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1. IosicHuTELHAA 3aMUCKA

Pabouas mnporpamMma Kypca XHMHUHU JJIsi OCHOBHOWM IIKOJIBI pa3pa0oTaHa B COOTBETCTBHH C
denepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAApPTOM o01ero ooOpasoBanus. B Heil Takxke
YUUTBIBAIOTCS. OCHOBHBIE HJEH W moJiokeHus IlporpamMmel  pasButuss U (popMUpOBaHUA

YHHUBEPCAIBHBIX YUE€OHBIX ASHCTBHI I OCHOBHOI'O 00IIer0 00pa3oBaHusl.

B cooTBETCTBHM C 3TUMH TIOKyMEHTAMHU 00Y4JaIOIUECs JOJKHBI OBIAIETh MPUEMAMH, CBSI3aHHBIMHU
C ONpPEACIICHUEM IMOHATUM: OTPAaHUYMBATHh WX, OIMCHIBATH, XapaKTepU30BATh M CpaBHUBaTh. Tak Kak
XUMHSI — HayKa dSKCIIepUMEHTalIbHAs, OOydJaromuecs IOJDKHBI OBJIAJETh TAKUMHU MO3HABATEILHBIMU
y4eOHBIMH JCUCTBUSIMH, KaK OSKCICPUMEHT, HaOIIOJIeHUEe, W3MEpEHHUe, OTMHCaHUEe, MOJICIHUPOBAHUE,
TUIO0TEe3a, BBIBOJ. B mporiecce u3ydeHus Kypca y 00y4Jaronuxcsi IpooiKaoT GOPMUPOBATHECS YMEHUS
CTaBUTH BOMPOCHI, OOBSICHITH, KIacCU(PUIIMPOBATh, CPABHUBATH, OMPEACIATh UCTOUYHUKUA HH(POPMAIIHH,
MOJIy4aTh M aHAIM3HPOBATH €€, TOTOBHTH MH(GOPMAIMOHHBIN MPOIYKT, MPE3EHTOBATh €r0 U BECTH
nuckyccuto. CenoBaTenbHO, NeSTEIBbHOCTHBINA MOAX0 B U3YYCHHH XUMHH CIIOCOOCTBYIOT JOCTHXKECHUIO
JTUYHOCTHBIX, MPEAMETHBIX U METAMPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

B ocHOBY Kypca 1OJI0KEHBI CIEAYIOLINE HACH:

e MaTepHallbHOE CIUHCTBO U B3aMMOCBS3b OOBEKTOB U SBICHUI MPUPOIBL;

e Beaymas pojb TEOPETUUYECKUX 3HAHWMN Ui OOBSICHEHUS W MPOTHO3WPOBAHUS XUMHUYECKUX
SIBJIEHUM, OLICHKH UX MTPAKTUYECKON 3HAYNMOCTH;

e B3aUMOCBSI3b KAUYEeCTBEHHOW W  KOJMYECTBEHHOW CTOPOH XUMHUYECKHX OOBEKTOB
MAaTepPHAIBLHOTO MUPA;

® Da3BUTHE XUMHUYECKOM HAYKM M IMPOU3BOJACTBO XMMHUUYECKUX BELIECTB WM MAaTEPUAIIOB IS
YIOBIETBOPEHUSI HACYIIHBIX MOTPEOHOCTEH dYeloBeKka W OOINecTBa, pemIeHUs TII00aTbHBIX
mpo0IeM COBPEMEHHOCTH;

® TCHETUYECKas CBSA3b MEKJY BEILIECTBAMM.

OTU UJIeU peau3yl0TCs B Kypce XUMHUHU OCHOBHOM IIKOJIbI MMYTEM JTOCTHKEHUS CIASAYIOIINUX HeJIei:

* Qopmuposanue 'y Yy4dallUXCS XUMHYECKOW KAPTUHBI MHpA, KAaK OPraHUYECKOW YacTH €ro
LIEJIOCTHOW €CTECTBEHHO-HAYYHOW KapTUHBI.

* Pazsumue TO3HABATENBHBIX HMHTEPECOB, HMHTEUIEKTYalbHBIX W TBOPYECKHX CHOCOOHOCTEH
yYallUXCs B IIPOLIECCE M3Yy4YCHUS MMU XMMHMUYECKOM HAyKM M €€ BKIaJa B COBPEMEHHBIM HAy4dHO-
TEXHUUYECKUH Tmporpecc; (HOpMUpOBaHUE BAKHEUIIUX JOTUYSCKUX OTEpAlUi MBIIIJICHHUS (aHAIH3,
CUHTe3, 0000IIeHNe, KOHKPETHU3AIHs, CPaBHEHHE U Jp.) B MPOIecCe MO3HAHUS CUCTEMbI BRKHEUITUX

MOHATUH, 3aKOHOB U TEOPU O COCTABE, CTPOCHUH U CBOMCTBAX XUMHYECKUX BEIIECTB.



* Bocnumanue yOeXKAEHHOCTA B TOM, YTO MPUMEHEHHUE MOJYYCHHBIX 3HAHUN U YMEHHH MO0 XUMHUU
SIBJIIETCS OOBEKTHBHOM HEOOXOMMMOCTBIO Uisi 0€30MacHO paboThl C BEIIECTBAMH M MaTepUalaMH B
OBITY M Ha IPOM3BO/JICTBE.

* [Ipoexmuposanue u peanuzayuss BBHITYCKHUKAMH OCHOBHOW ILKOJIBI JIMYHOW 0Opa3oBaTeNbHON
TpaeKTOpUU: BHIOODP Mpoduiss 0OydeHHs B CTapIIeH MIKOJe WK MPO(ecCHOHANIBHOTO 00pa30BaTeILHOIO
YUPEXKACHUSI.

* Osnadenue KuOUe8bIMU KOMNnemeHyusmu: y4eOHO-TI03HABATEIbHBIMY, WH(POPMALMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHUKAaTHUBHBIMH.

JUnst TOCTIDKEHUS 3TUX LeNiell B Kypce XUMHUHU Ha CTYIEHH OCHOBHOTO OOIIEro oOpa3oBaHUs PEIIalOTCs
CIIEYIOLIHE 3aJa4H:
*  (opMupPYIOTCS 3HAHHS OCHOB XHUMHUYECKON HAyKH — OCHOBHBIX (DAKTOB, MOHATHH, XUMHUYECKUX
3aKOHOB U TEOPUH, BBIPAKECHHBIX MOCPEICTBOM XUMHUECKOTO A3BIKA;
*  pa3BuBarOTCa yMeHHs HaOmomath U OOBICHAIOT XUMHUYECKUE SBJICHHS, NPOHCXOJAIINE B
pupo/ie, 1a00paTOPHBIX YCIOBUSAX, B OBITY M Ha IPOU3BOJICTBE;
*  mpuOOpeTaroTCs CHelHaIbHbIE YMEHHUS U HABBIKK MO 0€30MaCHOMY OOpalleHUI0 ¢ XUMUYECKIMHU
BEIIECTBaMU, MaTepUaJlaMi U MPOLIECCaMH;
* (opmMupyercs ryMaHUCTHYECKOE OTHOIICHNE K XUMUHU KaK MPOU3BOIUTEIHHON CHile 00ILecTBa, ¢
MOMOIIIBIO KOTOPOH peliaroTcs rio6aabHbIe MPOOIeMbl YETIOBEYECTBA;
*  OCYILECTBJISETCS MHTErpaIlisi XUMUYECKONH KapTUHBI MUpa B €UHYIO HAYUYHYIO KAPTHHY.
Pabouas mnporpamma peanusyercs Ha ocHoBe YMK co3maHHOTO 1MOJA  PyKOBOACTBOM
I"a6puensnaO.C.
1. Tabpuensu O. C. Xumus. 8 kiacc : yaeOHHK JuTst 001eo0pazoBaTenbHbIX opranusanuii / 0. C.
I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemenue, 2021
2. Tabpuensn O. C. Xumus. 9 kiacc : yueOHUK a7 o01eoOpazoBatenbubix opranuzanuii / 0. C.
I"abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemenue, 2021
Y4eOHUKH COOTBETCTBYIOT @DenepaqbHOMY TIOCYAapCTBEHHOMY 0OOpa30BaTEIbHOMY
cranaapry. Pekomennosansl Munucrepcrsom npocsemienus Pocculickoit @enepanuu.

2.001mas xapakTepucTuKa y4e0HOro npeaMmera
B cooTBercTBUM ¢ denepanbHBIM rocy1apCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIETo
06p2130BaHI/I$I yqamuecda AOJDKHBI OBJIAICTb TAKUMHU IMO3HABATCIIBHBIMH y‘ICGHBIMI/I HCﬁCTBHHMH, KaK
yMeH#e (GopMyIUpOBaTh MPOOJIEMY M THIIOTE3Y, CTaBUTh IEJIM M 3a7a4d, CTPOUTH TUIAHBI JIOCTHKCHHS
Heﬂeﬁ " pCHICHUA MMOCTABJICHHBIX 3a4a4, MPOBOAUTL 3KCIICPUMCHT U Ha €ro OCHOBC ACIaTh BBIBOAbI U
YMO3AKIIOUCHUSA, IMTPCACTABIIATL UX U OTCTAUBATHL CBOIO TOYKY 3pPCHUS. KpOMe 9TOro, yJalmuecs OOJIKHBI
OBJIAJICT TIpUEMaMH, CBSA3aHHbBIMHU C OMNPCACICHUCM MOHSTHH: OrpaHU4YMBaTh WX, OIMNCHIBATD,
XapaKTepu30BaTh U cpaBHUBaTh. Cien0BaTENbHO, IPU U3YYEHUM XUMUU B OCHOBHOM IIKOJIE y4alllHecs
JOJDKHBI OBJIAJACTH y‘ICGHBIMI/I HCﬁCTBHHMH, MO3BOJIAIOIMUMU UM OOCTHUYDb JIMYHOCTHBIX, IPCAMCTHBIX U
MeTanpeIMEeTHBIX 00pa30BaTENbHBIX PE3YIbTATOB.
[Ipennmaraemas mporpaMma o0 XMMHHU pacKpbIBaeT BKJaJ Y4eOHOrO MpeaMeTa B JOCTIDKEHHE Iieneit
OCHOBHOTO 00111ero 00pa3oBaHUs U ONpEeNsieT BaXXKHEHINe co/lepKaTeIbHbIe TNHUN MTpeMeTa:
¢ «BCIICCTBO» — 3HAHUEC O COCTABC U CTPOCHUH BCIICCTB, UX CBOCTBax U OMOJIOTHYECKOM 3HAa4YCHUMU,



* (XMMMYECKAsI PEAKIUs» — 3HAHUE O MPEBPALLCHUSIX OJHUX BEUIECTB B JIPYTU€, YCIOBUAX IMPOTEKAHUS
TaKHUX MPEBPAIICHUI U CIOCO0aX YIPaBIICHUS PEAKITUSIMU;

* (MPUMEHEHHE BEUIECTBY» — 3HAHUE U OMBIT 0€30MacHOr0 OOpalleHusl C BEIIeCTBAMHU, MaTepHallaMu U
mpoleccaMu, HeOOXOUMBIMU B OBITY M Ha MIPOU3BOJICTBE;

* «I3BIK XMMHHU» — OINEPUPOBAHUE CUCTEMOW BAXKHEUIIMX XUMHUYECKUX MOHATHM, 3HAHUE XUMHYECKOU
HOMEHKJIATYpPhI, a TaKKe BIIAJICHUEC XUMHUYECKOH CHMBOJHMKOW (XUMHUYECKHMH (opMylaMu |
YPaBHEHUSMH).

3. MecTo y4eOHOro npeamMera B y4eOHOM IJIaHe
XuMmusi B OCHOBHOM 1IKoJIie u3yyaercs 8§ u 9 kiaccax. Obuee 4ncino yueOHbIX 4acoB 3a 2 roja 00y4eHus
coctanisier 138,u3 Hux 70 (2 4 B Hepento) B § kiacce, 684 (2 yaca B Hezemio) B 9 kiacce.
[Ipenyaraemslii Kypc XOTsI © HOCHT OOIIEKYJIbTYPHBIM XapakTep M HE CTaBUT 3aJauy NpoQeccHoHanbHOMI
MOJITOTOBKH OOYYaOIIUXCSs, TEM HE MEHEE MO3BOJISIET UM OIPENEIUTHCS ¢ BEHIOOPOM IpodHIIs 00ydeHus
B CTapuIeH LIKOJIE.

3HAUUTENBHOE MECTO B COACPKAHMM Kypca OTBOJUTCS XUMHUYECKOMY SKCnepuMeHTy. OH OTKpBIBAaeT
BO3MOXHOCTh (DOPMHUPOBATH y YUAIIUXCS CHICIUATBHBIE TIPSIMETHBIC YMEHUSI:
- paboTaTh C BeIIeCTBaMU;
- BBITIOJTHATH TIPOCTHIE XUMUYECKUE OTIBITHI;
- VUUT IIKOJBHUKOB O€30MaCHOMY M DKOJOTMYECKH T'PaMOTHOMY OOpAallleHHI0 C BEIIECTBAMH B
OBITY M Ha IPOM3BO/JICTBE.

IIporpamMmMoi IpeRyCMOTPEHO MIPOBEACHHUE:
8 xiacc

KOHTPOJIBHBIX paboT — 4 yaca,
MPAaKTUYECKUX paboT — 7 4acoB.

9 knacc

KOHTPOJIbHBIX paldoT — 4 yaca,
MPAKTUYECKUX paboT — 7 4acoB.

Cpok peanu3zaiuu y4eOHOM MporpaMMbl- 1Ba yUeOHBIX roja

4, HeHHOCTHLIe OPHUECHTHUPDLI COACPKAHUA y‘l@ﬁHOFO npeamMerTa «XumMusa»
VYueOusbIit npeameT «XI/IMI/IH», B COACPIKAHUU KOTOPOTO TI'IaBHBIMU KOMIIOHCHTAMHU ABJIAIOTCSA HAYUYHBIC

3HaHUS U Hay4YHbIE METOIbI MO3HAHMS, TI03BOJIAET MPOOYKIATh Y YYaIIMXCsl AMOLMOHAIBHO-IIEHHOCTHOE
OTHOIIICHHE K M3ydaeMoMy MaTepuaiy. B pe3ynbrare yuyeOHOH AEATENBHOCTH CO3AAIOTCS YCIOBHS JUIS
¢dopmupoBanus cuctembl IeHHOcTeil. [lo3HaBarenbHas (QYHKIHMS Y4eOHOrO mpeamera «XHUMUS»
3aKITI0YAETCs B CIIOCOOHOCTH €r0 COAEpKaHUs pa3BUBATh [IEHHOCTHBIEC KAUeCTBA Y YUaIIHXCS.

Ilo3nasamenvuvle yenHHocmu: omuouieHue K XUMUYECKMM 3HAHUSAM KaK OJHOMY M3 KOMIIOHEHTOB
KYJIbTYpPbl YEJIOBEKAa Hapsy C JPYrMMHU €CTECTBEHHOHAyYHBIMU 3HAHMSIMM; OKPYKAIOLIEMY MHUPY Kak
MHUpPY BEILECTB M NPOUCXOAIIMX C HUMH SIBJICHHM; NO3HABATEIBbHON NEATENIBHOCTH (KaK TeopeThye-
CKOM, TaK M DSKCIEPUMEHTAIbHOW) KaKk MCTOYHMKY 3HAHWW; noHumMaHue. OOBEKTHBHOCTH U
JOCTOBEPHOCTH 3HAHHUK O BEIIECTBAX U MPOUCXOIALINX C HUMU SBJICHHUAX; CIOKHOCTH U OECKOHEUHOCTH
Ipouecca Mo3HaHUs (Ha IpUMEpPe MCTOPUM XMMMUECKUX OTKPBITHUM); NEHCTBUS 3aKOHOB INPUPOABI U
HEOOXOIMMOCTH MX y4eTa BO BcexX c(epax NesTeIbHOCTH YeJIOBEKa; 3HAUCHUS! XMMHUYECKUX 3HAHUM IS



pemieHust TI00ambHBIX MpoOIeM dYenoBeyecTBa (PHEPreTHUECKOM, CHIPHEBOW, MPOJIOBOJILCTBEHHOM,
3JI0POBBS U JOJITOJIETHS YEIOBEKa, TEXHOJIOTMYECKUX aBapHil, TI00AIBbHOM SKOJIOTHH U Ap.).

Ilennocmu mpyoa u 6vima: OTHONICHHWE K TPYJOBOU JEATEIHHOCTH KaK €CTECTBEHHOW (hHM3MUECKOU U
MHTEIJUIEKTYaJIbHOU TMOTPEOHOCTH, TPYAYy KaK TBOPYECKOH IEATENbHOCTH, IO3BOJIAIONICH MPUMEHSTH
3HaHUS Ha MPAKTUKE; COXpAaHEHHE U MOJIEpKaHUe COOCTBEHHOTO 3/I0POBbsI M 30POBbSl OKPYKAIOIINX, B
TOM YHMCIIE OPTaHM3aLMUs MUTAHUS C YYETOM COCTaBa M AHEPreTHYECKOM IEHHOCTH MHIIH; COOJII0JICHHUE
npaBuUi 6€30TACHOTO MCIOJIB30BAHUS BEIIECTB (JIGKAPCTBEHHBIX MPENapaToB, CPEACTB OBITOBOM XUMHH,
NECTULUIOB, TOPIOYE-CMA30YHBIX MaTepHaliOB U JIp.) B MOBCEAHEBHON XU3HU; OCO3HAHHME TOCTHXKEHUS
JMYHOTO yCIeXa B TPYAOBOH AEATENBHOCTH 32 CYET COOCTBEHHOW KOMIIETEHTHOCTH B COOTBETCTBUU C
COLMANBHBIMU CTaHJApPTaMHU U TOCIEIYIONIMM COLHAIbHBIM 0JI00pEHHEM JOCTHKEHHH HAYKH XUMHUHU U
XHMHUYECKOTO IPOU3BOJICTBA IS PA3BUTUSI COBPEMEHHOTO 00IIIecTBa.

