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1. Ilnanupyemble pe3y/IbTaThl OCBOCHHMS YU4eOHOr0 nmpeaMeTra.

enan n 3a7a4u YPOBHSI OCHOBHOTI'0 00111er0 00pa3oBaHMs:

®0CBOCHHME 3HAHMH O XUMHUYECKOM COCTABIIOIICH €CTECTBEHHOHAy4YHOM KapTUHBI MUDA,
BAXHEHMIINX XUMUYECKUX NOHATHAX, 3aKOHAX U TEOPHSIX;

e OBJIa/lcHHMEe YMEHHMSIMH TPUMEHATHh TOJYYECHHBbIC 3HAHMUA M OOBACHEHHS pPa3HOOOPA3HBIX
XMMHUYECKHX SIBIICHUM U CBOWCTB BELIECTB, OLIEHKH POJIM XUMHU B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTMH U
MOJIyY€HUHU HOBBIX MaTEPUAJIOB;

epa3BUTHE TI03HABATEIbHBIX HMHTEPECOB M MHTEJUIEKTYaJbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITEJILHOTO TPHOOpPETeHHUsT XUMHUYECKMX 3HAaHUM C MCIOJB30BaHMEM pa3IMYHBIX HMCTOYHHKOB
uH(bOpMalH, B TOM YHUCJIE KOMIbIOTEPHBIX;

® BOCIIUTAHUE YOEXKJIEHHOCTH B TO3UTUBHON POJM XUMHUH B KH3HH COBPEMEHHOIO OOIIEeCTBa,
HEO0OXOAUMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIICHHSI K CBOEMY 37I0POBBIO M OKpY>KalOIIEeH Cpeie;

e IpUMEeHEHHE MOJYYEeHHBIX 3HAHUW M YMEeHHWil 11 0€30IacHOTO WCITOJb30BaHUs BEIICCTB U
MaTeprajioB B 6I>ITy, CEIILCKOM XO34dUCTBE W Ha MMPOU3BOACTBC, PCHICHUA TPAKTUYCCKHUX 3aad B
TIOBCETHEBHOM KHU3HHU, MTPEIYNPEIKACHUS SBICHUH, HAHOCSIIMX BPEJI 3JI0POBBIO YEIIOBEKA M OKpYIKaroIIeh
cpene.

Lenu u 3a7a4u ocBoOeHUs Y4eOHOro nmpeameTa « XumMus», 9 kiace

®  OCBOEHHMEe BKHEHIIMX 3HAHUNW OO0 OCHOBHBIX MOHATHUAX U 3aKOHOB XUMHUHU, XMMHYECKOMH
CUMBOJIVKH;

e  oOBJaJeHHEe YMEHUSIMH HaONIOJaTh XHUMHYECKHE  SIBJICHHS, INPOBOJAUTH XHUMHUYECKHUI
9KCIIEPUMEHT, MPOU3BOJUTH pACUYEThl HA OCHOBE XHMHUYECKHX (OpMYyN BEIIECTB M YpaBHEHHIA
XMMHYECKHUX PEaKIU;

e  pa3BHTHE [MO3HABATEJIBHBIX HMHTEPECOB M WHTEIUICKTyalbHBIX CIIOCOOHOCTEH B MpoIiecce
MPOBEJICHUSI XUMUUECKOI0 SKCIIEPUMEHTA, CAMOCTOSITEIbHOTO MPUOOPETEHHSI 3HAaHUN B COOTBETCTBUU
C BO3HUKIINMH KU3HEHHBIMH ITOTPEOHOCTSIMU;

¢ BOCNUTAHHE OTHOIICHHS K XUMHUH KaK K OJHOMY U3 (yHIaMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHS U DJIEMEHTY O0IIEeYETIOBEUECKON KYIbTYPHI;

e  [pUMeHeHHe TOJTYYCHHBIX 3HAHUH M YMEHHUH JUIg 6€30MacHOTO MCIOJIb30BAHUS BEUIECTB U
MaTepHUaIoB B OBITY, CEIbCKOM XO3MCTBE W Ha MPOU3BOACTBE, PEIICHUS MPAKTUYECKUX 3a7ad B
MIOBCEJTHEBHON KHM3HM, TPEIYNPEKACHUS SBICHUA, HAHOCANINX BpeX 3/J0pOBBIO YEJOBEKA W
OKpYXKarolleu cpeae.

3agauu o0yuyeHnus:

®IPUBUTH TIO3HABATEILHBI HWHTEPEC K HOBOMY JUISl YYCHHUKOB MPEIMETY 4Yepe3 CUCTEMY
pPa3HOOOpa3HBIX MO0 (opMe YpPOKOB H3yYEHHsS HOBOI'O MaTepuala, JIabopaTopHble pPaboTHI,
HKCKYPCHH, HECTAaHAAPTHBIE YPOKH KOHTPOJIS 3HAHUIA;

eCcO3/1aBaTh yCHOBHS i1 (OPMHUPOBAHUS Yy ydYalllUXCS TNPEAMETHOH U ydeOHo-
UCCIIEIOBATEILCKOM KOMIIETEHTHOCTEH:

©00€ECIEUNTh YCBOCHHE YYAIIMMHUCS 3HAHUM OCHOB XUMHUYECKOW HAyKH: Ba)KHEUIIHNX
(bakTOpoB, MOHATHI, XUMHUYECKUX 3aKOHOB M TEOPHH, S3bIKa HAYKH, JOCTYIHBIX OOOOIICHHIA
MHUPOBO33PEHYECKOTO XapaKTepa B COOTBETCTBUH CO CTAHIAPTOM XMMHUYECKOTO 00pa30BaHMS,

e Ccrioco0cTBOBaThH POPMHUPOBAHUIO Y IIKOJIHHUKOB MPEIMETHBIX YMEHHI U HABBIKOB: YMEHUS
paboTaTh ¢ XMMHYECKMM 00OpyHOBaHHEM, HAOJIOJaThb W ONUCHIBATH XUMHUYECKHE SIBICHUSA,
CpaBHHUBATh WX, CTABUTh HECJIOKHBIE XMMHUYECKUE OIBITHI, BECTH HAOIIOJACHHUS Yepe3 CHUCTEMY
71a00paTOPHBIX, MPAKTHYECKUX PadOT U IKCKYPCHUU;

®IPOJIOJUKUTH pa3BUBaTh Yy OOydamomuxcs oOmieyueOHble YMEHHS W HaBBIKH: 0co0oe
BHUMAaHUE yJEIUTh PA3BUTHIO YMEHHS TIepecKa3bIBaTh TEKCT, aKKypaTHO BECTH 3aIMUCH B TETPAIU U
JIeNIaTh PUCYHKH.



3agaum  pa3BUTHA. CO3/aTh YCIOBUA JUISl Pa3BUTHS Y IIKOJbHUKOB HWHTEIUIEKTYaJIbHOM,
HYMOITMOHAILHOW, MOTHBAITMOHHOU U BOJIEBOM C(epHI:

- CJIyXOBOH W 3pUTEIHHON NMaMsITH, BHUMAHWSI, MBIIIIJICHUS, BOOOpaKCHHUS,

-3CTETHYECKNX YMOITHH;

-TIOJIOKHUTENFHOTO OTHOILICHHS K y4uebe;

-YMEHHsI CTaBHTh IIETU 4Yepe3 ydeOHBbI MaTepuan KaKIOro ypOoKa, HCIOJIh30BaHHE Ha YpPOKax
KPACUBBIX HATJISAHBIX MOCOOUH, MY3BbIKAIBHBIX (DPAarMEHTOB, CTUXOB, 3arajoK, ONpeaeIeHHe 3HAYUMOCTH
T000T0 ypoKa JIsl KaKI0TO YICHUKA.

3agauyu BOCIUTAHUS:

¢ CII0COOCTBOBATh BOCIIMTAHUIO COBEPILICHCTBYIOIUXCS COLUAIBHO-YCTICIIHbBIX JINYHOCTEH;

¢ OopMHpOBaHUE Y YUALTUXCS KOMMYHUKATUBHON U BaJICOJIOrMUECKOW KOMIIETEHTHOCTEH;

e hopMUPOBaHHE TYMAaHUCTHUUYECKHX OTHOIIEHUH M DSKOJOTMYECKH IeJ1eco00pa3Horo
MOBEJICHHS B OBITY M B IIpOIECcCe TPYIOBOU JEATEIbHOCTH;

®BOCIIUTAHNUE OTBETCTBEHHOI'O OTHOIIEHUS K MPUPOJE, OEPEekKHOr0 OTHOLIEHUS K y4eOHOMY
000py/ZIOBaHHIO, YMEHHE JKUTh B KOJUIEKTHBE (OOLIAThCS M COTPYIHUYATh) uYepe3 Yy4deOHbI
MaTepHall Kax10ro ypoka.

VYuebnblil mpenMeT uzydaetcs B 9 kiacce, paccuntad Ha 70 yacoB (2 4 B HEZleNI0).

B pe3ysbTare ocBoeHHsI Kypca XuMuH 9 Kiiacca
Obyuarouwguecs 0011cHbL 3HAMD:

®  [IOJIOKCHHE METAJJIOB M HEMETAJIOB B meproandeckoii cucteme J[.M.MeHeneena;

e o0mme ¢u3NYECKUEe M XHWMHUYECKHE CBOWCTBA METAJIJIOB M OCHOBHBIE CIIOCOOBI HX
MOJTyYCHUS;

® OCHOBHBIC CBOWCTBA ¥ NPUMCHEHHE BaXXHCUIIMX COCIAWHCHHWHA  IIEJIOYHBIX U
EJTI0YHO3EMEIIBHBIX METAIJIOB, aJTFOMUHHS;

° Ka4CCTBCHHLBIC peaKI_II/II/I Ha BamHeﬁmne KaTHUOHBI 1 aHUOHBI,

®  [PUYMHBI MHOTOOOpAa3us YIIEPOJHBIX COSTUHEHHH, BaKHEHINe (HYHKIIMOHATBHBIE TPYIIIBI
OpraHn4eckux BemecTs. HomeHknaTypy, cTpoeHre, CBOMCTBA M MPAKTUYECKOE MPUMEHEHHE OCHOBHBIX
MpeJCTaBUTENIC TPYINI  OpraHudecKkux BemiecTB. [loHsATHE O peakmusax JTepuUKaInu,
HOHI/IMepI/IBaHI/II/I " ITOJINKOHACHCAIIUN.

