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IHosicHuTEeIbHAA 3aIIUCKA

Pabouas mporpamma Kypca XMMHHU Ul OCHOBHOW IIKOJIBI pa3pa00oTaHa B COOTBETCTBHU C
denepanbHBIM roCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM 001Iero oOpa3oBanus. B Heil Taike
YUUTBIBAIOTCS OCHOBHblE HJeM U nojoxeHus [Iporpammbel pa3Butus U (HOPMHPOBAHUS
YHHUBEPCAIBHBIX YUE€OHBIX ACUCTBUI VTSI OCHOBHOT'O OOIIEro 00pa3oBaHMs.

B cooTrBercTBUM € 3TMMM JOKyMEHTaMH oOOydarouiyecs JOJDKHBl OBJIQAETh HpUEMaMH,
CBSI3aHHBIMU C OIPEACIICHUEM IIOHATHI: OrpaHWYMBaTh HUX, ONMCHIBATh, XapaKTepU30BaTb U
CpaBHUBaTh. TaK Kak XMMHsI — HayKa dKCIIEpUMEHTaJIbHas1, 00y4Jarourecs JODKHbI OBIAJeTh TAKUMU
MO3HABATEIBHBIMA YU€OHBIMU JACUCTBUSAMH, KaK SKCIEPUMEHT, HAOIIOJeHNEe, U3MEPEHHUE, OMUCAHNE,
MOJICJIMPOBaHUe, TUIOTE3a, BbIBOA. B mpouecce u3yueHuss Kypca y OOydarOUIMXCSl MPOAOIIKAIOT
(bopMHpOBATHCSL YMEHHUSI CTAaBUTH BOMPOCHI, OOBACHATH, KIACCU(PUIIMPOBATH, CPABHUBATH, ONPEICIATH
UCTOYHUKHM HH(OpMAlMY, MOIy4aTh M AHAIM3UPOBATh €€, FOTOBUTh MH(MOPMALMOHHBIM MPOAYKT,
IIPE3EHTOBATh €T0 U BECTH AUCKYyccHUI0. ClleJ0BaTEIbHO, AEATEIHOCTHBIN OIX0/] B U3YYEHUH XUMUU
CIIOCOOCTBYIOT JIOCTHKEHMIO JIMYHOCTHBIX, IPEIMETHBIX W METallPeIMETHBIX 00pa30BaTEIbHBIX
pE3yIAbTATOB.

B ocHOBY Kypca I0JI0KEHBI CIENAYIOLINE HeH:

e MaTepHalbHOE EJUHCTBO U B3aMMOCBSA3b OOBEKTOB U SIBJICHUM NPUPOIbL;

e Belyllas pojib TEOPETUUYECKUX 3HAHUN JJi1 OOBSCHEHUS] U MPOrHO3ZUPOBAHUS XUMUYECKUX
SIBJICHUH, OLIEHKH UX NIPAKTUYECKONW 3HAYUMOCTH;

® B3aWMOCBSI3b KAUEeCTBEHHOH M KOJMYECTBEHHOW CTOPOH XHWMHYECKHX OOBEKTOB
MaTepUaIbHOTO MUPA;

® pa3BUTHE XMMHYECKOM HAyKH U NMPOM3BOACTBO XMMUYECKUX BELIECTB U MAaTEPUAIOB JUIs
YIOBJIETBOPEHUSI HACYIIHBIX MOTPEOHOCTEH uesoBeKa M OOIIECTBa, PELICHHs II100aIbHbBIX
po0JIeM COBPEMEHHOCTH;

® TEHETHYECKas CBSA3b MEX]y BEILIECTBAMMU.

OTu ujen peanusyroTcs B Kypce XMMHUU OCHOBHOM IIKOJBI IMYTEM JOCTHKEHHUS CIEIYIOIIHUX
LeJIei:

* Dopmuposanue y ydalluxcsi XMMHYECKONM KApTHUHBI MHpa, KaK OPraHMYECKOM YacTH €ro
L[EJIOCTHOM €CTECTBEHHO-HAYYHOW KAPTHHBI.

* Pazeumue 103HaBaTEIbHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH
yydalmxcsl B Ipolecce M3ydyeHUs UMM XMMUYECKOM Hayku U e€ BKJIaJja B COBPEMEHHBIH Hay4HO-
TEeXHUYECKUH mporpecc; (GopMupoBaHHE BaKHEMIIMX JOrMYECKHX OINepaluidi MBIIUICHUS (aHAIN3,
CHUHTE3, 0000111IeHNe, KOHKPETU3aIisl, CPAaBHEHUE U JIp.) B MPOLIeCCe MO3HAHUS CHUCTEMBbl BaXKHEHIINX
MIOHSTHM, 3aKOHOB ¥ TEOPUH O COCTABE, CTPOEHUH U CBOMCTBAX XMMUYECKHUX BELIECTB.

* Bocnumanue y6exxnEHHOCTH B TOM, YTO NPUMEHEHHE IOJYyYEHHBIX 3HAHMN U YMEHUH IO
XUMUU SBJISieTCd OOBEKTUBHOW HEOOXOAMMOCTBIO JUIsl Oe30macHO paboThl € BelleCTBaMH U
MaTepuaigamMH B ObITY U Ha IPOU3BO/JICTBE.

» IIpoexmupogeanue u  peanuzayus  BBITYCKHUKaMM  OCHOBHOM  IIKOJIBI  JIMYHOM
oOpa3oBaTeNpHOM  TpaeKTOpuu: BbIOOp mpoduias oOydeHHs B CcTapuieil  IIKosie  WId
po¢eCCHOHATBHOTO 00pa30BaTEIbHOIO YUPEHKICHHS.

* Osnadenue KuouegolMu KOMnemenyuamu: yieOHO-1103HaBaTeIbHbBIMKI, HHPOPMALIMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKaTUBHBIMH.

Metoaunyeckue 0CO0EHHOCTH Kypca
[Ipemmaraemprii  Kypc OTIMYaeTcsl OT JPYrUX KypcOB XHMHMHM I OCHOBHOM IIKOJIBI,
BKIIOYEHHBIX B @DenepanbHblii MepeyeHb YUYeOHMKOB, HAJIMYMEM BaKHBIX MeETOAUYECKHX
0CO0EHHOCTEH.
1. Bosmoosrcnocms 6onee pannezo u3y4eHus XuMuu 6 OCHOBHOU WIKOJIE NOCPEOCHIBOM
66e0eHUs NPONEOe6MUYUECcK020 Kypca 6 7-om Kiacce.
BBenenue 3Toro nponeaeBTUYECKOro Kypca rmo3BOomT:
® YMEHbBIIUTh HHTEHCHUBHOCTb IPOXOXKIEHHUS Y4eOHOro MarepHuaja Kypca XHMHUU OCHOBHOM
LIKOJIBI 110 OTHOILIEHUIO K yUeOHOMY BPEMEHH;



e 00UTHCS BO3MOXHOCTH OoJiee BHUMATEILHO M3y4aTh MaTepual Kypca, Tak KaK eCTh BpeMs
JUIS OTPaOOTKH U KOPPEKLIUU 3HAHUN yJaIIUXCS;

e (GopMHPOBATH YCTOWYMBHIN MO3HABATEIBHBIN HHTEPEC K MPEIMETY;

e 5(heKTUBHO pa3BUBATh HE TOJIKO MPEAMETHBIC, HO M METAalpeIMETHbIC 3HAHUsS, YMCHHS U
HaBBIKH, a TAK)KE IMYHOCTHBIC KAUECTBA YUAIlIUXCS,;

® UHTETPUPOBATH XHUMHUIO B CHCTEMY €CTECTBEHHO-HAYYHbIX 3HAHMHA i1 (HOPMUPOBAHUS
XUMHUYECKON KapTUHBI MUPA KaK COCTAaBHOM YaCTHU €CTECTBEHHO-HAYYHOW KapTHUHBI.

2. Cooepircanue u Memoovl U3YUEHUA NPeONazaemoz0 Kypca XumMuu 0is OCHOGHOU WIKOJIbl
omeeuarom cmpyKmypHo-0eaAmeabHoCmHomy nooxody. OHU pa3paboTaHbl B COOTBETCTBUHU C
TeOpuel MOo3TAamHOrO (OPMHUPOBAHUS YMCTBEHHBIX JEHCTBHUH, MPEATOKEHHONH OTEYECTBEHHBIM
ricuxoiioroM I1. f. ManbniepuHbIM, B KOTOPOH BBIAEISIETCS HECKOJIBKO 3TAIMOB.

Oman co30anus OpUeHMUPOBOYHOL OCHO8bI npedcmosawel desimenvrocmu (OO/]). Yuammecs
MOJIy4aroT MH(POPMAIUIO O LT MPEJICTOSIIEH eATeIbHOCTH U e€ mpeaMeTe, y3HAIOT, KaK U B Kakou
IIOCJIEZI0BATEIBLHOCTU OHU JOJKHBI BBIIIOJIHATH OPUEHTALIMOHHBIE, UCIIOJIHUTEIbCKAE U KOHTPOJIbHBIE
JIEUCTBUSL.

Bce aupmakTuueckue eIUHHIBI YY€OHBIX KHUT JUIsL /-9 KIIacCOB HAYMHAIOTCS C MOCTAHOBKH
o0Opa3oBaTenbHOM MpoOIeMbl, KOTOpas pelaeTcs B mpolecce u3yueHus naparpada Ha OCHOBE HMEHHO
JEeSITeIbHOCTHOTIO IOJIX0a.

B 9 xnacce npu u3yueHuum xumum 3neMeHTOB B kadectBe OO/l BbicTymaer oOmuil miaH
XapaKTePUCTUKU METAJUIOB, HEMETAJUIOB U MIEPEXOIHBIX JIEMEHTOB.

Oman gopmuposanus mamepuarvbHou OesmenbHOCMU. Y4Yallluecs BBIMOJIHAIOT ACUCTBUS BO
BHEIIHEH (popme, CTAIKUBAsACh C CAMUMH MPEIMETaMHU MM MOJEISIMU: BBIJICISIOT TOJIO0XHUTEIBHOE U
OTpHUIIaTEeNIbHOE 3HAYCHHE KOHKPETHOIO XUMHYECKOI0 BEIIeCTBA UM PEaKIuU B chepe ueIoBeUeCcKoil
JESITEIbHOCTH WK B OKPY>KAIOILIEM MHPE; ONPEAEIAIOT XapaKTepHble PU3HAKU COCTAaBa WJIM CBOWCTB
BAKHEUILINX KJIACCOB HEOPTaHWYECKUX COEIUHEHUU; CaMOCTOATENbHO XapaKTEepPU3YIOT KOHKPETHBIE
XUMHUYECKHUE AJIEMEHTBI; NPOBOJAT JIaDOpAaTOPHbIE U MPAKTUYECKUE PAaOOThI; TOTOBIT COOOIIEHUS U
MPEe3EHTAIMH; OCYIIECTBIIAIOT MIPOECKTHYIO NEATEIBHOCTh IO BEIOPAHHON TeMAaTHKe.

Oman enewnen peuu. JIeWcTBUS ydalluxcsi BepOATM3yIOTCS B YCTHOW WJIM MHCbMEHHON pedu,
OHM TIPOTOBAPHUBAIOTCS W yCBauBaloTcs B 0000mEHHON dopme. Tak, ydamiuecs 03By4HMBAIOT, KaKyIO
nHpOpMaIUI0O HECET XMMHYECKass CHMBOJHWKA: XMMHYECKHE 3HAKM, XUMUYECKHE (QOpMyIbl U
YpaBHEHUsI XMMUYECKOM peaklMM, CUMBOJIMKA [lepuonnueckoil cHUCTEeMbl XUMUYECKHUX 3JIEMEHTOB
J.W. Menneneena.

Oman eHympenHneli peuu. BepOalbHOE OCBOGHHME MAEUCTBUSA «IIpO ceOs», MPOroBapuUBaHUE
orepanuii «Ipo ceds», 6e3 BHelHel peun. [leficTBre peayupyercs, HapuMep, ociie MpoBeAEHHOTO
YYUTENEeM MHCTPYKTaXa TMepell MPaKkTUYeCKOoW WU J1abopaTOpHOM paboTOM YUYEHHK JOJKEH
IIPOrOBOPUTH €ro «Ipo ceds», OCO3HaThb €ro, BHYTPEHHE COIVIACUTBCA C HUM WM BBIACHUTH
HEMOHSTHBIE MOMEHTBI; TO YK€ MPOUCXOTUT MpU pedICKCHH JIUYHBIX JOCTHKEHHUI U BBIpaOOTKE IaHa
MOBBIICHUST UX YpoBHSA. OcCoOyi0 BaXHOCTH ATOT ATall WUrPaeT MPH BBITOJIHEHUH YYSHHUYECKOTO
HCCIIE0BATENBCKOTO MPOEKTA.

Humepuopusayus Oevicmeus. JleicTBUEe CTaHOBUTCS BHYTPEHHHM IPOLIECCOM, AKTOM MBICIH,
NEHUCTBUEM B yMe. YYEHUK TMepe]l BBINOJHEHUEM XHWMHUYECKOTO OHKCIEPUMEHTAa WM pEeUIeHUs
pacuétHoii 3a1auu 1o GopMyJiaM U ypaBHEHUSM MBICICHHO MPEJICTaBIISIET ITOCJIE0BATEIbHOCTD CBOMX
JEUCTBHI 1O peanu3aluy BHIpabOTaHHOTO TUTaHA.