Hpascmeennvie yennocmu: omuoutenue x cede (0co3HaHHME COOCTBEHHOTO JIOCTOMHCTBA, YYBCTBO
OOIIECTBEHHOTO JI0JITa, TUCHHUILTMHUPOBAHHOCTh, YECTHOCTh U MPABIUBOCTh, MPOCTOTa U CKPOMHOCTB,
HETEPIUMOCTh K HECIPaBeUIMBOCTH, NMPHU3HAHUE HEOOXOIMMOCTH CaMOCOBEPLICHCTBOBAHMSA), JPYTUM
moasM  (TyMaHU3M, B3aUMHOE YBaKEHHE MEXIy JIOJbMH, TOBApHUILIECKas B3aHMMOIOMOIIb H
TpeOOBaTENbHOCTh, KOJUIEKTUBU3M, 3a00Ta O APYIHX IIOJAX), MpHpoje (OepekHOe OTHOLICHHE K ee
00orarcTBy, HETEPIUMOCTh K HApYUICHUSAM OHKOJOTMYECKMX HOPM U TpeOOBaHMM, 3KOJOTHYECKH
IpPaMOTHOE OTHOIIEHHE K COXPaHEHHIO THAPOCcdepsl, aTMoc(epbl, MouBbl, Ouochepsl, 4eI0BEYECKOro
OpraHu3Ma; OLEHKa JEHCTBHSI BOIIPEKH 3aKOHAM IIPUPO/IbI, IPUBOJISAIIETO K BOZHUKHOBEHHUIO TTI00AIBHBIX
npobnem); noHumanue HEOOXOAUMOCTH YBa)KUTEIBHOTO OTHOIIEHHS K JOCTHKEHHSIM OTEYEeCTBEHHOM
HAyKH, UCCIIEI0OBATEIbCKON AEATEIbHOCTH POCCUHCKUX YUCHBIX-XUMUKOB (MIaTPUOTUYECKHUE UYBCTBA).
Kommynukamuensvle yennocmu: omuoulenue K HOPMaM s3blka (€CTECTBEHHOTO M XHMHYECKOTO) B
pa3NUYHBIX UCTOYHMKaX HHpopmaumu (aureparypa, CMMW, HWuHTepHer wu 1p.); noHumauue
HeoOX00uMocmuy. TIPUHATHS PA3IUYHBIX CPEJICTB M MPUEMOB KOMMYHUKAIIMH; MOTY4YEeHUS HHPOpPMAIIUU
U3 pa3IMYHBIX HUCTOYHHMKOB; apryMEHTHPOBAHHOM, KPUTHUECKOW OIEHKM MH(OpMAIH, MOJTYyYeHHOH U3
Pa3NIUYHBIX MCTOYHHMKOB; COOOIICHUS TOYHOM M JOCTOBEPHOH HH(pOpMAIMU; SICHOCTH, JOCTYITHOCTH,
JIOTUYHOCTU B 3aBUCHMOCTH OT LI€JIH, TIOJHOTHI MM KPAaTKOCTH H3JI0KEHUS MH(OPMAIUK; CTpEeMIICHUS
NOHATH  CMBICNI OOpALICHHOM K 4YeNnoBeKy pedyd (YCTHOM M NHCbMEHHOW); BEIEHHs Iuanora s
BBISIBJIICHUS Pa3HBIX TOYEK 3PEHHUSI HA pacCMaTpUBAEMyI0 MH(OPMAIUIO; BBIPAKEHUS JIMYHBIX OIICHOK U
CY)XJICHH; IPUHSTHS BBIBOAA, KOTOPBIA (hopMUpyeTcst B Ipoliecce KOMMYHUKAIUH.

Acmemuueckue YeHHOCHU: NO3UMUEHOE YYECIEEHHO-YEHHOCMHOe OMHOUleHUue. K OKPYXKaIOIEMy MUPY
(kpacoTa, COBEPILIEHCTBO U TapMOHHUS OKpPYKAIOIIEeH MPUPOJIBI U KOCMOCA B LIE€JIOM); IPUPOJIHOMY MHUPY
BEIIECTB M MX MPEBPAILECHUI HE TOIBKO ¢ TOUKH 3pEHUS MOTPeOUTENs, a KaK K HCTOYHHUKY MTPEKPACHOTO,
TapMOHHUYHOTO, KPAacCHBOTO, MOJUUHSIOMIETOCS 3aKOHOMEPHOCTSM, MPOMOPLUUOHAIBHOTO (Ha IpuMepe
B3aMMOCBSI3U CTPOCHHUSI U CBOMCTB aTOMOB M BEI[ECTB); BBIMOJIHEHUIO y4eOHBIX 33/a4 KakK K Mpoleccy,
JOCTABJIAIOLIEMY JCTETUYECKOE YIOBOJBCTBHE (KpacHBOE, M3SIHOE pElIeHHE WM JI0Ka3a- TeNbCTBO,
MPOCTOTA, B OCHOBE KOTOPOH JIEKUT TapMOHMS); HOHUMAHUE HeobXooumocmuy N300paKeHHUs] UCTUHBI,
HAy4YHbIX 3HAaHMHA B UYYBCTBEHHOW (opme (Hampumep, B MPOM3BEACHUSAX HCKYCCTBA, MOCBSAILICHHBIX
HAyYHBIM OTKPBITHSM, YICHBIM, BEIIECTBAM M UX MPEBPAILEHUIM).

5. .JII/I‘IHOCTHLIC, METANIPEAMETHLIC M IIPEAMETHLIC PE3YJbTAaThl OCBOCHUA KypcCa

XUMHUH

ITo 3aBepIIeHUIO Kypca XMMUHU Ha 3Tare OCHOBHOTO 001ero 00pa3oBaHMs BBIITYCKHUKH OCHOBHOM
LIKOJIbI I0JIKHBI OBJIAJIETh CIEAYIOLUIUMU PE3YJIbTaTaMuU:



JINYHOCTHBIE Pe3yJIbTAThI:

1) ocosnanue cBOEil STHUYECKOW NPUHAUIC)KHOCTH, 3HAHWE HCTOPHHM XUMHHU W BKJAJa POCCHICKOM
XMMUYECKON HAyKU B MUPOBYIO XHUMHUIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHUS K MO3HAHUIO XHWMHUH, TOTOBHOCTH H CIIOCOOHOCTH
yyaluxcss K CaMOpa3BUTHIO M CaMOOOpa30BaHHMIO HAa OCHOBE M3YYCHHBIX (DAaKTOB, 3aKOHOB U TEOPHA
XMMUH; 0CO3HAHHOTO BBHIOOPA U MMOCTPOCHUE UHIMBUIYAIbHON 00pa30BaTeIbHOM TPACKTOPUH;

3) ¢opmuposanue 1ETOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUpPA, HEOTHEMIJIEMON YacThl0 KOTOPOH
SABJISICTCS. XMMUYECKasi KAPTUHA MUPA;

4) oeradenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHs HayKd U OOIIECTBEHHOMH
IIPAKTUKH, B TOM YHCIIE U XUMUYECKUM;

5) ocsoenue conManbHBIX HOPM, MPAaBWII MOBEACHUS, posied u (OopM COLMANBLHON JKU3HU B COLIUYME,
OpUPOJE M YAaCTHOH >KM3HM Ha OCHOBE SKOJIOTHYECKOM KyJIbTYphl M 0€30MacHOro oOpaleHHs C
BEILIECTBAMU U MaTepUAIaMU;

6) gopmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOINEHHU CO CBEPCTHUKAMU M B3POCIBIMH B
npouecce 00pa3oBaTENbHON, OOLIECTBEHHO IIOJIE3HOM, YueOHO-UCCIENOBAaTENbCKOM, TBOPYECKOH U
JOPYT'UX BUAOB JEATEIBHOCTHU, CBA3aHHBIX C XUMUEH.

MertanpeaMeTHble pe3yJabTaThI:

1) onpedenenue neneii cOOCTBEHHOro 00y4eHHsI, TOCTAHOBKA U (POPMYTHPOBAHUE s ceOsl HOBBIX 3a/1a4;
2) naianupogaHue MyTel NTOCTIKEHHS KeJIaeMOoro pe3yiibTarta 00y4eH!s] XUMHU KaK TEOPETUUECKOT0, TaK
U SKCTIEPUMEHTAILHOTO XapaKTepa;

3) coomnecenue CBOMX NEHUCTBUH C IUIAHUPYEMBIMH DPE3yIbTaTaMH, ocyujecmeneHue KOHTPOIS CBOEH
JEATENbHOCTH B MPOIIECCE TOCTMXKEHUS pe3ynbTaTa, onpedeieHue criocoOoB AEWCTBUI MPU BBHITIOJHEHUN
71a00paTOPHBIX U MPAKTHUECKUX PA0OT B COOTBETCTBHH C MPABUIIAMHU TEXHUKH O€3011aCHOCTH;

4) onpedenenue WCTOYHHKOB XHMHUYECKOW HHQPOPMALMH, TIIOJydeHHUE U aHaidu3 e€, Co3JaHue
MH(GOPMAIIMOHHOTO MPOIYKTA M €r0 MPE3CHTaIHS;

5) ucnonvszosanue OCHOBHBIX HMHTEIUICKTYyAIbHBIX OIEpallMid: aHalu3a W CHHTE3a, CPAaBHEHHS H
cUCTeMaTH3aluy, OO0OOLIEHUsI W KOHKPETU3ALUH, 6bid6leHue TPUYMHHO-CICICTBCHHBIX CBA3eH U
nocmpoenue JOTUYECKOTO PACCYXKACHUS U YMO3AKIIOUEHHUS (MHIYKTUBHOTO, JEAYKTUBHOIO M TIO
aHAJIOTHH) Ha MaTepualie €CTECTBEHHO-HAYYHOTO COJICPKaHMUS;

6) ymenue co3naBaTh, MPUMEHSATH U MIPEOOPA30BBIBATH 3HAKU M CUMBOJIBI, MOJICIIA M CXEMBI ISl PEIICHHS
yueOHBIX U MIO3HABATENIbHBIX 3a]1a4;

7) popmuposanue n pazsumue SKOIOTMYESCKOTO MBIIUICHHS, YMEHHE IPUMEHSTh €r0 B MI03HABATEILHOM,
KOMMYHHUKAaTHBHOH, COIIMATILHOM MPaKTHKE U MPOPECCHOHATILHON OpUEHTAIINH;

8) eenepuposanue unei u onpeeNeHne CPEACTB, HEOOXOANMBIX JUIS UX PeaTU3aLUHL.

IIpexMeTHbIE pe3ybTATHI:

1) ymenue 0603HaUaTh XUMHUYCCKHE HIEMEHTBI, HA3bIBATh X M XapaKTCPU30BaTh HA OCHOBE MOJIOKEHHS B
nepuoanueckoit cucreme /. 1. Menneneesa;

2) opmyruposanue W3yYCHHBIX TOHSTHMN: BEIIECTBO, XMMHUYECKHH SJIEMEHT, aTOM, MOJICKYJa, HOH,
KAaTHOH, aHUOH, MIPOCTOE U CJIIOKHOE BEIIECTBO, XUMUUYECKAsI PEAKIIHS, BUJbl XUMUUYECKUX PEAKLIMHI U T.
I.;

3) onpedenenue o GopMysiaM cOCTaBa HEOPraHUUCCKUX U OPraHUYCCKHUX BEIECTB, BAJICHTHOCTH aTOMOB
XUMUYECKUX 3JIEMEHTOB WJIM CTETIEHU UX OKUCIICHUS;

4) nonumanue nHGOPMAITUK, KOTOPYIO HECYT XUMUYECCKHUE 3HAKU, (JOPMYIIbI U YPABHCHUS,



5) ymenue knaccuguyuposams TPOCTHIE (METALIBI, HEMETAUIBI, OJAarOpOIHBIC Ta3bl) M CIOKHBIC
(OuHapHBIe COENMHEHMS, B TOM 4YHMCJIE€ M OKCHIBI, a TaKXe THUIPOKCHIBI — KHUCIOTHI, OCHOBAaHUS,
amM(OTepHbIe THIPOKCUIbI — U COJIM) BEILECTBA;

6) gopmynuposanue NEPUOANIECKOTO 3aKOHA, 0OBsICHEHUe CTPYKTYpbl U HHQOPMALIUU, KOTOPYIO HECET
nepuoAndecKkas cucrema xumudeckux osnemeHtoB . M. MenneneeBa, packpvimue 3HadeHUs
NEPUOINYECKOTO 3aKOHA;

7) ymenue Xapaxmepuzoeéamv CTPOCHUE BEIIECTBA — BHIbl XUMHUYECKHX CBSI3€H W THIIBI
KPUCTAJUIMYECKUX PELIETOK;

8) onucanue CTpPOCHUS aTOMOB XHMHYECKHX JJIEMEHTOB C MOPSIKOBBIMH HOMepamu 1—20 u 26,
omobpadicenue UX ¢ TIOMOILBIO CXEM;

9) cocmasnenue GopMya OKCHIOB XUMUYECKHX JIEMEHTOB M COOTBETCTBYIOIIMX UM THAPOKCHUJIOB;

10) manucanue cTpyKTYpHBIX (OPMYJT MOJICKYISIPHBIX COCTUHEHUN ¥ (POPMYJIbHBIX EIAUHHUI] HOHHBIX
COEJIMHEHUH 10 BaJICHTHOCTH, CTETICHU OKUCIICHHSI WIIH 3apsily HOHOB;

11) ymenue ¢popmynuposams OCHOBHBIC 3aKOHBI XUMHH: TIOCTOSIHCTBA COCTaBa BELIECTB MOJICKYIISPHOTO
CTPOCHHSI, COXPAaHEHHUS MacChl BELIECTB, 3aKOH ABOTAIpO;

12) ymenue ¢popmyruposams OCHOBHBIC TIOJIOKCHUS ATOMHO-MOJICKYISIPHOTO YYEHUS U TEOPHHU
AIIEKTPOIUTUYECKOMN TUCCOIUALINN;

13) onpedenenue npu3HAKOB, YCIOBHIA POTEKAHUS M PEKPAIICHUS] XUMUYECKUX PEaKIIni;

14) cocmasnenue MOJIEKYISAPHBIX YpPaBHEHUH XHMHUYECKUX PEAKLUH, MOITBEPKIAONIMX OOIIHe
XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB M OTPAKAIOUIMX CBSI3U MEXKIY
KJ1accaMH COSIUHEHUM;

15) cocmasnenue ypaBHEHUN peakiMid C y4aCTHEM DIICKTPOJIMTOB TAK)Ke B HIOHHOU (opMme;

16) onpedenenue N0 XUMHUYECKUM YpaBHEHHSM TPUHAIC)KHOCTH PEAKIUIA K ONMPEACIEHHOMY THITY WA
BHJLY;

17) cocmasnenue ypaBHEHWH OKUCIMTEILHO-BOCCTAHOBUTEIBHBIX pEAKIMH C MOMOIIBIO METO/a
AIIEKTPOHHOTO OallaHca;

18) npumenenue MOHATHI «OKHCICHUE» U «BOCCTAHOBJICHUE)» JUIS XaPAKTEPUCTUKUA XUMHUUECKHX CBOMCTB
BEIIIECTB;

19) ompedenenue ¢ TOMOIIBIO KAYECTBEHHBIX PEAKLUUI XIOPHI-, Cydb(ar- u KapOOHAT-aHHOHOB W
KaTHOHA aMMOHHSI B PacTBOPE;

20) o6vscHeHue BIUSHUS Pa3INYHBIX (PAaKTOPOB HAa CKOPOCTh XUMHYECCKUX PEAKIIHIA;

21) ymeHue xapakmepuzoéamv TOJOKCHUE METAJUIOB M HEMETAUIOB B IEPHOANYECKON CUCTEME
AIIEMEHTOB, CTPOEHHE UX aTOMOB M KPUCTAJIOB, 00IIKe (PU3NIECKHUE M XUMHUECKIE CBOMCTBA;

22) 06vscHeHue MHOTOOOpa3usl MPOCTHIX BELIECTB SBJICHUEM aJUIOTPOIIUY C YKa3aHUEM e€ IPUYUH;

23) ycmanosnenue pa3iunaui TUAPO-, TUPO- U IEKTPOMETALTYPIHU U ULTIOCIPUPOBAHIE ITUX PA3THIUMA
pUMEPaMHU MPOMBIIIJICHHBIX CIIOCO00B MOJTYYEHHUSI METAJIIOB;

24) ymenue Oasamw oOuIyro xapaktepuctuky snementoB |, Il, VIIA rpymm, a Takke Bomopona,
KHCIIOpOJa, a30Ta, cepbl, ¢ocdopa, yriepona, KpeMHHs U OOpa30BAaHHBIX MMM MPOCTBIX BEIIECTB U
BOXHEWIINX COCTUHEHUN (CTpPOCHME, HAXOXKJICHHUE B MPHUPOJIE, NOTydYeHHE, (PU3NUECKUE U XUMHUUECKUE
CBOMCTBA, IPUMEHEHUE);

25) ymenue onucviéams KOPPO3UIO METAILIOB U CIIOCOOBI 3aIIUTHI OT HEE;

26) ymeHue npouzso0ums XAMHYECKUE PACUETHI C MCIOJIb30BAHHEM MOHSATHI «MaccoBasi J0JIs BELIECTBA
B CMECH», KKOJIMYECTBO BEIIECTBA», «MOJISPHBIH 00bEM» 110 (hOpMYyJIaM M YpaBHEHUSIM pEaKIIHii;

27) onucanue CBOWCTB U TIPAKTHYECKOTO 3HAYCHHSI U3yYCHHBIX OPTaHUYECKHX BEIICCTB;

28) ewvinoiHeHue O0O3HAUEHHBIX B IPOrpaMMe JKCIIEPUMEHTOB, PACHO3HABAHUE HEOPTaHMYECKUX
BEIIECTB 110 COOTBETCTBYIOUINM MPU3HAKAM;



29) cobarooenue npaBuil 0€30MaCHOM pabOTHl B XMMUYECKOM KaOuHeTe (JabopaTtopun).