Honscnvl ymemn:

¢  Ha3pIBATB:XMMHMUYECKHE BEIIECTBA, COCAUHEHMS U3YUEHHBIX KJIACCOB.

e  O00BACHATb: (GU3NYECKUNA CMBICT aTOMHOIO (IOPSIHOTO0) HOMEpa XUMHUYECKOro 3JIEMEHTa,
HOMEp TpyINIbl M TMEpUoJa, K KOTOPHIM JJIEMEHT MPHHAJICKUT B MEPUOAMYECKON CHCTEME
J.11.MenneneeBa: 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 2JIEMEHTOB B INpEAEax MasbIX IEPUOIOB U
[JIaBHBIX IpyNM; cymHocTs TO/I.

e  aBaTh OIpPEIAECICHMS U NPUMEHATH CIEIYIOIINME MOHATHUS: CIUIaBbl, KOPPO3UsI METAIIOB,
HepeXOHbIE FJIEMEHTHI, aM()OTEPHOCTb.

®  XapaKTepH30BaTh: XMMHMYECKHE CBOWCTBA KJIACCOB M IPYNI XUMHYECKUX HJIEMEHTOB
(LIEOYHBIX IIEJIOYHO3EMEIbHBIX METAJVIOB, TaJOr€HOB) M BaXXHEHIIMX XUMHUUYECKHUX 3JIEMEHTOB
(amoMuHMS, KeJ€3a, Cepbl, a30Ta, Gpocdopa, yriepoja U KpEMHHUS) B CBETE U3YYEHHBIX TEOPUIl.

e  omnpeAeNsTh: NPUHAAJICKHOCTh BEIIECTB K ONPEICICHHOMY KJIACCy COEIUHEHHH, THUIIBI
XUMHUYECKHUX PEaKIMH, BAJICHTHOCTb U CTENEHb OKHUCIEHUS DJIEMEHTa B COCIUHEHMSX, BO3MOKHOCTh
MPOTEKaHUsl PeaKil HOHHOrO0 OOMEHa.

®  COCTABJATH:  (HOPMYJbl HEOPraHUYECKUX W OPraHWYECKUX COCJAMHEHUH H3y4eHHBIX
KJIACCOB; YPaBHEHMsS XMMHYECKHMX PEaKIMid, MOATBEP)KAAIOIIMX CBOWCTBA M3YUYEHHBIX BEIECTB, UX
TEHETHYECKYIO CBS3b.

e o0pamaTrbes: C XUMUYECKOI MOCyn0il 1 1a0opaTOpHBIM 000PYIOBAHUEM.
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¢  pacmo3HaBaTh OIBITHBIM ITYTEM: YTICKUCIBIA Ta3, aMMHUAK, PACTBOPHI KUCIIOT U IIEIO0YEH,
XJOpUA-, cyiabdar-, KapOOHAT — HOHBI.

®  BBIYHCJIATH. MAaCCOBYIO [IOJI0 XHMHYECKOTO OJJIeMEHTa 1O (GopMylie COCAHHEHUS;
MacCOBYIO JIOJII0 BEILECTBA B PACTBOPE; KOJMUYECTBA BEIECTBA, O0BEM MJIM MAacCy IO KOJIWYECTBY
BEIIECTBA, 00EMY HITU MAaCcCe PEareHTOB WM TPOJIYKTOB PEaKIIUH.

OO6uaronyecst JOMKHBI K KOHITY 00ydIeHUS:
® HA3bl6AM b N3YUCHHBIC BEIECTBA 110 «TPHBHAIBHOIY WITH MEXTYHAPOIHOW HOMEHKIIATYpE;

eonpedenams. BAICHTHOCTb U CTENEHb OKHUCJICHUS XUMHUYECKHX SJEMEHTOB, THUI
XUMUYECKONW CBSI3M B COEIMHEHMSAX, NPHUHAJIEKHOCTh BEIIECTB K PA3JIMYHBIM Kjlaccam
OPraHUYECKUX COCITMHEHUN;

eXapaxmepu30eams. >SIEMEHTbl MaJIbIX MEPUOJOB MO HUX IMOJOXKEHHUIO B MHEPUOAUYECKOM
cucreme J[.M.MeHnneneeBa; CTpo€HHE M XUMHUYECKHE CBOMCTBA HW3YYEHHBIX OPraHUYECKUX
COCIUHCHU;

®00bACHAMY. 3aBUCHMOCTb CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOCHUS; IPHUPOLY
XUMHUYECKON CBSI3U (MOHHOW, KOBAJCHTHOW, METAJUTMYECKOW); pOJb XUMHU B (POPMHUPOBAHUH
COBPEMEHHON €CTECTBEHHOHAYyYHOW KapTHHBI MHpa, B TNPAKTUYECKOM NEATENBHOCTH JIOACH U
CaMoOro y4eHHKA

® GLINONHAMb XUMUYECKUT IKCREPUMERM TIO PACTIO3HABAHUIO BAXHEHIINX HEOPraHNIECKUX
¥ OpPraHMYECKUX BEIIECTB;

* 1IPO60OUmMpb CAMOCTOSATEIILHBIN MOMCK XUMUYECKOH HH(OpMAINHU ¢ UCTIONB30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX U3AaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WNHTepHeTa); NCHOIb30BaTh KOMIIBIOTEPHBIE TEXHOJIIOTHH JJ1s1 00PaOOTKH 1 TIepeladuil XUMUIeCKOH
UH(POPMALIUH U €€ TPEICTABICHUS B PA3IUYHBIX (hopMax.

