEIIECTB.

3aBUCUMOCTb CKOPOCTH XUMHYECKON PEaKIUK OT
TIOIIAIN CONMPUKOCHOBEHUS pearupyromux
BEIIECTB («KHITAIIUN CITOW»). 3aBUCHMOCTh
CKOPOCTH XUMHYECKOW PEaKIUH OT TEMITEPaTyphl
pearupylonux BeniecTB. J/labopatopHbie onbiTbl. 4.
3aBUCHMOCTh CKOPOCTH XUMHUYECKOM peakluu OT

peaKIm.

OOBsicHEHHE C PUBEICHUEM IIPUMEPOB BIMSHUS HEKO-
TOPBIX (PAKTOPOB Ha CKOPOCTh XMMHUUECKHUX PEAKIINH.
Habmronenue u onucanue peakiuii Mex 1y BEIeCTBAMU
C TMOMOIIBIO0 ECTECTBEHHOTO (PYCCKOTO HITH POTHOTO)
SI3BIKA U S3BIKA XUMUH.

IIpoBeneHne ONBITOB, MOATBEPIKAAIONINX 3aBHCUMOCTh
CKOPOCTH XHUMHYECKOH PEAKIUH OT Pa3InIHBIX
(akTopoB




TIPUPOJIBI pEATHPYIOIINX BEUIECTB HA IPUMEpE
B3aUMOJIEMCTBHS KHCIIOT C METAJUTAMH. 5.
3aBUCUMOCTb CKOPOCTH XUMHUYECKOI peakiuu OT
KOHIIEHTpaIK pearupyolrxX BENIECTB Ha IPUMEpe
B3aMMOJIENCTBYSI IMHKA C COJISTHON KHUCIIOTON
Ppa3iIuyHOI KOHLIEHTpaluu. 6. 3aBUCUMOCTb
CKOPOCTH XMMHYECKOH peakluu OT IUTOIaau
COTIPUKOCHOBEHUS pEarnpyIOIUX BELECTB. 7.
MogenupoBaHHUe «KUIIAIIETo CI0s». 8.
3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakluu OT
TEMIIEPATyphl PEArNPYIOLINX BEIIECTB HA IPUMEPE
B3aumozeiricteus okcuna meau (II) ¢ pacteopom
CEpHOM KHCIIOTHI pa3JINYHON TEMIIEPATYPHI-

8 (8) KaranusaTopsl u Karanuzarops! u katanus. THrHOUTOPBHI. Omnpenenenne MOHATHS «KaTaju3aropy». HabmoneHue u
KaTaIms. AHTHOKCHIAHTHI. OIMMCAaHNE PEAKIMKA MEX 1Y BELIECTBAMH C TIOMOIIIBIO
VIHrHOUTOpHL. DemoHcTpaumn. FomoreHHmuﬁ U FeTepOreHHBIN €CTECTBEHHOI'0 (PYCCKOr0 MIIU POTHOTO) sI3bIKA U S3bIKA
AHTHOKCHIAHTDI katayn3bl. DepMeHTaTUBHBIN KaTaIn3. XUMHH.

WurubupoBanue. JlabopatopHbie onbiTbl. 9. TIpoBeeHrE OIMBITOB, MOATBEPXKIAIOIINX BIIMSHUE KaTa-
PaznoxeHune nepokcuia BoAopoia ¢ MoMOLIbI0 JIU3aTOPOB HA CKOPOCTh XUMHYECKOHN peaKIuu

okcuaa mapranua (IV) u karanaser. 10. O0Hapyxe-

HHE KaTaja3bl B HEKOTOPBIX IMILEBBIX IPOIYKTAX.

11. IlHrubupoBaHue B3aUMOJCHCTBUS KHCIIOT C

MeTaJuIaMH YPOTPOIUHOM

9(9) O06o0menne U | 3HaHuit o Teme «Benenne. OOIas XapaKTePUCTHKA IIpencraBnenue nndopmanuu o reme «Beenenue. O6-

cucreMaTusanusia XUMHNUYECKHUX DJIEMEHTOB U XUMUUYECKUX peaKuHﬁ, mas XapakTepruCcTuKa XUMHUYCCKUX 3JIEMCHTOB 1
Iepuonmdeckuii 3axoH u [le proguueckas cucTeMa XMUMHYECKHX PeaKiuii. Ilepnoaneckuii 3aKos n
xumngeckux snementos JI. 1. Mennerneesay (1) Ilepuonuueckas cuctema xumudeckux aemenTos /1. M.
MenzeneeBa» B BUE TaOJIUII, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM 4Hciie ¢ npumenenrneM cpeacts UKT
10 (10) Pemenne Pemenue 3a1a4 Ha W30BITOK-HELOCTATOK CocraBieHnue ypaBHEHHUsI, ONIPEAeTIeHIE KOJMIECTBA
3a1a4 B3STHIX BELIECTB, ONPEICICHUE BEIIECTBA, B3ATOTO B
M30BITKE, PacueT MPOAYKTa 110 BEIIECTBY, B3STOMY B
HEJIOCTaTKe.
TEMA 1. METAJ1/1bl (14 u)
11 (1) Ionoxenue Ilonoxenue merannos B [lepuonuueckoit cucreme Omnpenenenne NOHATHS «MeTasby. CocTaBieHne
9JIEMEHTOB- xumudeckux anementoB . M. Menneneesa. XapaKTEPUCTHKA XUMUYECKUX IEMEH- TOB-METAJIJIOB 110
METaJIJIOB B Meramnndeckas KpUCTaIUTMIECKast PEIIeTKa 1 UX TONIOKEHHIO B [leprnoandeckoil cucteMe XUMUIeCKHX
IIe- MeTaJUTH4YecKast XUMu4eckas cBsa3b. OOmue snemenToB /. 1. MenneneeBa. XapakreprucTika
pUOIMYECKOI (usnueckue cBoiicTBa MetaiioB. CIUIaBbl, HX CTPOCHHUS U OOIIUX (PU3UUECKHX CBOHCTB MPOCTBIX

cucteme 1. W.
MenneneeBa u
0COOEHHOCTH
CTPOEHUS UX
a4TOMOB.

CBOICTBa U 3HaUeHHE. femoHcTpaumnu. OOpa3ubl
CILIABOB

BelecTB-MeTamnoB. OObICHEHNE 3aBUCHMOCTH CBOICTB
(wm mpencKa3aHue CBOWCTB) XMMHUUECKHUX HIIEMEHTOB-
MeETaJuIoB OT nonoxeHus B [lepuonuueckoit cucreme
XuMU4Yeckux 3neMeHToB /. V1. Menneneena.
YcraHoBNCHUE TPUYUMHHO-CIICACTBCHHBIX CBSI3CH MEXIY




dusnueckue
CBOIiCTBA
METaJIOB.
CruiaBel)

CTPOCHUEM aTOMa, XUMHUYECKOMN CBsA3bIO, TUIIOM KpUCTAJI-
JINYECKOM PCIIETKU MCTAJJIOB U UX COGHHHCHHﬁ, HX 00-
IUMHA (1)I/I3I/I‘ICCKI/IMI/I CBOMCTBaMU

12(2)

XUMHYECKHe
CBOMCTBa
metasuios (1)

XUMHUYECKHE CBOMCTBA METAJIJIOB KaK
BOCCTAaHOBUTEIICH, a TAK)Ke B CBETE UX IOJIOXKEHUS B
3JIEKTPOXUMUYECKOM PSIy HANPSHKEHUN METAIIIIOB.
Demonctpauunn. BzanmoseiicTBre METaIIIOB C
HeMeTasiaMu. JlabopatopHbie onbitbl. 12.
BsaumMoneiicTBrue pacTBOPOB KHCIIOT U COJIEH C
MeTajiaMu

OmnpeneneHue MOHATAA «pPAJ AKTUBHOCTH METAJLJIOBY.
XapakTepucTUKa XUMHYECKHMX CBOMCTB IIPOCTBIX Be-
I1€CTB-METAJIIOB.
OObscCHEHHE 3aBUCUMOCTH CBOWMCTB (MJIM IpeJCKa3aHHe
CBOMCTB) XMMHMYECKUX 3JIEMEHTOB-METAJUIOB OT IOJIOXKe-
Hust B Ilepronuyueckoil cucreMe XUMHUYECKHX HJIEMEHTOB
. 1. Menneneesa.
CocTaBieHlEe MOJEKYJISIPHBIX YpPaBHEHUM peakuui, xa-
PaKTEpU3YIOIINX XHUMHUYECKHE CBOWCTBA METAUIOB U UX
COCIMHEHMH: DJIEKTPOHHBIX  YPaBHEHUH  IPOLECCOB
OKHUCJICHUS-BOCCTAHOBJICHUS; YpaBHEHUH
JNEKTPOIIMTUIECKON  UCCOLMALMY;,  MOJEKYJISIPHBIX,
TIOJTHBIX W COKPAIllEHHBIX MOHHBIX YPaBHEHHMH peakuuii ¢
y4acTHEM DJIEKTPOJIUTOB. YCTAaHOBJIEHHE HPUYHHHO-
CIICCTBEHHBIX CBA3el MEXIy CTPOEHHEM aroMma,
XUMHAYECKOW CBA3BIO, TUIIOM KPHUCTAJIMUECKOW PEIIeTKU
METAJUIOB W HMX COGNMHEHUH, MX XHMHYCCKUMHU
CBOMCTBaMHU.
HaOmionenue u onyrcaHue XMMHYECKOT0 HKCIIEPUMEHTA.
IIpencraBnenue nHpopMaLuK B BUAE TAOJIHUIL, CXEM,
OIIOPHOT'0 KOHCIIEKTA, B TOM YHCIIE C IPUMEHEHHEM
cpencts UKT

13 (3)

Meranisl B
MIpUpPOJIE.
OO6mue
CITOCOOBI MX
MOJTy4YCHUS

Meramnsl B O6mume cmocodbl  HX
MIOTY4YEeHUSI.

Na6opatopHbie onbithl. 13. O3HaKOMIICHHE C pyJaMH
xkene3a. 14,  OkpallMBaHMe TUIAMEHH  COJISIMH

IICJIOYHBIX METAJIJIOB

pUpOIE.

CocraBiieHre MOJIEKYJISIPHBIX YPAaBHEHUH PEAKIMH U AJIeK-
TPOHHBIX YPAaBHEHUH IPOLIECCOB OKUCICHUSI-BOCCTAHOB-
JIeHUs,  XapaKTEepU3YIOIIHUX  CIOCOOBI  TOJNYydEeHUS
MetaioB. [logbop (C TOMOIIBEO YUYUTENsS) CIOBapei,
SHIUKIIONEANH, CIPAaBOYHUKOB, SJIEKTPOHHBIX IHCKOB U
OPYrUX MCTOYHUKOB HH(OpMALMK, HEOOXOIUMBIX IS
peleHust y9eOHbIX 3a71ay.

