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1. Ilnanupyemble pe3yJibTaThl OCBOEHUS Y4eOHOI0 MpeaMeTa 1Jis yJyammxcs 9 kiacca
[Ipu n3ydeHnn XUMUU B OCHOBHOM ITKOJIe 00€CTIeYMBACTCS TOCTHKEHHUE JIMYHOCTHBIX, METAIIPEMETHBIX U MPEJIMETHBIX PE3yIbTaTOB.
JIMYHOCTHBIE:

® B [IECHHOCTHO-OPUEHTAIMOHHOM c(hepe — YyBCTBO FOPJOCTH 32 POCCUHCKYIO XUMUYECKYIO HayKy, T'YMaHU3M, OTHOIIIEHHE K TPYAY,

LEJIEYyCTPEMIIEHHOCTb;

L (I)OpMHpOBaHHe HCHHOCTH 3A0pOBOI0 H 0e301macHoOro 06pa3a JKU3HU, YCBOCHUC IIPpAaBUJI HMHAUBUAYAJIIBHOI'O W KOJUJICKTHUBHOI'O

0€30I1aCHOTO MOBECHUS B UPE3BbIUANHBIX CUTYALUAX, YTPOKAIOLIUX KU3HU U 370POBbIO JIIOJIEH;
® B TPYAOBOH cpepe — rOTOBHOCTh K OCO3HAaHHOMY BbIOODY JajbHENIIEH 00pa30BaTEIbHON TPACKTOPUH;
® B II03HABATEJIbHOHN (KOTHUTUBHOMN, HHTEJUIEKTYAIbHON) cpepe — yMEHHE yNpaBIsATh CBOCH MO3HABATEIBHOM 1€ATEIHHOCTHIO.

e (QopmHupoBaHUE OCHOB JKOJOTUYECKON KYJIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTUYECKOTO MBIIUICHHUS,
Pa3BUTHE OIbITA DKOJOTHYECKH OPUEHTUPOBAHHON pe(ICKCUBHO-OLIEHOYHON W MPAKTUYECKOW  JAEATEIbHOCTU B KU3HEHHBIX

CUTYalUsIX;
MetanpeaMeTHbie:

® YMCHHUC CaMOCTOATCIIbHO OIIPCACIIATDh OCIIN CBOCTO O6y"I€HI/IH, CTaBHUTb U (bOpMYJIHpOBaTI) JJI ceOsl HOBBIC 3aJa4H B y‘lé6€ H I103Ha-

BaTeJIbHOMN ACATCIbHOCTH, PAa3BUBATb MOTUBBI U HHTCPCCHI CBOCH MO3HABATEIbHOMN ACATCIIBHOCTH,

¢ YMCHHUC CAMOCTOATCIBbHO IINIAHUPOBATHL IIYTH AOCTHUKCHUS ueneﬁ, B TOM 4YHCJIC aJIbTCPHATUBHLIC, OCO3HAHHO BBI6I/IpaTB Hauboiee

3¢ pexTuBHBIE CIOCOOBI pEIICHUs YUEOHBIX U MTO3HABATEIbHBIX 33]1a4;

® YMEHUE COOTHOCUTH CBOU JICMCTBUS C IUIAHUPYEMBIMU PE3YJIbTaTaAMU, OCYLIECTBISATh KOHTPOJIb CBOEH AEATEIIBHOCTU B IIPOLIECCE
JOCTHKEHUS Pe3yJIbTaTa, OMPEAeNIATh CIOCOOBI ACHUCTBUIN B paMKax MPEUI0KEHHBIX YCIOBUHN U TpeOOBaHUI, KOPPEKTUPOBATH CBOU

JIEVUCTBUS B COOTBETCTBUU C U3MEHSIOIICUCS CUTYaILUEH;
® yMEHHE OLICHUBAThH MPAaBUILHOCTD BBITTOTHEHUS YICOHOM 3a/1aui, COOCTBEHHBIE BO3MOYKHOCTH €€ PEIIICHHS;

® BJIaJICHUE OCHOBAMHU CAMOKOHTPOJISl, CAMOOLICHKH, NMPUHATUS PEIIEHU M OCYIIECTBJICHHUS OCO3HAHHOIO BbIOOpa B yueOHON U

MMO3HABATECIbHOM JIEATCIbHOCTH;

® YMEHHUE OMPEENATh MOHITHS, CO3/1aBaTh 0000IIEHHs], YCTAaHABIIMBATh AHAJIOTUH, KJIACCU(PHUITUPOBATH, CAMOCTOSITEIIHHO BHIOUPATH

OCHOBAHMA U KPUTCPUU IJIA KJIaCCI/I(I)I/IKaLII/II/I, YCTaHaBJIMBATh IPUYHUHHO-CJICACTBCHHBIC CBA3U, CTPOUTD JIOTHICCKOC PACCYIKACHUC,
YMO3aKJIKOYCHUC (I/IHILYKTI/IBHOC, ACAYKTHUBHOC H 110 aHaJ'IOFI/II/I) H OCJ1aTh BBIBOJbI,

® YMCHHUEC CO3/1aBaThb, IPUMCHATL U HpeO6p330BBIBaTB 3HAaKH 1 CUMBOJIbI, MOJACIIHN U CXCMBI IJIS PCILICHUS y‘le6HBIX U II03HAaBAaTCJIIbHBIX

3a/ad4;

® YMEHUE OpPraHU30BHIBATH YYEOHOE COTPYJHUYECTBO M COBMECTHYIO AESATEIBHOCTh C YUUTEIEM M CBEPCTHUKAMH; pabOTaTh WH-

IUBUIYAIbHO W B IpYIINE: HaXOAUTh OOIIEE pEelleHHe U pa3pemaTh KOH(IMKTHI Ha OCHOBE COTJIaCOBaHUS MO3ULMNA U y4ETa
MHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;



® YMEHHME OCO3HAHHO HCIIOJb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 33/1a4€ii KOMMYHUKAIMU JJIS1 BBIPAXKEHUSI CBOMX YYBCTB,
MBICIIEH M TOTPEOHOCTEH; TUTAHHUPOBAHMUSI W PETYISIMU CBOEHU JNESITENIbHOCTH; BIIAJICHUE YCTHOM W TNHCbMEHHON peublo,
MOHOJIOTUYECKOW KOHTEKCTHOM PEYbIO;
e (opMHUpPOBAHKE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOIB30BaHUSI HHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTU;
¢ (HOpMHUPOBAHKE U PA3BUTHUE IKOJOTUIECKOTO MBIIIJICHUS, YMEHNE IPUMEHSITh €T0 B TIO3HABATEILHOW, KOMMYHUKATUBHOM, COIMAITh-
HOM MpakTUKe U MPOPECCHOHATHHON OPUCHTAIIHH.
IIpeaMeTHbIE:
1.B no3naBarenbHOIl cepe:
® J1aBaTh ONPEICICHUS H3YYEHHBIX MOHATUN: «XUMHUYECKUU DIEMEHT», «aTOM», «HOH», «MOJIEKYJa», «IPOCTHIE U CIIOKHBIC
BEILIECTBAY», «BEIIECTBO», «XUMHUYECKass POopMyIia», «OTHOCUTENIbHAS aTOMHAsi MAacca», «OTHOCUTEIbHAS MOJICKYJIIpHAs Maccay,
«BAJIEHTHOCTH», «CTENEHb OKHUCICHUSN», «KPUCTAJUIMYECKAs pEIIETKa», «OKCUABbDY, «KHUCIOTbD), «OCHOBAHUS», «COJI,
«aM(pOTEPHOCTDY», «UHIUKATOP», «IEPUOJUUYECKUI 3aKOH», «IEPUOJUYECKass TaOJHIay, «U30TOIbDY, «XHUMHYECKas CBS3bY,
«QIIEKTPOOTPULIATEIIBHOCTDY, «XUMHUYECKasi PpEAKUUsS», «XUMHUUYECKOE YpPABHEHHE», «IEHETUYECKash CBS3bY», «OKHUCIICHHEY,
«BOCCTAHOBJICHUEY, «QJICKTPOJIUTHYUECKAS TUCCOLUAIUI», KCKOPOCTh XUMHUYECKON PeaKinny,;
ONHUCATh JIEMOHCTPALIMOHHBIEC U CAMOCTOSATENIBHO MPOBEICHHBIC XUMUYECKHUE SKCIIEPUMEHTHI;
ONUCHIBATh U PA3INYaTh U3YUEHHBIE KJIACCHl HEOPTAHUYECKUX COEAUHEHUM, POCTHIE U CIIOKHBIE BEIIECTBA, XUMUUYECKUE PEAKIINY;
KJ1acCU(UIIMPOBATH U3YUEHHBIE OOBEKTHI U SIBJICHHUS;
JIeJaTh BBIBOJBI U YMO3AKIIOYEHUS U3 HAOIIOJICHUM, M3YYEHHBIX XUMHUYECKHX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATh CBOWCTBA
HEU3YyYCHHBIX BEIIECTB MO aHAJOTUH CO CBOMCTBAMU U3YyUYCHHBIX;
® CTPYKTYpUPOBATh U3YYEHHBIN MaTepral U XUMUYECKYIO HH()OPMALINIO, TOJTYYEHHYIO U3 APYTUX UCTOYHUKOB;
® MOJICJINPOBATH CTPOEHUE ATOMOB 3JIEMEHTOB 1-3 MepruoaoB, CTPOCHHUE MPOCTHIX MOJIEKYJT;
2.BlIeHHOCTHO — OPMEHTAIIMOHHOM cepe:
® aHAJIM3UPOBATH W OLICHUBATH MOCJEACTBHUS IS OKPYXKArollel cpelbl OBITOBOM M MPOU3BOJCTBEHHOM IEATEILHOCTU 4YEJIOBEKA,
CBSI3aHHOM C MepepabOTKON BEIIECTB;
3. B Tpynosoii cdepe:
® IPOBOJIUTh XUMHUYECKUM IKCIIEPUMEHT;
4. B cepe 0e30mMaCHOCTH KU3HEAEATEIbHOCTH:
e OKa3bIBaTh NEPBYIO TOMOIINb TPH OTPABICHUSAX, OXOTax WM JPYTrUX TpaBMax, CBA3AHHBIX C BEHIECTBAMU U J1aOOPATOPHBIM
000pyI0BaHUEM.
2. OcHOBHOE cojiepKaHue Kypca



