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PaGouas nporpamma no xumMuu pa3paboTaHa Ha OCHOBE:

-OCHOBHOU 00pa30BaTeNbHOM MporpaMmbl  0CHOBHOTO 0011ero oopazosanust [ bOY COIII c. JletHukoBo, yrBepx)a¢HHON nprka3zom Ne 98 ot
31.08.2016

- aBTOPCKOM IpOorpaMMbl Kypca XUMUH JuIsl ydarmmxcst 8-11 kiraccoB 00meoopazoBaTenbHbIX 1Ko aBTopa O.C. ["'abpuensna
-yueOnuk O.C. 'abpuensn. «Xumus 9 kiacey». poda, 2014
1. INUHOCTHBIE, METANTPEJIMETHBIE U NIPEJMETHBIE PE3YJBbTATHBI OCBOEHUSA YYEBHOTI' O ITIPEJIMETA

TpeGoBanus K yPOBHIO NOATOTOBKH BBIIIYyCKHHUKOB OCHOBHOI1 00111€00pa30BaTe/IbHOM IIKOJIbI.
IIporpamma HampaBiieHa Ha JOCTHXKEHHE 00yUaroIUMUCS CIeTYIOIUX JUYHOCTHBIX Pe3yJIbTaTOB:

1) B IEHHOCTHO-OPUEHTAIMOHHOHN chepe — YYBCTBO FOPJOCTHU 32 POCCUHUCKYIO XUMUUYECKYIO HAYKY, TYMaHH3M, OTHOILIEHUE K TPY.Y,
L[EJIeYCTPEMIICHHOCTB;

2) B TpyAOBOH cepe — roTOBHOCTh K OCO3HAHHOMY BBIOODPY AalibHEN e 00pa3oBaTenbHON TPAaeKTOPUH;
3) B mo3HaBaTeNbHOMN (KOTHUTUBHON, HHTEJUIEKTYaIbHOMN) cpepe — yMEHHUE yNpaBisaTh CBOEH NIO3HABATENbHOM J1€ATENbHOCTBIO.
MertanpeaMeTHbIX pPE3yJIbTATOB:

1) Hcmonn3oBanne YMCHI/Iﬁ M HABBIKOB PAa3JIMYHbIX BUJI0B MMO03HABaTEILHOMI ACATCIIBHOCTHU, IPUMCHCHHUEC OCHOBHBIX METOJ0B ITO3HAHUWA (CI/ICTGMHO-
HHCI)OpMaHHOHHLIﬁ aHaJInu3, MO,Z[CJ'II/IpOBaHI/Ie) I U3YHYCHHUSA Pa3JIMYHBIX CTOPOH OKPY)KaI-OH_Ieﬁ HeﬁCTBHTeHBHOCTH;

2) Hcnonbs30BaHne OCHOBHBIX HHTCJUICKTYAJIbHBIX onepaunﬁ: (I)OpMyJII/IPOBaHI/IC THUIIOTE3, aHAJIN3 U CUHTC3, CPABHCHUC, O606IJ_ICHI/I6, cucreMarTru3aims,
BBISABJICHUC TPUYHUHHO-CJICICTBCHHBIX CBS[SGI\/'I, IIOHCK aHaJIOI'OB,

3) YMeHue reHepupoBaTh UJICU U OTIPEICIATh CPEICTBA, HEOOXOIMMBIE IS UX PeaTh3allii;

4) YMmeHnue onpenensaTh Uedd U 3a/1a4i 1eATeIbHOCTH, BBIOMPATh CPECTBA pealn3alliuy IeJId U IPUMEHATh UX Ha MPaKTHKE;



5) Ucnonp3oBaHue pa3InIHBIX HCTOYHUKOB IS TOJIYICHUS XUMUYECKOH HH(POPMAIUH.

IIpenmMeTHBIX Pe3yIbTATOB

1. B nosnasamenvHoti cghepe:

- IaBaTh OIPEICICHUS N3yUYSCHHBIX TIOHIATHUN: BEIECTBO (XUMHUUYECKUH DJIEMEHT, aTOM, MOH, MOJICKYJa, KpUCTAINTUYECKAs pEIIeTKa, BEIECTBO, IPOCTHIC
Y CIIO)KHBIC BEIIECTBA, XUMUYECKast (hOpMyJia, OTHOCUTEIIbHAS aTOMHAsI Macca, OTHOCUTENIbHAS MOJICKYJISIPHAs Macca, BAJICHTHOCTh, OKCHIbI, KHCIIOTHI,
OCHOBaHUS, COJIH, aM(POTEPHOCTh, HHIUKATOP, IEPUOTHMUSCKUN 3aKOH, IIEPUOINICCKAs CHCTEMa, TICpUOIMYeCcKast TabJIUIa, U30TOMbI, XUMUYICCKas
CBSI3b, SJICKTPOOTPUIIATEIBHOCTD, CTEIICHb OKUCIICHUS, SJICKTPOJIUT); XMMUYECKask Peakius (XUMHUUECKOE yPaBHEHUE, TCHETHYECKas CBSI3b,

