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I[Inanupyemble pe3y/ibTaThl

8 kuacc (mepBblii 1o 00y4eHH)

JINYHOCTHBIMH pe3yJbTaTaMH M3y4eHHUS IIpeAMeTa «XuUMHUsS» B 8 Kiacce SBISAIOTCA
CIIEIYIOIINE YMEHHUSL:

OCO3HABATh €IMHCTBO M LIEJIOCTHOCTh OKPYKAIOIIEr0 MUPA, BO3SMOKHOCTH €r0 I03HABAEMOCTH U
00BSCHUMOCTH Ha OCHOBE JIOCTH)KEHUIN HAYKH;

IIOCTETNIEHHO BBICTPAauBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33pEHHE: OCO3HABAaTh NOTPEOHOCTh U
TOTOBHOCTh K CAMOOOPa30BaHMIO, B TOM YHCIIEC U B PaMKaX CaMOCTOSTEIbHON IS TEIbHOCTH BHE
LIKOJIBI;

OLICHUBATh KU3HEHHBIC CUTYAIlMH C TOYKH 3peHHs 0e30macHOro o0pasa >KM3HU U COXPAaHEHUS
3I0pOBbBS;

OLICHUBATh SKOJIOIMUECKUN PUCK B3aMMOOTHOILIEHUH Y€JI0BEKa U IPUPO/IbI.

(bopMHpOBATH 3KOJOIMYECKOE MBIIIJICHUE: YMEHHE OLICHUBATh CBOKO JIEATEIBbHOCTh U MOCTYIIKU
IpYTUX JIIOIEH C TOYKU 3pEHMsI COXpPAHEHMsI OKpYXKAIOUIeH cpeapl - rapaHra >XH3HU HU
Onaromnoiny4us Jrofei Ha 3emIe.

MeranpeaMeTHbIMH pe3yjbTaTaMM H3yueHUs Kypca «XuMHs» sBisieTcs (OPMUPOBAHUE
YHHUBEpCaIbHBIX YueOHbIX neiictuii (Y'Y /).

Pecynamusnvie YV/I.

CaMOCTOSITENIbHO OOHapy>KuBaThb W (OPMYIHUPOBaTh Y4eOHYIO NpoOieMy, ONpeneniTh Ielb
y4eOHOM JeSTEIHHOCTH,

BBIJIBUT'aTh BEPCUM pelIeHHs] MpoOIeMbl, OCO3HAaBaTh KOHEUYHBIH pe3ylbTaT, BBIOMpaTh U3
NPEJJIOKEHHBIX U UCKATh CAMOCTOSITENILHO CPEACTBA JOCTUKEHUS 1IEIH;

COCTaBJIATh (MHIAMBHYaJbHO WU B TPYIIIE) IJIaH peleHHs MPOOIeMbl;

paboTtas 1o MijaHy, CBEPSTh CBOM JACWCTBUS C LENbIO M, NMPH HEOOXOAWMOCTH, HCIIPABIATH
OLIMOKH CaMOCTOSTENBHO;

B JIMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITENIbHO BBIPAOOTaHHBIE KPUTEPUU OLIEHKH.
losnasamenvuvie YVJI:

aHAJIN3UPOBATh, CPaBHUBATh, KJIACCU(PUIMPOBATH U 0000maTh (DaKThl U sBJICHUS. BBIABIATH
IIPUYUHBI U CIIEJCTBUSA IPOCTHIX SIBICHUN.

OCYIIECTBIISITh CPAaBHEHUE, KJIACCU(UKALINIO, CAMOCTOSITENIbHO BHIOMpAsi OCHOBaHUS U KPUTEPUU
JUISl YKa3aHHBIX JJOTUYECKHUX ONepaluii;

CTPOUTH JIOTUYECKOE paCCyKIEHHE, BKIIIOYAIOUIee YCTAHOBJIEHHE IPUYUHHO-CIIEICTBEHHBIX
CBs3€H.

CO3/1aBaTh CXEMaTHYECKHUE MOJIEH C BbIIEJIEHUEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTA.
COCTABJIATh TE€3HCHI, Pa3JINYHbIC BU/IbI TUIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.).

peoOpa3oBbIBaTh HHPOPMAIUIO U3 OJTHOTO BUAA B APYroi (Tabyuily B TEKCT U Mp.).