Beenenue. O0mas xapakTepuCcTUKA XMMHUYECKHUX 3JIEMEHTOB M XMMU4YecKHuX peakuuii. Ilepmoanyeckuii 3aKoH u
IHepuoanueckas cucrema xumMudeckux 3jaemeHToB /{. U. Menaeseesa (10 1)

XapaKTepucTrKa 3JIEMEHTA 10 €ro noJyiokeHuto B Ilepuoanyeckoit cucreme xumuueckux 3seMenToB 1. . MenpaeneeBa. CoiicTBa
OKCHJIOB, KHCJIOT, OCHOBAaHUM U COJIEU B CBETE TEOPUHU IJIEKTPOIUTUIECKON JUCCOLUMALINNA U OKUCIICHHS -BOCCTaHOBIIEHUS. [lonsATHE
0 MepeXOoIHBIX AeMeHTaX. AMdoTepHOCTh. ['eHeTnueckuil paa nepexoanoro snemenTa. [lepuoanueckuit 3akon u [lepuoauyeckas
cucreMa XuMuueckux aseMeHToB Jl. 1. MeneneeBa. Xumuueckast Oopranu3anus >KUBOU U HEXKMBOU NPUPOJIbl. XUMUUECKUI COCTAB
A]lpa, MAHTUU U 3€MHOM KOpBhl. XUMHUUYECKHE AJIEMEHTHI B KJIETKAX KUBBIX OpraHu3MOB. Makpo- U MukpoasieMeHTbl. O00011eH e
CBEJICHUH O XuUMHUYecKux peakuusx. Kmaccupukanuss XMMUYECKUX peakUuid MO pas3IMyHbIM MpPHU3HAKAM: «YHCIO U COCTaB
pearupyromux 1 o0pa3yronumxcsi BEMECTBY», «TEII0BOM 3P eKT», «HANpaBICHUE», KM3MEHEHHE CTETIEHEH OKUCIICHHSI JIEMEHTOB,
00pa3yIoluX pearupyrolinue BelecTBay, «pasza», «UCIoIb30BaHue KaTaiuzaTopay. [IoHATHE 0 CKOPOCTH XMMHUYECKON peaKIluiu.
@akTopbl, BAUSIONIME HA CKOPOCTh XUMUYECKUX peakiuil. Katanuzaropsl u katanu3. MTHruOUTOpbl. AHTUOKCHUIAHTHI.
JdemMoHcTpanuu.

Pazmmunbie popmer Tabimmnet [. . MenaeneeBa. Monmenu aToMOB 3J1eMEeHTOB 1—3-T0 iepro10B. MoIeNTb CTPOSHUS 36MHOTO II1apa
(momepeuHblid pa3pes3). 3aBUCUMOCTb CKOPOCTH XUMUUYECKOM peakiiuu OT MPUPOAbl pEarupyroux BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHAYECKON PEAKINHA OT KOHIIEHTPALUU PEArMpPYIOIIMX BEMIECTB. 3aBUCUMOCTh CKOPOCTHM XMMHUYECKOW pEakUuy OT IUIOLIAIN
CONPUKOCHOBEHUS PEArupyroInX BEUIECTB (KKUIAIIUMA CJIOW»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU PEaKIUU OT TeMIepaTyphl
pearupyromux BenecTB. | OMOreHHbIi U reTeporeHHbIN kaTanu3bl. DepMeHTaTuBHbIN KaTtanus. UHrubupoBanue.

JlabopaTopHbIe ONbITHI.

1. Tlonmydyenue ruApoKcHAa IUHKA M HCCIEIOBaHUE €ro CBOMCTB. 2.MoxenupoBanue mnoctpoeHus: [leproguyeckoil CHCTEMBI
xumuueckux anemeHToB JI. M. Menneneea. 3. 3amernnenue kene3oM meau B pactBope cyinbdara meau (II). 4. 3aBucumocTb
CKOPOCTH XMMUYECKON PEAKLIMU OT MPUPO/IbI PEATUPYIOIIUX BELIECTB HA IPUMEPE B3AUMOJACHUCTBHUS KUCIIOT C METAJIJIAMU.

5. 3aBUCUMOCTh CKOPOCTH XMMUYECKOW PEAKIIMU OT KOHIIEHTPAMK PEArupyrolnX BEIIECTB Ha TPUMEPE B3aUMOJEHCTBUS IIUHKA C
COJITHOW KHCJIOTOM PA3JIMYHON KOHUEHTPALUY.

6. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEAKIMHU OT IUIOIIAJA CONPUKOCHOBEHUS PEArMpPYIOIIMX BeIIeCTB. 7. MoaenupoBaHue
CKUIBIIETO CHOs». 8. 3aBUCHMOCTh CKOPOCTH XMMHMYECKOM PEAKIMM OT TEMIEPATYPhl PEArHpPYIOIINX BEIIECTB Ha IPUMEpE
B3auMoJiericTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIOTHI pa3audHON TeMIiepaTypsl. 9. Pa3noxkeHune nepokcuia Bo1opoia
¢ nomomplo okcuga mapranua (IV) wm karamasel. 10. OOHapykeHHe Karajga3bl B HEKOTOPBIX MHUIIEBBIX MNpoaykTax. 11.
NurubupoBanue B3aMMOJACHUCTBUS KUCIOT C METAUIAMHU YPOTPOITMHOM.

IIpeaMeTHbIE pe3yabTATHI 00Y4YeHUS

Yyammiics 10JKeH ymems:

- WCIIOJIB30BaTh NIPU XapPaKTEPUCTHUKE IPEBPALICHUN BELIECTB IOHATHS: «XUMHUUYECKAs] PEAKLUA», «PEAKUUH COECHUHCHUSY,
«PEeAKITNH PA3TOKEHUD», «PEAKITNH OOMEHAY, «PEAKITNU 3aMEIEHUSD, «PEAKIIUU HEUTPATU3AITUNY, «IK30TEPMUUYECKHUE PEAKITUNY,




«GHJO0TEPMHUUECKHE PEAKLIUN», «<0OpATUMbIE PEAKIIUN», KHEOOPATUMBIE PEAKIIHI, «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUNY,
«TOMOTEHHBIE PEAKIMHN», «TETEPOreHHBIE PEAKLIUN», «KATATUTHUYECKUE PEAKLMHN», «HEKATAIUTHUYECKHE PEaKUUW», «TEIIOBOU
3¢ (HeKT XMMHUUECKON peakInn», «CKOPOCTh XUMUYECKOU PEaKIIuny, «KaTalnu3aTop»;

- XapakTepHu30BaTh XUMHUYECKHE 3JIEMEHThl |—3-T0 mepuoioB Mo MX MojoxkeHuio B [lepumonndeckoil cucteMe XUMHUYECKHX
sanemeHToB JI. 1. MeneneeBa: XuMUYECKU 3HAK, OPSAIKOBBIA HOMEp, NMEPHUOI, TPYyIIa, MOATPYINa, OTHOCUTEIbHAS aTOMHAas
Macca, CTpOeHHe atoma (3apsl siipa, YUCIo MPOTOHOB U HEUTPOHOB B siipe, 0011Iee YKCIIO AJIEKTPOHOB, PACTIPEIEICHUE AIEKTPOHOB
0 AJIEKTPOHHBIM CJIOSIM, TIPOCTOE BEIECTBO, (hOpMyJia, HA3BAaHUE U THUI BBICHIETO OKCUJIA U TUJPOKCHUAA, JIETYYETr0 BOJOPOAHOIO
coeMHEHUs (711 HEMETAIIJIOB));

- XapakTepu30BaTh OOIIME XMMHUYECKHE CBOWCTBA aM(pOTEPHBIX OKCHUIOB M TUAPOKCHUIOB; MPUBOAUTH MPUMEPHl PEaKLUM,
MOJITBEPKIAIOIIUX XUMHUECKHUE CBOMCTBA aM(POTEPHBIX OKCUIOB U THJIPOKCH]IOB;

JaBaTh XapaKTEPUCTUKY XMMHUYECKHX PEAKIMil MO0 YUCIY U COCTaBY HCXOJHBIX BEIIECTB M IMPOAYKTOB PEAKLHUU; TEILIOBOMY
3¢ (pexTy; HanpaBICHUIO MPOTEKAHUS PEAKLIMH; U3MEHEHUIO CTEIIEHEW OKHUCIIEHUS DIIEMEHTOB; arPEraTHOMY COCTOSTHUIO MCXOJIHBIX
BEILECTB; YYACTHIO KaTaau3aropa;

- OOBACHATH U NPUBOJUTH IPUMEPHI BIUSAHHS HEKOTOPHIX (PAKTOPOB (MpUpPOJIa pearupyromux BEUIECTB, KOHIIEHTPALKs BEIECTB,
JaBJEHUE, TeMIlepaTypa, KaTajlu3aTop, MOBEPXHOCTh CONPUKOCHOBEHUS PEarupyrOIIUX BEIIECTB) Ha CKOPOCTb XMMHYECKUX
PEaAKLINA;

- Ha0IIOAAaTh U ONMCHIBATh YPABHEHHSI PEAKIIMI MEK/y BEIIECTBAMU C IIOMOIIbIO €ECTECTBEHHOTO (PYCCKOTO MM POJIHOIO) S3bIKA U
S3bIKA XUMHUH;

- MPOBOJUTH OMbITHI, MOATBEPHKAAIOIINE XUMUUECKHE CBOWCTBAa aM(POTEPHBIX OKCUJOB U T'MJIPOKCHJIOB; 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaklMd OT pa3iuuHbIX (akTopoB (MpUpOJa pearupyroliux BeIIECTB, KOHLEHTpalus BELIECTB, JaBJICHHE,
TeMIepaTypa, KaTaau3aTop, IOBEPXHOCTbh COPUKOCHOBEHHS pEarupyroInX BELIECTB).

MeTanpeaMeTHble pe3yJIbTaThl 00y4YeHUs!