OKHCJICHHUEC, BOCCTAHOBJICHHUE, DJICKTPOJIUTUYCCKAA AUCCOLMals, CKOPOCTb XHUMHYSCKOM peaKHI/II/I);

- OIIMCBIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSATEIBHO ITPOBEIEHHBIE SKCIIEPUMEHTHI, UCIIOJIb3YS JJI TOTO €CTECTBEHHBIN (PyCCKHI, POJIHOM) A3BIK U
A3BIK XUMUU;

- OIMIHUCBIBATH U pa3JINYaTh U3YUCHHBIC KJIACChl HCOPTAHNUYCCKUX , OPTaHUYICCKUX COGI[HHCHHﬁ, IMMPOCTBIC U CIIOKHBIC BEHICCTBA, XUMHUYCCKUEC PCAKIINU,
- KJ'IaCCI/I(l)I/II_II/IpOBaTB HN3YUCHHBIC OOBEKTHI U SIBJICHUA,
- Ha6J'IIO,[[aTL ACMOHCTPUPYCMBIC H CAMOCTOATCIIbHO ITPOBOAUMBIC OIIBITHI, XUMUYCCKHUEC PCAKIIHUU, ITIPOTCKAOIINUE B IIPUPOJAC U B 6BITy;

- ACJIaTh BBIBOAbI 1 YMO3AKJIFOUCHUA U3 Ha6HIOHeHHﬁ, N3YUYCHHBIX XUMHWYCCKUX 3aKOHOMepHOCTeﬁ, IMPOTHO3UPOBATH CBONCTBa HCHU3YUCHHBIX BCIICCTB
10 aHAJIOTHUH CO CBOMCTBaMH HN3YUCHHBIX;

* CTPYKTYPHPOBATh U3y4YEHHBIH MaTepral U XUMHUECKYIO0 HH(OPMALIKIO, TOJYYEHHYIO U3 IPYTUX UCTOYHHUKOB;
- MOJICJIMPOBATh CTPOEHHE ATOMOB 3JIEMEHTOB MIEPBOT0 — TPETHET0 MEPHOOB (B paMKaxX U3yuyeHHBIX MoJjoxkeHui Teopun 3. Pezepdopna), ctpoenue

MIPOCTEUIINX MOJIEKYIL.

2. B yennocmmuo-opuenmayuonnoii cgepe:



- QHAJIM3UPOBATD M OLICHUBATH ITOCIICACTBHS U OKPYKAFOLIEH cpelibl OBITOBOI M MPOM3BOICTBEHHOW JICSITEIILHOCTH YEJIOBEKa, CBSI3aHHOM C
nepepaboTKOI BELIeCTB.

3. B mpyoosoti chepe:

- IPOBOOAUTH XHUMHYCSCKHM OKCIICPUMCHT.

4. B cghepe bezonacnocmu HcuznedesmeabHOCmu:

-OKa3bIBaTh IICPBYIO MIOMOLIL ITPU OTPABJICHUAX, OKOT'aX U APYIrUX TpaBMaX, CBA3AHHBIX C BCIICCTBAMU U JIa60paTOpHI>IM 060py110BaHI/IeM

IInanupyemble pe3yJbTaThl H3y4eHUs] Y4eOHOI0 IIpeaMeTa.
B pe3yabTare n3yyeHuss XMMUH YYeHUK J0JKeH 3HATH / NOHUMATh

XUMUYECKYIO CUMBONUKY: 3HAKU XUMUYECKUX JIEMEHTOB, (OPMYIIbI XUMHUECKUX BEIIECTB U YPaBHEHUS XUMHUECKUX PEAKLIU;

6adicHelue XumuuecKkue nOHAmuUA. XUMAYECKUN 2JIEMEHT, aTOM, MOJIEKY/a, OTHOCUTEIbHBIE aTOMHAsi U MOJIEKYJISIpPHAs MaccChl, UOH,
XUMHYECKas CBS3b, BEIIECTBO, KJIACCH(HKAIM BEIIECTB, MOJb, MOJISIPHAs Macca, MOJISIPHBII 00beM, XUMUYECKas peakuus, KiacCu(pUKaIs
PEaKIMii, SIEKTPOJIUT U HEBJIEKTPOJIUT, NIEKTPOIUTHYECKAs AUCCOLUALMS, OKHCIUTENh U BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE;

OCHOGHblE 3aKOHbBL XUMUU: COXPAHEHNSI MACChl BELLIECTB, IOCTOSHCTBA COCTABAa, NEPUOANUECKUN 3aKOH;
yMeTh

Ha3bléamp: XUMUYECKUE DJIEMEHTBI, COEMHEHMSI H3YYEHHBIX KJIACCOB;