3. Teopemuueckue nonoxcenus Kypca Xumuu OCHOGHOU WIKOJIbl PACKPbIGAIOMCA HA OCHOGE
WIUPOKO20 UCROJIb308AHUA XUMUYECKO20 IKCnepumenma B O0y4eHUHU (I1a0OpaTOPHBIX OMNBITOB U
NPaKTHYECKUX PabOoT) 00YJAIOUIMXCS, B TOM YHCIEC U MPOBOJMMOTO B JOMAIITHUX YCJIOBHUSX, a TAKIKE
JEMOHCTPALIMOHHOTO IKCIIEPUMEHTA, IPOBOAMMOIO YUUTEIIEM.

4. Pazeumue UHQOOPMAUUOHHO-KOMMYHUKAMUBHOU KOMNEMEHMHOCMU O00YUaloujuxcsa.
oOpalieHue K pa3nyHbIM UCTOYHMKAM XMMHUYECKOW HMH(OpManuu, MOAroTOBKa MHGOPMAITMOHHOTO
MPOAYKTa M €ro Ipe3eHTalus, YMEHHUE BECTH IUCKYCCHIO, OTCTauBaTh CBOIO TOYKY 3pEHHUS H
KOPPEKTHUPOBATh MO3UIMIO HA OCHOBE aHAJIM3a aprYMEHTOB YYaCTHUKOB JUCKYCCHUHU.



5. MemanpeomemHnulii Xapakmep cOO0EPHCAHUA YUEOHO20 Mamepuana: peanus3anus cCBA3ei c
MpeIMETaMu HE TOJbKO €CTECTBEHHO-HAYYHOI'O LHKJIA, HO U C HUCTOPHUEH, JIUTEpATypoOr, MUPOBOMH
XYyJI0’KECTBEHHOM KYJIBTYPOM.

6. Ilpakmuko-opueHmuposanHas 3HAYUMOCHL OMOOPA YUeOHO20 COO0EPHCAHUA: CBS3b
M3y4aeMoro MaTepuaia C >KU3HbIO, (POpMUPOBaHHE SKOJIOTUYECKON TPAaMOTHOCTH MPH OOpAIIEHUH C
XMMHUYECKUMH BEIECTBAMH, MaTepHallaMd U MPOLECCaMH, OTBEYAIOIIUMU TPeOOBAHUSM IPABHII
TEXHHUKHU 0€30MacHOCTH IIpH paboTe B XUMUIECKOM KaOuHeTe (J1abopaToprn) U IOBCETHEBHOM KU3HU.

7. Mdocmuoicenun npeomemuvix, MemanpeoMemHusvlX u JUYHOCHIHBIX Pe3)IbMAamos
IIOCPEACTBOM CTPYKTYPHUPOBAHMS 3a/laHUi IO COOTBETCTBYIOILUM PyOpUKaMm:

«IIpoBeprTe CBOM 3HAHUSY;
«IIpuMeHuTE CBOU 3HAHUAY,
«Hcnionp3yiiTe AOMOIHUTENbHYIO HH(OPMALIMIO U BHIPA3UTE MHEHUE.

O01mas xapakTepuCcTUKA Kypca XMMHHU OCHOBHOM IIKOJIbI
[Ipennaraemass pabodass mporpamMma MO XHMHHU PACKpBIBAeT BKJIAJ Yy4eOHOTO mpeaMera B
JOCTUKEHHE IIeNIed OCHOBHOTO 00IIero oopa3oBaHWs U OIpeAesseT BaKHEHIIME coaepKaTelbHbIe
JIMHUU TPEAMCETA:

e «Bewecmeo» — B3aUMOCBA3b COCTaBa, CTPOEHUS, CBOMICTB, MOJy4EeHUS U
IIPUMEHEHHMSI BELIECTB U MAaTEpUAJIOB;

o  «Xumuueckas peaxkyus» — 3aKOHOMEPHOCTH TPOTEKAHUS U  YIpaBJICHUA
IpolieccaMy MOJIy4yeHHs U IPEBPAILCHHsI BELIECTB;

o  «Xumuueckuu A3bIK» — OIEPUPOBAHUE CUCTEMON BaXXHEHIINX XHMUYECKUX

MOHATHUM, BJIQJCHUE XUMHYECKOH HOMEHKJIATYpOH M CHUMBOJUKON (XMMHYECKUMHU
3HaKaMu, popMyJiaMi U ypaBHEHUSIMH);

o «Xumusa u docusHb» — COONIONEHUE TPABWII XUMHUYECKOW O€30MacHOCTH MpH
OoOpalieHny ¢ BEUIECTBAMH, MaTephajlaMd W XUMHUYECKUMH IIPOLIECCAMU B
IIOBCEIHEBHOM JKU3HU U Ha IIPOU3BOJCTBE.

Kypc opuenTupoBan Ha ocBOe€HHE OOYYarOIIMMUCS OCHOB HEOPraHMYECKON XUMHUH U KpaTKoe
3HaKOMCTBO C HEKOTOPBIMH MOHATUSMH U 00BEKTAMU OPraHUYECKOH XMMHUHU.

B conepxatenbHON TUHUMN «Bewecmaoy» packpbIBaeTCsl yU€HHUE O CTPOCHUU aToMa U BEIeCTBa,
COCTaBe U KJIacCU(UKAMN XUMUYECKHX BEILECTB.

B copepxarenbHOM nuHUM «Xumuueckas peaxyusy PacKpbIBa€TCS yUYE€HUE O XUMHYECKHX
mporeccax: KiaccMuKalnusg XMMHUYECKMX peakIuil M 3aKOHOMEPHOCTSX UX MPOTEKaHHUS;
KauecTBEHHas: W KOJUYECTBEHHAs CTOPOHBl XMMHUYECKHUX IPOLECCOB (pacdy€Tbl MO XUMHUYECKHUM
(bopMynaM U ypaBHEHHSM XHMHUYECKUX PEaKIunii).

B copepxarenbHoil nuHUN «Xumuueckuii A3v1k» (HOPMUPYIOTCS YMEHUS ydyalluXcs Ha3bIBaTh
BellecTBa 10 (opMysIaM U COCTaBIATh (OPMYJIbI IO UX HA3BaHMSAM, 3alIUCHIBATh YPAaBHEHMs pEeaKLUi
U XapaKTepu30BaTh MX, PaCKpbIBaTh MHPOPMAIUIO, KOTOPYIO HECET XMMHUYECKas CUMBOJIMKA, B TOM
qucie BbIpakeHHas U B TabnuuHoi popme (Ilepuoanyeckas cucrema XUMuU4eckux siaemeHTos Jl. .
MenpeneeBa, Tabiula pacTBOPUMOCTH BEUIECTB B BOJE); HUCIOJIb30BAaTh CHCTEMY XUMHYECKHX
MOHATHUH JUTSI OMMCAHUS XUMUUYECKHX 00BEKTOB (3JIEMEHTOB, BEILIECTB, MATEPHAIIOB U IIPOIIECCOB).

B conepxatenbHON JIMHUM «Xumus u Oo#cu3Hb) PACKPBIBAIOTCS JIOTMUECKHE CBSI3U MEXKAY
CBOWCTBaMHM, NMPUMEHEHHUEM, MOJyUYEHHUEM BEIECTB B JIAOOPATOPHBIX YCIOBUSAX M Ha MPOHM3BOJICTBE;
dbopMupyercsi KyabTypa 0€30HacHOrO M HKOJOIMYECKH TpaMOTHOro oOpalleHuss ¢ XMMHUYECKUMU
00BEKTaMHU.

B kypce 3HauuTenbHas poJib OTBOAUTCA XMMHYECKOMY OKCIEPUMEHTY: HPOBEACHUIO
MPAaKTUYECKUX paboT U JabOpaTOPHBIX OMBITOB, (PUKCALIUN U aHAIHM3Y UX PE3YJIbTaTOB, COOIIOIECHUIO
HOPM H MPaBHJI O0€30MacHO pabOThl B XUMHUUECKOM KabuHeTe (J1abopaTopun).

Peanuzanus nporpammsl Kypca B mpolecce 00ydeHHUs MO3BOJIUT 00ydJarouMes OHATh POJib U
3HaYeHUE XUMUHU Cpely OPYIMX HayK O MPUPOJE, T. €. PacKpbITh BKJIAJ XUMHHM B (hOpMUPOBAHUE
LIEJIOCTHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpa.



MecTto npeamera B yueOHOM IJIaHe
denepanbHbIil TOCYTAPCTBEHHBIN 00pa30BaTENbHBIA CTAaHAAPT MPEIyCMATPUBACT H3yUYCHUE
Kypca XMMUHU B OCHOBHOH IIIKOJIE KaK COCTaBHOM YacTH MPeaMeTHOH obnactu «EcTecTBeHHO-HAayuHBIE
MIPEAMETBD.
Kypc paccuntan Ha o6s3amenvroe uzyuenue npeomema B o0béme 140 yueOHBIX yacoB 1o 2
yaca B HeZielno B 8—9 kiiaccax.

JInuHoCTHBIE, MeTanpeAMeTHbIE U NIPeAMeTHbIE pPe3yJIbTaThl 0CBOEHUSI Kypca

ITo 3aBepuIeHNIO Kypca XMMUHU HA Tarie OCHOBHOTO 0011er0 00pa30BaHus BBITYCKHUKH
OCHOBHO IIIKOJIBI IOJKHBI OBJIAJIETh CIEAYIOIIUMU PE3yIbTaTaMuU:

|. JIuunocmmuoie pezynomamat:
1) ocosnanue cBOEW STHUYECKOW MPHHAIJICKHOCTH, 3HAHHE MCTOPHM XMMHHU U BKJIAJa POCCHICKOM
XUMHAYECKON HAYKH B MUPOBYIO XUMHIO;
2) ¢opmuposeanue OTBETCTBEHHOIO OTHOIICHHS K TMO3HAHHWIO XHMHH; TOTOBHOCTH M CIOCOOHOCTH
o0yJaromuxcs K CaMOpPa3BUTHIO M €caMOOOpa30BaHUIO HA OCHOBE M3YYEHHBIX (DAKTOB, 3aKOHOB M
TEOpUN XMMUU; OCO3HAHHOTO BbIOOpA U IOCTPOCHUE MHAWBUIYaTbHOM 00pa3oBaTebHON TPACKTOPHH;
3) popmuposanue NENOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPa, HEOTHEMJIEMOW YaCcThI0 KOTOPOH
SBIIACTCS XUMHUUYECKasi KapTUHA MUPA;
4) osnadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BHTHUSI HAYKW M OOIIECTBEHHOMN
MPAKTUKHU, B TOM YHCIIE U XUMHYECKHUM;
5) oceoenue colManbHBIX HOPM, TIPABUII TIOBEICHHS, POJICH U (OPM COIMATIBHOM KHU3HU B COLIMYME,
MPUPOJIE U YACTHOW >KM3HM HAa OCHOBE JKOJIOTMUYECKOW KyIbTypbl M 0Oe30macHoro oOpaiieHus c
BEIIECTBAMH U MaTEepHAJIaMH;
6) popmuposanue KOMMYHHUKATUBHON KOMICTEHTHOCTH B OOIICHUH CO CBEPCTHHUKAMHU U B3POCIIBIMHU B
mporecce 00pa3oBaTEeNbHOM, OOIIECTBEHHO ITOJIC3HOW, y4eOHO-UCCIICIOBATEILCKON, TBOPYECKOU W
JIPYTUX BUAOB JESATEIBHOCTH, CBA3AHHBIX C XUMHEH.

Il. Memanpeomemmnuwie pe3ynomamai:
1) onpedenenue ueneit coOCTBEHHOrO OOYYEHUsI, MOCTAHOBKA M (POPMYIUPOBAHHE JUIs CeOs HOBBIX
3ajau;
2) nianuposarue MyTel NOCTHXKEHHUS JKeIaeMOro pe3yiabTara OOyYeHHUs] XUMHU KaK TEOPETUYECKOTO,
TaK ¥ 9KCIIEPUMEHTAIILHOTO XapaKTepa,
3) coomnecenue CBOMX NCHUCTBUIl C IUNIAHUPYEMBIMH PE3YIIbTATAMH, OCYUecmeienue KOHTPOJIsl CBOCH
NESTeTBbHOCTH B TIpOIlecce JOCTIDKEHHS pPe3ylbTaTa, onpedeieHue CHOCOOOB ACUCTBUH TpH
BBINOJIHEHUH JITA0OPAaTOPHBIX M MPAKTUYECKHX pPa0OT B COOTBETCTBUM C MPAaBUIAMU TEXHUKHU
0e301acHOCTH;
4) onpedenenue WCTOUYHHKOB XHMHUYECKOW HWH(OpMAaIMU, MOMyYeHHE M aHamu3 e€, CO3JaHue
WH(POPMAIIMOHHOTO MPOJYKTA M €ro MPe3eHTAIINS;
5) ucnonv3oeanue OCHOBHBIX HWHTEIUICKTYalbHBIX OICpALlMil: aHANIW3a W CHUHTE3a, CPaBHEHHS U
CHCTEeMaTH3alud, OOOOIIEHUS W KOHKPETH3AlluH, 6blAgleHue TPUINHHO-CIICACTBEHHBIX CBS3ed U
nocmpoenue JOTMYECKOTO PAacCYKICHHUS U YMO3aKIOYeHUs (MHIYKTUBHOTO, JEAYKTHBHOIO U IO
aHAJIOTHH) Ha MaTepHalle €CTECTBEHHO-HAYYHOTO COJICPKAHMUS;
6) ymenue co3naBaTh, MPUMEHITH M TPEOOPA3OBHIBATH 3HAKW W CHUMBOJIBI, MOJEIA M CXEMbI IS
peleHus yaeOHbBIX U MO3HABATEIbHBIX 33/1a4;
7) ¢opmuposanue W pazeumue IKOJOTMYECKOTO MBIIUICHUS, YMEHHE TIPHMEHITH €ro B
M03HABATEIbHON, KOMMYHUKAaTUBHOM, COLIMAIbHON MTPaKTUKE U MPOPECCHOHATBHON OpUEHTAIUH.
8) eenepuposanue nneit n onpeaeIeHUe CPEACTB, HEOOXOIUMBIX JUIS UX peaTH3alny.

