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Pe3yabTaThl 0OCBOCHHMSA Kypca XMMHHU
JIMYHOCTHBIMU pe3yibTaTaMy U3YUCHUA MMPEAMETA «XuMuUsg» B 9 Ki1acce SBISIOTCS CICAYIOC YMCHUSA!

* B [ICHHOCTHO-OPHEHTAIIMOHHON cdepe — YyBCTBO TOPAOCTH 332 POCCHUICKYI0 XNMHUYECKYIO HayKy,
TyMaHU3M, OTHOIICHWE K TPYAY,
eJIeyCTPEMIIEHHOCTB;

* (opMHpOBaHHUE IEHHOCTH 3/I0pPOBOT0O M O€30MacHOT0 00pa3a )KU3HHU; YCBOSHHE PaBUII
WHIMBHUTyJIbHOTO U KOJUICKTUBHOT'O O€30MACHOTO MOBE/ICHUS B

YpE3BBIYANHBIX CUTYAIUIX, YTPOXKAIOIINX KU3HU U 3[I0POBBIO JIFOIEH;

* B TPYJOBOM chepe — roTOBHOCTh K OCO3HAHHOMY BBIOODY JalbHEWIel 00pa3oBaTeIbHON
TPacKTOpHH;

* B [TO3HABATEIHHOW (KOTHUTHBHOHN, HHTEIUIEKTyalbHON) cpepe — yMeHHe ypaBisITh CBOEH
MO3HABATENFHON AEATEIHHOCTHIO.

* (OopMHpOBaHUE OCHOB 3KOJOTUYECKOW KYJbTYpPHI, COOTBETCTBYIOLICH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIICHHUS, Pa3BUTHE OIIBITA

9KOJIOTHYECKN OPHEHTHPOBAHHOHN peIeKCUBHO-OIIEHOYHOW 1 MPAKTUIECKON NIEITETFHOCTH B
JKU3HEHHBIX CUTYaIUAX;

MerTanpeaMeTHBIMU PE3yJIbTaTaMu U3yUYeHHsI Kypca « XUMHUsDy SIBJISCTCS ()OPMUPOBAHUE YHUBEPCATBHBIX
yaeOHbIx neiicteuii (VY [):

Perynsarusnsie YV /I

* YMEHHE CaMOCTOSITEIBHO OMNpPENEISITh IIENN CBOEro OOydYeHHs, CTaBUTh M (OPMYITUPOBATH LIS
ce0s1 HOBBIE 33/1ayMl B y4éOe W IMO3HABATEIHHOU

JIeSITEIbHOCTH, Pa3BUBATh MOTHUBEI I MHTEPECHI CBOEH MMO3HABATENLHON JeSITETFHOCTH;

* YMEHHE CaMOCTOATENbHO IJIAaHWPOBATh IYTH JOCTM)KEHMA IleNiel, B TOM YHCJIE€ allbTepPHATUBHBIE,
OCO3HaHHO BHIOWMpaTh Hambolee 3¢ (EeKTUBHEIC

CIIocoObI penieHns y4eOHbIX U MO3HABATENbHBIX 33/1a4;

* YMEHHE COOTHOCUTH CBOM ACWCTBUS C IUIAHUPYEMBIMU pe3yJIbTaTaMH, OCYIECTBIATH KOHTPOJb
CBOEH JesITeThbHOCTH B MpOIECCE JOCTHKEHUS

pe3ynbTaTa, OINpeneisTh CIocOoObl ASHCTBHN B paMKaxX MPENIOKEHHBIX YCIOBHH W TpeOOBaHUIA,
KOPPEKTUPOBATh CBOU JICUCTBHUSI B COOTBETCTBHUH C

M3MEHAIOUIEHCS CUTYalINEH;

* YMEHHE OIICHWBATh MPABUIHHOCTH BBHITOIHEHHS YIeOHO! 3a7a4i, COOCTBEHHBIE BO3MOXKHOCTH €€
pelieHus,

* BJI3JICHHE OCHOBAMH CAMOKOHTPOJISl, CAMOOIEHKH, MPUHATUS PEIIeHUH M OCYIIECTBICHHUS
OCO3HAHHOT0 BhIOOpa B yueOHOW M TO3HABATEIBHOH

JIeSTEIIbHOCTH;

ITo3naBarensubie Y'Y /I:

* YMEHHE OIpeNessITh MOHATHS, CO3/1aBaTh OOOOIIEHHUS, YCTaHABIMBATh AHAJIOTHUH,
KJIACCH(UIIMPOBATh, CAMOCTOSTENILHO BHIOWPATh OCHOBAHHA U

KPUTEPUU JUTS KIIACCU(DUKAINH, YCTAHABIMBATH TPUYUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH JIOTHIECKOE
paccyXxaeHue, yMo3aKkinoueHne (MHAYKTUBHOE,

JIEAYKTUBHOE U TI0 aHAJIOTHH) U JeTIaTh BHIBOJIBI,

* YMEHHE CO3/1aBaTh, IPUMEHSITH U IPe0OPa30BBIBATH 3HAKU M CHMBOJIBI, MOJICIIH U CXEMBI JUIS PEIICHUS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4;

* mpeobpazoBEIBATH HHOOPMAIIHMIO U3 OJHOTO BHJIA B APYTOH (TaOIUITy B TEKCT | TIp.).
Kommynukarusubie YV I:

* YMEHHE OPTaHHW30BBIBaTh yUeOHOE COTPYAHUYECTBO M COBMECTHYIO ACSITEIHHOCTH C yUUTENEM U
CBEpPCTHUKAMM, pab0TaTh WHANBUIYAILHO U B TPYIIIIE:

HAXOJWTh OOIlee pElICHWE W pa3peliaTh KOH(IUKTHI HAa OCHOBE COTJIACOBAaHUS IMO3WIUH W ydéra
WHTEpECcOB; (HOPMYJIMPOBaTh, apryMEHTUPOBATh W

OTCTauBaTh CBOE MHEHHUE,

* YMEHHE OCO3HAHHO HCIIOJB30BAaTh PEUEBBIC CPEJCTBA B COOTBETCTBUU C 33Jaueid KOMMYHHUKAIUU
JUISL BBIPAXKEH Ul CBOUX YYBCTB, MBICICH U

MOTPEOHOCTEH; INTAHUPOBAHKSI M PETYIISIINN CBOCH NEATECILHOCTH; BIIaICHUE YCTHON M MUCHhbMEHHOM
pEeYbI0, MOHOJIOTMYECKON KOHTEKCTHON PEYbIO;

* (bopmupoBaHUE U pa3BUTUE KOMIIETEHTHOCTH B 00JIaCTH UCTIONH30BaHHUS WH(OPMAIIOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH;



* opMupoBaHHE W PA3BUTHE JKOJOTHUECKOTO MBINUICHHS, YMEHHE NPUMEHATH €ro B
MMO3HABATEJIbHON, KOMMYHUKATUBHOW, COLMAJIBHON MPAKTHKE U

po(heCCUOHANTBHON OPHEHTAITUH.