Hcnonb3oBarth npuodpeTeHHble 3HAHUS W YMEHHSI B TNPAKTHYECKON AeATeJbHOCTH U
NOBCEeTHEBHOM KM3HM 1.
° 0e30macHOro o0palleHus ¢ BeIeCTBAMHU U MaTepHallaMu;
AKOJIOTMYECKH T'PaMOTHOIO MOBEJAEHHUS B OKPYKAIOIIEH Cpeie;
OLICHKH BIIMSHUS XMMHUYECKOTO 3arps3HEHUST OKPYKAIOIIECH CpeAbl HA OPraHU3M YEJIOBEKA;
KPUTHYECKOH OLIEHKH MH()OPMAIIMU O BEIIECTBAX, UCIIOJIE3YEMBIX B OBITY;
MIPUTOTOBJIEHUS PACTBOPOB 3aJaHHOW KOHLEHTPALINH.

2. Conep:xanue mo y4deoHomy npeamery «Xumus» 9 Kjacc
1. O0mas XxapakTepucTHKAa XMMHYECKHUX 3JIEMEHTOB M XUMH4YecKHuX peakuuii (11 1)

XapakTepUCTHKA AJIIEMEHTA IO €r0 MOJIOKEHHUIO B IEPUOAUYECKON CHCTEME XUMUYECKUX IJIEMEHTOB
.. MenneneeBa. CBONCTBA OKCUIOB, KUCJIOT, OCHOBAaHUW U COJIEH B CBETE€ TEOPHUH FJIEKTPOJIUTUUECKON
JMCCOLMALMN U IIPOLIECCOB OKUCIIEHUA-BOCCTAHOBIEHUS. | eHeTHUecKue psaibl MeTajlla 1 HEMeTasla.

[TousiTHE O MEPEeXOHBIX AMEeMEHTaX. AM(POTEPHOCTb. | eHETHUECKUIi psi/l IEPEXOAHOT0 3JIEMEHTA.

[lepuonuueckuii 3aKOH W TEepUOAMYECKas cucTeMa XuMudeckux sjiemeHtoB /.M. MenneneeBa B
CBETE YUYEHHS O CTPOCHUM aToma. VX 3HaueHHue.

XuMuYecKasi opraHuzanus HpUpolbl. XUMHUYECKHE peakuuu. CKOpOCTh XMUMHUYECKUX pPEaKIUu.
@DakTOphl, BIUSIOIINE HA CKOPOCTh XUMHUECKUX peakiuil. Katanuszatopsl U katanus.

JlabopaTopHslii onbIT. 1 [lonyyeHne ruipokcua HIUHKA U UCCIIEJOBAHUE €I0 CBOMCTB.

2. Metamabl (19 4)



Mertannbl. MenHblid, OpOH30BBIH, JKene3HbIN BeK. [1oJ0KeHne MeTalioB B MEPUOINIECKON CUCTEME
xuMmuuecknx 3neMeHToB 1. . MenneneeBa. MeTtamnnyeckast KpUCTa/UIMYECKas peIIETKA U METAJNTMYECKast
xuMuyeckas cBs3b. OOmme Qusnueckue cpoiicTBa MeramioB. CIulaBel, MX CBOWCTBA M 3HAYCHHE.
XUMHUYECKUE CBOMCTBA METAJNIOB KAK BOCCTAHOBUTENEH. DJIEKTPOXUMUYECKUI PSJT HAPSHKEHUN METAJIIOB
U €ro MHCIONb30BaHMUE JUI XapaKTEPUCTHKH XMMUYECKHX CBOMCTB KOHKPETHBIX MeTaysioB. CrocoObl
MOJIy4EHUS] METAJIJIOB: MUPO-, TUJPO- U deKTpoMeTautyprus. Kopposus MeramnioB u cnocoObl 60pbObI €
HEW.

OOmiasi XapakTepuCTUKa IIEOYHBIX MeTauioB. Metamnel B mpupoge. OOmme crnocoObl ux
nonyuenusi. Ctpoenue atomoB. Ll{eno4yHbIe MeTaIbl — IPOCTHIE BEUIECTBA, MX (PU3NYECKHE U XUMUYECKHE
cBoiicTBa. BaxHeillne coequHEHHs IIENOYHBIX METAJUIOB — OKCHIBI, TUAPOKCUABI U CONU (XJIOPUIBI,
KapOOHaThI, Cynb(aThl, HATPATHI), UX CBOWCTBA M MPUMEHEHHE B HApOAHOM Xo3siicTBe. KamuiiHbie
ya00peHus.