ConocraBieHue WH(pOpMAIMK, MOJIYYCHHOH W3 pa3jiudy-
HBIX HICTOYHUKOB

14 (4)

ITonsite o xop-
PO3UH METaJIOB

Koppo3sus metaiioB u criocoObl 00psObI ¢ Hel

Orpenenenus TOHATUN «KOPPO3USD», «XUMHUIECKasi Kop-
PO3USI», «QIEKTPOXUMHUECKAs KOPPO3HSD).
Hnmroctparuist MOHSITHI «KOPPO3US», «XUMUYIECKast KOp-
PO3HSI», «QIEKTPOXUMHYECKAs KOPPO3HSD» IPUMEpaMH
MPOIIECCOB, MIPOUCXOIIIIX C PAa3INIHBIMI METAJUIAMH.
XapaKTepruCTHKa CIIOCOOO0B 3aIIUTHI METAJIOB OT
KOppOo3uHd

15 (5)

OO6mas
XapakTe-
pHCTHKA
saeMedToB 1A

OO6mast XapakTepHCTHKAa IIEIOYHBIX  METalJIoB.
Meramiet B mpupoge. OOmme  crmocoObl  ux
nonyyenus. Ctpoenue aromoB. IllenouHble MeTasIbl
— IIPOCTHIC BEIIECTBA.

Omnpenenenne MOHATHS «ILEIOYHbIE METAIUIbI».
CocraBiieHHE XapaKTePUCTUKH IIETOYHBIX METAJIOB IO
ux nonoxxeHuro B [lepuoauueckoit cucteMe XuMHYECKUX
snemeHToB JI. U. Menpaeneena.




IpYIIIBL

XapaKTepuCTHKa CTPOSHHUS U 00IINX (PU3MUYESCKUX U XU-
MHMYECKHMX CBOMCTB IIEIOYHBIX METAJIIOB.
XapakrepucTruka QU3NUECKUX 1 XUMHIECKUX CBOMCTB
OKCHJIOB U THJIPOKCH/IOB LIEJIOYHBIX METAJIJIOB.
OOBbsCHEHUE 3aBUCUMOCTH CBOMCTB (MJIU MpEJICKa3aHue
CBOMCTB) IIEIIOYHBIX METAJUIOB OT noJoxeHus B [lepu-
OIMYECKON CHCTEME XUMUYECKHX 3JIeMEeHTOB [1. W.
Menpeneena.

16 (6)

CoenuHeHust
LIETOYHBIX M€-
TaJIOB

Baxueiime coequHEHUS ICITOYHBIX METAIOB —
OKCHJIbI, THIPOKCHUIBI U COJIU (XJIOPHIBL,
KapOOHATHI, Cynb(haThl, HUTPAThI), UX CBOMCTBA U
NIpUMEHEeHUE B HapoJHOM Xo3siiicTBe. KanuiiHeie
yoOpeHus..

BDemoncrpaumn. OOpasibl MEIOYHBIX U
HIEJIOYHO3EMEIIbHBIX METAJIOB. B3anuMmoaencreue
HaTpus, JIUTUS ¢ BoAoW. B3anMonelicTBue HaTpus ¢
KHCIIOPOJIOM

CocraBieHe MOJIEKYJISIPHBIX YPaBHEHUI peakiuii, xa-
PaKTEpU3YIOIIMX XUMUYECKHE CBOMCTBA IEIOYHBIX
METAJIOB U UX COSUHEHUI: AIEKTPOHHBIX YpaBHEHUN
MPOLIECCOB OKHUCIICHUS-BOCCTAHOBJICHUS; YpaBHEHHH
SIEKTPOIUTHUECKON TUCCOIIMALINI; MOJIEKYIISIPHBIX,
TIOJTHBIX M COKPAIICHHBIX MOHHBIX YPaBHEHHH peakiuii ¢
YYaCTHEM DJIEKTPOJIUTOB.

YcraHoBNIeHHE IPUYHUHHO-CIIEICTBEHHBIX CBS3CH MEX 1y
CTPOCHHEM aTOMa, XHMHYECKOHN CBSI3bI0, TUIIOM
KPUCTAJUTMYECKOH PEIIETKH IEJIOYHBIX METAJIOB U UX
COCIUHEHUMN, UX XUMUYECKUMU CBOHMCTBAMHM.
BerunciieHust mo Xumuueckum (GopMysiam U ypaBHEHHUSIM
peaxiuii, MpoTeKaoIUX C yJ4aCTHEM IIETOYHBIX Me-
TAJJIOB M X COCIMHEHUI

17 (7)

Illenounozeme
JIbHBIC
METaJLIbI.

OO01as xapaKkTepUCTHKA SIIEMEHTOB TJIaBHON
noarpynsl I rpynmel. CTpoeHre aToMOB.
[enouHO3eMENbHBIE METAIIIBI — MIPOCTHIE
BEILIECTBA.

OmnpeeneHue MOHATHSI «IEJIOYHO3EMENIbHBIC METAILIBD.
CocraBiieHHE XapaKTePUCTHKH LIETIOYHO3EMEIbHBIX M-
TaJUIOB 1O UX NoJoXKeHuto B [lepuonuueckoii cucreme
XuMU4eckux aemMeHToB . 1. Menneneena.
XapakTepucTHKa CTPOCHUSI U 00IIUX PU3MUYECKUX U XH-
MHYECKUX CBOMCTB IIEII0YHO3EMEIBHBIX METAIIJIOB.
XapakTepucTuka (PU3NIECKUX M XMMUYECKUX CBOMCTB
OKCHJIOB Y THJIPOKCH/IOB IIEI0YHO3EMEbHBIX METAJLJIOB.
OOBsCHEHUE 3aBUCUMOCTH CBOMCTB (HITU MPEICKa3aHUe
CBOMCTB) IIEJIOYHO3EMENIBHBIX METAJUIOB OT IOJIOKCHHUS
B [leproanueckoii cucteMe XUMHUIECKHUX dTIEMEHTOB /1.
H. Menneneesa.

18 (8)

CoennHenust
mre-
JIOYHO3EMEITLH
BIX METAJIJIOB

Baxueiiine coequHEHNS II1EI0YHO3EMEIBHBIX
METaJUIOB — OKCHUJIBI, THIPOKCHIBI M COTH

(xy10pu b1, KapOOHATHI, HUTPATHI, CYIb(ATHI,
(dhocdaTel), X CBOMCTBA ¥ MPUMEHEHUE B HAPOITHOM
XO03UCTBE. JemoHcTpauun. BaumoselicTBre Kab-
ust ¢ BOJoi. B3anmoneicTBre maruus ¢
KHACIIOPOJZIOM.

Na6opatopHsble onbiThl. 15. B3anMoneticTBue kampuus
¢ Boznoil. 16. [Tomy4yeHnue ruipokcuia KaJibLus 1
HUCCIIEI0BAaHUE €r0 CBOICTB

CocTraBieHne MOIEKYISPHBIX YPaBHEHUH peakluni, Xa-
PaKTEpU3YIOINX XUMUUECKHE CBOCTBA
IIETOYHO3EeMENbHBIX METAIJIOB U MX COCANHEHHIA:
QIIEKTPOHHBIX YPaBHEHHH MPOIIECCOB OKHUCIICHHUSI-
BOCCTAHOBIICHUST; YPABHEHUH SJIEKTPOIUTUIECKON
JIUCCOLIMAIINN; MOJIEKYJIAPHBIX, TOTHBIX U COKPALICHHBIX
WOHHBIX YPaBHEHUI peakuuii ¢ ydacTHEM JIEKTPOJINTOB.
YcraHoBnIeHHE IPUYUHHO-CIIEICTBEHHBIX CBA3EH MEXIy
CTPOEHHEM aTOMa, XUMHIECKOHN CBS3BIO, THIIOM
KPHUCTAJTMYECKON PEIIeTKHU MIeT0UHO3EMETBHBIX




METaJIJIOB ¥ UX COCTUHCHUM, NX XUMHUUCCKIMU
cBoiictBamu. HabOmroieHue 1 onrcanre XUMAYECKOT O
SKCIEPUMEHTA. BBIUUCIEHUS IO XUMUYECKUM
(dhopMyaM 1 ypaBHEHUSIM PEaKIUi, TPOTEKAIOUIHUX C
Y4acTHEM IIEITOYHO3EMENbHBIX METAIIJIOB U UX
COCIMHCHUM

19 (9)

AIOMUHHN 1
€ero
COEIMHEHNS

CrtpoeHue aroma, (QU3MYECKHE U XUMHUYECKHE
CBOMCTBA QIIOMHHUsS Kak MPOCTOrO  BENICCTBA.
CoelMHEHHS AIOMHHUSI — OKCHJI M THUAPOKCHI, MX
amM(OTepHBII XapakTep.

CocraBiieHHE XapaKTEPUCTHUKHU aJIFOMHHUS 110 €0 I10J10-
>keHnto B [leprionnyeckoii cucremMe XMMUYECKUX
anemenToB J[. . Menneneesa.

XapakTepucTHKa CTpOeHUsI, PU3NYECKUX U XUMUYECKUX
CBOMCTB aJFOMUHMUSL.

XapakTepucTrka (PU3NUECKUX U XUMHIECKUX CBOMCTB
OKCHJIa U THIpOKcuaa anroMuHus. OObsCHEHHE
3aBUCUMOCTH CBOWCTB (MJIU MPECKa3aHIe CBONCTB)
ITFOMHHUS OT TIostoxkeHust B [lepuoauyeckoii cucreme
xuMHU4ecKux 3eMeHToB JI. V1. MeHneneena.

20 (10)

AIIOMUHHNA U
€ero
COEIMHEHNS

Baxmueiiue CoJIn ATIOMUHUSA. [Ipumenenue
AJIFOMHUHUS U €T0 COCIUHEHUM.
NabopatopHsie onbiTbl. 17. [Tonyuenne ruapokcuia
AJIFOMHMHUS U UCCIEAOBAHHUE €0 CBOMCTB

CoctaBieHe MOJEKYJISIPHBIX YPaBHEHUH peakIuii, xa-
PaKTEPU3YIOIIMX XMMHUYECKUE CBOMCTBA AJIIOMUHHS U
€ro COEIMHCHUIA: DIIEKTPOHHBIX YPaBHEHHUH MPOLIECCOB
OKHCJICHUA-BOCCTAHOBJICHUS; ypaBHEHUH
3JIEKTPOIMTUUECKON TUCCOLIMALINM; MOJIEKYIISIPHBIX,
MOJTHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUHN peakuuii ¢
Y4acTHUEM DJIEKTPOJIUTOB.