[IpeameTHBIMU pe3yNbTaTaMU U3YUCHHSI IPEMETA SBISIOTCS CIACAYIONINE YMEHUS:

* JaBaTh OMPEJEIICHUS] M3YYCHHBIX IOHATHH: «XUMHUYECKUH SJIEMEHT», «aTOM», «HOH», «MOJEKYIay,
«TIPOCTBIC U CIOXKHBIC BEIIECTBA», «BEIICCTBOY,

«xumu4deckas (opMyliay, «OTHOCHTEIbHAs aTOMHAas Maccay», «OTHOCHTEIbHAs MOJICKYJSIpHAs
Maccay, «BaJCHTHOCTBY», «CTEICHb OKHCIICHHS,

CKPUCTATUYECKAsT PEMIETKa», «OKCHIBI», «KHUCIOTHD», «OCHOBAHUS», «COIN», «aM(pOTEPHOCTHY,
CUHIUKATOP», «IIEPUOJAUYECKHUI 3aKOHY,

«IEePUOUYCCKAs TaOJHIA», «U30TOIBDY, «XUMUYECKas CBS3bY, «IIEKTPOOTPHUIATCIBLHOCTHY,
«XUMHUYECKas PEaAKIHD», «XUMUYECKOe YpaBHEHHUEY,

«TEHETUYECKas CBSI3bY», K\OKUCICHHUEY, «BOCCTAHOBICHUEY, «IJCKTPOIUTUIYCCKAS JUCCOLIUALIUS,
«CKOPOCTh XUMHUECKOU PEAKIIUNY;

* ONHCAaTh AEMOHCTPAI[MOHHBIC U CAMOCTOSTEIHEHO MMPOBECHHBIE XUMUIECKHE IKCIIEPUMEHTHI;

* ONWCHIBATh U PA3INYaTh U3YYCHHBIEC KJIACCHl HEOPTAaHUYECKUX COSAMHEHUH, TPOCTHIC U CIIOKHBIC
BEII[ECTBA, XUMUUCCKHUE PEAKIIHH;

* KIIACCHU(UIMPOBATH N3YICHHBIE OOBEKTHI U SBICHHUS;

* JIeNaTh BBIBOABI M1 YMO3AKITIOUEHUS M3 HAOIOIEHUH, N3YIeHHBIX XUMUYIECKIX 3aKOHOMEPHOCTEH,
HpOFHO3I/IpOBaTI) CBOﬁCTBa HCI/I3y‘ICHHI>IX BCIIIECT B

10 aHAJIOTUH CO CBOMCTBAMH H3yUCHHBIX;

* CTPYKTYypHUPOBaTh H3yUSHHBIN MaTepHall M XUMHUECKYIO HH(OPMAIHIO, IOTYISHHYIO U3 IPYTHX
UCTOYHUKOB;

* MOJICIHPOBATH CTPOCHUE aTOMOB AJIEMEHTOB 1-3 TIEPHOI0B, CTPOCHHE MPOCTHIX MOJIEKYII;

* aHANMM3WPOBATh M OIIEHWBATH IIOCIEICTBHS I OKPYXKAOMIeH cpeasl OBITOBON U
MPOU3BOACTBEHHOW AESTEIPHOCTU YEJIOBEKA, CBSI3AHHOM C

nepepaboTKOM BEUIECTB;

* NPOBOJUTH XUMUYECKUI SKCIIEPUMEHT;

* OKa3bIBaTh MEPBYIO ITOMOIIb IPH OTPABIEHUSIX, 0)KOTaX M IPYTHX TpaBMaX, CBA3aHHBIX C BENIECTBAMH
1 1a00paTOPHBIM 00OPYAOBAHHUEM.

COJAEP) KAHUE U3YYAEMOI'O KYPCA 9 KJIACC
I'naBa 1. BBeagenue. O6o0uieHue 3HaHmit 10 Kypcy 8 kinacca. Xumudeckue peakiuu (9u)
XapakTepucTUKa XUMHYECKOTO 3JIEMEHTAa-METajula Ha OCHOBAaHWU €ro IOJIOKEHUS B
[lepuonuueckoit cucreme .M.Menneneesa Ilnan
XapaKTEPUCTUKH XUMHUECKOTO DJIEMEHTA. XapaKTePUCTHKA JJIEMEHTa-MeTaia. XapakTePUCTHKA
aNeMeHTa-HeMeTasuia. ['eneTnueckue psasl MeTamia u
HeMeTaJlIa.
XapaKkTeprucTUKa XUMUIECKOTO 3JIEMEHTA M0 KUCJIOTHO-OCHOBHBIM CBOMCTBAM 00pa3yeMbIX UM
coeHeHUH. AM(POTEPHBIC OKCUIBI U THAPOKCHIBI
IlepexonHbie 37€MEHTBI, WM NEPEXOAHBIC METAJUIbl. 3aBUCHUMOCTh XMUMHUYECKHX CBONCTB OKCHAOB U
THAPOKCHIIOB 3JIEMEHTOB IMOOOYHBIX MOATPYIIT
Ilepuonuueckoii cuctemsl JI.11.MeHeneeBa OT CTENIEHH OKUCIEHUS UX aTOMOB.
Ilepuonnueckuil 3axkoH u Ilepuoguueckas cucrema xumudeckux siemeHToB JI.M1.Menneneesa.
®u3NUecKuil CMBICI HOMEpPa AJIEMEHTa, HOMepa
Mepro/Ia ¥ HoMepa TPYNIbl. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTRB 3JIEMEHTOB B IIEPHOJaX U TPyIIIaX.
Knaccudukanus xuMmuieckux coeinHeHn. biuHapHbIe coeMHeHNs. beCKUCIIOpOHbIE KICIOTHI.
Oxkcuppl: coneoOpas3yrolme U HeCOIe00pasyIomIre.
T'mapokcunst: ocHOBaHMS, aMGOTEpHBIE THAPOKCHIBI, KUCIOPOIcoaepkammue KucaoTel. Conm: cpenanue,
KUCJIbIE, OCHOBHEIE, KOMILJIEKCHBIE. BelecTna:
KPUCTAJUTMYECKUE, aMOp(HBIE.
Kiaccudukaius XduMUIeCKHX peakiuil. Peakiiud coeMHEHUs, Pa3jIoKEeHUs, 3aMEIleHUs, oOMeHa.
KadectBeHHbIe peakiuu. DHIOTEPMHYECKHE U
JK30TEPMHUYECKHUE peakiuu. TermmoBoii agdekT peaknuu. TepMoxuMudeckoe ypaBHeHue. Peakinu
TOMOTCHHBIC U TeTepOreHHbIC. Peakiuu oopaT uMbie U
HeoOpaTuMeble. Peakiiny KaTaTuTHIecKie U HeKaTanmuTudeckue. @epMEeHTaTHBHEIC PEaKITHH.
OKHCIUTETHEHO-BOCCTAHOBUTEIBHBIC PEAKIUU.



CKOpOCTh XUMHYECKHUX peakinii. MomsipHas koHneHTpanus. Karamus. Karanmmuszarop. @epMeHTHI.
IIpenMeTHBIC pe3yIbTATHl OOYIECHHUS

Yuaimuiicst JOJIKEH YMETh:

* HCIMOJb30BaTh NMPU XapaKTEPUCTUKE MPEBPAIICHUN BEIIECTB MOHATUA: «XUMUYECKAsl PEaKLUsy,
«peaKUUU COCAUHEHUS», «PEaKLUH Pa3I0KECHUSD,

«peaknuu OOMEHay», «PEaKINH 3aMEIICHU», «PEaKIui HEHTpaIu3aIim», «IK30TePMHUECKHEe
peakium», «3IHIOTCPMHUUCCKUE PEaKIuu», «00paTh MbIe

peaxium», «HeoOpaTUMBbIE PEaKIuu», «OKHCIUTENFHO-BOCCTAHOBUTENBHBIE PEaKINUN», «TOMOTECHHBIC
peakLum», «TeTEPOTrCHHBIC PEaKLU,

«KATAJTUTHYECKUE PEaKIUN», «HEKATATUTHUYCCKUE PEAKIUN», «TCIUIOBOU 3(PQPEKT XUMHUECKOM
peaKIum», «CKOPOCTh XUMHUYECKOM peakiumy,

«KaTaNIu3aTop»;

* XapaKTepPU30BaTh XUMUYECKHE DJIEMEHTBHl 1—3-r0 MEpUOJIOB MO WX IOJIOKEHHUIO B
[Tepuognueckoil cucreme XuMuU4eckux snemeHtoB 1. .