Ydanuiicst 10J17KeH ymMemb:

- OTIPENIETATH 1IeJIb YUeOHOH NEATEIbHOCTH C MTOMOIIBIO YUUTENS U CAMOCTOSATENIbHO, HCKaTh CPEJICTBA €€ OCYIIECTBICHHUS, padoTas
IO MJIaHYy, CBEPSITh CBOU JIEUCTBHUS C LIEJIBIO U MPU HEOOXOAUMOCTH UCIIPABIISATH OMIMOKH C IOMOIIBIO YUUTENS U CAMOCTOSATENBHO;
COCTaBJISITh AHHOTALIUIO TEKCTA;

- CO3[aBaThb MOJIEJIM C BBIJCICHHEM CYIIECTBEHHBIX XapPAKTEPUCTUK OOBEKTAa M MPEACTABICHHEM HX B IMPOCTPAHCTBEHHO-
rpauuecKoi UM 3HaKOBO-CUMBOJIMYECKOH (OopME;

- OIIPeNeNsATh BUJIbI KIacCU(UKaIMKU (ECTECTBEHHYIO U HCKYCCTBEHHYIO);

- OCYILIECTBIIATH MPSIMOE ETYKTHUBHOE JOKA3aTeNbCTBO.

Tema 1. Metasuibl (14 4)



ITonoxxenue meramnos B [lepuonnueckon cucreme xumuaeckux 35eMeHToB 1. M. MenneneeBa. MeTtammueckas KpUCTaJUIMYECKas
pelieTka U MeTajuinyeckas XuMuuyeckas cBsizb. OOmue ¢usznyeckue cBoiictBa meramuioB. CIiaBbl, UX CBOWCTBAa W 3HAYCHHE.
XUMHUYECKHE CBOMCTBA METAJUIOB KAK BOCCTAHOBUTEIIEH, & TAKXKE B CBETE UX IOJ0KEHUS B JICKTPOXUMHUUYECKOM PSTy HAPSXKECHUN
MmetaiioB. Kopposus meTannos u criocods 60ps0bI ¢ Hell. MeTtasuibl B mpupoje. OO01iue crnocoObl UX MOTy4eHHUS.

O0mas xapakTepucTUKa IEJOYHBIX MeTa/Lu10B. Metauibl B npupoje. Oomue crnocodsl ux nonydeHus. CTpoeHHe aTOMOB.
[I{e0yHBIE METAJUIBI — IMPOCTHIE BEHIECTBA. BakHENIIME COCTMHEHUS IIEIIOYHBIX METAIOB — OKCHJbI, TUAPOKCUIBl U COJIU
(x7mopubl, KapOOHATHI, CYJb(aThl, HUTPATHI), UX CBONCTBA U IPUMEHEHUE B HAPOHOM X03siicTBe. KanuitHbie yaoopeHus.
OO0mas xapakTepuCcTHKA 3JIEMEHTOB rJIaBHOM moarpynns! II rpynnsi.

Crpoenue atomoB. lllenouyHo3emenbHbIe METAILTBI — MIPOCTHIE BEllleCTBA. BaxHelne coe IMHEHNUS 1IEJI0YHO3EMENIbHBIX METAJIIOB
— OKCH/JIbI, TUJIPOKCHJIBI U COJIU (XJIOPUIBI, KApOOHATHI, HUTPATHI, CYIb(}aThl, pocdaThl), UX CBOWCTBA U IPUMEHEHUE B HAPOTHOM
XO35MCTBE.

AJIOMUHMH.

Crpoenue aToma, pu3nuecKkue U XMMHUYECKUE CBOMCTBA MpOocTOro BemecTBa. CoeMHEHUS aTFOMUHUSI — OKCHUJ U TUIPOKCHI, UX
ampoTepHbIi XapakTep. Baxueiimune conu amoMunus. [[puMeHeHrne amoMUHUS U €r0 COETMHEHUN.
Keae3o.

Crpoenue atoMa, pU3MUECKUE U XUMUYECKHME CBOWCTBA IIPOCTOro BemecTra. I enetraeckue paasl Fe*? u Fe
Baxueiimme conu xene3a. 3HAYCHHE HKeJe3a U €ro COSAMHEHUM U1l TPUPOIbI MU HAPOJHOTO XO35MCTBA.
JeMoHcTpanumu.

OO0pasIsl MIEIOYHBIX U MICIIOYHO3EMENTBHBIX MeTallIoB. O0Opa3iisl crijiaBoB. B3anmoeiicTBre HATpHs, TUTHS U KaJbIUs C BOJOM.
B3aumopericTBre HATpUsL U MarHusi ¢ KUCJI0poAoM. B3aumoierictere MeTaiuioB ¢ HeMetauiamu. [losrydenrne ruApoKCUa0B xKemesa
(IT) u (I1II).

JlabopaTopHbIe ONBITHI.

B3aumogeiicTBUE pacTBOPOB KUCIOT M coliei ¢ MeTayuiamu. O3HaKOMIIEHHE ¢ pyJdaMHu skene3a. OKpalluBaHUE TJIaMEHU COJISIMU
HIETIOYHBIX METAIIOB. B3aummopelicTBue kanbliusi ¢ BOJoOW. [lomydyeHune ruapokcuja KaiablUsl U KCCIENOBAaHHUE €Tr0 CBOMCTB.
[TomyyeHnue rugpokcuaa allOMUHUSA U UCCIEAOBAHUE €ro CBOWMCTB. B3aummopelncTBue xene3a ¢ consiHoM kucnotou. [lomydyenue
ruapokcuoB xenesa (1) u (I11) u u3ydyenre ux cCBONCTB.

IIpeaMeTHbIE pe3yabTATHI 00Y4YeHUS

Ydaamuiics 10JIKeH ymemb:

- UCIIOJIB30BaTh MPU XapPAKTEPUCTUKE METAINIOB U X COEIMHEHUI TTOHATHUS: «METAJUIBDY, «PSAJ AKTUBHOCTH METAJIIOBY, (IIEJIOYHBIE
METAIIbIY), «IIEJIOYHO3EMEIBHBIE METAIUIb), HCIOJb30BaTh HMX MPU XapPAKTEPUCTUKE METAUIOB; JaBaThb XapaKTEPUCTUKY
XUMHYECKUX DJIEMEHTOB-METAUIOB (IEJTOYHBIX METAJUIOB, MArHWs, KajblUs, allOMUHUS, XKeJe3a) MO0 MX IMOJOXKEHUI0 B
[Tepuonuueckoii cucreme xumuueckux 3remeHToB Jl. . MenneneeBa (XuMHUUYECKUH 3HAK, MOPSAIKOBBIN HOMEp, IEPUO, TPYIIIIa,

+3



MOATPYIIA, OTHOCUTEIbHAS aTOMHAsI Macca, CTpOeHUE aToMa (3apsj sapa, YUCIO TPOTOHOB M HEUTPOHOB B sZIpE, 0OIIEe YUCIIO
AJIIEKTPOHOB, PaCHpECICHUE AICKTPOHOB IO JICKTPOHHBIM CIIOSIM), TIPOCTOE BEIIECTBO, (OpMysa, Ha3BaHWE W THIT BBICIIIECTO
OKCHU/JIa U TUIPOKCHUIA);

- Ha3bIBaTh COCMHEHHUS METAJUIOB U COCTABJIATEH MX (DOPMYJIIBI IO Ha3BAHUIO;

- XapaKTepU30BaTh CTPOEHUE, 001ue (PU3NIECKHE U XUMHUUECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB;

- 00OBSICHATH 3aBUCUMOCTbh CBOMCTB (MJIM MPEJCKA3bIBATh CBOMCTBA) XUMUUYECKHUX AJIEMEHTOB-METALIOB (Paguyc, METaNINYECKHUE
CBOMCTBA 3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA AJIEMEHTOB) M OOpa3yeMbIX MUMH COCIMHEHHM (KUCIOTHO-
OCHOBHBIC CBOMCTBa BBICHIMX OKCHUJOB M THUIPOKCHIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWMCTBA) OT TMOJOXKEHUS B
[Tepnoanueckon cucreme xumuueckux 3eMeHToB 1. . Menneneena;

- OITUCBIBATh OOIIME XUMHUYECKHUE CBOMCTBA METAJNIOB C ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO U POIHOTO) SI3bIKA U A3bIKA XUMUH,
- COCTaBIIATh MOJIEKYJISIPHBIC YPAaBHEHUS PEAKIINM, XapaKTEPU3YIOMINX XUMUYECKIUE CBOMCTBA METAJJIOB U X COCTMHEHUI, & TAKXKE
3JIEKTPOHHBIE YPABHEHUS MPOLIECCOB OKUCIICHH-BOCCTAHOBIICHUS,

- YpPaBHEHUS BJEKTPOJMTHYECKON IHCCOLUUAMU; MOJIEKYJISIPHBIE, TMOJIHBIE W COKPAIICHHBIE HOHHBIE YPABHEHUSI PEAKIUU C
YYaCTHEM 3JIEKTPOJIMTOB;

- YCTAHABJIMBATh NPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXIY CTPOCHHEM aTOMa, XUMHUYECKON CBSI3bI0, THIIOM KPHUCTaJIMYECKON
pPEUIETKN METAIOB M UX COSMHEHUM, NX 00IMMHU (PU3NUECKUMU U XUMHUYECKUMH CBONCTBaMU;

- OMKUCBHIBATh XUMUYECKHUE CBOMCTBA MIEIOYHBIX U HIEJTOYHO3EMEIBHBIX METAILIOB, 4 TAK)KE AIFOMUHUS U KEJe3a, U UX COEAUHCHUHN
C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA U A3bIKA XUMHH;

- BBITIOJIHSTH, HAOMIOAATh W OMUCHIBATH XMMHUYECKHM SKCHEPUMEHT IO PACIO3HABAHUIO BAKHEUINUX KATHOHOB METAJUIOB,
TUIPOKCUIA-UOHOB;

- JKCIIEPUMEHTAIIBHO HCCIIEIOBATh CBOMCTBA METANIOB M HMX COEAUHEHHM, pelmaTh SKCIEPUMEHTANIbHBIC 3aJadyd MO TEME
«MeTaib»;

- OMUCHIBATh XUMUYECKHI IKCIIEPUMEHT C OMOIIBI €CTECTBEHHOTO (PYCCKOTO WIIM POAHOTO) SI3bIKA U SI3bIKA XUMUU;

- IPOBOJIUTH PACUETHI M0 XUMUYECKUM (POpMysIaM U YpaBHEHUSIM PEeaKIMi, MPOTEKAIOIIUX C YYaCTUEM METAJIOB U UX COCTMHEHUH.
MeranpeaMeTHbie pe3yJbTAaThl 00y4eHus:

Ydaamuiics 10JIKeH ymemb:

- paboTaTh O COCTABJICHHOMY IUJIaHY, UCTIOJIb3YSl HAPSAy C OCHOBHBIMH U JIOMOJIHUTENBHBIE CPEACTBA (CIPABOYHYIO JTUTEPATYPY,
cnoxknble npubopsl, cpeactBa MKT); ¢ moMoniplo yuutenss oTOMpaTh Ui pelieHrs y4eOHbIX 3a7ad HEeOOXOIUMBbIE CIIOBApH,
SHIMKJIONEINH, CIIPABOYHUKH, JIEKTPOHHBIEC TUCKH;

- COTIOCTaBIIATh U OTOMpPaTh MHQPOPMAIIMIO, TTOTYYCHHYIO U3 PA3JIMYHBIX UCTOYHUKOB (CJIIOBApH, SHIMKIONEINHU, CTIPABOYHUKH,
AIEKTPOHHBIE AUCKH, CeTh IHTEpHET);

- IPEACTABIATH HHGOPMAIIHIO B BUJIE TAOJIUII, CXEM, OITOPHOTO KOHCIIEKTa, B TOM YHucie ¢ pumeHnenneM cpeacts UKT;



- 0OpMJIATH CBOM MBICIH B YCTHOW M MUCHbMEHHOM PEYH C yUETOM CBOMX yYUEOHBIX M )KU3HEHHBIX PEUEBBIX CUTYAIUi, B TOM YHCIIC
¢ npumenenueM cpeacts UKT;

- COCTABIISITh PELUECH3UIO HA TEKCT;

- OCYILECTBIIATH JOKA3aTEIbCTBO OT MPOTUBHOTO.

