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1. NOSACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma no yueoHomy npeamery «Xumusi» 9 KJ1acc cocTaBlieHa B COOTBETCTBHH C:
- ®3 - 273 o1 29.12.2012 «O6 obpazoBanuu B Poccutickoit deneparumy,
- denepanbHOTO KOMIIOHEHTA TOCYIApPCTBEHHOI'O CTaHJapTa OCHOBHOTO OOIIEro oOpa3oBaHUs I10
XMMHUU YTBEPKAECHHOTO pruka3oM Munobpazosanus PO Ne 1089 ot 05. 03. 2004;
'(DeﬂepaHLHBIM nepeuHeM y‘-Ie6HI/IKOB, PECKOMCHAOBAHHBIX MI/IHI/ICTCpCTBOM 06p330BaHI/I$I U HaAyKu P® x
HCIIOJIBb30BaHUIO B 00pa30BaTEIbHOM MPOLEcce B 00I1e00pa30BaTEIbHBIX YUPESK ICHHUSIX;
- ABTopckoii mporpammbl O.C.I"abpuensu
- [Tonoxxenwust o paboueit mporpamme yueOHbIX mpeameToB, KypcoB MBOY «O(C)OIL Nely
- l'opoBoro kanenaapHOro yaeOHoro rpaduka,
- Yuebnoro miana MBOY «O(C)OIL Nel» na 2019-2020 y4.roxa.

1.2 Ileap1o 0Oy4eHNsI XUMHH B IIKOJIE SBJISIETCS OBJIA/ICHUE YHAIIMMUCS 3HAHUSAMHU U YMECHUSAMH,
HEOOXOAMMBIMU JIJISl UX PA3BUTHS, TBOPUYECKON MPOU3BOJCTBEHHON PaObOTHI, AJIsl 0OecreueHus
(YHKIIMOHAJIBLHOM IPAMOTHOCTH U COLIMATIBHON alalTalliy Pa3IMYHbBIX KATErOpUil HaceIeHUs
( paboTaromiast MOJIOIEKb, 00yJaroIIascs B MPohecCHoHabHOM cdepe U ap)

3agauyu Kypca XUMHUM:

Pa3BuTHE rOTOBHOCTH K ITOCJIE MIKOJIEHOMY HEIIPEPHIBHOMY 00pa30BaHHI0, 00ECIICUCHHE eTMHCTBA
00pa3zoBaTeNpHOTO IpOoCcTpaHcTBa B PD; pa3BuTHE XUMUYECKOTO MBIILICHUS, JOPMHUPOBAHUE Y HUX
YMEHHI CaMOCTOSTENFHO MPHOOPETaTh U MPUMEHSTH 3HAHUS, HAOIIOaTh U OOBIACHATH (PU3NUECKUE
SIBJICHUA.

OcBoeHMe CUCTEMbI HayYHBIX 3HAHUHM 00 SKCIIEPUMEHTAIbHBIX (haKTax, MOHITUAX, 3aKOHAX, TEOPUSIX,
METO/IaX XUMHUYECKOH HayKH, O COBPEMEHHON (PU3MYECKOM KapTUHBI MUPA, O ITMPOKUX BO3MOXKHOCTSIX
MNPUMCHCHUSA XUMHUYCCKUX 3aKOHOB B TCXHUKC U TCXHOJIOTUH;

dopmupoBaHre yMEHHI MOJICIUPOBAHNUS, IPOSKTUPOBAHHMS; TIOJIb30BAThCSl y4eOHON M CIIPAaBOYHOM
JUTEPaTypOl, IPUMEHEHUS B 00y4eHNU NH(OPMAIIMOHHBIX TEXHOJIOTH; SKCIIEPUMEHTAIIbHBIX
YMEHHIA: TI0JIb30BaThCS MPUOOPAMU U HHCTPYMEHTaMH, 00padaThIBaTh pe3ybTaThl U3MEPEHUH 1
ACIaTh BBIBOJAbI HA OCHOBE OKCIICPUMCHTAJIbHBIX TaHHBIX, CO6J'IIOI[&TB ImpaBuia 0€e30MmacHOCTH Tpyda u
OXpaHBbI KHU3HH;

Pa3BuTHe nHTEpeca K XUMHUH U TEXHHUKE, POPMUPOBAHNE TBOPUECKOIO OTHOIICHHUS K BHIOpaHHOM
npodeccur Ha OCHOBE TECHOMU CBSI3U O0YYEHHsI XUMUU C TPOU3BOICTBOM.

1.3. YueOHo- MeToANYECKMIT KOMILJIEKT:

1. Asropckas nporpamma O.C.I'abpuensna. [Iporpamma kypca xumuu ais 8-11kmaccos
o01reobpa3zoBarenbHbIX yupexaeHui.-M.: [Ipoda,2010.

2. Xumus 9xa1.: yueonuk (O.C.I'abpuensn-5-ensn, crepeorun-M.: [Ipoda,2007-319¢.

3.Xumus.8-9 xnaccel: Meroa. mocodue/O.C.I"'adbpunesn,A.B.Kynmosa.-M.:[Ipoda,2017.

4.Xumus. 9 kinacc: KOHTPOJIbHBIE U NTPoBepouHble paboThl K yueOHuKy O.C.I'abpuensna «Xumus. 9
kiace»/O.C.I'abpunesn,[1.H.bepeskun,A.A.Yakosa.-M.:[lpo¢a,2011.



OcHOBHOe coaepxaHHue Kypca

Beenenue. O0masi xapakTepucTHKA XUHMHUYECKUX 3JIeMEHTOB U XUMHUYECKHX PeaKIIuii.
Iepuonuyeckuii 3axkoH u Ilepuoauyeckas cucrema

xumuueckux yiemenToB . U. Menneneea (10 u)

XapakTepucTHKa 3JEMEHTA 0 €ro nojiokeHuto B [lepuoanyeckoi cucteMe XUMHUYECKUX 3JIEMEHTOB /1.
U. Menneneea. CBoMCTBa OKCHUIIOB, KUCIIOT, OCHOBAaHUHN U COJIEH B CBETE TCOPUHU DICKTPOIUTHUECCKOM
JIUCCOLIMAIIMM U OKHUCIICHUSI-BOCCTAHOBJICHUA. [IOHATHE O MEpPEeXOAHBIX 3JieMeHTaX. AMQOTEPHOCTb.
I'enernueckuil psag nepexogHoro snemeHta. llepumoamueckuii 3akoH u Ilepuoguueckas cucrema
xumuueckux anemeHToB [. M. Menneneea. Xumuueckas opraHu3alus KWBOW U HEKHBOM IPUPOJIBI.
XUMHUYECKUH COCTaB Alpa, MaHTUM M 3€MHOM KOpbl. XUMHUYECKHE D3JIEMEHTBl B KJIETKAX >XUBBIX
opraHu3MoB. Makpo- ¥ MuKpodseMeHThl. OO00IIeHHEe CBEACHUH O XUMHUYECKHX PEaKIIHsIX.
Krnaccudukarus XMMHYSCKUX PEaKIUN 10 Pa3IMYHBIM MPU3HAKAM: «YHCJIO M COCTAaB PEarnpyroiux U
00pa3ymIIUXCsl BEIIECTBY, «TEIUIOBOM 3(dekT», «HampaBlicHUE», «M3MCHECHUE CTCICHEH OKHUCIICHUS
AIIEMEHTOB, 00Pa3YIOIINX PearupyroIIne BEMECTBa», «(Pa3ay, «HCIIOIb30BaHue KaTtanu3aropay. [lonsaTue
O CKOPOCTM XHMHYECKOW peakuud. DakTopbl, BIMUSAIOIUE HA CKOPOCTh XHUMHYECKUX PEAKLMM.
Karanmzatops! u karanu3. UHMHOUTOpPEL. AHTHOKCHIAHTHI.

JdeMoHcTpanum.

Pazmumunpie popmer Tabmumpsr JI. Y. MenpeneeBa. Mojenn aToMOB 3JeMEHTOB 1—3-TO IMEpPHOIOB.
Mopnens cTpoeHust 3eMHOTO Iapa (TonepevHblil pazpe3). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peaKinu
OT IPUPOABlI PEArHpyIOUINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIUU OT KOHUEHTPALMU
pearupyromux BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEeakuu OT IUIOMIAg CONPUKOCHOBEHUS
pearupyronmx BemlecTB («KUMSAIIANA CIIOW»). 3aBHCHUMOCTh CKOPOCTH XHMHYECKOW pEakIuu OT
TeMIEpPaTypbl pPEearupyrolmrx BemECcTB. ['OMOreHHbIH M TeTeporeHHbI KaTanu3bl. dDepMeHTaTUBHBIN
karaiau3. IHrubuposanue.

JlabopaTopHbIe ONBITHI.

1. Tlomydyenue ruapoxkcuaa LWHKAa M HCCIENOBaHME €ro CBOWCTB. 2.MojennpoBaHHE MOCTPOCHHS
Ilepnoamueckoi cucteMbl XuMudIeckux dneMeHToB Jl. M. Menneneesa. 3. 3amenieHne Keiae30M MEIH B
pactBope cyiab(ara memu (II). 4. 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEAKIMUA OT HPUPOIBI
pearvpyrouurx BeecTB Ha MPUMEPE B3aUMOAEHCTBUS KUCIOT C METaJUIaMHU.

5. 3aBHUCHUMOCTD CKOPOCTH XUMHUYIECKON PEakiiy OT KOHIICHTPAIIUY PearupyIoNuX BEIIECTB Ha IPUMEpe
B3aMMO/JICUCTBUS IUHKA C COJISTHON KUCIOTON pa3inyHOM KOHUEHTPALIUHU.

6. 3aBUCHUMOCTb CKOPOCTH XHMHYECKOW peakIuu OT IUIOMIAAM COINPUKOCHOBEHHUS! PEarupyronmx
BelecTB. 7. MoAenupoBaHUe «KUILSIIETO CIOS». §. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH pPEaKIUu OT
TEMIIEpaTyphl PEearupyrolIuX BeUIeCTB Ha IMpuMepe B3ammopewcTBus okcuma meau (II) ¢ pactBopom
CEpHOM KHCIIOTHI pa3inUuHON TemrepaTypsl. 9. PaznoxkeHue mepokcuaa BOAOPOJa C MOMOIIbIO OKCHIA
mapranua (IV) m xartamasel. 10. OOHapykeHHMe KaTaia3bl B HEKOTOPBIX NHIIEBBIX mpoaykrax. 11.

I/IHFI/I6I/IpOBaHI/IC B3aHMOILeI>’ICTBHSI KHCJIOT C MCTAJlJTaMH YPOTPOIIMHOM.