00vaAcHamp: GU3NYECKUN CMBICI aTOMHOTO (TOPSIKOBOr0) HOMEpa XMMHMUYECKOTO 3JIEMEHTAa, HOMEPOB IPYMIbl U MEPHOJa, K KOTOPHIM
2JIEMEHT NPUHAUIEKUT B nepuoaudeckon cucreme .M. MenneneeBa; 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB 3JIEMEHTOB B IIpeneiax MallbIX
MEPUOOB U TJIABHBIX NOATPYIIIT; CYIIIHOCTh peakluii HOHHOTO OOMeHa;



Xapakmepu3oeamp: XUMAYECKUE 5SJIEMEHTHl (0T BOAOPOJAa [0 KalblMsg) HA OCHOBE MX IOJIOKEHHS B IEPUOJUYECKONH CHUCTEME
.M. MenpeneeBa u 0COOCHHOCTEH CTPOCHUSI UX aTOMOB; CBSI3b MEXKJy COCTAaBOM, CTPOCHHMEM M CBOWMCTBAMM BEILIECTB; XMMHYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEILLECTB;

onpeodensams: COCTAB BEIIECTB MO UX (opMynam, MPUHAJICKHOCTh BEUIECTB K ONPEACICHHOMY KJIacCy COSIMHEHHM, THITbI XUMHUECKUX
peaklMii, BAJICHTHOCTh U CTENEHb OKUCJICHUS 3JIEMEHTAa B COCAUHEHHUSX, THUI XUMUYECKON CBSI3M B COEIMHEHMSIX, BOZMOXXHOCTb IPOTEKAHUS
peakuuii MOHHOTO OOMEHa;

cocmaegnams. POpMyJIbl HEOPraHMYECKUX COCAMHEHUN W3YYEHHBIX KIIACCOB; CXEMbl CTPOEHHS aTOMOB IMepBbIX 20 53JIeMEHTOB
nepuoanueckon cucreMsl J[.M1.MeHeneeBa; ypaBHEHHsI XUMAYECKUX PEAKLIAM;

odpawambca ¢ XUMUYECKOM MOCY10M U 1a00paTOpHBIM 000PYI0BAaHHUEM;

PAcno3Hagams ONLIMHBIM HYmeM: KUCIOPO, BOJOPOJ, YIJIEKUCIbIA ra3, aMMHaK; pacTBOPbl KUCIOT M IIEJouYel, XJIopua- , cyiabgar-,
KapOOHAT-HOHBI,

6bIYUCIAMb: MACCOBYIO JIOJII0O XMMHUYECKOIO 3JIEMEHTa M0 (OpMyse COEIMHEHHUS; MAaCCOBYIO JOJI0 BEIIECTBA B PAacTBOPE; KOJIMUYECTBO
BellecTBa, O00bEM WIM Maccy [0 KOJMYECTBY BeIlIecTBAa, OOBEMYy MIM Macce pEareHTOB WU  NPOAYKTOB  PEaKIuu;
HCII0JIB30BATH NPHOOpPEeTEeHHbIE 3HAHNS U YMEHHS B IPAKTHYECKOH /1eiTeJIbHOCTH U NMOBCeIHEBHOM KU3HH IS

0e30MmacHOro o0palleHus C BeIECTBAMU U MaTepHallaMu;

HKOJIOTMYECKU TPAaMOTHOTI'O TIOBEJIEHUS B OKPYKAIOILEH Cpefe;

OLICHKH BJIMSHUS XMMHYECKOTO 3arpsA3HEHMSI OKPYKAIOLIEH Cpeibl Ha OPraHU3M YEJIOBEKA;

KPUTHYECKOHN OLIEHKH MH(OPMALIMU O BELIECTBAX, UCIOJIb3YEMBIX B OBITY;

MPUTOTOBJIEHUS! PACTBOPOB 33/IaHHON KOHLIEHTPAIUH.

2. COAJEPKAHUE ITPOI'PAMMBI.

Beenenue. O01mas XapakTepucTHKAa XUMHYECKHUX 3J1eMeHTOB (7 4acoB)

XapakTepHUCTUKA IEMEHTA T10 €ro MOJIOKEHUIO B IEPUOANYECKON cUCTeMe XUMHUUecKuX 3neMeHToB JI. . MenzaeneeBa. CBoMCTBa OKCHJIOB, KUCIIOT,
OCHOBAaHMH U COJIEH B CBETE TEOPHUH DJIEKTPOIUTHUECKON JUCCOIUALMHI U IIPOLIECCOB OKUCIEHUA-BOCCTAHOBIIEHNUS. | eHeTHUecKue psiibl MeTaia u
HEMeTajuIa.

[TonsTre o mepexo HbIX 3eMeHTax. AMPOTEepHOCTh. [ eHeTHUeCKUui psiji MEPEXOIHOTO AIIEMEHTA.

Ilepnonnueckuil 3aKOH U NIEPUOJNYECKAs] CUCTeMa XUMHUYeCKuX dieMeHTOB 1. M. Menneneesa B cBeTe y4eHHs O CTPOCHUH aroMa. Mx 3HaueHue.