YcraHOBIEHHE IPUUMHHO-CIIEICTBEHHBIX CBA3EH MEXy
CTPOEHHEM aTOMa, XUMUUYECKOH CBSI3bI0, TUIIOM
KPUCTAJUIMYECKOHN PEIIETKH aIFOMUHUS U €r0
COEIMHEHUH, €ro XUMHUUYECKUMHU CBOUCTBAMH.
HaOmronenue u onycaHne XMMHYECKOT0 HKCIIEPUMEHTA.
Boruncnenns no xumudeckuM GopMmyaaM U ypaBHEHUSIM
peaxuui, MPOTEKAIOLINX C yYaCTUEM AJIFOMHUHUS U €T0
COE€IUMHEHUN

21
(11)

Keneso u ero
COEIMHEHNS

CtpoeHne aroma, (U3MYECKHE U  XHMHUCCKHE
cBOiicTBA Kerme3a KaK IPOCTOrO Be-
mectBa. I eneTndeckne psmsr Fe?* u Fe*,

CocraBieHre XapaKTePUCTUKY KeJle3a 10 ero MoIoXKe-
Huto B [lepronnyeckoii cucreMe XUMHYECKUX
snemenToB [l. 1. MenneneeBa. Xapakrepuctuka
CTpOEHUS, PU3MUECKIX 1 XUMUYECKIX CBOWCTB XKeje3a.
XapakTepucTuka (PU3NIECKUX ¥ XUMUYECKUX CBOMCTB
OKCHJIOB Y THIPOKCHJIOB JKelle3a.

OOBsCHEHUE 3aBUCUMOCTH CBOMCTB (HITH MPEICKa3aHKe
CBOMCTB) JeJjie3a OT onokeHust B [Tepuoaiueckoi cuc-
TeMe XumMudeckux deMenToB /. V. Menneneena.
peakIuii, MPOTEKAIONINX C YYaCTHEM JKelle3a U ero
COEIUHEHU I

22 (12)

Keneso u ero
COEIMHEHNS

Bakneiimme conu xene3a. 3HaUEHHUE JKeIe3a U ero
COEIMHEHUH /s IPUPOABI U HAPOJHOT'O XO35HCTBA.
JemoncTpayumn. BzanmoneiictBre MeTamioB ¢
HEMETaJLJIaMU. HonyquHe THIPOKCHIO0B JKeme3a (I1)

CocTaBneHne MONEKYJISIPHBIX YPaBHEHUM peakuuii, xa-
PaKTEepU3YIOIIIX XIMIYECKHE CBOMCTBA XKejle3a U ero co-
€IMHEHUH: AJIEKTPOHHBIX YPAaBHEHUH IPOIECCOB OKHCIE-
HUS-BOCCTAHOBJICHUS; YPaBHEHHUI DJIEKTPOIUTHYECKOU




u (Ill). NaBopatopHbie onbiThl. 18. B3anmozeiicteue
JkKesesa ¢ cosstHoi kucnorol. 19. Ilomydyenue
THAPOKCHIOB Jkene3a (I1) u (1) 1 u3ydeHue ux
CBOWCTB

Aucconranun; MOJICKYJIISAPHBIX, ITOJTHBIX W COKPAIICHHBIX
HWOHHBIX ypaBHeHI/Iﬁ peaKHI/IP‘I C y4aCTUEM SJICKTPOJIUTOB.
VcranoBieHue NPUINHHO-CIICACTBCHHBIX CBsI3EH MCXKAY
CTPOCHUEM aTOMa, XUMHUYESCKOU CBsA3bIO, TUIIOM KpHUCTAJI-
JINYECKOM PCHICTKHU XKEJIC3a U €ro CO@Z[HHeHHﬁ, €ro XuMm-
YECKUMU CBOMCTBAMHM.

Ha6J'IIOI[eHI/Ie " OIMCAaHUEC XUMHUYCCKOI'O SKCIICPUMCHTA.

Brraucienus no XuMu4ecKum (l)opMynaM 1 YpaBHCHHUSAM

23 (13) O06001menne Bbruucnenus o XumMmudeckuM GopMysiaM U ypaBHEHHUSIM
3HAHUU 10 peaKuui, MpOTEKAIOUX C yYaCTUEM METAJUIOB U UX
TEME COETMHEHU .

«Mertab IMpencraneHne nHPpOpMaUK Mo TeMe «MeTalibD) B
BHJIEe TAOJHII, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM YHUCJIE C
npumenenueM cpezncts MKT.

24 (14) KonrponbHas ToHMMaHKe MPUYHH CBOETO HEyCIeXa ¥ HaXOkKICHHE KPN22
pabota Ne2 o CrOCOOOB BBIXOA U3 3TOH CUTYAIUH
TeMe
«MeTaub

TEMA 2. MPAKTUKYM 1. «<CBOVICTBA METAJIJTIOB U1 X COEAVNHEHWI» (2)

25 (1) [TP1Pemenune Perienne sxcniepuMeHTaIbHBIX 33124 Ha OKCIEPUMEHTAIBHOE UCCIIEI0BAHUE CBOWCTB METAJUIOB U
JKCIIe- pacro3HaBaHUeE U TIOJIyYE€HHE COSAMHEHHH UX COCIMHEHWH, pellleHHe YKCIEPUMEHTAIBHBIX 3a7a4 110
PUMEHTAIIBHBIX METaJIIOB Teme «MeTasuibIy.
3a/1a4 Ha Pabora ¢ n1abopatopHbIM 000pyAOBaHHEM U HArpEBATE/b-
pacno3HaBaHUE HBIMHU ITPUOOPAaMHU B COOTBETCTBUH C MPABHIIAMH TEXHUKU
U IOy CHHE 0e30MacHOCTH.

COETMHEHUH Habntonenue cBOCTB META/UIOB M MX COCITUHCHUI W SIB-
METaJllIoB JIEHUH, TIPOUCXOAAIIUX C HUMHU.

26 (2) Pemmenne Ornucanne XUMHYECKOTO 3KCIEPUMEHTa C MOMOIIBIO ec-
JKCIIe- TECTBEHHOT'0 (PYCCKOTO WJIM POIHOIrO) SI3bIKA M SI3bIKA XH-
PUMEHTAIIbHBIX MHUH.
3a/1a4 Ha dopmynupoBanue BBIBOJIOB o pe3ynbratam
pacro3HaBaHHe TPOBEICHHOI0 SKCIIEPUMEHTA.

Y TIOTyYCHHE Omnpenenenue (MCXoas U3 yueOHON 3a1a4) HEOOXOIU -
COeMHEHUI MOCTH MCIIOJIb30BaHUS HAOIIOICHHS HUITH SKCIIEPUMEHTA
METaJUIOB

TEMA 3. HEMETAJ1/1bI (25)

27 (1) Oo6mas OO0mas xapakTepUCTHKa HEMETAJUIOB: MoJiokeHue B | OmpenencHus TMOHITHH «HEMETAJUIbl», «TaJIOTCHBI», «aj-
XapakTe- [epromuueckoil cucTeMe XHMUYECKHX dIIEMEHTOB JI. | JOTPOIHBIC BUIOM3MEHEHHS.

pHUCTHKA HEME-
TaJUIOB

W. MenneneeBa, 0COOCHHOCTH CTPOSHHS AaTOMOB,
anexTpoorprnarensbHocTs (J0) Kak Mepa «HeMe-
TajuaHocTyy, psan 0. Kpucrannuyeckoe cTpoeHue
HEMETAJUIOB — TPOCTHIX BEHIECTB. AJUIOTPOIHSL

XapaKTepuCTUKa XUMHIECKUX DJIEMEHTOB-HEMETAILIOB:
CTpOeHHe, PU3NIECKIE CBOMCTBAa HEMETAILIOB.
CocTraBiieHHE Ha3BaHUI COEAUHEHNI HEMETAIIOB T10
(dopmyne u ux popmyi o HazBaHHIO. OOBsACHEHHE




dusnueckue CBOMCTBA HEMETAaJIJIOB.
OTHOCUTENIHLHOCTD MMOHITUH «METAILD» U «HEMETAILDY

3aBHCUMOCTH CBOWCTB (WJIU MPEICKa3bIBAHNUE CBOWCTB)
XHUMHAYECKUX 3JIEMEHTOB-HEMETAJIJIOB OT IOJIOKCHHS B
[lepronnueckoii cuctemMe XuMUUECKHX 31eMeHToB /1. 1.
Menpeneena.

YcTaHOoBIEHNE TPUUUHHO-CIIEICTBEHHBIX CBSA3EH MEXIY
CTPOCHHEM aTOMa, XUMUYECKON CBSA3bIO, THIIOM
KPUCTAJUITMYECKOM PEIIETKH HEMETAIIIOB U UX
COCTMHEHHH, UX (PU3MICCKIMHU CBOMCTBAMHU.

B auanore ¢ yuutenem BbIpaOb0OTKa KPUTEPUEB OLCHKH U
OIpENENICHUE CTENEHH YCIIEIHOCTH BBITTOIHEHUS CBOEH
paboThl U pabOTHI BCeX, UCXOAS U3 UMEIOIIUXCS
KpUTEPHUEB, COBEPILIEHCTBOBAHNE KPUTEPUEB OLIEHKU U
WX WCIIOJb30BAaHUE B XOJIC OICHKH M CAMOOILICHKHI

28(2) Oo6mue OO01Me XUMHYECKHE CBOWCTBA HEMETAILIIOB XapakTeprcTHKa XUMHUUECKHUX 3JIEMEHTOB-HEMETAJIIOB!
XUMHYECKUE HeMmertanisl B mpupo/e ¥ CocoObl UX MOTY4EHUST CTpoeHHe, (U3NUECKUE CBOWCTBA HEMETAILIOB.
CBOMCTBa CocrasiieHle Ha3BaHUI COEANHEHUH HEMETAJUIOB 110
HEMETaJLJIOB. hopmyne u ux popmyin o HazBanuto. CocTaBieHUe
Hemeransl B MOJICKYJIIPHBIX YPaBHEHHH pPeaKlnii, XapaKTepH3yOLIIHX
TIpUpoAe U XHMHYECKUE CBOWCTBA HEMETAJIOB U MX COCIUHCHUH,
CIIocoOBI MX 9NEKTPOHHBIX YPaBHEHUH MIPOLIECCOB OKUCIICHUS-
MIOTY4EeHUS BOCCTAQHOBJICHUSI.