Tema 2. IIpakTuxkym 1. CBolicTBAa METAJLIOB M UX coeqHHenHii (2 4)?

1. OcyliecTBieHUE LENOYKA XMUMHUYECKUX mpeBpaineHui. 2. IlosyyeHne M CBOWCTBA COEAMHEHMN MeETauioB. 3. Pemienue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 Ha pAClIO3HABAHUE U MOJYYEHHUE COCAMHECHUI METAJJIOB.

IIpeaMeTHbBIE pe3yabTATHI 00Y4eHUS

Ydaamuiicst 10J17KeH yMemb:

- oOpamartbest ¢ JabopaTOpHBIM 000PYJIOBaHMEM M HarpeBaTelbHBIMU MPUOOpPAMU B COOTBETCTBUM C MpaBUJIaMU TEXHHUKU
0e30I1aCHOCTH;

- Ha0JII01aTh 32 CBOMCTBAMM METAJIOB M UX COSIMHEHUH U SIBICHUSIMU, TPOUCXOIAIIUMU C HUMU;

- OMUCHIBATh XUMUYECKUI IKCIIEPUMEHT C OMOIIBIO €CTECTBEHHOTO (PYCCKOT0 UM POTHOTO) SI3bIKA U SI3bIKA XUMUU;

- IeJIaTh BBIBOJIBI 110 PE3YyJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHbie pe3yJbTaTbl 00y4eHUus

VYyammiics 10JIKeH ymems:

- OIIPEENATh, UCXO/s1 U3 YUeOHOM 3a71auu, HEOOXOUMOCTb UCTIONb30BaHUS HAOIIOACHUS U SKCIIEPUMEHTA.

Tema 3. HemeTanasl (25 4)

OO6mass xapakTepuCTHKa HEMETauIoB: mojiokeHue B llepmommueckoit cucreme xumudeckux djiaeMeHtoB J[. M. Mennaeneena,
OCOOEHHOCTH CTPOCHHSI aTOMOB, 3JIEKTpooTpuareabHOCTh (D0) Kamepa «HeMeTalTMYHOCTHY, psang D0. Kpucrammmyueckoe
CTPOCHUE HEMETAIIIOB — MPOCTBIX BellecTB. AimoTponus. dusnyueckue cBoicTBa HemeTauioB. OTHOCUTENBHOCTh MOHSTUN
«METAJD) U «HEMETAILI.

Boaopoa. Ilonoxenue Bogopoaa B Ilepuoauueckoi cuctemMe xumudeckux snemeHtoB J[. M. MenpaeneeBa. CtpoeHue atoma u
MOJIeKyJbl. DU3NYECKUE U XUMUYECKUE CBOMCTBA BOAOPO/IA, €T0 MOJYYEHUE U TPUMEHEHHE.

1. ITpu 1ByX4acoBOM IJIaHUPOBAHHUH IMPOBOJAMUTCS TOJIBKO MpaKTHUYecKas padora 3

Boaa.

Crpoenue MoJiekyibl. Bogopoanas xuMuueckas cBsizb. Gusznueckue cBOWCTBA BOAbl. AHOMAJIUKM CBOMCTB BOJIBI. [ HipoduIbHbIE U
rupodoOHbIe BelecTBa. XUMHUECKHUE CBOMCTBA Bo/bl. KpyroBopoT Bojbl B mipupojie. Bomoouncrtka. Aspanus Boabl. beiToBBIC
¢bunbTpel. MuHepaabHbie BOAbL. ucTUiimupoBanHas BoJia, €€ MoJIyuYeHUe U MPUMEHEHHUE.

O0mas XapakTepuCTUKA IraJIOTeHOB.

Crpoenue atoMoB. [IpocThie BelllecTBa 1 OCHOBHBIE COCIMHEHUS TaJIOT€HOB, UX CBOMCTBA.

Kpartkue cBeaenus o xiope, 6pome, hrope u fiozae. [IlpumeHeHne raJoreHoB M MX COSMHECHHUN B HAPOJHOM XO3SHCTBE.



Cepa.

CtpoeHne aToMa, aJuIOTPOIIHsI, CBOMCTBA M IpUMeHEeHHEe poMOudeckoit cepbl. Oxcunbl cepsl (IV) u (VI), ux monxydenue, cCBOMCTBA
u npuMmeHeHue. CepHasi KUCIIOTa U €€ COJIM, UX IPUMEHEHHE B HApOAHOM X03sicTBe. [Ipor3BOACTBO CEPHOM KUCIIOTHI.

A3sor.

CrpoeHue aTomMa U MOJIEKYJIbI, CBOMCTBA ITPOCTOr0 BEIIECTBA. AMMUAK, CTPOCHHUE, CBOMCTBA, MOJIyYeHUEe U npuMeHenue. Comnu
aMMOHUS, UX cBocTBa U npuMeHenue. Okcunpl azota (1) u (IV).

A30THasi KHCIIOTa, €€ CBOICTBa M IMpuUMeHeHue. Hutpatel U HUTpUTHI, MpobdiieMa UX COJAEpKaHUS B CEIbCKOXO3WCTBEHHOU
OPOAYKIUU. A30THBIE YI0OpEHUSI.

Docdop.

CrpoeHue aToMa, alJIoOTPOIHs, CBOMCTBA Oe10ro U KpacHoro gocdopa, ux npuMenenue. OCHOBHbIE COEAMHEHUS: OKCcU ocdopa
(V) u oprodochopnas kucnota, pocdarsl. DochopHbie ya0OpeHHUs.

Yraepon.

CrtpoeHue aTtoMa, alioTponus, cBoiicTBa Moaudukanuii, npumenenue. Oxcuanl yriaeposa (II) u (IV), ux cBoiicTBa u npuMeHEHUE.
KapOonatsl: KaJIbLIMT, CO/IA, MTOTAILl, UX 3HAYEHUE B IPUPOJE U KU3HH YETIOBEKA.

Kpemunii.

Crtpoenue aToma, KpUCTAITMYECKUN KPEMHHUI, €ro cBoMcTBa 1 npuMenenue. Okeua kpeMmuus (1V), ero npupoaHbie pa3HOBUIHOCTH.
Cuwimkatel. 3HAYEHUE COENMHEHNI KPEMHUS B JKUBOM M HEXUBOU Npupoe. [IoHsITHE O CMIIMKATHON MPOMBIIIUIEHHOCTH.
JleMoHCTpanUu.

OO0pa3sIel TAJIOTEHOB — MPOCTHIX BEIIECTB. B3auMoeiicTBIE rajoreHoB ¢ HaTpUEM, C aTIOMUHUEM. BeiTecHeHue Xiopom Opoma
WA MoJa W3 PacTBOPOB HMX coyied. B3auMoJencTBHE cepbl ¢ METaJUIaMH, BOJOPOAOM M KHUCIOpOIOM. B3ammonencrsue
KOHLEHTPUPOBAHHOW a30THOW KUCJIOTHI ¢ MeABI0. [lornomnieHne yriaem pacTBOPEHHBIX BELIECTB MM ra30B. BoccTaHoBIEeHHE Meau
u3 ee okcuaa yriaem. OOpasiibl MPUPOIHBIX COSAMHEHHM XJIopa, cepbl, pocdopa, yriepoaa, kpemuus. OOpasipl BaXKHEHIINX IS
HApOJIHOTO XO3s5ICTBa CyIb(aToB, HUTPATOB, KapOOHATOB, hocdaToB. OOpa3ibl CTEKIIA, KEPAMUKH, IIEMEHTA.

JlabopaTopHbIe ONbITHI.

[Tonyuenne u pacno3zHaBaHue Boxopona. MccnenoBanue MOBEPXHOCTHOIO HATSKEHUs BOJABI. PacTBOpeHME nepMaHraHaTta Kajds
WM MEJTHOTO Kyropoca B Bojie. ['uaparamus o6e3BoxkeHHOTO cyibdara meau (II). M3rotoBiaeHne runcoBoro oTmneyarka.
O3HaKOMIIEHHE C KOJUIEKIHMEW OBITOBBIX PUiIbTpoB. O3HAKOMIIEHHE C COCTAaBOM MHUHEpaibHOW BOAbl. KauecTBeHHas peakius Ha
rajioreHu1-uoHkbl. [lomydenne u pacno3zHaBanue kucinopoza. ['opeHue cepsl Ha Bo3ayxe U B kuciopoje. CBoHCTBa pa3daBieHHON
cepHOl KHUCIOTHI. M3yueHue cBONCTB ammuaka. Pacno3naBanue cosieit ammonusi. CBoiicTBa pa30aBiIe€HHON a30THOW KHUCIIOTHI.
B3auMopeiicTBuEe KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI ¢ Mebio. ['openne pocdopa Ha Bo3ayxe u B kuciopoje. PacnosnaBanue
docdaroB. ['openue yrias B kuciopone. [lomydeHune yrojibHOW KHCIOTHI M H3ydeHHEe ee cBOMCTB. Ilepexonm kapOoHATOB B
ruApokapOoHatel. Paznoxkenne ruapokapoonara Hatpus. [loydeHne KpeMHEBOM KUCIOTHI U U3YYECHHE €€ CBOWCTB.