IIpenmeTHBbIE pe3yabTaThl 00yUeHHSA

Yuamuiics X0JIKeH yMenb:

HCIIOJIB30BAaTh IIPHU XapaKTEPUCTUKE TIPEBPALICHUHN BEIIECCTB MOHITHUS: «XUMUYECKAsl PEAKLUD», «PEAKIINU
COCIIMHECHUSI», «PEAKIUU PA3IOKCHUD», «PEAKIMH OOMEHa», «PCaKIUU 3aMCUICHHS», «PCaKIuu
HEUTpanu3aum», «3K30TCPMUUECKUE PEAKITUNY», «IHIOTCPMUUCCKHIE PEaKIUN», KOOpaTHUMBIC PEaKIUmy,
«HEOOpaTUMBIE PEaKIUN», «OKUCIHTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIUN», «TOMOTCHHBIC PEaKIHI,
«TETEpPOTEHHBIC PEAKIUN», «KATATUTHUYECKUE DPEAKIUN», «HEKATATUTUUYECKUE PEAKIUN», «TCIUIOBOU
3¢ (HEeKT XUMHUYECKON PeaKIMmuy», KCKOPOCTh XMMUYECKOM PEAKITUIY, «KATAIN3aTOPY;

XapaKTepPU30BaTh XUMHUECKUE JJIEMEHTHl 1—3-T0 TEepUOJOB MO WX monoxeHuto B [lepmomuueckoit
cucreme xuMmmuueckux siaemeHntoB JI. M. MenjaeneeBa: XUMUYECKUM 3HAK, MOPSAIKOBBIM HOMED, NIEPUOI,
Tpynma, MOATPYyIa, OTHOCHTENIbHAS aTOMHAs Macca, CTPOCHHE aTtoMa (3apsij sipa, YMCiIO0 MPOTOHOB U
HEHUTPOHOB B szpe, O0Iee YHCIO 3JIEKTPOHOB, PACIPENETICHHE AJIEKTPOHOB IO 3JEKTPOHHBIM CIOSM,
MPOCTOE BEIIECTBO, (hOpMyJia, Ha3BaHWE M THUII BBICIIETO OKCHIA M THAPOKCHIA, JIETY4ero BOJIOPOIHOTO
COCTMHCHMS (TSI HEMETAIIIOB));

XapaKTepH30BaTh OOIIME XMMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHIOB W THIPOKCHIOB;, MPUBOAUTH
MIPUMEPHI PEAKIIHiA, TOATBEPKIAIONINX XUMAYECKIE CBOMCTBA aM()OTEPHBIX OKCHUIOB U THIPOKCHIOB;
JIaBaTh XapaKTEPUCTUKY XUMHUYECKHAX PEAKIMA MO YMCITY W COCTaBy MCXOAHBIX BEIIECTB M MPOAYKTOB
peaxium; TeroBoMy 3(Q(eKTy; HampaBIeHUIO MPOTEKAHHs PEaKIUW; U3MEHEHUIO CTETIeHEeH OKUCIICHUS
3JIEMEHTOB; arperaTHOMY COCTOSIHHIO HCXOJTHBIX BEILIECTB; YYaCTHIO KaTaln3aTopa;

OOBSICHATh U TPUBOJUTH MPUMEPHI BIUSHUS HEKOTOPHIX (aKTOpOB (NMPUpPOJIa pearupyrolix BeEHIECTB,
KOHIICHTpAIMsl BEIIEeCTB, JaBlIEHWE, TEMIlepaTypa, KaTalu3aTtop, ITOBEPXHOCTh COMPUKOCHOBEHUS
pearupyronux BemecTB) Ha CKOPOCTh XUMHYECKIX PEAKITHH;

Ha6J'IIOILaTB U OIIMCBhIBATHL YpPaBHCHUA peaKHI/Iﬁ MCXKAY BEUCCTBAMU C IIOMOIIBIO CCTCCTBCHHOI'O
(pycCKOTO MU POAHOTO) SI3bIKA U SI3BIKA XUMUH;

IMPOBOJUTE OIIBITHI, MOATBECPIKAAIOINIUC XUMUYCCKUEC CBOIiCTBa aM(bOTepHLIX OKCHUJIOB U THAPOKCHIOB;
3aBHCUMOCTh CKOPOCTH XHMMHUYECKOW pEaKIMU OT pa3IuYHbIX (akTopoB (TpUpOJa pearupyrommx
BC€IOICCTB, KOHIOCHTpanus BC€IICCTB, JaBJICHUC, TeMIICpaTypa, KaTaju3aTop, IMOBEPXHOCTH

COIIPUKOCHOBCHUS pCArupyronmx BeI]_IeCTB).

MeTtanpeaMeTHbIe pe3yJabTaThl 00y4eHHs

Yyamuiicst 10J1KeH ymentv:

OTIPEIeNIATh LeNb Y4eOHON NEesTeIbHOCTH C IOMOLIBIO YUUTENSI U CAaMOCTOSATENIBHO, HCKAaTh CPEJICTBA €€
OCYILECTBIICHHUS, paboTas 10 TIaHy, CBEPSITh CBOU JIEHCTBUS C LIEIBIO U IIPH HEOOXOANMOCTH HCIPABIATH
OLMOKHU C MOMOILBIO YYHUTEIIS M CAMOCTOSATENBHO;

COCTaBIISITh AHHOTALIUIO TEKCTa;

cOo3/1aBaThb MOJIETM C BBIJECICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa W IPEICTAaBICHHEM HX B
IPOCTPAHCTBEHHO-TpapUECKON UM 3HAKOBO-CUMBOJINUECKOH opme;

OTpEeNIEIATh BUABI KiIacCU(UKAITIH (€CTECTBEHHYIO U HCKYCCTBEHHYIO);



OCYIIECTBIISTH MPSIMOE JAETyKTHBHOE T0KA3aTENbCTRO.

Tema 1. Metasusl (14 1)

Ilonoxxenne mertamnoB B Ilepmomuueckoit cucreme xumuueckux saementoB Jl. M. Menpeneesa.
Mertannuueckasi KpuCTaUIMYECKasl pelieTka U MeTaJulndeckas XuMHudeckas cBs3b. O0ue guznyeckue
cBoiictBa MertamnoB. CrulaBbl, MX CBOWCTBA M 3HaueHHE. XHMMHUYECKHE CBOWCTBA METAJJIOB Kak
BOCCTAHOBUTENEH, a TAKXKE B CBETE UX IMOJIOKEHUS B JIEKTPOXUMHUUECKOM PsTy HalpsKEHUH METaJlIoB.
Kopposus metaiioB u cioco0sl 00psObI ¢ Hel. MeTassl B ipupoe. O01re crnoco0bl UX MOTyYeHHUSI.
OO0masi XapakTepuCTHKAa WIEJOYHBIX MeTauioB. Mertamiel B mpupoge. OOmue cmocoObl HX
nonyueHus. Ctpoenue atomoB. lllenodnsie MeTamibl — MpOCThIE BellecTBa. BakHeline coeauHeHus
MIETOYHBIX METAIIIOB — OKCHIBIL, TUAPOKCUABI U COJH (XJIOPUABI, KapOOHATHI, Cyab(haThl, HUTPATHI), UX
CBOIICTBa M IpUMEHEHHE B HAPOJAHOM X03sicTBe. Kanuitapie yaoOopeHust.

O0umas xapakTepucTHKA 3JIeMeHTOB I1aBHoi noarpynns! II rpynmnsi.

Crpoenue atomoB. lllenodyHo3emenbHbIE METalllbl — MPOCThIE BELIECTBA. BakHeWIIne COeIUHEHUA
MIETIOYHO3EMENTFHBIX METAIJIOB — OKCHIIBI, TUAPOKCHUABI W CONH (XJIOpHIBI, KapOOHATHI, HUTPATHI,
cynedatsl, pocdater), NX CBOWCTBA U IPUMEHEHNE B HAPOTHOM XO3SICTBE.

AJIIOMUHUIA.

Crpoenue aToMa, (hu3HUeCcKUe M XUMHUYIECKIE CBOWCTBA IPOCTOTO BemecTBa. COeqMHEHNS aTFlOMUHIS —
OKCHUJI ¥ THIPOKCH, UX am(oTepHbIid XapakTep. Baxxnewmue conu anromunus. [I[pumeHerne amoMuHUS
U €ro COeIMHEHHM.

Keae3o.

Crpoenune atoma, QU3NUECKIE U XUMHYECKHE CBOWCTBA MTPOCTOro BeliecTBa. ['eHeTndeckue psbl Fe n
Fe™.

Baxuneiiiue conu xene3a. 3HaUCHHE KeJle3a U €r0 COSTUHEHUN IS PUPOIBI K HAPOJTHOTO XO3SUCTBA.
JdeMoHCcTpanuu.

OO0pa3ipl HIETOYHBIX W IIEOYHO3eMENbHBIX MeTayuioB. OOpasisl cruiaBoB. B3amMojeiicTBue Hatpws,
JIUTUASET U KajplMs C BOJAOW. B3aumoneiicTBME HaTpuss M MarHusi ¢ KUCJIOpPOAOM. BzaumopeiicTBue
MeTaiioB ¢ Hemetaamu. [lomyuenue ruapokcunos xenesa (1) u (110).

JlaGopaTopHbIe ONBITHI.

12. B3auMopelicTBHE pacTBOPOB KUCIIOT U coiiel ¢ MeTaiutaMu. 13. O3HakoMIIEHHE ¢ pyAaMH xkenesa. 14.
OkpaliuBaHue IUITAMEHU COJIAMM IIEJOYHBIX MeTauioB. 15. B3aumopeilcTBue KanbLusi € BOJOM.
16.ITony4yeHune rugpoKcuia Kajlbliusg U UCCIEI0BAHUE €r0 CBOMCTB.

17. IomydeHue TUIPOKCUAA AJIOMHUHUS U HCCIeOBaHUE ero cBOMCTB. 18. B3aumopeiicTBue xenes3a c
consiHoi kucioroit. 19. ITomydenue ruapoxcunos xenesa (1) u (I11) u n3yveHne ux cBOMCTB.
IIpenMeTHBIE pe3yabTaThI 00y4eHHSA

Yyamuiicst 10J1KeH ymentv:

UCIIOJIB30BaTh NPU XapaKTEPUCTHKE METAJUIOB U UX COCIUHEHUN MOHATHA: «METAIUIBD, «PSAJ AKTUBHOCTH
METAIJIOB», «IIENIOYHBIE METaJUIbl», «IIEIOYHO3EMENbHbIE METAJUIb», WCIOIB30BaTh WX TIPU

XapaKTECPUCTUKE METAJUIOB; OaBaTb XapPaKTCPUCTUKY XUMHYCCKHX OJSJICMEHTOB-MCTAJIJIOB (H.[CJIO‘-IHI:IX



METaJUIOB, MarHus, Kajblus, AIIOMUHUS, jKejle3a) IO MX IojoxeHuto B Ilepumoauueckoil cucreme
xuMudeckux snemeHToB /. M. MenneneeBa (XMMUYECKUN 3HAK, MOPSIKOBBIA HOMEp, MEPUO, TPYIIa,
MOArpyIIa, OTHOCUTEJIbHAS aTOMHAsl Macca, CTPOCHUE aToMa (3apsi Aapa, YUCIO MPOTOHOB M HEUTPOHOB
B siApe, oOllee 4YMCIIO 3JIEKTPOHOB, PACIpENENCHUE BIIEKTPOHOB MO BJIEKTPOHHBIM CIIOSIM), MPOCTOE
BEIIECTBO, (popMyna, Ha3BaHHUE U THUII BBICLIETO OKCHA U THAPOKCUIA);

Ha3bIBaTh COCIUHEHUS] METAJUIOB M COCTABIATH UX (DOPMYIIBI [0 HA3BAHHMIO;

XapaKTepU30BaTh CTPOCHHE, 00IIHe PU3NUECKIE U XUMHYECKHE CBOHCTBA MPOCTHIX BELIECTB-METAILIOB;
OOBSICHATh 3aBHCUMOCTH CBOWCTB (HJIM MpPEICKa3blBaTh CBOWCTBA) XUMHUYECKHX SJIEMEHTOB-METAILIOB
(paamyc, MeTalNIMYECKHUE CBOMCTBA DIIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBa
3JIEMEHTOB) M 00pa3yeMbIX MMM COEAMHEHHH (KHCIOTHO-OCHOBHBIC CBOICTBA BBICIIMX OKCHIOB H
THIPOKCHUIOB, OKHUCIINTEIFHO-BOCCTAHOBUTENILHBIE CBOKMCTBA) OT MookeHus B [lepuonuueckoii cucreme
xumMudeckux demenToB /1. 1. Menneneena;