Conepxanue y4eOHOro nmpeamera
Xumus 8 kaace
(70 yacoB, 2 yaca B HeJ1eJII0)
HauyanbHble NOHATHA U 3aKOHBbI XUMHUM(21 yac)

Tena u BeniectBa. CBoiicTBa BelIecTB. DTaJOHHBIE (PU3UUECKUE CBOWCTBA BEIIECTB. MaTepHaisl U
MaTepuanoBesieHre. Poib XUMHUM B )KM3HU COBpEMEHHOro oobuiectBa. OTHOIIEHHE OOIIecTBa K XUMHHU:
xeModuius 1 xemohoousi.

Mertoabl u3yuenus xumuu. HaOmonenmwe. DOxcmepument. MogaenupoBanue. Mogenu
MaTepuaibHbIC U 3HAKOBBIC WIX CUMBOJIbHBIE.

I'a3el. XKuakoctu. TBEpasie BeniecTBa. B3auMHuble epexopl MEXAY arperaTHBIMU COCTOSIHUSMHU
BEIIECTBA: BO3TOHKA (CyOnuMarys) W aecyOnuManusi, KOHACHCAIMs U UCTapeHHe, KPUCTAIN3AM U
IIJIaBJICHUE.

duznyeckue siBIeHUs. YHUCThIe BELIECTBA U cMecU. | OMOreHHbIEe U reTeporeHHsle cMecu. CMecu
razoo0pasHble, xunkue u TBEpAbIE. CrocoObl pa3zeneHusi cMeceil: MeperoHka, WiM AUCTUILIISALNA,
OTCTanBaHuE, PUIBTPOBAHKE, KPUCTAJUIN3ALMS WM BhIMapuBaHue. Xpomarorpadus. [Ipumenenue sTux
croco0oB B 1a00OpaTOPHOI MpaKTHUKeE, HA TPOU3BOJICTBE U B OBITY.

XHUMHUYECKUE AIIEMEHTBI. ATOMBI U MOJIEKYJNBI. IIpocThie U ClIOKHBIE BellecTBa. AJIOTpONHs Ha
npumepe kuciopoga. OCHOBHbIE IOJIOXKEHUS aTOMHO - MoJieKyisipHoro yudeHus. HMonbl. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOIO CTPOCHHUS.

3Haku (CUMBOJIbI) XUMHUYECKUX 3JIEMEHTOB. MHpopManus, KOTOpYI0 HECYT 3HAKM XUMHUYECKHX
AIIEMEHTOB. JTUMOJIOTHS HA3BaHUM HEKOTOPBIX XHUMHUYECKHX dJieMeHTOB. llepuonmyeckas Tabiuia
xumudeckux sneMeHToB JI. 1. MeHnneneeBa: KOPOTKONEPUOAHBIM M JUIMHHOIIEPUOIHBIA BAPUAHTHI.
[lepuoapt u rpynmel. ['1aBHas U mo6o4Has noArpynnsl, Wik A- u b-rpynmnel. OTHOCUTENbHAsT aTOMHAs
Macca.

Xumuueckue (opmynsl. MuAekcsl n kodpdumuentsl. OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca.
MaccoBasi 071 XUMHUYECKOTO 3JIeMeHTa B coenuHeHuu. VHpopmanus, KOTOPYIO HECYT XUMHUYECKUE
bopmyIbI.

BanentHocts. CTpykTypHBIE (OpMYNIbl. XUMUYECKUE SJIEMEHTH C MOCTOSHHON M TepEeMEHHOM
BaJCHTHOCThIO. BpiBox Qopmynsl coemuHenuss mno BajeHTHOcTH. OrmpeneneHue BaJICHTHOCTH
XHMHUYECKOTO 3JieMeHTa 1o ¢opmyne BemiectBa. CocTaBieHUE HA3BaHUN COEAMHEHUH, COCTOSIIMX M3
IBYX XUMHUYECKUX JIEMEHTOB, 10 BAJIEHTHOCTU. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.

Xumudeckue peakuuu. PeareHTsl M NpoAyKThl peakuuu. [IpU3HakKM XUMHMYECKUX pEakluil.
VYcioBus UX MpOTEKaHWsI U IpekpauieHus. Peakiuu ropeHus. DK30T€pPMUUECKUE M SHIOTEPMHUYECKHE
peakuuu.

3aKOH COXpaHEHHUs MacChl BEIIECTB. XMMHUYECKHE ypaBHeHUs. CoOCTaBlIE€HHE XUMHUYECKUX
ypaBHeHHi. MHpOpMalus, KOTOPYIo HECET XUMUYECKOE YpaBHEHHE.

Knaccugpukanuss XMMUYECKHX pEeakIHii MO COCTaBy M YUCIY PEareHTOB M MPOAYKTOB. THIIBI
XUMUYECKUX peakuuid. Peakuuu coenmHeHMs, pa3joXeHHs, 3aMmelieHus U oOMeHa. KartamuzaTopsl u
KaTaJus.



JdeMoHcTpanuu
¢ Kosneknus MaTepuanoB U U3JEIUN U3 HUX.
* Mojenu, UCIIONB3yeMbIe HA YpOKax (PU3MKH, OHMOJIOTHUHU U TeoTrpaduH.
*  OObEMHBIE U MIAPOCTEP)KHEBBIE MOJIETH HEKOTOPHIX XUMHUYECKUX BEIECTB.
* Moaenu KpUCTaUIMYECKUX PEMIETOK.
* Cobupanue npubopa i MOJTy4eHHs raza u MpoBepKa ero Ha repMeTHYHOCTb.
* Bosronka cyxoro JipJa, Hosa Ui HadTaauHa.
® ArperaTHbl€ COCTOSIHUS BOJBI.
* PasneneHue JByX HECMEIIUBAIOLIUXCS KUAKOCTEN € IIOMOILBIO JEIUTEIBHON BOPOHKH.
e JlucTUisSTOp U ero padoTa.
* VYcraHoBKa s GUIBTPOBaHUA U €€ paboTa.
* VYcraHoBKa JJIs BeIIApUBaHUs U €€ pabora.
*  Komnekmus ObITOBBIX TPUOOPOB Ist GHIIBTPOBAHHS BO3/TyXa.
* PaszneneHue Kpacsimero BemecTsa GuoMacTepa ¢ IOMOIIbI0 OyMaXXHOU XpoMaTorpaduu.
*  Mogenu anaoTPOIHBIX MOIU(BHUKAIMNA YriIepoa U Cephl.
* [lonmy4yenue o30Ha.
 Toprpersl U. 5. Bepuennyca u JI. M. Menneneesa.
* KopoTKonepuoaHbIi U JUIMHHONIEpUOAHBIN BapuaHTsl [leproauueckoii cucremst 1. 1.
MenpeneeBa
* KoHCTpynpOBaHHE IAPOCTEPHKHEBBIX MOJIEIEH MOJIEKYIL.
* Anmnapar Kunna.
* Pa3noxxenue OuxpomaTra aMMOHHUSI.
* Topenue cepbl U MarHUEBOM JICHTBI.
* Jloptperst M. B. JlomonocoBa u A. JI. JIaBya3be.
*  OmnbIThl, HJUTIOCTPUPYIOIINE 3aKOH COXPAHEHMSI MACChI BEILIECTB.
* Topenue pochopa, pacTBoOpeHHE MPOIYKTa TOPEHHS B BOAE U MCCIIEIOBAHUE TTOITYyYCHHOTO
pacTBOpa JIAKMYCOM .
* B3auMoaencTBUE COJITHOM KUCIIOTHI C LIMHKOM.
* [lonyuenue runpokcuaa meau(Il) u ero pasnoxxeHue npu HarpeBaHUU.
JlabopaTopHbIe ONbITHI
. O3HaKOMIICHHE C KOJIIEKIMEH Ta00paTOPHO OCY/IbI.
. [IpoBepka npubopa aj1st MoIy4yeHHus ra3oB Ha T€PMETHYHOCTb.
. O3HaKOMJICHHE C MUHEpallaMu, 00pa3yIoIMMHU TPaHHT.

. HpI/IFOTOBHeHI/IC FCTCpOFCHHOfI CMCCHU MTOPOIIKOB CCPbI U KEJIC3a U UX PA3ACIICHUC.

1
2
3
4
5. BsaumoelicTBrE PACTBOPOB XJIOPUIOB U HOIMIOB KaJIUs C PACTBOPOM HUTparTa cepedpa.
6. IMonyuenune ruapokcuna meau(ll) u ero B3auMoeicTBHE ¢ CEPHOM KMCIOTOI.

7. B3aumoieficTBrE pacTBOPa COMIBI ¢ KUCIIOTOM.

8. IIpoBepka 3aK0oHA COXPAHEHHUS MACChI BELIECTB HA IPUMEPE B3aUMOACHCTBUS IENTOYU U KUCIIOTEL

9. IIpoBepka 3aKoHa COXPAHEHHS MACCHl BELIECTB HA NPUMEPE B3aMMOIEHCTBHS MIEIOYM M COJH
xenesa (I11).

10. Paznoxenue nepokcuia BOAOPOIa ¢ MOMOIIBI0 okcuaa Mapraunia (IV).

11. 3amemenue xene3oM MeaH B MEJHOM KYIIOPOCE.



IIpakTnuyeckne padoTsl
1. 3HaKOMCTBO ¢ JabopaTopHbIM oOopynoBanueM. IlpaBuia TeXHUKH 0€30MacHOCTH MpH paboTe B
KabuHere xumun. Hekotopbie BUIBI padoT.
2. Ananu3s nmo4Bbl
Baskneiiiue npeacraBuTeN I HeOPraHu4eckux Bemects. KomyecTBeHHbIEC OTHOLICHHSA
B xumnu(18 yacos)
CocraB Bo3ayxa. [lonsTre 00 00bEMHOI JJ0J1€ KOMIIOHEHTA MPUPOIHOM Ia30BOi cMecH —
BO3/yxa. Pacuér oObpEéMa KOMIOHEHTA ra30BoOil cMecH 1o ero 00BbeMHO 1071 1 HA0OOPOT.

Kucnopoa. Ozon. [lonyuenue kucnopona. Cobupanue u pacro3HaBaHHe KACIOPoaa. XUMUYECKHE
CBOMCTBA KMCIIOPOJA: B3aUMOJICHCTBUE C METAJNIaMU, HEMETAJUIAMHU U CJIO’KHBIMH BEIIECTBAMHU.
IIpumenenue kucnopoaa. KpyroBopot kucioposaa B IpUpoe.

Oxcunpl. O6pa3zoBaHue Ha3BaHUM OKCHIOB 10 UX popmynam. CocTaBiieHue GopMyiT OKCHAOB MO UX
Ha3BaHuAM. [IpencraBurenu OKCUIOB: BOAA U YIJIEKUCIIBIN a3, HEralEHast U3BECTh.

Bopopon B npuposae. duznueckne 1 XMMUYECKHE CBOKMCTBA BOAOPO/IA, €r0 MOJyYCHUE U
IIPUMEHEHHE.

Kucnotsl, ux coctas u kinaccugukanus. Uuaukaropsl. Tabnuia pacTBOPHMOCTH.

CounsiHast ¥ cepHast KUCJIOTBI, X CBOMCTBA U IPUMEHEHHUE.

Conu, ux coctas 1 Ha3BaHMs. PacTBopuMocTs coseil B Boje. IIpencraBurenu coneit: Xnopun
HaTpus, KapOoHAT HaTpus, pocdar KaabIHs.

[Tocrosinnas ABoraapo. KonnuectBo BemectBa. Moisb. Monsipaast macca. KpaTHble eTUHULIBI
M3MEpPEHUs KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KMJIOMOJIb, MWJIJTUMOJISIPHAS U KUJIOMOJISIpHAs
MacChl BEIIECTBA.

Pacuérel ¢ HCIONB30BaHMEM IIOHATUM  «KOJIMYECTBO BELIECTBA», «MOJISIpPHAs Maccay,
«MOCTOSIHHASE ABOTAIpO».

3akoH ABoraapo. MomspHblit 00bEM razoo0pa3HbIX BemecTB. OTHOCUTENbHAS MIIOTHOCTH OJHOTO
rasa o Ipyromy.

KparHble eqMHUIBI U3MEPEHUSI — MUJUIMMOJISIPHBIA M KHJIOMOJIAPHBIN 00BEeMBbI Ta3000pa3HbBIX
BEILIECTB.

PacuéTel ¢ UCIONIB30BaHUEM MOHATUN «KOJUYECTBO BEILECTBA», «MOJISIPHAS MAacCCay, «MOJIIPHBII
00BEM Tra30B», «IIOCTOSIHHAS ABOTAIPOY.

Pacuétel ¢ UCIONIB30BaHUEM MOHATUN «KOJUYECTBO BEILECTBA», «MOJISIPHAS MacCay, «MOJIIPHBII
00BEM Ta30B», «UUCIIO ABOTAIPOY.

I'mapocdepa. KpyroBopor Boabl B mpupoae. Pu3Mueckue M XUMHUECKHE CBOWCTBA BOJIBI:
B3aUMOJICICTBUE C OKCUJAMU.

OcHoBaHus1, uX cocTaB. PacTBOpUMOCTh OCHOBAaHUH B BoJ€. VI3MEHEHNE OKpacKU MHAUKATOPOB B
niesioyHoi cpeze. [IpeacraBurenu menodyei: ruAPOKCUABI HATPUS, KAJIHUS U KaJIbLUs.

PactBopurens u pacrBopéHHoe BemecTBo. PactBopbl. PactBopenue. I'maparel. MaccoBas nosist
pacTBOpEHHOro BemlecTBa. PacuéTel, CBsI3aHHBIE C MCIOJIB30BAHUEM IIOHATHUS «MaccoBas JOJs
PacTBOPEHHOTIO BELIECTBAY.

JdeMoHcTpanuu

* OmnpexaeneHue coaepKaHUsA KUCIOPOIa B BO3AYXE.

* JlonydyeHue KHCIOPOAA Pa3I0KEHUEM IIEpMaHraHaTa Kajlus U NepoKcua

BOJIOPOJA.

* CobupaHue METOJIOM BBITECHEHUS BO3/1yXa U BOJBI.

* Pacno3HaBaHHE KUCIIOPOJA.



* T'opeHue maruus, xemnesa, yris, cepsl U ¢pochopa B KUCIOPOIE.
* Kosnekus OKCUIOB.

* [lomy4yenue, cobnpaHue U pacro3HaBaHUE BOJOPO/A.

* ['openue BOAOpoOa.

* BsaumogeticTBue Bogopoaa ¢ okcuaom meau(ll).

* Kosneknus MUHEPaIbHBIX KHCIIOT.

* [IpaBuio pa30baBieHUsI CEPOI KUCITOTHI.

* Komneknus coneil.

* TaOnuua pacTBOPUMOCTH OCHOBAHHIA, KUCIIOT U COJIEH B BOJIE.

* HekoTtopble MeTasuIbl, HEMETAJIBI U COEIMHEHUS KOJIMYECTBOM BELIECTBA B 1 MOJIb.
* Moaens MOJISIpHOTO 00BEMA ra3000pa3HbIX BEIIECTB.

JlabopaTopHbIe ONbITHI

12.  TlomyrHeHHE U3BECTKOBOM BOJIbI IPH MPOITYCKAHUU YIIIEKKCIIOTO ra3a.
13. Tlonydenue BOJOPOIa B3aMMOIEHCTBUEM [IMHKA M COJISTHOM KUCIIOTHI.
14. PacnosHaBaHUE KHCJIOT HHIMKATOPAMU.
15. V3meHeHue OKpacku MHAMKATOPOB B IIEIOYHOMN CPETIE.
16. OsnakomiieHHe ¢ npenapaTamMy JOMAIIHEH WM IIKOJILHON alTeuyKd — PacTBOPaMH MEPOKCHIA
BOJIOPOJA, CIUPTOBOM HACTOMKHU MOJA U HAIATBIPHOI'O CIUPTA.
IIpakTnuyeckne padoThl
3. Tlonyyenue, cobMpaHue U PacO3HABAHUE KUCIOPOIA.
4. Tlonyuenue, coOMpaHUe ¥ PACIO3HABAHUE BOJOPOJIA.
5. TIpuroToBieHHE PACTBOPOB COJIEH € UX 3aJaHHONW MACCOBOM JOJIEH.
OcHOBHBIE KJIacchl HeOPpraHmyeckux coequHenuii (10 yacos)
O06o006meHne cBeaeHni 00 OKCHIaX, UX KiIaccu(HUKaIiy, Ha3BaHUSIX U CBOMCTBAX.
CriocoOsl MoTydeHus: OKCHUIOB.

