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HOACHUTEJIBHAS 3AIINCKA

PaGowas mporpaMma 1o XMMHH B 9 Kjacce COCTaBleHa Ha ocHOBe DenepaabHOr0 KOMIIOHEHTa 00pa30BaTEIbHOTIO CTaHIAapTa OCHOBHOTO 0o0Iiero oOpa3oBanus no xuMmuu; [IpumepHoii
MIPOrpaMMBI  OCHOBHOTO 00111eT0 00pa3oBaHus mo xuMuu, [Iporpammser «Kypc xumum st 8-11 kimaccor obmieoopa3oBarenbHbBIX yapexaeHuin» (aBt. O.C.I'abpuenss. — M.:[Ipoda, 2006).

Paboyas mporpamma paccunTaHa Ha 66 y4eOHBIX YacoB (2 yaca B HENICINIO).

IMporpamma 9 kiacca 1o XMMHUH MPOJIOIDKAET KYPC XMMUU 8 Kilacca.

B conepxannn kypca 9 kiacca BHadalle 000OIIEHHO PAacKpBHITHl CBEICHHUS O CBOICTBAX KJAacCOB BEIIECTB — METAJIJIOB M HEMETAJJIOB, a 3aTE€M IOJPOOHO OCBELICHEI
CBOMCTBA IICNOYHBIX U IIEIOYHO3EMEIbHBIX METAIOB U TaJOreHOB. Hapsay ¢ 3TUM B Kypce pacKpBIBAIOTCS TAKXKE U CBOICTBA OTIEIBHBIX BaXKHBIX B HAPOJHOXO3SHCTBEHHOM OTHOILCHHH
BENIECTB. 3aKaHUYMBACTCS KypC KpPaTKMM 3HAKOMCTBOM C OPraHWYEeCKUMH COCIUHEHHSMH, B OCHOBE OTOOpa KOTOPBIX JISKHUT HJES TeHETHYECKOrO Pa3BUTHS OPraHUYECKHX BELIECTB OT
YTIICBOIOPOJIOB 10 OMOTIOIMMEPOB (OCITKOB U YIIICBOIOB).

WcxoaqHbIMH TOKYMEHTAaMH JUIsl COCTaBJICHHS paboyell IporpaMMBbl SIBUJINCH:

- ®enepanbHbIi 3ak0H OT 29.12.2012 roma Ne273-®@3 "O6 obpazoannu B Poccuiickoit deaeparuu';

- [Ipumepnas (THmoBas) oOpa3zoBateibHAas MPOrpamMMa o npenmeraM MuHuEcTepcTBa 00pasoBanus U Hayku PO ([Tucemo MunmcreperBa obpasoBanust U Hayku PD ot 07.07.2005t. Ne 03-1263
«O mpUMepHBIX IporpaMMax Mo yueOHBIM NpeaMeTaM (GenepaIbHOT0 0a3uCHOTO YyIeOHOTO MIaHay);

- OenepalibHbIl KOMIIOHEHT TOCYIapCTBEHHOTO CTaHaapTa o01iero o0pa3oBaHus, yTBepPKACHHbIH mpukazoM MunooOpazosanus PO Ne 1089 ot 09.03.2004;

- ®enepanbHblil bazucHbIN yueOHBIH MJ1aH I OCHOBHOTO 00I11ero 00pa3oBaHus, yTBEPKACHHbIH prukazoM MunooOpazoBanust PO Ne 1312 ot 05.03. 2004;

- Pernonaneueni basucHbiit yaeOHBIH TU1aH 00meo0pazoBaTenbHbIX yupexneHwuit PT, yrBepxmenusiii mpukazom MO u H PT Ne 4154/12 ot 9.07.2012, peanu3yromuii IporpaMMbl HA9aIHLHOTO
00I11ero 1 0OCHOBHOTO 00IIEr0 00pa30BaHMS;

- VeraB u y4eOHBIN T1aH MyHHIIMITATBHOTO aBTOHOMHOTO 00111€00pa3oBareibHoro yupexaeHus «Jlumeit Ne 121 umenu ['epost CoBerckoro Coro3a C.A.AXTAMOBa, yTBEP)KACHHBIA Ha 3aCeIaHUH
neJaroruueckoro copera auues 29 asrycra 2017 roga.

H3yuenue xumuu na cmynenu 0CHO8HO20 06144820 00pazoeanus HanpPagsieHo HA 00CMUICeHUEe C1e0VIOUUX ueeil:

° OCBOECHHE Ba)KHEHUIITNX 3HAHUI 00 OCHOBHBIX IOHATHAX M 3aKOHAX XHUMMHH, XUMHUYECKOM CHUMBOJINKE,

° OBJIAACHUEC YMCHUAMU Ha6J'[IO}Z[aTI) XUMHUYECKUE SABJICHUA, MPOBOANUTH XUMUYECKUH OKCIICPUMEHT, MPOU3BOJUTL PACUCTBl HAa OCHOBEC XMMHUYCCKHUX (I)OpMyJ'I BCIICCTB U ypaBHeHI/IfI
XUMHYCCKUX pCaKHI/Iﬁ;

o PasBUTHEC TIO3HABATEJIBHBIX HWHTEPECOB M HHTCIJICKTYAJIbHBIX CIIOCOOHOCTEH B IIpOoUECCC MPOBEACHUA XWUMHYCCKOTO OJKCIIEPUMECHTA, CaMOCTOATCIBHOTO HpI/IO6pCTCHI/IH 3HaHUI B

COOTBETCTBUH C BO3HHKAIOIINMH KU3HEHHBIMH NTOTPEOHOCTSIMH;

BOCIIMTaHHE OTHOIIEHHMS K XMMUH KaK K OHOMY U3 (QyHIaMEHTAIFHBIX KOMIIOHEHTOB €CTECTBO3HAHHS U JJIEMEHTY 00IIeYeTI0BEUECKOM KyIbTYPHI;

MIPUMEHEHHE TIOTyIeHHBIX 3HAHUH U YMEHUH JUIs 6€3011aCHOTO MCIOIb30BaHMS BEIIECTB U MAaTEPUAIIOB B OBITY, CEITLCKOM XO3SIMCTBE M Ha MPOM3BOACTBE, PELICHUS MPAKTUYECKHUX 3a7ad B
MTOBCETHEBHOI KU3HH, IPEAYIPEKICHUS ABJICHUN, HAHOCSAIINX BPe 3/I0pOBbIO YeJIOBEeKa U OKPYKaIoIIeH cpefe.