ONKCHIBATh OOIINME XMMUYECKHE CBOMCTBA METAJUIOB C IOMOLIBI0 €CTECTBEHHOTO (PyCcCKOro WU
POIHOTO) S3bIKA U SI3bIKA XUMHUH;

COCTaBJISITh MOJIEKYJISIDHBIC YPaBHEHUS PEAKLIMN, XapaKTePU3YIOIIUX XUMUYECKHUE CBOWCTBA METAJIOB U
UX COCAMHEHMH, a TAK)KE 3JICKTPOHHBIE YPAaBHEHUS IIPOLIECCOB OKHUCIIEHUS-BOCCTAaHOBIICHUS;

YPaBHEHUS 3JEKTPOJIMTHUECKOW AMCCOLMALNYU;, MOJEKYJSpHbIC, MOJHbIE M COKpAILECHHbIE HOHHBIC
YPaBHEHHUS PEaKLHii ¢ y9acTHEM 3JIEKTPOJIUTOB;

YCTaHABIUBAaTh MPUYNHHO-CIIEJICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMa, XUMHUYECKOH CBS3bI0, TUIIOM
KPUCTAUTMYECKON PEIIETKH METAUIOB U MX COCJUHEHHH, MX OOMUMH (U3UYECKUMH U XUMHYCCKHUMHU
CBOMCTBaMU;

ONHCHIBATh XMMUYECKHE CBOWCTBA LIEJIOUHBIX U IENIOYHO3EMENbHBIX METAIJIOB, a TAKXKE aTIOMUHUS U
JKene3a U X COETUHEHHUH C IIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MIIM POJHOIO) SI3bIKA U SA3bIKa XUMUHU;
BBITIOJHATh, HAOMIOJaTh W OMNKCHIBATH XWMHYECKHH SKCIEPUMEHT IO PaclO3HABAaHUIO BaKHEHUIINX
KaTHOHOB METAJUIOB, THAPOKCHU/I-MOHOB,

SKCIIEPUMEHTAIBHO HCCIIe0BaTh CBOMCTBA METAJIOB M MX COEJUHEHHH, pelraTh HKCHepUMEHTATbHBIC
3a71a4uu 1Mo TeMe «MeTaibhy;

OIKCHIBATh XMMUYECKUH 3KCIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POAHOTO) SI3bIKAa U
A3BIKA XUMHH;

NPOBOJAMTH PACUETHl 110 XUMHYECKHM (OpPMYJIaM M YpaBHEHUSIM PEaKLUUi, MPOTEKAIOUINX C y4acTHEM

MCTAJJIOB U UX COCHHHGHHﬁ.

MeTtanpeaMeTHbIe pe3yJabTaThl 00y4eHHUs

Yyamuiicst 10J1KeH ymentv:

paboTaTh MO COCTAaBICHHOMY IUIaHy, MCIOJB3Yys HApsly C OCHOBHBIMH M JONOJHHUTENIBHBIE CPEACTBA
(ctpaBouHyO NUTEpATYpy, CloXKHBIE MpHOOpsl, cpeactBa MKT); ¢ momomipio yuurens oTOMpaTh VI
peleHus y4eOHbIX 3a7a4 He0OXO0IUMBIE CJIOBAPH, SHIMKIIONEANH, CIIPABOUHHUKH, JICKTPOHHBIE IUCKY;

COIIOCTaBNIAT, W OTOMpaTh HWH(OpMAIHIO, TONYYCHHYI0O U3 pPa3JIMYHbIX HCTOYHHKOB (CIOBapw,



SHIIMKJIONIEAUH, CIIPABOYHHKH, JICKTPOHHBIE TUCKH, ceTh MHTEpHEeT);

NpEeACTaBIATh HHOOPMALKIO B BHJIE TAOJHII, CXEM, OIIOPHOTO KOHCIEKTa, B TOM YHCIIE C MIPUMEHEHUEM
cpeacts UKT;

0 OPMIISITH CBOM MBICITH B YCTHOW M MMCHbMEHHON PE4H C YU€TOM CBOMX y4eOHBIX M )KU3HEHHBIX PEeUeBbIX
CUTYyaluii, B TOM 4ucie ¢ npuMmeneHueM cpencts UKT;

COCTaBJIATh PELIEH3UIO HA TEKCT;

OCYIIECTBIIATH AOKA3aTENbCTBO OT MPOTHBHOTO.

Tema 2. lTpaktuxym 1. CBoiicTBa METAJLIOB M UX coequHennmii (2 4)'

1. OcymiecTBieHHE UEMOYKH XMMHUYECKUX MpeBpamennid. 2. [lomydeHune um cBoiicTBa COETUHEHUIA
MeTauoB. 3. PemieHue sKCHEpUMEHTANBHBIX 3aJad Ha PAacliO3HABAHUE M IIOJIyYCHHE COEIUHEHUI
METaJUIOB.

IIpeameTHbIe pe3yJibTaThl 00y4eHUsI

Yyamuiics 10J15KeH ymen:

oOpamatecsi ¢ J1a00paTOpHBIM 00OPYAOBaHHWEM W HArpeBaTENFHBIMH NMPUOOpPaMHU B COOTBETCTBUHU C
MPaBUJIaAMHU TEXHUKU O0€30MIaCHOCTH;

HaOJIr0aTh 32 CBOWCTBAMU METAJIJIOB M UX COCAMHEHHN U SBJICHUSMH, IPOUCXOISIINMU C HUMH;
OIKCHIBATh XMMUYECKUH SKCIEPUMEHT C MOMOILIBI0 €CTECTBEHHOTO (PYCCKOTO MM POAHOTO) SI3BIKA U
A3bIKA XUMHUH,

JIeNnaTh BBIBOJBI IO pe3yiIbTaTaM IPOBEAECHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yJbTaThl 00y4YeHHs

Yyamuiicss 10J1KeH ymensb:

OTIpEJIeNIATh, HCXOAs W3 Yy4deOHOW 3ajadd, HEOOXOIWMOCTh HCIOJIb30BaHHS HAOMIOACHUS MU
3KCIIEPUMEHTA.

Tema 3. Hemetanansl (25 4)

OO6mas xapakTepuCcTUKa HEMETaJIoB: TMojiokeHue B Ileproanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
. W. MenzaeneeBa,0cOOEHHOCTH CTPOSHHS aTOMOB, OJJIEKTpooTpularensHocTh (J0) KakMmepa
«HeMeTATUIHOCTHY», psang 0. Kpucrawimdeckoe CTpOCHHE HEMETAIIOB — MPOCTBIX BEIIECTB.
Annorponus. ®usndeckue cBoiicTBa HeMeTau10B. OTHOCUTENIBHOCTD IMTOHATHH «METaJD» U «HEMETAIID.
Bopopoa.I[lonoxenue Bonopona B [lepuonuyeckoii cucteme xumuueckux snemeHToB . . Menzaeneena.
Crpoenue atroma W Monekysbsl. duznyeckne M XUMHAYECKHE CBOMCTBAa BOJOPOAA, €r0 IMOJNYYCHUE H

MMPUMCHCHHUC.

1 HpI/I ABYX4YaCOBOM IIJIAHUPOBAHUU IMPOBOJUTCA TOJIBKO IMPAKTUYCCKAA pa60Ta 3

Bona.
Crpoenue MoIekyisl. Bomopoaras xumudeckast cBs3b. Ou3ndeckue CBOMCTBA BOABI. AHOMAINHA CBOWCTB

Boabl. ['mapoduibHbie U THAPOGOOHBIE BellecTBa. XUMHUYECKHE CBOMCTBA BOAbL. KpyroBopoT BOABI B



npupoze. Bomoounctka. Aspamnus Boabl. beitoBele GHiIbTPEl. MuHEpaIbHBIE BOABL. JUCTHILTHPOBAHHAS
BOJIa, €€ MOJIyYeHHE 1 IPUMEHEHHE.

Oo0mas XxapakTepUCTHKA IaJOreHOB.

Crpoenue atomoB. [IpocThie BelecTBa 1 OCHOBHBIE COSTUHEHUS TAIOTEHOB, UX CBOWCTBA.

Kpatkue cBemenust o xjope, 6pome, ¢grope u ioxe. IIpuMeHeHHE TajJOreHOB W UX COCOMHEHUH B
HapOJHOM XO3HCTBE.

Cepa.

Crpoenue aToMa, aJuIOTPOIHsI, CBOICTBA U MpuMeHeHue pomOuieckoit cepbl. Oxenapl cepsl (IV) u (VI),
UX TONy4yeHHe, CBOMCTBa W mpuMeHeHue. CepHasl KHCIIOTAa U €€ COJIM, MX MPUMEHEHHE B HApOJHOM
xo3stiicTBe. [Ipon3BOACTBO CEPHOM KUCIIOTHI.

A3or.

CrpoeHue aTomMa U MOJEKYJIbI, CBOMCTBA MPOCTOrO BEIIECTBA. AMMUAK, CTPOECHUE, CBOMCTBA, MOIYUYCHHUE
u npumenenne. Col aMMOHUsI, MX CBOWCTBa 1 ipumeHenue. Okcupt azota (1) u (IV).

A3OTHas KHCIIOTa, €e CBOWCTBA M IpUMeHeHHe. HuTpaTsl u HUTPUTHL, mpoOieMa MX COICpXKaHHS B
CEJIbCKOXO3SIICTBEHHOM MPOAYKIHU. A3OTHBIE yIOOPEHISL.

Docdop.

CrtpoeHue aTroma, aJUIOTPONHS, CBOWCTBA Oenoro m KpacHoro (ocdopa, nx mpumeHeHne. OCHOBHBIE
coenuHeHMs: okcua hocdopa (V) u oprodochopnas kucnota, hocdarel. DochopHbie ynodpeHus.
Yraepon.

Crpoenune aToma, aJulIoTpoNHs, cBoicTBa Moaudukanuii, mpumeHnenne. Oxcunsl yrinepoaa (1) u (IV), ux
cBoiicTBa M mpuMeHeHue. KapOoHaThl: KambIUT, cOAa, IMOTAll, WX 3HAYCHHUE B MPUPOJE U KUZHU
YyeJIoBeKa.

KpemHuuii.

CrtpoeHue atroma, KpUCTAUIMUECKUN KPEMHUH, ero cBoicTBa u npuMmenenue. Oxcun kpemuus (IV), ero
MIPUPOJIHBIE pa3HOBUAHOCTH. CHiIMKaThl. 3HaYeHHE COeIMHEHUI KPEeMHHUS B )KMBOM U HEXKMBOM MPUPO/IE.
[ToHsATHE O CUIIMKATHON TPOMBIIIJIEHHOCTH.

JdemoHcTpanuu.

OO0pasupl TaloreHoB — TMPOCTHIX BEMIeCTB. B3anMojeiicTBre TajoreHOB C HaTpHUEM, C AITIOMHHUEM.
BriTecHenne xsiopoM Opoma MM HMOJa M3 PacTBOPOB HMX cojel. B3aummoneiicTBue ceprl ¢ MeTaliaMy,
BOJIOPOJIOM U KHCIOpPOJIOM. BsanmopneicTBHE KOHIEHTPUPOBAHHON a30THOW KHCIOTBI C MEJBbIO.
[lornomenne yriem pacTBOPEHHBIX BELIECTB WJIM Ta30B. BoccTaHOBIEHME MEIW M3 €€ OKCHIA YIJIEM.
OO0pasipl NpUPOIHBIX COENMHEHUH XJopa, cephl, ¢ocdopa, yriaepoaa, kpemaus. OOpa3ubl BaKHEUIIHX
JUISL HApOJHOT'O XO3scTBa Cynb(haToB, HUTPATOB, KapOoHaTOB, (ochaToB. OOpasLbl CTEKIIA, KEPAMHKH,
LIEMEHTA.