OcHoBaHmsi, WX KiIaccH(pUKAIUs, HAa3BaHUS U CBOHCTBA. B3auMmoneilicTBHE C KHCIOTaMH,
KHACJIOTHBIMH OKCHUJAMHU U COJSIMH. Pa3nokeHne HepacTBOPUMBIX OCHOBaHUHM. CrocoObl MOJTy4eHUs
OCHOBaHUM.

Kucnotel, wux xmaccupukamuss W HazBaHusa. OOmMe XUMHUYECKHE CBONCTBA KHUCIOT.
B3aumopeiicTBue KHCIOT € MeETaUIaMH.  OJIEKTPOXUMUYECKMI DSl HaNpsDKEHWH — METAJUIOB.
B3aumMoericTBre KUCIIOT ¢ OKCUAAMHU METaJUIOB.

B3auMoeicTBre KUCIOT C OCHOBAaHUSIMU — pEaKUUs HEUTpalM3aluu. B3auMOenCcTBHE KHUCIOT C
COJISIMU. [Tomy4yeHnne 6eCKUCIOPOIHBIX
U KHCJIOPOJCOACPKALIUX KUCIIOT.

Coun, ux kaccudukanus u cBoicTBa. BzanmoeiicTBue coseii ¢ MetamiaMmu, 0cCOOEHHOCTH 3THX
peakuuii. BzaumonencTBue coaei ¢ COIsAMHU.

I'eneTndeckue psaasl MeTalula U HeMeTajlla. ['eHeTnyeckas cBsi3b MEXAY KilaccaMu
HEOPraHUYECKUX BEILECTB.

JlabopaTopHbIe ONbITHI

17. BzaumoieiicTBrE OKCHIA KATIBIHs C BOJOM.
18. TTomMyTHEHME N3BECTKOBOM BOJIBL.

19. Peakuus Heiirpanusamuu.

20. TTonyuenue ruapoxcuna meau (11) u ero B3auMoelicTBHE C KUCIOTOM.



21. Paznoxenue ruapoxcuna Meau (1) mpu narpeBanum.
22. B3auMOoIeHCTBIE KHCIIOT ¢ METAILIAMH.

23. B3auMoeiCTBUE KUCIIOT C COJISIMU.

24. O3HaKOMJIEHHE ¢ KOJUIEKIIUEN COJIEIA.

25. Bzaumoeiictue cyabgara meau(Il) ¢ xkene3om.
26. BzaumoelicTBIE COEl C COISMM.

27. T'eneTnyeckas CBSI3b Ha IPUMEPE COEMHEHUN MEJIH.
IIpakTnuyeckne padoTsl

6. Pelenue >KCIEpUMEHTAIBHBIX 3a/1a4.

Ilepuoanyeckuii 3axoH U Ilepuoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB
. . MenaeJsieeBa u cTpoeHne aroma( 8 yacon)

EcrecTBeHHBIE CeMENCTBA XUMUYECKUX YIIEMEHTOB:IICJIOYHBIE U IEJIOYHO3EMEIIBHBIE METAJLIbI,

rajoreHsl, HWHepTHbIe (Onaropoanbie) ra3pl. AMQOTEpHOCTb. AMGOTEpPHBIE OKCHIBI H

ruapokcuabl. KoMmmiekcHele coun.

Otxkpsitue 1. . Menneneesbim Ilepuoanueckoro 3akoHa u cozganue uM [leproauueckoit
CUCTEMBI XUMUYECKUX DJIEMEHTOB.

ATOMBI Kak (opMa CYIIECTBOBAHUS XUMHUYECKHX 371eMEHTOB. OCHOBHbBIE CBEICHUS O CTPOCHUU
aToMoB. JloKazaTelbCcTBa CIOKHOCTH CTpoeHusi aromMoB. Ombitel Pesepdopaa. Ilnanerapnas mopenb
CTPOCHHMS aTOMA.

CocTtaB aTOMHBIX sJep: NMPOTOHBI, HEUTpOoHBL. OTHOCHUTENbHAsE aroMHas Mmacca. B3aumocBs3b
MOHATUH «IIPOTOH», KHEUTPOHY», «OTHOCUTENbHASI aTOMHAsI Maccay.

Muxkpomup. S1ekTpoHbl. CTPOEHHE NEKTPOHHBIX YPOBHEHW aTOMOB XMMHUYECKHUX AJ1eMEHTOB NeNe
1-20. IlonsiTHE O 3aBEPIICHHOM JIEKTPOHHOM YPOBHE.

M3otonbl. ®usnueckuit cMbicn  cuMmBoJIMKM  Ilepuogunueckoit  cucrembl. CoBpeMeHHas
¢dopmynmupoBka Ileproauueckoro 3akoHa. M3MeHEeHUsI CBOWCTB 3JIEMEHTOB B IMEpHOJaX M TPYIIax, Kak
(GyHKIUS CTPOCHHUS AIIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa JJIEMEHTa-MeTaula W DJIEMEHTAa-HeMeTayla [0 MX IOJIOKCHUIO B
[Tepuonnueckolt cucreme xumuueckux 3memeHToB . . Menneneesa.

JdeMoHcTpanuu
*  Paznuunble GOpMBI TAOIUI] TEPUOJUUECKON CUCTEMBI.
* Mogenuposanue nocrpoenus I[lepuoguueckoit cucremst /1. 1. Menneneesa.
* Mogenu aTOMOB XMMUYECKUX DJIEMEHTOB.
* Mogenu aTOMOB 3JIEMEHTOB 1—3-T0 Meproa0B
JlabopaTopHbIe ONBITHI.
28. Tlonyuenue aM(pOTEPHOTO TMAPOKCHIA U MCCIIENOBAHKE ETO CBOMCTB.

Xumunueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peaknun (11 yacos)

Honnas xumuyeckasi cBsizb. MoHBI, 00pa3oBaHHbIE aTOMaMHM METAJUIOB UM HeMeTauloB. CXembl
o0pa3oBaHUs MOHHOW CBS3M JUIsi OMHApHBIX COeAMHEHUH. VOHHBIE KPHCTAIMUECKHE PEMIETKH U
¢u3nyeckrue CBOWCTBA BEIIECTB C ATUM THIIOM pemEToK. [lonsaTre o popMyabHON eAMHUIIE BEIIECTBA.

KoBaneHTHass XuUMHUECKasi CBS3b. OJEKTPOHHbIE M CTPYKTypHbIEe Gopmynbl. KoBaneHTHas
HernoJsipHast CBsi3b. CxeMbl 00pa3oBaHMs KOBAJCHTHOW CBS3M s OWHApHBIX COEAMHEHHI.



MonexyisipHbIE M aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEILECTB C 3TUM THUIIOM PELIETOK.

DNEeKTPOOTPULIATENBHOCTD. P anexTpooTpunatenbHocTH. KoBaeHTHas noJsipHas XuMudecKas
cBsa3b. Jlumonb. CxeMbl 00pa3oBaHMS KOBAJIECHTHOHN TMOJIAPHOM CBs3M sl OMHAPHBIX COCTUHEHMH.
MonekyisspHbIE U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, CBOUCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

Mertannuueckas XUMHUYECKash CBSI3b M MeETaJUIMYecKas KpHUcTauiMueckas pem€rka. CBolicTBa
BEILIECTB C OTUM THUIIOM PEIIETOK. EnuHas npuposa XuMHYECKUX CBA3EH.

Crenenp oxucnenus. CpaBHEHHE CTENEHM OKHCIEHUS U BajlleHTHOcTH. [lpaBmina pacuéra
CTeTIeHeH OKUCIIEHUS 10 PopMySaM XUMHUYECKUX COCTUHEHUH.

OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu. OnpenesneHne CTENEeHEeH OKUCIEHHS — AJs
3JIEMEHTOB, OOpPa3yIOIIMX BEIIECTBA Pa3HBIX KJIACCOB. Peakunn MOHHOrO OOMEHAa M OKUCIHUTENIHHO-
BOCCTAaHOBUTENbHBIE peakuuu. OKUCIUTENb W BOCCTAHOBUTEND, OKHCIEHHUE U BOCCTAHOBIJICHHE.
CocraBieHMEe YpaBHEHUH OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PpEAKIMH METOJOM 3JIEKTPOHHOIO
OanaHca.

JdeMoHcTpanuu

* Buneo ¢parments! u cnaiiapl «MloHHAsS XUMUYECKas CBS3b ».

e Kouekuus BEUECTB ¢ HOHHON XUMHUYECKOU CBS3BIO.

* Mojenu HOHHBIX KPUCTALUINYECKUX PEIIETOK.

*  BuneodparmenTs! u cnaiiasl «KoBanmeHTHasIXUMHUECKAst CBA3bY.

e Kouekius BeecTB MOJIEKYISIPHOTO U aTOMHOTO CTPOEHHS.

* Mopaenu MOJEKYISPHBIX U ATOMHBIX KPUCTAIUIMYECKUX PELIETOK.

*  BuneodparmenTsl u cnaiiasl «MeTammndeckas XUMUYECKast CBA3bY.

e Kousmekuus «MeTaisl U CILIaBbD».

* BsaumojeiicTBHE IIMHKA C CEPOM, CONSTHOM KucioToi, xiopuaom menu (11).

* ['opeHue maraus.

* BzaumonelncTBue XJIOPHOM U CEPOBOAOPOIHOM BOJIBI.
JlabopaTopHbIe ONbITHI

29. W3rotoBieHHE MOJEIH, WLTKOCTPUPYIOIIEH CBOMCTBA METAJIMYECKOM CBA3H

Conepxanue y4eOHOro nmpeamera
Xumusa 9 kaace
(68 uacos, 2 yaca B HeJ1eJII0)
IloBTOpEeHue u 00001IeHHe CBeIeHUIT 0 Kypcy 8 kiaacca( 5 yacoB)

bunapubsie coemunenus. Okcuzupl cojeoOpasymoomue U HecojeoOpasyommue. ['MApOKCHIIBI:
OCHOBaHHUs, aM(poTepHbIe, KUCIOTHL. CpeHue, KUCIbIe, OCHOBHBIE COJIH.

OO6o0uieHne CBeeHU 0 XUMHUYECKUX peakuusax. Kiaccudukanus XMMHUYECKUX pEeaKkIuid Mo
Pa3NIUYHBIM OCHOBAHMSAM: COCTaBY M UHCIy pPEarupyroumx U oOpa3yIoUIMXCsl BEIIECTB, TEIJIOBOMY
3pQeKTy, HampaBICHUIO, U3MEHEHHUIO CTETMEHEH OKUCICHUS SJIEMEHTOB, OOpa3yIOIIMX peardupyromue
BEIIECTBA, (pa3e, UCTIOIb30BAHUIO KaTaIH3aToPa.

IloHATHE O CKOpPOCTH XMMHUYECKOW peakuuu. DakTopbl, BAUAIOIME HA CKOPOCTbh XMMHUYECKUX



peakuuii: NpUpoOAAa  pearupyrollux BEUIECTB, WX KOHILEHTpalMs, TeMIlepaTypa, ILJIOLIAb
CONPUKOCHOBEHHSI, HaNMuue Katanu3aropa. Karamms.
JdeMoHcTpanuu
* (O3HaKOMJIEHHE C KOJUIEKLIIUSIMU METAJIJIOB U HEMETAIIJIOB.
* (O3HaKOMJIEHHE C KOJUIEKLIUAMU OKCUAOB, KUCIOT U COJIEH.
* 3aBHCHMOCTbH CKOPOCTH XMMHUYECKON PEAKLIMU OT PUPOABI PEArupyIOIIHX BEIIECTB.
* 3aBHCHMOCTbH CKOPOCTH XMMHUYECKON PEAaKIIMHU OT KOHLIEHTPALUK PEArupyroInX BEIIECTB.
* 3aBHCHMOCTbH CKOPOCTH XMMHUYECKON pEaKLIMU OT MJIOLAAN
CONPUKOCHOBEHHMSI pEArNPYIOLIUX BEIECTB («KUIISILUHN CII0I»).
* 3aBHCHMOCTbH CKOPOCTH XMMHUYECKON PEAKIIMK OT TEMIIEPATYPhI pEarMpYIOIIHUX BEIIECTB.
JlabopaTopHbIe ONbITHI
B3anmoneiicTBue aMMuaka v XJ0poBOJAOpOa.
Peakuus Helitpanuzanuu.
Hab6nronenue ternoBoro a¢¢dexra peakiuu HeHTpain3auy.
B3aumoneiictBue cepHoit kucnotsl ¢ okcugom meau (II).

Paznoxenue MEpOKCHIa BOOAOPOJaa C MOMOIIBIO KaTaJla3bl KapTO(beJDI

o0k ownE

3aBUCHMOCTb CKOPOCTH XMMHYECKOM PEaKIMu OT NPUPOIbl PEATUPYIOIIMX BEIIECTB Ha MPUMEPE
B3aUMOJIECTBUSL PACTBOPOB THOCY/Jb(hara HaTpus W XJIOpUaa Oapusi, THOCYIb(paTa HATPUS |
COJISHOU KMCJIOTBI.

7. 3aBUCUMOCTL CKOPOCTH XMMHYECKOM PEAKIMU OT MPUPO/Ibl METAIUIOB TIPU MX B3aMMOJIEHCTBHU C
COJISHOM KMCJIOTOM.

8. 3aBUCUMOCTH CKOPOCTH XHMHYECKOM PEAKIUM OT MPUPOBLI KUCIOT TPU B3aUMOJEHCTBUM UX C
HKETE30M.

9. 3aBUCUMOCTBH CKOPOCTH XMMHUYECKOM PEAKIIMH OT TEMIIEPATYPHI.

10.  3aBHCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMU OT KOHIIEHTPALUH.

11. 3aBHCMMOCTH CKOPOCTH XMMHUYECKOW PEAKIMU OT IUIOMIAJM CONPMKOCHOBEHHS PEarupyrouniux
BELIECTB.

12.  3aBHCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMHU OT KaTaJu3aropa.

XuMHYecKHe peaKu B pacTBopax 3J1eKTpoauToB( 10 yacos)

[TonsiTue 00 >IMEKTPOJUTHYECKON AUCCOUMAIMH. DJIEKTPOIMTHI U HEIIEKTPOJIUTHL. MexaHu3M
JUCCOLMALMN  DJIEKTPOJIUTOB C PA3IMYHBIM XapakTepoM CBs3H. CTeneHb 3IEKTPOJUTHYECKOMN
mucconranuu. CUIbHBIE U C1a0ble SJIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHHUSI TEOPUU DIEKTPOIUTHUECKON nucconmanuu. Kiaccudukanns MOHOB U MX
cBoiicTBa. KHCIOTBI, OCHOBaHMUS M COJIM KaK 3JEKTPOJIUTHI. X Kilaccudukanus U IUCCOIUAIIHSL.

OOme XMMHUYECKHE CBOMCTBA KHCIOT: M3MEHEHHWE OKPACKUM WHAMKATOPOB, B3aUMOJEHCTBHE C
MeTaJlJlaMi, OKCHJIaMU U TUIPOKCHJAMU METAIJIOB U COJISIMU. MoOJIeKyaspHble U MOHHBIE (TIOJHBIE U
COKpAILEHHBIE) YPABHEHMSI pEAKLIUH.

XUMHUYECKUN CMBICII COKPAIEHHBIX YPABHEHUM. Y CIIOBUS NPOTEKAHUS PEAKLUA MEXAY IEKTPOIUTAMU
110 KOHIA. Psi1 akTUBHOCTH METAJLIOB.

OO011e XUMHUYECKHE CBOMCTBA IIICI0OUCH: B3aUMOICHCTBHE C KMCIOTaMU, OKCHIAaMHA HEMETAILIIOB,
comsimMu. OOIIMe XMMHUYECKHUE CBOWCTBA HEPACTBOPHMBIX OCHOBAHMM: B3aMMOJEHCTBHE C KHCIOTAMH,
pasiloKeHue IIPU HarpeBaHUHU.