MenneneeBa: XUMHUYECKHM 3HAK, MOPSAKOBBIA HOMEp, MEPUOM, Ipylma, MOATrPYIIa, OTHOCUTEIbHAs
aTOMHasi Macca, CTpOeHHe aToMa (3apsn spa,

YHCJIO MPOTOHOB U HEUTPOHOB B siipe, 00IIIee YMCIIO JIEKTPOHOB, paclpeelicHHe 3JICKTPOHOB 110
AIIEKTPOHHBIM CJIOSIM, TIPOCTOE BEIECTBO, opMyIa,

Ha3BaHWE M TUI BBICIIETO OKCUAA U THUAPOKCHU/IA, JIETYYeT0 BOJJOPOTHOTO COSTMHEHHS (1St
HEMETAJUIOB));

* XapaKTEePHU30BaTh OOINHMEC XUMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB U THIPOKCHIIOB;
MPUBOJUTH MPUMEPHI PEAKLMM, MOATBEPHKIAAFOIINX

XUMHYECKUE CBOMCTBA aM(DOTEPHBIX OKCHJIOB U THIIPOKCHU/IOB;

* JIaBaTh XapaKTEPUCTUKY XUMHUUYECCKUX PEAKIIMI 110 YUCTY U COCTaBY MCXOMHBIX BEIIECTB U MPOTYKTOB
peaxium; TeroBoMy dPGeKTy; HarpaBIiie HAO

MPOTEKAHUS PEaKLUU; U3MEHECHUIO CTETICHEW OKHUCIICHUS DJIEMEHTOB; arperaTHOMY COCTOSIHUIO HCXOJIHBIX
BEIIECTB; YYaCTHIO KaTalln3aTopa;

* OOBSCHATH M TPUBOJAUTH NMPUMEPHI BIMSHHS HEKOTOPHIX (akTOpoB (MPUPOAA Peardupyrolux
BEILECTB, KOHIEHTpAalLlUsi BEUIECTB, NABJICHUE,

TEeMIIEpaTypa, KaTaJu3aTop, MOBEPXHOCTh COIPUKOCHOBEHHUS PearupyroIIyX BEIECTB) Ha CKOPOCTh
XUMUYECKHUX PEaKLUii;

* HaOIIIOJaTh U OMHUCHIBATh YPAaBHEHUS PEaKINi MKy BEIIECTBAMH C IIOMOIIBIO €CTECTBEHHOTO
(pycckoro WiH POJHOTO) SI3bIKA U A3bIKA XUMUH;

* MIPOBOJIMTH OMBITHI, TOATBEPIK/IAIOIINE XUMHUYSCKUE CBOUCTBA aM(DOTEPHBIX OKCUIOB U THIPOKCHUJIOB;
3aBUCUMOCTh CKOPOCTH XMMHUYECKOU peaKUuu OT

pa3nuuHBIX (PAKTOPOB (MPHPOJA pPEearupyroNUX BEIISCTB, KOHIIEHTpAIUS BEUIECTB, JaBICHHE,
TEeMIIepaTypa, KaTajau3aTop, MOBEPXHOCTb

COTIPUKOCHOBEHUS pEarnpyIoNnuX BEUIECTB).

MeranpeaMeTHbIe pe3yIbTaThl 00yYeHHS

Yuaiuiicsi J0JKEH YMETh:

* OMpEJIENATH LENb yU4eOHOH EeATETLHOCTH C MOMOIIBIO YUUTEISI K CAMOCTOSITEIILHO, HCKATh CPEZICTBA €€
OCYIIECTBIICHHUs, pad0Tas 1o MIaHy, CBEPSThH

CBOM JICHCTBUSI C IENBIO0 U IPU HEOOXOAUMOCTH UCTIPABIIATh OIMIMOKU C IIOMOIIBIO YUUTETS U
CaMOCTOSITENHHO;

* COCTaBJISITh AHHOTALIMIO TEKCTA;

* CO37aBaTh MOJICIM C BBICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa W TPEICTABICHHUEM WX
B TPOCTPAHCTBEHHO -TpaMIecKOd WM 3HAKOBO-CHMBOJIHMYECKOH hopme;

* ONpeeATh BUIbI KIIaCCU(PHUKAIIUHN (€CTECTBEHHYIO H HCKYCCTBEHHYIO);

* OCYILECTBIATh MPSIMOE JEAYKTUBHOE TOKA3aTEIbCTBO.

I'maBa 2. Xumudeckue peakunu B pactBopax (9 u)

DIIEKTPOTMTHYECKAS TUCCOMMAIIFS. DJIEKTPOIHUTHL. | napatupoBanHbie HOHBL. CTEICHb
3JIEKTPOIUTUUCCKOMN TUCCOLIMALIIH.

OCHOBHBIE MOJOKEHUS TEOPUHU AIEKTPOIUTHUECCKON Aucconruanuu. Teopus aIeKTPOIUTHIECKON
nuccoruanuu. [Ipocteie noHbI. CI0XKHBIE HOHBIL.

KaTtuonsl. AHMOHBIL.

XuMHUECKHEe CBOMCTBA KUCIOT KaK 3JIEKTPOJIUTOB. MonekynsapHoe ypaBHeHuUE peakiuu. [lonHoe nonHoe
ypaBHeHue peakunu. CoKpalieHHOoe



HMOHHOE YpaBHEHUE peakluy. Peakiiuu HOHHOro oOMeHa. DJIEKTPOXUMHUUYECKUN Pl HAPSKESHUH
MetaiioB. [IpaBuiio beprosie.

XHUMHYeCKHe CBOMCTBA OCHOBAHUH KaK 3JIEKTPOIHUTOB.

XUMHUUYECKHE CBOUCTBA COJIEH KaK JIEKTPOIUTOB.

T'uaponus coneit. I'maponus. I'maponus no annony. ['uaponns no kaTuoHy U aHMOHY. BoaopoaHbIit
nokazatels (pH)

[Tpaktuudeckas pabora 1. Pemenne skcriepuMEeHTANBHBIX 3324 110 TeMe «DIIeTPOTUTHIeCKast
JUCCOLIAIUS

[IpenmeTHbIe pe3yabTaThl 00YUEHUS

Yuaimuiicsi JOJIKEH YMETh:

* J1aBaTh ONPEEIICHUS OHATHH «3JIEKTPOIHUTY», HEANEKTPOIUTY, «IIEKTPOIUTHYECKAS IUCCOLUALIUS.
* JaBaTh ONPEIEIICHUS MOHATHH «CTEMEHB dIEKTPOIUTHIECKON AUCCOLMALIUNY, «CHIIBHBIE
ANEKTPOJIUTBD), «CIIA0BIE SIMEKTPOIUTHD.

* NIOHUMATh, B YEM COCTOUT PAa3HUIA MEXKYy CHIIBHBIMU U CIA0BIMU DJIEKTPOIUTAMH

* KOHKPETH3HPOBAaTh MOHATHE «HOH». O000IIaTh NOHITHS «KaTHOH», «aHHOH». VccienoBaTh CBONCTBA
pacTBOPOB IEKTPOIUTOB.J[aBaTk onpeneicHne

TUAPOJIN3A COJIEH.

* COCTaBIIATh YPABHEHHS PEAKIMH TMIPOJIH3a COJIEH U ONPENEIATh XapaKTep Cpeabl paCTBOPOB COJIEH IO
UX COCTaBY

* OMNpEENATh PeaklUd MOHHOTO OOMEHa, YCIOBHS HMX MPOTEKaHUS. YMETh COCTABISATH MOJHBIE H
COKpallleHHbIC MOHHBIE ypa BHEHHS HEOOpaTHMBIX

peaknuil 1 pa3bsICHATh UX CYITHOCTh

* TPUBOJIUTH MPUMEPHI PEAKIIUI HOHHOT'O 00OMEHA, HAYIIUX A0 KOHIA

MertanpeaMeTHbIE Pe3yIbTaThl 00yUeHUS

Yyamuiics 1OJKEH yMETh:

* YMETb OPraHNU30BBIBATH CBOIO JESITEIbHOCTh, BEIOMPATh CPEACTBA ATl peau3aluy LeneH.

* MIPUHUMATH M COXPaHATh yUeOHYIO 3ajauy.