JlaGopaTopHble ONBITHI.

20. Ilonyuyenune u pacno3HaBaHue Bomopoja. 21. MccimegoBaHue MOBEPXHOCTHOTO HATSDKEHHS BOJIBI.
22.PacTBOpeHue mepMaHTaHaTa Kajaus WIH METHOTO Kymopoca B Bojae. 23. ['maparanus 06€3BOKCHHOTO

cynasdara meau (II). 24. 3rotroBieHre THIICOBOrO OTIIEYATKA.



25. O3HakOMIIEHHE C KOJUICKITHEH OBITOBBIX (DHIbTPOB. 26. O3HAKOMJICHHE C COCTAaBOM MUHEPATBLHOM
BojbL. 27. KauecTBeHHas peakius Ha rajgoreHua-uoHsl. 28. [lonyueHue u pacno3HaBaHue Kuciopoaa. 29.
I'openue cepsl Ha Bo3ayxe U B kucinopogie. 30.CoiicTBa paz0aBieHHON cepHOl KUCHOTHL. 31. M3ydenue
cBoiicTB ammuaka. 32. PacnosnaBanue coseii ammonust. 33. CBoicTBa pa30aBieHHON a30THON KHCIIOTHI.
34. B3aumojieiicTBHE KOHIICHTPHUPOBAHHON a30THOW KHCIOTHI ¢ Menbto. 35. [openue docdopa Ha
BO3/yXe U B Kucaopoae. 36. PacnioznaBanue ¢ocdatos. 37. I'openune yrius B kucnopoze. 38. [oxydenue
YrOJIBHOM KUCIIOTHI M n3yueHue ee cBoucTB. 39. [lepexon kapOOHATOB B THAPOKapOOHATHI.

40. Paznoxenue ruapokapOonata HaTpusl. 41. [lonydenne KpeMHEBOM KUCIOTHI M H3Y4EHHE €€ CBOMCTB.

IIpenmeTHBbIe pe3yabTaThl 00yUYeHHSA

Yyamuiics 10JKeH ymems:

WCTIONB30BaTh TPU XapaKTEPUCTUKE METAIUIOB W WX COSAMHEHUN TOHATHS: «HEMETAJUIbD», «TalOTeHBD»,
«aJUTOTPOTHBIE BUIOW3MEHEHUS», OKECTKOCTh BOJIBD»Y, «BPEMEHHAs XECTKOCTh BOJBD), «IIOCTOSHHAs
JKECTKOCTB BOJIBI», «00IIAs )KECTKOCTh BOIBI,;

JIAaBaTh XapaKTEPUCTHKY XUMHUYECKHUX 3JIEMEHTOB-HEMETANIOB (BOJOPO/A, TaJOTeHOB, KUCIOPOAA, CEPHI,
azota, (ocdopa, yrmepoaa, KpeMHHS) MO HX MOJOXKEHUIO B lleprmoamueckoil cucTeMe XUMUYECKHX
anemenToB [I. . MeHneneeBa (XUMUYECKUN 3HAK, TOPSIIKOBEIN HOMEp, MEPHO, TPYIIA, MOATPYIIa,
OTHOCHUTENIFHAs aTOMHAas Macca, CTPOCHHE aroma (3apsll siapa, YHCIO MPOTOHOB W HEUTPOHOB B SIpE,
o0I1Iee YMCI0 AJICKTPOHOB, PacIpeeiicHHE MICKTPOHOB IO 3JICKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO,
(dopMyJia, Ha3BaHUE M THII BBICIIETO OKCUJA U THAPOKCHIA, (opMyJia U XapaKTep JIETy4ero BOJAOPOIHOTO
COCTMHCHHS);

Ha3bIBaTh COCIMHEHUS HEMETAJIJIOB U COCTABIISITh UX (DOPMYJIBI I10 Ha3BaHHUIO;

XapaKTepu30BaTh CTPOCHUE, O0Omue (Qu3Mueckue W XMMUYECKHUE CBOMCTBA TNIPOCTHIX BEIIECTB-
HEMETAJIOB,

OOBSICHITH 3aBHCHMOCTb CBOWMCTB (WUIM TIPECKA3bIBATH CBOMCTBA) XMMHUYECKHUX 3JIEMEHTOB-HEMETAJIIIOB
(pamuyc, HEMETaNIMYECKHE CBOWCTBA JJIEMEHTOB, OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIC CBOWMCTBA
JJIEMEHTOB) U 00pa3yeMbIX MMM COCIMHEHHUH (KHCIOTHO-OCHOBHBIC CBOMCTBA BBICIIMX OKCHIOB M
THUAPOKCHJIOB, JIETYYUX BOJOPOJHBIX COEIMHEHWH, OKHCIHUTEIbHO-BOCCTAHOBUTEIHLHBIE CBOWCTBA) OT
nonoxeHus B [lepuoguueckoit cucreme xumuueckux snemeHToB /. V1. Menneneesa;

ONHKCEHIBaTh OOIIMEe XWMHUYECKHE CBOWCTBA HEMETAIUIOB C TMOMOIIBIK) E€CTECTBEHHOTO (PYCCKOTO HITH
POJTHOTO) SI3bIKA U SI3bIKA XHUMHUU;

COCTaBJISITh MOJIEKYJIIPHBIE YPABHEHUSI PEAKLUN, XapaKTEPU3YIOIINX XUMUUECKUE CBOMCTBA HEMETAIIOB
U UX COCIMHEHUH, a TAKXKE DIIEKTPOHHBIE YPABHEHUS IPOLIECCOB OKUCICHUS-BOCCTAHOBICHMUS;

YPABHEHUS JJICKTPOJUTHYECKON MUCCOLMALIMU; MOJEKYJAPHBbIE, IOJHBIE U COKPAILCHHBIE HOHHBIC
YPaBHEHUS PEAKLUH C YH4ACTHEM ICKTPOJIUTOB;

YCTaHABJIMBATh MPUUUHHO-CICICTBEHHBIC CBSI3U MEKIY CTPOCHHEM aTOMa, XUMHUYECKOU CBA3BIO, TUIIOM
KPUCTAJUTMYECKOM PELICTKH HEMETAJIOB U MX COCAMHEHUH, UX OOMUMH (DU3MUECCKUMU M XMMHUYCCKUMHU

CBOMCTBAMH;



ONHCHIBAaTh XMMUYECKHE CBOWCTBA BOAOPOIA, TAIOT€HOB, KHCIOPOJa, Cephl, a3oTa, docdopa, rpadura,
anMasa, KpeMHHsSI M UX COSTUHEHUI C MOMOIIBIO0 ECTECTBEHHOTO (PYCCKOTO MM POTHOIO) SI3bIKA U SI3bIKA
XUMUH;

OIMKCHIBATh CIIOCOOBI YCTPAHEHUS YKECTKOCTH BOJBI M BBITIOJHATH COOTBETCTBYIOIIUN MM XUMHUYCCKUN
9KCIEPUMEHT;

BBITIOJTHATH, HAOJIOAATh M OMUCHIBATh XUMUYECKUN SKCIIEPUMEHT 110 PACIO3HABAHHIO HOHOB BOJIOPOJA U
aMMOHUSL, Cynb(dar-, kKapOoHaT-, CHIIMKaT-, pocdaT-, XI0pua-, OpOMHI-, HOAUA-NOHOB,
3KCIIEPUMEHTAIBHO HCCIEe0BaTh CBOMCTBA METANJIOB M MX COECIUHEHMH, pellaTh HKCHEpUMEHTAIbHBIC
3agaun 1o teme «Hemeramnb»;

OTIHMCHIBAaTh XUMHYECKAN IKCIIEPUMEHT C TOMOINBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U
SI3BIKA XVIMHM;

MPOBOJIUTH PACUYETHl 10 XUMHUYECKUM (POpPMyIaM W YpaBHEHHSM PEAKIIHA, MPOTEKAIOIINX C YYaCTHEM
HEMETAJIOB U X COSAMHEHUH.

MeTanpeaMeTHble pe3yabTAThl 00y4eHuUst

Yyamuiics 10J15KeH ymens:

OpTraHM30BBIBATh y4eOHOE B3aMMOEHCTBHE B Tpymie (paclpelneisiTh PO, NOTOBAPUBATHCS APYT C
JIPYTOM U T. 11.);

MpenBUAeTh (IPOTHO3UPOBATH) MTOCIEACTBUS KOJUIEKTUBHBIX PEIICHUH;

MOHUMATh TIPUYMHBI CBOETO HEYCIIeXa U HAXOJHUTh CIIOCOOBI BBIXOJIA M3 STOH CUTYAIHH;

B JIMAJIOTE C YYHMTEIEM YYUTHCS BHIPAOATHIBATH KPUTEPUU OIICHKH U ONPEACSATh CTEIEHb YCICUTHOCTH
BBITIOJTHEHUsI CBOEW paboThl M paboThl BCEX, MCXOJS M3 MMEIOUIMXCS KPUTEPUEB, COBEPIICHCTBOBATDH
KPUTEPUH OLIEHKHU U MOJIb30BAaTHCS MU B XOJI€ OIIEHKH U CAMOOIICHKH;

OTCTauBaTh CBOIO TOUYKY 3pEHUS, ApTYMEHTHPYH €€;

MOJITBEPKIATh apPTyMEHTHI (DakTaMu;

KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;

CIIyIIaTh JPYTHX, MBITATHCS MPUHUMAThH JAPYTYIO0 TOUKY 3PEHHS, OBITh TOTOBBIM W3MEHUTh CBOIO TOUKY
3peHMus;

COCTaBIIATH pedepar 1o ONpeieTICHHON Gopme;

OCYIIECTBISATh KOCBEHHOE Pa3AeIUTENBLHOE JOKA3aTEeIbCTBO.

Tema 4. IlpakTikymMm 2. CBoiicTBa coeqUHeHN I HeMeTaJLI0B (3 )

1. Pemenune »skcnepuMeHTanbHbIX 3amad 1o Teme «lloarpynma ranoreHoBy». 2. Pemienue
AKCTIEpUMEHTaNBHBIX 3a1a4 o TeMe«loarpynmna kucnopoga». 3. PelieHne 3KCnepUMEHTANBHBIX 3a7a4
o teMe «lloarpymnma azortay. 4. Penienne 3xcrepuMeHTaNbHBIX 3a1a4 1o TeMe «lloarpynna yriaeponay.

5. Ilonyuenue, coOupaHue U pacro3HaBaHUE ra30B.

IIpenMeTHBIE pe3yabTAaTHI 00y4eHHSA
Yyaiuiicsi 10JI:KeH yMems.

obpamiatecsi ¢ J1a0OpaTOPHBIM O0OpPY/IOBAHUEM M HArpeBaTENbHBIMH TPUOOpAaMH B COOTBETCTBHUU C
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MIpaBUJIaMHU TEXHUKH 0€30MIaCHOCTH;

HAOJI01aTh 32 CBONCTBAMH HEMETAJUIOB U MX COSJMHCHUN U SBJICHUSIMHU, TIPOUCXOIAIIMMH C HUMH;
ONKCHIBATh XUMHYECKUN IKCIICPUMEHT C TOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIJIM POJHOTO) s3bIKA U
sI3pIKA XMMUU;

JIeNIaTh BBIBOJBI IO pE3yJIbTaTaM MPOBEAEHHOIO KCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yabTAThI 00y4YeHUst

Yuaiuiics 10JI2KeH yMems:

ONpeACATh, HCXONUs W3 Y4YeOHOW 3aaauu, HEOOXOJAMMOCTh WCIIOJNIB30BAHUS HAOJIOJEHUS WIH

OKCIICPUMCHTA.