OOmue XUMUYECKHEe CBOWCTBA CPEIHHMX COJICH: B3aUMOJICHCTBHE C KHUCIOTaMH, IIEIOYAMH,
COJISIMH M METaJIaMU. B3auMoaeliCcTBUE KUCIIBIX COJIEH CO IEI0YaMH.
I'uaponus, kak 0OMEHHOE B3auMOJIeHCTBHE coJiei ¢ BOgo#. ['HIponn3 com CHIIbHOTO OCHOBAHUS
U cnaboit KUCHoThl. ['Maposu3 coau ¢1aboro OCHOBaHUS U CUIIbHOM KucnoThl. [lkana pH.
CBolicTBa KHCJIOT, OCHOBaHWI, OKCHUJOB M COJIEH B CBETE TEOPUM IIIEKTPOJIUTUUECKON
JUCCOLMALIMU ¥ OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.
JdeMoHcTpanuu.
* cnbITaHue BELIECTB U UX PaCTBOPOB Ha 3JIEKTPOIPOBOIHOCTb.
* 3aBHUCUMOCTb IEKTPOIPOBOAHOCTH YKCYCHON KHCIOThI OT KOHLIEHTPALUH.
* JIBMyKeHUE OKpAIICHHBIX HOHOB B JIEKTPUYECKOM IIOJIE.
* OnpezaeneHue XxapakTepa Cpelbl B paCTBOPax COJIEH.
JlabopaTopHbIe ONBITHI.
13. Muccoumaims cnabbix 3JI€KTPOJUTOB HA IPUMEPE YKCYCHON KUCIIOTHI.
14. ismMeHeHne OKPACKK MHIMKATOPOB B KUCIOTHOM CpejIe.
15.  Peaknus HelTpanu3zanuu pacTBOpa MIENOYM PA3TMYHBIMU KHCIOTAMH.
16. Ilomyuenue rugpoxcuna meau (I1).1 ero B3auMoneicTBIE ¢ PA3IMYHBIME KHCIOTAMH.
17. BzaumoelicTBrE CUIIBHBIX KUCIOT ¢ okcuaoM meau (11).
18-20. BzaumopeiicTBrE KUCIOT C METAJIAMH.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tlosy4eHue CTYIHsS KPEMHUEBON KUCIIOTHL.
23. KauecTBeHHas peakiis Ha XJIOPH]L - WU CYJIb(aT-uoHbI
24. VI3MeHeHne OKpacK MHAUKATOPOB B LIEIOYHOM Cpee.
25. B3auMoaeiicTBIE IENOYEH C YIIEKHCIBIM Fa30M.
26. KauecTBeHHas peakiis Ha KATHOH aMMOHHS.
27. Tonyuenune ruapokcuaa meau (11) u ero pasnoxenue.
28. BzanMmoieiicTBre KapOOHATOB C KUCIOTAMH.
29. Tlonyuenune ruapokcua xeneza(lll).
30. BzaumoseiicTBre xenesa ¢ pactBopoM cyibhara meau (11)
IIpakTnuyeckne padoThl
1. CsoiicTBa KUCIIOT, OCHOBAHHMN, OKCUJIOB U COJIEH B CBETE TEOPUH HJIEKTPOIUTUYECKOM
JUCCOLMALMU ¥ OKUCIUTENIBHO -BOCCTAHOBUTEIIBHBIX pEAKLIUN

HemeTta/uibl M uX coequHeHns (25 yacoB)

CtpoeHue aroMOB HEMETAJJIOB W uX mnojoxeHue B Ilepumoanueckoit cucreme. Psn
JIEKTPOOTPHULIATENBbHOCTH. KprcTanindeckue peléTki HEMETaUIOB — IPOCTBIX BELIECTB. AJIOTPOIIMS
u e€ npuumHel. Pusnyeckue cBoiicTBa HemeTawmoB. OOmMe XMMHUYECKHE CBONCTBA HEMETAJUIOB:
OKHCIIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

l"ajiorensl, cTpoeHHe UX aTOMOB U MOJIeKyl. DU3NYeCKue U XMMUYECKHE CBOWCTBA I'aJIOTEHOB.
3aKOHOMEPHOCTU M3MEHEHHUs CBOMCTB I'aJIOTEHOB B 3aBHCHUMOCTHM OT MX IOJIOKeHUd B llepnoanueckoit
cucreMme. HaxoxeHne raloreHoB B IPUPOJE U UX MOJTy4eHHE. 3HAUEHUE U IPUMEHEHHUE FaJIOr€HOB.

l'ajoreHoBOIOpPOABI M COOTBETCTBYIOIIME MM  KHUCJIOTHI:  IIIABUKOBas,  COJIAHAd,
OpoMOBOJIOpOIHAS, HONOBOJOpoAHAasA. l'amorenunasl. KayecTBeHHBIE peakUMM Ha TaJOTEHHUI-MOHBI.
[TpuMeHeHre COeTMHEHUH ralOreHOB U MX OMOJIOTHYECKas! pOJib.

OOmass xapakrepuctuka 3ieMeHToB VIA-rpynmei. Cepa B mpupoige U e€ MOJydeHHE.



ANoTpOonHbIe MOJU(HUKALIMN CEPBl U KX CBOMCTBA. XMMHUYECKHE CBOMCTBA Cephl U €€ PUMEHEHHUE.

CepoBoiopo/: CTpOEHHE MOJIEKYNbI, (PU3MUECKHE W XMMHUYECKHUE CBOMCTBA, TMOJy4Ye€HHE U
3HavyeHue. CepoBogopoanas kucnota. Cynbhuasl 1 ux 3HadeHue. JIroMuHoQopHL.

Oxcun cepsl (1V), ceparcras kucnora, cyabpuTsl. KauecTBeHHas peakius Ha Cyab(QHUT-HOH.

Oxcun cepsl (VI), cepnas xucnora, cynabgatsl. Kpucrammoruaparsl. KauecTBeHHas peakius Ha
cynbdar-uoH.

CepHast KMcHOTa - CHJIBHBIA 31eKTpoiuT. CBOMCTBa pa30aBleHHONW CEPHOM KHCIOTHI, Kak
TUIUYHOM KHCIOTBHI: B3aMMOJCHCTBHE C MeETaUIaMH, OCHOBHBIMH U aM(pOTEPHBIMU OKCHJIAMH,
OCHOBAHUAMHU M aM(POTEPHBIMH T'MIPOKCUAMHU, coysiMU. KauecTBeHHas peakuus Ha Cylnb(aT-uoH.

OOmiast xapakTepucThka 53JeMeHTOB VA-Tpynmbl. A30T, CTPOGHHE aroMa M MOJICKYJIBL.
dusznuecKue U XMMUYECKUE CBOWCTBA U MTPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OHOJIOTHYECKast POJIb.

AMMHaK, CTpPOCHHUE MOJIEKYJBI M (PHU3UUECKUE CBOMCTBA. AMMUayuHas BOJA, HAIIATBIPHBIN CIUPT,
rHIpaT aMMuaka. JIOHOPHO  -aKLIENTOpHBIH  MeXaHu3M  OoOpa3oBaHUS  KaTHOHA  AMMOHMSL.
BoccranoBurenpHble cBolicTBa amMmmuaka. Cony aMMOHMS UM UX IpuMeHeHHne. KauecTBeHHas peakuus Ha
KaTHOH aMMOHHUSI.

Oxcunpl a3oTa: HecoJeoOpa3ylolue U KUCIOTHBIE. A30THUCTasi KUCIOTa U HUTPUTHL A30THAs
KHCJIOTA, €€ TI0JIlydeHUe U cBoKcTBa. HuTpartsl.

®ochop, crpoenne atoma u amiorporus. Dochumel. Dochun. Oxcun docdopa(V) u
oprodochopnas kucnora. Pocharel. DochopHbie ynoOpenus. THCEKTUIIHIBI.

OOmiast xapakrepucTuka 31eMeHTOB [V A-Tpynmbl: 0COOCHHOCTH CTPOEHHsI aTOMOB, MPOCTHIX
BEIIECTB ¥ COEAMHEHNUH B 3aBUCUMOCTH OT IOJIOKEHUS 3J1eMeHTOB B [lepuonndeckoii cucreme. Yriepo.
AmnotponHele  MoaMpukaumu: anmasz, rpadur. AMOpQHBIA yriepogq W €ro copra: - caxa,
aKTUBUPOBAHHBIM  yrojb. Ancopbumsa. XuMudeckue CcBOHCTBa yriepoja. Kokcoxummueckoe
MIPOU3BOJICTBO U €ro npoaykius. Kapoumpr.

Oxcun yriepona(ll): ctpoenue mosekyinsl, mosydyeHue u ero cBoiictBa. Oxcun yriepoaa(lV):
CTPOCHHME MOJIEKYJIbI, TMOJYyY€HHE W €ro CBOWCTBA. YroJyibHas kuciora. Conu YrojbHOW KHUCIIOTBI:
KapOOHATHI U TUAPOKapOOHaTHl. TexHnYecKas U MUIIeBast coa.

Heoprannueckue # OpraHM4ecKkue BELIECTBA. YTIIEBOJAOPOAbL. XHMMHMUYECKOE CTPOCHHUE
OpPraHMYECKUX BEILECTB, KaK MOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJIE TI0 BAJIEHTHOCTH.

MertaH, 93TaH, Kak HpEIENbHbIE YIJIEBOAOPOAbl. OTWIEH M aleTUJIEH, KaK HENpeAeIbHbIE
(HEHACBIIIEHHBIE) YIiIeBOOpOoAbl. I'opeHue yrieBoopoioB. KauecTBeHHbIE peakIMi Ha HEMPECIbHbIE
COCIMHCHUS.

OTWIOBBIA CIUPT, €r0 MOJIydYeHHe, MPUMEHEeHUe U (uznonorndeckoe neiicreue. TpéxaToMHBIH
cnupT raunepuH. KauecTBeHHas peakuus Ha MHOTOATOMHBIE CHMPTBHL. YKCYCHas - NpPEICTaBUTEINb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero atoma u coiictsa. Kpemuuit B nmpupoae. Cwinuuasl U cunad. Oxcun
kpemHus(1Y). KpemHueBast kucinora u €€ conu.

[IpounsBoacTBO cTekia u nemeHTa. IIpoayKknus CUIMKaTHON ITPOMBILIUIEHHOCTH: OIITUYECKOE
BOJIOKHO, KepaMuka, Gpapdop, dasHc.

Onruyeckoe BOJIOKHO.

Hemeranner B mpupoae. dpakipoHHas NeperoHka >KUIKOTO BO3AyXa Kak CIoco0 IMOJydeHUs
KHCIIOpOoAa, a30T1a, aproua. [loxydenue gocdopa, kpeMHus, Xjaopa, iioga. DIEKTPOIU3 paCTBOPOB.

[TosmydyeHune cepHOM KUCIOTBL: ChIPbE, XUMHU3M, TEXHOJOTHUECKAs CXeMa, METO KUIISLIErO CIIOS,
IPUHLUIBI TETJI000MeHa, IPOTUBOTOKA U IUPKYISuU. Oneym. [Ipon3BoACTBO aMMHaKa: CHIPBE,
XMMM3M, TEXHOJIOTUYECKAs CXEMA.

JdeMoHcTpanuu



Komiekuust HeMeTanos.

Mogenu KpUCTAIIIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp ¥ MPHUHIUIBI €r0 PabOTHI.

['opeHne HeMeTaIoB - MPOCTHIX BEIIECTB: cephl, pochopa, IPeBECHOTO YIIIsl.
OO6pa3s1bl TaJIOreHoB - MPOCTHIX BEIIECTB.

B3anMoeiicTBre rajJoreHoB ¢ METaIaMH.

BriTecHenne ximopa OpoMoM MM fo/ja U3 pacTBOPOB UX COJICH

Komekuust npupoaHbIX COEAMHEHUH XJI0pa.

B3aumoerictBre cepel ¢ METAIIIaMU.

I'openue cepsl B Kucaopoae

Komnekmus cynbGuaHbIX py1I.

KavecTBenHas peakiust Ha Cylb)uI-noH

OoecrBeunBaHUE OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3anMoiefictBre KOHIICHTPUPOBAHHON CEPHON KUCIIOTHI C MEBIO.
OOyrnuBaHue OPraHNYECKUX BEIIECTB KOHIIECHTPUPOBAHHOMN CEPHOM KHCIOTOM.
Huarpamma «CocTaB BO3IyXa».

Buneodparments! u cnaiiast «IItuusu 6azapsi.

[Tonmy4yenue, cobupanue u pacro3HaBaHHE aMMHAaKa.

Paznoxenne 6uxpomara aMMOHHS.

B3anMoeiicTBre KOHIICHTPUPOBAHHOM a30THOM KUCIJIOTBI C MEJIBIO.

l'openue wyepHOro mopoxa

PasnoxeHne HUTpaTa Kainus U TOPEHUE APEBECHOIO YrOJIbKa B HEM

OO6pa3s1sl IpUPOIHBIX coeauHEeHuH (ocdopa.

I'openue pochopa Ha BO3AyXE U B KUCTOPO/IE.

[Tomy4yenue 6emnoro ¢ocdopa U UCTIBITAHHE €r0 CBONHCTB

Komnekmus «O0pa3ipl IpUpOAHBIX COSAUHEHHUH yriepoaa»

IToptper H. 1. 3enunckoro. Iloriomnenne akTMBUPOBAHHBIM YTJIEM pacTBOPEHHBIX BELECTB
WJIM Ta30B.

YCeTpoiCTBO MPOTUBOTA3A.

Monenu MOJEeKy1 METaHa, 3TaHa, TUJIEHA U alleTUIICHA.

B3aumopelicTBue sTHiIeHa ¢ OPOMHOM BOJIOM U pPaCTBOPOM IepMaHraHaTa Kajus.
OOmre XuMHUYecKre CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHOU KHUCIIOTHI.
KauecTBeHHas peakuiysi HA MHOTOATOMHBIE CITUPTBHI.

Komnekmus «O0pa3ipl IpUPOIHBIX COSAUHEHUN KPEMHUS».

Komekuust crekna, KEpaMUKH, IEMEHTA U U3JIEIUH U3 HUX.

Komnekuust npoiyKIuy CUIIMKAaTHOM MPOMBIIIEHHOCTH.

Buneodparments! u cnaiiapl « [ [pon3BOJICTBO CTEKIA U LIEMEHTa.
Komnexkuus «IIpupoansie coeaMHEHNS HEMETAIIIIOB.

Buneodparments! u cnaiipl « @pakiimoHHas MEPETOHKA KHUAKOTO BO3TyXa»
Buneodparments! u cnaiiapl «lloaydenne Bogoposa, KUCIOPOAa U rajlor€HOB
ANIEKTPOIUTUIECKUM CIIOCOOOM.

Mogenu anmapatoB [JIs IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mogenb KUISIero cios.



e Moenp KOJOHHBI CUHTE3a AMMUAKA.

e Bugaeodparments! u cnaiiapl « [ [pou3BOJICTBO CEPHON KUCIOTHI».
e Bugaeodpparments! u cnaiiapl «I [pou3BOICTBO aMMHUaKay.

e Komnekmus «CpIpb€ U1l NOTYYEHUS CEPHOU KUCIOTHD».

JlabopaTopHbIe ONbITHI

31. Pacnio3naBaHue raJoreHuI-HOHOB.

32. KayecTBEHHBIE PEAKIMHU HA CYJIb()AT-HOHBI.

33. KayecTBeHHas peakius Ha KATHOH aMMOHHSI.

34. Xumuueckue CBOMCTBA a30THOM KMCIOTHI, KAK DJIEKTPOJIUTA.
35. KavecTBeHHble peakiuu Ha GocgaT-HoH.

36. IMonyyeHne 1 CBOWCTBA YTOJILHOU KUCIIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-UOH.

38. TIpomyckanue yrieKueIoro ra3a yepe3 pacTBOp CUIMKATA HATPUSL.
IIpakTnuyeckne padoThl

2. VI3yueHue CBOMCTB COJISTHOM KUCIIOTHI.

3. V3yueHue CBOMCTB CEPHON KUCIIOTHI.

4. TlonyyeHre aMMHUaKa U U3y4EHHE ETO CBOMCTB.

5. TMosyyenue yriaekuceioro ra3a U u3y4eHue ero CBOMCTB.
Merasuibl u ux coequnenus (174acos)

ITonoxxenne meraiioB B llepuonnueckon cucreMe xumudeckux sinemMeHToB J[. M. Menneneesa,
CTPOCHHME HUX aTOMOB M KpUCTALIOB. Mertajmyeckas CBs3b M MeETaUIMYECKass KPUCTAJLINYECKas
pemérka. dusznyeckre CBONCTBA METAIJIOB: AJIEKTPO- M TEIJIONPOBOTHOCTh, OTPAXKAIONIAs CIIOCOOHOCTD,
m1acTUYHOCTh. CriiaBbl YEPHBIE U LIBETHBIE.

Mertanisl Kak BOCCTAHOBUTENU. DJIEKTPOXUMHUYECKUN psJl HApspKeHUH. B3aumoeiicTBue MeTamioB ¢
HEMeETaJlJIaMH, OKCHJaMH, KUCJIIOTaMH, COJIIMU. AJIFOMUHOTEPMHMUSL.

CtpoeHre aTOMOB U MPOCTHIX BEILECTB IIEIOYHBIX METAJUIOB. 3aBUCUMOCTh (DU3MUYECKUX U XUMHUYECKHX
CBOMCTB ILEJIOYHBIX METAUIOB OT 3apsoB sAep MX aToMoB. OKCHIBI M THIPOKCHIBI IIEIOYHBIX
METAJUIOB, HMX IIOJIyYCHUE, CBOWCTBA, INPHUMEHEHHE. BakHEHIIME COJMM WIEJIOYHBIX METAIIOB, HX
3HAQYCHUE B )KMBOU U HEKUBOU IPUPOJIE U B XKU3HU YEIIOBEKA.

CtpoeHrie aTOMOB M MPOCTHIX BEIIECTB IEIOYHO3EMENBHBIX METANIOB. 3aBHCHUMOCTh (PU3MYECKUX U
XMUMHMUYECKUX CBOICTB IIEJIOYHO3EMENbHBIX METAUIOB OT 3apsiioB sAl1ep HMX aToMoB. OKcUAbI U
TUAPOKCHUBI IIEJIOYHO3EMEIBHBIX META/UIOB, UX IIOJIy4CHHE, CBOWCTBA M IPHUMEHEHHE. Baxuenmue
COJIM IIETOYHO - 3eMENbHBIX METAJUIOB, MX 3HAYCHHWE B IMPHPOJE U KU3HM uenoBeka. KapOoHaTsl u
THJIPOKapOOHATHI KaIbLIKS.