3agaum:
- pa3BUTHE Y 00YJaIOIKUXCS MHTEpECa K XUMUHU KaK HayKe;
- pPa3BUTHE JOTMYECKOTO MBIIDICHUS 00YJaOIIIXCS, YMEHUS CTPOUTH JIOTHUSCKUE YMO3AKITFOUCHIS, IEPEXOAUTh OT OOIUX NPaBIII K 00BSICHEHUIO YaCTHBIX U HA000pOT;
- pa3BHUTHE aHAJUTHYECKUX HABBIKOB M YMEHUH 00y4aroUIMXCsl B MX MPAKTHYECKOH NesTebHOCTH, paboTe C TEKCTOM U MH(pOPMAaIHeH;
- pa3BuTHE y 00y4JarOIUXcss TOTPEOHOCTH B PACIIMPEHUN KPYro30pa;
- Pa3BUTHE [TO3HABATEILHBIX HHTEPECOB 00YJAFOIIUXCS;



- pa3BHUTHE U 3aKpEMICHUE PA3HOOOPA3HBIX PEUEBBIX HABBIKOB OOYUaIOIIUXCSL.

Beoyuwumu udeamu npednazaemozo Kypca A6aA10mcea:

MarepuanbHOE €IMHCTBO BEIIECTB MPHPOIBI, UX TCHETHUECKAs CBA3b;

HpI/I‘{I/IHHO-CHe}ICTBeHHBIe CBsA3U MEKIY COCTAaBOM, CTPOCHHUEM, CBOMCTBAMU U MMPUMEHCHUEM BCUICCTB;

ITo3HaBaeMOCTh BEILIECTB U 3aKOHOMEPHOCTEN IPOTEKAHUS XUMUYECKUX PEAKLIHIL;

OOBsCHSIONIAs ¥ POTHO3UPYIOIIAS POJIb TEOPETHUCCKUX 3HAHUM [T (PaKTHYSCKOTO MaTeprasa XMMHUHU 3JICMECHTOB;

KoHkpeTHOE XMMUYECKOe COEANHEHUE TPEICTABIAET COO0M 3BEHO B HEMPEPHIBHOM IIEMTN MPEBPAIEHNI BEIIECTB, OHO YJ4aCTBYET B KPYTOBOPOTE XHMUYECKHX AJIEMEHTOB U B XUMHUIECKON
SBOJIIOLUY;

3aKOHEBI IIpUpO Abl O6’I)6KTI/IBHBI M IO3HAaBA€Mbl, 3HAHHUC 3aKOHOB AJA€T BO3MOXXHOCTH YIPABJIATH XUMUYCCKUMHU MNPEBPANICHUAMU BCHICCTB, HAXOJUTH DKOJIOTHMYCCKH 0€e30I1aCHBIE CITO COOBI
MIPOM3BOICTBA U OXPaHBI OKPYXKAFOLIEH Cpelibl O 3arpsI3HEHUH.

Hayka 1 npakTHka B3aMOCBSI3aHbI: TPEOOBAHMUSI MPAKTHUKH — JIBMIKYINAS CHJIa HAYKH, YCIIEXHU IPAKTUKU O0YCIIOBIICHBI IOCTHKEHUSIMH HayKU;

Pa3zBuTHe XMMHYECKOW HAayKH CIYKHT WHTEpecaM 4YeloBeKa M OOIIecTBa B IEJIOM, UMEET TYMaHHCTHUECKHH XapakTep M MPU3BAHO CIOCOOCTBOBATH PEIICHHIO TIIOOANBHBIX MPOOIEM
COBPEMEHHOCTHU.

Obueyuednvle yYMEHUA, HAGBIKU U CHOCOObL 0eAMETbHOCHU:

JlanHas mporpaMma peaycMarpuBaeT (OPMHPOBAHUE y yUAIIUXCs OOIIEYyd4eOHBIX YMCHHUI M HABBIKOB, YHHBEPCAIbHBIX CIIOCOOOB ICSITEIBHOCTH M KIFOUEBBIX KOMIIETCHIIMH. B aTOM
HaIpaBJICHUU TMPHOPHUTETAMH JIIs yueOHOTO TpeaMera «Heopranmueckas XUMAS» Ha CTYIIEHH OCHOBHOTO 00pa30BaHUS Ha 0a30BOM YpOBHE SIBISIOTCS: CpaBHEHHE OOBEKTOB, aHAJN3, OLICHKA,
KIaccuUKaIMsl MOJYyYCHHBIX 3HAHWH, MOMCK WH()OPMAIIMU B Pa3IHYHBIX UCTOYHHUKAX, YMCHHI HAONIOIaTh W OMUCHIBATH MOJYUYCHHBIC PE3YJIbTAThI, MPOBOIUTH 3JCMECHTAPHBIA XUMHUCCKUI
SKCIICPUMEHT.