YcraHoBIeHHE TPUYMHHO-CIICICTBEHHBIX CBSI3eH MEX Iy
CTPOCHUEM aTOMa, XUMHUIECKON CBSA3BIO, TUIIOM
KPUCTAIIIMYECKON pelIeTKH HEMETAJJIOB U UX
COEIMHEHNUH, UX XMMUYECKUMHU CBOMCTBAMHU.
BrinosnHeHne pacueToB Mo XUMHYECKUM (HOpMyIIaM U
YPaBHEHMSIM PEaKIHi, MPOTEKAIOINX C yYaCTHEM
HEMETAJIJIOB U X COAMHEHHM

29(3) Bonopon . Ionoxenne Bomopona B Ilepmommueckoil cucteme | XapakTepUCTHKA BOAOPOAA: CTpOEHHUE, PU3NIECKHE U
CrtpoeHue xumudyeckux saementoB  JI. WM. Menneneesa. XUMHYECKHE CBOWCTBA, TIOTYYEHHE U
aToMa u Crpoenne aroma u Mojiekynbl. @Ousuueckue u npuMmeHnenue. CocTaBiIeHIE Ha3BaHUA COSTUHEHUN
MOJNEKYIIEL. XMMHYECKHE CBOMCTBA BOAOPOAA, €ro IMONy4YeHHE U BOJOpoa Mo Gopmyre u uX GopMyll IO Ha3BAHMUIO.
dusnyeckre 1 | TPUMEHEHHE. OOBsicHeHNE 3aBUCUMOCTH CBOMCTB (WU MpeCKa3bIBa-
XUMHUIECKHE Na6opatophbie  onbitel.  20.  IlomydyeHue u HHE CBOWCTB) BOZOPOAA OT MOIOKEHNUS B
CBOMCTBA pacrio3HaBaHUE BOJIOPOAA Ilepuoanueckoii cucreme xummuueckux 3inemeHTos . .

BOZIOPOJA, €TO
MIOTy4eHUE U
MIpUMEHEHHUE

Menneneesa. CocraBneHre MOJEKYISIPHBIX YPaBHEHUN
peaxiuii, XapakTepU3yIOINX XUMHIECKIE CBOMCTBA
BOJIOPO/a, DJICKTPOHHBIX ypaBHEHHH IPOIIECCOB
OKHUCIICHUI-BOCCTAHOB- JICHUST; MOJEKYJISPHBIX, TIOJHBIX
Y COKpAIICHHBIX MOHHBIX YPaBHEHHUH PEaKIUil C
Y4acTHEM 3JIEKTPOIUTOB. Y CTAHOBJIEHHE TPUIHHHO-
CIICZICTBEHHBIX CBSI3€H MEX/y CTPOSHHEM aTOMa,
XUMUYECKOH CBA3bIO, TUIIOM KPUCTAJIIIMYECKON pelIeTKu
BOJIOPOJa, €r0 PU3NIESCKIMHU U XUMUIECKIMHU
CBOMCTBaMHU.

Habmronenvie u ornricaHie XMMHUYECKOT0 SKCIIEPUMEHTa




0 paclO3HaBAHUIO BOJOPOJA. BrllonHeHNe pacueToB
10 XUMHUYECKAM (hOpMyJIaM M YPaBHEHUSIM Peakuuii,
NPOTEKAIOUIMX C YYACTHEM BOIOPO/IA U €r0 COEANHEHHI

30(4) Bona CrtpoeHne Monekyibl. BojopogHas Xumuueckas | XapaKTEpPUCTHKA BOIBI: COCTaB, (PU3MYECKAE M XHMHUUE-
duznyeckue cBsi3b. Dusnueckue CBOMCTBa BOJbl. AHOMAJIMM | CKHE CBOMCTBA, HAXOXKJEHHE B IPUPOJIE M NPUMEHEHHE.
CBOICTBA BO- cBoiictB BOJABL. [wapodwibHbie u THAPOGOOHbIe | COCTaBICHHE MOJCKYISPHBIX YpPaBHEHWH peakiui, xa-
1ol . Xu- BeUIeCTBA. XMMHUYECKUE CBOWCTBA BO/bl. KpyroBopoT | pakTepu3ylomux XUMHUUECKHE CBOMCTBA BOJbI, HJIEKTPOH-
MHUECKHE BoAbl B mpupoae. Bomoounmcrka. Aspauus BOABL. | HBIX YpaBHEHHUH NPOLIECCOB OKHCIEHUS-BOCCTAHOBIICHHUSI.
CBOICTBA BOjIbI | DBITOBBIE GUIBTPEIL. MuHepanbHbIe BOJIBL. | YCTaHOBIICHHE MPUYHHHO-CIICACTBEHHBIX CBS3CH MEXIY

JuctimiuipoBaHHass — BOAa, €€ IOJNYy4eHWE U | XUMHYECKOH CBSA3bIO, THIIOM KPHUCTAJTMYECKOH PEIIeTKH
NpUMeHeHue. Jlabopatopubie onbithl. 21. HccienoBa- | Bompl, e (U3MYECKUMH U XUMHYECKUMH CBOHCTBAMH.
HUEC TMOBEPXHOCTHOTO HATHKCHHs Bonmbl. 22. | BhIMONHEHHWE pacyeToB MO XUMHYECKHM (QopMynaM H
PacTBOopeHWe mepMaHraHaTa Kalks HJIM MEIHOrO | YPaBHEHUSM PEaKIIUid, MPOTEKAIOUIUX C YYACTHEM BOJIBI
Kyrnopoca B Boze. 23. 'magpartanus 00€3BOXKEHHOIO
cynbpara menu (II). 24. H3rotomieHue THUICOBOrO
orneyatka. 25. O3HakoMJIeHHE C  KOJUIEKLUeH
OBbITOBBIX (GUILTPOB. 26. O3HAKOMIIEHHE C COCTABOM
MUHEPATLHOH BOJIBI
31(5) T"anorensl OO1mas XxapaKTepUCTHKA TaJOTeHOB: CTPOCHUE XapakTepHuCTHKa TaJIOreHOB: CTPOCHHE, (PU3NUECKUE U
aTOMOB; IIPOCTbIE BELIECTBA U OCHOBHBIE XUMHUYECKUE CBOMCTBA, TIOydeHHE U IPIMEHEHHE.
COEMHEHHUSI TaJIOreHOB, UX cBoicTBa. KpaTkue CocrasiieHle Ha3BaHUI COEANHEHUH raJoreHoB 1o Gop-
CBelleHHs O XJiope, Opome, (hrope u noze. Mysie U ux popmyn no HazBauuto. OObsICHEHHE
IIpumeHeHue rajJoreHoB U UX COSAUHEHUN B 3aBUCUMOCTH CBOWCTB (WJIU MpE/ICKa3bIBAHUE CBOWMCTB)
HapOJHOM XO03stiicTBE. JemoncTpaummn. OOpasis! raJioreHoB OT nonokeHus B [lepuoanueckoii cucreme
raJoreHoB — MPOCTHIX BeliecTB. B3anmonelictBue xumudeckux snementoB J[. M. Menzaeneesa.
raJIOreHOB C HATPHEM, ANIOMUHUEM. BeiTecHeHNe CoctaBieHre MONEKYISIPHBIX YPaBHEHUH peakuid, xa-
XJIOpoM OpoMa WM MOZia U3 PACTBOPOB UX CONel PaKTEpU3YIOINX XUMUUECKIE CBOHCTBA TaJIOT€HOB,
SNEKTPOHHBIX YPaBHEHUH MPOLIECCOB OKUCIICHNUS-
BOCCTAHOB- JICHHSI.
YcraHoBneHHnE TPUYHMHHO-CIICICTBEHHBIX CBSI3eH MEXIY
CTPOCHHEM aTOMa, XUMHIECKOHN CBA3BIO, THIIOM
KPHUCTAJUTMYECKON pemIeTKy rajoreHoB BrimonHenne
pacyeToB Mo XUMHIECKUM (HOPMYIIaM U ypaBHEHUSIM
peakIuii, MPOTEKAIOLINX C YYACTHEM TaJOreHOB, €ro
(pU3MUECKUMU H XUMHIECKIMHU CBOWCTBAMH.

32(6) CoenuHeHHst OcHoBHbIE COE/IMHEHHS raJOTeHOB: rajo- | XapakTepuCTHKa COCIUHEHUI TaJIoTeHOB: COCTaB, (hU3H-

raJoreHoB TEHOBOJIOPO/IBI, COJM TAJIOT€HOBOJOPO/I- HBIX KUCIIOT. | YECKHE W XMMHUYECKHE CBOMCTBA, ONY4eHUE U TMPHMEHe-

Demoncrpauun. OOpa3ipl TPUPOIHBIX COCAMHECHUMA
XJIopa.

Na6opatopHble onbitbl. 27. KayecTBeHHas peaknuus Ha
TaJIOTCHU I-UOHBI

HHE.
CocraBiieHie Ha3BaHUW COCTUHEHUWI TajoreHoB 1o (op-
myne u ux ¢Gopmyn mo nHaspaHmoo. CocTaBieHue
MOJICKYJISIDHBIX YPAaBHEHMH peaKuui, XapakTepU3YIOIIHUX

XHUMUYECKHE CBOWCTBa COEIMHEHNH raJIOreHoB,
SNIEKTPOHHBIX ~ YPaBHEHHMH  IPOIECCOB  OKHUCIICHHSA-
BOCCTaHOBJICHUS, ypaBHEHU I 3IEKTPOIINTHYECKON

Aucconmranmm; MOJICKYJIAPHBIX, IMOJHBIX M COKPAIICHHBIX




WOHHBIX YpaBHEHHH pEeaKkIMi ¢ Yy4aCTHEM 3JIEKTPOJIUTOB.
VYcraHOBIEHHE NPUYUHHO-CIEJICTBEHHBIX CBA3CH MEXIY
XMUMHYECKOH CBSI3bI0, TUIIOM KPHCTAJUIMYECKOH pelIeTKU
COCTMHEHUH TaJIOrCHOB, UX (GU3MYCCKUMH U XUMHICCKH-
MH CBOMCTBaMHU.
HabuoieHre 1 onrcaHne XUMHUYECKOro SKCIIepHUMEHTa
0 PacIO3HABAHUIO XJIOPU/I-, OPOMHUI-, HOH/-HOHOB.
BbInonHeHne pacueToB Mo XUMUIECKUM (HOpMysIaM 1
YpaBHEHUSIM PEAKIMH, IPOTEKAIOIINX C y4aCTHEM
COCIMHEHU I raJor¢HOB

33(7) Kucnopon CrpoeHue aToMa U aJuIOTPOIHs KUCIOPOJa; CBOHCTBA |  XapaKTepUCTHKA KHCIOPO/a: CTPOCHHE, aJllIOTPOITHS,
Crpoenue U IpUMEHEHHE €ro auIOTPOIHBIX MOAM(DUKALUM. (usnUecKre U XUMHUYECKUE CBONCTBA, MONYYCHUE U MTPU-
atoMa u Na6opatopHble  onbitel. 28, Tlonydenmne W | meHeHue aIOTPONHBIX Moaudukamuit. CocTaBienne
aJUIOTPOIINS pacriosHaBaHNE KHCI0POJia Ha3BaHUI COENMHEHUH KHCI0pOoAa 1o GopMyIIe U UX
KHCJIOPOJIa; dhopmyn no HazBaHMIO. OOBSICHEHHE 3aBUCHIMOCTH
CBOICTBA U CBOMCTB (MJIM MpeJICKa3bIBAHUE CBOWCTB) KUCIOPO/Ia OT
IPHMEHCHHE nonoxeHus B [leproguueckoii cucreMe XUMUYECKUX
ero ayuio- snementoB JI. 1. Mengeneena.