KéctkocTh BoAbI: BpeMeHHasi M mocTosiHHas. CrocoObl ycTpaHeHus: BpeMeHHOH skécTkocTu. CrocoOsl
YCTpaHEHUs] NOCTOSHHOW »KEcTKOCTH. MonuThl. CoenMHEHHs allOMUHUSA B INpUpoAE. XHUMHUYECKHE
cBoiicTBa amoMuHUA. OCOOCHHOCTH OKCHIA M THAPOKCHAA aTIOMHHHUA KaK aM(OTEPHBIX COCIMHEHH.
Baxwueiine conu amoMuHAS (XI0pUL, cyabdar).

OcobenHocTu cTpoeHust aroma sxeines3a. JKenmezo B mpupone. Baxkueiimume pyabl sxene3a. OKcuasl u
ruapokcuabl xenesa(ll) u xeneza(lll). Comu xenesza(ll) u xeneza(lll). O6Hapyx)eHIE HOHOB KATHOHOB
JKeJle3a B pacTBOpe. 3HAUEHHUE COEIMHEHUH JKeTe3a.



Koppo3us xumuueckas U 3JIeKTpOXUMHUYECKas. 3allluTa METAIJIOB OT KOPPO3uHU. MeTalisl B IPUpPOJE: B
cBOOOTHOM BUJI€ U B BHJIe coennHeHni. [lonsaTre o Metauryprun. YEpHas ¥ LIBETHAsI METAJLTYpPIHsL.
[Mupomertamnyprus, THAPOMETAILTYPrHs, d1eKTpoMeTaiuTyprus. JJomennstit mpouecc. [lepepaboTka
YyryHa B CTajlb. DJIEKTPOJIN3 PACILIaBOB.
JdeMoHcTpanuu
* BsauMoJelCTBUE HATPHUS, JIUTUSA U KaJIbLUS C BOJOM.
* ['opeHue HaTpus, Mar"Hus U xeijie3a B KUCIOPOJE.
* Bcnbllika TEPMUTHON CMECH.
* BsamMopelcTBHE CMECH IOPOLIKOB CEPHI U JKeJle3a, [IMHKA U CEPBIL.
* B3auMoaeHcTBHE aTIOMUHUS C KUCIOTaMH, IIEJIOUYaMH U BOJOM.
* BsauMoJelCTBHUE )KeJle3a U MEJIU C XJIOPOM.
* BsauMmopaeincTBue MeIu ¢ KOHIEHTPUPOBAHHON CEPHOM KUCIOTOM U a30THOM KUCIOTON
(pa36aBiieHHON ¥ KOHIIEHTPHPOBAHHOM).
* Okxpacka IJIaMEHU COEIMHEHUSIMU ILEJTOYHBIX METAJIIOB.
* Okxpacka IJIaMEHU COEIMHEHUSMU IIETOYHO3EMENIBHBIX METAIJIOB .
* Tamenue u3BecTu BOJIOM.
* [lomydeHue kECTKON BOABI B3aUMOJACUCTBUEM YITIEKUCIIOTO T'a3a C U3BECTKOBOM BOJIOM.
* VYcTpaHeHHE BPEMEHHOM KECTKOCTH KUTITYCHUEM U J00aBKOU COJIBI.
* YcTpaHeHHE MOCTOSHHOM KECTKOCTH T00aBKOM COJIBI.
* VOHUTHI U IPUHLUI UX JEHCTBUA (BHICO(PpArMeHT).
e Koiekuus NpupoaAHbIX COEAUHEHUN AIFOMUHHUSL.
*  BuneodparMeHTs! U cnaiiipl «OKCH ATIOMUHHS U €T0 MOAU(DUKAITII.
* [lomyuyenue ampOTEpPHOTO TUAPOKCHIA ATIOMUHHUS U UCCIEIOBAHUE €O CBOWCTB.
e Kosnekuus «XUMHUECKUE UCTOUYHUKU TOKAY.
* Pe3ynpTaThl AJIUTEIBHOTO SKCIIEPUMEHTA 10 U3YUYEHHUIO KOPPO3UH CTAIBHBIX U3JCIIUN B
3aBUCHUMOCTH OT YCJIOBUH IIPOLIECCOB.
* Boccranosnenue meau u3 okcuna meau(ll) Bogopomom.
*  BuneodparmenTs! u cnaiiast «I[Ipou3BoACTBO YyryHa U CTaJIN.
*  BuneodparmenTs! u cnaiiast «M3aenus U3 4yryHa u CTaiamy.
* Buneodparments! u ciaiias! «[Ipou3BoACTBO aTIOMUHUS.
JlabopaTopHbIe ONbITHI
39.BsaumoeiicTBue xesesa ¢ pactBopoM cyiabhara meau(ll).
40.TTony4eHne u3BECTKOBOM BOIBI U OIIBITHI C HEM.
41.Tlonyuenne ruapoxcunos xenesa(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIMU HA KATHOHBI JKeJe3a
IIpakTnuyeckne padoThl
6. IlomyueHue 5KECTKOM BOIBI U CIIOCOOKI €€ YCTPAHEHHS.

7. Pemenue SKCIIEPUMEHTAIBHBIX 337124 110 TeMe «MeTasuiby.
XuMus U OKpykKamoimas cpeaa(2 yaca)

Crpoenue 3eMin: s1po, MaHTH, 3eMHast KOpa, UX XUMHUECKUil cocTaB. JIutochepa u eé
XUMu4eckuid coctaB. Munepansl. Pynbl. Ocagounsie noposl. [losie3Hbie nckomaembie. X UMUUECKHI



coctaB ruapocdepbl. XUMUYECKUH cOCcTaB aTMOChEepHI.
VICTOYHMKHM XMMHUYECKOTO 3arpsA3HEHUs OKpYKaroleil cpenbl. [ 1006ambHbIe 3KOIOTHYECKHE MTPOOIeMbI
YeJI0BeueCTBa: MAPHUKOBBIN 3P(PEKT, KUCIOTHBIE JOK AN, 030HOBBIE IBIPBI. MEXTyHApOaHOE
COTPYIHUYECTBO B 00JIACTH OXPaHBI OKPYXKAIOIIEH Cpeibl OT XUMHUECKOTO 3arps3HEeHuUs. «3enéHas
XUMHUSD.
JdeMoHcTpanuu

*  BuneodparmenTs! u cnaiiasl «CtpoeHue 3eMiM 1 €€ XUMUYECKHI COCTaBy.

e Kouekuus MUHEPAJIOB U TOPHBIX MTOPO/I.

*  Komnekus «Pynpl meTaniosy.

* BuzaeodparmeHTsl u ciaiiapl «I 1006ambHbIE 3KOIOTHYeCKHe TPOOIeMbl YeTOBEUYECTBAY.
JlabopaTopHbIe ONbITHI
43. Vzyuenue rpanHura.

O000menne 3HaHUH MO XUMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IToaroroBka kK OCHOBHOMY rocyAapCcTBeHHOMY 3K3aMeHYy(7 4acoB)

CrpoeHue atoMa B COOTBETCTBHM C IIOJIOXKEHMEM XHMHUYECKOTO 3jemeHTa B Ilepuoauueckoit
cucreMme. CTpoeHHE BEIIECTBA: XUMHUUECKAs CBSA3b U KPUCTAJUIMUECKUE PEIIETKH. 3aBUCUMOCTb CBOMCTB
00pa30BaHHBIX 3JEMEHTAMH MPOCTHIX BEIIECTB (METAJUIOB, HEMETAJUIOB, ONAropoAHBIX Ta30B) OT
II0JIOXKEHUSI 211eMeHTOB B [lepuoaudeckoil cucteme. TUNOIOrUs HEOPraHUYECKUX BEIIECTB, ACIECHUE UX
Ha Kjacchl ¥ rpynnsl. [IpencraBureny.

IIpu3Haku u yclIOBHS NIPOTEKaHUS XUMHUYECKUX peakiui. THUIoNOrus XMMHYECKUX peakUuil II0
pa3NUYHBIM OCHOBaHUAM. Peakuiuun noHHOTO 0OMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIIH.
XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIC XUMHYECKHE CBOWCTBA COJEOOpa3yIOUINX
OKCHJIOB, THJIPOKCHI0B (OCHOBAHHIA, KUCIIOT U aM(OTEPHBIX TUAPOKCUIIOB), COJICH.

Y4yeOHO-TeMaTHYECKUH JIaH

Ne HaumenoBanue pa3znenos (Tem) KonuuecTBo B Tom uncne Ha npoBeneHue
9acoB I10 [TpakTraeckux KoHTponpHBIX
porpaMme pabor pabor
8 knacc
1 | HauanpHble MOHATHS U 3aKOHBI 21 2 1
XUMHH
2 | Baxneiimme npeacTaBUTeIn 18 2 1

HCOPraHM4CCKHX BCIICCTB.
KonnuecTBeHHBIE OTHOIIICHHUS B

XUMUU
3 | OcHOBHBIE KJIACCBI 10 1 1
HEOPraHUYECKUX COCAMHEHUI
4 | Ilepuoauueckuit 3aK0H u 8
[Tepuonnueckas cHucTeMa

XUMHu4eckux djaementoB .  H.
MenpeneeBa U CTpOCHHE aTOMa

5 | Xumuueckas cBs3b. OKHUCIUTEIHLHO 11 0 1
-BOCCTAHOBUTEJIbHBIC PEAKIIH




Peseps 2
Uroro 70 5) 4
9 knacc
1 [ToBTOpEeHue u 0600IIeHNE S)
CBEICHUH 110 KypcCy 8 Kiacca.
XUMHUECKUE pPEaKUU
2 | X¥uMHYeCKHe Peakli B PacTBOpax 10 1 1
3 | Hemeramnsl u X COeMHEHUS 25 4 1
4 | MeTayuibl 1 UX COEAMHEHUS 17 2 1
5 | XuMus 1 OKpy’Karolas cpeaa 2
6 | OGoOmeHe 3HAHM [T0 XUMUU 32 7 1
KypC OCHOBHOM IIKOJIBI.
[ToaroroBka k OCHOBHOMY
roCyIapCTBEHHOMY 9K3aMEHY
(0I'9)
Pezeps 2
Uroro 68 7 4
7. KaﬂeHﬂapHO-TeMaTH‘leCKOC INIAHUPOBAHUC y‘l@ﬁHOFO npeamera
Xumus 8 kiacce
Ne Tema ypoka Komm | dara | Jlomamn Hcnonb3oBanue
n/ 4ecTB | MPOBE ee o0opy10oBaHHS LEHTPA
n ) eHHsl | 3aJaHue «Touka pocray»
4acoB
1 2 3 4 S)

HavajabHble MOHATHS U 3aKOHBI XUMHUH (21 1)

1 | Ilpeamet xumuu. Posib XUMUH B )KU3HU 1
YeJI0BeKa
2 | MeToapl n3y4yeHUs XUMUU 1 JlaTuuk TemIepaTypsl
(TepMonapHblii),
CIIHPTOBKA
3 | Bxonnas nuarnocruyeckas padorta 1
4 | ArperaTHble COCTOSIHMSI BEILIECTB
5 | IL p Ne 1 «3nakomcTBO € 1a00paTOPHBIM
obopynoBanueM. [Ipapuna Th npu
paboTe B KaOMHETE XUMUI)
6 | ®usnueckue SBICHUS B XUMHH 1 JlaTuuk TemIepaTypsl
TJIATUHOBBIN
7 [1p.Ne 2 «AHanm3 MOYBH) 1
8 |ATOMHO- MOJIEKYISIPHOE 1
ydeHue. XUMUYECKHUE HIIEMEHTBI
9 |3HaKM XMMHUYECKHX 1
3IIEMEHTOB.
10 |[lepmomuveckasi TaOIHIIa XUMHYECKUX 1

anemenToB JI. WM.




Menneneesa.

11

Xumuueckue GopMyIibl

12

Xumudeckue GopMyIIbl

13

BajieHTHOCTD

14

BanentHocCTh

15

XHUMUYECKUE PEAKLIHH.

16

3aKOH COXpaHEHMs MacChl BEIIECTB.
XHUMUYECKUE YPABHEHUS

S

Becsl anexkTpoHHbIE

17

XWMHUYECKUE YPABHCHUS

18

THUIIBI XUMUUYECKUX PEAKLIHI

19

THUIBI XUMUYECKUX PEAKLIHI

20

[ToBTOpEHUE M 00OOIIEHNE TEMBI
«HauannHble TOHIATUS U 3aKOHBI XUMUKN))

PRk

21

K.p.Ne 1 «HaganbHbIE TOHATHS U 3aKOHBI
XM

Bakueiilue npeacTaBuTe I HEOPraHMYECKUX Bell

ecTB. KostnyecTBeHH

bl¢ OTHOIICHUA B XUMHHU

(18 v)
22 |Boznyx u ero coctas 1 [Tpubop mist onpeneneHus
coCTaBa BO3JlyXa
23 |Kucnopon 1
24 I1. p.Ne3 «ITonyuenue, cobupanue u 1
pacrno3HaBaHUE KUCIOPOI»
25 |Oxcusl 1
26 |Bomopon 1
27 | ILp. Ned «Ilonmydyenue, cobupanue u 11
pacmo3HaBaHUE BOJOPOJIa»

28 | Kucnotsl 1 [{udpoBoii MUKpOCKOTI
29 | Comu 1
30 |KommgecTBo BerecTBa 1
31 |Pemienue pacyeTHBIX 33134 1
32 |MomsipHbIif 00beM 1

ra3o00pa3HbIX BEIIECTB
33 |PacuéThl Mo XUMUYECKUM 1

YpPaBHECHUSIM
34 |PacuéThl M0 XUMUYECKUM 1

YpPaBHEHUSM
35 Bopa. OcHoBaHus 1
36 |PactBopsl. MaccoBas nonst 1

pacTBOPEHHOTO BEIIECTBA
37 | IL.p. Ne 5 «IIpuroroBieHue pacTBOPOB 1

COJIEN C UX 3aJJaHHOM MacCOBOM JIOJIEI»
38 |O06o0meHue 1 cucTeMaTU3aIus 3HaHuH 1

1o Teme: «BaxxHenme npeIcTaBuTeNn

HEOPraHMYECKHUX BEIIECTB.

KonndecTBeHHBIE OTHOIICHHS B XHMUI)
39 |K.p.Ne2 o Teme: «BaxkHeitmme 1

NpEACTAaBUTCIIM HCOPTAHUYCCKUX
BCIICCTB. KoanuecTBeHHBIE OTHOILIICHHS B
XUMHUN»

OcCHOBHBIE KJIacChl HeOPrann4yeckux coequnenuii (10 u)




40 | Oxcuppl: kaccu(puKanys U cBOcTBa 1 Haruuk pH
41 |OcHoBaHus: K1accu(uKalnus 1 CBOUCTBA 1 Hartuuk pH, nosarop
00BEMA KUJIKOCTH,
OropeTka, JaTuyuK
TeMIepaTypbl IIATHHO-
BbIif, JATYMK JABJICHUS,
MarHuTHas MelaiKa
42 |Kucnotsl. Knaccugukarysi KUCIOT 1
43 |CoiicTBa KHCIOT 1
4 |Knaccuduxanus coneit 1
45 |CoiicTBa coneit 1
46 |['eHeTmueckas CBsI3b MEX/Y KJIacCaMH 1
HEOPraHM4eCKUX BEIIECTB
47 | TLp. Ne 6 «Pemenue 1
HKCTIIEPUMEHTAIBHBIX 331a4»
48 |O6001meHue 1 cucTeMaTH3anus 3HaHU I 1
1o TeMe. «OCHOBHBIE KJIACCHI
HEOPraHU4eCKUX COCTMHEHUI
49 | K.p. Ne3 1o teme: «OCHOBHBIE KJIACCHI 1

HCOPraHNMYCCKUX COCHHHCHHﬁ))

Ilepuoanyecknii 3axoH 1 Ilepuoanyeckas cucrema
cTpoeHue atoma (8 u)

XUMHNYE€CKHUX 3JICMEH

ToB /I. 1. Menae1eeBa u

50 | EcrecTtBeHHBIE cCeMelCTBA 1
XUMHMUYECKUX DJIEMEHTOB.
AMOTEpPHOCTD
51 | Otkpertue . . MenneneeBsiMm 1
[Tepronueckoro 3akoHa

52 | OCHOBHBIE CBEICHUS O CTPOCHUH 1

aTOMOB.
53 |CtpoeHue 3MeKTPOHHBIX YPOBHEH aTOMOB 1
XUMUYeCcKuX 351eMeHTOB No«Nel-20 B
tabmuie /. 1. Menneneena.