IIpenmeTHbIe pe3yJbTATHI 00yUeHUSA

Yyanmiics 10/2KeH YMeTh!

- HUCIOJIb30BAaTh MPHU XapaKTEPUCTUKE METAUIOB M UX COCAUHCHUM TOHSTHUA: «HEMETAJUIbDy, «TaJIOTEHBD», «aJJIOTPOIHBIE
BHUJIOU3MEHEHHUS», <GKECTKOCTh BOJIbD», «BPEMEHHAS )KECTKOCTh BOJIBI», «IIOCTOSIHHAS )KECTKOCTh BOJIBI», «00I1ast 5)KECTKOCTh BOABDY;
- J1aBaTh XapaKTEPUCTUKY XMMHYECKUX 3JIEMEHTOB-HEMETAJUIOB (BOJOPOJA, TaJIOT€HOB, KUCIOpOAa, cepbl, azoTa, (ocdopa,
yriaepojia, KpeMHHUS ) 10 UX 1osoxkeHuto B [lepuoandeckoii cucteme xumuieckux anemeHToB . M. MenaeneeBa (XuMuyeckuii 3Hak,
HOPSAJIKOBBIA HOMED, EPUOJI, TPYIITA, TOArPYIINa, OTHOCUTEIbHAS ATOMHAsl Macca, CTpOEHUE aToma (3apsij sipa, YUCIo MPOTOHOB
U HEUTPOHOB B sijipe, 00Illee YMCIO DJIEKTPOHOB, paclpelie]ICHUEe 3JIEKTPOHOB IO 3JIEKTPOHHBIM CJOSM), MPOCTOE BEIIECTBO,
(dbopmyra, Ha3BaHKME U THUII BBICIIETO OKCUAA U TUAPOKCH A, (hOopMyTia U XapakTep JIETYy4ero BOAOPOIHOTO COSTMHEHMS ),

- Ha3bIBaTh COCJIMHEHHUSI HEMETAJUIOB U COCTAaBJIATH UX (POPMYIIBI IO Ha3BAHUIO;

- XapaKTepHu30BaTh CTpOEHUE, 001IME (PU3NIECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIIOB,;

-  OOBSCHATH 3aBUCUMOCTb CBOWMCTB (MJIM TMpPEACKA3bIBATh CBOWCTBA) XUMHUYECKHX AJIEMEHTOB-HEMETAIOB (pajauyc,
HEMETAJUIMYECKUE CBOMCTBA 3JEMEHTOB, OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA 3JIEMEHTOB) W 00pa3yeMblX HUMHU
COCMHEHUN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHUAOB W THUIPOKCUJIIOB, JIETYYUMX BOJOPOJHBIX COCJAUHEHUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT IMOJOXKEeHUs B Ilepuogmyeckoid cucreme Xxumuyeckux syemeHToB [, U.
Menneneena;

- ONUCHIBATh OOIIME XMMHYECKHE CBOMCTBAa HEMETAJUIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) sI3bIKA M SI3bIKA
XUMUH;

- COCTaBJISITb MOJICKYJISIPHBIE YPAaBHEHUS PEaKLHM, XapaKTEPU3YIOIMINX XUMUYECKUE CBOMCTBA HEMETAJUIOB U MX COCAMHEHUH, a
TaKXe AJIEKTPOHHBIE YPABHEHUS MMPOLECCOB OKUCICHUS-BOCCTAHOBIICHUS;

- YpaBHEHHUS 3JEKTPOJUTHYECKOW AMCCOLMALMU; MOJEKYJISIPHbIE, MOJHBIE U COKpPAIICHHbIE MOHHBIE YPaBHEHUSI PEAKLIUN C
Y4aCTUEM DJIEKTPOJIUTOB;

- YCTaHaBJIMBATh MPUYMHHO-CJIEIACTBEHHBIE CBSI3M MEXAY CTPOECHUEM aTOMa, XMMHUYECKOU CBS3bIO, TUIIOM KPHUCTAUIMYECKOMN
pEeLIeTKN HEMETAIIJIOB M X COCIMHEHUH, X 00IUMHU (PU3NUECKUMU U XUMHUYECKUMH CBONCTBAMU;

- ONMCBHIBATh XMMHUYECKUE CBOMCTBA BOJOPO/A, FAJIOI€HOB, KUCIOPO/a, CEPBI, a30Ta, pocdopa, rpadura, anmasa, KpEMHUS U UX
COCIMHEHUH C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) S3bIKA U SI3bIKA XUMUU,

- OTUCHIBATh CIIOCOOBI YCTPAHEHUS KECTKOCTH BOJIbI U BBITIOJHATH COOTBETCTBYIOIINN UM XUMUYECKUI IKCIIEPUMEHT;

- BBITIOJIHSTh, HAOIIOJATh U OMUCHIBATh XMMUYECKUI IKCIIEPUMEHT IO Paclo3HAaBaHUIO MOHOB BOJIOPOJIa U aMMOHUS, Cylb(art-,
kapOoHaT-, cuiaukar-, pocdar-, XxJaopua-, OpoMuI-, UOIUI-UOHOB;

- JKCIIEPUMEHTAIIBHO HCCIIEIOBATh CBOMCTBA METANIOB M HMX COEJUHEHHM, pelaTh SKCIEPUMEHTANIbHBIC 3aJauyd MO0 TEMeE
«Hemertannbi»;

- OINUCHIBATh XUMUYECKHUI IKCIIEPUMEHT C TOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POAHOTO) SI3bIKA U SI3bIKA XUMUU;



- MPOBOJUTH PACYEThl MO XUMHUYECKUM (opMyiaM M YpaBHEHHSIM pEaKIMi, MPOTEKAIOIMX C Y4aCTUEM HEMETAJIOB U UX
COCIMHEHU.

MeTanpeaMeTHble pe3yJibTaThl 00y4YeHUs!

Yyammiics 10/KeH ymems:

— OpraHM30BBIBaTH yueOHOE B3aUMOJICHCTBUE B IpyIIie (paclpeaessiTh PO, JOrOBapUBATLCA APYT C IPYTOM U T. 11.);

— npeaBUeTh (IPOrHO3UPOBATH) MOCIEICTBHS KOJJIEKTUBHBIX PEIICHUN;

— TOHUMATh MPUYHUHBI CBOETO HEYyCIeXa U HaXOJUTh CTIIOCOOBI BHIXOA U3 3TOM CUTYyAINH;

— B JIMAJIOTE C YUUTEIIEM YUUTHCS BhIpA0AThIBATh KPUTEPUU OLIEHKU U ONPEIEISATh CTENEHb YCIEIIHOCTH BBIMIOJHEHUS CBOEH PabOThI
U paboThI BCEX, UCXOJSl U3 UMEIOIIUXCS KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPUU OLIEHKH U TMOJIb30BATHCA UMH B XOJI€ OLICHKHU U
CaMOOLICHKH;

— OTCTauBaTh CBOIO TOUKY 3PEHHUS], apTyMEHTHPY €€;

— TMOATBEPKAATh apryMEHTHI (JaKTaMH;

— KPUTHUYHO OTHOCUTBHCSA K CBOEMY MHEHHIO;

— CIIyIIaTh IPYTUX, MBITATHCS IPUHUMATH APYTYIO TOUKY 3PEHUS, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PECHHUS;

— COCTaBIIATH pedepat mo onpeacsaeHHou Gpopme;

— OCYILECTBJISITh KOCBEHHOE PAa3EIUTEIBbHOE JOKA3aTEIbCTBO.

Tema 4. lIpakTuxym 2. CBolicTBa coeqnnennii HemerawLios (3 1)t
1. Pemenne nskcnepumeHTanbHbIX 3amad no teme «lloarpynma ramoreHoB». 2. PemeHue SKCIEpUMEHTANbHBIX 3a1ad IO
teme«lloarpynna kucimopoga». 3. PemeHue »skcnepuMeHTanbHbIX 3amady no TeMe «lloarpynma asora». 4. Pemenue
AKCIIEPUMEHTAIbHBIX 33a4 1o Teme «[loarpynna yrnepoaa». 5. [lonyuenue, cobupanue 1 pacrio3HaBaHUE ra3oB.
IIpeameTHblIe pe3yabTaThl 00y4eHUs
Yyammincs 10JKeH yMems.
- oOpamarbest ¢ JabopaTOpHBIM O0OPYJOBAaHMEM M HArpeBaTeIbHBIMH TPHOOpPaAaMU B COOTBETCTBUUM C MpaBUIIAMU TEXHUKH
0e30I1aCHOCTH;
- HaOJII0J1aTh 32 CBOMCTBAMH HEMETAIIJIOB Ml IX COCTMHCHHUN U SBJICHUSIMU, TIPOUCXOISAIITUMU C HUMU;
- ONUCHIBATh XUMHUYECKUI IKCIIEPUMEHT C MOMONIBIO0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;
- JIEJIaTh BBIBOJIBI IO PE3YyJIbTATaM IIPOBEICHHOIO 3KCIIEPUMEHTA.
MeTanpeaMeTHbIe pe3yJbTAThl 00y4eHUs!
Ydaamuics 10JIKeH yMemb:
- OIIPENENsATh, UCXO/S U3 YUeOHOM 3a/1au, HEOOXOUMOCTh UCTIOJIb30BaHMs HAOIOIEHUS UITU HKCIIEPUMEHTA.
1 Tlpu AByX4acoBOM MJIAaHUPOBAHUU MIPOBOJSATCSA TOJIBKO MPaKTUYECKUE padoThl 1, 2 u 5.



Tema 5. O0001meHre 3HAHMI 110 XMMHUM 32 KYPC OCHOBHOM MIKO0JIbI. IIoAroTOBKA K rocy1apcTBEeHHOH MTOr0OBOM aTTeCcTaluN
(I'MA) (10 9)

- [lepnonnuecknii 3axoH u [leprnonnueckas cucrema xumudeckux 35eMeHToB /. . Menneneera. ®u3nueckuil CMbICII IOPSAIKOBOTO
HOMEpA 3JIEMEHTA, HOMEPOB IEPUO/IA U TPYHIIbl. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEIMHEHHI B IIEPUOIaxX U
IpynIax B CBETE NPEICTABICHUN O CTPOCHUU aTOMOB 3JIEMEHTOB.