TPOIHBIX CocraBieHne MOJIEKYISPHBIX ypaBHeva“l peaxiui,
MomidHKaLmit XapaKTEPU3YIOUNX XHMHIECKHE CBOHCTBA KHCI0PO/a,
9NIEKTPOHHBIX YPaBHEHUH MIPOLIECCOB OKUCIICHNUS-
BOCCTAQHOBJICHUSI.
VYcraHoBIeHHE MPUUYNHHO-CICICTBEHHBIX CBSI3€H MEXAY
CTPOCHHEM aTOMa, XMMHUYECKOH CBS3bI0, TUIIOM KpHCTal-
JIMYECKON PEIIeTKH KHUCIOpOAa, ero (pU3N4ecKuMu U Xu-
MHUYECKHUMHU CBOMCTBAMHU.
BrinosnHeHne pacueToB Mo XUMHYECKUM (HOpMyIaM 1
YPaBHEHMSIM PEaKIHi, MPOTEKAIOLINX C YYaCTHEM
KUCIIOpozia

34(8) Cepa, ee CrpoeHnre aToMa ¥ aIJIOTPONHS CEPBI; CBOMCTBA U XapakTepuCcTHKa Cephl: CTPOEHHE, aJIOTPOINHs, (rusnde-
¢busmyeckue u IIPUMEHEHUE POMOMYECKON CEpBI. CKHE ¥ XMMHYECKHE CBOICTBA, OMyYeHHE U IPUMEHE-
XAMHUYECKUE Oemoncrpaumun. B3anmozgeiicTBue cepsl ¢ MeTaiaMu, HHE.

CBOICTBa BOJIOPOJIOM U KHUCJIOpPOZOM. JlabopaTopHbie OMbiTbl. CocraBieHre Ha3BaHUH COEMHEHUH cephl 10 hopmysie

29. I'openue cepbl Ha BO3yX€ U B KUCIOPOAE

1 ux (opMyJI 110 HA3BAHUIO.

OOBsICHEHUE 3aBUCUMOCTH CBOMCTB (MJTH MPEJICKa3bIBa-
HHUE CBOWCTB) CepbI OT MosiokeHus B [Tepuouueckoit
cucrteMe Xumudeckux ayeMenToB [l. 1. Menneneena.
CocTraBieHne MOIEKYISPHBIX YPaBHEHUH peakluni, Xa-
PaKTEpU3YIOINX XUMUUECKHE CBOWCTBA CEPHI,
9IEKTPOHHBIX YPaBHEHHH MPOLECCOB OKHCIICHU -
BOCCTAHOBJICHHS. Y CTAHOBJICHHE ITPUINHHO-
CIIEIICTBEHHBIX CBSI3EH MEXy CTPOCHUEM aToMa,
XUMUYECKOH CBA3bIO, TUIIOM KPUCTAJIIIMYECKOM pelIeTKu
cepebl, ee PU3UIECKUMU 1 XUMHIECKUMHU CBOMCTBAMH.
BeimonHeHHE pacueToB 1Mo XUMHIECKUM (HopMyaaM 1
YpaBHEHMSIM PEaKIi, MPOTEKAIONINX C YYACTHEM CEpBI




35(9)

CoenuHeHust
ceppl  Okcubl
ceppl  (IV) wm
(VI); ux
MIOJTy4€HUE,
CBOMCTBa U
[IpUMEHEHUE

Oxcunsl cepsl (IV) u (VI); ux nomyuenue, cBoiictsa
Y IpPUMEHEHHE

XapaKkTepHCTHKA COETMHEHUI CEPBIL: COCTaB,
(I3UYeckue 1 XUMUYECKUE CBOHCTBA, TIOTYICHHIE H
npuMmeHenue. CocTaBlieHUEe Ha3BaHUIN COEAMHEHUH Cepbl
1o ¢opmyIe ¥ ux GopMyI1 10 Ha3BaHHUIO.

CocraBieHue MOJIEKYJISIPHBIX YPaBHEHUI peakiuii, xa-
PaKTepU3yIOUIMX XMMUYECKHUE CBOICTBA COEIMHEHUN Ce-
PBI, DJIEKTPOHHBIX YPABHEHUH IIPOLIECCOB OKUCIICHHUS-
BOCCTaHOBJICHHSI; YPAaBHEHUH JIEKTPOIINTUYECKON
JUCCOLMALN; MOJIEKYJIPHBIX, ITOJIHBIX U COKPAIEHHBIX
HOHHBIX YPaBHEHUI PEAKLUI C y4aCTUEM JIIEKTPOJIUTOB.
YcTaHOBIEHHE IPUYMHHO-CIIEICTBEHHBIX CBA3EH MEXIY
XUMHUYECKOH CBA3BIO, THIIOM KPUCTAJUINYECKON PELIETKN
COCIIMHEHHH Cepbl, UX (PH3MYCCKUMHU U XUMHICCKAMHU
CBOHCTBAMH

36(10) | Cepnasa kucnora CepHast KUCIIOTa KaK IEKTPOJIUT U €€ COJIH, UX XapaKTepuCTHKa CEPHOM KUCIIOTHI: COCTaB, PU3MYECKHE
KaK dJIEKTPOJIUT MPUMEHEHHE B HAPOJTHOM XO3SIHCTBE. U XUMHYECKHE CBOMCTBA Kak aekTposnuta. CocTaBieHUE
u ee conu (1) BDemoncrpaumn. OOpas3ipl NPUPOIHBIX COCAMHEHUM MOJICKYJIIPHBIX YPaBHEHHH pPeaKlnii, XapaKTepH3yOLIIHX
ceppl. OOpasubl BaXHEHIIMX U HApOJHOTO XHUMHYECKHE CBOMCTBA CEPHOM KHCIOTBI, SJIEKTPOHHBIX
X03stiicTBa CynbdaToB. JlabopatopHbie onbithl. 30. YPaBHEHHUH MPOIECCOB OKUCIIEHHSI-BOCCTAHOBIICHHUS,;
CBolicTBa pa30aBIeHHON CEPHOIl KUCIOTHI MOJIEKYJISIPHBIX, TIOJIHBIX M COKPAIIEHHBIX HOHHBIX
YpaBHEHUH peaklnii C y4acTHEM 3JIEKTPOIUTOB.
YcraHoBIeHHE IPUYMHHO-CIICICTBEHHBIX CBSI3eH MEX Iy
XUMHUYECKOU CBS3BIO, TUIIOM KPHCTAINTNYECKON PEIIeTKI
CEpHOMN KUCIIOTHI, €e PU3NIECKUMU 1 XUMHIECKUMU
CBOMCTBaMHU.
Habmronenue u onrcaHre XMMUYECKOT0 SKCIIEPUMEHTa
10 PaclO3HABAHUIO CYNb(aT-HOHOB
37(11) CepHnast CepHast KUCIOTA KaK OKHCIUTENb. [I[pon3BOACTBO CoctaBieHre MOIEKYISIPHBIX YPaBHEHUH PEeaKIHi, Xa-
KHCIIOTa KaKk CEpPHOM KUCIIOTHI U €€ IPUMEHEHHE PaKTEepU3YyIOIIUX XUMUYECKHE CBOWCTBA CEPHOM
OKHUCITUTEb. KHCJIOTBI KaK OKHCIIUTENS, SJICKTPOHHBIX YPaBHEHUI
[Nonyuenune n [IPOLIECCOB OKHUCIIEHUA-BOCCTAHOBIICHHUSI.
TIPUMEHEHNE XapakTepucTHKa MOITY4YEeHUs U IPUMEHEHUsI CepHOU
CepHOM KHCIIOTBI.
KHCJIOTBI BrinonHeHne pacueToB o XuMHIecKuM GopMyaaM 1
YPaBHEHMSIM PEaKIHid, MPOTEKAIONINX C YYaCTHEM
CEPHOM KUCIIOTHI
38(12) A3ort 1 ero Crtpoenne aTomMa 1 MOJIEKYIIBI a30Ta; CBOWCTBA XapakTepucTHKa a30Ta: CTpOeHUE, (pU3nIecKrue U XuMu-
CBOMCTBA) a30Ta Kak IPOCTOr0 BEIIECTBA YecKHe CBOMCTBA, TOJIy4eHHE U IPUMEHEHHE.

CocraBiieHue Ha3BaHUI coeIMHEHMI a30Ta 1o Gopmyre
1 ux (HopMyJI 110 HA3BAHUIO.

OOBsICHEHUE 3aBUCUMOCTH CBOMCTB (HJTH MPEJICKa3bIBa-
HHE CBOWCTB) a30Ta OT mosnokenus B [lepuommueckoit
cucTteMe XuMudeckux aimeMenToB [l. 1. Menneneena.
CocTaBieHne MONIEKYIIIPHBIX YPaBHEHUI peakUid, Xa-
PaKTEepU3YyIOINX XUMHUIECKHIE CBOCTBA a30Ta,
QJEKTPOHHBIX YPaBHEHHH MPOLIECCOB OKHCIICHHUSI-




BOCCTAHOBJICHHS. Y CTAHOBJIEHUE ITPUYMHHO-
CIIC/ICTBEHHBIX CBSI3€H MEX/y CTPOSHHEM aToMa,
XUMHYECKOH CBSA3bIO, TUIIOM KPUCTAJUINYECKON PEleTKA
a30Ta, ero (PU3NIECKUMH U XUMUYECKHMH CBOHCTBAMH.
BeInonHeHne pacueToB Mo XUMUYECKUM (pOopMyiiaM 1
YPaBHEHHUSM PEaKIIHiA, IPOTEKAIONINX C YYaCTHEM a30Ta

39(13)

AMMHAK U ero
ceorictBa. Comnu
aMMOHUS

AMMUaK, CTpOCHUE, CBOWCTBA, MOJTYICHHE U
npumeHenue. Collu aMMOHHS, UX CBOMCTBA U
npuMeHeHue. Jlabopatopble onbitbl. 31. M3yueHue
CBOMCTB amMmuaka. 32. PacrnosnaBanue coJei
aMMOHUS