1. IIpeomemmnoie pezyromameot.
1) ymenue o0003Ha4aTh XUMHYECKHE DJIEMEHTHI, HA3blBaTh HMX M XapaKTepPU30BaTb Ha OCHOBE
nonoxxenud B [lepuoanueckoii cucreme [. 1. Menneneena,;
2) gpopmynuposaniue U3yU9CHHBIX MOHSATHH: BEIIECTBO, XUMHUYECKUN AJIEMEHT, aTOM, MOJIEKYJa, MOH,
KaTHOH, aHWOH, TIPOCTOE M CIOKHOE BEIIECTBO, XMMUYECKAss PEAKIINsI, BHIBI XHMAYECKUX PEAKIHA 1
T. IL;



3) onpedenenue 1o (GopMylaM COCTaBa HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB, BAJIICHTHOCTH
aTOMOB XMMHMYECKHX 3JIEMEHTOB MJIM CTEINIEHU X OKUCIICHHUS;

4) nonumarue nHPOPMAIMH, KOTOPYIO HECYT XMMUYECKUE 3HAKHU, (POPMYIIbI U YpaBHCHUS;

5) ymenue knaccughuyuposamv MPOCTbIe (METAIUIBI, HEMETAJUIbI, OJArOPOIHBIC Ta3bl) U CIOXKHBIC
(OmHapHBIE COCTMHEHHUS, B TOM YHUCIIE W OKCHJBI, a TaK)K€ TMAPOKCUABI — KHUCIOTHI, OCHOBAHMA,
am(oTepHble THIPOKCHUIBI U COJIM) BEILIECTBA;

6) dopmyruposanue Tlepuoauyeckoro 3aKoHa, 0ObsCHEHUe CTPYKTYPbl U HH(GOPMAIMH, KOTOPYIO
Hecér Ilepuoaunueckas cuctema xumudeckux aiemeHToB [I. M. MenaeneeBa, packpvimue 3Ha4eHUS
IIepuonnueckoro 3akoHa;

7) ymenue xapakmepuszosamb CTPOCHHE BEIIECTBA — BHUJIbl XHMHYECKHX CBS3CH M THIIBI
KPUCTAIUIMYECKUX PELIETOK;

8) onucanue crpoeHusi aTOMOB XMMHYECKHX dJ1eMEHTOB Ne 1—20 m Ne26 u omobpadicenue ux ¢
MIOMOIIIBIO CXEM;

9) cocmagnenue HopMyn OKCHIOB XMMUYECKHX DJIEMEHTOB M COOTBETCTBYIOIIMX UM IHAPOKCHIOB;

10) nanucanue CTPYKTYPHBIX (OPMYJ MOJICKYJISIPHBIX COCAMHEHUN M (DOPMYIBHBIX SIUHUI] HOHHBIX
COEZIMHEHUI! 110 BaJICHTHOCTH, CTENIEHAM OKHCIICHUS WM 3apsi/ilaM HOHOB;

11) ymenue ¢opmyruposams OCHOBHBIC 3aKOHBI XUMHHU — TIIOCTOSIHCTBA COCTaBa BEILECTB
MOJIEKYJISIPHOTO CTPOEHHUS, COXpPAHEHHs MacChl BELIECTB, 3aKOH ABOTaipo;

12) ymenue ¢hopmyruposams OCHOBHBIC MOJOXKEHHS ATOMHO-MOJICKYJSIPHOTO YYCHHUS U TCOPUH
JIEKTPOIUTUYECKOH TUCCOLMALINY;

13) onpedenenue npu3HAKOB, YCIOBUI MPOTEKAHUS U MPEKPAICHHUS] XUMUYECKUX PEaKIIHi;

14) cocmasnenue MONEKYISPHBIX YPAaBHCHUH XHMHUYCCKUX PEAKIMH, MMOATBEPXKIAMOLUIMX OOIIne
XMMHAYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHX BEIIECTB M OTPAKAIOIIUX CBSI3U MEXKIY
KJIacCaMH COE/IMHEHMIA;

15) cocmaenenue ypaBHeHHI peakiMii ¢ y4acTHEM JICKTPOJIUTOB TAK)KE M B HOHHOH (hopMme;

16) onpedenenue Mo XMMUYECKUM yPaBHEHHUSIM TPHHAUICKHOCTH PEAKLHHA K OMpPEACIEHHOMY THUILY
WIH BUY;

17) cocmasnenue ypaBHEHWIl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUI C TOMOIIBI MeETola
3JIEKTPOHHOTO OanaHca;

18) npumenenue TOHATHI «OKHCICHHE» U «BOCCTAHOBICHHE» JUIS XaPAKTEPHUCTHKA XUMHYCCKHX
CBOICTB BEIIICCTB;

19) onpedenenue ¢ MOMONIBIO KAYECTBEHHBIX PEAKIU XJIOpHI-, CyibdaT- U KapOOHAT-aHUOHBI U
KaTHOH aMMOHHUSI B PacTBOPE;

20) obvsicHenue BIUSIHAS Pa3IHMYHBIX (HAKTOPOB HAa CKOPOCTh XUMHUYECKHX PEAKIIHIA;

21) ymenue xapaxmepusosams TIOIOXKCHHE METAJUIOB M HeMeTauioB B [lepuoamueckoit cucreme
3JIEMEHTOB, CTPOCHHE UX ATOMOB U KPUCTAJIOB, 00IIKEe GU3NUECKHUE U XUMUYECKHE CBOMCTBA;

22) 0bwsicHenue MHOTOOOpa3Hsl TPOCTHIX BEIISCTB SBJICHUEM AJUIOTPOITUH C YKa3aHHeM e€ TPUYHH,

23) ycmawnogneHue PazIMYMN THAPO-, MUPO- U DIICKTPOMETAIUTYPTHH W ULIOCHMPUPOSAHUE HUX
IPUMEPaMH TIPOMBIIUICHHBIX CIIOCOO0B MOTYYEHHUSI METAILIOB;

24) ymenue Oasamv oOuIyr0 xapaktepuctuky snementoB |, I, VIIA rpymm, a Takke Bomopoa,
KHCIIOpO/a, a30Ta, cepwl, pocdopa, yriepoaa, KpeMHHsI U 00pa30BaHHBIX WUMH MPOCTHIX BEIIECTB U
BOXHEUIINX COEMHEHMH (CTpOeHHe, HaXOKICHNE B IPUPOJIE, MOTydeHUe, (PU3NYeCKHe U XUMUYECKUE
CBOICTBA, IPUMEHEHUE);

25) ymenue onucvieams KOPPO3HIO METAIIIOB M CIIOCOOBI 3aLUTHI OT HEE;

26) ymenue npouzeo0ums XUMHUYECKHE DPACU€Thl C HCIOJIL30BAHUEM TOHATHIA «MaccoBasi OIS
BEIIECTBA B CMECH», «KOJHMUYECTBO BEIIECTBA», «MOJSPHBIA 00BEM» MO (opMyiaaM M YpPaBHEHUSM
peakuuii;

27) onucaHue CBOWCTB U MIPAKTHYECKOTO 3HAUYCHHS U3YYCHHBIX OPraHMUYECKHUX BEIIECTB;

28) evinonHenue 00O3HAYEHHBIX B IMPOTPAMME AKCIIEPUMEHTOB, PACNO3HABAHUE HEOPTAHUUECKHX
BEIIECTB 110 COOTBETCTBYIOLIUM IIPH3HAKAM;

29) cobarodenue ipaBmi 0€30MACHO PadOTHl B XUMHUYECKOM KaOuHeTe (J1abopaTtopun).



Conep:xanue 0083aTeILHOI0 Kypca
8 kiaacce

HavanbHble NOHATHSA U 3aKOHBI XuMum (20 1)
Tena u BemjectBa. CBolicTBa BelIeCTB. JTaJOHHbIE (PU3NYECKUE CBOMCTBA BEIlleCTB. MaTepHalibl
U MarepuanoBeneHue. Posib XMMUM B KH3HH COBpEMEHHOro oobmiectBa. OTHomeHHe oOIIecTBa K
XUMUHU: XeMOPHUIHSI U XeMOo(DoOusl.

Mertoast wu3yuenus xumud. HaOmiogenue. OkcnepumeHT MojaenupoBanue. Moaenu
MarepuaibHble U 3HAKOBBIE WJIM CUMBOJIbHBIE.

I'azer. JKunkoctu. TBEpable BemecTBa. B3auMHbIE Iepexobl MEXAY arperarHbIMU
COCTOSIHMSIMM BEILECTBA: BO3TOHKa (cyOnumaius) u JecyOnumanus, KOHACHCAlUs M HUCHapeHue,
KPUCTAJUIU3ALIUS U TJIABJICHUE.

®usnueckue sABieHUs. YucTele BemecTBa U cMecU. ['OMOreHHble M T'€TEpOreHHbIE CMECH.
CMmecu razooOpasubie, xuakue u TBEpAbIe. CrocoObl pa3feneHHst CMeceil: MeperoHka, Wiu
TUCTWUISILMS, OTCTauBaHHe, (UIbTPOBAHUE, KPUCTAJUIM3ALUS WM BbIapUBaHHe. Xpomarorpadusi.
[TpumeHenne 3TuxX crocoboB B 1a00paTOPHON MPAKTUKE, HAa TIPOU3BOJICTBE U B OBITY.

XUMHUECKUE 3J€MEHThl. ATOMBI U MOJIEKYJbl. [IpocThie u crnoxxHble BemecTBa. AJIOTPONHS
Ha npumepe Kuciaopoga. OCHOBHbBIE MOJOXKEHUSI aTOMHO-MOJIEKYJIsIpHOro yuyeHus. Monbl. Bemecrsa
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOI'O CTPOCHHSI.

3HaKu (CUMBOJIBI) XUMUYECKUX dJIEMEHTOB. MHpopMaIus, KOTOPYIO HECYT 3HAKH XUMUYICCKUX
AJIEMEHTOB. DTHUMOJIOTHUS Ha3BaHUN HEKOTOPBIX XUMHYECKHX 3JeMeHTOB. [lepuomuueckas tabnuia
xuMHuueckux 3semeHToB [[. M. MenneneeBa: KOpOTKONEPUOAHBIM M JJIMHHOIEPUOAHBIA BapUaHTHI.
[lepuogas! u rpymnmel. ['1aBHas u mnobouyHast noArpymnisl Wik A- U b-rpynmnsl. OTHOCUTENbHAS aTOMHAS
Mmacca.

Xumuyeckue popmynsl. Munekcsl u koddduimentsl. OTHOCUTEIbHAS MOJICKYJISIpHAs Macca.
MaccoBas 10151 XUMHUYECKOTO 3JIeMeHTa B coenuHeHuu. Mudopmarus, KOTOpyro HECYT XUMHUECKUE
bopmyIbI.

Banentnocts. CTpykTypHBIe POpMYIbl. XUMUYECKHE SJIEMEHTHI C OCTOSHHON U MepeMEHHON
BAJIGHTHOCTHI0. BBIBOA QopMynbl coenuHeHHs 1O BajdeHTHOCTH. OrmpenesieHne BaJ€HTHOCTH
XUMHUYECKOT0 2JieMeHTa 1o gopmyse BemiecTBa. CocTaBieHre Ha3BaHUM COEIMHEHUHN, COCTOSIINX U3
JBYX XUMHUYECKHUX 3JIEMEHTOB, M0 BAJIGHTHOCTH. 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB.

XuMHUeCcKue peaknuu. PeareHTsl W NpOAyKThl peakuuu. [Ipu3HaKW XMMHYECKUX peaKIuil.
VYcnoBust X MpOTEKaHUs M MpeKpalieHus. Peakimu ropeHus. DK30TEPMUYECKUE U SHIOTEPMHUUECKUE
peakiuu.

3aKOH COXpaHEHUs] MacChl BEMIeCTB. XHUMHUYECKHE ypaBHEHHs. COCTAaBJICHHE XWMHUUYECKHX
ypaBHeHui. THpopMaIus, KOTOpYro HECET XMMHUUECKOE YpaBHEHHE.

Knaccudukanuss XuMUYeCKUX peaKIui MO COCTaBy W YMCIY PEAareHTOB U MPOAYKTOB. THIIBI
XUMHUYECKUX peakiuil. Peakiuu coeanHeHus, pa3noKeHus, 3aMelleHus u ooMeHa. Karanuzatopsl u
KaTajus.

JdemMoHcTpanuu.

Konneknus marepranoB u U3 U3 HUX.

Mopnenu, ucrnosb3yeMblie Ha ypokax (pu3uku, Ouonoruu u reorpaduu.
OOBEMHBIE U TIAPOCTEPKHEBBIC MOJIETH HEKOTOPHIX XHMHUECKUX BEIIECTB.
Moenu KpUCTaUIMYECKUX PELIETOK.

Cobupanue npubopa a7 MOTyYSHHsI ra3a U IPOBEPKa €ro Ha TePMETHYHOCTb.
Bosronka cyxoro ipja, noja wivd HadTaluHa.

ArperatHble COCTOSIHUS BOJIBI.

Paznenenne nByX HECMEIIMBAIOMIUXCS YKUIAKOCTEH C IOMOIIBIO JETUTEILHON BOPOHKH.
Huctumstop u ero padora.

VYcranoBka s GunbTpoBanus u e€ padora.

VYcraHoBKa /1715 BeITapuBaHuUs U €€ padoTa.



Kosnexust 6bITOBBIX IPUOOPOB A1 PUIBTPOBAHUS BO3AYXA.

Paznenenue kpacsiero Bemiectpa goMacTepa ¢ TOMOIIbI0 OyMa)XHOM XpomaTorpadumu.
Monenu asuIoTpOnHBIX MOAU(PUKALIUHN YTriIepoJa U Cephl.