OOmrast XxapakTepUCTHUKa 3JeMeHTa rnaBHoi noarpynnsl |l rpynmel. Ctpoenue atomos. Llenouno-
3eMeNIbHbIE METaJlIbl — TMPOCThIe BEIIEeCTBA, MX (PU3MUECKHEe W XHMHUYECKHE CBOWCTBA. Baxkneiimue
COCMHEHHUS IIEJIOYHO-3eMENbHBIX METAIJIOB — OKCHIbI, THUIPOKCHABI M COJIM (XJIOPUJbI, KapOOHATBHI,
HUTpPaTHI, CyabdaTel 1 pocdartel), UX CBONCTBA U IPUMEHEHHUE B HAPOTHOM XO3SHUCTBE.

Amomunnii. CtpoeHue artoMa, (U3MUYECKHE W XHMHUYECKHE CBOMCTBAa IPOCTOTO BEIIECTBA.
CoeanHeHHs ATFOMUHUS — OKCHJI M THIPOKCU, X aM(OTEepHBIH XapakTep. BaxkHelme comm altOMUHHUS.
[IpuMeHeHne amrOMUHUSA U €70 COCTUHEHUM.

XKenezo. Ctpoenus aroma, puU3nvecKkie 1 XUMHUYECKHE CBOWCTBA MTPOCTOrO BellecTBa. | eHeTnueckue
psamel Fe?* i Fe*'. Kauectsennbie peaxuun na Fe’* n Fe®*. Baxneiimme comn xernesa. 3HaueHNE Kele3a,
€ro COEMHEHUH U CIUIABOB B IPUPOJE U B HAPOJHOM XO3SICTBE.

Jemonctpanuu. OOpa3ipl MIENOYHBIX U IIEJIOYHO-3€MENbHBIX MeTaioB. OO0pasisl CIUIaBOB.
B3aumopeiicTBue HaTpus , JIUTHS U KaJdblUs ¢ BOJOW. B3auMoelcTBUE HATPUS U MarHus ¢ KUCJIOPOAOM.
B3aumoseiicTBue MetayuioB ¢ HemeTauiamu. [lomydenue ruapokcuzos sxenesa( 1) u (11).

JlaGopaTopuble ombIThl. 2. O3HakomiieHHEe C oOpasmamu MeTamioB. 3. BsammoneiicTBue c
pacTBopaMu KHCJIOT U coyiedl. 4. O3HakomiieHHEe ¢ O00pas3laMHM MNPUPOJHBIX COECIWHEHUM: a) HaTpus;
O)kanpLusi; B) amOMHHUS; T)kenesza. 5. [lomydeHuwe rumpokcuaa allOMUHHS M €r0 B3aUMOJICUCTBHE C
pacTBOpaMHM KHCJIOT | wiesoueii. 6. KauecTBenHble peakimy Ha nons! Fe” u Fe*,

IMpakTukym Nel. CBoiicTBa MeTAJIJIOB M X COeTMHEH Uit

1. OcymecTBieHne NEMOYKH XUMHUYECKUX TTPEBPAIICHHN METAIITIOB.
2. TlomydeHue v CBOMCTBA COCAMHEHUN METAIIJIOB.
3. DKcIepuMEHTABHBIC 33Ja4H 110 PACTIO3HABAHUIO M IMTOJTYICHHUIO COSIMHCHUI METAJIIOB.

3. Hemetasuisl (29 4)

OO6mras xapakTepUCTHKa HEMETAJUIOB: IMOJOXKEeHHe B nepuoandeckoit cucreme .M. Menneneena,
OCOOCHHOCTH CTPOGHHUS AaTOMOB, OJJIEKTPOOTPHUIIATEIHHOCTh KaK Mepa «HEMETAUTUYHOCTUY, Pl
3JIEKTPOOTPULATENBHOCTH. KpHcTaminueckoe CTpOEHUE HEMETAIUIOB — MPOCTBIX BEIIECTB. AJUIOTPOIHSA.
®duznueckue cBocTBa HeMeTaIoB. OTHOCUTEIBLHOCTD MOHATHH «METaD), KHEMETAILI».

Bonopoa. [Ilonoxkenne B mepuogudeckoil cucreme xumuueckux snemeHTtoB J[.M. Menneneena.
Crpoenue atoma u Mojekyiabl. Dusmyeckne U XUMUYECKHE CBOMCTBA BOJOpPOJAA, €ro IMOJIyYeHUE U
IIPUMEHEHUE.

Bopna. CocraB, ctpoenne Mosiekyinbl. CBoiicTBa BoJbl. Boia B %HU3HU UenoBeKa.

OO6mras xapaktepucTuka rajgoreHoB. CtpoeHue atoMoB. [IpocTeie BemecTBa, UX (Qu3UUYECKHE U
XUMUYECKHe CBOMCTBA. OCHOBHBIE COEIMHEHHS TajOreHOB (raJoreHOBOJOPOJbl M TaJOTEHUIBI), HX
cBoiicTBa. KauecTBeHHast peakuus Ha xjopuja- HoH. KpaTkue cBeneHus o xjope, Opome, prope u ione.
[IpuMeHeHrE raJOreHOB U UX COEAMHEHUI B HAPOJIHOM XO35ICTBE.
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Kucnopoa. Ilonoxenue B mepuoandeckoil cucreme xumuueckux snemeHToB J[.M. Menneneesa.
Crpoenne aroma W MoJeKyinbl. DuU3ndecKkue W XUMHUYECKHE CBOMCTBA KHCIOPOJA, €ro IMOJNyYeHHE U
pUMEHEHHE.