XapaKkTepHuCTHKa aMMHaKa: COCTaB, (PM3HIECKUE H
XHUMHUYECKHE CBOMCTBA, MOJIy4YEHUE U IPUMEHEHUE.
CocraBieHue Ha3BaHUM conelt aMMOHUS 110 HopMyJIe U
uX (hOpMYII IT0 Ha3BAHHMIO.
CocTaBieHlEe MOJEKYJISIPHBIX YpPaBHEHUM peakuui, xa-
PaKTEpU3YIOINX XUMUYECKUE CBOIICTBA aMMHUaKa U COJIEH
aMMOHMS, JJIEKTPOHHBIX YPaBHEHHU IIPOLIECCOB OKHCIIE-
HUS-BOCCTAHOBJICHUS; YPaBHEHMHM JIEKTPOJINTHYECKON
JIICCOLMAIMY; MOJIEKYJISIPHBIX, IIONHBIX M COKpPAIIEHHBIX
HOHHBIX YPaBHEHMH pPEAKIMH C YYaCTHEM 3IIEKTPOJIUTOB.
YcTraHOBIEHHE TPUYHMHHO-CIEACTBEHHBIX CBS3EH MEXIy
XUMHYECKOH CBSA3BIO, THUIOM KPUCTAJUIMYECKON PELIETKH
aMMuaka ¥ cojiedl aMMOHMS, UX GU3NYECKUMHU U XUMHUUe-
CKMMH CBOHCTBAMM.
Habmronenne u onucaHne XUMHYECKOI0 SKCIIEPUMEHTa
110 PaclO3HaBAHUIO HOHOB aMMOHMs. Beinonuenne
pacueToB MO XMMHYECKHM (hopMynaM U ypaBHEHUSIM
PEaKLMi, MPOTEKAIOLIMX C YYACTUEM aMMMAKa

40(14)

Oxcuapl
azora(Il) u
(IVcocras,
¢usnyeckue
XUMHYECKUe
CBOMCTBA,
MIOTy4eHUE u
MIPUMEHEHH )

Oxcuner azora (1) u (IV) cocra, puzuueckue u
XUMHUYECKUE CBOWCTBA, MOJTYYCHUE U IIPUMCHECHH

XapaKTepuCTHKa OKCUAOB a30Ta: COCTaB, GU3UUECKHE U
XUMHYECKHE CBOICTBA, ONyYEHUE U
npumeHenne.CocTaBieHre Ha3BaHUH OKCHIIOB a30Ta 110
dhopmyre 1 ux (opMyI Mo HA3BaHUIO.

CocraBiieHHe MOJIEKYJISIPHBIX YPaBHEHUH peaklnid, xa-
PaKTEpU3YIOINX XUMUUECKHE CBOMCTBA OKCHIIOB a30Ta,
SIEKTPOHHBIX YPaBHEHHH MPOLECCOB OKHCIICHNUS-
BOCCTAHOBJICHHSI; MOJIEKYJISIPHBIX, TOJHBIX U COKpa-
IICHHBIX NOHHBIX YPaBHEHHUH PEAKIUI C y4acTHEM
JNEKTPOIUTOB.

YcraHoBneHHE TPUYMHHO-CICICTBEHHBIX CBSI3eH MEXITY
XUMHYECKOH CBSI3bI0, TUTIOM KPUCTAJUIMYECKON PEIIETKH
OKCHJIOB a30Ta, ero (PU3NUECKUMHU U XUMUUECKAMHU
CBOMCTBAMHU

41(15)

A3oTtHas
KHCIIOTa Kak
JJIEKTPOJIUT, €e
MIpUMEHEeHUE

A30THast KUCIIOTA KaK 3JIEKTPOJIHT, €€ CBOMCTBA 1
npuMeHeHue. femoncrpauumn. O0pasipl BAKHEHIIIHX
JUTSL HAPOJJHOTO XO03HCTBA HUTPATOB.
Na6opatopHbie onbiThl. 33. CBolicTBa pa30aBIeHHOI
A30THOM KUCIIOTBI

XapakrepucTuka a30THON KUCIIOTHI: COCTaB,
(m3uUeckue ¥ XUMHYECKIE CBOHCTBA KaK IEKTPONIHUTa,
npumeHnenue. CocTaBieHre MOJIEKYISIPHBIX YPaBHEHAN
peakiuii, XapaKTepU3yOIIUX XUMUUECKAE CBOUCTBA
A30THOM KMCIIOTBI, JJIEKTPOHHBIX YPAaBHEHUH MPOLIECCOB
OKHCIICHHUSA-BOCCTAHOBJICHNUS; MOJICKYIISIPHBIX, ITONHBIX U
COKpAIllEHHbIX HOHHBIX YPaBHEHUN pPEaKLUi C ydacTHEM
JIICKTPOIUTOB.




VY cTaHOBIEHNE NPUYMHHO-CIIEACTBEHHBIX CBA3EH MEXIY
XUMHUYECKOH CBSI3bIO, TUTIOM KPUCTAJUIMYECKON PEIIETKA
A30THOW KUCJIOTHI, e¢ HH3MISCKUMU U XUMUICCKIMU
CBOMCTBAMHU

42(16) A3zoTHas A30THasI KHCIIOTa KaK OKUCINTENb. HuTpats! n CocraBneHHEe MOJIEKYIISIPHBIX YPaBHEHHI peaKiyii, xa-
KHCIIOTa KaK HHUTPUTHI, IpOOIIeMa HX COJIePIKaHUs B PAKTEPU3YIOIINX XUMHUYECKIE CBOHCTBA a30THOI KUCIIO-
OKHCIIUTEND, e | CENBCKOXO3ANHCTBEHHON MPOIYKIMH. A3OTHBIE TBI KaK OKHCIIUTES, SJICKTPOHHBIX YPaBHEHHI MPO-
TOMy4YCHIE ynobpenus. Aemoncrpaumu. Biaumosietictsie KoH- IECCOB OKHCIICHUS-BOCCTAHOBIICHUS. XapaKTeprucTuKa

LEHTPUPOBAHHOH a30THOM KUCIIOTHI C ME/IBIO. TIOJTy9eHUS Q30THOM KUCIIOTHL. BEITIOTHEHHE pacyeToB
Na6opatopHsie onbitkl. 34. B3aumozeiicteue [0 XUMHUYECKAM (HOPMYJIaM U YPaBHCHHUSIM PEaKIIUii,
KOHHGHTpPIpOBaHHOfI A30THOM KUCJIOTHI C MEJIBIO MNPOTCKAIOLIMX C Yy4aCTHEM A30THOM KUCJIOTBI

43(17) Docdop. Crtpoenue aroma u amtorponus ¢ocdopa, cBoiicTBa Xapakrepuctuka ocdopa: ctpoeHue, Gpusnueckue u
CoenuHeHHst Oermoro u KpacHoro Qocdopa, HUX NpPUMEHEHHE. XHUMHYECKHE CBOMCTBA, MOJyYeHNUE U IPUMEHEHHE.
docdopa. OcHoBHble coenuHeHus:: okcun (ocdopa (V) u Cocrasiienue Ha3BaHUi coenHeHHH Gocdopa o dop-
Ionstue o oprodocopras kucnora, ¢ocharsl. DocdopHsle |  Myne u ux hopMyi o Ha3BaHU. OObICHEHNE
bochopHbIX yaoopeHus. [Aemoncrpauymn. OOpasipl TPHUPOIHBIX | 3aBUCHMOCTH CBOMCTB (MM MpeCKa3bIBAaHUE CBOHCTB)
yI0OpeHusIX coenuHeHni Qocdopa. OOpasubl BaKHEHIIUX yIs (hocdopa ot nmonoxenus B [lepuomuueckoii cucreme

HapoAHOro xo3siictBa docdartos. xuMuueckux anemeHToB J. Y. Menneneesa.
Na6opatophbie onbitbl. 35. I'openue dpocdopa Ha CocraBieHue MOJEKYJISIPHBIX YPaBHEHUH peakiuid, xa-
BO3/yXe U B kuciopoze. 36. PacnosnaBanue PaKTepU3YyIOUIMX XMMUYECKUE CBOICTBa (hocdopa U ero
hocdaros COC/IMHEHUH, 3JICKTPOHHBIX YPaBHEHHI ITPOIIECCOB OKHC-

JICHUSI-BOCCTAHOBJICHUS; YPAaBHEHUH JIEKTPOIUTHYE-
CKOM MCCOLMALINY; MOJIEKYJISIPHBIX, TOTHBIX U COKpa-
LICHHBIX HOHHBIX YpaBHEHUN peakiuil ¢ yuacTuem
3JEKTPOJIUTOB.
VYcraHoBNIeHHE MPUYNHHO-CICICTBEHHBIX CBSI3€H MEXAY
CTPOCHHEM aTOMa, XMMHYECKOH CBSI3bIO, TUIIOM KpHCTal-
JTUYecKol pemetku ¢ocdopa U ero coeMHEHHH, ero Qu-
3MYECKHMMH U XUMUYECKMMU cBoicTBamMu. Habmronenue u
OIICaHNe XUMHYECKOTO 9KCIIEPUMEHTA 1o
pacno3HaBaHuio (ochaT-nOHOB
44(18) | Yruepon CtpoeHue aroMa U aJIOTPONus yriepojia, CBoicTBa XapakTepucTHKa yriiepojia: CTpOeHHE, aJuIoTponus, Qu-

Crpoenue aToma
U aJUIOTPOMHS
yriepoaa,
CBOMCTBA ero
MoTupUKAIUH 1
WX IPUMEHEHUE

ero MonuQUKai 1 UX MPUMEHEHHUE.
Aemoncrpaunu. [lornomenre yriem pacTBOPEHHBIX
BEIIECTB WX Ta30B. BoccranoBneHne meau us ee
okcua yrieM. JlaboparopHble onbitbl. 37. ['openne
YIJISL B KHCIIOPOJIE

3WYECKHE U XUMUYECKHE CBOMCTBA, IIOJyIEHHE U
NpUMEHEHHE.
CocrasiieHie Ha3BaHUI COeAMHEHUH yriepona 1o Ghop-
MyJsie U ux popmyn no Hazpanuto. OObsICHEHH S
3aBHCUMOCTH CBOMCTB (MJIH MPECKa3bIBAHUE CBOWCTB)
yraepona ot nonokenus B [lepuonuueckoit cucreme
XUMUYECKHX dJ1eMeHTOB [[. . Menneneesa.
CocTraBieHnne MOIEKYISPHBIX YPaBHEHUHN peakluni, Xa-
PaKTEpU3YIOINX XMMUUECKHAE CBOCTBA yriepoa, dJeK-
TPOHHBIX YpaBHEHHI MPOIIECCOB OKUCIICHHUSI-BOCCTaHOB-
JICHUSL.

VYcraHoBNeHNEe TPUUUHHO-CIEICTBEHHBIX CBS3EH MEXKIY

CTPOCHHEM aTOMa, XMMHUYECKOH CBS3BIO, THIIOM KpHCTAJ-

JMYECKON PElIeTKH YIiepona, ero Gu3nieckuMu M XUMH-




YECKUMU CBOMCTBAMU

45(19)

OKcuapl
yrnepopa(ll) u
(), ux
CBOICTBa u
[IpUMEHEHUE

Oxcunpl yriepona (1) u (IV), uX CBOIMCTBA U
NpUMEHEHHE

XapakTepHCTHKa OKCHJIOB YIIIEPOAA: COCTaB,
(usnuecKUe U XUMHYECKUE CBONCTBA, MONTYYCHUE U
npumenenue. CocraBiieHre MOJIEKYIISIPHBIX YPaBHEHUH
peakiuii, XapakTepU3yIOINX XUMHUYECKE CBOMCTBA
OKCHJIOB YIJIEPOJIa, JIEKTPOHHBIX YPaBHEHUH IPOIIECCOB
OKHCIICHUS-BOCCTAHOBIICHUS; MOJIEKYJIIPHBIX, ITOJHBIX 1
COKpAILEHHBIX HOHHBIX YPABHEHUH peakLnil C y9acTHEM
3JEKTPOIIUTOB.