[Tonydyenue o30Ha.

Hoptpers U. 5. Bepuenuyca u JI. . Menneneesa.

KopoTtkonepronnplii U JJIMHHONEPUOIHBIA BapuaHThl llepmoamveckonn cucremsr JI. U.
Menneneena

KoHcTpynpoBanue mapocTepKHEBbIX MOJIETIEH MOJIEKYII.

Annapat Kunma.

Pasnoxxenne 6uxpomara aMMOHHUSI.

['openue cepbl U MAarHUEBOM JICHTHI.

[Toptpetst M. B. JlomonocoBa u A. JI. JIaBya3be.

OnbIThI, WJUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS] MAacChl BEILIECTB.

['openne docdopa, pacTtBopeHre MPOAYKTa FOPEHUS B BOJEC M HCCIEIOBAHHUE IMOJTYYEHHOTO
pacTBopa JJAKMYCOM.

B3aumoneincTsre COIIHON KUCIOTHI C IUHKOM.

[Tonmyuenue rugpokcuna menu(Il) u ero paznoxeHue Npu HarpeBaHUH.

JlabGopaTopHbie ONBITHI.

1. O3HakoMJIeHHE C KOJUIEKLIMEN 1a00paTOPHOM MOCY/IbI.

2. [IpoBepka mpubopa i MoJIy4eHHUs Ta30B HA TePMETUYHOCTD.

3. O3HaKOMJICHHE C MUHEpPATaMH, 00pa3yIOIUMH TPAHUT.

4. [IpuroToBieHue reTepOreHHON CMeCH MOPOIIKOB CEPhl U JKeJie3a U UX pa3/ieieHHe.

5. B3aumoeiicTBre pacTBOPOB XJIOPUIOB U MOTUIOB KaJIUs C paCTBOPOM HUTpaTa cepedpa.

6

7

8

9

. [Tomyuenue rugpokcuna menu(Il) u ero B3auMoaeiicTBIE ¢ CEPHON KUCITOTOM.

. B3aumogencrTere pacTBopa coapl ¢ KUCIOTOM.

. IIlpoBepka 3akoHa COXpaHEHUS MACChl BEIIECTB Ha IPUMEPE B3aUMOJICHCTBUS MIETOYHN U KUCIIOTHI.

. IlpoBepka 3akoHa COXpaHEHHs] Macchl BELIECTB Ha MpPHUMEpE B3aUMOJEHCTBUS WIENOYM U COJHU
xenesa (II).
10. PaznoxxeHue mepokcuaa Bojaopoa ¢ nmoMoiipio okcuaa mapranna (IV). 11.3amenienue xenezom
MEIH B METHOM KYIIOPOCE.
IIpakTnyeckue padorTsbl.
1. 3HakoMCTBO C J1abopaTtopHbIM oOopynoBaHueM. [IpaBuia TexHHKH O€30MacHOCTH NpU paboTe B
kaOuHeTe xuMuu. Hekoropele BUbI paboT.
2. AHanu3 noussl (aHasor paboTsl «OYHUCTKA TOBAPEHHOU COJIH).

BaxHeiiue npeacTraBuTe M HEOPraHUYECKUX BelleCTB.
KosmnyecrBeHHble OTHOIEHHS B XuMuHM (18 1)
Cocras Bo3ayxa. [Toustie 06 06beMHOI 10J1e () KOMIOHEHTA IPUPOIHOM Ta30BON CMECH —
Bo3ayxa. Pacuer o0bemMa KOMIIOHEHTA ra30BOM CMECH 10 €r0 00BEMHOM J0J1€ U HA00OPOT.
Kucnopon. O3on. [Tonyuenne kucinopoaa. CoOupanue u pacro3HaBaHHE KHCIOPO/Ia.
XUMHUYECKHE CBOMCTBA KUCIOPO/Ia: B3aUMOCICTBUE C METANIaMH, HEMETAJIJIAMU U CIIOKHBIMHU
BemecTBamu. [Ipumenenue kucnopoaa. KpyroBopot Kuciopoja B mpupoze.
Oxcuasl. OOpazoBaHue Ha3BaHUN OKCUAOB M0 ux Gopmynam. CocraBieHue GopmMya OKCHIOB IO
ux Ha3BaHUsAM. [IpencraBuTeny OKCUIOB: BOJA U YTIIEKUCIBIN ra3, HeralmeéHas N3BECTb.
Bonopoa B mpupoae. uznueckrne U XUMHUYECKHE CBOMCTBA BOAOPOA, €TI0 MOJyYEHUE U
MPUMEHEHHUE.
Kucnotsl, ux coctaB u ux kinaccudukanus. Maaukaropsl. Tabmuna pactBopumoctu. ComnsiHast
Y CEpHAasi KUCJIOTHI, UX CBOMCTBA M TPUMEHEHHUE.
Comnu, ux coctaB U Ha3BaHus. PacTBopuMocTh coseil B Boje. [IpeacraBurenu conei: XJiopua
HaTpus, KapOoHaT HaTpus, PpocdaT KaabIus.



[TocTostnnas ABoranpo. Konnuectso BemiectBa. Monb. Monsipaas macca. KpaTHbie eTuHULIBI
M3MEPEHMS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KMJIOMOJIb, MAJUTMMOJISIPHAS U KWJIOMOJISIpHAs
Macchl BELIECTBA.

PacueTsl ¢ HCIOIB30BAHUEM MOHIATHIN «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAs MACCAY,
«MOCTOSTHHAsE ABOTAAPO».

3akoH ABoraznpo. MosipHbIii 00beM ra3000pa3HbIX BemecTB. OTHOCUTEIbHAS TUIOTHOCTh
OJIHOI'O ra3a IIo Ipyromy.

KpaTHble e1MHULIBI U3MEPEHUS — MUJUIUMOJIPHBIA U KUJIOMOJIIPHBINA 00BEMBI ra3000pa3HbIX
BELIECTB.

PacueTsl ¢ HCIIOIB30BAHUEM MOHATHIN «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAs MACCAY,
«MOJISIPHBI 00bEM T'a30B», «ITOCTOSIHHAST ABOTAIPO».

PacueTsl ¢ nCMOIB30BAHUEM MOHATHIN «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAs MACCAy,
«MOJISIPHBIF 00bEM T'a30B», «IUCIIO ABOTAIAPOY.

I'unpocdepa. KpyroBopoT Bojsl B ipupoae. Pu3ndeckre U XMMHYECKUE CBOMCTBA BOJIBI:
B3aUMOJICHICTBUE C OKCUAAMM.

OcHoBaHusl, UxX cocTtaB. PacTBOpuMOCTh OCHOBaHUM B BoJE. MI3MeHeHne OKpacKu MHAMKATOPOB
B IEI04YHOM cpene. [IpeacraBuTenu menoue: THAPOKCUIBI HATPHSI, KATHS M KaIbIU.

PactBopuTens u pactBopéHHOE BenecTBo. PactBopsl. PacTBopenue. I'naparsl. MaccoBas mons
pPacTBOPEHHOTO BEIIECTBA. PacyeTsl, CBA3aHHBIE C UCTIOIB30BAHUEM TIOHITHS «MacCOBast 101
PacTBOPEHHOTO BEIIECTBAY.

JemMoHCTpaumu.

Ornpenenenue coaepKaHusi KUCIOPOJa B BO3AYXE.

[Tonyuyenue kucnopoa pa3ioxKeHUeM NepMaHraHaTa Kajaus ¥ IEPOKCUAa BOJOpoa.
CobupaHue METOJI0OM BBEITCCHEHHUS BO3JIyXa M BOJIBL.

Pacno3znaBanue kucimoposa.

['openne Maruawsi, xeesa, yris, cepsl U pocdopa B KUCIOPOJE.

Komneknusa okcuaos

[Tonyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/JIA.

I'openne Bogopona.

BzaumopeiictBue Bogopona ¢ okcunom meau (11).

Konnekuus MUHEpaIbHBIX KUCIOT.

[TpaBuiio pazbaBiaeHUs cepoil KHCIOTHI.

Konnekuus coneil.

Tabnuua pacTBOPUMOCTH OCHOBaHUM, KUCIIOT U COJIEH B BOJIE.

HekoTtopsie MeTasuibl, HEMETaJUIbl U COEUHEHNS KOJIMYECTBOM BEIIECTBA B 1 MOJIb.
Monenb MosipHOTO 00BbeMa ra3000pa3HbIX BEIIECTB.

Komneknusa ocHoBaHuM

JlaGopaTopHble ONBITHI.

12. [lomyTHEHME U3BECTKOBOM BOJIbI MIPU MPOMYCKaHUU YIIIEKUCIIOTO rasa.

13. Ilomy4yeHnue BOIOPO1a B3AaMMOICHICTBUEM IIUHKA U COJISTHOM KUCIIOTBI.

14. Pacrio3HaBaHuE KUCIOT UHAUKATOPAMH.

15. I3MeHeHne OKpacCK UHAMKATOPOB B IIETOYHOU Cperie.

16. O3HakoMJIeHHE C TpenapaTaMy JIOMAallHEH WM IIKOJbHOM anTeYKh — pacTBOpaMu IMEPOKCUA
BOJIOPOJA, CIIMPTOBOM HACTOWKH MOJIa M HAIATBIPHOT'O CIUPTA.

IIpakTnyeckune padoTsbl.

3. [lonmyuenue, cobupanue 1 pacro3HaBaHHE KHCIOPO/a.

4. [Monydenue, coOMpaHue U pacrio3HaBaHUE BOJOPO/IA.

5. IIpuroroBneHne pacTBOPOB COJIEN € UX 3aJaHHON MacCOBOM JTOJIEH.



OcHOBHBIE KJIacChl HEOPraHn4yeckux coequnenuii (11 1)

O6o0menue cBeneHuid 00 OKCcHIax, X Kiaccu(ukanuy, Ha3BaHUAX W cBoWcTBaXx. CrocoObl
MOJTYYEHUSI OKCUJIOB

OcHoBaHus, WX Kiaccu(UKaIMs, Ha3BaHUS M CBOMCTBA. B3amMoOJEWCTBHE C KHCIOTaMH,
KHCIIOTHBIMU OKCHUJIAMHU M COJIIMHU. Pa3no)keHue HepacTBOPUMBIX OCHOBaHHM. CIOCOOBI MOTydeHUs
OCHOBaHHIA.

Kucnotel, ux kimaccupukanmus u Ha3BaHusa. OOmMEe XUMHUYECKHE CBOWCTBA KHCIIOT.
B3aumoneiicTBie KHUCIOT ¢ MeETaUIaMH. OJEKTPOXUMHUYECKUH D] HANpsODKEHUH METaJlIoB.
BzaumoneiicTBue KHCIOT C OKCHAAMU METa/uioB. B3amMOJEHCTBHE KHCIOT C OCHOBAHHSIMH —
peaknus HeWTpanuzanuu. B3aumopaeircTBue KHUCIOT ¢ coisiMu. [lomydeHuwe OECKHCIOPOIHBIX U
KHUCJIOPOJICOACPKAIIUX KUCIIOT.

Comu, ux kiaccudukanus U cBorcTBa. B3anmMozeiicTBrue coneil ¢ MeTaiaMu, 0OCOOCHHOCTH
9TUX peakluil. Bzaumoaencreue coeu ¢ CosiMu.

['eHeTndeckue psaapl MeTalla W HeMeTaula. | eHeThueckas CBsS3b MEXKIy KiaccaMu
HEOPraHUYECKHUX BEIECTB.

JlaGopaTopHble ONBITHI.

17. B3aumojeicTBrIE OKCHIA KaJIbIUs C BOJOM.

18. [lomyTHEHME U3BECTKOBOM BOJIBI.

19. Peakuus HelTpanu3auu.

20. ITonyuenue ruapokcuna menu (11) u ero B3aumogeiicTBre ¢ KUCIOTOI.
21. Paznoxenue ruapokcuna meau (11) mpu HarpeBanum.
22. B3auMoeicTBHE KHCIOT ¢ METAIaMH.

23. B3auMoieiiCTBUE KHCIIOT C COJISIMHU.

24. O3HaKOMJIEHHE C KOJUIEKIIUEN COJIEH.

25. Bzaumogeiicteue cynbdara mean (II) ¢ sxene3zom.
26. B3zaumoeiicTBre cojIel ¢ COISIMU.

27. I'eneTnyeckast CBsI3b Ha PUMEPE COEIMHEHUN MEJIH.
IIpakTnyeckune padorTnl

6. Permenre skcriepuMEHTATBHBIX 3a71a4.

Ilepuoauyeckuii 3akoH U Ilepnoanyeckas cucrema xumudeckux diemeHToB /.. Menaeseesa u
cTpoeHue aroma (9 u)

EcTecTBeHHBIE CEMENCTBA XUMHYECKHMX OJJIEMEHTOB: IIEJOYHBIE M IIEJIOYHO3EMENIbHBIC
METaJuIbl, TaJIOreHbl, WHEpTHbIE (OmaropojHbie) Tazbl. AMQoTepHOCTh. AMOOTEpHbIE OKCUIBI U
TUAPOKCHIbI. KOMIUIEKCHBIE COMU.

Otkpeitue JI. M. Menneneesbim  [lepuoaudeckoro 3akoHa u coszznanue uMm I[lepuoamdeckoi
CUCTEMBI XUMHUYECKHUX JJIEMEHTOB.

ATOMBI Kak (hopMa CyIIECTBOBAHUS XMMUYECKHUX 3JI€eMEHTOB. OCHOBHBIE CBEJICHUS O CTPOSHUU
aToMOB. JloKa3aTenbCcTBa CIOKHOCTH CTpoeHHsl aToMoB. OnbiThl Pesepdopna. [lnanerapuas mozaens
CTPOEHHS aToMa.