CTPYKTYPA KYPCA

Ne Paznen mporpammet OO0111Ee€ KOJIMYECTBO YaCOB
1 [ToBTOpPEHNE OCHOBHBIX BOIIPOCOB Kypca 8 Kilacca M BBEJEHHE B Kypc 9 kiiacca 7
2 Meraiist 15
3 CBoiicTBa MeTaJUIOB M UX coequHeHUH. [IpakTiukym Nel 3
4 Hewmeramns! + npaktukym Ne2 «CBolCTBa HEMETAJIOB U MX COEAUHEHUI» 23
5 Opranuyeckue COeJUHEHHs 10
6 XuUMHUS U KU3Hb 4
7 PesepBHOE Bpems 2

Hroro: 66




COJAEPXAHUE ITPOI'PAMMBI

IToBTOpEHME OCHOBHBIX BOIIPOCOB Kypca 8 kjacca H BBeJleHUe B Kypc 9 kiacca (7 1)

XapaKTepuCcTHKA IIEMEHTA M0 €ro MOJIOKEHUIO B IIEPHOINYECKOl cucteMe XuMudeckux anemenTos JI. M. MenneneeBa. CBOHCTBa OKCHAOB, KHCJIOT, OCHOBAaHUH M COJIEH B CBETE TEOPHHU
3NEKTPOIUTUIECKON TUCCOIMALUU U MIPOIIECCOB OKUCIICHUSI-BOCCTAHOBNICHUS. ['eHeTnueckne psiipl MeTauia U HeMeTayuta. IloHaTre o mepexoaHbIX aneMeHTax. AMdoTtepHOCTh. 'eHeTHUeCKnit
pAa epexoqHoro aneMenTa. [lepuoanueckuil 3ak0H U epuoinyeckas cucreMa XuMuueckux anemeHToB [1. Y. MenneneeBa B cBeTe yueHUs 0 CTpoeHUH aroma. VX 3HaueHue.

JlaGopaTOopHBIii OMBIT.

Ne 1. Tlomygenne THAPOKCHIA IIMHKA U UCCIIEIOBAHIE €T0 CBOMCTB.

Tema 1. Metasibi (15 4)

IlonoxxeHne MeTalIoB B IEPUOAMYECKOHN cucTeMe XuMuueckux anemeHToB [[. M. MengeneeBa. Merauinueckas KpUCTAJIIMUECKAsl pelIeTKa U MeTauIndeckass XHUMHUYECKasi CBS3b.
O6mue ¢uznyeckne cBoicTBa MetayutoB. CIUIaBbl, MX CBOWCTBA M 3HaYeHHE. XUMHUYECKNE CBOWCTBA METAIOB KaK BOCCTAHOBUTENEH. DIEKTPOXUMHUYECKUI psill HAPSHKEHUH METAIIOB M €ro
UCIIOJIb30BaHKE VISl XapaKTEePUCTHKH XMMUYECKHUX CBOWCTB KOHKPETHBIX MeTasioB. CHOCOOBI MOJIydeHUs] METaJUIOB: MHPO-, THAPO- U JeKTpoMeTauryprusi. Kopposusi MeTanioB U CHocoObl
00pBOBI ¢ HEH.

OO1mas XxapakTepUCTHKA LIEJTOYHBIX MeTasioB. Mertaiuisl B nipupoje. Obmume criocoObl nx nosydeHus. CtpoeHne aromoB. lllenouHsle MeTaiubl IpOCTHIE BELECTBa, UX (HU3UUECKHE U
XMMHUYECKHE CBOWCTBA. BakHeIINe COeTMHEHNS ENTOYHBIX METAIIOB — OKCH/BI, THIPOKCUABI M COJH (XJIOPUIbI, KapOOHATHI, Cylb(aThl, HUTPAThl), UX CBOICTBA U MPUMEHEHNE B HAPOIHOM
xo3siictBe. Kanuitabie ynoOpeHust.

OO1mast xapakTepuCTHKa 3IeMEHTOB Ii1aBHO#M noarpynmsl II rpymnmn b1. Ctpoenne atomos. Lllenoyno3eMenbHble METAIUIBL - TIPOCTHIE BEIIECTBA, NX (PU3UUECKUE M XMMUYECKHE CBOMCTBA.
Baxneiimme coeanHeHUs METOYHO3EMENBHBIX METAJUIOB — OKCHbBI, THAPOKCHUABI U COJIM (XJIOPHIbI, KapOOHATHI, HUTPATHI, Cynb(aTsl U (ocaTel), X CBOWCTBA U MPUMEHEHHE B HAPOIHOM
XO35ICTBE.

Amomuanii. CTpoeHne aToma, pU3ndecKue U XHMHUYECKHE CBOIMCTBA MPOCTOTO BemecTBa. COeqUHEHNS allOMUHUS OKCHI M THIPOKCHI, MX aM(OTEpHbIH XapakTep. Baxnelmme comm
amtoMuHus. [IpumMeHeHre aTtoMUHUS U €r0 COeTMHEHU.

XKenezo. Crpoenne aroma, (pu3ndeckne W XUMIYECKHE CBOWCTBA MPOCTOTO BEIIECTBA. | eHETHYECKUE PSIBI Fe”" u Fe*'. Kauecrpennsie peaknuu Ha Fe’" u Fe*. Baxneiimme conn
JkKele3za. 3HaueHHe XKeJle3a, €ro COeAMHEHNH U CIUIaBOB B MIPHPO/JIE U HAPOTHOM XO3sCTBE.

Jlemonctparuu. O0pa3ipl METOYHBIX U IMIEeT0YHO3EMENBHBIX MeTalioB. O0pasibl criaBoB. B3aumonelicTBHEe HATPUS, JTUTHS U KaIbIHsI C BOJOW. B3anMoseiicTBue HaATpUs U MarHus C
KHciopoJoM. B3anmonelictBue MetaimioB ¢ Hemerammiamu. [lomydenne rkapokcunos skenesa (II) u (II). Tlomyuenne ruapoxcnaa amOMHHHS W €TO B3aWMOJEHCTBHE C pacTBOpaMM KUCIOT U
LIEJIOYEH.