YcraHoBIEHNE TPUUUHHO-CIIEICTBEHHBIX CBS3EH MEXIY
XUMHUYECKOH CBSI3bI0, TUTIOM KPUCTAJUIMYECKON PELLIETKN
OKCHUJIOB yriieposia, ux GU3MIECKUMU U XUMUIECKIUMHU
CBOMCTBaMHU

46(20)

VYronpHas
KHCIIOTa U ee
COJIH.
KectkocTh
BOIBI U
CITOCOOBI €€
yCTpaHEHHs

VYronbHast kuciaota. Conu yrojabHOH KHCIIOTHI:
KaJIBLIUT, CO/IA, IOTAII, MX 3HAYCHHE U IPUPOJIE U
JKM3HH YerioBeka. JKecTKOCTh BOJIBI U CIIOCOOBI e¢
YCTpPaHCHHUSI.

Aemoncrpaunn. OOpasib! IPUPOIHBIX COSTUHCHUH
yriepoaa. O0pasiibl BaXHEHIINX /71l HAPOIHOTO
X031CTBa KapOOHATOB.

Na6opatopHbie onbithl. 38. [lonyueHne yronpHou
KUCIIOTHI U U3y4eHue ee cBoicTB. 39. [lepexon
kapOoHaTOB B rupokapOoHatsl. 40. Paznoxenue
THIIpOKapOOHaTa HATPHS

OmnpeneneHus MOHATHI «BpEMEHHAs KECTKOCTb BOJIBI»,
«IIOCTOSIHHASI ’KECTKOCTb BOJIBI», «00LIast ’KECTKOCTh
BOJIBD».

XapaKTepUCTUKa YroJIbHOW KUCIIOTHI U €€ COJEH: COCTaB,
(hu3nYecKue U XUMHUYECKHIE CBOWCTBA, MOTYYEHHE U MPH-
MEHEHHE.

CocrasiieHre Ha3BaHUH COJNIEH YrOJBbHOW KUCIIOTHI 1O
hopmyne u ux popmyin o HazBaHuro. CocTaBicHUE
MOJIEKYJIIPHBIX YPaBHEHUHN peakiii, XapaKTepU3yIoIuX
XUMHUYECKUE CBOMCTBA yroJbHON KUCIOTHI U €€ CONeH,
YpaBHEHUH 3JIEKTPOIUTUYECKON AUCCOIUALINY;
MOJIEKYJISIPHBIX, TIOHBIX M COKPAIIEHHBIX HOHHBIX
YpaBHEHHUH peakluii C y4acTHEM JIEKTPOIUTOB.
Onucanue croco0OB yCTPAHEHU S )KECTKOCTH BOJIBI U
BBIMIOJIHEHUE COOTBETCTBYIOLIETO XUMHYECKOTO
JKCIIEPUMEHTA.

Habmronenue u onrcaHre XMMHUYECKOTO SKCIIEPUMEHTa
0 pacro3HaBaHUIO KapOOHAT-HOHOB. BrimonHeHne
pacyeToB Mo XUMHIECKUM (HOPMYIIaM B ypaBHEHHUSIM
peaxiuii, MPOTEKAIOIIUX C yIACTHEM COETUHEHHI
yriiepoaa

47(21)

Kpemumnit
Crtpoenue
aToMa
KpPEMHHST;
KpHCTaJTH4e-
CKUH KPEMHHH,
€ro CBOWCTBA U
MIpUMEHEeHne

Ctpoenne atoMa KpPEMHHUS;  KPHUCTAJUTHYECKHUI
KpEMHUH, ero CBOMCTBA U MPUMEHEHNE

XapaKTepuCTUKa KPEMHHUS: CTPOCHHS, PU3NIECKUX U
XUMHUYECKUX CBOMCTB, OIYIEHUS U IPUMEHEHUSL.
CocraBiieHUe Ha3BaHUI COeAMHEHUI KpeMHHUsI 110 (op-
Mysie U ux popmyn o HazBauuto.OObsICHEHHE
3aBHCUMOCTH CBOMCTB (MJIH MPECKa3bIBAHUE CBOWCTB)
KpemHUsI OT nonoxenus B [lepuoamueckoit cucreme
XUMUYecKuX 35eMeHToB /. 1. Menneneena.
CocraBieHne MONIEKYIIIPHBIX YPaBHEHUI peakUid, Xa-
PaKTEpU3YIOMNX XUMHUIECKHIE CBOWCTBA KPEMHHUSI, HIICK-
TPOHHBIX YpaBHEHHI POIIECCOB OKUCIICHUSI-BOCCTaHOB-
JICHUSL.




VYcraHoBieHue TNPUIUHHO-CIICACTBCHHBIX cBsI3EH MCXKAY
CTPOCHUEM aTOMa, XUMHUYECKOU CBA3bI0, TUIIOM
KpPICTaJ'IJ'IPI‘ICCKOﬁ PCHIETKU KPEMHHS, €0 (I)I/IBI/I‘-ICCKI/IMI/I
U XUMHUYECKHUMU CBOMCTBAMU

48(22) Coenunenus Oxcun xpemuust (IV), ero npupousie XapakTepucTHKa COeIMHEHUI KPEMHHUSI: COCTaB,
KpEMHUS pazHoBuaHOCTH. CHIMKAThl. 3HAYCHUE COEIMHEHUN (usnyecKre U XUMHUYECKUE CBOMCTBA, MOTYYCHUE U MTPHU-
Oxcun KpPEMHHUS B )KUBOW M HEXXHUBOW NpUpPOJIE. MEHEHHE.
kpemHus (IV), BAemoncrpaumn. OOpasipl IPUPOTHBIX COSTUHEHUI CocraBieHre Ha3BaHUI COSIMHEHUI KpeMHHUs 110 (Hop-
ero KpeMHUs1. JlabopatopHble onbitbl. 41. [lonyuenue Myre 1 ux Gopmyn o HaszBauuio. CocTaBieHue
TIPUPOHBIC KPEMHEBOW KUCIIOTHI U U3y4EHUE €€ CBOICTB MOJIEKYJIAPHBIX YPaBHEHHUH peakiuii, XapaKTepu3yOLIIX
Pa3HOBHIHOCT XHUMHUYECKHE CBOMCTBA COSIMHEHNN KPEMHHUS,
u. CuImkaThl AJIEKTPOHHBIX YpPaBHEHHH MPOLIECCOB OKUCIICHUS-
BOCCTAHOBJICHHSI, YPAaBHEHUH 3JIEKTPOIUTHYECKOM
JTUCCOLIMAIIMN; MOJICKYJISPHBIX, ITOJTHBIX U COKPAICHHBIX
HOHHBIX YPaBHEHUH peaKkUnil C y4aCTUEM JIEKTPOJIUTOB.
YcraHoBNIEHHE IPUYHUHHO-CIIEICTBEHHBIX CBS3CH MEX Ly
XUMHYECKOH CBS3bIO, TUIIOM KPUCTAJUIMYECKOH PElIeTKA
COCIMHEHHUH KPeMHHU S, ero (pU3n4ecKuMU U XUMH-
YeCKMMU cBoWicTBaMu. Habmronenue u onucanue
XUMHUYECKOT0 9KCIIEPUMEHTA 10 PacllO3HABAHUIO
CUJIMKAT-UOHOB. BEINONHEHNE pacyeToB 10 XMMHYECKUM
(hopMyIaM 1 ypaBHEHHUSIM Peakluii, IPOTEKAIOIHX C
y4acTHEM COCIMHEHUH KpeMHHUS
49(23) | CunukatHas IonsaTre o cunukaTHON npoMslneHHOCTH. CTeko, | XapaKTepHCTUKA CHITUKATHOMN IPOMBIIUICHHOCTH
MIPOMBIIIIJICH- LIEMEHT, KepaMuKa. fiemoHcrpauuun. OOpasiibl
HOCTb CTEKJIa, KEPAMHKH, [IEMEHTa
50(24) | O6obuieHre 1m0 Bbruncnenust mo XxumuyeckuM QopMmysiaM U ypaBHEHUSIM
teme «Hemeran- peakIyii, MPOTEKAIOIUX C YIaCTHEM HEMETaJIOB U UX CO-
JIBI» €MHEHUH.
IIpencraBnenue nnpopmanuu mo teme «Hemeramisn» B
BujIe TaONHII, CXeM, OIIOPHOTO KOHCIIEKTA, B TOM YHCIIE C
npumenenuem cpeacts UKT.
OrcranBaHne CBOEH TOUKH 3PEHHS, €€ apryMEHTalus U
MOATBEPKIcHNE (PaKTaMu.
Cocrasnenue pedepara o onpeneneHHon popme
51(25) Konrtponbhas KPN23
pabota Ne3 1o
Teme
«Hemeramnb»
TEMA 4. MTPAKTUKYM 2. «<CBOVICTBA COEAVIHEHWIA HEMETA/I/TIOB> (3)
52(1) [IP 2 Pemenne | Pemenne OKClepUMEHTANBHBIX 3agad IO TeMe | DKCIHEepHMEHTAbHOE MCCIEIOBaHNE CBOMCTB HEMETAILIOB
JKCIIe- «[Toarpymia ranxoreHoB» U UX COCIWHEHWH, pelleHrne dKCIEePUMEHTAIBHBIX 3a1ad
PUMEHTATBHBIX o Teme «I[loarpyria raJoreHoB».