Jlabopartopusiit onbiT. 1. [Tomyuenne ruapokcuia IMHKA U UCCIIEIOBAaHUE €TI0 CBOMCTB.



Tema 1 Meranasl (19 u)

[TonoxeHne MeTauIoOB B NEPUOAUYECKON cucTeMe XUMHUecKuX 31eMeHToB JI. . MenneneeBa. Metaimnyeckas KpUCTALIIMYECKAs PEIIETKA U
MeTaJuIndecKas XuMudeckast cBsa3b. Ooume pusnyeckne cBoiicTBa MetaioB. CIUIaBbl, UX CBOMCTBA M 3HaUCHHE. XMMHUYECKHE CBOWCTBA METAJLJIOB KaK
BOCCTAHOBUTENEH. DIEKTPOXUMHUUECKUI PsI/l HAIIPSKEHUN METAJUIOB U €r0 UCIIOIb30BAHUE JIJISl XAPAKTEPUCTUKU XUMHUYECKUX CBOMCTB KOHKPETHBIX
MeTauioB. CriocoObl MOTYYEHHUSI METAIIOB: MTUPO-, THIPO- U dJIEKTpoMeTauTyprus. Koppo3ust MeTanioB u criocoosl 60pbObI ¢ HEll.

OO0mas xapakTepUCTHUKa MIENOYHBIX MeTauioB. Metauibl B mpupoje. O0uue crocoOsl ux nonydenus. Crpoenue atoMoB. Lllenounbsie MeTasmibl
IIPOCTHIE BEUIECTBA, UX (PU3NYECKUE U XUMUUECKHE CBOICTBa. BaykHele coeIMHEHNs IETIOUYHbBIX METAJIIIOB — OKCH/IbL, THJIPOKCHU/IBI U COJIN
(xJopuabl, KapOOHATHI, CyNb(aThl, HUTPATHI), UX CBONCTBA M MPUMEHEHHE B HAPOJHOM x03s1iicTBe. Kanuiinbie ynoopenusi.

OOmiast xapakTepuUCTHKa 3JIEMEHTOB TaBHOW moArpynmsl I rpymnmel. Ctpoenue aromoB. LllenounHo3eMenbHbIe METAUIBI - IPOCTHIE BEIIECTBA, UX
¢bu3znuecKkre U XuMUYecKre cBOMCTBA. BaxHeine coeJMHeHHs IEI0YHO3EMEIbHBIX METAJUIOB — OKCHUbI, TUIPOKCUIIBI U COIH (XJIOPUIBL,
KapOOHATHI, HUTPATHI, Cyab(aTsl 1 HocdaThl), HIX CBOHCTBA U MPUMEHEHUE B HAPOIHOM XO3SIHCTBE.

Amomunuii. CTpoeHue aroma, pu3ndeckre U XMMUYECKHUe CBOMCTBA MPOCTOro BemecTBa. CoeIMHEHNS aTlOMUHUS OKCHJT U TUIPOKCUT, UX
amgoTtepHblii Xapaktep. Baxxneiiue conu antomMunus. [IpumeHeHre aTtoMUHUS U €r0 COeIMHEHUH.

Keneso. CTpoeHne aToma, GpU3HUIECKHE U XMMITUECKHE CBOMCTBA IPOCTOro BemecTsa. I 'enernueckue psaasl Fe?" n Fe®t. KauecTBennble peakiuu Ha
Fe?" n Fe®". Baxneifmue comnu sxenesa. 3HaueHUE KeJle3a, €T0 COSMHEHHI U CIIABOB B IPUPOJIE U HAPOJHOM XO3SHCTRE.

HemoncTpanuu. O6pasiibl METOYHBIX U MIEJIOYHO3eMENbHBIX MeTauioB. O0pa3iibl criiaBoB. B3aumonelicTBre HATPUS, JIUTUS U KaJIbIHs C BOAOH.
B3aumogeiicTBre HaTpusi 1 MarHus ¢ Kuciopoaom. BzanmopeiictBue meraminos ¢ Hemetaiamu. [lomydenne runpoxcuos xxenesa (1) u (III).

JlaGopaTopHsble onbITHL. 2. O3HaKOMIIEHHE ¢ 00pa3aMu MeTaioB. 3. BzanMoelicTBre METalIOB ¢ pacTBOpaMH KHCIIOT U cofieil. 4. O3HakoMIIeHue ¢
oOpa3iamMu IPUPOJTHBIX COCTMHEHUI: a) HATPHS; 0) KaJIbIIUs; B) AJIOMUHUS, T) jkene3a. S. [lomydenne ruipokcuga aTllOMUHUS U €T0 B3aUMOJICUCTBUE
C pacTBOpaMHM KHCJIOT U menoueii. 6. KagecTennsie peakiuy Ha nonsl Fe?* u Fe®*,