Cepa. CtpoeHue aToma, aJsIOTPONHS, CBOMCTBA M MPUMEHEHHUE POMOMYECKO cepbl. OKCUIBI CEphl
(IV) u (VI), ux nomyuenue, cBoicTBa U npumenenue. CepoBOJOpOIHAs U CEpHUCTAss KUCIOThL. CepHas
KHCJIOTa U €€ COJIM, X MPUMEHEHHE B HApOTHOM X03s1iicTBe. KadecTBeHHast peakius Ha Cyab(aT-HoH.

A3zotr. CTpoeHue aToMa ¥ MOJIEKYJbl, CBOMCTBA MPOCTOrO BelllecTBa. AMMHAK, CTPOCHUE, CBOMCTBA,
nojy4eHue u npuMeHeHne. Colnu aMMOHHMS, WX CBOWCTBA M pUMeHEeHHe. HUTpaThl 1 HUTPHUTHI, TpodiieMa
UX COJEPXKAHMA B CEIbCKOXO03SHCTBEHHON MPOIYKIIMU. A30THBIE YI00pEHUs.

®dochop. CtpoeHne aToma, ajuIOTPOIKs, CBOMCTBa Oenoro u kpacHoro (ochopa, MX TPUMEHEHHE.
OcHoBHbIe coenuHeHus:: okcua Qocdopa (V), oprodocdopnas kucimora u docdarsl. DocdopHbie
ya00peHus.

VYraepon. CtpoeHue aTtoma, ajUIOTPOINHMs, CBOMCTBAa aJUIOTPONHBIX MOJIM(UKAIMM, NPUMEHEHHE.
Oxcunsl yriaepoaa (1) u (IV), ux cBoiictBa u nmpumenenune. KauecTBeHHast peakiiist HA YIICKUCIBINA Ta3.
KapOonatsl: KanbLIuT, COJa, MOTAII, UX 3HAYEHUE B MPHUPOJIE U KU3HU uYesoBeka. KauecTBeHHas peakius
Ha KapOOHAT-HOH.

Kpemuuii. CtpoeHue aTtoma, KpUCTAILIMUECKUH KPEMHHUM, €ro cBoiicTBa M mpumeHeHue. Oxcun
kpemuus (IV), ero mpuponnsie pasHoBUIHOCTH. CHIMKAThl. 3HAUEHUE COCAMHEHUNH KPEMHUS B JKUBOU U
HexuBoH npupoe. [IoHATHE 0 CHIIMKATHOM MPOMBIIIJIEHHOCTH.

Jdemonctpanun. OOpasiibl rajJJoreHOB — MPOCTHIX BEIIECTB. B3anMoelicTBHE TalOTeHOB C HATPHUEM,
aJTIOMHHKMEM. BeITeCHEHHE XJI0pOM OpoMa WIIH 0/1a U3 pacTBOPOB MX COJICH.

B3anmoneiicTBre ceprl ¢ METaIIaMU, BOJOPOJIOM U KUCIOPOJIOM.

B3anmoneiicTBre KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJBIO.

[Tormomenue yriem pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHOBICHHE MeAN U3 €€ OKCH/IA YTIIEM.
OO0pa3ipl NpUPOIHBIX COSAMHEHMH XJopa, cephl, ¢ocdopa. Yriepona, kpemaus. OOpasibl BaxKHEHIIHX
JUTSL HAPOJTHOTO XO3sICTBa Cynb(aToOB, HUTPATOB, KapOoHATOB, docdartoB. OOpasibl CTEKIa, KEPAMUKH,
LIEMEHTA.

JlaGopaTopHble onbIThl. 7. KauecTBeHHas peakiys Ha XJopuI-MoH. 8. KauecTBeHHas peakuus Ha
cynedpar — uoH. 9. PacnosnaBanue coneit ammonwus. 10. IlosyueHue yriekucioro raza M €ro
pacriozHaBanue. 11. KauecTBeHHas peakuus Ha kapOoHaT-uoH. 12. O3HaKoOMJIEHME C TNPHUPOIHBIMHU
cunukaTtamu. 13. O3HakoMIIeHHE C TPOAYKLNEH CHIIMKATHON MPOMBIIIIEHHOCTH.

MpakTukym Ne2. CBoiicTBa HEMETA/JIOB U UX COeTUMHEHUI
DKcnepuMeHTalbHbIe 3a1auu 1o Teme «lloarpynmna kucmopoaar.

DKcIepuMEHTANbHbBIE 3a/1a4u 110 TeMe «[1oArpyIIbl a30Ta U yriiepoaay.
[MonyueHue, coOupaHue U pacio3HaBaHKHE ra30B.