3a/1a4 110 TEME

Pabota ¢ 1a00paTOpHEIM 000pY/IOBAHHEM W HArpeBaTEllb-




«Iloxgrpynmna
TaJIOTEHOBY

HBIMH TIPHOOPaMU B COOTBETCTBUH C TPABHJIAMH TEXHUKU
0€30MaCHOCTH.
Hab:roieHre 3a CBOMCTBAMH I'aJIOTCHOB, X COSANHEHUN
U SIBJIICHUSMH, TIPOUCXOASAIIUMHU ¢ HUMH. OnncaHue
XUMHYECKOT0 AKCIIEPUMEHTA C IIOMOILBIO0 €CTECTBEHHOTO
(pyccKOro Wi poiHOT0) A3bIKA U A3bIKA XUMHHU.
DopMynupoBaHUE BBIBOJIOB IO PE3YJIbTaTaM IIPOBEICH-
HOT'0 3KCIIEPUMEHTA.
Opranuzanusi yueOHOro B3aMMOJICHCTBHSI B TPYIIIE

Ilonyuenue, co-
Oupanue u pac-
[I03HABaHUE Ta-
30B

53 (2) ITP 3 Pemennie | PemreHwe SKCHEPUMEHTANBHBIX 3a7ad IO TeMe | OKCIIEPUMEHTAJIBHOE MCCIICIOBAHUE CBOWCTB HEMETAILIOB
9KCIIe- «[Toxrpyrmma Kkucmopona» U UX COCAWHEHHUH, pelIeHHe SKCIEPHMEHTAIBHBIX 3a/1a4
PUMEHTAIIbHBIX no Teme «Iloarpymma xucmoponay.
3aJad4 1o TeMe PaGota ¢ mabopaTopHEIM 000pYIOBaHUEM M HarpeBaTeIb-
«ITonrpymma HBIMH TIPHOOPaMH B COOTBETCTBHH C IPABHJIAMH TEXHHKU
KHCJIOPOZa 0€30I1aCHOCTH.

HabmroieHue 3a CBOMCTBaME KHCIOPOJA, CepHl, UX CO-
SIIMHCHHUHN U SIBJICHUSMH, IPOUCXOAIINMI C HUMH.
OmnmcaHne XUMHYECKOT0 SKCIIEPUMEHTA C ITOMOIIBIO eC-
TECTBEHHOT'O (PYCCKOTO MM POJJHOTO) SI3bIKA U SI3BIKA
XUMHUH.

DopMynupoBaHUE BBHIBOAOB IO pe3ylbTaTaM IPOBEAEH-

HOT'O HKCTIEpUMEHTA.

Opranu3anys y4eOHOro B3auMOJICHCTBYSI B TPYIIIE

54 (3) IP 4 ITony4enue, coOupaHue 1 paclio3HaBaHUE Ia30B Pabora ¢ 1abopaTopHbIM 000pYAOBaHHEM U HarpeBaTellb-

HBIMH NIPUOOpaMU B COOTBETCTBHHM C MPaBUIAMHU TEXHHKH
0e30MmacHOCTH.

Habntonenue 3a cBOHCTBAMH HEMETAJUIOB M MX COEIUHE-
HUH W SBJICHUAMH, NPOUCXOMAIMMU ¢ HuMH.Omnucanue
XUMHYECKOI'0 KCIEPUMEHTA C IMOMOIIBIO €CTECTBEHHOIO
(pyccKkOoro WM pPOTHOTO) S3bIKa M SI3bIKA XUMHHU.
®opMynmupoBaHHE BBIBOAOB IO pe3ylbTaTaM HpPOBEAEH-
HOT'O 9KCIIEPUMEHTA.

Opranuzanys yueOHOro B3aMMOJICHCTBHSI B TPYIIIE

TEMA 5. OBOBLLEHWE 3HAHWI MO XMW 3A KYPC OCHOBHOW LLKO/IbI. MOATOTOBKA K TOCYAAPCTBEHHOW NTOTOBOW ATTECTALLAI

(TNA) (10)

CKHX CBSI3€l U
THIIBI
KpHUCTaJITHYe-

TAJUTMYECKUX PEIIeTOK. B3auMocBs3b cTpoeHHs 1
CBOIICTB BEIIECTB

55-56 Ilepuoamueckuit Ilepuoamueckuii 3axoH u [leprogmueckas cucrema TIpencraBnenue nHGOPMALIUH IO TEME

3akoH u llepuo- xuMmmrdeckux nemenToB Jl. 1. Menneneesa. «lepuomuaecknii 3axoH u [lepnonuueckas cucrema /.
(1-2) JIUJecKasi CUCTe- Duznyeckuii CMBICT TOPSIIKOBOTO HOMEPa . MenneneeBa B cBeTe TE€OpUN CTPOSHUS aTOMay» B

ma 1. I. Menne- 9JIeMEHTa, HOMEPOB TIePUOJa U TPYIIIIEI. BHjIe TaOMNHII, CXeM, OIIOPHOTO KOHCIIEKTa, B TOM YHUCIIE C

JeeBa B CBETE 3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB JIIEMEHTOB U npumenenuem cpeacts UKT.

TEOpUH MX COeJUHEHUH B IepHOIax U IPYyIIax B CBETe BrimonHeHne TeCTOBBIX 3aJaHUH TI0 TeMe

CTpPOEHUS aToMa TIPEJCTaBJICHUI O CTPOCHUH aTOMOB 3JIEMEHTOB.

3uauenue [leprnoguaeckoro 3akoHa

57 (3) Bunpr xumunyge- Bunp! xumudaeckux cBsa3eil ¥ TUIIBI KpUC- IpencraBnenne madopMmanuu mo teme «Buapl xuMude-

CKUX CBSI3€Ml M THUIIBI KPUCTAJUIMYECKUX perreTok. B3awu-
MOCBSI3b CTPOCHHS U CBOMCTB BEIIECTB» B BHAE TAOMIHII,
CXEM, OIOPHOTO KOHCIEKTA, B TOM YHCIE ¢ IPIMEHCHHEM




CKHUX PEIIETOK. cpencrs UKT.
BsaumocBssi3p BerinonHeHne TecTOBBIX 3a1aHUI 10 TEMe
CTPOEHHUS U
CBOWCTB
BELIECTB
58-59 Knaccudukanms Knaccugukanys XuMHuecKux peakiui no IMpencrasnenne nHPpopMmanuu o Teme «Kiaaccupukanust
XUMHUYECKUX pe- Pa3IMYHBIM MPU3HAKaM (YHCIIO U COCTaB XUMHUYECKUX PeaKluii 1o pa3nnyHbIM npu3HakaMm. Cko-
(4-5) Ak 1o pearupyonmx u o6pa3y101u1/1xc51u BEILIECTB; HAJIMYHE POCTb XUMUYECKUX PEAKLUiD» B BUJIE TAOIHII, CXEM,
PasIM4IHBIM rpaHuLbl paszaena (as; TemmoBon 3 dekr; OIOPHOTO KOHCIIEKTA, B TOM YHCJIE C TIPUMEHEHUEM
TIPU3HAKAM. W3MEHEHUE CTETeHEei OKUCIICHNUS aTOMOB; cpencts UKT.
CkopocTtb WCIOJIb30BaHKE KaTaJIN3aTOpa; HalpaBJieHHE BEIMONHEHNE TECTOBBIX 3aaHUM 110 TEME
XHUMHUYECKUX pe- rpotekanusi). CKOpOCTh XUMHYECKUX PEAKLIUN 1
aAKIUH (hakTopsl, BIUSIOIINE HA HEe
60-61 Knaccugukan | IIpocteie u  ciokHble BemectBa. Mertamibl U IIpencraBnenue nnpopmanuu o teme «Knaccupukarps
us v cBoicTBa | Hemetaiibl. CocraB, KiaccHpuKanus UM oOIIME | | CBOMCTBAa HEOPraHWMYECKUX BEIIECTBY» B BUJIE TaOJUII,
6-7) Heop- XMMHYECKHE CBOHCTBA OKCHIIOB M THIPOKCHIOB CXE€M, OIIOPHOTO KOHCIIEKTa, B TOM YHCJIE C
TaHUYECKUX (ocHOBaHMIA, KHCIIOT, aM(OTEPHBIXTHIPOKCHIIOB), npumenenueM cpeacts UKT.
BEIIIECTB conus cBetre TOJ] BeInosiHeHHE TECTOBBIX 331aHUH 10 TEMe
62 (8) T'enernueckue T'enernyeckue psabl MeTawIa, HEMETaIa U IIpencraBnenue napopmanun o teme «I eHernyeckue
PszIBI MeTasIa, HEePEXOIHOr0 MeTaIa PsLIBL MeTajIa, HeMeTallla ¥ IEPEXOIHOr0 MeTajliay B
HeMeTaia u BUjie TabNuII, CXeM, OIIOPHOT0 KOHCIIEKTA, B TOM UHCIIE C
MIEPEXOTHOIO npumenenueM cpencts UKT. BrimonHenne TecToBbIxX
MeTajia 3aJaHuH 110 TEMEC
63-64 Tpenunr- TpenuHr-rectupoBaHue 1o Bapuantam [ A BoinonHenue Tecra 3a Kypc OCHOBHOM ILIKOJIBI
TECTUPOBAHUE MIPOLIBIX JIET ¥ IEMOBEPCHH
(9_1 O) o BapuaHTaM
I'MA npouuibix
JeT WU JIeMo-
BEPCHH
65-67 Wrorosas KPN24
KPNe4
(1-3)
68 (4) Anamuz KP
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1.IlpumepHas mporpamMma 1o y4eOHbIM MpeaMeTaM. XUMHUs. 8-9 KIIacChl: MPOEKT.- 2-¢ u3., 1opad. M.: I[Ipoceemenue, 201 1. (CtanaapTsl BTOPOro
MTOKOJICHUS).
2.ABtopckas nporpamma O.C.I'abpuensina, coorBerctBytomas denepanbHomy ['ocyaapcTBeHHOMY 00pa30BaTeIbHOMY CTaHIAPTy OCHOBHOTO O0IIIETO
oOpa3zoBaHus U AomymieHHas MUHUCTEPCTBOM oOpa3zoBanus U Hayku Poccuiickoit @enepanun (IIporpamma kypca xumun ist 8-9 kimaccoB
obmeoOpazoBaTenbHbIX yupexaenuit / O.C.I'abpuensn. — M.: Ipoda, 2012r.).
3. Xumus. 9 kmacc: yue0. J{ns obmieoopasosar.yupexaennii / O.C.I'abpuensH. -13-¢ u3a., crepeorut.- M.: [lpoda,
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1. I'abpuensn O. C., L.I.OctpoymoB. HacronbHas kaura yaurens. Xumus. 9 ki1.: Meroaudeckoe nocobue. — M.: JIpocda,

2. Xumus. 8 ki1.: KonTposibHbIe U poBepouHbie padoThl K yuedbHuky O. C. I'abpuensna «Xumusd. 9/ O. C. I'abpuenssa u ap. — M.: JIpoda.,.
3.T'abpuensn O. C., Bockoboiinukosa H. I1. Xumus B Tectax, 3amauax, ynpaxaeHusx. 8— 9 ki. — M.: JIpoda,
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1.I'abpuensn O. C., cnagkoB C.A.. Paboyas Tetpans. 9 k 1. K yuebnuky O. C. I'abpuensna «Xumus.9». — M.: JIpoda, 2012.
2. Terpanw nmst 1aGOpaTOPHBIX OMBITOB U MpakTUUeCKux paboT k yueoHuky O.C.I"'abpuensna «Xumus .9 knaccey ['abpuensu O.C., Kynmosa A.B.-M.:

Hpoda, 2012.