- 3Ha4YeHUE NEPUOANYECKOrO 3aKOHA. BUbI XMMHUYECKHUX CBA3EH M THUIIBI KPUCTAJUIMYECKUX PEIIETOK. B3auMOCBS3b CTpOCHHUS U
cBoiicTB BemlecTB. Kiaccudukanuss XMMUYECKUX pEakUUil IO pa3IMyHbIM IpHU3HAKaM (YUCIO U COCTaB pPEarupyrolmx u
0o0Opa3yoIuXCcsl BEIIECTB; HAJIWYME TpaHMLbl pas3znena ¢a3; TerioBodM A(PQEeKT; W3MEHEHHE CTENEHEH OKHMCIEHUS aTOMOB;
UCIOJIb30BAaHUE KATaJIM3aTopa; HalpaBieHHE NpoTekaHus). CKOPOCTh XMMHUYECKHX peakUui U (akTophl, BIMAIOIINE HAa HEE.
OOpaTUMOCTh XMMHUYECKUX PEAKLIUN U CIIOCOOBI CMEIEHUS! XUMUYECKOTO PAaBHOBECHS.

- IIpocTele u cnoxHbIE BemecTBa. MeTauibl 1 HeMeTauIbl. | eHETUYECKUE PSAAbl METAUIA, HEMETAIa U MIEPEXOJHOT0 METaJlIa.
Oxcupu TUAPOKCH B (OCHOBAHHUS, KUCTIOTHI, aM(pOTEepHbIE THAPOKCHUIBI), coiii. X cocTaB, Kitaccuukanus U 001rue XuMUYECKHUE
CBONCTBA B CBETE TEOPUHU DJIEKTPOIUTUUECKON TUCCOLAALINH.

JIN4HOCTHBIE Pe3yJIbTATHI 00yYeHUA

Yyamumiics J0/1KeH:

3HAMb U NOHUMAMb: OCHOBHBIE UCTOPUYECKHE COOBITHS, CBSI3aHHBIE C PA3BUTUEM XMMHUHU U OOIIECTBA; TOCTHXKEHHS B 00JaCTH
XUMUH U KyJIbTYpPHBIE TPAAULIMH (B YACTHOCTHU, HAYYHBIE TPAJUIIMK ) CBOEH CTPaHBI; 00ILIEMHPOBBIE JOCTHKEHHS B 00JIaCTH XUMHUH;
OCHOBHBIE IPUHLIUIIBI ¥ [TPaBUJIa OTHOIIECHUS K PUPOJE; OCHOBBI 3/10pOBOTO 00pa3a *KHU3HU U 3J0pPOBhECOEPETAIOIINX TEXHOIOTUA;
- NpaBHWJIa MOBEACHUS B YPE3BBIYANHBIX CUTYALHUsSX, CBSI3aHHBIX C BO3JECHCTBUEM PA3IUYHBIX BELIECTB; OCHOBHBIE IIpaBa U
00s13aHHOCTH TpaXJaHWHA (B TOM YHUCIE Y4Yallerocs), CBSI3aHHbIE C JIMYHOCTHBIM, MPO(ECCHOHAIBHBIM M KU3HEHHBIM
CaMOOIIPEACIICHUEM;

- COIIMAJIbHYIO 3HAUMMOCTh M COZIepKaHKe Mpodeccuid, CBA3aHHbIX ¢ XUMUEH;

UCHBIMbIEAMb . 1YBCTBO F'OPIOCTHU 33 POCCUNCKYI0 XUMUYECKYIO HAYKY U YBaXKEHUE K UICTOPUHU €€ PAa3BUTHsI; YBAKECHUE U IIPUHATHE
JOCTH)KEHUI XUMHUH B MUPE; JIIO0O0Bb K MPUPOJIE; YBAKEHUE K OKPYKAIOUUM (y4alUMCS, YUYUTEISIM, POJUTENSIM U JIp.) — YMETh
CIylmiaTh M CIIbIIIATh NapTHEpa, MPU3HABATh MPABO KaXJAOro0 Ha COOCTBEHHOE MHEHUE, IPUHUMATh PEIIECHUs C YY€TOM MO3ULUN
BCEX YYACTHUKOB; UYBCTBO MPEKPACHOTO M ICTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEILIECTB M UX NPEBPALICHUN;
CaMOYBaXXEHHE U YMOLIMOHAJIBHO-TIOJIOXKHUTEIBHOE OTHOLLIEHHE K ce0e;

npu3zHaeamp: 1ICHHOCTH 3/10pPOBbs (CBOETO U IPYIHX JIIOJEH); HEOOXOAUMOCTh CAMOBBIPAXKEHHUS, CAMOPEAIN3ALINN, COLMAIBHOTO
MPU3HAHUS;

0CO3Haéamp: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSITENBHBIM ITOCTYIIKaM M JE€HCTBUSAM, OTBETCTBEHHOCTbD 3a X PE3YJIbTaThl;
TOTOBHOCTB (WJIM HETOTOBHOCTB) OTKPBITO BBIPAXkKaTh U OTCTaUBATh CBOIO MO3UIIMIO0 U KPUTUYHO OTHOCHUTHCSI K CBOMM IOCTYIIKAM;
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npoAGAAMb: DKOJOTUYECKOE CO3HAHUE; TOOpOKENaTebHOCTh, JOBEPHE W BHUMATEIBHOCTh K JIIOJISM, TOTOBHOCTH K
COTPYJHUYECTBY U JpPYxO€, OKa3aHWIO MOMOIINM TE€M, KTO B HEH HYXKJaercs; 0OO0OIICHHBIN, YCTOMYMBBIA M HU30UpaTEIbHBIN
MO3HABATENbHBIA MHTEPEC, MHUIIUATUBY U JI0OO03HATEIBLHOCTh B M3YYEHUM MHPA BEIIECTB M PEAKIUU; LENCYyCTPEMIECHHOCTh U
HAaCTOWYMBOCTh B JOCTHKEHUU II€JIed, TOTOBHOCTh K MPEOJOJICHUIO TPYAHOCTEH; yOEXJICHHOCTh B BO3MOXHOCTH IO3HAHUS
IPUPOABI, HEOOXOIUMOCTH Pa3yMHOT0 UCTOIB30BAHMS TOCTUKEHUN HAYKU U TEXHOJIOTUH JJIs pa3BUTHS OOIIECTBA;

yMemb: YCTAHABIMBATH CBSI3b MEXY LIETbI0 U3YUYCHUS] XUMHUU U TE€M, JJI1 YEr0 OHA OCYUIECTBISAETCS (MOTHMBAMH); BBIMOJIHATH
KOPPUTUPYIOIIYIO CAMOOIEHKY, 3aKIIOYaIollyloCcs B KOHTPOJIE 3a MPOLIECCOM H3YYEHHUS XMMUU M BHECEHUU HEOOXOIMMBIX
KOPPEKTUBOB, COOTBETCTBYIOLIMX d3TalaM W CHOco0aM HM3Y4YeHHUsS Kypca XUMHUU; BBINOJHATH PETPOCHEKTHUBHYIO CAMOOIICHKY,
3aKJII0YAIONIYIOCS. B OILIEHKE MpOoIecca U pe3yJibTaTra U3yyeHUs Kypca XMMUU OCHOBHOMW IIKOJIbI, MOJABEJACHUH UTOTOB Ha OCHOBE
COOTHECEHUS LIEJIEH U PE3YyJIbTATOB;

- CTPOUTH JKU3HEHHbICE U TMPO(ECCHOHAIBHBIE TUIAHBI C YYETOM KOHKPETHBIX COLMAIbHO-UCTOPUUECKUX, MOJUTHYECKUX U
SKOHOMMYECKHUX YCJIIOBUI; 0CO3HABaTh COOCTBEHHbBIC ICHHOCTH U COOTBETCTBUE UX

- MPUHAMAEMbBIM B JKU3HU PEIICHUSM; BECTH JUAJIOT HAa OCHOBE PAaBHOIPABHBIX OTHOIICHWA W B3aWMHOTO YBa)KECHUS, BBIICIISATH
HPABCTBEHHBIN AaCIEKT IOBEICHUS M COOTHOCHUTBH TMOCTYNKHA (CBOM W JPYTUX JIOACH) W COOBITHS C TPHHITHIMH ITHUYCCKUMU
HOpMaMH; B TpejeiaX CBOMX BO3MOXXHOCTEH MPOTUBOJCUCTBOBATH NEHUCTBUSIM U BIMUSHUSIM, MPEICTABISIONIMM yIrpo3y >KU3HU,
3I0POBBIO U O€30MACHOCTU JTUYHOCTHU U OOIIIECTBA.

Ilnanupyembie pe3yJbTaThl 00yYeHUS:

BbinycCKHMK HAYYHTCH:

* OMMCHIBATh CBOMCTBA TBEPBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACISI UX CYIIECTBEHHBIC TPU3HAKHY;

* XapaKTEepU30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO M CBOMCTBAM, yCTaHABJIMBATH MPUUYMHHO-CIICJICTBEHHBIEC CBSI3U MEXIY
JTAaHHBIMH XapaKTEPUCTUKAMU BEIIECTBA;

* PACKpbhIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX TOHITHH «aTOM», «MOJIEKYJIa», «XMUMHYECKUN AIEMEHT», «IIPOCTOE BEIECTBOY,
«CII0)KHOE BEIIIECTBOY», «BAJIECHTHOCTHY, UCIIOJIB3Ys 3HAKOBYIO CUCTEMY XUMUU;

* U300pakaTh COCTAB MPOCTEUININX BEHIECTB C MOMOIIBIO XUMUUYECKUX (POPMYN U CYIIHOCTh XMMUUYECKUX PEAKIMil C MOMOIIbIO
XUMUYECKUX YPaBHEHUI;

* BBIYKUCJISITh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, a TaKKE MacCOBYIO JOJIF0 XUMHUYECKOTO DJIEMEHTa B
COCMHEHUSX VISl OIICHKH MX MPAKTUYECKONU 3HAUMMOCTH;

* CpaBHUBATh 10 COCTABY OKCHUJIbI, OCHOBAHMS, KUCIIOTHI, COJIH;

* KJacCUPUIIMPOBATH OKCUIBI U OCHOBAHMS IO CBOMCTBAM, KUCIIOTHI M COJIM 10 COCTaBY;

* IMOJIb30BATHCS JTAOOPATOPHBIM 000PYTOBAHUEM U XUMHYECKOU MOCYI0M;

* MPOBOJINTH HECIIOKHBIE XMMHUYECKUE OIBITHI U HAOIIOACHUS 32 U3MEHEHHSIMU CBOMCTB BEIIECTB B MPOIIECCE WX MPEBpAICHUN;
cOOJI0IaTh MIpaBuiIa TEXHUKH O€30MMaCHOCTH TP MPOBEJCHUN HAOIIOICHHIN U OTBITOB;
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* pa3nuyaTh SKCIEPUMEHTAIBFHO KUCIOTHI U HIENOYH, MOJb3YSACh MHIMKATOPAMHU; OCO3HABaTh HEOOXOAUMOCTH COONIOICHUS MEp
0€30macHOCTH MPU OOPAIICHUH ¢ KUCIOTAMU U IICI0YaMH.