Ilpakmuueckas paboma Ne I: «OcyiiecTBICHHE ETIOYKH XUMUYECKUX TTPEBPAIICHHIN
IIpakmuyeckas paboma Ne 2: «IlonyueHue u CBOUCTBA COETUHEHUN METAJIIOBY
Ipaxmuueckas paboma Ne3 «xcneprMeHTalIbHbIE 337ja4l 110 PACIIO3HABAHMIO U MTOJIYYE€HHUIO BEILIECTBY

Tema 2 Hemertasuisl (25 u)

OO01mas xapakTepuCcTHKa HEMETaJNIOB: TIOJIOKEeHUE B mepuoanyeckoi cucreme [l. V. MenaeneeBa, 0cCOOEHHOCTH CTPOEHHUSI aTOMOB,
AIEKTPOOTPHUIIATETLHOCTh KaK Mepa «HEMETAITTHYHOCTHY, Pl JJIEKTPOOTpHULIaTeIbHOCTH. KpHcTaminyeckoe cTpoeHne HEMETAUIOB - IPOCTBIX
BenlecTB. Ayutorponusi. Duznyeckue cBoicTBa HEeMETAII0B. OTHOCUTENBHOCTD MOHATUN «METAILT», «HEMETAILD.

Bomopon. ITonoxxenne B mepuogudeckoit cucteme xumuaeckux 3meMenToB Jl. . MenneneeBa. CTpoeHne aToMa U MOJIEKYJIbl. Du3nyeckue u
XUMHUYECKHUE CBOMCTBA BOJIOPO/IA, €r0 MOJyYeHUE U TIPUMEHEHHE.
OO6mrast xapaktepuctuka raisoreHoB. CTpoeHne aToMoB. [IpocThie BemecTBa, uX GU3NUECKHe U XUMUYECKHE CBOWCTBA. OCHOBHBIC COCTMHEHUS



raJOreHoB (raJIoreHOBOIOPO/IbI U TaJOreHuIbl) X cBoiicTBa. KauecTBeHHas peakiuus Ha xJopua-uoH Kparkue cBenenus o xjaope, 6pome, prope u
noze. IIlpuMeHeHune rajJoreHoB U X COEAMHEHUN
B HApOJIHOM XO35HCTBE.

Cepa. Ctpoenne aToma, aJuTIOTPOIIHSI, CBOMCTBA U IpUMeHeHHe poMOudeckoit cepbl. Okcunbl cepsl (I1) u (VI), ux momyuenue, cBoiCTBa U
npuMeHeHre CepoBoIOpoIHAs U cepHUCTask KUCIOThl. CepHasi KMCIIOTa U €€ COJIM, UX IPUMEHEHHUE B HapoAHO Xo3siicTBe. KauecTBeHHas peakius Ha
Cynb(aT-HoH.

Azot. CTpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA IPOCTOI0 BELIECTBA. AMMMAK, CTPOCHUE, CBOICTBA, MOoTydYeHue U npuMeHeHne. Coiau aMMOHUS, UX
cBoiicTB 1 npumenenue. Okcuapl azota (I1) u (IV). AzoTHas kucnorta, ee cBoiicTBa U mpuMeHeHue. HUTpaTel 1 HUTPUTHL, IpoOieMa UX COJIepKaHus B
CeNIbCKOX 035 CTBEHHON NPOAYKIIMH. A30THbIE y100OpEHUSI.

dochop. CtpoeHne aToMa, aITIOTPOITHS, CBOMCTBA 0eJIoro M KpacHoro docdopa, ux npuMmeHenue. OcHoBHBIC coenuHeHus: okcua pocdopa (V),
optodochopnas kucnora u pocdarsl. DochopHbie ynoOpeHus.

VYraepon. CTpoeHue atoma, aJuIOTPOIHS, CBOWCTBA aJUIOTPONTHBIX Moandukanui, npumenenue. Oxcunsl yriepona (I11) u (IV), ux cBoiictBa u
npuMeHeHue. KauecTBeHHas peakius Ha yriekuciblii ra3. KapOoHaTsl: KalnbLUT, COJla, IOTAL, UX 3HaYCHUE B IPUPOJIE U KU3HU YEIIOBEKA.
KagecTBenHast peakiys Ha KapOOHAT-HOH.

Kpemuuii. CTpoeHne aroma, KpUCTALIIMUECKUI KpeMHHU, ero cBoiicTBa u npumenenue. Oxcua kpemuus (IV), ero npupoaHbie pa3HOBUAHOCTH.
Cunukatel. 3Hau€HUE COEAMHEHUN KpEMHUS B )KUBOM M HEKUBOH npupoze. [IoHsATHe 0 CUIIMKATHOM NPOMBIIIIEHHOCTH.

HemoncTpauuu. O6pasiibl raIoreHOB - MPOCTHIX BEIIeCTB. B3aumoelicTBre ranoreHoB ¢ HaTpHeM, alllOMUHIEM. BeITecHeHHne XJ10poM OpomMa 1t
MOJa U3 PACTBOPOB UX COJIEH.