CocraB aTOMHBIX s7ep: NMPOTOHBI, HEUTPOHBL. OTHOCHUTENBHAA aTOMHasi macca. B3anMocBs3b
MOHATHH «TIPOTOH», KHEUTPOH», KOTHOCUTENIbHASI aTOMHAsl Macca.

Mukpomup. OnekTpoHbl. CTPOEHHE SJIEKTPOHHBIX YPOBHEW aTOMOB XMMHYECKUX 3JIEMEHTOB
NeNe 1-20. ITonsiTHE 0 3aBEPIIEHHOM 2JIEKTPOHHOM YPOBHE.

N3otonbl. ®uznueckuid cmbicn cuMBoMKH [lepumoanueckorn cuctembl. CoBpeMeHHas
¢dopmynupoBka Ilepuonuueckoro 3akoHa. V3MeHeHMs CBOWCTB 3J€MEHTOB B MEpUOJAX M Tpymmax,
KaK ()YHKIIMSI CTPOEHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCcTUKa DJJIEMEHTa-MeTaula M JJEMEHTAa-HEMeTallyla [0 HX IIOJIOKEHHIO B
[Tepuonnueckoit cucreme xumuueckux 3nnemeHToB [1. 1. Menneneena.

JdemMoHcTpanuu.
e Paznuynble GopMbl TAOIUL TEPUOAUUECKON CHCTEMBI.
e  MopenupoBanue noctpoenus [lepuonnueckoit cucrems! Jl. 1. Menneneesa.



L] MO,Z[GJII/I ATOMOB XUMHNYECCKUX 3JICMCHTOB.
e Mogenu aTOMOB AJIeMEHTOB 1—3-T0 Mepruoa0B
JlaGopaTopHbie ONBITHI.
28. Ilomyuenue ampOTEPHOTO THIPOKCH]IA U UCCIIETOBAHUE €TO CBOWCTB.

XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE peakuun (10 4)

Honnast xummuueckas cBs3b. MoHbI, 00pa30BaHHbIE aTOMaMH METAJJIOB U HeMeTallIoB. CXeMbl
00pa3oBaHMsl MOHHOH CBSI3M JUIsl OMHApHBIX COeTUHEHHH. VOHHBIE KPUCTAJUIMYECKHE PEIIETKH |
(bu3nyecKkre CBOMCTBA BELIECTB C 3TUM TUIOM pewéTok. [ToHsTie o hopMynbHON eTUHUIIE BEIIECTBA.

KoBaneHTHass XuMHUYECKas CBsI3b. OJJEKTPOHHBIE W CTPYKTypHbIE (Qopmynsl. [lonarue o
BajieHTHOCTH. KoBaneHTHass HemossipHass cBsi3b. CxeMbl 00pa3oBaHUs KOBAJICHTHOHM CBSI3U IS
OMHApHBIX cOeAMHEHUH. MOJEeKyIsIpHbIe U aTOMHBIE KPUCTATMYECKUE PEIIETKY, U CBOMCTBA BEIIECTB
C 3TUM THUIIOM PEHIETOK.

DNEeKTPOOTPULIATENILHOCTE.  Psin anekTpooTpunarensHoctd.  KoBasieHTHast — mosisipHas
Xxumuueckas cBs3b. Jumonb. Cxembl 00pa3oBaHUs KOBAJICHTHOM MOJSPHON CBSI3U Ui OMHApPHBIX
COEAMHEHHI. MOJIEKYJIApHBIE U aTOMHbBIE KPUCTAJUIMYECKHE PEIIETKU, U CBOMCTBA BEUIECTB C 3TUM
TUIIOM PEIIETOK.

Meramnueckasi XMMUYECKasi CBA3b U METAUIMYECKash KpUCTaTMdeckas pemérka. CBoncTBa
BEILIECTB C 3TUM THUIIOM PEIIETOK. ENnHas npupoia XUMHUYECKUX CBA3EH.

Crenenb oxucieHusi. CpaBHEHHME CTEICHH OKHCICHUS W BajeHTHOCTH. [IpaBmiia pacuéra
CTEMeHeN OKUCIICHUS 10 (PopMyIaM XUMUYECKUX COCTUHEHUH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OmnpeneneHue CTENeHeW OKUCICHUs s
AJIEMEHTOB, O00Opa3yIOIUX BEIIECTBA Pa3HBIX KJIAacCcOB. Peakiuum MOHHOTO OOMEHAa U OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIE peakiuu. OKHUCIUTETh U BOCCTAaHOBUTEIb, OKHCICHHUE U BOCCTAHOBJICHUE.
CocraBneHrue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUNA METOAOM 3JIEKTPOHHOIO
Oananca.

JdeMoHcTpanum.
e Buneodparments! u cnaiiapl «MloHHAs XUMUYECKas CBSA3bY.
e Komiexkius BemecTB ¢ HOHHOU XUMHYECKOH CBS3EIO.
e Moenu HOHHBIX KPUCTAUTUYECKUX PEMIETOK.
e Buneodparments! u ciaiinpl «KoBaneHTHas XUMHUUECKAsl CBSI3bY.
e Koiekuus BEmeCcTB MOJIEKYISIPHOTO U ATOMHOTO CTPOECHUS.
e Moenu MOJIEKYJIIPHBIX U @aTOMHBIX KPUCTAIUTMYECKUX PEIIETOK.
e Buneodparments! u cnaiiapl «MeTanmudyeckas XuMU4ecKasi CBSI3bY.
o Komnexuus «MeTamibl ¥ CIUIaBbI».
e BzaumojeiicTBue IMHKA C CEPO, CONSTHON KUcI0ToH, xnopuaom meau (I).
e [openue maruus.
e B3auMoJencTBUE XJIOPHOU U CEPOBOIOPOIHON BOJIBI.
JlaGopaTopHbIe ONBITHI.
29. M3rortomieHne MOJIENH, WIUTIOCTPUPYIOIIECH CBOMCTBA METAJIIMYECKOM CBA3U

9 kyacc
IloBTOpEeHue U 00001IeHMe CBeIeHUI 10 Kypcy 8-ro kiacca.
Xumuyeckue peakuuu (5 4)

bunapusie coenuuenus. OKcHUIbl coeoOpasylone U HecosieoOpasyromue. [ UapoKCUIb:
OCHOBaHUs, aMpoTepHbIe, KUCIOTHL. CpeTHNe, KUCITBIE, OCHOBHBIE COJIH.

O06o01IeHne CBeACHU 0 XUMUYEeCKUX peakiusax. Krnaccupukanus XUMHUECKUX PEaKIHid 1o
Pa3IMYHBIM OCHOBAHHUAM: COCTABY W YUCIY PCArupyromux Hn O6p33yIOHII/IXCSI BCIIECTB, TCIIJIOBOMY
a¢dekTy, HampaBIeHUIO, U3MEHEHUIO CTETICHEH OKUCICHHS dJIEMEHTOB, 00pa3yIONINX pearupyrolime
BelecTBa, (pasze, NCIOJIb30BAHUIO KaTaIN3aTopa.



IlonsiTHE O CKOPOCTH XUMHUYECKON peakuuu. DaKkTOpsl, BIUAIONIME HA CKOPOCTh XUMUYECKHUX
peakuuii: Tmpupoja pearupyromux —BELIECTB, WX KOHLEHTpalus, TeMIeparypa, IUIONIalb
COIIPUKOCHOBEHHUS, HAJIMYKME KaTanu3aropa. Karanus.

JdemoncTpanmu.

e (O3HAaKOMJIEHHE C KOJUIEKIUSIMU METAJUIOB U HEMETAJLIOB.
O3HakoMJIEHHE C KOJUIEKIIUSIMH OKCUIOB, KUCIIOT U COJICH.
3aBUCHUMOCTh CKOPOCTH XUMHYECKON peaKIMK OT MPUPOIbl PEarupyrOIINX BEIIECTB.
3aBUCHUMOCTbH CKOPOCTH XUMHUYECKON PEaKIMK OT KOHIIEHTPAIMK Pearupyromnux BemecTs.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW peakluu OT IUIOMAAN COMPUKOCHOBEHUS PEearupyronnx
BEIIECTB («KHUIIAIIUN CII0M»).

e 3aBUCUMOCTbH CKOPOCTH XMMHUYECKON PEaKIIUU OT TEMIIEPATYpPhl PEarupyroIuX BEIIECTB.
JlaGopaTopHbIe ONBITHI.
1. BauMopelicTBue aMMHuaka v XJIOpoBOA0pOa.
2. Peakuust HeMTpamu3aium.
3. HaGmonenue temioBoro 3¢gdexkra peakiuy HeHTpaau3amui.
4. B3zaumojeiictBue cepHoit KUcioTsl ¢ okcuiom meau (II).
5. Paznoskenue nepokcuaa BoJOpO/ia C MOMOIIBIO KaTanasbl KapTodens
6. 3aBUCUMOCTb CKOPOCTH XHUMHUUYECKOW PEAKIIMK OT IPUPOIBI PEAarupPYIOIIUX BEIIECTB HA IPUMEPE
B3aMMO/ICIICTBUS paCTBOPOB THOCYb(aTa HATPUS U XJIopuaa 0apusi, THOCYIb(aTa HATPUSI U COJISTHOM
KHCIIOTBHI.
7. 3aBUCUMOCTBh CKOPOCTH XMMHYECKON PEeaKIMK OT MPUPOIBl METAIIIOB MIPH UX B3aUMOJCHCTBUU C
COJITHOM KHMCIIOTOM.
8. 3aBUCHMOCTH CKOPOCTH XMMHUECKON peakIMy OT MPUPOABI KUCIOT MPU B3aUMOACHCTBUH UX C
KEIJIE30M.
9. 3aBUCHUMOCTbH CKOPOCTH XUMHUYECKON PEAKIMH OT TEMIIePaTypBhI.
10.3aBUCUMOCTbh CKOPOCTH XMMHUECKON PEaKIIMU OT KOHLIEHTPALIUH.
11. 3aBUCHMOCTH CKOPOCTH XMMHUYECKOHN peaklliy OT IJIOU[aJAd COMPUKOCHOBEHUS PEArpyrOIINX
BELIECTB.
12. 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKLUU OT KaTaau3aropa.

Xumuyeckue peakuuu B pacrsopax (10 4)

[TonsiTrie 00 3IEKTPOIUTUYECKON NUCCOLMALMU. DIEKTPOIUTHI U HEBJIEKTPOIUTHL. MexaHu3m
JUCCOLMAIUI DIIEKTPOJIUTOB C PpA3JIMYHBIM XapakTepoM CBA3U. CTENneHb UIEKTPOJIUTUYECKON
nucconuanui. CHIIbHBIE U c1a0ble 3IEKTPOIUTHI.

OCHOBHBIE TOJIOKEHHSI TEOPUH AIIEKTPOIUTHUECKOM nuccormanuu. Knaccupukanus HOHOB U
ux cBoiicTBa. KuCIOThl, OCHOBAaHUS M COJIM KakK 3JIEKTPOJIUTHL. VX Kiaccudpukanus u aucconuanmsi.

OO01e XMMHUYECKHe CBOMCTBA KUCIIOT: U3MEHEHHE OKPACKU MHIMKATOPOB, B3aUMOJICHCTBHE C
MeTaJlJIaMHi, OKCUJIAaMHU M TUIPOKCHIAMHU METAJUIOB U COJSIMU. MOJeKyIspHbIE U UOHHBIE (IIOJHBIE U
COKpalI€HHbIE) YPAaBHEHMs peakuui. XHMMHYECKUN CMBICH COKPAIIEHHBIX YpPAaBHEHWM. Y CIOBUSA
MIPOTEKAHUS PEaKIUil MEXKIY AJIEKTPOJIUTAMU /10 KOHIA. PsJT akTHBHOCTH METaIIJIOB.

OOmme XWMHUYECKHE CBOWCTBA IIEJOYeH: B3aUMOJCHCTBHE C KUCIOTaMH, OKCHJIAMH
HEMeTaJlJIOB, colsiMU. O0IIMe XUMUYECKUE CBOIICTBA HEPACTBOPUMBIX OCHOBAaHUM: B3aUMOJIEHCTBUE C
KHMCIIOTaMH, Pa3JI0KEHUE IPU HarpPEBAHUU.

OO0me XMMHUYECKHE CBOMCTBA CPEHUX COJICH: B3aUMOJIEHCTBHE C KHCJIOTaMH, IIETOYaMH,
COJISIMHU M MeTajulaMu. B3anmozeiicTBre KUCIIBIX COJIEH €O IIeI0YaMHu.

['uaponns, kak OOMEHHOE B3aMMOJIEHCTBHE COJIEH C BOMON. [MAPOIM3 CONMM CHIIBHOTO
OCHOBaHUs U c1a00i KucIoThl. ['uaponan3 conu cnaboro ocHOBaHUS M CHIIbHOM KucioThl. [llkana pH.

CBoiiCTBa KHCIIOT, OCHOBAaHMI, OKCHUJOB M COJE€d B CBETE TEOPUU DIEKTPOIUTHYECKOU
JUCCOLMAIUHI U OKHACIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI.