JlabopaTopHbIe ONBITHIL:

Ne3. O3nakomiieHue ¢ 00pa3aMu METaJIOB.
Ned. BzanmozelicTBHE METAJUIOB C PACTBOPAMH KHCIIOT U COJIEH.
NeS. O3nakomiieHne ¢ 0O6pa3namMmu IPUPOTHBIX COSANHEHUH: a) HAaTpHsL; 0) KaJbLus; B) aJIOMUHMS; T) xKele3a. 6. KauecTBeHHbIE peakiiy Ha HOHEI
Fe*" n Fe*.
Tema 2. Mpakrukym Nel CBoiicTBa MeTAJJIOB M HX coequHeHu (3 1)
Nel. OcymiecTBieHHE ETOYKH XMMUYECKHUX MTPEBPAIEHUN METALIOB.
Ne2. ITomyuenue u cBOKCTBA COEAMHEHUM METAILIIOB.
Ne3. PenreHne skCriepUMEHTANIBHBIX 33]a4 Ha paclio3HaBaHKE U MOJTY4YEeHUE BEIIECTB.

Tema 3. Hemeramasl + Ipakrukym Ne2 «CBoiicTBa HEMETALIOB H UX coeaunenuin» (20 +3 )

OO0mas XapakTepUCTHKAa HEMETAJUIOB: TMOJIOKEHHE B mepuonuveckoil cucreme J[I. WM. MenzgeneeBa, OCOOCHHOCTH CTPOCHHS aTOMOB, JJIGKTPOOTPHIATEIBHOCTh Kak Mepa
«HEMETAJUIMYHOCTHY», PAJ NEKTPOOTpHLATENbHOCTH. KpucTaminmueckoe CTpoeHHE HEMETAJUIOB - HPOCThIX BemiecTB. AsoTponus. dusmdeckue cpoiicTBa HeMmeTautoB. OTHOCHTENBHOCTH
TIOHATHI «METaJUD), KHEMETAIID).



Bomopon. ITonoxenne B mepuoandeckoil cucreme xumudeckux smeMeHToB /1. M. MenneneeBa. CtpoeHne aroMa W MOJIEKy/Ibl. DU3MUECKHe W XMMHYECKHE CBOWCTBA BOJOPOIA, €ro
MOJTy9eHHE U TPUMEHEHHE.

OOmmas xapakrepuctika ranoreHoB. Ctpoenne aromoB. [IpocTeie BeiecTBa, ux (hU3MUecKHe U XUMHYecKue CBOHCTBAa. OCHOBHBIE COEIMHEHHS T'aJOT€HOB (TAIONC€HOBOJOPOIBI H
raJloreHu/bl) X cBoicTBa. KauecTBeHHas peakuyns Ha xyopua-uoH Kparkue cBenenus o xyope, bpome, ¢prope u noze. [IppuMeHeHne raqoreHoB 1 UX COSIMHEHUH B HAPOIHOM XO35HCTBE.

Cepa. Ctpoenne aToma, aJUIOTPOIIHS, CBOHCTBA U IpuMeHeHHe pomOudeckoil cepsl. Oxennpl cepsl (I1) u (VI1), nux momydenue, cBoiictBa u nmpuMeHeHne CepoBOJOPOAHAS M CEPHUCTAS
kucioTel. CepHast KUCIIOTa U €€ COJIH, X ITPUMEHEHHE B HApoJHO X03sicTBe. KauecTBeHHas peakuys Ha cyab(aT-1oH.

Pewienue akcnepumeHTanbHbIX 3a1a4 o teme «lloarpynna kucioponaay.

A3zoT1. CTpoeHne aToMa ¥ MOJIEKYIIbI, CBOHCTBA IMPOCTOTO BellecTBa. AMMHAK, CTPOCHHE, CBOHCTBA, MMOJTydeHne U puMeHeHne. Coyli aMMOHUS, UX CBOWCTB M mpuMeHeHne. Oxcunsl azota (I1) u
(IV). A3oTHast KuCJI0Ta, ee CBOWCTBA U MPUMEHeHHe. HUTpaThl M HUTPHUTSI, MPOOIEeMa HX COJICPIKAHUSI B CENbCKOXO3IHCTBEHHOM MPOAYKIMU. A30THBIC yI0OPEHHUSI.

dochop. CtpoeHne aToma, aIOTPOIIUs, cBOicTBa Oesoro u kpacHoro (¢ocopa, ux npuMeHenue. OcHOBHBIE coeanHenus: okcua dpocdopa (V), oprodochopHas kuciora u dhocdarsl.
®dochopHBIe yIOOpCHUS.

Yrnepoa. CtpoeHne aTtoma, ajulOTPOINUs], CBOMCTBA allIOTPONHBIX Moandukanuii, npuMmenenue. Okcunsl yraepona (II) u (IV), ux cBoiictBa n npumenenue. KauecTBeHHast peakuusi Ha
yTIIeKucTbii ra3. KapOoHaThl: KambIMT, COJA, MOTAI, UX 3HAUCHNE B IPUPOJIC 1 KU3HH YeJoBeKka. KauecTBeHHas peakius Ha KapOOHaT-HOH.

INony4enue, cobupanue u pacno3HaBaHUe Ta3oB.

Kpemnunii. CtpoeHne aToma, KPHCTAUIMUECKUI KpeMHHH, ero cBoiicTBa W mpuMeHeHune. Oxcun kpemuus (IV), ero mpupomssie pazHOBHAHOCTH. CHIIMKATHl. 3HaueHHE COCOUHCHUI
KPEMHUSI B )KMBOW M HEXMBOH npupoje. [IoHsITHE 0 CHIIMKATHOM ITPOMBIIUICHHOCTH.

Pemenne skcriepuMeHTaNbHBIX 33124 110 Teme «[loarpynis! a3ora u yrieponaay.