* pacKpbIBaTh CMBICH nepuoguyeckoro 3akona /. 1. Menneneena;

* ONUCHIBATH U XapaKTEPHU30BaTh TAOIUYHYIO (DOPMY EPUOANYECKON CUCTEMBbl XUMHUUECKHUX JJIEMEHTOB;

* XapaKTEepU30BaTh COCTAaB aTOMHBIX SAEp M PaCHpPE]ENICHUE YHCia 3JIEKTPOHOB IO 3JEKTPOHHBIM CJIOSAM aTOMOB XMMHUYECKHUX
AJIEMEHTOB MaJIbIX IEPUOA0B NEPUOJNUECKON CUCTEMBI, a TAK)KE KaJIus U KaJIbLIUs;

* pa3nuyaTh BUbl XMMUUYECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HEMOJSPHYIO U METAJUIMUYECKYIO;

* U300paXkaTh 3JIEKTPOHHO-UOHHBIE (POPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMUUYECKHUMHU CBSI3IMU Pa3HOIO BUJA;

* BBISIBJISITh 3aBUCHUMOCTH CBOWCTB BEILLECTB OT CTPOEHUS MX KPUCTAIMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX,
METaNTINYECKUX;

* XapaKTepU30BaTh XMMHUYECKUE JIEMEHTHl U UX COCJUHEHUS HAa OCHOBE IOJIOKEHHS 3JIEMEHTOB B MEPUOJANYECKON cHUCTEME U
OCOOCHHOCTEM CTPOCHHUS X aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYEHUE MEPHOJUYECKOTO 3aKOHA U MEPUOINYECKON CUCTEMbl XUMHYECKHUX
sanemeHTOB /. 1. MenneneeBa; * 0ObSCHATh CyTh XUMUYECKHUX IIPOLIECCOB U UX MPUHUHUIIAAIBHOE OTINYHE OT (PU3HYECKUX;

* Ha3bIBATh IPU3HAKHU M YCIOBUS MPOTEKAHUS XUMHUYECKHUX PEAKIIHIA;

* YCTaHABIIMBATH MPUHAIICKHOCTh XUMUIECKON PEaKIINH K OMPeIeIEHHOMY THITY 0 OJJHOMY M3 KJIaCCU(PUKAITMOHHBIX TPU3HAKOB:
1) mo yuciy U COCTaBy MCXOJHBIX BEIISCTB U MPOJYKTOB PEAKIHMU (PEAKIK COCTUHCHUS, PA3TIOKCHHS, 3aMEIICHUS U 0OMEHa);
2) 0 BBIJCICHHUIO WM MOTJIOMCHUIO TEIUIOTHI (PEakiMy dK30TCPMHUYCCKHE M DHIOTCPMHUUECKHE); 3) M0 U3MCHEHUIO CTEICHEH
OKHCJIEHUS XMMHUYECKHUX 3JIEMEHTOB (peaklWu OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE); 4) MO 00paTuMOCTH Mpolecca (peakuuu
oOpaTtuMbie U HEOOpPATUMBIC);

* COCTABJIATh YPaBHEHHUS JJIEKTPOJIUTHUECKON JTUCCOLMAIIUN KUCIIOT, IIIeJI0UEH, COJIeH; IOJIHbIE M COKpalIEHHbIC HOHHbBIE YPaBHEHUS
peakiuii oOOMeHa; ypaBHEHHs] OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKUX peakuuid 1o (opMyliaM/Ha3BaHUSIM HCXOJHBIX BEIIECTB; OMNpPENESATh HCXOIHBIC
BEILECTBA 10 (GopMysIamM/Ha3BaHUSM MTPOYKTOB PEaKLIUU;

* COCTaBJISATh YPABHEHHUSI PEaKLMid, COOTBETCTBYIOUIUX MOCIEI0BATEILHOCTH («LIETIOYKE» ) TPEBPAILECHU HEOPraHUYECKUX BEILIECTB
Pa3IMYHBIX KIJIACCOB;

* BBISIBIISITH B TIPOIIECCE DKCTIEPUMEHTA MPU3HAKU, CBUACTEILCTBYIOIINE O MPOTEKAHUH XMMHUECKON peaKIInu;

* IPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIEW paCTBOPEHHOIO BELIECTBA;

* OMIPECIIATh XapaKTep CPeIbl BOJHBIX PACTBOPOB KHUCIIOT U IIEJI0UEH M0 U3MEHEHUIO OKPACKU UHANKATOPOB;

* IPOBOJUTH KAUECTBEHHbIE pEaKLnu, MOATBEPKAAIOIINE HAJTUUKe B BOJHBIX PACTBOPAX BEIIECTB OTAEIbHBIX HOHOB

* OIPEIENSITh MPUHAMJICHKHOCTh HEOPraHMUECKUX BEUIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB/TPYII: METAJUIbl U HEMETasllbl,
OKCH/JIbI, OCHOBAHHMSI, KUCIIOTHI, COJIH;
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* COCTaBIIATH (DOPMYJIBI BEMIECTB TIO X HA3BAHUSIM;

* OIIPEICIIATh BAJICHTHOCTh M CTETICHh OKUCJICHHS 3JIEMEHTOB B BEIIIECTBAX;

* COCTaBIATH (OPMYIIBI HEOPTAHUYECKUX COCAMHEHHM IO BAJIGHTHOCTSAM M CTEICHSM OKHCIICHHS AJIEMEHTOB, a TaK)Ke 3apsaM
MOHOB, YKa3aHHBIM B TAa0JIMIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH;

* O0BACHATH 3aKOHOMEPHOCTU U3MEHEHUS (PU3UUECKUX U XUMHUYECKUX CBOWCTB MPOCTHIX BEIIECTB (METAJUIOB U HEMETAIIJIOB) M MX
BBICIIMX OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMH BTOPOTO U TPETHETO MEPUOIOB;

* Ha3bIBaTh OOLIME XUMUUECKUE CBOMCTBA, XapaKTEepPHBIE JIJIsl TPYIII OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOLIME XUMUYECKUE CBOMCTBA, XapaKTEpHBIE JIs KKIOTO U3 KJIACCOB HEOPTaHUYECKHUX BEIECTB: KUCIOT, OCHOBAHUM,
coJiei;

* IPUBOJUTH TMPUMEPHI PEaKUUN, MOATBEPKAAIONINX XHUMHYECKHE CBOWCTBA HEOPTraHWYECKUX BEIIECTB: OKCHJOB, KHCIOT,
OCHOBaHMU U COJICH;

* OTIPECIIATH BEIIECTBO-OKUCIUTENh M BEIIECTBO-BOCCTAHOBUTEh B OKUCTUTEIIEHO-BOCCTAHOBUTEIIBHBIX PEAKITHSX;

* COCTaBIIATh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN OajaHC (711 M3YYCHHBIX PEAKITUI) 1O MPEITOKCHHBIM CXEMaM PEaKITnii;

* MPOBOJNTH JTAOOPATOPHBIE OTBITHI, TOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEIIECTB;
Buinycknuk noayuum 603mM0)4#CHOCHb HAYUUMbCA:

* 2PAMOMHO 00OPAUAMBCSL C BEULECMBAMU 8 NOBCEOHEBHOU HCUZHU,

* 0CO3HABAMb HEOOXOOUMOCHIb COONIOOEHUSL NPABUTL IKOJIOSUYECKU OE30NACHO20 NOBEOEHUSL 8 OKPYICaloueli nNpupooOHoll cpeoe;

* NOHUMAMb CMBICT U HE0OX00UMOCMb COONIO0EHUs NPEONUCAHUL, NPedsiazaemblX 8 UHCMPYKYUAX N0 UCNOTb308AHUIO TEKAPCMS,
cpedcme ObiMoBoU XUMUU U Op.;

* UCNONIL308aMb NPUOOPEMEHHbBLE KIIOUE8ble KOMNEMEeHMHOCMU NPU GbINOJHEHUU UCCIe008aAMEeNbCKUX NPOEKMO8 N0 U3YYEHUIO
ceoticma, cnoco608 NoIYy4eHUs: U pacnO3HABAHUS GeUJECE;

* Pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3Y CPeOCm8d YCMHOU U NUCbMEHHOU KOMMYHUKayuu npu pabome c
meKkcmamu y4eOHUKa U OONOJHUMENbHOU TUMepamypot, CNpagouHbIMU madIuyamu, NPoseIams 20MO8HOCHb K Y8ANCEHUI0 UHOLL
MOYKU 3peHUs NPU 00CYHCOEHUU Pe3VIbMamos 8bINOJHEHHOU padomul;

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O 8eUeCMBAX U XUMUUECKUX NPOYECccax, KPUMUYEcKU OMHOCUMbC K NCeBOOHAYYHOU
ungopmayuu, Hed0OPOCo8eCMHOU peKiame, KAcarujelucs UCNOIb308AHUSL PA3TUYHBIX 8EU4ECE.