* (bopmMHpOBATH PAa3BUTHE YMEHHUS BECTH CAMOCTOSTEIbHBIN OUCK, 0TOOP MH(OpMaInu.

* IPUHUMATh U COXPAHATh YUEOHYIO 3a/1auy.

* aHATM3UPOBATH M OTOMPATh UH(POPMAIHIO; BBIIBM)KEHUE THIIOTE3 U HX 000CHOBAHUE; TOCTPOCHHE
JIOTUYECKOH LN PaCCyKIEHUN

I'maBa 3. HemeTaiel 1 ux coequHeHus (24 1)

OO0mas xapakTepHCTHKa HEMETAIIOB: NoJokeHue B Ilepruoauueckoit cucteMe XuMHYECKHUX 3JIEMEHTOB
. . MenneneeBa, 0COOEHHOCTH CTPOEHUS

aTOMOB, 3JIEKTPOOTpHLATENHHOCTH (D0) Kak Mepa «HEMETAJUIMYHOCTHY, psia 0.

OO6mas xapakTeprcTuKa 31eMeHToB VII-rpymmnsl — rajgoreHos. ['anoreHs!.

CoennHeHust ranoreHoB. I'ajoreHoBomopoabl. ['aJoreHoBOOPOAHbIE KHUCIOTHL: IUIaBUKOBAd,
coJIsiHasi, OPOMOBOJOPO/HAS, HOJIOBOIOPOIHAS.

I'anorenunel. KauecTBeHHBIE peakuy HA TaJOr€HU-HOHBI.

[pakTndeckas padota 2. «M3yueHne cBOHCTB COJSIHON KHCIOTBI»

Xampkorensl. Cepa. Kpucrammudeckas cepa. [Imactudeckas cepa. buoreHHbIE 27IEMEHTHI.
CepoBonopoa u cynbhuasl. CepoBoaopoanas kucinora. KadecTBeHHas peakust Ha CyabQHUI-HOH.
Kucnoponnsie coennnenns cepsl. Oxeua cepsl (IV). Cepuucras xucnora. Cyns¢putsl. Kauectsennas
peakius Ha cyabhuT-uoH. Oxcup cepsl (VI).

Cepnas xucnora. Cyne¢atel. KagecTBeHHas peakus Ha cyabgaT-uoH.

[IpakTnueckas padota 3. «M3yueHne CBOHCTB CEpHON KUCIOTHD»

O06mas xapakTeprucTiKa 31eMeHToB VA-rpynmsl. A3ot. Hutpuasl. Kpyrosopor azora B mpupoe.
Awmmuak. Conmn ammonus. AMMuadsaast Boaa. Hamateipasiit cimpt. ['unpar ammuaka. Coiaut aMMOHHS.
KauecTBeHHast peakius Ha HOH aMMOHHS.

Hemnonenennas anexkTpoHHas mapa. [JJoHOp 35eKTpoHOB. AKIIETITOP 3JEKTPOHOB. JlOHOPHO-aKIIENTOPHBIN
MEXaHU3M 00pa30BaHMsI KOBAJIEHTHOM CBS3H.

[Ipaktrnueckas padota 4. «[loxydyeHne aMmMuaka U U3y4eHHE €ro CBOMCTB

Kucnoponnsie coenunenns azota. Oxcuasl azota. A3otuctas KucinoTta. HUTpuTsl. A30THas KUCHIOTAa.
Hurpater. CenmuTpsl.

®dochop u ero coeamnenus. benwiii Gochop. Kpacueiii dochop. ochunpl. Dochun. Oxcun
¢docdopa (V). @ocdopnas kuciora. DocdaTsl.

KauectBennas peakius Ha pocdar- moH.



OO6mas xapakTepucThKa 3JeMeHTOB [VA-rpynmel. Yrimepona. KpyroBopor yriepoma B IpUpPOIE.
Anmas. ['padur. Caxa. JlpeBecHBI yroib.

Ancop6ums. Koke. Kokcoxummuueckoe npousBoicTBo. Kapouasr.

Kucnoponusie coeaunenus yriepona. Oxcun yraepoga (II). Oxkcua yrimepona (IV). YrompHas
kuciota. Kap6onarsl. KadecTBeHHas peakius Ha

kapOonar-noH. ['mapokapoonatsl. Texaudeckas coma. [lumesas cona.

[Tpaktuueckas padota 5. «Ilomyuenue yriekucioro ra3a. KauecTBenHas peakuusi Ha KapOOHAT-HOHBD»
YrineBogoponsl. Opranudeckas xuMmus. llpenenpHble yTIeBOIOPOABI: METaH, 3TaH, MPOIAH.
HemnpenenpHble (HeHACHINIEHHBIE) YTIEBOAOPOIBL:

aTuieH, anetuiieH. CTpykTypHas Gopmyna. Peakiust qerunpupoBaHusl.

Kucnopoaconepxaiue opranudeckue coequHens. CupThl. DTUIOBBIN cniupT. TpexaToMHbIi ciupT
rimneprH. KapOoHOBbIE KHCTOTHL. YKCyCcHAs

KHcaoTa. AueraTsl. Peakiyy npucoennHeHus.

Kpemnuii u ero coequnenus. Kpemumii. Cunan. Cummiunst. Oxeupn kpemuuns (IV). Kpemuuesas kucinora.
CUIIUKAaTBhL.

CunukaTHas npoMbinieHHOCTh. Lement. Crekino. Kepamuka. @apdop. DasHc.

ITomyuenune HemeTanoB. @paklMOHHASA EPETOHKA XKUJIKOT0 BO3/1yXa. DJIEKTPOJIU3 PaCTBOPOB.
[lony4yeHue BaKHEMIINX XUMHUYECKUX COCAMHEHHM HeMeTamuioB. Metopn kumsmero cios. [IpuHuun
teruiooOMeHa. [IpuHIMTT MPOTHBOTOKA.

[punnun mupkynsauuu. OaeyM.

IIpenmeTHBbIE pe3ynbTaThl 00yUeHUs

Yyamuiicst 1OJKEH YMETh:

* HUCIIOJIB30BaTh PU XapaKTEPUCTUKE METAIJIOB M UX COCIMHEHUM MOHSATHS: «HEMETAIIBD), «TaJOTCHBD»,
«AJUIOTPOIHBIE BUAOU3MEHEHUS.

* aBaTh XapaKTEPUCTUKY XUMHUYECKHX 3JIEMEHTOB-HEMETAIIIOB (BOIOPOA, TaJIOTEHOB, KHCIOPO/a,
cepel, a30Ta, hocdopa, yriaepona, KPeMHHUS) 10 X

noynioxeHuto B llepuoamdaeckoii cucteme xumudeckux snemeHToB J[. M. MenpaeneeBa (XUMHYECKUI
3HaK, MOPSAKOBBI HOMEp, MEpHOoJ, TIpyIIa,

MOJTPYTIAa, OTHOCUTENbHAS aTOMHas Macca, CTPOGHHE aroma (3apsii sapa, YHCIO TPOTOHOB U
HEHUTPOHOB B sJipe, OOIIee YMCIO 3JIEKTPOHOB,

pacripeniefiecHle 3JIEKTPOHOB IO BJIEKTPOHHBIM CIIOSM), TPOCTOE BellecTBO, (opmyra, Ha3BaHUE U
TUT BBICHIETO OKCHIIAa W THUAPOKCHAA, OopMyTa U

XapakTep JIETY4ero BOAOPOIHOTO COSTMHEHNS);

* Ha3bIBaTh COCMHEHUS HEMETAIJIOB U COCTABIIATH HX (POPMYJIBI 0 HA3BAHUIO;

* XapaKTepH30BaTh CTPOCHUE, O0IIMe (PU3NIECKIEe U XUMUIECKIE CBOHCTBA MTPOCTHIX BEIIECTB-
HEMETAIIJIOB;

* OOBSICHATH 3aBUCHUMOCTH CBOWCTB (MJIM TIPEJICKA3bIBaTh CBOWMCTBA) XUMHUYECKHX AJIEMEHTOB-
HEMETAJUIOB (paanyc, HEMeTaJNInYecKHe CBOMCTBa