54 |Ilepunonnueckuii 3aKOH 1
J1. 1. MennieneeBa u CTpOCHHE aTOMa

95 | XapakTepucTUKa XUMUYECKOTO 1

3JIEMEHTA HAa OCHOBAHHUM €TI0 MOJIOKEHHUS
B [leproguueckoit cucreme
56 |XapakTepucTHKa XUMHUECKOTO IeMEHTa 1
Ha OCHOBAHUHM €T0 MOJI0KEHUS B
Ilepuoaundeckoi cucreme
57 |3nauenue [lepuoauueckoro 3akoHa u 1
Ileproauueckoi CUCTEMBI XUMUYECKUX
snemeHTOB JI. . Meneneena
Xumuueckas cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE peakuu (11 u)

58 |Honnas xumuieckas CBs3b 1 JlaTuuk TemIepaTypsl
TUTATUHOBBIN, TATUYUK TEM-
repaTypsl TEPMOIIAPHBII

59 | KoBaneHTHas XMMUYECKas CBS3b 1

60 |KoBaneHnTHas moJyisipHas XUMUYECKast 1

CBA3b

61

Mertannuueckass XUMHUECKasi CBI3b




62

CreneHp OKUCICHUA

63 | OkucIUTENbHO- BOCCTAHOBHUTEIbHBIC
peaxkuuu
64 |OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC
peaxkuuu
65 |O600ueHe U cucTeMaTU3alus 3HaHUH
o reMaM: «[I3 u IICXO» u «Crpoenune
BenectBa. OBP»
66 | KontponpHas padota no Temam: «I13 u
IICX9» n «Ctpoenue Bemecrtsa. OBP»
67 | Pemenue pacueTHBIX 3a1a4
68 | [IpomexxyTrouHas aTTecTauus
Pezepe — 2 uaca - «Pewenue pacuemuuvix 3a0au»
Xumus 9 kiace
Ne Tema ypoka Komm | dara | Jlomamn Hcnonb3oBanue
n/ 4ecTB | MpoBej ee o0opynoBaHMsI HEHTPA
n 0 eHHsl | 3aJaHHue «Touka pocta»
4acoB
1 2 3 4 &)
1 | Knaccudukaius HeopraHHUECKIX 1
BEILIECTB M X HOMEHKJIaTypa
2 | Knaccudukamms XdMAYECKUX pEaKIuit 1
10 Pa3JMYHBIM OCHOBAHUSIM
3 | Bxonnas nuarnocruyeckas padorta 1
4 | IloHsATHE O CKOPOCTH XMMHUYECKOMN 1 [TpuGop mist -
peaxkuu. JIIOCTPALIMU 3aBUCUMOCTHU
CKOPOCTU XUMHYECKOU
peakuyu OT YCIOBHI
5 | Karanuz 1
Xumuyeckue peaknum B pacrsopax (10 1)
6 DNEeKTpOIUTHYECKAS 1 JlaTuuk TemIepaTypsl
JyccoLuanus TUTATUHOBBIH
7 OcCHOBHBIE TIOJIOKEHUS TEOPUHU 1
IIEKTPOJINTUYECKON TUCCOLUaluN
(T91)
8 [Xumuyeckue CBOWCTBA KHCIOT B CBETE 1 JlaTyuk 3eKTpo-

IO IIPOBOJHOCTH, A03aTOP
00BEMA KUIKOCTH, OFO-
peTka

9 [Xumuueckue CBOICTBa KUCIOT B CBETE 1

TO]1

10 [Xumuueckue CBOICTBA OCHOBAaHWUU B 1
cBETE TEOPUH IIEKTPOJINTUYECKON
rccoLMaluu

11 [Xumuueckue CcBOWCTBAa COJIEH B CBETE 1

TeOpUHn EKTPOJIUTUYECKON

rccoLMaluu
12 | IlonsaTtue o ruapoanse conen 1
13 | IL.p. Ne 1. Pemenne sKCiepuMEHTAIbHBIX 1




3a7a4 1o TeMe «DJIEKTPOIUTHIECKast
JMCCOIHALINS
14 | OO6oO0meHue U cucTeMaTu3anus 3SHAHUIA 1
1o TeMe «XMMHYECKHE PeaKluu B
pacTBOPAx ANEKTPOIUTOBY
15 | KouTponbHas padora Ne 1 1
«XUMHUYECKUE PEAKIIMH B PACTBOPEN
HemeTtanbl u ux coequuenus (25 v)
16 |O6mas xapakTepucTHKa 1
HEMETAJJIOB
17 | Obmas 1 Amnmapar i IpoBEACHUS
xapakrtepuctuka nemeHToB VIIA XUMHYECKUX MTPOLIECCOB
I'PYIIIBl — TaJIOT€HOB (AIIXP)
18 CoenuHeHns raioreHoB 1 JlaTuuk Xn0pua- HOHOB
19 | IL.p.Ne 2. «M3yueHue CBOMCTB COSTHOM 1
KHCJIOTBD»
20 | O6mras xapaKTepucTUKa 3eMeHTOB VI 1 Anmapar Juist IpOBeICHUS
A - xanpkoreHnosn. Cepa XUMHYECKUX PEAKIUI
(AIIXP), mpubop amnst
MOJIy4eHHS Ta30B WIH
annapat Kunmna
21 |CepoBonopos u cynbhuipl 1
22 [KucinopoHble COeTMHEHHSI CEPBI 1
23 | [L.p. Ne 3. «/3ydyeHue CBOWMCTB CEpHOM 1
KHCJIOTBD»
24 | O6mas 1 Tepmopesucrop-
XapaKTePUCTUKA XUMHUUYECKHX JIEMEHTOB HBIN JaTYUK TEM-
VA rpymnmsl. A3ot repaTypsl, 1aTYUK
pH, natuuk siek-
TPOIPOBOTHOCTH,
ammapar Juis mpo-
BEJICHUS XUMUYe-
CKHMX peaKkuui
(AIIXP), maruut-
Hasl MeIIanKa
25 | Ammuak. Conay aMMOHUS 1 JlaT4MK DIIEKTPO-
MIPOBOJTHOCTH
26 | ILp.Ne 4 «Ilonmydenne aMMuaka u 1
W3YyYECHHUE ETO0 CBOMCTB)
27 | Kucnopoacoaepxaiue COeTUHEHHS 1 JlaTuuk HUTpAT-
azora MOHOB
28 |[Kucnopoacoaepkaiie COeJMHEHUs a30Ta 1
29 | ®docdop u ero coeAMHEHUS 1
30 | Obmas 1
XapakTepucTuka 3jemMeHToB IV A-
Ipynnsl. YIiaepox
31 | Kucnopozacoaep:xariiye coeMHEHUS 1
yriepoja
32 | ILp. Ne 5. «IlomydeHue yriaeKucioro 1
ra3a M U3y4eHHe ero CBONHCTBY
33 | YrneBomopoabl 1




34 | Kucnopoaconepkammue  OpraHUYecKue 1
COCIIMHEHUS
35 | KpemHwmii u ero coeTmHeHNs 1
36 (CunmkaTHas 1
[TPOMBIIILIIEHHOCTh
37 | IlomyyeHne HEMETaIIOB 1
38 [lony4yeHne BaKHEUITUX 1
XUMHYECKUX COCTUHECHUIN
39 O6o06menue o Teme «Hemeramnsl U ux 1
COCIMHEHUS)
40 | K.p. Ne2 1o Teme: «Hemetaimisl u ux 1
COCIIMHEHUS)
MeTtayibl ¥ uX coequHeHus (17 4)
41 [lonoxxenue metaios B [lepuoauueckoit 1
CHCTEME, CTPOSHUE aTOMOB M KPUCTAIIJIOB
42 00mme XMMUYECKUE CBOMCTBA METAIIIOB 1
43 OOmas xapakTepucTUKa 1

MICJIOYHbIX MCTAIJIIOB

44

OO1as xapakTepuCTUKa 1
IIEJIOYHBIX METAJUIOB

45

OO11ast XapakKTepuUCTUKA 1
IIeJTI0OYHO3EMETbHBIX
METaJIIOB

46

OO1mas XxapakTepucTuKa 1
IEIOYHO3EMEITbHBIX
METaJJIOB

47

JKéEctkocTh BOIBI ¥ CIIOCOOBI €6 1
yCTpaHCHHUS

48

ILp.Ne 6. «Ilomyuenue sxecTKON BOABI U 1
CrocoOBbI €€ yCTpaHEeHUs»

JlaTyuk 35eKTpo-
IIPOBOJHOCTH,
MarHuTHas Me-
11ajaka, npudop
JUIS TTOJTY4EHUS

ra3oB WIHU amnmna-

pat Kunna

49

IAJTIOMUHHI U €ro COCOMHCHUA

50

DKeieso

JlaTuuk maBlIeHUs

o1

CoennHeHN Keme3a

52

PR

[L.p. Ne 7 «Pemenue
PKCIIEPUMEHTANIbHBIX 3aJa4 [0 TEME
«MeTtaiiby

53

[

Koppo3ust METalIoB ¥ CIOCOOBI 3aIUTHI
0T He€

54

MeTauisl B IpUPOJE.

55

[ToHATHE O METAJLUIYPrUU

56

006001IeHHE 3HaAHU 110 TeMe «MeTauIbly»

57

PR

KonTponsHas padot 3 1o teme

«MeTtaiiby

Xumus 1 oKpy:Kawmas cpeaa (2 4)




58 Xumuueckass  opraHuzanusi  IJIAHETHI 1
Bemuis
59 |Oxpana 1

OKpYXarolen cpeibl OT XUMHUYECKOTO
Barpsi3sHEHUs

O0001eHNe 3HAHUI 10 XUMMH 32 KypC OCHOBHOI mKoJbl. [loaroroka k OcHOBHOMY
rocy1apCcTBEHHOMY 3K3aMeHY

(0I'9) (7 v)

60 [BemecTBa 1
61 Xumudeckue peaxiu 1
62 (OcHOBBI 1

HEOPraHU4eCKOU

XUMUU

OCHOBBI 1

HEOpPraHUYECKON

XUMUU

[ToBTOpEeHUE 1 0600IIEHNE TIO TEME. 1

[ToaroToBKa K KOHTPOJILHOU paboTe

KontponsHas padotaNe4 «Torosas no 1

KYpCY OCHOBHOM IIKOJIBDY

IAHaTT3 KOHTPOJIBHOM pabOTHI. 1

[ToBegeHME UTOTOB roJa.

Pe3epBHOE Bpemst 2

8. Onucanue y4eOHO-METOANYECKOT0 U MATEPHUATIBLHO-TEXHUYECKOTO
obecrneyeHud.

YMK «Xumusa. 8 knacc»
1. Tabpuensn O. C. Xumus. 8 kiacc: yueOHUK asi oOuieoOpazoBaTenbHbIX opranuzanuii / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemenue, 2021
2. Tabpuensn O. C. Xummsa. Meroauueckoe mocobue g 8 kimacca ydeOHoe mocoOue Juis
oOmeobpaszoBarenbHbix opranuzanuit / O. C. I'abpuensn, U. B. Akcénona, 1. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019
3. Tabpuensn O. C. Xumus. COOpHUK 337a4d W ympakHEeHHH. 8 Kiacc: ydeOHoe mocobue Juis
oOmeo6paszoBarenbHpix opranuzanuit/ O. C. IN'abpuensn, . B. Tpury6uak M.: Ilpocsemenue,
2019
4. Tabpuensu O. C. Xumus. Terpans i 1a00paTOPHBIX OIMBITOB U MPaKTHYECKUX padoT. 8 Kiacc:
yuebHoe nocobue [yt oo1eoopazoBarenbHbIX opranuzanuii / C. I'abpuensn, U. B. Akcénosa, U.
I'. OctpoymoB. — M.: IIpocBeenue, 2019
5. Tadbpuensu  O. C. Xumusa. Pabouas Terpamp. 8 Kiacc: yudeOHOe TmocoOHe s
oOmeobpaszoBarenbHeix opranmzanuii / O. C. I'abpuemnsn, C. A. Cnankos, U. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019
YMK «Xumusa. 9 knacc»
3. Tabpuensn O. C. Xumus. 9 knacc : yueOHUK a7 001eoOpazoBatenbubix opranuzanuii / 0. C.
I"abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemenue, 2021
4. Tabpuensa O. C. Xummsa. Meroguueckoe mnocobue st 9 kmacca: y4ye0. mocobue ams




oOmeobpaszoBarenbHbix opranuzanuii / O. C. I'abpuensn, U. B. Akcénosa, U. I'. OctpoymoB. —
M.: Ilpocsemienue, 2019
5. Tabpuensn O. C. Xumua. COOpHHK 3ajay W ylnpakHeHHH. 9 kiacc : ydeOHOe mocobue uis
oOmeobpaszoBarenbHpix opranuzanuit/ O. C. ['abpuensn, U. B. Tpury6uak. M.: IIpocsemenue,
2019
6. Tabpuensu O. C. Xumus. Tetpaap i 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX paboT. 9 Kiace :
yaeOHoe mocobue st oomeodpa3oBaTenbHbix opranm3anuii /O. C. Iabpuensn, U. B. Axcénona,
N. I'. OctpoymoB. — M.: IIpocsemenue, 2019
7. Tabpuensn O. C. Xumus. Pabouas terpaap. 9 kiacc : yaebHOe ocoOue Juis
obmreoOpazoBarensHbix opranusanwii / O. C. I'abpuensa, C. A. Cnankos, W. T
OctpoymoB. — M.: [Ipocsenienue, 2019
Hugpopmayuonnvie cpeocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru IIpeacraBiensl pyOpuKu: COBETHI AOUTYPUEHTY, YUUTEIIO XUMUH,
CIPaBOYHUK (04eHb OO0JIbIIast MOI00PKa TAOIHIl U CIIPAaBOYHBIX MAaTEpUAIIOB), BEceNasi XUMHsI, HOBOCTH,
OJIUMITHAJIBI, KyHCTKaMepa (Macca MHTEPECHBIX UCTOPUYECKUX CBECHUN).
2. http://www.hij.ru XKypnan «Xumust 1 ’K13Hb» MOHATHO U 3aHUMATENFHO paccKa3biBaeT 000 BceM
MHTEPECHOM, YTO TPOUCXOINUT B HAYKE M B MUPE, B KOTOPOM MBI KUBEM.

Ilepedyenn 1a60paTOPHOro 060Py10BAHUS, IPH BHINOJHEHHHN NPAKTHYECKUX padoT mo
XMMMH 32 KYPC OCHOBHOM 00111eii IIKOJIbI.

1.ITpuGops! 1 00opyIOBaHUE AT TPAKTHUECKON pabOTHI.
O6opynoBanue:

e MuxkponabopaTopus XuMHUYECKasi;
e MPOOHPKHU CTEKIISTHHBIE;

e  KOJIOBI KOHHYECKUE;

e CTakaHbl CTEKJIsTHHBIC Ha 50 MII;

e TAJOYKH CTEKJISTHHBIC,

e TpYOKH COCIMHUTEIbHBIC: CTEKIISIHHbIEC, PE3MHOBBIE;
e MPOOKHU PE3NHOBEIC;

e CIHUPTOBKH;

e JIepIKaJIKHU IS TPOOHPOK;

e  UITAaTUB JIAOOPATOPHBIN;

e ITATUB AJIS MPOOHPOK;

e BOpPOHKA CTEKJISIHHAS;

e (uibTp;

e  CIIUYKH;

e acOecroBas CeTKa;

e JIYYMHKH.

2.PeakTuBEL:

e  KHUCIIOTHI: COJIsSiHAs, CEpHasi, a30THAs;



e MIENOYM: TUAPOKCHU] HATPHUS, TUPOKCH]I KAJIBIHS;

e ocHoBauus: ruapokcun meau (I11) , ruapoxeun xenesa (111);

e coJiu: KapOOHAT KalbIusl, XJopua HaTpus, ximopua meau (1), aurpar cepebdpa, xmopua
Oapust, kKapOOHAT HATPHS, XJTIOPUI ATTFOMUHHUS,
NepMaHTaHaT KaJlusl, HUTPAT KaJlus, MEJHbBIN Kynopoc, cynbdar sxenesa (I111), cynbdar
UHKa, cynepdocdar, aMMuayHas ceIuTpa, MOYeBHHA (KapOaMu[I), XJIOPHUI Kalus,
cynb(dar HATpUs, CIMKAT HATPHS, CYIb(aT aTIOMUHUS;

e MPOCTHIE BEILIECTBA: YIOJIb, LIMHK, )KEJIE€30, ATFOMUHHMI, MarHui, MeJlb, CBUHEILI;
e  CIIOXHBIE BEILIECTBA: MPAMOD, caxap;

e  UHIUKATOPHI;
e oxcunasl: meau (II), okcun mapranima

3.0Oprannyeckue BellecTBa:

e  COJIM: alleTaT HaTpus, PEHONAT HATPHS;

[ KUCIIOTHI: YKcyCHaH KHCJIOTA, MypaBBI/IHaH KHCJIOTa, OJICUHOBAsA,
e  CIMPTHI: 3TAHOJI, U30NEHTUIIOBBIM, TJIMLIEPUH, IPOITAHOJT;

e Oenzodn, (eHou;

e YIJICBOJBI: Kpaxmall, IJIF0K03a, caxapo3sa.