1 IIpu nByX4acoBOM ILTAHUPOBAHHUH TTPOBOIATCS TOJIHKO MPAKTHUECKUE paOoThI 1, 2 1 5.

Tema 5. O00011eHMe 3HAHNH 10 XUMHUH 32 KypC OCHOBHOI miKoJbl. [loaroroska

K rocyaapcrpeHHoii uroropoii arrecrauuu (I'MA) (10 uv)

Ilepuonuueckuid 3axkon u Ilepumonuueckas cucremMa xumuueckux snemeHtoB JI. . Mengeneesa.
Du3nYeCKUi CMBICI MOPSIKOBOIO HOMEpa 3JEMEHTa, HOMEPOB MEPHOAa M TPYMIbl. 3aKOHOMEPHOCTH
W3MEHEHHUS! CBOICTB AJIEMEHTOB M MX COCIMHEHUH B MEPUOJAX M TPYMIax B CBETE MPEICTaBICHUH O
CTPOEHUH aTOMOB 3JIEMEHTOB.

3HaueHune NEPUOJUYCCKOr0 3aKoHa. BI/IJII)I XUMHUUYECKUX CBSI3E€ WU THUIIBI KPpUCTANIMYCCKUX PCHICTOK.
B3anmocBs3b cTpoeHUsl W cBOMCTB BemiecTB. Kitaccuukanuss XMMUYECKUX PEaKIUi MO pa3IHyHBIM
MpU3HAaKaM (YUCIIO U COCTaB pearnpyomux 1 00pa3yIouXcs BEIIeCTB; HaInIie

rpaHMIbl pa3znena (as; TeruioBod 3QQeKT; M3MEHEHHE CTEIEeHEeH OKUCICHHS aTOMOB; HCIIOJIb30BaHUE
KaTaJln3aTopa; HampaBlieHHe MpoTekaHus). CKOpoCTh XMMHUYECKUX Peaknuid M (PaKkTOphI, BIUSIONINE HA
Hee. OOpaTHMOCTh XMMUYECKUX PEAKIIMU U CIIOCOOBI CMEIIEHUS! XUMUYECKOTO PABHOBECHS.

IIpocTeie U COXKHBIE BelecTBa. MeTajuibl 1 HEMETAJUIBL. ['eHeTH4YecKue pslibl MeTauia, HEMETaJlla U
nepexoqHoro Meramia. OKCUIBIA THAPOKCHIBI (OCHOBAHHUS, KUCIIOTHI, aM()OTEPHBIC THIPOKCUIBI), COJIH.
Hx cocraB, kinaccupukanus U oOLIMEe XMMHUYECKHE CBOMCTBA B CBETE TEOPUH BIIEKTPOIUTUUYECCKOM

JIMCCOITHAIIHM.

JINYHOCTHBIE Pe3yabTATHI 00y4eHHS

Vuyamuiicsa 1o1KeH:

3HaAmMb U NOHUMAMb: OCHOBHBIE HCTOPHYECKHE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM XUMHH U OOIIECTBa;
JOCTIDKEHHS B 00JAacTH XMMHUHM M KyJIbTYPHBIE TpaJulHuH (B YaCTHOCTH, HAy4HbIE TpaJWLMM) CBOEH
CTpaHbl; OOLIEMUPOBBIE TOCTIKEHHS B 00JIaCTH XMMHHM; OCHOBHBIE IIPUHIMIBI U MPaBHjIa OTHOLICHUS K
NpUpPO/Ie; OCHOBBI 310POBOro 00pa3a )KU3HU U 3[10POBbECOEPEralonInX TEXHOIOTHIA;

IpaBUiIa MOBEICHUS B UPE3BBIUANHBIX CUTYalUAX, CBA3aHHBIX C BO3JEHCTBUEM pa3IMYHBIX BELICCTB;

OCHOBHBIE TIpaBa W OOS3aHHOCTH TpaXAaHWHA (B TOM YHWCIIE YYaIlerocs), CBSI3aHHBIC C JIMYHOCTHBIM,
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po¢eCCHOHAIBHBIM U XKU3HEHHBIM CaMOOIPEIEICHUEM;

COLMANIBHYIO 3HAYMMOCTb U CofiepKaHue NpodeccHii, CBA3aHHBIX ¢ XUMHEH;

ucnplmuléams. UyBCTBO TOPAOCTH 3a POCCUHCKYI0 XHMHYECKYIO HAayKy M YBa)X€HHUE K HCTOPHH €€
pasBUTHS; YBaKEHHE M NPUHATHE AOCTIKCHWH XMMHUU B MHUpE; JIIOOOBb K MNPUPOAEC; YBaKEHHE K
OKpy’KaromuM (yJaliuMcs, YYUTENIM, POAUTENSAM M Jp.) — YMETh CIyllaTh M CIBIIIATh MapTHEpa,
NpU3HABaTh MPaBO KaKIOrO Ha COOCTBEHHOE MHEHHE, NPUHUMATh PEIICHHS C Y4EeTOM MO3MLUHA BCexX
Y4aCTHUKOB; YYBCTBO MPEKPACHOTO U 3CTETHUECKUX YyBCTB Ha OCHOBE 3HAKOMCTBA C MHUPOM BEIIECTB U
UX MpEeBpalIeHuil; caMOyBaXCHHE M SMOLMOHATILHO-TIOJIOKUTEIBHOE OTHOLICHHUE K ce0e;

npusnaeams: UEHHOCTH 37I0POBBSI (CBOCTO W JAPYTruUX JrojeH); HEOOXOJUMOCTb CaMOBBIPAKEHMS,
camMopean3aliy, COIUAIbLHOTO IPU3HAHUS;

0CO3HAaGamp: TOTOBHOCTH (MM HETOTOBHOCTh) K CAMOCTOSITEIBHBIM IIOCTYIIKAM U JACHCTBHSAM,
OTBETCTBEHHOCTH 33 MX PE3YJIbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPHITO BRIpa)KaTh M OTCTaMBaTh
CBOIO MTO3HULIUIO M KPUTUYIHO OTHOCHUTHCS K CBOMM IOCTYIKaM;

npOAGAAMb: SKOIOTUUECKOE CO3HAHUE; NOOPOKEIATeIbHOCTh, JOBEPUE M BHUMATEIBHOCTh K JIFOASM,
TOTOBHOCTB K COTPYAHUYECTBY U APYXOe, OKa3aHUIO IOMOLIM TE€M, KTO B HEH Hy>KaaeTcsi; 0000ILICHHBIH,
YCTOWYMBBI W W30MpATENbHBIN TIO3HABATEIbHBI WHTEPEC, HHHUIMATHBY H JFOOO3HATEIHHOCTH B
W3yYCHUH MHUpA BEIIECTB M PEaKLUil; LeJIeyCTPEeMIICHHOCTh M HACTOWYMBOCTH B JIOCTMDXKEHUM LENEH,
TOTOBHOCTh K MPEOAOJICHHIO TPYIHOCTEH; YOEKAEHHOCTh B BO3MOXKHOCTH IIO3HAHUS TNPHPOJIHI,
HGO6XO[II/IMOCTI/I Pa3yMHOT'0 UCITIOJIb30BaHUA I[OCTI/I)KCHI/Iﬁ HayKU U TEXHOJIOTUH IJIA pa3BUTUA O6H1€CTB21;
ymemsb: YCTAHABJIUMBATL CBA3b MCKAY HCJIbIO M3YYCHUA XUMHU U TEM, IJIA YCTO OHA OCYUICCTBIIACTCA
(MOTHBaMu); BBINIOJHATH KOPPUTHPYIOIIYI0 CAMOOLIEHKY, 3aK/IIOUAIOIIyI0cs B KOHTPOJE 3a IIPOLIECCOM
HN3Yy4YCHHA XUMHWU W BHCCCHHUU HeO6XO):[I/IMI)IX KOPPEKTHUBOB, COOTBETCTBYIOUIMWX OJSTallaM U criocobam
M3YYEHHUS Kypca XHUMHH; BBIMOIHATH PETPOCIEKTHBHYIO CaMOOLIEHKY, 3aKJIIOYAIONIyIOCs B OIICHKE
npouecca W pe3yjibTaTra M3yYEHHs] Kypca XMMHUU OCHOBHOM IIKOJIbI, MOJBEJIEHUM HMTONOB Ha OCHOBE
COOTHECEHHS LIETIEH U pe3yNbTaTOB;

CTPOUTH KM3HCHHBIC U HpO(beCCI/IOHaJII)HI)Ie IJIaHbl C Y4Y€TOM KOHKPETHBIX COIHAJIbHO-UCTOPUYCCKHUX,
MOJIMTHYCCKUX U DKOHOMHWYECKHX yCHOBHﬁ; 0CO3HaBaTh COOCTBEHHBIE OEHHOCTHU U COOTBETCTBUC UX
NPUHUMAEMbIM B XH3HH PELICHUSIM; BECTH AUAJIOT Ha OCHOBE PAaBHOIPABHBIX OTHOLIEHUH M B3aUMHOTO
YBa)KEHHS; BBIJICJISATH HDABCTBEHHBIH aCIEKT MOBEJACHUS K COOTHOCHUTH IIOCTYNKH (CBOM M APYTHX JIIOJCH)
Y COOBITHS C IPUHATHIMHU STHYECKMMU HOPMaMH; B IIpeiesiaXx CBOUX BO3MOKHOCTEH MPOTHUBOACHCTBOBATD
JEHCTBUSIM W BIHMSHUAM, NPEACTABISIIONIMM YIpo3y >KMU3HH, 340POBBI0 M O€30MAaCHOCTH JIMYHOCTH U

o0111ecTBa.

IInanupyemble pe3yJibTaThbl 00y4eHUs:

BbinyckHUK HAY4YUTCS:
* OIUCHIBATh CBOWCTBA TBEPABIX, XKHUIKUX, ra3000pa3sHbIX BEIECTB, BBLACISS MX CYIIECCTBEHHBIE

IMPpU3HAKHU;
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* XapaKTepH30BaTh BEIECTBA II0 COCTaBYy, CTPOEHHUIO M CBOMICTBaM, yCTaHaBJIUBaTh NPUYMHHO-
CIICZICTBEHHBIE CBS3U MEXAY JaHHBIMU XapaKTEPUCTHKaMH BELIECTBA;

* PaCKpBIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHATHH «aTOM», «MOJIEKYNa», «XUMHYECKUN
3NEMEHT», IPOCTOE BEIIECTBO», «CIOKHOE BELIECTBOY», «BATEHTHOCTHY, UCIIOJIB3YS 3HAKOBYIO CHCTEMY
XUMUU;

* n300paKkaTh COCTaB MPOCTEHIINX BEMIECTB C IMOMOIIBI0O XUMHYECKHX (GOPMYIT W CYHIHOCTBH
XUMHAYECKHX PEaKIUH ¢ HTOMOUIbIO XUMUYECKUX ypaBHEHUI;

* BEIYUCIISITH OTHOCHTENIBHYIO MOJIEKYJSIPHYIO M MOJSIDHYIO MacChl BEIIECTB, 8 TaKK€ MacCOBYIO
JIOJTI0 XMMHUYECKOTO DJIEMEHTA B COCTUHEHUSIX TSl OLIEHKU MX MPaKTHYECKON 3HAYMMOCTH;

* CPaBHUBATh 10 COCTABY OKCHU/IbI, OCHOBAHUSI, KUCJIOTBI, COJIH;

* KJ1accu(UIMPOBATH OKCHIIBI U OCHOBAHMS 110 CBOMCTBAM, KHCJIOTHI M COJIH IO COCTAaBY;

* [I0JIb30BATHCS TA0OPATOPHBIM 000PYIOBAHUEM U XUMHYECKOH ITOCYA0M;

* IPOBOJUTH HECIOXKHBIE XUMUYECKHE ONBITH X HAOMIOACHUS 38 U3MEHEHUSIMU CBOICTB BEILECTB B
npolecce UX MPeBpaLleHuil; cCOOI0AaTh IpaBuila TEXHUKH 0€30MaCHOCTH MIPU MIPOBEICHUH HAOIIOACHUH
Y OIBITOB;

* pa3n4aTh SKCHEPUMEHTAIBHO KHUCIOTHl M IIEI0YM, MOJB3YSICh HHIMKATOPaMH; OCO3HAaBaTb
HEOOXOIMMOCTH COOIIOICHHUS Mep 0€30TaCHOCTH MPpH 00paIeHNH ¢ KHCIOTaMH H IIeT0YaMHu.