Jemoncrparmu: OOpasIpl TaJIOTEHOB - MPOCTHIX BEHIECTB. B3amMoelCTBHE TalOTCHOB C HaTpHEM, allOMHHHEM. BrITecHeHHME XJiopoM Opoma WM MOAa M3 PacTBOPOB MX COJIEH.
B3anmopeiicTBue cepbl ¢ METaJUIaMH, BOJOPOJIOM M KUCIOPOIOM. B3anmoieiicTBiie KOHIIEHTPUPOBAHHOM a30THOW KHCIOTHI ¢ Melpto. [lorolieHne yriieM pacTBOPEHHBIX BEIIECTB HIH T'a30B.
Boccranosnenne Menm u3 ee okcuzaa yruiem. OOpasiel IPHPOIHBIX COSAMHEHWH Xiopa, cepsl, (ocdopa, yriaepoma, kpemHus. OOpasipl BaXKHEHIINX AT HAPOJHOTO XO3SHCTBa CyNb(haros,
HHUTPATOB, KapOoHaTOB, (hocharoB. OOpa3Lbl CTEKIA, KEPAMUKH, IEMEHTA.

JlabopaTopHBIE OMBITHL:

Ne7. KauecTBeHHas peakius Ha XJIOPUI-HOH.

Ne8. KauecTBeHHas peakius Ha Cynb(haT-HoH.

Ne9. PacniosHaBaHue conelt aMMOHHSL.

Nel0. [Nomy4eHue yriaeKucaoro rasa 1 ero pacro3HaBaHUe.

Nell. KagectBeHHast peaknus Ha KapOOHAT-HOH.

Nel2. OznakomieHHe ¢ IPUPOTHBIMU CUINKATaMH.

Nel3. OznakomiieHHE C IPOAYKITNEH CHIIMKATHON IIPOMBIIIEHHOCTH.

Tema 4. Oprannyeckue Bemecrsa (10 u1)

BemecTBa opranndeckie U HEOPraHWYECKHE, OTHOCHTEIFHOCTh IOHATHS «OPTaHWYECKHE BemiecTBay. [IpudanHB MHOT00Opas3nsi OpraHNYecKUX COCAWHEHWH. XHMHUYECKOe CTpPOCHHE
OpraHHYECKUX COCAUHEHHI. MOJIeKyIIApHbIE U CTPYKTYPHbIE (POPMYJIBI OPIraHUYECKHX BEILIECTB.

MeraH u 3TaH: cTpoeHne Mojekyi. ['openne Merana u staHa. Jlerunpruposanue raHa. [Ipumenenne MeTana.

XHUMHYECKOE CTPOCHUE MOJIEKYJIbI STHIICHA. JIBOMHAs CBA3b. B3aumoneiicTBue 3tuineHa ¢ BoAou. Peakuyuu nonuMepusanuu stuieHa. [1oJmMaTuineH 1 ero 3HaueHue.

IToHsATHE O IPENETBHBIX OHOATOMHBIX CIIMPTAX Ha MPUMEPAax METAHOIA M 3TaHOMA. TPEXaTOMHBIHN CIIHMPT - TIHIEPHH.

[TonsiTHe 006 anpaernaax Ha npuMepe yKCycHoro anpaerujga. OKUciIeHHe allbAeruaa B KHCIOTY.

OnHOOCHOBHBIE TIpE/ie/IbHBIE KapOOHOBBIE KUCIOTHI Ha NpHMEpEe YKCYCHOM KuCIOThl. Ee cBoiicTBa um mpumeHeHue. CTeapuHOBasi KHCIOTa KaK IPEACTABUTENb KUPHBIX KapOOHOBBIX
KHCJIOT.

Peakuuu sTepudukanuy 1 NOHITHE O CIOXKHBIX 3dupax. KUpsl Kak clIokHbIE GUPHI TITUIEPHHA U )KUPHBIX KUCIIOT.



[ousiTne 06 aMHHOKMCIIOTAX. Peakiiy momKoHAeHCAITNH. benku, X cTpoeHne u ONOJIOTHIecKas pojib.

[MonsTre 06 yrneBomax. ['moko3a, ee cBoiicTBa 1 3HaYeHue. Kpaxman u 1iesutionosa (B cpaBHEHNH), HX OMOJIOTHYECKast pOJIb.

JlemoncTparuu. Moenu MoJieKyll MeTaHa U APYTUX YIIeBOAOPOJOB. B3anMoeiicTBue 3THiIeHa ¢ OpPOMHOM BOJOH U pacTBOPOM IepMaHraHata kamus. OOpasiibl STaHOoJa U TIUIEpUHA.
KauecTtBeHHast peakiuss Ha MHOTOATOMHBIC CHUPTHL. [loimydeHHe YKCYCHO-3THIIOBOTO 3dupa. OMbuleHHE >Xupa. B3amMonmeiicTBHe TIIFOKO3BI C aMMHAaYHBIM pPacTBOPOM OKCHIa cepebdpa.
KauecTBeHHas peakuus Ha KpaxMail. JJokazaTeiabCTBO Hauu4us (YHKIMOHAIBHBIX TPYIIN B PACTBOPaX aMUHOKHUCIIOT. ['opeHne 0esKkoB (LIepCcTH WK NTHYbHX NepbeB). L[BeTHbIe peakuun GeKoB.

JlabopaTopHBIE OIBITHI.

Nel4. UzrotoBnenre Moiesaei MOJIEKYN YTI€BOAOPOIOB.

Nel5. CpoiicTBa riumepuHa.

Nel6. B3anmogeticTBre rimtoko3s! ¢ ruapokcunoM mean (1) 6e3 HarpeBanus v Ipy HarpeBaHUU.
Nel7. B3aumogeiicTBre kpaxmaia ¢ HOJO0M.

Tema 5. Xumusi v ;ku3Hb (4 1)

UYeioBek B MUpPE BEILECTB, MATEPUAIOB U XUMUYECKUX PEAKIIMM.

Xumus 1 310poBbhe. JIekapcTBEHHBIE MPETapaThl U MPOOIIEMBI, CBSI3aHHBIC C MX IPUMEHCHUEM.

Xumus v muma. KanopuiHOCTB j)XupoB, OEJIKOB 1 yriieBo10B. KOHCepBaHTHI MUIEBBIX TIPOAYKTOB (IIOBapPEHHAS COJIb, YKCYCHAsI KUCIIOTA).