JdemoHcTpanmu.
e lcnelTaHue BEIIECTB U UX PACTBOPOB HA AIEKTPONPOBOIHOCTD
e 3aBHCHMOCTbD JIEKTPOIIPOBOJHOCTU YKCYCHOM KMCIIOTBI OT KOHLIEHTPALUH.



e JIBMKEHME OKpALIEHHBIX HOHOB B AJIEKTPUUECKOM I10JI€
e Omnpenenenre xapakTepa cpelibl B pacTBOpax COJEH.
JlaGopaTopHbie ONBITHI.
13. Iucconmanus cnadbIX 3JIEKTPOIUTOB HA IIPUMEPE YKCYCHOM KUCIOTHI.
14. VI3MeHeHre OKpAaCKU UHAMKATOPOB B KUCIOTHOM Cpejie.
15.Peakuiys HeHTpaau3aluy pacTBOpa MIENOUN PAIUYHBIMUA KUCIOTAMHU.
16. ITomyyenue runpoxcuaa meau(Il) u ero B3ammoielicTBUE ¢ pa3IMYHBIMU KUCIOTAMH.
17. B3auMopelicTBUe CHIIBHBIX KUCIOT ¢ okcuaoM meau(Il).
18-20. B3aumoielicTBrUe KACIOT C METAJLIAMHU.
21. KayecTtBeHHas peakius Ha KapOOHaT-HOH.
22. Ilony4yenue cTyHI KPEMHUEBON KUCIIOTHI.
23. KauecTBeHHas peakiusi Ha XJIOPHU/- WU CyJb(aT-HOHBI
24. I3MeHeHue OKpackKu MHAUKATOPOB B IIEJIOYHOM Cpejie.
25. B3aumopeicTBre LIEI0UEN € YIIIEKUCIIBIM ra30M.
26. KauecTBeHHas peakiysi Ha KAaTHOH aMMOHHUS.
27. llonyuyenue ruapoxcuaa meau(ll) u ero paznoxenue.
28. BzaumozeiicTBrie kKapOOHATOB C KUCIOTAMH.
29. Ilonyuyenue ruapokcuna xxenesa(1ll).
30. BzaumoseiictBue xene3a ¢ pactBopoM cyibdata meau(ll)
IIpakTuyeckne padoThl
1. «Pemenne skciepuMEHTANBHBIX 33144 110 TeMe «DNEKTPOIUTHYECKAS TUCCOIHALIHS

HemeTanabl 1 ux coequHeHus (25 1)

CtpoeHue aToOMOB HEMETAUIOB W WX mnojoxenue B Ilepuwomuueckoir cucreme. Psin
3NEKTPOOTpULATENbHOCTU. KpucTaminueckue pelméTku HEMETAIOB — IPOCTHIX  BEIIECTB.
Amnorponust u e€ mpuunHbl. PuU3MYecKue cBolicTBa HeMeTaioB. OOIME XUMHUYECKUE CBOWMCTBA
HEMETAJUIOB: OKUCIIUTENIbHBIE U BOCCTAHOBUTEIIbHBIE.

I"ajiorensl, CTpOCHUE UX aTOMOB U MOJIEKYI. PU3MUECKUE U XUMUUECKUE CBOMCTBA IaJIONE€HOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB raJIor€HOB B 3aBUCUMOCTH OT MX MoJiokeHus B [lepuonnyeckoit
cucreMme. HaxoxieHne rajJoreHoB B IPUPOJE U UX MOITYYeHHE. 3HAUEHUE U IPUMEHEHHE TaJIOT€HOB.

['asloreHoBOIOPOABI M COOTBETCTBYIOIME WM  KHCJIOTHI:  IUIaBUKOBAs,  COJISHAs,
OpoMOBOJIOpPO/IHAs, MOJOBOAOpOoAHAsA. ['amoreHuasl. KauecTBeHHbIE peaklud Ha TrallOT€HHI-UOHBI.
[IpumeHneHne coeTMHEHU rajJoreHoB U UX OMOJOoru4ecKast poib.

OO6mas xapakrepuctuka snemMeHToB VI A — rpynmsl. Cepa B mpupose u €€ MNoiydeHue.
AnnoTtponHbie MOIM(UKALIUK CEPBI U UX CBOMCTBA. XMMHUECKHUE CBOICTBA CEPhI U €€ IPUMEHEHHE.

CepoBo1OpOJI: CTPOEHUE MOJIEKYNbI, (hU3MYECKHE W XMMHUYECKHE, MOJyuYeHHEe U 3HAuyeHHE.
CepoBopoponnas kuciorta. Cynbhubsl 1 ux 3HaueHue. JIroMuHOOpPHI.

Oxkcun cepri(IV), cepancras kucnora, cynbhuTel. KauecTBeHHast peakiiys Ha CyIb(pUT-HOH.

Oxkcun cepsl(VI), cepras kucnora, cynbdatel. Kpucramioruaparel. KauectBeHHast peakius Ha
Cynb(aT-uoH.

CepHast kuciaoTa — CHJBHBIM 31ekTponuT. CBoiCTBa pa30aBIIEHHON CEpHOW KHCIOTHI, Kak
TUMMYHOW KHUCJIOTHI: B3aUMOJICHCTBHE C METajUlaMU, OCHOBHBIMH U aM(OTEPHBIMH OKCHIAMH,
OCHOBaHUSIMHU U aM(QOTEPHBIMU TUIPOKCUIaMU, coisiMu. KauecTBeHHas peakuust Ha Cyab(haT-HOH.

OOmast xapakTepUCTHKa 3JeMEHTOB VA rpynmnbl. A30T, CTpOEHHE aroMa M MOJIEKYIIBI.
dusnueckrue 1 XUMUYECKHE CBONCTBA M MPUMEHEHHUE a30Ta. A30T B MPUPOJIE M €ro OMOoJorHyecKas
pOJIb.

AMMUaK, CTpOCHHE MOJIEKYJIbl M (U3NYECKUE CBOMCTBA. AMMHUAuHas BOJIa, HAIIAThIPHBIM
CIUPT, TUApAT amMMmuaka. JIOHOPHO-aKIENTOPHBIA MeXaHW3M O0O0pa3oBaHHS KaTHOHA AaMMOHUS.
BoccranoBurenbHbie cBoMicTBa aMMmuaka. Colnu aMMOHMS M UX NIpuMeHeHne. KauecTBeHHas peakuus
Ha KaTHOH aMMOHHUS.

Oxkcuppl a3ora: HecosieoOpa3yrole U KUCIOTHbIE. A30TUCTasi KUCIOTAa U HUTPUTHI. A30THas
KHCJIOTA, €€ IoJIy4eHne U cBorcTea. Hurparsl.



®ocdop, crpoerne aroma u amnorponus. Pochunsl. Dochun. Oxcun dochopa(V) u
oprodochopras kuciaora. Docdatel. Dochopubie ynodperus. MHCEKTUIIH B

OO0mmas xapakTepucTuka 1eMeHTOB [V A- rpymnmbl: 0COOEHHOCTH CTPOCHHSI aTOMOB, TPOCTHIX
BELLIECTB M COEAUHEHUU B 3aBUCHMOCTU OT MOJOKEHMs 31eMeHTOB B llepmonnueckoil cucreme.
Yrnepon. AmnorpornHbie Monudukanmu: anMas, rpapuT. AMOpPQHBIA YIJIEpoJ U €ro copTa: caxa,
AKTUBUPOBAHHBIA Yrojib. AjcopOums. XWMHYECKHE CBOMCTBa yriiepoaa. Kokcoxumudeckoe
IIPOU3BOJICTBO U ero npoaykuus. Kapouel.

Oxkcua yraepoga(ll): ctpoenue Mosekymsl, mojydeHre | ero coictsa. Oxcun yriepona(IV):
CTPOEHHE MOJIEKYJIbl, IIOJIy4YEeHHE M €ro CBOWCTBA. YroibHas Kuciora. Cosi yroJbHOM KHUCIIOTHI:
KapOOHAThI U THIpOKapOOoHaThl. TexHuYeckas ¥ MUIEBasi Coa.

Heopranuueckue u oOpraHMYecKHe BELIECTBA. YTJIEBOJAOPOAbl. XHMHUYECKOE CTPOECHHE
OpraHUYECKHX BELIECTB, KAK MOPAIOK COEAMHEHUSI aTOMOB B MOJIEKYJIE 110 BAJICHTHOCTH.

Mertan, 3TaH, Kak IpeAeibHBbIE YIVIEBOAOPOJbl. DTWIEH M AalLETWIEH, KaK HeNpeleibHbIe
(HeHachlllleHHBIE)  yriieBojoponbl. ['openue  yrieBogoponoB. KauecTBeHHble peakuuu Ha
HENpeIeIbHbIE COSIUHEHMS.

OTUJIOBBIN CIIUPT, €T0 MOJIy4YeHHe, MPUMEHEHUE U (pusnoaorudyeckoe neicTaue. TpexaToMHbIi
cnupt ruuepuH. KauecTBeHHas peakiuss Ha MHOTOAQTOMHBIE CHHUPTHI. YKCYCHasi — IpEICTaBUTEIb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemnuii, ctpoenue ero aroma u cBoiicrBa. Kpemuuii B npupoae. Cunnuuas! u cuiiad. OKcun
kpemuaus(IV). KpemuueBas kuciaora u €€ COJIH.

[TpousBoacTBO crekia U LeMeHTa. lIpoaykuus CUIMKAaTHOW MPOMBIIIIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, hapdop, pasHc. Ontuyeckoe BOJIOKHO.

Hewmerannel B npupoae. @pakunoHHasi meperoHka *XUAKOro BO3AyXa, KaK CIOCO0 MOITyYeHUs
KHCIIOpo/ia, a30Ta, aprona. [lomyuenue dpocdopa, kpeMHuus, xjaopa, ©oaa. DIEKTPOIU3 PACTBOPOB.

[TosyueHue cepHOIl KHUCIOTBI: CBIPbE, XUMHU3M, TEXHOJIOTMYECKAs CXE€Ma, METOJ KHIISIIEro
CJIOSl, TMPUHIUIBI TEIIOOOMEHa, MPOTUBOTOKAa M LUpKymsuuu. Oneym. [IpousBojacTBo amMmmuaka:
CBIPBbE, XUMU3M, TEXHOJIOTMYECKAs CXEMA.

JleMoHCTpan U

Komnneknus HeMeTamios.

Monenu KpUCTaUIMYECKUX PEIIETOK HEMETAIUIOB: aTOMHbBIE U MOJIEKYJISIPHBIE.
O30HaTOp ¥ MPUHIMIIBI €70 PAOOTHI.

["opeHue HeMEeTauI0B — MPOCTHIX BEILECTB: cepbl, (pocdopa, APEBECHOTO YIIIs.
OO0pa31bl TaJOreHOB — MPOCTHIX BELIECTB.

B3anmoeicTBie raJloreHoB ¢ METAJUIAMH.

BeiTecHeHue xyopa 6poMOM MK HOJa U3 PAaCTBOPOB UX COJIeH

Konnekuus mpupoaHbIX COEIUHEHUH XJI0pa.

B3aumopeicTBue cepsl ¢ METAIUIAMH.

I'openue cepsl B KUCIIOpOJIE

Konnekuus cynbGuaHbix py.

KauectBenHast peakuus Ha CylIbQUA-HOH

OO6eciBeunBaHNEe OKPALIEHHBIX TKAaHEH U I[BETOB CEPHUCTHIM Ta30M.
B3anMozeicTBIe KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTBHI C MEBIO.
OOyrnuBaHre OPraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEpPHOM KHCIOTOM.
Huarpamma «CocTaB Bo3yxa»

Buneodparments! u cnaiias! «IItuusu 6azapb»

[Tony4yenue, cobupaHue u pacrio3HaBaHUE aMMHaKa

Paznoxxenune 6uxpomara aMMOHUS

BzaumopeicTBue KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEZBIO

I'openne u€pHoro nopoxa

PasnokeHne HUTpaTa Kanusi U TOPEHUE JPEBECHOTO YyrojibKa B HEM

OO6pa3sibl mpUpOAHBIX coenuHenuii pocdopa.



['openue docdopa Ha BO3yxe U B KUCIOPOJIE.
[Tomyuenue 6enoro ¢ochopa 1 UCHIBITAHUE €TO CBOMCTB
Komneknust «O0pasiibl IPUPOIHBIX COSTMHEHUN YTIIEPOIay

WJIM Ta30B.
YeTpoiCcTBO IPOTUBOTAa3a

Mogenu MOIEKyI METaHa, TaHa, ITUICHA U alleTUIICHA.

B3aumoneiicTBre 3 TUIICH ¢ OPOMHOM BO/IOH U pacCTBOPOM IepMaHraHaTa KaJus.
OO01re XMMUYECKHE CBOMCTBA KUCIIOT HA PUMEPE YKCYCHOU KUCIIOTHI
KauecTBeHHas peakiis Ha MHOTOAaTOMHBIE CITUPTHI

Komnexnust «O6pa3iubl IPUPOIHBIX COETMHEHUNA KPEMHUS»

Komrekuus crekia, KEpaMUKH, IEMEHTA U U3JIEIUN U3 HUX

Komexkuus npogyKIuy CUIMKaTHOW IPOMBILITIEHHOCTH

Buneodparmentsl u cnaiinsl «I Ipou3BoACTBO CTEKIIA M IEMEHTa»

Komneknusa «[IpupoaHpie COeIMHEHNSI HEMETAIIIIOBY

Buneodparments! u cnaiiabl «PpakMOHHAs IEPETOHKA KUJKOTO BO3AYXa»
Buneodpparmentet u  cnmadigel  «llomyuenue Bojopoda,  KUCIOpoaa
ANEKTPOIIUTUYECKUM CIIOCOOOM»

Mogenu anmnaparoB )i IPOU3BOJCTBA CEPHOU KMCIIOTHI.

Mognenb Kunsmero cios.

Mozenb KOJIOHHBI CHHTE3a aMMHUAKa.

Buneodparmentst u cnaiiapl «I[Ipon3BOICTBO CEPHOM KUCIOTHD)
Buneodparmentst u cnaiiasl «I[pou3BoacTBO aMMHaKay

Konnexkuust «CpIpb€ A1 NONy4EHUs! CEPHOIM KUCIOTHI»

JlaGopaTopHbIe ONBITHI

31.
32.
33.
34.
35.
36.
37.
38.