* pacKpbIBaTh CMBICI nepuognueckoro 3akoHa J[. . Menaeneesa;

* ONMKCBHIBATh M XapaKTepPH30BaTh TaOMUUHYI0 (OpPMY NEPUOJMUECKONW CHCTEMBI XUMHUYECKHX
3JIEMEHTOB;

* XapaKTepH30BaTh COCTaB aTOMHBIX SJIEp W paclpe/elicHHe Yuciia AJIEKTPOHOB IO AIIEKTPOHHBIM
CJIOAM aTOMOB XUMHYECKHUX DJJICMCHTOB MaJlbIX IIEPHUOJI0B HepPIO):[PI‘IeCKOfI CHUCTEMBI, a TAKXKC KaJIusd U
KaJIbLIVs;

* pa3iMyaTh BHJbl XUMHYECKOM CBS3M: HOHHYI, KOBAJICHTHYIO IOJSIPHYIO, KOBAJIEHTHYIO
HETIOJISIPHYIO U METAJUTHUECKYIO;

* U300paxkaTh 3JICKTPOHHO-UOHHBIC (OPMYJIBI BEINECTB, OOpPA30BAHHBIX XUMHYCCKUMHU CBSI3IMHU
Pa3HOTO BHUJA;

* BBISIBJISITH 3aBHCUMOCTBH CBOMCTB BEILIECTB OT CTPOCHHS MX KPUCTAJUIMYECKUX PEIIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKUX;

* XapaKTepH30BaTh XUMHUECKHE 3IEMEHTHl U UX COCIUHEHHUS Ha OCHOBE IOJIOXKEHHs 3JIEMEHTOB B
NEPUOJNUECKON CHUCTEME U 0COOEHHOCTEH CTPOSHHS UX aTOMOB;

* XapaKTepH30BaTh HAy4YHOE M MHPOBO33PEHYECKOE 3HAYCHHE MEPUOJMYECKOr0 3aKOHa H
NEPUOJNUECKON CHUCTEeMBbl XUMHUecKuX ayieMeHToB [l. . MenneneeBa; * 0OBSCHATh CYyTh XUMHUYECKHX
MPOLIECCOB U MX MPHUHLIUIHAIBHOE OTINYHE OT PU3HYECKHX;

* Ha3bIBaTh MPU3HAKH U YCIIOBUS NPOTEKAHMUSI XUMUYECKUX PEaKLHii;

* yCTAaHABIUBATH MPUHAUICKHOCTh XUMHUYECKOH PEaKIMU K ONPEAEIEHHOMY THITy MO OJHOMY M3
KJIacCH()MKAIMOHHBIX TPH3HAKOB: 1) M0 YHMCIy M COCTaBY MCXOAHBIX BEIIECTB M MPOIYKTOB PEaKINU

(peakiuu COeMWHEHHS, PAa3IOKCHHS, 3aMelIeHusT W 0O0MeHa); 2) [0 BBIICICHHUIO MIIM ITOTJIOIMICHUIO
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TEIUIOTHl (PEaKIUN 3K30TEPMHUUCCKHE M DHIOTCPMHUECKHE); 3) IO M3MEHEHHIO CTEIICHEH OKHCIICHHS
XUMHYECKUX 3JICMEHTOB (PEaKkIUU OKHUCIUTEIHHO-BOCCTAHOBUTEIbHBIC); 4) 0 00paTUMOCTU TpoIlecca
(peaknuu oOpaTUMBIC U HEOOPATHMEIE);

* COCTaBIISATh YPaBHEHHSI JJICKTPOIMTUYCCKON JUCCOLMAIMN KHUCIIOT, IIEOUeH, COJIel; MOJHbIC U
COKpalI¢HHBIC MOHHBIC YPaBHEHUS PEaKIMii OOMEHA; YpaBHEHHUS OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkuuii;

* IPOTHO3MPOBATH MPOAYKTHI XHMHUYCCKUX PEAKIM 10 (opMyiaM/Ha3BaHUSIM HCXOJIHBIX BEIUICCTB;
OTIPEICIIATh HCXOJTHBIC BEIIECTBA 0 (hopMyJiaM/Ha3BaHUSM MPOTYKTOB PEaKIIUI;

* COCTAaBIIATh YPABHECHUs pPEaKIMH, COOTBETCTBYIOIIUX IMOCICHAOBATEIILHOCTA  («IICTIOUKEY)
MPEeBpaIICHNH HEOPTaHUIECKHUX BEIIECTB PA3TMIHBIX KIIACCOB;

* BBISIBJISITH B MTPOIIECCE IKCIIEPUMEHTA TIPU3HAKH, CBHIETEIHCTBYIONINE O TMPOTEKAHUNA XUMHIECKOH
peaxIum;

* IPUTOTOBJISITH PACTBOPHI C ONMPEACIEHHON MACCOBOM JOJIEH PACTBOPEHHOTO BEIIECTBA;

* OIPEJIENIATh XapaKTep Cpelbl BOMHBIX PACTBOPOB KHCIOT W IIENOYEH 10 M3MEHEHHUIO OKPACKU
WHAWKATOPOB;

* POBOANTH KaYECTBEHHBIE PEAKIINH, TOATBEPKIAIONINE HAJMYMe B BOIHBIX PACTBOPAxX BEIIECTB
OT/IEITBHBIX HOHOB

* OTIPEJIENATH MPUHAICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJTHOMY M3 H3yYSHHBIX KJIACCOB/TPYIIIL:
METaJlJIbl U HEMETAJUIbI, OKCHUbI, OCHOBAHHU:, KUCIIOTHI, COJIY;

* COCTaBJIATH (POPMYJIBI BEIIECTB MO UX HA3BAHUSIM;

® OMpEACIAThL BAJICHTHOCTD U CTCIICHD OKUCJICHUA 3JICMCHTOB B BCUICCTBAX;

¢ COCTaBJIATH Q)OPMYJ'ILI HCEOPraHn4CCKUux COCI[I/IHGHI/Iﬁ IO BAJICHTHOCTAM M CTCICHSAM OKHUCJICHHA
3JIEMEHTOB, a TAK)Ke 3apsjaM HOHOB, yKa3aHHBIM B TaOJIMIIE PAacCTBOPUMOCTH KHUCIIOT, OCHOBaHUH W
colleit;

* 0OBICHITH 3aKOHOMEPHOCTU MU3MCHCHUA (I)I/I?,I/I‘IGCKI/IX M XUMHUYECKUX CBOMCTB IMPOCTBIX BEIICCTB
(MeTaJ'IJ'IOB u HeMeTaJ'IJIOB) N HUX BBICHIMX OKCHJIOB, O6pa3OBaHHI>IX QJICMCHTaMH BTOPOI'0 W TPETHLETO
MIEPHOJIOB;

* Ha3pIBaTh OOIME XUMHYECKHE CBOWCTBA, XapaKTEpHbIE JUIS TPYII OKCHIOB: KHCIOTHBIX,
OCHOBHEIX;

* Ha3pIBaTh OOIINE XMMUYECKHE CBOWCTBA, XapaKTEPHBIE JJIs KaKOT0 M3 KIACCOB HEOPTaHUYECKUX
BCIIECTB: KUCJIOT, OCHOBAaHUM, COJICH;

* IPUBOJUTH TPHUMEPHl pPEaKIWi, MOJATBEPKIAIINX XHUMHYECKHE CBOMCTBA HEOPraHUYECKUX
BEIIECTB: OKCHIOB, KHCJIOT, OCHOBAHWUH U COJIEH;

* OIPEJIENIATh  BEUICCTBO-OKHUCIHWTEIh W  BEIIECTBO-BOCCTAHOBUTENh B OKHCIUTEIHHO-
BOCCTAaHOBHUTEIHLHBIX PEAKITUIX;

* COCTaBIISAITh  OKUCIIUTEIIEHO-BOCCTAHOBUTENbHBIM  OasaHCc (I M3y4YeHHBIX peaknui) 10
MIPEJI0KEHHBIM CXeMaM PEaKIIHii;

¢ IIPOBOJUTH na60paTopHLIe OIIBITHI, ITOATBEPKAAOIUE XUMHUYCCKUE CBOMCTBa OCHOBHBIX KJIACCOB
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HCOPraHNYCCKUX BEIICCTB,

BoinycKHUK noayuum 603MONCHOCHb HAYUUMbCA:

* 2PAMOMHO 0OPAUAMBCA C BEUECMBAMU 8 NOBCEOHEGHOU HCUIHIUL,

* 0CO3HABAMb HEOOXOOUMOCMb COOMOOCHUS NPABUL IKONO2UHECKU 0e30nACH020 NOBeOeHUsl 6
OKpYdHCarowels npUpoOHoll cpeoe;

* NOHUMAMb CMBICT U He0OX00UMOCHb COONOOEHUsT NPEONUCAHUL, NPedNdeaeMblX 6 UHCMPYKYUSIX
10 UCHONIb30BAHUIO JEKAPCME, CPEOCME ObIMOGON XUMUU U OP.;

* UCTIOTB306AND npuoOpeménnvle  KoYegvle  KOMNEMEHMHOCmU  Npu  GbINOJHEeHUU
UCCNEA08AMENLCKUX NPOEKMO8 NO UZYUEHUIO CEOUCME, CNOCOO08 NOTYHUeHUsI U PACNO3HABAHUSL BEUECE;

* PA36UBANDL KOMMYHUKAMUBHYIO KOMNEMEHMHOCHb, UCHOb3YSL CPEOCMEa YCMHOU U NUCbMEHHOU
KOMMYHUKAyuu npu pabome ¢ MeKCmamu y4eOHUKa U OOROJHUMENbHOU TUMEPAMYpPoU, CnpagoyHbIMU
mabnuyamu, NPoAEISMb 20MOGHOCHb K YEANCEHUIO UHOU MOYKU 3PEHUsT NPU 0OCYICOeHULU Pe3yIbmamos
BbLINOIHEHHOU PAOOMbL;

* 00LEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUEeCMEAX U XUMUYECKUX HPOYeccax, KpumudecKku
OMHOCUMBCS K NCeBOOHAYUHOU UHGDOpMAayUU, HeO0OPOCOBECMHOU peKame, Kacarouelicst UCHOIb308aHUS.
PA3IUYHBIX BeUecms.

* 0CO3HABAMb 3HAYEHUE MEOPEMUYECKUX ZHAHUL OJI5 RPAKMUYECKOU 0esimelbHOCIU Yel08eKd,

* ONUCHIBAMD U3YUEHHbIE 00BEKMbl KAK CUCHEMbL, NPUMEHSISL T02UKY CUCEMHO20 aHAU3A,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NEePUOOUHECKOU CUCTHEeMbl XUMUYECKUX AEeMEHMO8 OJis
00vsICHEeHUs U NPEOBUOEeHUSs CBOUCHE KOHKDEMHbIX 8eUeCms;

* Pa3euUBaAmMb UHHOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPeOCTNEOM YeryOaeHus 3Hanull 00 ucmopuu
CMAHOBNEHUSL XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NEPUOOUHECKO20 3AKOHA KAK 0OHO020 U3
BAICHETUUUX 3AKOHO8 NPUPOODL, A MAKHCE O COBPEMEHHBIX OOCHUNCCHUSX HAYKU U MEXHUKU.