* 0CO3HABAMb 3HAYEHUE MeOPeMUYeCKUX 3HAHUL OJisl NPAKMUYECKOU 0esamelbHOCMU Yel08eKd;

* OnuUCvLIBAMb U3YUEHHbIE 00BEKMbL KAK CUCTEMbL, NPUMEHSSL I02UKY CUCMEMHO20 aHANU3A,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCHAX NePUOOUHECKOU CUCMEMbl XUMUYECKUX I1eMeHmo8 Ol 00BACHEeHUsl U Nped8UOeHUs.
CBOUICMB KOHKDEMHbIX 8eujecms;
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» * pazsuUeamMs UHDOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPeOCmEoM VenyoieHus 3HaHul 00 UCmopuu CMAaHo8leHUs XUMUYECKOU

HAYKU, €€ OCHOBHbIX TZOH}ZmMﬁ, nepuoduquKoeo 3AKOHA KAK 00H020 U3 8ANCHEUUUX 3A4KOHO8 npupodbl, a makoice 0 CO6PpEMEHHbLX
00CMUINCEHUSIX HAYKU U MEXHUKU.

cocmaesiinib MOJIEKYJIAPHbBLE U NOJIHbLE UOHKRbLE YPABHEHUA NO COKpaZ/L;éHHblM UOHHbBIM YPABHERUAM,

® I’lpl[@OdL[Wlb npumepbsl peam;ud, nodmeepofcdaiou;ux CyulecneosaHue 63aumMoceAasu Me:)fcdy OCHOBHbIMU KJlacCAMU Heop2aHUYeCKUux

6

® NPOCHO3UPpOBAantb pe3yibnidmal 6030elcmeus PAaA3TUYHbIX gbakmopoe HA U3MEHeHUue cCKopocmu XUMUYECKOU peakyuu,
® NPOCHO3UPpOBantb pe3yibnidmal 6030elcmeus PAaA3TUYHbIX gbakmopoe HA cmeuleHue XumMudecKkoco pad6HoBECUA.

euecms,

npocHoO3UupoeaAms XumudecKkue ceoticmaea geulecnie Ha OCHoee Ux cocmaea u Cmpoerus,

® NPOCHO3UPpO6aAntb CnocobHOCmb eewecmad npoAsisims OKUCIUME/IbHble UTTU 60CCMAHOBUMETIbHbLE ceolicmea quén/lOM cmeneneu
OKUCTIEHUA 2T1EMERMO8, 6X0()}ZZMZ/DC 6 eco cocmaes,
® 6bLA6JIAIMb CYUWeCcmeosarue 2eHemuUYecKoUl 83aumMoCesi3u M@chay eeujecmeamu 6p}10y.' npocmoe eeulecmeo — OKCUO — 2u()p0KCZ/l()

— COJIb,
X OpP2aHU3086bl6ANID, leOGO@Mﬂ’lb Y4eHu4ecKue npoekmaol no UCCICO0BAHUIO CEOUCMB eewecms, UMENUUX 6AdICHOE npaKkmuiyeckoe
3HAa4YeHrue.
TemaTnuyeckoe NVIAHKPOBaAHUE
Ne Tema ypoka/pasnena KosmuectBo
n/m 4acoB
Beenenne. O0masi xapaKTepUCTHKA XHMHYECKHUX 3JIEMEHTOB U XUMHYecKHX peaknunil. [lepnognyeckuii 3aKoH 1 nepuoguvecKasi cCHcreMa
xumuuyeckux j1emMeHToB /.. MenneneeBa. (9 4.)
1. XapaKkTepUCTUKAa XMMHYECKOT0 3JIEMEHTA Ha OCHOBAaHUU ero nojoxkeHus B Ilepuonnueckoii cucreme . 1. Menaeneesa 1
2. XapakTepucTUKa XUMHUECKOTO 2JIEMEHTA MO0 KUCJIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM coeuHeHu. AMdoTepHbIe 1
OKCHJIbI M TUAPOKCUIBI
3. [Iepunonnueckuit 3akoH u [lepnonnueckas cucrema Jl. . Menneneesa B cBeTe y4eHHs] O CTPOCHUHM aTOMa 1
4. XuMHYecKasi OpraHu3anisi )KUBOM U HEXXUBOU TPUPOJIBI 1
5. Xumuueckue peakuuu. [IoHsTHe 0 CKOPOCTH XUMHYECKOW pEaKIK1 1
6. Karanuzatopsl 1
7. O6006111eHre U crcTeMaTu3alns 3HaHul o treMe «BBenenue» 1
8. KonTtpoabsnas paboraNel no teme «BBenenue» 1
9. AnHanu3 KOHTpoJbHOH paboTsl. PaboTta Haj ommbKamH. 1
Tema 1. Meraaabi(18u.)
10 | [Honoxenue snemeHToB-MeTaioB B [lepuoanyeckoit cucreme [1. . MenneneeBa 1 0COOEHHOCTH CTPOCHHUS UX aTOMOB.

Ddusnueckue cBoiictBa MetauToB. CIUIaBbI




11 | Xumuueckue CBONCTBA METAJIOB 1
12 | Metamisl B ipupoje. O6mue crocoObl UX MOITydYeHUs 1
13 | Pemenne pacyeTHBIX 3a/1a4 C MIOHATHEM MACCO8AS 0015 8bIX00A NPOOYKMA 1
14 | TloHsTHE O KOPPO3UH METAILIIOB 1
15 | llenounble MeTaJUIbI: 0OIIAs XapaKTEPUCTHKA 1
16 CoenuHeHns MIEJTOYHBIX METAJUIOB 1
17 | lllenoyHo3eMenbHBIC METAIUIBI: 00Iast XapaKTePUCTHKA 1
18 CoenuHeHns MIETOYH03EMENILHBIX METAJUIOB 1
19 AnroMuHUN — nepexoiHbli AneMeHT. Pu3nueckue U XMMUYECKHUE CBOMCTBa amtoMuHus. [lonyyeHne u npuMeHeHne altoMUHUS 1
20 | CoenuHeHUs aTIOMUHHS — OKCHJ M THIPOKCHJ, MX aM(OTEpHBIN XapakTep. 1
21 IIpakTHyeckas padora Nel OcyniecTBiaeHrE HENOUYKH XUMUYECKUX MPEBPALIEHUN 1
22 | XKeneszo — anement VIlIrpynner no6ouHo# noarpynmel. Pu3nUecKrue U XMMUYECKHE CBOWCTBA JKene3a. HaxoxaeHue B mpupoe. 1
23 Coenunenus xene3a +2, +3 ux kauecTBEHHOE onpeesieHne. [ eHetnyeckue psaasl  Fe 2y Fe's, 1
24 | IlpakTuyeckas padora Ne2 [lonydeHue u CBOWCTBA COSTMHEHUA METAJUIOB 1
25 | llpakTnyeckas padora Ne3 Penienre sKkCiepUMEHTAIbHBIX 33/1a4 HA PACO3HABAHKE U MOJyYE€HUE COSAMHEHUI METaJJIOB 1
26 | O6006menue 3HaHui o Teme «MeTalbhy 1
27 | KoutpoJabHas padora Ne2 o reme «MeTamibny 1
Tema 3. Hemeranabi(284.)
28 | O0mias XxapakTepuUCTHKA HEMETAJJIOB 1
29 | O0mue XMMHYECKHE CBOMCTBA HeMeTau10B. HemeTasuibl B pupojie U cocoObl UX NOTYYEHUs 1
30 | Bomopon 1
31 Bona 1
32 | T'ayiorensl: o01mas XapakTepUCTUKA 1
33 | CoenmHEeHUs TaJIOTEHOB 1
34 | IlpakTuyeckas padora Ne4 PemieHne skciepuMeHTaIbHbIX 331a4 1o TeMe «lloarpymnmna rajgoreHos» 1
35 Kucnopon 1
36 | Cepa, ee (u3nueckrue U XUMUYECKHE CBOMCTBA 1
37 CoeTMHEHUS CePhI 1
38 | CepHas KHCIIOTa KaK JIEKTPOJIHT M €€ COJIH 1
39 | Cepnas kucioTa Kak okuciauTesb. [lonydeHue 1 npuMeHeHne CepHOM KUCIOThI 1
40 IIpakTuyeckas padora NeS Penienne sxcniepuMeHTANbHBIX 3a1a4 1o TeMe «lloarpynna kuciopoaay 1
41 | A3oT u ero cBoiicTBa 1
42 Ammuak u ero coeguaenus. Conu aMMOHHUS 1
43 | Oxcunbl a3orta 1
44 | A30THas KHCJIOTa KaK 3JIEKTPOJINT, €€ MPUMEHEHHUE 1
45 | A30THas KHCJIO0Ta KaK OKUCIHUTENb, €€ MOJIyYeHHe 1




46 | Dochop. Coenqunenus pocdopa. [lonsrre o hochopHBIX y1oOpeHHsIX 1
47 | Yruepon 1
48 Oxkcupl yriaepoaa 1
49 | YroapHas kuciota u €€ coau. JKeCTKOCTh BOJIBbI M CITOCOOBI €€ YCTpaHCHUS 1
50 | Kpemuwuit 1
51 CoenuHeHus KpeMHUS 1
52 | CunnkaTtHasi IPOMBIILICHHOCTb 1
53 | IlpakTuyeckas padora Ne6 [lonydyenue, cobupanue u pacro3HaBaHUE Ta30B 1
54 | O6o6menue mo reme «Hemeramibny 1
95 Kounrpoabsnas padora Ne3 no reme «Hemeramib» 1
Tema 5. O60011eHHEe 3HAHMI 10 XUMMH 32 KYPC 0CHOBHOI mKoJbl. Iloaroroska k urorosoii arrecrauuu (I'MA) (104.)
56 | Ilepumogmueckuii 3akoH u [lepuonndeckas cucrema /. 1. MeneneeBa B CBeTe TEOPUH CTPOCHHS aToOMa 1
57 | 3aKOHOMEPHOCTH U3MEHEHHS CBOWMCTB AJIEMEHTOB M UX COSIMHEHH B IIepHOJaX U TPYINax B CBETE NMPEACTABICHUI O CTPOCHUH 1
aToMOB y1eMeHTOB. 3HaueHue [lepronnyeckoro 3aKoHa

58 | Bunbsl XuMu4ecKX CBsA3€H U THUIBI KPUCTAJUTMUECKUX pelIeTOK. B3auMOCBs3b CTPOCHHUSI U CBOICTB BEIIECTB 1
59 | Knaccudukanus XUMHUECKUX PEAKIUNA 10 Pa3IMYHbBIM IMPU3HAKAM. 1
60 | CkopocTh XUMHYECKUX PEAKIIUN 1
61 Kiaccudukanmsi HeopraHM4eCKNX BEIeCTB 1
62 CBoiicTBa HEOPraHMYECKUX BEIIECTB 1
63 | I'eneTnueckue psapl MeTaIa, HEMETaIa M MEPEXOJHOr0 MeTaa 1
64 | [logroroBka K KOHTPOJILHOM paboTe 1
65 | KonrpoabHnasi paora Ned 1
66 | AHanu3 KOHTPOJILHOU paboTel. PaboTra Hax ommbOKkaMu 1
67 | IloBTropenue

68 | [loBTOpenue

HWroro: 68 yacos