AJIEMEHTOB, OKHCIUTEIHFHO-BOCCTAHOBUTEIFHBIE CBOWCTBA AJIEMEHTOB) M 00pa3yeMbIX HMH
COETMHEHHH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICHINX

OKCH/IOB ¥ TUAPOKCHJIOB, JIETYIUX BOJOPOIHBIX COEAMHEHNH, OKNCIUTEIHHO-BOCCTAHOBUTEIHHBIE
cBOiicTBa) oT monoxkeHwus B [lepuoauueckoii cucteme

xuMudeckux 3meMenToB . . Menneneena;

* ONHCHIBAThH OOIINE XUMUIECKHE CBOMCTBA HEMETAJUIOB C ITOMOIIIBIO €CTECTBEHHOTO (PyCCKOTO MITH
POIHOTO) S3bIKA U SI3bIKA XUMHH;

* COCTaBJISITH MOJICKYJISIPHBIE YPaBHEHUS PEaKLUil, XapaKTepU3YIOIIUX XUMHYECKHE CBOMCTBa
HEMETAJUIOB M WX COCJMHEHHH, a TaKKe 3JIEKTPOHHBIE

YpaBHEHUS MPOIECCOB OKUCIICHHUSI-BOCCTAHOBIICHNUS;

* ypaBHEHUS 3JIEKTPOIUTHUECKON TUCCOLUALINH; MOJICKYIISIPHBIE, ITOJHBIE U COKPALICHHBIE HOHHBIE
YpaBHEHUS pPeaKInii C y4aCTHEM JJIEKTPOJIUTOB;

* yCTaHABJIMBATh MPUYNHHO-CIIEJCTBEHHBIE CBSI3M MEXIY CTPOCHHEM aToMa, XUMHYECKOH CBA3BIO,
TUTIOM KPUCTAJUTUYECKON PEIIETKH HEMETAIIIOB U X

COCIMHEHHH, NX 0OIMMH (PU3NUECKUMH U XUMHYECKIMH CBOICTBAMH;

* ONHUCHIBATh XMMHUYECKUE CBOWCTBA BOJOPOJA, TaJIOTCHOB, KUCIOPOJA, cepbl, a3ora, ¢ocdopa,
rpadura, anmasza, KpEMHHUS U HX COEIWHEHHH C

MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POAHOTO) SI3bIKA M S3bIKA XUMHUU;



* ONHCHIBATh CIIOCOOBI YCTPAHEHUS )KECTKOCTH BOJBI M BEITIOIHATH COOTBETCTBYIONIUI UM XHMHYECKUI
JKCIIEPUMEHT;

* BBITNIOJHSATH, HAOJIOATh U ONUCHIBATh XMMUUYECKUI SKCIIEPUMEHT 110 PACIIO3HABAaHUIO HOHOB BOAOPOA
Y aMMOHUS, CyJib(]at-, kapOOHAT-, CHIIUKAT-,

docdart-, XI0pHua-, OPOMHUI-, HOTUI-HOHOB;

* SKCIEPUMEHTAJIBHO HCCIEA0BATh CBOMCTBA METAJUIOB U UX COEAUHEHUH, pEIaTh SKCIEPUMEHTAIbHbIC
3amauu 1o TeMe «HemeTasy;

* MPOBOJAMTH PACUETHI 0 XUMUIECKUM (DOPMYJIaM U YPaBHEHHUSAM PEaKINi, MPOTEKAIOIINX C YIaCTHEM
HEMETAJUIOB U UX COCAMHECHUM.

MeranpeaMeTHBIC pe3yIbTaThl 00yUYCHHS

Yuaimuiicsi JOJIKEH YMETh:

* OpraHW30BHIBATh Y4€OHOE B3aMMOICHUCTBHE B TPyIIIE (paclpeneisiTh POJIH, JOTOBAPUBATHCS JPYT C
JPYTOM M T. [1.);

* MpenBUACTh (IPOTHO3UPOBATH) MOCICACTBUS KOJICKTUBHBIX PEIICHUH;

* MMOHWMATh MPUYHHBI CBOETO HEyCIeXa U HaXOIUTh CITIOCOOBI BBIXO/A M3 3TOW CUTYAIUH;

* B JMAJIOTE C YYHUTEIEM YUUTHCS BHIPA0ATHIBATH KPUTEPHH OIICHKH H OTIPENCIATh CTENEHD YCIIEITHOCTH
BBITIOJTHCHUS CBOCH pabOTHI M pabOTHI BCEX,

UCXOJI U3 UMEIOIIMXCS KPUTEPUEB, COBEPLICHCTBOBATh KPUTEPUHU OLICHKHU U MOJIb30BAThCS MU B XOJI€
OLICHKU U CAMOOLICHKH;

* OTCTauBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHUPYS €€;

* MOJATBEPXKIATh apPTyMEHTHI (PaKTaMH;

* CIyIIATh APYTUX, MBITATHCS MPUHUMATD APYTYIO TOUKY 3PEHHSI, OBITH TOTOBBIM U3MEHUTH CBOIO TOUKY
3peHuUs;

* COCTaBIATH pedepar Mo onpeAeicHHON Gopme;

* OCYILECTBIISATh KOCBEHHOE Pa3ACIUTEIbHOE JOKA3aTEIbCTBO.

I'maBa 4 . MeTtamisl 1 ux coenuaeHns (13 )

OO6mias xapakTepuCTHKa MeTauioB. Mertamnsl. Mertannnueckas cBsizb. MeTtammndeckas
KpUCTaJUIMUeCKas pemrerka. YepHele Merauibl. L[BeTHbIE

METaJlIb.

XuMHYeCKHE CBOMCTBA METAIUIOB. AJTIOMUHOTEpMHUSL. TepMUTHAS CMECH.

O6mas xapakTtepuctuka sneMeHToB [A-rpynmel. Illenounsie metamnsl. [lepokcunsl. I'mapoxcun
HaTpus (eOKWH HATp, KaycTUYecKas Coja).

I'mapoxcun xanust (enkoe kanu). Cynbdat HaTpus (r1ayoepoBa coib).

O6mas xapakrepuctuka 31eMeHTOB [[A-rpymmel. bepmmnuit. Maruuii. 1llenounozemensHbie
MeTtaiibl. OKCHJ Kanblusl (HeramieHas W3BeCTh).

I'ampokeny kanpnus (ramieHast u3BecTh). Mi3BecTkoBoe Monoko. baputoBas Bosa.

KecTtkocTh BozbI 1 criocoObl e€ ycTpanenus. JKectkast Boga. Bpemennas xectkocTs Bofbl. [locTostHHas
’KECTKOCTh BOJIBI. MUHEpaIpHas BOJA.

[IpakTrueckas padora 6. «KecTKocTb BOJIBI B CIOCOOKI €€ yCTpaHEeHUSD)

AmromMuHMHA 1 ero coenuHeHus. AfoMuHIH. OKCHI aTfOMUHAS. | IAPOKCH aTFOMITHFSL.

Keneso u ero coenunenus. JKeneso. Xenesnasa okanuna. KauecTBeHHbIE peakiny Ha KATUOHBI XKeJle3a.
IIpakTudeckas padora 7. «PemieHne SKCrIepUMEHTATBHBIX 33124 10 TeMe «MeTabny

Kopposus meTamioB u criocoOb! 3amuThl 0T He€. Kopposus xuMudeckas v JJIEKTPOXUMHYECKAS.
Jlerupytomas no0aBKa.

Mertamnsl B npupojne. Ilonarue o mMeramnypruu. bmaropognsie meTtamnsl. UepHass MeTaJIyprus.
Iisetnas meramnyprus. [lupomeramtyprus.

Mertamtorepmus. ['napomeramryprust. Inexkrpomeramryprus. Uyryd. Ctanb. [JomeHHas medb.
KouBeptop. DnexTponn3 paciiaBosB.