* COCMABNAMb MONEKYIAPHbIE U HOIHbIE UOHHBLE YPABHEHUS NO COKPAUEHHBIM UOHHBIM YPAGHEHUSM,

* NPUBOOUMb  NPUMEPbL  peaKyuli, NOOMBEPI’COAOUUX CYUWECMBOBAHUE  B3AUMOCEAZU  MENHCOY
OCHOBHBIMU KNACCAMU HEOP2AHUYECKUX BeUeCcns,;

* IPOCHO3UPOBAMb PE3VIbMAmbl 8030€UCMBUs PA3IUYHBIX (AKMOPO8 HA U3MeHeHue CKOPOCmu
XUMUYECKOU peaKyuil;

* IPOSHO3UPOBAMb PE3YIbMAMblL 8030€UCMBUS PAZIUYHBIX (PAKIMOPOE HA CMEWEHUe XUMUYECKO20
pasHogecusl.

* NPOSHO3UPOBAMb XUMUYECKUE CEOUCBA BeUeCE HA OCHOBE UX COCMABA U CINPOEHUSL,

* IPOSHO3UPOBAMb CNOCOOHOCMb Beujecmaa NPOoAGISMb OKUCIUMENbHbIE UTU 80CCTNAHOBUMETbHbIE
COUCMBA ¢ YUEMOM CIeneHell OKUCIEHUsL JIEMEHMNO08, 8XO0SUIUX 6 €20 COCIAG;

* BLIAGIAMb CYUECNBOBAHUE 2EHEMUUECKOU 83AUMOCEI3U MENCOY BEUecmeamu 6 psody:. NPoCcmoe
8ewecmso — OKCUO — 2UOPOKCUO — COJb;

* OPeaHU308bIBAMb, HPOBOOUMb YYEHUUECKUe NPOeKmbl N0 UCCAE008AHUI0 CGOUCME Beujecms,

umernmux 6dastCHoe npakmuiecKkoe 3HaveHue.
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3.1. ®OPMbI OP'AHU3AIIUN YYEBHBIX 3AHSITUM 1 OCHOBHBIE BUJIbI
YYEBHOMU JAEATEJBHOCTH

YpoBeHb 00ydeHHs — 6a30BbIN.

®opMbl OPpraHu3annu 00pa3oBaTeIbLHOIO Mpouecca:
- UnquBuyansHo-000co0IeHHAs
-OpoHTaNIbHAs
- KonnexruBHas
-PaGora B mapax
-I'pynnosas
MeTtoabl:
BenymmMu meronamu 00ydeHuUs IpeAMETY SBISIFOTCA:
- UH(OPMALIMOHHBI;
- HCCJEeI0BATENIbCKUM (OpraHu3aus UCCIeA0BaTeNbCKUX Ja0OPaTOpHbIX padoT,
CaMOCTOSITEIIbHBIX padoT);
- Ipo0JIeMHBIH (ITOCTaHOBKA MPOOJIEMHBIX BOIIPOCOB U CO3JJaHKE NMPOOIEMHBIX CUTYallUl Ha
ypoke);
- ucniosp3oBanue UKT;
- METOJIBI PA3BUTHSI CIIOCOOHOCTEH K CAMOOOYUICHHIO M CaMOOOPa30BAHHMIO.
Texnuueckue cpeacTBa 00y4eHUs :
1. KowmmeroTtep 2.
2. MynbTUMEIUITHBIN TPOEKTOP
TexHosornu o0y4yenus:
-Pa3BuBaromero o0y4enus
-JIMYHOCTHO OPUEHTHPOBAHHOTI'O OOPa30BAHUS
-Urposeie
-NudopmarmonHsle
-JlesaTenbHOCTHOTO MOAX0/1a.

®opmbl, cIOCOOBI M CPeICTBA NPOBEPKH U OLIEeHKH Pe3y/IbTATOB 00y4YeHHUsl.
. Ha ypokax XxumMu# OLEHUBAIOTCS IIPEKIE BCETO:
- MpeIMEeTHAasE KOMIIETEHTHOCTh (CITOCOOHOCTH peliaTh MPoOJIeMbI CPEICTBAMHU MPEIMETA);
- KIIOYEBbIE€ KOMIETEHTHOCTH (KOMMYHHKATHBHbIE, y4eOHO-I103HABATEIbHbIE);
- 0011eyueOHbIe U UHTEJUIEKTYalIbHbIE YMEHUS (YMEHUsl paboTaTh ¢ pa3InYHbIMU UCTOYHUKAMU
uHpOpMalKK, TEKCTaMH, TaOIUIIaMH, CXeMaMH, HHTEPHET - CTPaHULIAMH U T.11.);
- yMeHHe paboTaTh B apax (B KOJJIEKTHUBE, B IPYIIIIE), @ TAK)XKE CAMOCTOSITENILHO.
ITpu ocymiecTBIEHNN KOHTPOJIS 3HAHUNA U YMEHUHN y4YaIlluXCsl UCIOJIb3YOTCS: TEMATUYECKUI U
WUTOTOBBIN KOHTPOJIb B (hopme:
- KOHTPOJIBHBIX padoT,
- CaMOCTOSITENbHBIX, TPOBEPOYHBIX PadOT.
JU1 TeKyIero KOHTpOJIs 3HAaHUM ydaluxcs NpelyCMOTPEHO IPOBEJEHUE CAMOCTOSTENbHBIX U
TECTOBBIX paboT, 3aHMMaromuX ot 10 10 25 MUHYT.
[IpoBepsAtoTCS M OIIEHUBAIOTCS: - IPAKTUYECKHE DPAOOTHI.

OpranuszanuonHasi ¢popma o0y4eHUsl — €IUHCTBO COJAEpKaHUS M (OPMBI; BHEIIHAS CTOPOHA
nporiecca 0OydeHUs, OOYCIOBJICHHAas COJAEp)KaHHUEM, METOJaMH, NpPUEMaMH, CPEICTBAMH,
BUJaMHU Y4eOHOH paboThl, 0COOEHHOCTSIMH B3aUMOCBSI3H I€1arora ¥ yYeHUKOB Ipu paboTe Haj
y4eOHBIM MaTEPHAIOM.
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@opMbl OPraHU3aANMU 00y4eHHUSsI — 3TO BBIPAKCHHUE COTIACOBAHHOW ACSITETLHOCTH Teiarora u
00y4aromuxcsi, OCYyIIECTBIIEMOI B ONPeIeICHHOM MOPSAIKE U PEKUME.

O6mue ¢popMbl OPraHN3aNMi MO3HABATEIbHOI 1eSITeTbHOCTH

WuauBuayaibHble, TPYNIOBbIE, TapHbIe, KOJIJIEKTUBHBIE, (DPOHTATbHBIC.

@opMbl OPraHU3AIMHU MO3HABATEIbHOI 1eSITeTbHOCTH

Ypok, nexius (BBogHAas, mpoOaeMHast, JeKIus —oeceaa, JeKIus — JUCKYCCUs), CEMHHAp,
naboparopHas paboTa, ypoK- UTpa, CaMOCTOsITEIbHAS paboTa.

4 TEMATHYECKOE INTAHUPOBAHHUE

No Tema KonmuectBo yacos
/1

B aBTOPCKOH IporpaMmme

1 [ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8kiiacca u 6
BBEJICHUE B Kypc 9 Kiacca
3 Meraisl.
IIpaktukym Nel CBoiicTBa METaJLIOB U UX
COEIMHEHU I
Hemeranst 12
5 [IpakTukym Ne2 CBoiicTBa HEMETAIIJIOB U UX 3
COCIMHEHU I
7 O060011eHre 3HaHUH 0 XUMHHU 32 KypC OCHOBHOM 4
IIKOJIBI
Htoro 34

4.1 Peanu3anus MpaKTHYECKO YacTH y4eOHOro mpeaMeTa

Ne | Ne ypoka Has3zeanue konmponvnoie Cmp. ¢ KHMe Jlama npoeedenusn
n/n padomul
6 Beenenne. OOmas

XapaKTEPUCTUKA XUMUYECKUX
DJICMEHTOB U XUMHYECKUX
peakuuii. [lepuoanuecknit
3akoH U Ileproguyeckas
CHCTEeMa DJICMEHTOB
J.1A.Menneneena.

1 14 MeTamibl
2 27 Hemetannsl
3 |34 TpeHuHr-TeCTHPOBAHKE TIO

BapuanTtam [ 1A npomisix
JIET U JEMOBEPCUHU
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Ne Ne Hazeanue npax Cmp. ¢ Jama npoeedenusn odopyoosanue
n/n | ypoka muueckux pabom yuebHuKe
9a 90 96

1 |15 Pemenune 127-128 PactBopbI
9KCHEPUMEHTAIbHbIX 3JIEKTPOJIUTOB,
3a/1a4 Ha poOUpKH,
pacrio3HaBaHHUE U JepKaTellb A
MOJTy4YeHUE POOUPOK.
COEMHEHUI METaJIJIOB

2 |28 Pemmenune 259-260 PactBOpBI
9KCHEPUMEHTAIbHBIX 3JIEKTPOJIUTOB,
3a7a4 [0 TEME  « poOUpKH,
[Toarpynna Jep>KaTellb s
raJIOTCHOBY. POOUPOK.

3 129 Pewenue 260-262 PactBopsb1
AKCIEPUMEHTAJIbHBIX AJIEKTPOJIUTOB,
3aja4 0 TeMe « poOUpKH,
[Toarpymma JepKaTEND s
KHCIIOPOAA» IpPOOUPOK.

4 |30 [Tony4enne, 262-265 PactBopsI
cobupanue U 3JIEKTPOJIUTOB,
pacro3HaBaHueE Ta30B. IPOOUPKH,

JepKaTellb s
IPOOUPOK.
Ne Ne Haseanue Cmp. ¢ /lama nposedenusn obopyoosanue
n/n | ypoxka | 1a6opamopnozo onvima | yyepuuke
9a 96 96
1 2 [Tosryuenune PacTtBopsbl
TUIPOKCHU/IA IUHKA U AIIEKTPOJIUTOB,
MCCIIEJOBAHNE €T poOUpKH,
CBOMCTB. JepKaTelb st
pOOUPOK.
2 3 MonenupoBanue Bymara
IIOCTPOCHHUS
ITepuoanueckoit
CUCTEMBI
J.M1.Menneneena.
3 4 3amMeleHue MeIu B PacTtBopb!
pacTBope cynbdaTa AJIEKTPOJIUTOB,
Meau poOUpKH,
nepKaTenb 1Jis
IPOOUPOK.
4 4 . Bzaumonencrtaus Komnexknuu
KHCJIOT C METAJUIAMHU MUHEPAIIOB U
TOPHBIX MOPOJI.
5 4 B3anmopeicteus PactBOpsI
IIUHKA C COJISTHOM AJIEKTPOJIUTOB,
KHCJIOTOHN pa3Iu4yHON npoOUpKH,
KOHIEHTpaluu nepKaTenb 1Jis
IPOOUPOK.
6 5 Pasnoxenune nepokcuaa PacTtBOpBI
BOJOPOJA C TOMOUIBIO AJIEKTPOJIUTOB,
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OKcHJa Mapranma(4) u
KaTanasbl.

poOUpPKH,
JiepKaTensb 11

POOUPOK.

7 7 Bsaumoneiicteue PacTtBopbI
METaJJIOB C 3JIEKTPOJIUTOB,
pacTBOpamMH KUCIJIOT U poOUpKH,
cojei JiepxKartenb i

POOUPOK.