ISR A

4. O6odUIeHNe 3HAHMIA 0 XUMHH 32 Kypc 0CHOBHOIi mKoiabl. [TogroroBka k T'HA. (11 )

@Ou3nUecKuil CMBICI HOPSAAKOBOTO HOMEpAa XHMUYECKOTO 3JEMEHTa B TMEPUOJUYECKON CHUCTeMe
xumuueckux aieMeHToB [[.M. MenneneeBa, HOMEpOB Nepuofa W IpyNIbl. 3aKOHOMEPHOCTH W3MEHEHUs
CBOICTB 3JIEMEHTOB M UX COEAMHEHHI B EPUOAAX U IPYMIAX B CBETE MPEJCTABICHUN O CTPOCHUU aTOMOB
3JIEMEHTOB. 3HaYEHUE NEPUOIUYECKOr0 3aKOHa.

Tunbl XUMUYECKUX CBSI3€M M THUIBI KPUCTAJUIMYECKUX PEHIETOK. B3aMMOCBA3b CTPOCHUS U CBOMCTB
BELIECTB.

Krnaccudukanus XuMu4eckux peakuuil o pa3jiuyHbIM MPU3HAKaM (YUCIIO U COCTaB pearupyomux 1
00pa3yroIUXCsl BEIIECTB; TEIUIOBOW A QEKT; UCIOIL30BAHUE KATAaU3aTopa; HAIMPABJICHHUE, U3MEHEHUE
cTerneHel okuciaeHus aroMoB). CKOPOCTh XMMUYECKUX PEAKIIUM.



Jlucconmarusi >eKTPOIUTOB B BOJHBIX pacTBopax. MoHHbIe ypaBHeHUs peakiuil. OKUCIUTETBHO —
BOCCTAHOBUTEIIBHBIC PEAKIIHH.

[IpocTeie U cloKHBIE BemecTBa. MeTamisl U HeMeTautbl. [ eHeTuuecKue psapl MeTallia, HeMeTaa
u nepexogHoro Merama. Okcuabl (OCHOBHBIE, aM(OTEpHBIE M KHCJIOTHBIC), THIPOKCHUIBI (OCHOBAHUS,
aM(pOTepHbIC TUIPOKCUIIBI U KUCIIOTHI) U COJIM: COCTaB, KIacCU(pUKAIUI U 00IIMe XUMUYECKHE CBOWCTBA B
CBETC TEOPHH DJCKTPOJUTHUECKOW JUCCOUMAIMA ¥ TPEACTaBICHUH O TMpOIeccax OKUCIICHUs -
BOCCTAHOBJICHUSI.

3. TemaTuueckoe NJIAHUPOBAHUE C YKA3aHHEM KOJIUYIECTBA YaCOB, OTBOAMMBIX Ha OCBOCHHE KasKI0i

TeMbl
Ne Tembl ypokos K-Bo Hara no Hara
4yacoB IUIAHY NpoBeeHNs
O01masi_XapakTepUCTHKA XHUMHUYECKHUX 3JIEMEHTOB 11
U XUMHYECKUX PeaKkuuni
1 XapakTepUCTHKa  XMMHMYECKOIrO  JJEMEHTa  Ha 1

OCHOBaHMM ero mnojoxeHus B Ilepuonnueckoi
cucreme JI.M.MeHnneneena

2 XapakTepucTuka  XHMHYECKOTO  dJJeMEHTa  Ha 1
OCHOBaHUM €ro mnojoxeHusa B Ilepuonnueckoi
cucteme JI.M.Menneneena

3 XapakTepucTuka  XHMHUYECKOrOo  JJIEMEHTa  TI0 1
KHCJIIOTHO — OCHOBHBIM CBOWMCTBaM 00pa3yeMbIX UM
coenrHeHU. AMGOTEPHBIE OKCHUIIBI U THAPOKCHIBI

4 [lepuonnueckuii 3akoH u llepuoanueckas cucrema 1
xumuueckux anemenToB /(.M. Meneneena

5 [lepuonnueckuii 3axkoH u llepuonnueckas cucrema 1
XuMHYeCcKuX d1eMeHToB JI.J. MeHaeneeBa

6 XuUMHUecKasi OpraHu3alys IpUpPOabl 1

7 Xumnueckue  peakuuu. CKOpPOCTb ~ XMMHYECKUX 1
peaKuuit

8 Xumuyeckue  peakuuu. CKOPOCTh  XMMHUYECKHUX 1
peaxKuuii

9 Karanmuzarops! u karanms 1

10 | O0mass xapakTepUCTHUKA XHUMHYCCKHX ODIIEMECHTOB U 1
XUMUYECKHUX peakluid

11 | KontponeHast pabora Nel mo Teme «OOmas 1
XapaKTEePUCTHKA XUMHYECKHUX 3JICMEHTOB u
XUMUYECKHUX PeaKLuii»
MeTaJuibl 19

12 | Bek MeHbI, OPOH30BBIN, KEIIC3HBIH 1

13 | Ilomoxxenne MetayuioB B lleproamueckoil cucteme 1

JA.M.MenzeneeBa U CTpOCHUE UX aTOMOB.