[IpenMerHbIe pe3yabTaThl 00Y4YCHUS

Yuaiuiicsi J0JIKEH YMETh:

* WCIIOJIB30BaTh NPH XapaKTEPHUCTUKE METANIOB M HMX COCHUHEHUHN TOHATHSA: «METAIIIBDY, «PSII
aKTUBHOCTH METAJJIOBY», «IEIOYHBIE METAJUIbD»,

«ILETIOYHO3EMENbHBIE METaJUIbl», UCIOJIB30BaTh UX MPU XAPAKTEPUCTUKE METAILIOB; JaBaTh X
ApPaKTEPUCTUKY XUMHUYECKUX 3JIEMEHTOB-METAJIOB

(IIETOYHBIX METAJUIOB, MarHWs, KaJbllhsd, aIOMHUHUS, Kelle3a) MO0 WX IMOJIOKEHUIO B
Ilepuoanueckoit cucteme xumMudeckux snaemeHToB [I. U.



MenzeneeBa (XMMHAYECKHI 3HAK, MOPSIAKOBBI HOMEp, MEPHOJ, TPyINa, MOATrPYIa, OTHOCHUTEIhHAS
aTOMHasi Macca, CTpOeHHe aToma (3apsn sapa,

YHCIIO MPOTOHOB M HEUTPOHOB B siJIpe, 00IIee YHUCIIO JIEKTPOHOB, PacIpEICICHUE IEKTPOHOB 110
3JIEKTPOHHBIM CJIOSIM), TIPOCTOE BEUIECTBO, (hopMyIia,

Ha3BaHWE ¥ THII BBICIIETO OKCUAA U THIPOKCHU/IA);

* Ha3BIBaTh COEMHEHUS METAJNIOB M COCTABIATH X (JOPMYITBI IO HA3BaHUIO;

* XapaKTEePHU30BaTh CTPOCHUE, O0IIHE (PU3NICCKUE U XUMUICCKUE CBOHCTBA MTPOCTHIX BEIECTB-
METAaJIJIOB;

* 0OBSACHATH 3aBUCUMOCTH CBOWCTB (MJIH MIPEICKa3bIBaTh CBOMCTBA) XUMHUECKUX IIEMEHTOB-METAIJIOB
(pamuyc, METaJUIMYECKUE CBOMCTBA AJICMEHTOB,

OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHBIC CBOWMCTBA 3JICMEHTOB) U 00Opa3yeMbIX UMHU COCIUHEHHIA
(KHCIIOTHO-OCHOBHBIE CBOWCTBA BBICIIUX OKCHIIOB H

TUAPOKCHUJIOB, OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIC CBOMCTBA) OT MoJioxkeHus B Ilepuoanueckoii cucteme
xumuueckux 3emeHToB . 1. Mennaeneena;

* ONHCHIBAThH OOIIHE XUMUIECKHE CBOMCTBA METAJIOB C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WITH
POJTHOTO) SI3bIKA U SA3BIKA XHUMHUU;

* COCTaBJISITh MOJICKYJISIDHBIE YpaBHEHHUS DPEAKIUi, XapaKTEpHU3YIOIINX XHUMHUYECKHE CBONCTBA
METAIJIOB M WX COCIWHEHHH, a TaKKe DIIEKTPOHHBIC

ypaBHEHUS MPOIECCOB OKUCICHHUS-BOCCTAHOBIICHUS;

* ypaBHEHUS DIICKTPOIUTHUECKON JUCCOLMAIINM; MOJICKYISAPHBIC, TTOJHBIE U COKpPAIICHHBIC HOHHBIC
YpaBHEHUS PEAKIUI C YyIACTHEM JICKTPOJIUTOB,;

* YCTaHABJIMBATh MPUYNHHO-CIICICTBEHHEIE CBSI3H MEXIY CTPOCHHUEM aToMa, XUMHIECKOH CBS3BIO,
TUTIOM KPUCTAILUTUYCCKOM p EMIETKH METAJJIOB M UX

COCIIMHEHUI, UX OOIMMH (PU3HMYSCKUMHU U XUMHYCCKUMU CBOHCTBAMH;

* ONWCHIBATh XUMHYECKHE CBONCTBA MIENOYHBIX M INEJIOYHO3EMEIHHBIX METAJUIOB, a TaKXKe
ATIOMHUHHS U JKeJle3a W MX COCNWHEHHWHA C TOMOIIBIO

€CTECTBEHHOTO (PYCCKOTO WJIA POJTHOTO) SI3bIKA U SI3BIKA XUMUH;

* BBINOJHATH, HAOJIIOATh U ONMCHIBATH XMMUYESCKUI SKCIIEPUMEHT 110 PACIIO3HABAHHUIO BAXKHEHIIINX
KaTHOHOB METAJUIOB, TUAPOKCH]I -IOHOB;

* JKCIEPUMEHTAILHO HCCIEA0BATh CBOMCTBA METAJUIOB U UX COSAMHEHUH, pEIIaTh SKCIIEPUMEHTATLHBIC
3a71a4u 1Mo TeMe «MeTamibhy;

* ONHCHIBATH XUMUYECKHUN IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HJIM POJTHOTO) SI3bIKA H
SI3BIKA XVIMHH;

* MPOBOJMTH PACUYETHI 10 XUMUUECCKUM (DOPMYJIaM U YPABHEHHUSAM PEaKIIHiA, IPOTEKAMOIINX C y4acTHEM
METAIIJIOB U MX COSIMHEHUH.

MeranpeaMeTHbIe pe3yabTaThl 00yYeHHS

Yuaiuiicsi JOJTKEH YMETh:

* paboTaTh MO COCTABJICHHOMY IUIaHY, UCIIOJIB3YS HAPAAY C OCHOBHBIMH M JIOMIOJHUTEIILHBIC CPEJCTBA
(cipaBoOYHYIO TUTEPATYPY, CIIOKHBIE TPHOOPHI,

cpeacta UKT); ¢ momormipio yauTenst OTOMpATh IS PEIIeHUs y4eOHBIX 3a7ad HE0OXO0IUMEIE
CJIOBapH, JHIIMKJIONEINHN, CIPABOYHHUKHU, DJIEKTPOHH bIe

JTUCKHU;

* COTOCTaBJIATh M OTOMPATh WH(POPMAIHIO, TOIYYCHHYIO W3 PA3JIMYHBIX HUCTOYHHKOB (CIIOBApH,
SHIIUKJIONICANH, CIIPABOYHUKH, DJICKTPOHHBIC ITUCKH ,

cetb MHTEpHET);

* TPENCTaBISTh HHGOPMAIIUIO B BHJIE TAOJIHII, CXeM, OITIOPHOTO KOHCIIEKTa, B TOM YHCIIE C TPUMEHEHUEM
cpencts UKT;

* 0hOpPMIISITh CBOM MBICIIH B YCTHOH M MMCbMEHHON PEYH C YYETOM CBOMX YUEOHBIX M KU3HEHHBIX
PEYEBBIX CUTYALIMM, B TOM YKCIIE C MPUMEHEHUEM

cpencts UKT;

* COCTaBIISITh PEIEH3UIO Ha TEKCT.

I'maBa 5. Xumus u okpysxatommas cpeaa (3 u)

Xumudeckuit coctaB miaHeThl 3emuss. CTpoeHme 3eMiid: sAApO, MaHTHA, 3eMHas Kopa, Jutocdepa,
runpocdepa, armocthepa. ['opHbIe MOPOJIHL.

Mumnepainsl. Pyjasl. Ilone3Hbie ncKkonaemble.

OxpaHa OKpyXarolield Cpeibl OT XUMHUYECKOro 3arpsi3HeHus. [lapHukoBbiii 3ddexr. KucmorHbie
noxnu. O30HOBBIA ciioil. O30HOBBIE HBIPHL.