8 8 O3zHakoMIIEHHE C Kosuiekuus
pyAaMmu xeses3a

9 9 OkpairBanue PacTtBOpBI
IUTAMEHH COJISIMHU 3JIEKTPOJIUTOB,
I1EJI0YHBIX METAJUIOB poOUpKH,

JepKaTenb IS
POOUPOK.

10 10 [omyuyenne PactBOpbI
THJIPOKCUA KAJIbIUS U 3JIEKTPOJIUTOB,
U3Y4YEHUE €TI0 CBOMCTB. IPOOUPKH,

JiepxKartenb Juis
IPOOUPOK.

11 11 [Tosryuenune PactBopbl
THJIPOKCUA AITFOMUHUS AIIEKTPOJIUTOB,
U U3y4YEHUE ero poOUpKH,
CBOMCTB. JiepKaTellb Ui

pOOUPOK.

12 12 .B3anmopeticTeue PactBOpEI
xKeJe3a ¢ CONTHON 3JIEKTPOJIUTOB,
kucioroi. [lomyuenue POOUPKH,
THJIPOKCHIOB JiepxKatenb s
xkenesa(2)u (3)u POOUPOK.
U3y4eHHE UX CBOMCTB.

13 17 [Toryuenue u [{unk,pacTBOp
pacrno3HaBaHue COJISTHOM
BOJIOpOJIA KHCJIOTHI,

POOHUPKH,
JepKaTenb IS
IpoOUPOK

14 19 KauecTBenHnas peakuust PactBOpsI

Ha XJIOPU/-HOH. AIIEKTPOJIUTOB,
poOUpKH,
JepKaTenb IS
IpoOUPOK

15 |20 [Tony4yenne u [Mepoxcun
pacrio3HaBaHue BOJIOPO/Ia,
KHCIIOpO/Ia OKCH]T

Maprasua,
Ty4HHa,
CIMYKH,
POOUPKH,
JepxKatenb s
POOUPOK

16 |21 CBoiicTBa PacTBOpbI
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pa3z0aBiIeHHON CEpHOU AJIEKTPOJIUTOB,
KHCJIOTBI. npoOupKH,
JepIKaTelb s
poOUPOK
17 22 N3yuenue cBOMCTB PactBop
aMMHaKa. aMMHaKa
18 22 Pacnio3naBanue cosneit PactBopsbI
aMMOHHUSL. 3JIEKTPOJIUTOB,
pOOUPKH,
Aep>KaTeNb s
pOoOUPOK
19 25 [Tomryuenue KpeMHEBOU PactBopb!
KHCJIOTHI ¥ U3YYCHUE ee AJIEKTPOJIUTOB,
CBOMCTB. IPOOUPKH,
JepIKaTeIb s
IPOOUPOK
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5. KanenmapHo-rematuyeckoe miiaHupoBaHue 9 kJjace

Ne Tema ypoka Koa-Bo | lata Hara
4yacos nposese | mposeje
-HUA IO | HUSA 1O
IJIAHY dakrty

Tema Nel.O0Omas XapakTepuCcTHKA XUMHYECKHUX JIEMEHTOB M XUMHYECKUX
peakuuii (64)

1 XapakTepucTuKa XHUMHUYECKOTO 3JIEMEHTa Ha OCHOBaHUU ero | 1
nonoxxeHus B [lepuoguueckoii cucreme JI. M. Menneneesa

2 Amdotepubie  okcuabl U ruapokcuasl.  JI.1.ITomyuenue | 1
TUAPOKCH/IA IMHKA U MCCIIEIOBAHUE €r0 CBOMCTB.

3 [Tepuonnueckuit 3akoH u Ilepuoguyeckas cucrema 3aeMeHTOB | 1

JA.M.MenneneeBa B cBeTe ydeHHs O cCTpoeHuM aroma. JI.
2.MopnenupoBanue noctpoeHus [lepuoanyeckoil  CUCTEMBI
J.1.Menneneea. Xumudeckas OpraHu3alys ;KUBOW U HEKUBOU
IIPUPOJIBL.

4 Knaccupukanmss XMMUYECKHMX  peakmuii 1Mo  pa3nuyHbM | 1
ocHoBaHusAM. JI. 3.3amenieHre Meau B pacTBope Cyibdara Meau
(2)xene3om. JI1.4. B3aumonelictBus KUCIOT ¢ Meramuiamu. JL.S.
B3aumopelicTBus LMHKA C COJSHOM KHCIOTOH pa3IM4YHOM
KOHIOCHTpAIHH.

5 Karanuzaropsl.J1.9.Pasnoxxenne  mepokcupa  Bomopora ¢ |1
MOMOINbI0 OKcujaa Mapranina(4) um kartamasel. OO0oOIeHUE U
cucremMaruzauus 3HaHud 10 Teme «Benmenuwe. OOwias
XapaKTepUCTHKA XUMHUYECKUX DOJEMEHTOB U XMMHUYECKHUX
peakuuil. Ilepuonnueckuit 3akoH u Ilepronmueckas cucrema
anemenToB JI.M.Meneneena.

6 KontponbHass pabora 1o Teme «BBenenne. OoOmas | 1
XapaKTePUCTUKAa XUMHUYECKHX OJEMEHTOB U XHUMHUYECKHX
peakuuii. [lepuonnueckuii 3axkoH u Ilepumonnueckas cucrema
snemeHTOB JI.1.Menneneena.

Tema Ne2.Metasibl (84)

7 ITonoxenue Meramios B [lepuoguyeckon cucreme 1
J. WU.MenneneeBa M OCOOCHHOCTH CTPOEHHSI HUX aTOMOB.
@dusnueckue CBONCTBA METAIOB.  XHUMHUYECKHE CBOMCTBA
MetaiioB JI.12.B3aumoneiicTBue MeTalmsioB € pacTBOpamMu
KHUCJIOT U COJIEH

8 Metaiel B mpupojge. OOmme crmocoObl ux monydeHus. | 1
JI.13.03nakomiieHue ¢ pyaamu xeinesa. [lonstue o kopposuu
METaJIJIOB.

9 OOmas xapakrepuctuka siaeMeHToB 1A rpynnbl. Coenunenus | 1

menouHbix  MetamwioB.JI.14.OkpammBanue IUIAMEHU  COJIIMU
LIEJIOYHBIX METAJIOB.

10 Illenouno3eMenbpHbBIC METaJIbI. Coenunaenus | 1
uiesnoyHo3eMenbHbIX MetamioB. JI.15.Ilonyuenue ruapokcuaa
KaJIBIIMSI M U3YYEHHE €r0 CBOWCTB.

11 Amrfomuanit 1 ero coeamHenus.J.16.ITomyuerne ruapokcuna | 1

AIIOMUHUA U U3YUYCHUC CTO CBOMCTB.

12 Keneszo m ero coenunenusd.J1.17.B3aumonetictBue xeneza c¢ | 1
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consHoM kucinoroil.JI.18.Ilonydenue ruapokcuioB xeneza(2) u
(3) 1 u3yvyeHue ux CBOUCTB.

13 O6006meHne o Teme «MeTaJbhy 1

14 KonTponbnas pabota no Teme «MeTamib» 1
IIpakTukym Nel.CBoiicTBa MeTa/lJ10B M UX coequHeHui (14)

15 Ipaxmuyeckas paboma Nel « Pernienue sKkcriepuMeHTANbHBIX | 1
3aJla4 Ha paclo3HaBaHUE U TOJYYeHHE COeIMHEHUN METaJJIOB)
Hemetasubl (124)

16 OOmas xapaktepuctuka HemetawioB. OOmme xumuyeckue | 1
CBOIicTBa HeMmeTayuioB. HemeTaisipl B mpupojie U CIOCOOBI UX
I10JIYy4EHUS.

17 Bonopon. JI.19.Ilonyyenue u pacno3HaBaHue BOJOpoAa 1

18 Bopa. 1

19 I'anmorenst. Coemunennss ranoreHos. JI1.26 KauecrBennas | 1
peaxius Ha XJIOPHU/I-HOH.

20 Kucnopon.JI.27.ITony4yenue u pacno3naBanue kucinopona. Cepa, | 1
ee gusnyeckue U xumuueckue cBoiicta. CoeTMHEHUS CEPBI.

21 Cepnas kucnora kak sjekTponut u ee conu. J1.29.CpoiictBa | 1
pa3zbaBieHHOH cepHOW KuchnoThl. CepHas KHCIOTa Kak
okucnurenb. [lonydenne u npuMeHeHue CepHO KUCIOTHI.

22 A3o0T u ero coiictBa. AMMHak U ero coiictsa. JI.30.M3yuenue | 1
cBoiictB ammuaka. Conu ammonus. JI.31.Pacno3naBanue comnei
AMMOHHSI.

23 Oxcuapl  a3ota. A30THas KHUCIOTa Kak dJeKTpoiauT, ee |1
IIpUMEHEHHE. A30THAsI KMCJIOTA KAK OKHCIIUTEIND, €€ ITOIY4YCHHE.

24 ®ocdop, Coenunenuss @ocdopa. Ilonste o docdopubix |1
y100pEHUsX.

25 VYraepon. Oxcunbl yriaeposaa. YrojbHas KUCIOoTa U ee conu. | 1
XKectkocth BOABI M cHocoObl ee ycTpaHeHHs. Kpemuuii.
CoenuHenus KPEMHUSI. CunukaTtHas
npoMbliieHHOCTh. J1.40. IToryueHne KpeMHEBOM KHUCIOTBI U
H3y4YECHHUE €€ CBOWCTB.

26 O6006meHne o Teme «HemeTabny 1

27 KonTtpoJsbHasi padora no teme «Hemeraniabi». 1

IIpakTukym Ne2CpoiicTBa coelnHeHMii HeMeTa/LIOB (3 yaca)

28 ITpakTuyeckas pabota Ned Perenue skciepuMeHTaIbHBIX 3a1a4 | 1
1o TeMe « [loarpynna rajoreHoB».

29 [TpakTrueckas paborta NeS Perenue skcriepuMeHTanbHbBIX 3a1a49 | 1
1o teMe « [loarpynna kucinopojgay

30 [Tpaktnueckass pabora Ne6 I[lomyuenme, coOupanume wu |1
pacrno3HaBaHME ra3os.

O0001meHne 3HaHUI 10 XMMHUH 32 KYPC OCHOBHOM MIK0JIbI (44)

31 Ilepuonnueckuii 3akoH u Ilepuoanueckas cucrema XuMuueckux | 1
snemeHToB J[.M1.MeHieneeBa B cBeTe y4eHHUsI O CTPOEHUU aToMa

32 Buasl XUMU4ecKkux CBs3ei U TUITBI KPUCTAUNIMYECKUX pemeTok. | 1
Knaccudpukanusa xumuyeckux peaxiuii. CKOpocTb
XMMHYECKUX PEAKIUH .

33 Juccoumanus nekTpoauToB. MIOHHbIE ypaBHEHUS pEaKIUU. 1
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OxucanTeNbHO-BOCCTAaHOBUTEIbHBIE peakiuu. Kinaccudukanus
Y CBOMCTBA HEOPTaHMUYECKUX BEIIECTB.

34

Tpenunr-recrupoBanue no Bapuantam ['MMA niponuibix jgeT u
JIEMOBEPCUU
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JIner pukcanuu u3MeHeHu

Knacc

Hazsanme pasaciia, TEMBI

JHara
MpOBe/Ie-HUS
110 TUTAHY

[ara
MIpOBEIe-HHUS
1o GakTy

[Ipyuunna
KOppeK-
THUPOBKH

Coco0
KOPPEKTHPOBKHU
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