BsaumoneiicTBue ceprl ¢ METalIIaMH, BOJOPOJIOM U KHCIOPOJIOM.

B3anmopnencTBre KOHIIEHTPUPOBAHHOM a30THOW KMCIIOTBI C MEJIBIO.

[Tornomenue yriem pacTBOPEHHBIX BEIIECTB MM ra3oB. BoccranoBieHne Mean u3 ee okcuaa yriem. O6pasiibl IPUPOIHBIX COSTUHEHUH XII0pa,
cepsl, hocdopa, yriaepoa, kpeMuus. OOpa3ibl BAXHEHITUX 711 HAPOTHOTO XO35HCTBA CyNb(aToB, HUTPATOB, KapOOHATOB, (hocharoB. OOpa3iibl
CTEKJIa, KEpaMHKH, [IEMEHTA.

Jlaboparopusble onbIThl. 7. KauecTBeHHas peakius Ha XJI0puI-uoH. 8. KauecTBeHHas peakuus Ha cynb(aT-uoH. 9. Pacnio3HaBaHue cojiell aMMOHHS.
10. [TosryueHue yriekucaoro rasa u ero pacrnosHasanue. 11. KauectBeHHas peakuus Ha kapOoHaT-UOH. 12. O3HaKOMIIEHUE C IPUPOAHBIMU
curkarami. 13. O3HaKOMIIEHHE C MPOAYKIMEN CHIIMKATHOM MPOMBIIIJIEHHOCTH.

Ilpakmuueckas paboma Ne 4: «IkcriepuMeHTaAIbHBIE 33a/1a4H TI0 TeMe «[loarpyrmma kuciopoaay.
IIpakmuyeckasn paboma Ne 5: «kcriepuMeHTalIbHBIE 3a71a4H 110 TeMe «[loarpynmsl a3oTa u yriaeposa ».
Ilpakmuueckas paboma Ne 6: «Ilonydenue, coOnpanue U pacrio3HaBaHHUE Ta30BY.

Tema 3 «OpraHuyeckue BelecTBay (9 yacon)

BerectBa opraHnueckue 1 HEOpraHMUecKue, OTHOCUTEIBHOCTh OHATHUS «OpraHuYecKre BemecTBa». [IpuunHbl MHOroo0pas3us OpraHndeckux
coeMHEHN . XMMUYEeCKOe CTPOEHUE OPraHNYEeCKUX COeTMHEHNN. MoNeKysipHbIE U CTPYKTYPHbIE (POPMYJIbI OPraHUUYECKHX BEIIECTB.



Mertan 1 9TaH: cTpoeHHEe MOJIeKyJl. 'opeHne MeTana u staHa. Jlerunpuposanue stana. [I[pumenenne merana.

XHUMHYECKOE CTPOCHUE MOJIEKYJIbI dTUIIeHA. J[BOMiHAs CBsA3b. B3aumonelcTBre dTUiIeHa ¢ BOAOU. Peakiiuu nommMepusanuu stuieHa. [lonmatunes n
€ro 3Ha4CHHUE.

[TonsiTHE O MpPEAENbHBIX OJTHOATOMHBIX CIIMPTAX HAa IPUMEpPax METaHOJIA U 3TaHoJa. TpexaToMHbIN CIUPT - TIULEPUH.

ITonsaTHe 006 anbaernax Ha NpUMepe YKCYCHOro anpaeruaa. OKMCIeHHe allbleruia B KUCIIOTY.

OAHOOCHOBHBIE NpeIEIbHbIE KAPOOHOBBIE KMCIOThI HAa IPUMEPE YKCYCHOM KUCIIOThI. Ee cBoiicTBa U npuMeHeHue. CTeapuHOBast KMCIOTa Kak
IIPEJCTaBUTEIIb )KUPHBIX KAPOOHOBBIX KUCIIOT.

Peakium sTepuukaniy 1 IOHATHE O CIOXKHBIX dpupax. JKUpbI Kak CI0XKHBIE YPHUPHI TIUIEPUHA U )KUPHBIX KUCIOT.

[Tonarue 06 amuHOKKCnOTaX. Peakunu nonukonaeHcanuu. benku, ux crpoeHue u 6uoaoruyeckast poib.

[Tonsitue 06 yrimeBogax. ['mroko3a, ee cBoricTBa u 3HaUeHHe. Kpaxman u 1esuiosnos3a (B CpaBHEHUN ), UX OMOJIOTHYECKast POJIb.

JeMoHcTpauuu. Mozenu MoJIeKysl MeTaHa U Ipyrux yriieBoJlopo1oB. BzaumoneiicTBre sTuieHa ¢ OpoMHON BOJIOM M pacTBOPOM I€pMaHraHarTa
kaust. OOpasiel A TaHoa U riulepuHa. KauecTBeHHast peakiys Ha MHOTOaTOMHbIE CIUPTHIL. [lomydenne ykcycHO-3THiIoBoro s¢upa. OMbUICHHE KHpa.
B3aumoneiicTBre IIIOKO3bl ¢ aMMHUAYHBIM PaCTBOPOM OKcujia cepebpa. KauecTBenHas peakius Ha Kkpaxmai. /loka3areiabcTBO HaIUMUUS
(GYHKIMOHATBHBIX TPYII B pACTBOPAX aMUHOKHUCIIOT. ['opeHne 6eIKoB (IIepCcTy WM NTUYBHX MepheB). LIBeTHBIE peakunn OEIKoB.