14 | Tlonoxxenne MetayuioB B Ilepuoanueckoil cucreme 1
JI.N.MenneneeBa u CTpPOEHHUE UX aTOMOB.
15 | ®usnyeckue cBOKWCTBA METAIJIOB 1
16 | Cnnassl 1
17 | Xumudeckue cBOWCTBA METAIIJIOB 1
18 | Xumuueckue cBOWCTBA METAIIJIOB 1
19 | TlonyueHue MeTaLIOB 1
20 | IlomyyeHue MeTaIIOB 1




21 | Koppo3sus meTamioB 1

22 | lllemo4yHbIe METAJIIBI 1

23 | bepummii, MarHuii ¥ MIEJIOYHO3EMETbHBIC METAJIIBI 1

24 | AmoMuHuit 1

25 | XKeneso 1
Xumnueckuii mpakTukym Nel. CBoiicTBa MeTALI0B
M UX COeTUHEHUI

26 | Ilpaktuueckas pabora Nel «OcyiiecTBiIeHHE TIETTOYKH 1
XUMUYECKUX IIPEBPALLCHUI

27 | Ilpaktuueckas pabora Ne2 «Ilomydenue m cBoiicTBa 1
COEJIMHEHUN METaJIOB)»

28 | Ilpaktuueckass pabota Ne3 «DkcnepruMeHTalbHBIC 1
3aJ1a4y¥ 10 PACTIO3HABAHUIO U TIOJYICHHUIO COCTMHEHUHN
METAJIJIOBY

29 | Meramibt 1

30 | KonrponbHas padora Ne2 o reme «MeTaub» 1
HemertaJLibl 29

31 | Hemerammsl: aTOMBI M MPOCTHIE BemecTBa. Kucmopo, 1
030H, BO3JyX

32 | Bogopon 1

33 | Bogopon 1

34 | Bona 1

35 | Bona B >xu3HM yenoBeka 1

36 | l'ayorensl 1

37 | CoenuHeHUs raJOreHOB 1

38 | IMonyuenne rajoreHoB. buonormdeckoe 3HaYeHHWE W 1
MPUMEHEHUE TaJIOTeHOB M UX COSAMHEHUN

39 | Kucnopon 1

40 | Kucnopon 1

41 | Cepa 1

42 | CoenuHEHHS CEPhI 1

43 | CoenuHEHUS CePhI 1

44 | Azor 1

45 | AMMuak 1

46 | Comu aMMOHUS 1

47 | KuciopoiHble COeTMHEHHSI a30Ta 1

48 | ®ocdop u ero coeAMHEHUs 1

49 | ®ocdop u ero coeAMHEHUs 1

50 | Yruepon 1

51 | Kucnopoanble coequHeHus yrieposa 1

52 | Kuciopoassle COeTUHEHMS yTaepoaa 1

53 | KpemHuii 1 €ro COeMHCHHUS 1

54 | KpeMH#Mii 1 €r0 COeTMHEHUS 1
XUMHYECKHI npakTukyM _ Ne2  «CBoiicTBa
HEMeTAJLJIOB M MX COeIMHEeHUID)

55 | Ilpaktuyeckass pabora Ned «DKcnepUMEHTAILHBIC 1
3anaun no teme «lloarpymnmna kuciopona»

56 | IIpaktuueckass pabota No5 «DkcnepuMeHTaIbHbIC 1
3amaqn 1o Teme «lloarpymmel a30Ta U yriiepoaar»

57 | Ilpaktuueckas padora Ne6 «Ilomyuenue, cooupanue u 1
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pacrio3HaBaHUC ra3oB)

58 | Hemeramsl 1

59 | KonTponbsHas pabora Ne3 no teme «HemeTamb 1
O0001IeHNEe 3HAHUI 10 XMMHHU 32 KYPC OCHOBHOM 11
IIKOJIbI

60 | I[lepmomgmueckast cuctrema J[.M.MeHneneeBa U 1
CTpPOEHHUE aToMa

61 | DnmekrpooTpunaredbHOCTh.  CTENMEHb  OKUCIICHHS. 1
CTpoeHue BeleCTBa.

62 | Knaccudukanus xumudeckux peakuuid. CKOpOCTh 1
XUMHYECKHUX PEaKui

63 | Juccoumanus SJIEKTPOIUTOB B BOJHBIX PAaCcTBOpax. 1
HoHHbIe ypaBHEHHUsT peaKIni.

64 | Jluccoumanus 3JCKTPOJUTOB B BOJHBIX pPacTBOpax. 1
HoHHbIE ypaBHEHHs peaKkIuil.

65 | OKHCITUTENTHPHO — BOCCTAHOBUTEIIEHBIC PEAKIINU 1

66 | OkHCIUTETHLHO — BOCCTAHOBUTEIBHBIC PEAKITUU 1

67 | Heopranmveckue BemecTBa, WX HOMEHKJIATypa U 1
KJIACCU(PUKALIHS

68 | XapakTepHble XMMHUYECKHE CBOWCTBA HEOPTAaHMUECKHUX 1
BEIIECTB

69 | O6006mienue 3HaHMi Mo TeMe «OCHOBBI XUMUUY 1

70 | KonrtponbHas pabora Ne4 o teme «OCHOBBI XUMHM» 1