XuMH4ecKkne BemecTBa Kak CTPOUTENBHEIE U TTOICTI0YHBIC MAaTepHAITBI (MEJ, MPaMop, H3BECTHSK, CTEKIIO, IIEMEHT).

[TpupoaHBIE NCTOYHKUKH YTII€BOAOPOJOB. HedTh M mpupoIHEI ra3, X NpUMEHEHHE.

XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CPe/ibl U €ro MoCIeACTBUS.

[IpoOmempl 6€30MaCHOTO WCIOJB30BAHUS BEIIECTB W XUMHYECKUX PEaKIWH B TIOBCEAHEBHOW JKM3HH. TOKCHYHBIC, TOPIOYHE ¥ B3PHIBOOIACHBIC BEIISCTBA. DBBITOBas XMMHYECKas
TPaMOTHOCTb.

Pe3epBHOe Bpems — 2 yaca

TPEBOBAHUS K YPOBHIO ITIOJAI'OTOBKH BBIITYCKHHUKOB
B pe3ynibmame usyuenus Xumuu y4eHuK 00J1ceH
3HATH/IIOHUMATD

®  XUMUYECKYIO CUMBO0IUKY. 3HAKH XUMHUYCCKUX DJICMCHTOB, q)OpMyJ'IBI XUMHUYECKUX BCUICCTB U YPAaBHCHHUA XUMHUYCCKUX peaxunﬁ;

®  gavicHelluiue Xumudeckue NOHAMUA: XUMHICCKUI OJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIBHBIE aTOMHasl U MOJICKYJIIApHAasA MacChbl, HOH, XUMHUYECKas CBsA3b, BCUIECTBO, K.HaCCI/I(bI/IKaI_II/Iﬂ

BCLICCTB, MOJIb, MOJIApHAd Macca, MOJ'I?[pHBIfI O6I>CM, XUMHUYCCKasl peaKkuusi, KJ'IaCCI/Iq)I/IKaL[I/ISI peaKL[PIfI, QJICKTPOJHUT U HEIJICKTPOJIUT, DJICKTPOJIUTUYCCKASA AUCCOLUAIUA, OKUCIUTCIb U
BOCCTAaHOBHUTCJIb, OKHMCJIICHUEC U BOCCTaAaHOBJICHUC,

® OCHO6HbBIE 3AKOHbL XUMUU. COXPAHCHUA MaCChl BEIIECTB, IIOCTOSTHCTBA COCTAaBa, Hepnozmqecm/lﬁ 3aKOH,

YMETH
®  Ha3bléamb:; XUMHUYCCKHAC DJIEMCHTHI, COCIUHCHUA N3YYCHHBIX KIIaCCOB,

® 00vaAcHAmMb: HU3NYECKUIT CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEPa XMMHUYECKOTO AJIEMEHTa, HOMEPOB I'PYIIIbl U IEPHOAa, K KOTOPHIM 3JIEMEHT NPHHAIICKHUT B IIEPUOJHUECKON cucTeMe
J.U. Menneneea; 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB AJIEMEHTOB B IPE/iesiaX MaJIbIX MIEPUOJIOB ¥ TTIABHBIX MOATPYIIN; CYIIHOCTh PEAKIIMl HOHHOTO OOMEHa;

® xapaxkmepu3zoeamb: XUMHUYCCKHUEC BJICMCHTBI (OT BOaOpOdAa N0 KaJ'IBL[I/ISI) Ha OCHOBEC HX IIOJIO’)KCHHA B HCPHOZ[PI‘ICCKOP‘I CHCTEME I[.I/I.MeH/:[eneeBa 1 0COOCHHOCTEH CTpOCHUA UX ATOMOB;
CBA3b MCXKAY COCTAaBOM, CTPOCHHUEM U CBOMCTBaAMHU BCHICCTB, XUMHUYCCKUC CBOMCTBA OCHOBHBIX KJIaCCOB HCOPraHUYCCKUX BCUICCTB,

® onpedejmmb: COoCTaB BCHICCTB IIO HUX (bopMynaM, MIPUHAJIE)KHOCTh BEIIECTB K ONPEACICHHOMY KJIACCy COC,Z[PIHCHI/Iﬁ, THIIBI XUMHWYCCKUX peaKHI/IfI, BAJICHTHOCTb MU CTCIICHB OKHCJIICHUA
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JIEMEHTA B COEIMHEHHSX, THII XAMUIECKON CBSI3H B COCIMHEHHSIX, BO3MOKHOCTb IIPOTEKAHUS PEaKIIii HOHHOTO 0OMEHa;

® cocmagnamy. HOpMyIbl HEOPTAaHWIECKUX COEAMHEHMI M3YYEHHBIX KIACCOB; CXEMBI CTPOEHHsS aToMoB IepBbIX 20 3rmeMeHTOB mepuoandeckoil cucrems! [.M.MenneneeBa; ypaBHEHHS
XUMHUYECKHUX PEaKIIMii;

® obpawampca ¢ XAMIYECKOHW IOCYIOU U JJAOOPAaTOPHBIM 000pyOBAHUEM;

®  pacno3nasams ONGIMHLIM RYMeM: KUCIOPO, BOAOPOI, YIIICKUCIBIA ra3, aMMHaK; pPacTBOPBI KUCIIOT M ILEJIOYEH, XJIOpH-, CyIb(ar-, KapOOHAT-HOHBI;

®  @bLINUCAMB: MACCOBYIO JIOJIO XMMHYECKOTO 3JIEMEHTa 10 (OpMysie COSIMHEHHs; MacCOBYIO JOJIIO BEIIECTBA B PacTBOPE; KOJIMYECTBO BELIECTBA, OOBEM WIIM Maccy 110 KOJIHYECTBY
BEIIIECTBA, 00BEMY MIIM MacCe PEareHTOB MIIH MIPOAYKTOB PEAKIINH;
UCNOIb306aMb RPUOOPEn eHHblE 3HAHUA U YMEHUA 8 NPAKIMUYECKOU 0eAmebHOCIU U N08CEOHEBHON HCUZHU JUTS:

e (e3omacHOro oOpalleHus ¢ BEIIeCTBAMH U MaTepHalIaMH;