JlaGopatopusble onbIThl. 14. M3roToBiaeHue Mojeneil Mosiekyl yriieBoopo1oB. 15. CoiicTBa riuuepuHa. 16. BzanmoneiicTBue riatoko3sl ¢
runpokcuaom meau (I11) 6e3 narpeBanus u npu HarpeBanud. 17. BzanMoneiicTBre kpaxmaina ¢ HOI0M.

Tema 4 OG00meHHe 3HAHMI MO XUMHH 32 KYPC OCHOBHOM IIKOJIbI (6 4 )

®u3NUeCcKUil CMBICI OPSIKOBOTO HOMEpA AJIEMEHTa B IEPUOINYECKON cCUCTEME XUMUYECKUX 351eMeHTOB 1. 1. MeHnieneeBa, HoMepoB nepuoaa u
rpymIbl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB JIEMEHTOB U UX COCIMHEHUH B MEPUOIaX U TPYMIaxX B CBETE MPEICTABICHUN O CTPOEHUH aTOMOB
3JIEMEHTOB. 3HaYEHUE NEPUOJIUYECKOTO 3aKOHA.

TuIbl XUMHYECKUX CBSI3€U U TUITBI KPUCTALTUYECKUX PEIIETOK. B3auMOCBS3h CTPOCHMS 1 CBOMCTB BEIIECTB.

Knaccudukanus XuMHUECKUX peakluii Mo pa3INuHbIM MPU3HAKaM (YHCIIO U COCTAB Pearupyromux U 00pa3yroIuxcs BEIIECTB; TeMI0BOH 2P eKT;
HCIIOJIb30BaHUE KaTalu3aTopa; HalpaBJIeHUEe; N3MEHEHNE CTETIEHEe OKUCIIEHNS aTOMOB).

[IpocTeie u cnoxHbIE BenecTBa. MeTalisl U HeMeTasuibl. [ eHeTuueckue psibl MeTania, HeMeTaaia u mepexoaHoro Meramia. OKkcuabl (OCHOBHBIE,
aMm(pOTepHBIC U KUCIOTHBIC), THAPOKCHUIBI (OCHOBAHUS, aM(OTEpPHBIE TUAPOKCHABI U KHUCIIOTHI) U COJIU: COCTaB, KJIacCU(DHUKAIIUA U 00IIHEe XUMUYECKUE
CBOMCTBA B CBETE TEOPUH IEKTPOIUTHUECKOIN TUCCOLMALINN U MPEACTABICHUH O MpoLieccax OKUCICHUSI-BOCCTaHOBIICHUSI.

3. TEMATHUYECKOE IINTAHUPOBAHUE

Ne




ypoka Conep:xaHue NporpaMMHOI0 MaTepuaJia Kouaunuec
TBO
4yacoB
Tema 1. BBenenue. O0masi XapakTepUCTHKA XHMHYECKHX 3J1eMEeHTOB (7 4acoB)
1 BBOAHBIN HHCTPYKTaX 1O TEXHUKE 0€30MaCHOCTH. 1
XapakTepUCTHKAa XMMUYECKOr0 3JIEMEHTA Ha OCHOBaHUU ero nosioxenus B [lepuonnueckoii cucreme /.
. Menneneena.
2 XapaKkTepruCcTUKa XUMHYECKOTO 3JIEMEHTA 110 KUCIIOTHO-OCHOBHBIM CBOMCTBAM 00pa3yeMbIX UM 1
COCTUHEHUH.
3 AM@oTepHbIe OKCUIBI U THIPOKCHIBL. 1
4 Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema XumMu4eckux 3iueMeHToB .M. Menneneena 1
5 CBoICTBa OKCHAOB, KUCIIOT, OCHOBaHMi, coieli B cBete TOJl u OBP. 1
6 O06001eHre u cucTeMaTu3alys 3Hanui 1o «Beenenuioy» 1
7 Konmponvnasa paboma Nel no reme «Benenuey 1
Tema 2. «Metajuibl» (19 yaco).
8 [Tonoxenue metayuios B [1.C.X.D. /1. 1. MeHeneeBa U CTpOCHUE UX aTOMOB. 1
9 ®duznueckue cpoiictBa. CriaBbl. 1
10 XHUMUYECKUE CBOKCTBA METAJIJIOB 1
11 IlosrydueHne MeTaILIOB. 1
12 Koppo3sus mMetamios 1
13 [IleouHbIE METAIITBI 1
14 CoequHeHN MIETOYHBIX METAJLIOB 1
15 beprunii, Maraui ¥ MEI0YHO3EMENTbHBIE METAJLIbI 1
16 CoennHeHus OepyyLIvs, MarHus U MIET0YHO3EMENbHBIX METAIJIOB. 1
17 AnmtomMuHUH 1
18 CoeMHeHUs ATFOMUHUS 1
19 BrInonHenue ynpaxxHeHul, peleHne 3a1a4. 1
20 Keneso. 1
21 CoenuHeHns xkemnesa 1
22 Ilpakmuueckasa paooma Ne 1: «OcymiecTBICHUE METTOYKH XUMUYECKHUX MTPEBPAIIICHHIN 1
23 Ilpakmuueckasn pavoma Ne 2: «[lonydeHrne U CBOMCTBA COCTMHEHUN METAIIIIOB) 1
24 IlIpakmuueckasn padboma Ne3 «IKcriepuMEeHTAIbHBIC 33]]a41 [0 PACTIO3HABAHUIO U MOJTYYCHHIO BEIIECTB)» 1