«3eneHas XUMHDY

IIpenMeTHBIC pe3yIbTATHl OOYIECHHUS

Yuaimuiicst JOJIKEH YMETh:

* HUCIIOJIB30BaTh PU OMUCAaHNK 3eMIJIM OHATHSA: SAPO, MAHTH, 3¢MHasl Kopa, tutocdepa, runpocdepa,
atMocdepa.

* Ommcath XUMHUYECKAN COCTaB IUTOCHEPHI, THAPOChHEphI, aTMOCHEPHI.

* XapaKkTepu30BaTh BIUSHUE XUMHUUECKOTO 3arpsI3HEHUS HA OKPYKAIOLIYIO Cpeay.

* OOBSACHATH 3HAUCHHUE OXPAHBI IIPHUPOIBI

MeranpeaMeTHbIe pe3yabTaThl 00yIeHHS

Yuaimuiicsi JOJIKEH YMETh:

* CocTaBiATh KOHCIIEKT TEKCTa

* CaMOCTOATEBHO HCIIOIB30BaTh HETIOCPEJCTBEHHOE HAOIIOIEHUE

* CocTaBiaTh Ha OCHOBE TEKCTa CXEMBI, B TOM umcie ¢ npumeHenne KT

I'maBa 6. O6001IeHNE 3HAHMIA IO XUMHUH 332 KypC OCHOBHOH mIKoJbl. [loarotoBka kK OCHOBHOMY
rocyaapcTBeHHOMY dk3ameny (OI'9) (10 1)

Crpoenue aroMma. [lepuoguueckuii 3akoH u Ilepruoguueckast cuctemMa XUMAYECKUX 371eMeHTOB 1. 1.
MeHeneeBa. BaleHTHOCTB U CTENIEHb

OKHCIICHUSI XUMUYIECKHX DJIEMEHTOB.

OCHOBHBIE KJTACCHI HEOPTAaHWYECKUX BEIMIECTB. XUMHUYECKas CBSI3b

Knaccupukanms XUMHYECKHX peakUuil MO pa3iu4HbIM NpHU3HAKaM (YHCIO M COCTaB pPEarupyroInx
U 00pa3yIoIUXCcs BEIIECTB. DIEKTPOIUTH U

HEDIIEKTPOJIHTHI.

PeaKHI/II/I HOHHOI'O 06MeHa 1 YCJIOBHA UX OCYILICCTBIICHUA. OKHCIINTEIBHO-BOCCTAaHOBUTEILHBIC PCaKknuu.
XUMHUECKHE CBOWCTBA MPOCTHIX BELIECTB METAIIOB 1 HEMETAILJIOB, OKCHIIOB

XWMHAYECKHE CBOMCTBA OCHOBAHHH, KUCIIOT U COJIEH.

YrieBogopoas! TpeneibHble W HempeaeTbHbIe: METaH, dTaH, 3TUJICH, alleTHJICH.
Kucnopoaconepxaiye BemecTBa: CIUPTHI (METaHOJN, 3TaHOI,

TJIMIIEPHH ), KApOOHOBBIE KUCIOTHI (YKCYCHASI U CTEAPHHOBAS).

[IpoBenenne pacueToB Ha OCHOBE (DOPMYII U YpaBHEHHH peakiuii. Pemenue 3ama4

Omnpenenenne xapakTepa cpeibl pacTBOpa KUCIOT U IIEI0Yel ¢ TOMOIIBI0 HHAUKATOpoB. KauecTBeHHBIE
peaKIny Ha UOHBI B pacTBOpeE (XJIOPU-,Cylbdar-, KapOOHAT-WOHBI, HOH aMMOHHs). [lomyueHue
ra3o00pa3HbIX BemiecTB. KauecTBeHHBIE peakIMy Ha ra3000pasHble BemecTBa (KHCIOPO/,
BOJIOPOJ, YTIIEKUCIBINA T'a3, aMMHUAK).

XHUMHYECKOE 3arps3HEHUE OKPYIKAIOIICH Cpelibl U ero nociieAcTus. [Ipapuiia 6e30nacHoi padoThI B
IIKOJILHOM 1abopaTtopuu. JlabopaTopHas

nocyzaa u obopynoBanue. Pa3aenenue cMeceil 1 OYMCTKA BEIIIECTB.

IIpenmeTHBIE pe3ynbTaThl 00yUeHUs

* (bOpMI/IpOBaHI/Ie MEPBOHAYAIBHBIX CUCTEMATU3NPOBAHHBIX Hpe}lCTaBJ’IeHI/Iﬁ O B€OICCTBAX, UX
MIPEBPAIICHUAX U TPAKTHIECKOM MTPUMEHEHUH, OBIIJICHHC

MOHATHUHHBIM arrmapaToM U CUMBOJIMYECKUM A3BIKOM XUMUH.

* OCO3HaHHE OOBEKTHBHOMN 3HAYMMOCTH OCHOB XUMHYECKOH HayKH Kak 0071acTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYECKUX MPEBPAICHUHA Pa3Jik YHBIX

BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH JKUBOM M HEXXUBOU MPUPOBI, YIITyOIeHHE TPECTaBICHUE O
€IMHCTBE MUpA.

* (bopMHpoBaHHWE YMEHHI yCTaHABIMBATH CBSI3U MEXKIY peajlbHO HAONIOAEMBIMA XUMUYECKHUMHU
SBIICHUSIMH W TIPOIIECCAMU, TPOUCXOMASIIUMH B

MUKPOMHpPE, OOBSCHITH NMPUYUHBI MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTaBa W
CTPOCHUA, a TAKKE 3aBHUCHUMOCTH NPHUMCHCHUA

BEIIECTB OT UX CBOWCTB.

®* YMCHHE OKa3bIBATh IEPBYIO ITIOMOIIL ITPU OTPABJICHUAX, OXKOrax U JPYyrux TpaBMax, CBA3aHHBIX C
BEIIECTBAMHU U 1a00paTOPHBIM 000PYIOBAHUEM.

* OBNAJICHHE NpHEMaMHU PadOTHl ¢ MH(OpMaIMEd XUMUIECKOTO COJCp)KaHUs, MPEACTaBICHHON B
pasHoii popme (B BuAe Tekcra, GopMmyll, rpadHKoB,

TaOMMYHBIX JAHHBIX, CXeM, (hoTorpaduii u mp.)

* (hopmmpoBaHKE TpEACTaBICHHUN O 3HAYEHUN XUMHUECKOI HayKH B PEIIEHUH COBPEMEHHBIX
9KOJIOTHYECKUX MPOOIIEM, B TOM YHUCIIE B IPEJOTBPALIECH U

TEXHOT€HHBIX M 9KOJIOTHYECKUX KaTacTpod.



MeranpeaMeTHbIE pe3yabTaThI:

* OBJIaJIcHNE HABBIKAMH CAMOCTOSTEIEHOTO MMPHUOOPETEHSI HOBBIX 3HAHMIA, OPTaHU3aIlNN YIeOHOM
JIeSATeILHOCTH.

* YMCHHE J1aBaTh OIPEJICIICHUE TMOHATHSIM, KIacCU(UIUPOBATh, CTPYKTYPHUPOBATh MaTEpHUAI,
MPOBOJIUTH JKCIIEPUMEHTHI, apryMEHTHPOBATH

COOCTBEHHYIO MO3UIIHIO, (POPMYIHPOBATH BHIBOIBI M 3aKIIOUCHUSI.

* (bopmupoBaHUE U pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UCTIOIH30BAHMS UHCTPYMEHTOB H
TEXHUYECKUX CPEJICTB HHPOPMAIMOHHBIX TEXHOIOTHH.

* yMeHHe paboTraTh B Tpymme — 3(PQPEeKTUBHO COTPYAHWYATh W B3aMMOJEHCTBOBATH HAa OCHOBE
KOOPJMHAIUY PA3IUYHBIX TMO3UIUH MpPH BhIPAOOTKE

00IIIero pelIeHus: B COBMECTHOM JESITCIHbHOCTH.