®  HKOJIOTHYECKH IPAMOTHOTO MOBEICHUS B OKPYXKaIOLIeH cpelie;

®  OICHKH BIMSHUSI XHMUYECKOTO 3arpsA3HEHHsI OKPYXKAIOIIeH Cpeibl Ha OPraHh3M YelOBeKa;
® KPUTHUYECKOH OLECHKH HH()OPMALMH O BEIIECTBaX, HCIIOIb3yeMBIX B OBITY;

® [IPUTOTOBJICHHS PaCTBOPOB 33aJaHHOM KOHIICHTPALUH.

YYEBHO-METOJUYECKOE OBECIIEYEHUE ITPEIMETA

Yueono-memoouuecxkuii komniekm yyumens:

1.T'abpuenan O. C., Bockobouinuxosa H. I1., Huyxosa A. B. HacronpHas kaura yantens. XuMus. 9 k i1.: Mertoandeckoe nmocodue. — M.: poda, 2008.

2.I'abpuensn O. C Xumus. 9 xi1.: KoHTposibHBIE U TpoBepouHbIe padboThl K yueOHuKy O. C. I'abpuensaa «Xumus. 9» O. C. I'abpuensn, I1. H.bepeskun, A. A. YmakoBa u np. — M.: Ipoda,
2003—2005.

3. labpuensn O. C., Bockobounukosea H. Il. Xumus B Tectax, 3amavax, ymnpaxHeHusx. 8— 9 ki — M.: [Ipoda, 2007.

4. I'abpuensan O.C. Xumus. 9 kmacc: yaeOHUK 111 0011e00pa3zoBaTenbHbIX yapexkaenuit. — M.: [Ipoda, 2005.

5.Iabpuensin O.C., Cuupnosa T.B. zyqaem xumuto B 9 ki1.: [lnpaktrudeckue Matepuansl. — M.: bink mimroc, 2004.

Jumepamypa ons ywawjuxca:
1.0.C.I'abpuensn «Xumus, 9 xkimaccy», M. JIpoda,, 20091
2.0.C.T'abpuensa «Mpl u3ydaeM XuMHIo, 9 xiacey», M., JIpoda, 2003

MyabsTuMeuiiHbIe MOco0us:

1.bepnonocos C.C. MynbTuMeuitHOE IpHIIOKEHHE K yaeOHUKY. 9 knace. «Pusukon». 2009

2.ActapeB C.B. Ypoku XuMuu ¢ IpuMeHEHHEM HH()OPMAITMOHHBIX TeXHOJOTHi . 9 kimacc. M.: «I'mobyc» 2009
3.denucosa B.I'. Macrep —knacc yunrens xumuu 8-11 ximaccsl. M.: «I'modyc» 2010

KpOMe TOro, nNpu BE€ACHUU KypCa Ha YPOKE UCIIOJIb3YCTCS CCPUl MyHLTHMe,HPIfIHLIX YPOKOB U Hp€3€HTaIII/II71, pa3pa60TaHHI)IX Y4UTCIIEM



2. /luoakmuueckoe obecneuenue yuednozo npoyecca Hapsaody ¢ yueOHol Tumepamypoi eKiiouaem:
- yueOHbBIE MaTepHaAIbl WIDTIOCTPATHBHOTO XapaKkTepa (OTOpHbIE KOHCIEKTHI, CXEMBI, TaOJUIIbI, AMarpaMMbl, MOAEIH H Jp.);
- yueOHbIe MaTepHallbl HHCTPYKTUBHOTO XapakTepa (MHCTPYKIIHH [0 OpTaHHU3aIlUi CAMOCTOSATEIEHONW PabOThI yJaIITHXCs,)
- WHCTPYMEHTapHi IMarHOCTHKW YPOBHSA OOYYCHHOCTH YdamIuxcsl (CpelcTBa TEKYIIEro, TEMaTH4YEeCKOTO M HTOTOBOTO KOHTPOJISI YCBOCHHUS YUYAIUMHCS COJICp)KaHHS OHOJOTHYECKOTrO
o0pazoBaHus);
- BAPMAHTHI Pa3HOYPOBHEBBIX M TBOPUYECKUX JOMAIIHUX 3a/1aHUH;
- MaTepualibl BHEKJIACCHOM U Hay4HO-HCCIIEA0BATEILCKON PadOTHI 10 MpenMeTy (IepeueHb TeM pedepaToB U McCiIea0Banuil 1o yueOHoW qucuumuHe, TpeboBanus kK HUP, pexomennyemas
JIUTEpaTypa).
Humepuem-pecypcot
e chem.msu.su
e hemi.nsu.ru
e college.ru
e school-sector.relarn.ru
e alhimikov.net
o alhimik.ru
e chemworld.narod.ru

KPUTEPUU ONEHNBAHUA

Yemuvie omeemot

Onenka «5»:

- OTBET IOJIHBIA U MPABUIILHBINA HA OCHOBAHWUHU M3YYECHHBIX TCOPHIA;

- MaTepHall H3JI0KEH B ONPEACICHHOM JIOTMYECKOM MOCIICA0BATEIBHOCTH, JIUTCPATYPHBIM S3BIKOM;

- OTBET CaMOCTOSITEILHBIH.

Onenka «4»:

- OTBET MOJIHBIN ¥ MPABIIbHBIA HA OCHOBAHUHU U3yYCHHBIX TEOPHIA;

- MaTepua U3JI0XKEH B OMPEICICHHON JIOTMUECKON TTOCIEA0BATEILHOCTH, IPU 3TOM JIOMYIIEHBI JIBE-TPU HECYIICCTBCHHBIC OIIMOKHU, UCIPABICHHBIC TI0 TPCOOBAHHIO YIUTEIIS.
Onenka «3»:

- OTBET IOJHBIHN, HO MPH 3TOM JIOIMYIIICHA CYIIECTBEHHAS OIMOKA WM OTBET HETIOJHBIN, HECBA3HBIH.