Pacno3naBanue rajioreHu-MOHOB

KauecTBeHHbI€ peakiiy Ha Cyab(haT-MOHbI

KauecTBenHas peakius Ha KATUOH aMMOHUS

XHUMHUYECKUE CBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA
KayectBeHHble peakiuu Ha ¢pochar-noH

[Tonyyenue u CBOMCTBA yrOJIbHOM KHUCIOTHI

KavecTBeHHast peakiys Ha KapOOHAT-UOH

[IponyckaHue yriekucaoro ra3a 4epes pacTBOp CHIMKaTa HATPHUS

IIpakTnyeckune padorTsl

2. V3yueHne CBOWCTB COJISTHON KHCIIOTHI

3. 3y4eHune CBOMCTB CEpHOM KHCIOTHI

4. [lonydyeHne aMMHuaKa U U3y4yeHHE ero CBONCTB

5. Ilony4yeHue yriaekuciioro ra3a u U3y4eHue ero CBOMCTB

MeTtanibl 1 ux coenuHenusi (17 1)

nu

[Toptper H. . 3enunckoro. Ilormonienrne akTMBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BEILIECTB

rajJorc¢HoB

[Tonoxenne MeramnoB B Ilepuoanueckoit cucteme xumudeckux sieMeHtoB J[. M. MeHnneneena,
CTPOE€HHE HMX aTOMOB MU KPHUCTAIOB. MeTalyiMyeckas CBsSI3b M METAJUIMYECKas KPUCTANIMYecKast
pemérka. DU3NYECKUE CBOMCTBA METAJIOB: DJJIEKTPO- W TEIUIONPOBOIHOCTb,
CHOCOOHOCTB, MIACTHYHOCTD. CIIIaBbI YEPHBIE U [IBETHHIE.

Mertauibl Kak BOCCTAHOBUTEIU. DJIEKTPOXUMHUECKUH Psil HAPsKEHU. B3anMoaeicTBre METalios ¢
HEMEeTaJUIaMH, OKCHIAMH, KUCIOTaMHU, COJISIMU. AJIFOMUHOTEPMHUSL.
OKcuapl U TUAPOKCUIBI MIETOYHBIX METAJIOB, UX MOJyYEHHE, CBOWCTBA, MpUMEHEeHHE. BaxHenmme
COJIM ILIEJIOYHBIX METAJUIOB, UX 3HAYECHHE B KUBOW U HEXKUBOM IIPUPOJIE U B )KU3HHU YEIIOBEKA.

OKcuIbl U TUAPOKCUIIBI IIEIOYHO3EMEIBHBIX METAJUIOB, UX IOJYYEHHE, CBOWCTBA M MPHUMEHEHHE.
Baxwneiimme coiny METOYHO-3EMENBHBIX METAUIOB, UX 3HAYEHUE B IPUPOJAEC M KU3HU YEJIOBEKA.
KapOonaTs! 1 ruApOKapOOHATHI KAJTBIIHSL.

OTpaXkaroIas



KéctkocTh Boabl: BpeMeHHast ¥ mocTosHHas. CriocoOb! ycTpaHeHHs BpeMeHHOM KECTKOCTH. CrocoOsl
YCTpPaHEHHUS TOCTOSTHHOM KECTKOCTU. VOHUTBHI.

CoenuHeHus aNMIOMHUHUS B TpUpojae. XHMHUYECKHE CBOWCTBA amoMUHHUSA. OCOOCHHOCTH OKCHIA H
THIPOKCHIA aJIOMUHUS KaK aM(OTepHBIX coeAuHeHHWN. Baxueimmue conu amtoMuUHUS (XJIOPHI,
cynbdar).

OcobenHocTu cTpoeHuUsl atroMa kenesa. JKene3o B npupone. Baxkueimme pyasl xenesa. [lomyuenue
yyryHa u crand. Okcuabl U ruapokcunsl xxenesza(ll) u (III). Conu xeneza(ll) u (III). Obnapyxenue
MOHOB KaTHOHOB eJie3a B pACTBOpE. 3HAUECHUE COCAMHEHUH XKelle3a.

Koppo3us xumuueckas u 3J1IeKTpoOXUMHUUecKasi. 3aliuTa METAIIOB OT KOPPO3HH.

Mertaibl B ipupojie: B cBOOOJHOM Bue U B Buje coequHeHuil. [lonsartue o meramnyprun. YépHas u
1BeTHas Mmetautyprus. Ilupomeramnyprusi, THAPOMETAILUTYpIrUsl, JIEKTPOMETALTYprus. JloMeHHbIN
npouecc. [Iepepabotka uyryHa B ctajib. DJIEKTPOJIU3 PACILIaBOB.

JdemMoHcTpanuu

B3aumoneiicTBre HaATpus, TUTUS U KaJbLHs C BOJOM.

['openue HaTpusi, MarHus U ’eje3a B KUCIOPOJIE.

Bcnblka TepMUTHOM CMeECH.

BzaumopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.

BzaunmogeiicTBHe alfOMUHNS ¢ KUCIOTaMU, IIEI09aMHi U BOJIOM.

B3aumopeiicTBue xene3a 1 MeIu ¢ XJIOPOM.

B3anmopeiictBue MenuM ¢ KOHLIEHTPUPOBAaHHOM CEPHOM KHMCIOTOM M a30THOW KHMCIIOTOMU
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

Okpacka MIaMeHu COeMHEHUSMHU 1IEJIOYHbIX METAJIIIOB

Oxkpacka IIaMeH! COETMHEHUSIMU 11IET0YHO3EMENbHBIX METAIIJIOB

["amenue n3BecTu BOOOM.

ITomy4yenue KECTKOM BOABI B3aUMOICUCTBUEM YITIEKHACIOTO C U3BECTKOBOM BOJIOM.
VYcerpanenue BpeMeHHOM KECTKOCTH KUTITYEHUEM U TOOABKOM COJIBI.

YcTpaHeHue OCTOSTHHOM KECTKOCTH T00ABKOM COJIBI.

WNoHUTHI ¥ IPUHIUTT UX IEUCTBUS (BUACO(PparMeHT).

Konnexkuus npupoHbIX COEAMHEHUHN aTFOMUHUSA.

Buneodparments! u cnaiiapl «OKCH]T ATFOMUHUS U €70 MOIU(DUKAIIII.

[Tony4yenne am(poTepHOro THIAPOKCHIA ATFOMUHUS U UCCIIEIOBAaHHUE €r0 CBOMCTB

Konnekuus «XuMuyeckne UICTOYHUKHA TOKa

Pe3ynpTaThl JUIMTENBHOIO HKCIEPUMEHTAa MO HU3YYEHUIO KOPPO3UHM CTAJIbHBIX W3JETUN B
3aBUCHUMOCTH OT YCJIOBHI ITPOLIECCOB

Boccranosnenue menu u3 okcuga meau(1l) Bogoporom

Buneodparmentst u cnaiasl «IIpor3BoACTBO UyTyHa U CTATH

Buneodparments! u cnaitapl «M3nenus U3 4yryHa U CTainm»

Buneodparments! u cnaitapl «I[Ipon3BoICTBO aTFOMUHUS

JlabopaTopHbIe ONbITHI

39. BzaumozeiicTBre keine3a ¢ pactBopoM cyibgara meau(ll)

40. ITomyueHue U3BECTKOBOM BOJBI U OTIBITHI C HEU

41. Mony4aenue ruapokcunos xenesa(ll) u (111)

42.KavecTBeHHBIE pEaKIIMU Ha KATUOHBI JKeJe3a

IIpakTHyeckne padoTbl

6. [Tomydenue >kecTKON BOJIBI U CTIOCOOBI €€ yCTpaHEHUs

7. Pemenne sKCIIepMMEHTAIBHBIX 337124 10 TeMe «MeTamuibh)

XuMus M OKpyxkaomas cpeaa (2 4)
Crtpoenue 3emnu: sIpo, MaHTHS, 3€MHasl KOpa, KX XUMUYECKHii cocTaB. JIutocdepa u e€ XxuMudeckuit
coctaB. Munepanbl. Pynel. Ocamounsie mopopsl. [lone3nple nckomaembie. XUMHUYECKUA COCTaB
rusipocdepsl. XMMUUYECKHH cOCTaB aTMOC(EpHI.



VICTOYHHMKM XMMHYECKOTO 3arps3HeHUsI OKpysKatomiel cpenpl. [ mobGanbHbie S9KOIOrHYecKre mpooIeMbl
YeJI0BEYECTBA: MApHUKOBBIA APQPEKT, KHUCIOTHBIE JMJO0XKIU, O30HOBBIE IbIPbl. MexXIyHapoaHOe
COTPY/ZIHUYECTBO B OOJIACTH OXPaHBI OKPY)KAIOLIEH Cpepl OT XUMHUYECKOTO 3arps3HEHus. «3enéHas
XUMHUSI.
MapkupoBKa ymakOBOYHBIX MaTEpUalIOB, 3JIEKTPOHUKU U OBITOBOW TEXHUKH, HPOAYKTOB MHUTAHUSA,
ITUKETOK 110 YXOIy 3a OLCIKIOMU.
JdeMoHcTpauuu
BuneodparmenTst u cnaiasl «CtpoeHue 3eMin U €€ XUMUYECKUNA COCTaB»
Komnexkuus MUHEPaIOB U T'OPHBIX IIOPOJ
Komnexnusa «Pynsl MeTamios»
Buneodparments! u cnaiiapl «l 100ampHbIe 9KOJIOTHYECKUE TPOOIEMBI YE€JI0BEYECTBAY
BuneodparMeHThI 1 cliaiiibl O CTENIEHH SKOJIOTUYECKOM YMCTOTHI TOBapa
JlabopaTopHbIe ONbITHI
43. U3yyeHue rpanura
44. V3ydyeHne MapKUpPOBOK Pa3JIMYHbIX BUI0B IIPOMBIIUIEHHBIX U IIPOAOBOJILCTBEHHBIX TOBAPOB
O0001meHNe 3HAHMI 10 XUMHH 32 KYPC 0CHOBHOI mK0JbI. [loaroroska k OcCHOBHOMY
rocyaapcTBeHHOMY 3K3aMeny (9 1)
CrpoeHune aTomMa B COOTBETCTBHH C IIOJIOKEHUEM XMMHUYECKOT0 IeMeHTa B [lepuonuueckoit cucreme.
CrpoeHue BellecTBa: XMMMUYECKas CBS3b U KPUCTAIUIMUECKHE PEIIETKU. 3aBUCUMOCTb CBOICTB
00pa30BaHHBIX 3JEMEHTAMH IPOCTBHIX BEIIECTB (METAJUIOB, HEMETAJJIOB, OJaropoAHbIX Tra3oB) OT
IIOJIOKEHUs 3JIeMEHTOB B llepuonnueckoi cucreme. TUOnOrns HEOPraHM4YECKUX BEIECTB, JIEICHUE
UX Ha KJj1accel ¥ rpymisl. [Ipencrasureny.
[Ipu3Haky W ycilOBHS NPOTEKaHUS XUMHUUYECKMX peakiui. THIIONOrus XMMHYECKMX PEaKUui I10
pa3IUYHBIM OCHOBaHUAM. Peakiun HoHHOTo oOMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.

XUMHUYECKUEe CBOWCTBA IPOCTHIX BEIIECTB. XapaKTEepPHblE XMMHUYECKHE CBONCTBA COJI€00pa3yroIux
OKCHJIOB,  TUAPOKCUIOB  (OCHOBaHMH, KHCIOT M  aM(pOTEpPHBIX  TUAPOKCHAOB), COJIEH.



Ilnanupyemblie pe3yabTaTbl 00y4eHUs

BorinyckHUK HAy4YHTCS

® 3Hamb (HOHUMAMD).
— XHUMHYECKYI) CUMBOJIMUKY: 3HAKH XUMHUYECKHX 3JEMEHTOB, (DOPMYIbI XUMHUYECKHX BEIICCTB,
YPaBHEHUS XUMUYECKHUX PEAKLIN;
— BaXHEWIIME XUMUYECKUE TOHATHS: BELIECTBO, XHMHYECKHUH JJIEMEHT, aToM, MOJEKYJIa,
OTHOCUTEJIbHBIE AaTOMHAas W MOJIEKYJSpHAash Macchl, HMOH, KaTHOH, AaHHMOH, XHWMHYECKas CBS3b,
ANEKTPOOTPHULATEIBLHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIIEHUS,
MOJIb, MOJISIpHAsT Macca, MOJISIPHBI O00BEM, pacTBOpPBI, DSJCKTPOJIUTHl U  HEIIEKTPOJIMTHI,
3IEKTPOJUTUYECKAS AUCCOLMAINSA, OKUCINUTEIb U BOCCTAHOBUTENb, OKHUCICHUE U BOCCTAaHOBJICHUE,
TEIIOBOM (P PEKT peaKiiu, OCHOBHBIC TUITHI PEAKIIUi B HEOPTAHUYECKON XUMUM;
— (hOpMYIHPOBKH OCHOBHBIX 3aKOHOB M TEOPUN XUMHH: aTOMHO-MOJIEKYJISIPHOTO YY€HUS; 3aKOHOB
COXPAaHEHHUs MaccChl BELIECTB, IOCTOSIHCTBA COCTaBa BellecTB, ABoraapo; Ilepuoauyeckoro 3akoHa
JI.. MenneneeBa;, TEOpUM CTPOCHHUSIT AaTOMa W YYEHHMS O CTPOCHUM BELIECTBA; TEOPHUH
JIEKTPOJIUTUYECKON JUCCOLMALIMM U YUEHUS O XUMUYECKOU PEaKLIUH;