25 «O0001IEeHrEe ¥ cucTeMaTU3aus 3HAHUI 10 TeMe «MeTauibl» 1
26 Konmponwvnaa paboma Ne 2 no teme «MeTasuiby 1
Tema 3. «HeMera/uib» (25 yacos).
27 Hemerasuisl: aTOMBI ¥ IIPOCTBIE BEIIECTBA. 1
28 XUMHUYECKHUE 3JIEMEHTHI B KJIETKaX JKUBBIX OPraHU3MOB. 1
29 Bogopon. 1
30 ["anmorensl. 1
31 CoemHEeHNS TaJIOTCHOB. 1
32 ITonyyenue rajoreHoB. bruosornueckoe 3HaueHNE ¥ IPUMEHEHHE raJIOT€HOB U UX COCAMHEHUMN. 1
33 BrimonHenue ynpaxHeHui, penenne 3aaad. 1
34 Kucnopo. 1
35 Cepa. 1
36 CoenmHEeHHS CEePHI. 1
37 Ilpakmuueckas padboma Ne 4. «xkcriepuMeHTalIbHbIE 3a1a4l 110 TeMe «lloarpynna kuciaopoaay. 1
38 A30T. 1
39 AMMMaK. 1
40 Conu aMMOHUSL. 1
41 Kucnoponnble coennHeHus a3oTa. 1
42 docdop u ero coeMHEHHS. 1
43 Beinonnenue ynpaxsenuil. Pemenue 3anad. 1
44 VYrnepon. 1
45 Kucnoponssle coenHeHus yriepoaa. 1
46 Kpemuuii. 1
47 CunukaTHasi IpOMBIIUIEHHOCTbD. 1
48 Ilpakmuueckan paboma Ne 5. « JkciepuMeHTalIbHbIE 3a1a4l 110 Teme «[loarpynmsl a3oTa U yriaepoaa ». 1
49 Ilpakmuueckasn paboma Ne 6: «Ilonydenne, coOMpaHne U paclio3HaBaHUE Ta30BY. 1
50 O600611eHre U crcTeMaTu3anus 3HaHui o reme «Hemeramnsn» 1
51 Konmponvnaa paboma Ne 3 no teme «Hemeramibi» 1
Tema 4. «Oprannyeckue Bemecrsa» (9 4acon)
52 IIpenMeTr opraHuyeCcKOil XHMHUU. 1
53 [IpenenbHbIE YTIIEBOAOPOIBI. 1




54 HenpenenpHbie yriaeBogopoabl. DTUIICH. 1
95 CrupTsl. 1
56 [IpenenbHBIC OTHOOCHOBHBIC KAPOOHOBBIC KUCIOTHI. 1
S Crnoxuble 3¢upsl. XKupsbl. 1
58 AMMHOKHUCIJIOTHI U OCJIKH. 1
59 Yr1ieBoabI. 1
60 [Tomumepsl. 1
Tema 5. «O0001meHNe 3HAHMI 110 XUMHUHM 32 KYPC OCHOBHOM IIKOJIBD) (6 4acoB)
61 [Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema xXumudeckux 3ineMeHToB JI.M1.Menneneesa B cBete 1
y4€HUS O CTPOSHUU aToMa
62 CrpoeHue BeniecTBa. BUIbI XUMHUYECKHUX CBSA3CH U THITBI KPUCTAIUTMUECKUX PEIICTOK. 1
63 Knaccudukanmss XuMHUUECKUX PEAKIMMA 110 Pa3IMYHBIM ITPHU3HAKAM. 1
64 [IpocTeie U ciiokHBIE BeniecTBa. MeTallIbl U HEMETAJUTBI, X TCHETUYCCKHUC PSIIBL. 1
65 Knaccel xumudecknx coequnenuit B ceere TOJ u OBP. 1
66 Kraccel xumuaeckux coequaenuii B ceere TOJ] u OBP. 1
67 Peseps 1
68 Peseps 1