TemaTnueckoe NIIAHKPOBAHKE

Ne HanmeHnoBanue Tembl KonuuectBo
4acoB,
OTBOJUMBIX
Ha
OCBOEHHE
TEMBI
Beenenue. OOmias xapakTepuCTUKAa XUMHUUECKHUX 2JIEMEHTOB U XMMHUYECKUE PEaKIINU
(109)
1 XapakTepHucTuKa XMMHYECKOr 0 3JIEMEHTa MeTaJula Mo ero noyioxenuto B [lepuoau- 1
yeckoil cucteme /1. Y. Menneneena
2 XapakTepHucTuKa XMMHUYECKOr o 3JIEeMEHTa HeMeTasula o ero nosoxenuto B [lepuonu- | 1
yeckoi cucreme J[. . Menneneesa
3 CBoiicTBa OKCUAOB, KMCIIOT, OCHOBaHMH, cojiei B cBeTe TO]] 1
4 ['eHeTnyeckue psapl METAIOB U HeMeTallToB. 3HaueHue [lepuoanueckoro 3akona /. 1
N. MenpeneeBa
5 XuMHYecKasi OpraHu3alust >KUBOI U HEXKUBOU MPUPOJIBI 1
6 Krnaccudukanus XuMHUECKUX peakluid M0 pa3IMYHbIM OCHOBAHHSIM 1
7 IlonsiTHE O CKOPOCTH pEeAKIUU 1
8 Karanmzaropsl 1
9 O06o0menre 1 cucTeMaTr3alys 3HaHui 1mo Teme «OO01as xapakTeprucTuKa 1
XUMHUYECKHX DJIEMEHTOB M XMMHYCCKHUE PEAKITUI
10 Kontponsnas padora Nel «O011as xapakTepucTHKa XUMHYECKHX dJIEMEHTOB U 1
XUMHYECKHE PEaKITUN
Metannsl (164)
11 [Tonoxenue meramnos B [lepuoanyeckoit cucreme /1. . Menaeneesa. O0uiue 1
¢u3nyecKne CBOMCTBA METANIOB
12 CrmuiaBbl 1
13 XUMHYECKHE CBOWCTBA METAIIOB. Psil akTHBHOCTH METAJIOB 1
14 Mertaisl B Ipupoze, o01re crnocoObl MOITy4YeHUs] METAJJIOB 1
15 OO011re MOHSTHS O KOPPO3UU METAIIIOB 1
16 [{emo4HbBIC METAJTBI 1
17 CoeIMHEHNUs EJTOYHBIX METAJIJIOB 1
18 OO011ast XapaKTepUCTHKA 3JIEMEHTOB IM1aBHOW noarpynnsl |l rpynmnst 1
19 Baxxueiimme coeTnHeHuUs MEeT0YHO3EMENIbHBIX METAIIOB 1
20 AOMUHUI 1
21 CoenuHeHus aTfOMUHUS 1
22 XKeneso, ero crpoenue, puznyeckre 1 XUMHUYECKUE CBOICTBA 1
23 I'enernueckue psasl xenesa (I1) u xenesa (I11). Baxxneiimme conu xenesza 1
24 [TpakTrueckas pabota Nel. Pemenune skcniepumeHTanbHbIX 3a1a4 «llomyuenue 1
COEJIMHEHUN METAJIJIOB U U3YYECHHE UX CBOMCTBY
25 O0001eHne 1 cucTeMaTU3aIs 3HAaHUH 110 TeMe «MeTautbDy 1
26 KonTponbras padorta Nel. MeTtauisl 1
Hemeramnmnsr (294)
27 Hewmerannsl: atombl 1 nipocThie BemectBa. Bo3ayx. Kucnopoa. O3on 1
28 Bonopon 1
29 ["anorensl 1
30 CoenrHeHns rajJoreHoB 1
31 [Tomryuenue rajgoreHoB. bronorudeckoe 3Ha4eHNE U TPUMEHEHUE TaJIOTEHOB U UX 1
COECIMHEHNN
32 Kucnopon 1




33 CocraB Bo3ayxa 1
34 Cepa u ee COeTUHEHUS 1
35 Cepnas kucinorta. OKMCIUTENbHbIE CBOWCTBA CEPHON KUCIIOTBI 1
36 Cepnas kucnora. OKUCIUTENbHBIE CBOMCTBA CEPHOM KUCIOTHI 1
37 Pemenue 3amau u ynpaxuenuid. O00011eHNe U CUCTEMATH3AIUS 3HAHUH 110 TEME 1
«Bomopoa, rajoressl, KUCIOPOA U cepay
38 A3zor 1
39 AMMUak 1
40 Cosin aMMOHHS 1
41 KucnopoiHble coeluHEHUs a30Ta 1
42 A3zoTHas kucnoTa u ee coau. OKUCIUTEIbHbIE CBOICTBA @30THOM KUCIIOTHI 1
43 ®dochop u ero coeTUHEHUS 1
44 Pemenue 3amgau u ynpaxxuenuii. O000IIeHHE U CUCTEMATH3alMs 3HAHUH 10 TeMe 1
«A3ot u hochop»
45 Yraepon 1
46 KucnopoaHeie coeqMHEHUS yriepoia 1
47 [Tpaktuyeckas padora Ne2 «llomydenue, coOupanue u paclio3HaBaHHUE Ta30B) 1
48 KpemHuii 1 ero coeiuHeHUs 1
49 Pemenue 3amau u ynpaxaenuii. O0001IeHNE U CUCTEMATH3AIUS 3HAHUH 110 TeMe 1
«[loarpynma yriepoaa»
50 [TpakTudeckas padora Ne3.Pemenne sxkciepuMeHTaNIBHBIX 3a1a4 «llomydenune 1
COCMHEHUI HEMETAJUIOB M U3YYEHUE UX CBOHCTBY»
ol Pemenue 3anau no teme «HemeTtayb» 1
52 0O0001eHne U cucreMaTu3arus 3Hauni 1o teMe «HemeTtauisy 1
53 KontponbHas padora Ne2. «Hemeramibi» 1
[TpoexTHas AesaTenbHOCTh yyammuxcs (34)
54 XUMHS CIIAceT NPUPOAY 1
55 XHMHS U KOCMOC 1
56 Co3znanue npe3enTanuii no reMe «llepcnekTUBbI pa3BUTHS XUMUN 1
O060011eH1e 3HaHUH IO XUMHH 32 Kypc OCHOBHOM 11KoubI (104)
57 [Tepuonuyeckuii 3aKOH U MEPUOJUUECKAs CUCTEMAa XMMUYECKHX 3JIEMEHTOB B CBETE 1
TEOPHUH CTPOCHHS aTOMa
58 [Tepnomuyecknii 3aKOH U TIEPUOIMYECKAS CHCTEMA XMMHYECKHX DJIEMEHTOB B CBETE 1
TEOPHH CTPOSHUS aTOMa
59 Buapl XuMHU4ecKo# CBSI3M U THITBI KPUCTAJUIMYECKHX perieTok. B3anMocss3b crpoenus | 1
BEIIECTB M CBOIMCTB BEIIIECTB
60 Knaccugukarus XuMHUECKUX Peaklyii O pa3IMuYHbIM OCHOBAHUSAM 1
61 CKOpOCTbh XMMHUYECKHUX PEAKIIUN 1
62 Knaccugukarus u cBOCTBa HEOPTAaHUYECKHUX BEIIECTB 1
63 ['eneTrdeckue psiipl METaIa, HEMETAJIA U TIEPEXOTHOTO MeTaia 1
64 HtoroBas KOHTpoJIbHAs paboTa 3a Kypc OCHOBHOM MIKOJIBI B hopme [TA 1
65 HtoroBas KOHTpoJIbHAs paboTa 3a Kypc OCHOBHOM MIKOJIBI B hopme ['TA 1
66 [Tonsenenue UTOroB MpozenaHHoi padboThl 3a 8-9 K1acchl 1
67-68 | IloBTOpEeHME MO KypCYy XUMUU OCHOBHOM IIKOJIBI 2
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