® Hazvleamy':
— XUMHYECKHUE IJIEMEHTHI;
— COEJIMHEHMS U3YUYECHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;
— OpraHM4YecKHe BeIecTBa MO MX (OpMyle: MeTaH, dTaH, 3TWICH, aleTHJICH, METAaHOJ, STaHOI,
[JIMLIEPUH, YKCYCHAsl KUCIIOTa, IIIK0K03a, caxaposa,

® 00bACHAMD:
— (U3NYECKHUN CMBICT aTOMHOTO (TIOPSIIKOBOTO) HOMEpa XMMHUYECKOTO 3JI€MEHTa, HOMEpa TPYIIIBI H
nepuona B [lepuoanueckoii cucreme /. . MenzaeneeBa, K KOTOPBIM 3JIEMEHT PUHAJICKHUT;
— 3aKOHOMEPHOCTH M3MEHEHUsI CTPOEHUS aTOMOB, CBOICTB AJIEMEHTOB B IIpeieiaxX MaJlblX MEpUOJIOB
1 A-TpyIII, a Tak’ke CBOMCTB 00pa3yeMbIX UMH BBICIINX OKCUAOB U THIPOKCUIOB;
— CYILHOCTb MPOIiecca MEKTPOIUTUIECKON JUCCOLMALMU U peaKLuii HOHHOTO OOMEHa,

® Xxapaxmepu3zoeamp:
— XMMHYECKHE AJIEMEHTHI (OT BOAOPOAA 0 Kalblvsl) HA OCHOBE WX TojoxkeHus B Ilepuoamueckoit
cucreMe xummuueckux anemeHToB /1. V1. MenzaeneeBa 1 0coOEHHOCTEN CTPOEHUS X aTOMOB;
— B3aMMOCBSI3b MEX]ly COCTAaBOM, CTPOCHHEM M CBOMCTBAMU HEOPTraHUYECKUX BEUIECTB;
— XUMHUYECKHE CBOICTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (MPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAJJIOB, COCTUHEHUI — OKCHJIOB, KHCIOT, OCHOBaHMI, aM(OTEPHBIX OKCHIOB H
THAPOKCHUJIOB, COJIECH);

e onpeodenamy:
— COCTaB BEIIECTB MO UX GopMyam;
— BaJIGHTHOCTb U CTETIEHU OKUCIJIEHUS JIEMEHTOB B CO€IMHEHUH;
— BUJIbl XUMHUYECKOMW CBSI3U B COCAMHEHUSX;
— THUIBI KPUCTATUYECKUX PEIIETOK TBEPABIX BEIIECTB;
— NPUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIACCY COCIMHEHMUIA;
— THUIBI XUMAYECKHUX PEaKIINIA;
— BO3MOXKHOCTb MTPOTEKAHUS PEAKIIUil HOHHOTO OOMEHa;

® cocmaegname:
— CXeMBbI cTpoeHus aToMoB nepBbix 20 sanemenToB [lepuonnueckoit cucremsl Jl. 1. Menneneena;
— (opMyIBl HEOPraHMYECKUX COSAMHEHHUI N3YYEHHBIX KIIACCOB;
— ypaBHEHUSI XUMHUYECKUX PEAKIIUA, B TOM YHCIIE U OKUCINUTEIbHO-BOCCTAHOBHUTEIIBHBIX, C TIOMOIILIO
METO/1a NIEKTPOHHOTO OallaHca;

® pe3onacno odpawiamoca
C XUMUYECKOU MOCyA0 U 1abopaTOpHBIM 000PYAOBAHUEM;

®  NPO6OOUMb XUMUYUECKUI IKCHEPUMEH:
— MOJATBEPKIAIOIUN XUMUYECKUN COCTaB HEOPTraHUYECKUX COEIMHEHUI;
— TOATBEPXKIAIONTNN XMMHUYECKHE CBOMCTBA N3YUEHHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB;



— MO TOJyYEHUIO, COOMPAHHUIO M PACIO3HABAHHWIO T'a3000pa3HBIX BEHIECTB (KUCIOPOAA, BOIOPOJA,
YTJIEKUCIIOTO Ta3a, aMMHAaKa);
— 10 OMNpEeNeNeHUuI0 XJIOpUA-, Cyinb(ar-, KapOOHAT-MOHOB M HOHA AaMMOHHS C IIOMOIIBIO
KAueCTBEHHBIX PEaKLUii;
®  GHIUUCAMD.
— MAacCOBYIO JIOJIF0 XUMUYECKOT0 3JIeMEHTa Mo (popMysie COeTMHEHNUS;
— MAacCOBYIO JI0JIIO BEILIECTBA B PACTBOPE;
— Maccy OCHOBHOTO BEILIECTBA 110 U3BECTHOI MacCOBOM 10JIM IpUMECEi;
— 00BEMHYIO JI0JII0 KOMIIOHEHTA ra30BOM CMECH;
— KOJIMYECTBO BELIECTBA, 00BEM MM MacCy BEIIECTBA 0 KOJIWYECTBY BEILIECTBA, 00bEMY UM Macce
peareHToB, UM MPOJYKTOB PEaKIIUU;
® ucnonv3oeamsv NpuOOpPeméEHHbIE 3HAHUA U YMEHUA 6 NPAKMUUECKOU OeAmenbHOCmu U
NOBCEOHEBHOIL HCUSHU:
— s 6e30macHOrO oOpamieHHsi ¢ BEImeCTBAMHM M MaTepualiaMd B IIOBCETHEBHOM JKU3HU H
IPaMOTHOI'O OKa3aHWs NEPBON MOMOIIH NP 0XKOTaxX KUCIOTAMHU U IIeJI0YaMHu;
— U1 OOBSICHEHUS OT/ACIBHBIX (DAaKTOB U MPUPOAHBIX SBICHUM;
— JUISl KPUTUYECKOM OIEHKH MH(POPMAIIUH O BEIIECTBAX, UCIIOIb3yEeMbIX B OBITY.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCSH:

XapaKTepU30BaTh OCHOBHBIC METOJbI IMO3HAHUS XHUMHUYECKUX OOBEKTOB: HAONIOJCHUE, U3MEPCHHE,
AKCIIEPUMEHT, MOJICTTHPOBAHHE.

pasnnyaTh XMMHUYECKHE OOBEKTHI (B CTATUKE):

— XMMHUYECKHE JIEMEHTHI U IPOCThIC BEIIECTBA;

— METaJUTBl K HEMETAJUTBl U XapaKTePU30BaTh OTHOCUTEIHHOCTh NMPUHAICIKHOCTH TaKUX O00BEKTOB K
TOW WJIA UHOU IpyIIe;

— OpraHu4ecKhe U HEOPraHMYECKUE COCTUHCHHUS;

— TUAPOKCUIBI (KUCIOPOACOAEPIKAIINE KUCIOTHI, OCHOBaHUS, aM()OTEpHbIE THAPOKCUIBI);

— OKCHJIBI Hecosieo0pa3yromue 1 cojieodpasyroine (KHUCIOTHBIE, OCHOBHBIE, aM(POTEpHEIE);

— BAJIGHTHOCTD U CTETIEHb OKUCIICHHUS,

— CHCTEMAaTHUYECKHE U TPUBHAILHBIC TEPMHHBI XUMUYSCKOW HOMEHKIIATYPHI;

— 3HAKOBYIO CHCTEMY B XUMHH (3HaKU U (OPMYIbI, UHIACKCH U KOI(PPHUIMEHTHI, CTPYKTYPHbIE U
MOJICKYJISIpHBIE (hOPMYIIBI, MOJICKYJIIPHBIC U MOHHBIC YPAaBHCHHSI PEAKIIHA, ITOJTHBIC U COKPAICHHBIC
WOHHBIC YPaBHEHMSI PEaKIiii, TEePMOMOXUMUYECKUE YPAaBHEHUS, 0003HAUCHHS CTETEHU OKHUCICHUS U
3apsija HoHa B GOpMYyJie XHMHYECKOTO COSAMHCHHUS);

pa3nuyaTh XUMHUYECKHUE OOBEKTHI (B JMHAMHUKE):

— (Qu3uyeckre U XUMHUYECKHE CTOPOHBI MPOIIECCOB PACTBOPEHUSI U JUCCOIUAINY;

— OKHCITUTEIIbHO-BOCCTAHOBHUTEIBHBIC PEAKITMH U PEAKITUN OOMCHA,

— CXEMBI U ypaBHEHUS XUMUYECKUX PEaKIUi;

COOTHOCHTB:

— 9K30TEPMHUYECKHE PEAKIIUU U PEaKIUy TOPCHHS,

— KaTaJIMTU4eCKHe U (DepMEHTATUBHBIE PEaKIINU;

— MeTaJll, OCHOBHBIM OKCHJ], OCHOBaHHE, COJIb;

— HEeMeTaJll, KUCIOTHBIA OKCHUJ, KUCIIOTa, COJIb;

— CTPOCHHE aTOMa, BHJI XUMHUYCCKOH CBS3H, THUI KPUCTAUTHUECKON PEMETKH U (PU3HUECKUE CBOMCTBA
BEIIIECTBA;

— HaxXO0XKJICHHE JICMEHTOB B TIPUPOJIC M IIPOMBIIIIICHHBIC CITOCOOBI UX MOJTydeHUS;

— HE0OXOAUMOCTh XUMHUYECKOTO MTPOU3BOJICTBA M TPEOOBAHUI K OXpaHe OKPYXKAIOIIEeH Cpeibl;

— HEOOXOIUMOCTh TPUMECHECHHS COBPEMCHHBIX BEIIECTB M MATepUANOB W TpPeOOBaHUSA K
3JI0pOBbECOECPEIKECHHUIO;

BBIJIBUTATh M YKCIIEPUMEHTATHHO TPOBEPSTHh THIIOTE3bI 0 XMMHUYECKAX CBOMCTBAX BEIICCTB HA OCHOBE
WX COCTaBa M CTPOCHUS U MPUHAICHKHOCTH K ONPeIeTEHHOMY Kiaccy (TpyIIe) BEIIeCTB,;



MPOTHO3UPOBATh CIHOCOOHOCTh BEIIECTBA MPOSBISATh OKUCIUTENBHBIC WM BOCCTAHOBUTEIHLHBIC
CBOMCTBA C YYETOM CTENIEHEW OKUCIICHHS DJIEMEHTOB,
BXOJSIIMX B €r0 COCTaB, a TaKXKe MPOJIYKTOB COOTBETCTBYIOIIMX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii;
COCTaBJISITh YPAaBHEHUSI PEAKIMI C y4aCTHUEM TUIMYHBIX OKHCIMTEIEH U BOCCTAHOBUTENEH HA OCHOBE
AJIEKTPOHHOTO OalaHca;
OTIpeIEISATh BO3MOKHOCTh MPOTEKAHUS XUMHUYECKHX PEaKIUii HA OCHOBE AJIEKTPOXUMUUYECKOTO psjia
HANpsDKEHUH METAIJIOB, psla 3JIEKTPOOTPULIATEIbHOCTH HEMETauIoB, TaOMUIbl PACTBOPUMOCTH H
y4€Ta yCIOBUM UX MPOBEIICHUS;
MIPOBOAUTH PACUETHI 10 XUMUYECKUM (OpMyJiaM U YPaBHEHHSIM:
— JU1s1 BBIBOZA (POPMYJIBI COETMHEHUS IO MACCOBBIM JOJISIM 3JIEMEHTOB;
— TI0 MPUTOTOBJICHUIO PACTBOPA C UCIIOIB30BAHUEM KPUCTAIIOTUIPATOB;
— I10 HAaXOXKJICHUIO JOJIH BBIX0/Ia MPOAYKTa PEAKIMH 10 OTHOLIEHUIO K TEOPETHUECKH BOZMOKHOMY
— ¢ ucnosib30BaHueM npasmia [eii-JIroccaka 00 00BEMHBIX OTHOLICHUSX T'a30B;
— C UCIOJIb30BAHUEM MOHATUN «KMOJIbY, «MMOJIbY, «4UCI0 ABOTaipoy;
— 110 TEPMOXMUMHUYECKUM YPAaBHEHUSIM PEaKIIUH;
MPOBOAUTh XHUMHUYECKUNA DSKCIEPUMEHT C HEYKOCHUTEIbHBIM COOJIOJICHHEM MpPaBHII TEXHUKU
0€301acCHOCTH:
— 10 YCTAaHOBJICHUIO KaU€CTBEHHOT'O U KOJIMYECTBEHHOI'O COCTaBa COCAMHEHUS;
— MPU BBINOJIHEHUHU UCCIIEIOBATEIBCKOTO MPOCKTA;
— B JIOMAIIIHUX yCIIOBUSX;
UCIOJIb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETCHLUU JJIsi BBINOJIHEHUS IPOEKTOB U Yy4eOHO-
MCCIIEIOBATENLCKUX 3a/1au 10 U3YYEHHIO CBOWCTB, CIIOCOOOB MOJIYUYEHHUs U PaCllO3HAHUS BEIIECTB;
OTIPECIIATh HMCTOYHUKH XHMHUYECKOH WH(OPMANNU, TMPEACTABIATh CIHUCOK HH(POPMAIIMOHHBIX
pecypcoB, B TOM YHCIE€ U HAa HMHOCTPAHHOM S3bIKE, TOTOBUTH HMH(POPMALMOHHBIA MPOIYKT U
MPEe3eHTOBATH €ro;
OOBEKTUBHO OIIEHUBATh HMHQPOPMAIUIO O BEMIECTBAX W XHMHYSCKHUX IPOIECCaX, KPUTHICCKU
OTHOCHUTCSI K TICEBJIOHAYYHOW HHQOpMAINK, HEI0OPOCOBECTHOW pekiiaMe B CPelICTBaX MacCOBOMU
nH(popMaLnu;

® CO3/1aBaTh MOJICH U CXEMBI JIJIsl pelieH s y4eOHBIX U MO3HABAaTEIbHBIX 3a/1a4.
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