Ouenka «2»:

- TIpH OTBeTE OOHAPY)KEHO HEMOHMMAaHHE YJaIlllMMCS OCHOBHOTO COJAEpKaHMs y4eOHOro MaTepualia WM JOITYIICHBI CYIIECTBEHHBIE OIMIMOKH, KOTOPBIE YJaIlUHCS HE MOXKET WCHPaBUTH MPU
HaBOJAIINX BOMIPOCAX YIUTEIS.

Ilpakmuueckue padomor OICHKA DKCTICPUMCHTAIBHBIX YMeHU. OlleHKa CTAaBUTCS HA OCHOBAHMM HAOIOICHHS 32 YYAlTUMICS U TMCbMEHHOTO OTYEeTa 3a padoTy.

Ouenka «5»:

- paboTa BEINOJIHEHA MOJHOCTHIO M MTPABUIIBHO, CCTIaHbI PABIIBHBIC HAOMIOICHUS U BBIBOIBL;

- 3KCIIEPUMEHT OCYIIECTBIICH IO IJIaHY C YIETOM TeXHUKH 0€30IaCHOCTH U IIPaBUi pabOTHI C BEMIECTBAMH U 000PYIOBaHHEM;

- IPOSIBIICHBI OPraHU3allMOHHO-TPYIOBBIC YMEHHS (TIOAICPKUBAOTCS YUCTOTA pab0OYero Mecta M MOPsIOK Ha CTOJIE, 3KOHOMHO HUCIONB3YIOTCS PEAKTUBEI).



http://www.chem.msu.su/rus/
http://www.hemi.nsu.ru/
http://college.ru/chemistry/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://www.alhimikov.net/
http://www.alhimik.ru/
http://chemworld.narod.ru/

Ouenka «4»:
- paboTa BEIIIOJIHEHA NPABHIIBLHO, C/ICNIaHbI TPABUIIbHBIC HAOIIOCHUS U BHIBOIBI, HO IIPH 3TOM AKCIIEPUMEHT IIPOBEJICH HE ITOJHOCTHIO MITH JOIYIECH b HECYIIECTBEHHBIE OIMOKH B paboTe C
BEIIIECTBAMH U 000PY/IOBaHUEM.
Ouenka «3»:
pa60Ta BBITIOJTHEHA MPAaBUJIBHO HE MCHEC YEM HAIIOJIOBUHY WJIM JOMYHICHA CYHICCTBCHHAasA omunoKa B X04€ OKCIICPUMEHTA, B O6’IJSICHCHI/II/I, B O(DOpMJ'IeHI/II/I pa6OTI)I, B CO6J’I}OI[CHI/II/I ImpaBuiI
TEXHUKH 0€30IaCHOCTH IpH paboTe ¢ BemeCTBaMU B 000pyIOBaHUEM, KOTOPAs HCIIPABIIETCS MO TPEOOBAHUIO YIUTEIIS.
Ounenka «2»:
- IoTymieHs! 1Be (1 6oJjIee) CymeCTBEHHBIE OTMOKN B X0/I€ SKCIIEPUMEHTa, B 00BSICHEHNH, B 0(OPMIICHUH PaOOTHI, B COOIIOACHUH MTPAaBHUII TEXHUKH 0€30IIaCHOCTH P paboTe C BEIecTBaMH U
00opyioBaHueM, KOTOPBIE YJallluiics He MOXKET UCTIPABUTH JaXke N0 TPeOOBAHUIO YUUTEIIS.
Ymenue pewsams pacuemnoie 3adauu
Ouenka «5»:
- B JIOTUYECKOM PacCyKJCHUH U PEIICHUH HET OIMOO0K, 3a/1a4a pelieHa pauoHalIbHBIM CII0CO00M.
Ouenka «4»:
- B JIOTUYECKOM PacCyKJCHUH W PEIICHUH HET CYIIECTBEHHBIX OMMOO0K, HO 3a/1aua pelieHa HepaloOHaIbHBIM CIIOCO0OM MM JIOIYIIEHO He 0oJiee BYX HECYIECTBEHHBIX OMINOOK.
Ouenka «3»:
-B JIOTHYECKOM PACCYXX/ICHUU HET CYIIECTBEHHBIX OUIMOOK, HO JOIYIICHA CYLIECTBEHHAs OIIMOKA B MAaTEMaTHUECKUX PAcUeTax.
Ounenka «2»:
- HMEIOTCS CYIIECTBEHHBIC OIIHNOKHM B JJOTHYECKOM PAacCyXJICHUH U B PEIICHUH.
Konmponsnsie padomoi
Onenka «5»:
-OTBET MOJIHBIN U IPaBUJIbHBIHN, BO3MOXHA HECYIIIECTBEHHAs OLIHOKA.
Ouenka «4»:
- OTBET HEIOJIHBII WK JIOTYIIEHO He 0oJiee ABYX HECYIECTBEHHBIX OMINOOK.
Ounenka «3»:
- paboTa BEIIIOJIHEHA HE MEHEE YeM HalloJIOBUHY, JOITyIIeHa OIHA CYIIECTBEHHAsI OIMOKA U ITPH 3TOM JIBE-TPH HECYIICCTBEHHBIC.
Ouenka «2»:
-paboTa BBINOJIHEHA MEHbIIIE YeM HAIIOJIOBHHY MJIM COIEP)KUT HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.
Tecmosbie KOHMPOAbHBIE PAOONLbL
Ouenka «5» - 88-100%
Ounenka «4» - 62-86%
Ouenka «3» - 36-60%
Ouenka «2» - 6-34%.