9. Ilnanmpyemble pe3yJabTaThl OCBOCHHS YU4eOHOI0 MpeaMeTa

ITo 3aBepIIeHUIO Kypca XMMUHU Ha 3TaHE OCHOBHOT'O 00111ero 00pa30BaHUs BBIITYCKHUKH OCHOBHOM
LIKOJIbI I0JIKHBI OBJIAJIETh CIEAYIOLUIUMU PE3YIIbTaTaMuU:

. Jluunocmnuvie pezynomamoi:
1) ocosnanue cBoeii STHUYECKOH TIPUHAIEKHOCTH, 3HAHME HCTOPMH XUMHH ¥ BKJIaJa POCCHIACKOM
XUMUYECKON HAyKU B MUPOBYIO XHMHUIO;
2) (opmuposarie OTBETCTBEHHOTO OTHOMIEHHS K MO3HAHUIO XMMHH; TOTOBHOCTH M CIIOCOOHOCTH
oOyJaromuxcs K CaMOpa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE M3YUEHHBIX (DAaKTOB, 3aKOHOB M TEOPUH
XMMUH; 0CO3HAHHOTO BBHIOOPA U MOCTPOCHUE UHIMBUIYAIbHON 00pa30BaTeIbHOM TPACKTOPUH;
3)  opmuposanue NEeNOCTHOM eCTECTBEHHO-HAYYHO KApTHHBI MUPA, HEOTHEMIIEMOI YaCThIO
KOTOPOM SABJISIETCS. XUMUYECKasi KAPTUHA MUPA;
4) oenadenue cOBPEMEHHBIM S3BIKOM, COOTBETCTBYIOLIUM YPOBHIO Pa3BUTHS HAYKU U OOIECTBEHHOM
IIPAKTUKH, B TOM YUCJIE U XUMUYECKUM;
5) oceoenue conmanbHBIX HOPM, TIPaBUJI TIOBEICHHUS, POJIEH U (POPM COLUANBHOMN KU3HU B COLMYME,
MPUPOJIE U YACTHOM JKU3HU Ha OCHOBE 3KOJIOTUYECKOM KYIbTYpPhI U 6€30IIaCHOTO 00palleHus ¢
BEILIECTBAMU U MaTepUAIaMU;
6)  @opmuposarue KOMMyHUKATHBHON KOMIIETEHTHOCTH B OOLIEHMH CO CBEPCTHUKAMH M B3POCIBIMU
B IIpoliiecce 00pa3oBaTeNbHOM, OOIIIECTBEHHO TOJIE3HOM, y4eOHO-UCCIIeI0BATEIbCKON, TBOPUECKON 1
OPYT'UX BUAOB JEATEIBHOCTHU, CBA3aHHBIX C XUMUEH.

Il. Memanpeomemnoie pezyromamo:
1) onpedenenue neneii co6CTBEHHOTO 00yYEHHUS, HOCTAHOBKA U (POPMYITMPOBAHUE Il ceOsl HOBBIX
3a/1a4;



2) naanuposanue MyTel TOCTUKEHHS KEIAEMOTO PE3yJIbTaTa 00y4eHHs XUMUK KaK TEOPETUYECKOTO,
TaK U SKCIIEPUMEHTAILHOTO XapaKTepa;

3) coommecenue cBOUX NEHCTBHIA C TUIAHUPYEMBIMH PE3YILTATAMH, OCYUECMELeHIe KOHTPOIIS CBOEH
JEATeNbHOCTH B TIPOIIecce TOCTIKEHUS Pe3yNbTaTa, onpedeieHue Cioco00B IeWCTBUI MPH BBITIOJTHEHUN
1abopaTOPHBIX U MPAKTUYECKUX padOT B COOTBETCTBUU C MPABUIIAMH TEXHUKH 0€30MaCHOCTH;

4) onpedenenue NCTOUHUKOB XMMUYECKOH HH(OPMAIUH, TIOTydEHUE U AaHAIU3 €€, CO3JaHue
MH(GOPMAIIMOHHOTO MPOIYKTA M €r0 MPE3CHTAIHS;

5) ucnonvsoeanue 0CHOBHBIX MHTEILICKTYaTbHBIX ONEPALIUii: aHAIM3A U CHHTE3a, CPABHEHHUS 1
cucTeMaTH3aluy, 0000IIEeHNS U KOHKPETH3AIHH, 8blA6/1eHue TIPUINHHO-CIIEICTBEHHBIX CBSI3EH

U noCmpoeHue TOTUIECKOTO PaCCYKICHUS U YMO3aKIIOUeHHs (MHAYKTUBHOTO, IEIYKTHBHOTO H 110
aHAJIOTHH) Ha MaTepualie €CTECTBEHHO-HAYYHOTO COJICPKAHMS;

6) ymenue co3naroT, NPUMEHATH M NPEOOPA30BHIBATE 3HAKH U CUMBOJIbI, MOJIEIU M CXEMBI JUIsS PEIIECHHS
yueOHBIX U MIO3HABATENbHBIX 3a]1a4;

7) ¢opmupoeanue n pazéumue 3K0NOTHIECKOrO MBILILICHUS, YMEHHE HIPUMEHSATh €T0 B O3HABATEILHOIA,
KOMMYHUKAaTHBHOH, COIIMATILHOM MPaKTHKE U MPOPEeCCHOHATLHON OpUEHTAIINH;

8) zenepuposanue vineii u onpeneneHue cpeiCcTB, HEOOXOUMBIX JUIS HX PEaH3allHH.

H1. IIpeomemnvie pesynomamer:

BbInyCKHMK Hay4YUTCS:

® XapaKTepU30BaTh OCHOBHBIC METO/IbI TO3HAHMS: HAOJI0JICHUE, U3MEPEHHUE, IKCTIEPUMEHT;

® OMHCHIBATh CBOWCTBA TBEPABIX, KUAKHX, Fa3000pa3HBIX BEIECTB, BBIJIEINSASA UX CYIIECTBEHHbBIE
MIPU3HAKH;

® DPACKPBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATUN «aTOM», «MOJIEKYJIa», «XUMUYECKUN
AIIEMEHT», «IIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «BAIEHTHOCTHY, «XUMUYECKAs! PEAKLIU»,
UCTIOJIb3Ys 3HAKOBYIO CUCTEMY XHUMHUU;

® PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUSI MACChI BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOU TEOPUH;

® pa3NIMYaTh XUMUYECKUE U (PU3UUECKHE SIBICHHUS;

® Ha3bIBaTh XUMUYECKUE DJICMEHTHI;

® OMpeAeNATh COCTaB BEIIECTB MO UX (PopMysam;

® OMNpeAeNITh BAJIEHTHOCTh aTOMA AJIEMEHTA B COSAMHEHHSIX;

®  OMNpEAENATh THII XUMUYECKUX PEaKIINA;

® Ha3bIBaTh NIPU3HAKU U YCIOBHS MPOTEKAHUS XMMUYECKHX PEaKIUi;

®  BBIABJIATH PU3HAKHU, CBUCTEIHCTBYIOIINE O IPOTEKAHUU XUMHUECKOW PEaKIMy Py BHITIOJTHEHUN
XUMHUYECKOTO OTIBITA;

® COCTaBJATH ()OPMYIbI OMHAPHBIX COEANHEHHIA;

® COCTaBJIATH YPAaBHEHUS XUMHUUECKUX PEAKIINML;

e coOmonaTh npasuiia 6€30macHoi paboThI TP MPOBEICHUH OTIBITOB;

® T0JIb30BaThCA JTAOOPATOPHBIM 00OPYIOBAHUEM H TIOCYIOM;

®  BBIUUCIATH OTHOCUTEIFHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

® BBIUUCIATH MAaCCOBYIO JOJIO XMMHUYECKOTO 3JIEMEHTa 0 (hOpMYyIie COCTUHEHNUS;

®  BBIUMCIATH KOJUYECTBO, 00bEM MIIM MaccCy BEIIECTBA MO KOJIMYECTBY, 00bEMY, MAaCCE PEareHTOB MITH
MPOAYKTOB PEAKIINU;



XapaKTepu30BaTh (PrU3NUECKHEe U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAa H BOJAOPOAA;
M0JIy4aTh, COOMPATh KHCIOPO U BOJIOPOJI;

pacro3HaBaTh ONBITHBIM ITyTEM Ta3000pa3HbIe BELIECTBA: KUCIOPO/, BOJOPO/I;

PacKpbIBaTh CMBICII 3aKOHA ABOTajpo;

PacKphIBaTh CMBICH MOHATUH «TETIOBOM 3(h(HEKT peakum», «MOJSPHBII 00BeM»;

XapaKTepu30BaTh (PrU3NUECKHEe U XUMHUUECKUE CBOMCTBA BOBI;

PacKpbIBaTh CMBICII IOHSTUS «PACTBODPY;

BBIYUCIIATH MAaCCOBYIO JOJII0 pACTBOPEHHOIO BELIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPBI C ONPEACIEHHON MacCCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCIMHEHHUS U3YYEHHBIX KJIIACCOB HEOPIaHUYECKUX BEILECTB;

XapaKTepu30BaTh (PU3NUECKHE U XUMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX
BEIIIECTB: OKCUJIOB, KUCIIOT, OCHOBAaHUM, COJICH;

OIIPENEIATH IPUHAIEKHOCTD BEIIECTB K OIIPEACICHHOMY KJIACCY COCAMHEHUN;

COCTaBJIATH (POPMYJIBI HEOPraHUYECKUX COCTMHEHUI N3YYCHHBIX KIIaCCOB;

IIPOBOJUTH OIBITHI, IOATBEPKIAAIOIINE XUMUYECKUE CBOMCTBA U3YYCHHBIX KIIACCOB HEOPIaHUYECKUX
BEILIECTB;

pPacIo3HaBaTh ONBITHBIM IIyTEM PACTBOPBI KMCIIOT U IIEJIOYEH 110 U3MEHEHUIO OKPACKU UHIUKATOPA;
XapaKTEpPU30BaTh B3aUMOCBSA3b MEXIY KJIACCaAMHU HEOPIaHUYECKUX COCIUHEHUN;

packpsiBaTh cMmbica [lepuoanueckoro 3akona Jl. 1. Menaeneesa;

OOBSICHATh (PU3UYECKUI CMBICT aTOMHOTO (ITOPSAKOBOT0) HOMEpa XMMHUYECKOTO AJIEMEHTa, HOMEPOB
IPYIIBI U niepuoja B nepuoauyeckon cucreme /1. 1. Menneneesa;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHUS aTOMOB, CBOICTB 3JIEMEHTOB B IPEIEIax MaJbIX
MIEPHOJIOB U INIaBHBIX MOArPYIIII;

XapaKTepU30BaTh XUMUYECKHUE 3JIEMEHTHI (OT BOJOPOAA [0 KAJIbIUsA) HA OCHOBE UX MOJIOKEHUS B
nepuoauueckoit cucteme [1. M. MenaeneeBa 1 0COOEHHOCTEH CTPOSHUS MX aTOMOB;

COCTaBJISATh CXEMbI CTPOEHHUS aTOMOB NEpBbIX 20 371EMEHTOB NIEpUoANUYECKOM cucteMsl /1. U.
Menneneena;

PacCKpbIBaTh CMBICI MIOHATHN: «XUMHUYECKasl CBS3b», «IIEKTPOOTPULATEIBHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (PM3UUYECKUX CBOICTB BEIIECTB OT THIIA KPUCTAITMUECKON PEHIETKH;
OIIPENENATh BUJL XMMUYECKOH CBS3U B HEOPraHUYECKUX COCIUHEHUSAX;

n300paXkaTh CXeMbI CTPOEHUS MOJIEKYJI BEILIECTB, 0OPa30BaHHBIX PA3HBIMU BUIAMU XUMHUUECKUX
CBsI3€l;

PacKpbIBaTh CMBICII OHITUH «MOH», «KaTHOH», «AHUOH, «AJIEKTPOJIMUTHIY, «HEIIEKTPOJIUTHIY,
«QIEKTPOJIMTUYECKAs JUCCOLUALUAY, KOKUCIUTENDB), «CTEIEHb OKUCIICHUS, BOCCTAHOBUTENDY,
«OKHCIICHHE», «BOCCTAHOBIICHUEY;

OIIPENETATh CTEIIEHb OKUCIICHUS aTOMa MIEMEHTA B COCIUHEHNUN;

PaCKpBIBaTh CMBICI TEOPUU HIIEKTPOIUTUYECKOM TUCCOLUALINN;

COCTaBJISITh YPABHEHUSI JIEKTPOJUTHUECKON TUCCOLMALUN KUCIIOT, LIEJI0YEN, COJIEH;

OOBSICHATD CYIIHOCTb MPOIECcca IEKTPOIUTHUECKON JUCCOIMALIMU U PEaKLIUi HOHHOTO OOMEHa;
COCTaBJIATH IIOJIHBIE U COKpAIIEHHbIC HOHHbIE YPaBHEHUS PeaKlnii OOMeHa;

OTIpeNIeNATh BO3MOXHOCTh IMMPOTEKAHMSI peaKiiii HOHHOTO 0OMeHa;

[IPUBOJUTH PEAKLUU, IIOATBEPKAAOIINE KAYECTBEHHBIN COCTaB PA3JIMYHbIX BEIIECTB;

OIIPENENATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTaBJIATh YPABHCHUSA OKUCIIUTCIIBHO ~-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;



e Ha3bIBaTh (PAKTOPHI, BIUAIONIME HA CKOPOCTh XUMUYECKOH peaKInm;

e KJaccu(UIMPOBATh XUMUYECKHUE PEAKILUH 110 PA3TMYHBIM MPU3HAKAM;

®  XapakTepU30BaThb B3aMMOCBS3b MEKJY COCTaBOM, CTPOCHHEM U CBOMCTBAMU HEMETAILIOB;

® TIPOBOJUTH OIIBITHI MO MOJYYSCHHIO, COOMPAHUIO M U3YUYEHUIO XUMHUUECKUX CBOIMCTB ra3o00pa3HbIX
BEILECTB: YIVIEKUCIIOTO ra3a, aMMHUaKa;

® DPAacHo3HABATh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YIIIEKUCIIBIA ra3 1 aMMHaK;

®  XapaKTepU30BaTh B3aMMOCBS3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMHU METAJUIOB;

® Ha3bIBaTh OPraHUYECKUE BEILECTBA MO UX (hOpMyJsie: METaH, 3TaH, ITUJICH, METaHOJI, 3TaHOJI,
[JIMLIEPUH, YKCYCHAsl KUCII0Ta, aMUHOYKCYCHAsl KMCIIOTa, CTEapUHOBAsk KUCII0Ta, OJIEMHOBAsI KMCIIOTA,
IJIF0KO034;

® OLIEHUBATh BIMSHUE XMMHUECKOTO 3arpsA3HEHMS OKPYXKAIOIIEH Cpe/ibl Ha OpraHu3M 4elI0BEKA;

® TpaMOTHO OOpamaThes C BEIECTBAMU B TIOBCEIHEBHOM KHU3HH;

® OIpEEeNITh BO3MOXHOCTb IPOTEKAHUS PEAKIIMI HEKOTOPBIX IPEICTAaBUTENIEH OpPraHUUECKUX
BEILECTB C KUCIOPOJIOM, BOAOPOAOM, METAINIAMH, OCHOBAaHUSMM, FaJIOT€HAMU.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYNThCS:

*  8bI0GUSAMb U NPOGEPSMNb IKCHEPUMEHMATLHO SUNOME3bL O XUMUYECKUX CBOUCMBAX 6eeCcms
HA OCHOB€ UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe PeaKyul, o Xxapakmepe u
NPOOYKMAX PA3IUYHBIX XUMULECKUX PeaKyull;

* Xapakxmepuzoeamuv Geujecmed no cocmaegy, CMpOeHUr U C80UCMBEAM, YCMAHABIUBAION
NPUYUHHO-CIEOCIMBEHHbBLE CEA3U MEHCOY OAHHBIMU XAPAKMEPUCMUKAMU BeUjeCmEd,

* cocmasnAames MONEKVISAPHbLE U NOIHbIE UOHHbIE YPABHEHUSL NO COKPAUWEHHBIM UOHHBIM
VPAGHEHUAM,

*  NPOCHO3UPOBAMB CNOCOOHOCMb BEWECBA NPOSBTIAMb OKUCIUMENbHbLE UTU
BOCCMAHOBUMETbHBLE CBOUCMBA C YUenmOM CIMENeHell OKUCLeHUs. DIeMEHMO8, BX00AUUX 8 €20 COCMAs;

* cocmasname ypasHeHus: peakyutl, COOmeemcmayowux nocied08amelbHOCMu NPespauyeHull
Heop2aHu4ecKux 6ewecms paziuyHblx Kiaccos;

*  8bI0GUSAMb U NPOBEPSMb IKCHEPUMEHMATLHO SUNOMEe3bl O Pe3YIbMAmax 6030ecmeus
PA3IUYHBIX YAKMOPOS HA USMEHEHUEe CKOPOCMU XUMUYECKOU PeaKyull,;

*  UCNONBL3068AMb NPUOOPEMEHHBLE 3HAHUSA OISl IKOIOSUUECKU SPAMOMHO20 NOBEOCHUs 8
OKpyrCcarouel cpeoe;

*  UCNONBL306aMb NPUOOPEMEHHBIE KIOUEEble KOMNEeMEeHYUU NPU bINOTHEHUU NPOEKMO8 U
VUEOHO-UCCTEe008AMENbCKUX 3A0at NO U3YUEHUIO C8OUCME, CHOC0D08 NONYYEHUs. U PACNO3HABAHUS
geujecma;

*  00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUECNBAX U XUMUYECKUX NPOYECCax,

*  Kpumu4ecKku OmHOCUMbCS K NCeBOOHAYUHOU UHGOpMayuU, HeO0OPOCOBECMHOI PEKIAMe 8
cpeocmaax maccosou ungopmayuu,

*  0CO3HABAMb 3HAUEHUE MEeOPEeMUYECKUX 3HAHUL NO XUMUU 0I5l NPAKMUYECKOU 0esimelbHOCMU
yenogexd,

CO3JIAI0T MOJICIIM U CXEMBI JIJISL PEIICHHS YICOHBIX M TIO3HABATEIbHBIX 3a/1a4; TOHUMATh HE0OXO0AMMOCTh
cOOIOICHUS TIPEANUCAHUHN, TIPEJIaraeMbIX B MHCTPYKIIUAX TI0 UCIIOJIb30BAHUIO JIEKAPCTB, CPEJICTB
OBITOBOI XHUMUH U JIP.
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