YMETh OIpeNeNiaTh BO3MOKHBIE HCTOYHHMKHM HEOOXOIMMBIX CBEIECHUH, NMPOU3BOIAMTH MOUCK
uH(pOpMallii, aHAJTU3UPOBATh U OLIEHNUBATH €€ I0CTOBEPHOCTb.

Kommynuxamusnvie YVJI:

CaMocCTOATEIBbHO OPraHU30BBIBaTh Y4eOHOE B3aMMOJIEWCTBHE B rpymnne (OompeneisTh oOIue
LeJIU, paclpesieNiaTh PO, IOTOBapUBAThCs APYT C PYTOM U T.11.).

IlnanupyemMsble pe3yibTaThbl OCBOCHHS Y4e€OHOI0 NpeaMeTa

JlesarenbHOCTh 00Pa30BaTENBHOIO YUpPEXKICHHUS oOIIero oOpa3oBaHHs B OOYYEHHU XUMHHU
JIOJDKHA OBITh HAampaBlI€HAa Ha JOCTHXKEHHE OOYy4YarolmMMUCS —CIEAYIOIIHUX JUYHOCTHBIX
pe3yJIbTaToB:




B LIGHHOCTHO-OPHUEHTAIMOHHON cepe - YyBCTBO TOPAOCTH 32 POCCHUUCKYIO XMMUYECKYIO HAYKY,
IryMaHH3M, OTHOILIEHHE K TPYAY, LeJIeyCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

B TPYAOBOH cdepe - TOTOBHOCTh K OCO3HAaHHOMY BBHIOOpY JanbHeiIel 00pa3oBaTebHON
TPaeKTOpUH;

3) B mo3HaBaTeNbHONW (KOTHUTHBHOM, HHTEIICKTYaIbHOW) chepe —MOTHBALMS YUCHUS, YMECHUE
YIpaBJIATh CBOEH IMO3HABATEIbHON AEATEIbHOCTBIO.

MeTtanpeaMeTHbBIMH Pe3yJIbTATAMHM OCBOCHUS BBITYCKHUKAMU OCHOBHOM IIKOJIBI IPOTrpamMMBbl
110 XUMUU SIBJISIOTCA:

BJIaJICHHE YHUBEPCAIbHBIMH €CTECTBEHHO-HAYYHBIMU CIIOCOOAMM AEATEIbHOCTU: HAONIO/ICHHE,
U3MEpEHUe, SKCIIEPUMEHT, yUeOHOe HCCiel0BaHue; IPUMEHEHUE OCHOBHBIX METOJIOB ITO3HAHMS
(cucteMHO-UH(OPMAIIMOHHBIN aHAIM3, MOJAEIMPOBAHUE) JUIS M3YYEHHUS PA3IUYHBIX CTOPOH
OKpY>KalolleH T1eMCTBUTEIILHOCTH;

UCTIOJIb30BaHUE YHUBEPCAIBHBIX CHOCOOOB IEATENFHOCTH 0 PEIICHHIO MPOOJIEM U OCHOBHBIX
UHTEJUIEKTYaJIbHbIX olepaLuit: UCIIOJIb30BaHUE OCHOBHBIX UHTEJUIEKTYalbHbIX
ornepauuii: popMyaupoBaHUE THUIOTE3, aHalM3 W CUHTE3, CpaBHEHHE, 0000IIeHuE,
cucTeMaTH3alys, BbIABICHUE IPUYMHHO-CIEICTBEHHBIX CBsI3€l, IOUCK aHAJIOTOB;

YMEHHE F€HEPUPOBATh UIEH U ONPEIEIIATh CPEICTBA, HEOOXOAUMBIE JIJISl UX pean3alui,
YMEHHUE OIpeNesATh LU U 3aJjaud AEATeJbHOCTH, BbIOMpATh CPeACTBA peaju3aluy LEelNd U
IPUMEHSTh UX HA IIPAKTHUKE;

UCIOJIb30BaHUE PA3IMYHBIX HCTOYHUKOB JJIS TOJTyYEHHsI XUMHUECKOW HHPOpMAaLIUK.
IIpenmMeTHBIMH pe3yJibTATAMHU OCBOEHHUS BBIIIYCKHUKAMH OCHOBHOHM IIKOJIBI MPOTPAMMBI I10
XUMUHU SABISFOTCA:

1. B mo3naBarenbHOi cdepe:

- JlaBaThb OINpEJAEICHUs H3YyYEHHbIX IMOHATUI: BELIECTBO (XUMHUYECKUI 3JEMEHT, aToM, HOH,
MOJIEKYJIa, KPUCTAJUINYECKAsl PELIETKA, BEIECTBO, IIPOCTHIE U CIOXHBIE BEIIECTBA, XUMUYECKas
¢dopMyna, OTHOCUTENbHAsE aTOMHAsi Macca, OTHOCUTEIbHAsS MOJIEKYJIsIpHAsl Macca, BaJ€HTHOCTb,
OKCHUJbI, KHCIIOTBI, OCHOBaHUS, COJH, aM(OTEpHOCTb, HHJIUKATOpP, MEPUOJUYECKUI 3aKOH,
nepuojuyeckas CUCTeMa, IepuoJuueckas TaOnMua, MW30TOMNbI, XUMHYECKas  CBs3b,
AIIEKTPOOTPHULIATEIbHOCTh,  CTENEHb  OKHUCIEHHUS, JJIEKTPOJIUT); XUMHUYECKas  peaxkuus
(XumHueckoe YpaBHEHUE, T€HETUYECKAsI CBSI3b, OKHCJICHUE, BOCCTAHOBJICHHE,
AIIEKTPOJINTUYECKAS IUCCOLMAIINSL, CKOPOCTh XUMHUYECKOM peaKkiun);

- (hopmynpoBath nepuoauveckuit 3akoH /1.11. MenzeneeBa u packpblBaTh €0 CMBICIT;

- OIUCBIBATH JIEMOHCTPALIMOHHBIE U CAMOCTOSITEIILHO MPOBEIECHHBIE SKCIIEPUMEHTHI, UCIIONb3YS
JUISL 3TOTO €CTECTBEHHBIN (PYyCCKUM, POJTHOMN) SI3BIK U SI3BIK XUMHU;

- ONUCBHIBATh M pa3anyaTh H3Y4YEHHbIE KJIACChl HEOPraHMYECKUX COEJUHEHHM, MpOCThle U
CJIOXHBIE BEIIECTBA, XMMUUECKHUE PEAKIIUHY;

- KJ1IacCU(UIUPOBATh U3YUYEHHbIE OOBEKTHI U SIBICHHUS;

- HaOmoAaTh JEMOHCTPUpPYEMbIE M CaMOCTOSTEIbHO MPOBOJUMBIE ONBITHI, XHMHYECKHE
peaxiuu, NpoTeKaroIIie B IPUPOIE U B OBITY;

- JenaTh BBIBOJABI W YMO3aKJIIOYEHHS W3 HAOMIOJCHUH, HW3YYEHHBIX XMMHUYECKHUX
3aKOHOMEPHOCTEH, NPOrHO3UPOBAaTh CBOMICTBA HEM3YYEHHBIX BEIIECTB [0 AaHAJOTUU CO
CBOMCTBaMH U3y4YEHHBIX;

- CTPYKTYpPHpOBaThb HM3yUEHHBIH MaTepual M XUMHUYECKYI0 HH(QOpPMAIHIO, MOJYYEHHYIO U3
JPYTUX UCTOYHHUKOB;

- MOJEJIMPOBaTh CTPOECHHE AaTOMOB 3JEMEHTOB IEpPBOIO - TPETHEro IEPUOIOB, CTPOCHHE
IPOCTEHIINX MOJIEKYII.

2. B ieHHOCTHO-OpHEHTAIIMOHHOH cepe:

- aHaIM3MpOBAaTh M OICHMBATH IMOCIEJICTBUS S OKpYKalolleh cpeapl OBITOBOH U
MIPOU3BOJICTBEHHON JESITEILHOCTH YEJIOBEKA, CBA3aHHOM C MepepaboTKON BEIIECTB;

- Pa3bACHATH Ha MpuMepax (MIPUBOAUTH MPUMEPHI, HOATBEPKIAIOIINE) MAaTEPHATIBHOE €JMHCTBO
U B3aUMOCBA3b KOMIIOHEHTOB HBOW U HEKUBOW MIPUPO/IBI U YEIOBEKA KaK BaKHYIO YacTh ITOrO
€MHCTBA,



- CTPOUTH CBOE MOBEACHHUE B COOTBETCTBUU C MPUHITUTIAMU OEPEKHOTO OTHOIICHUS K IPUPOJIC.
3. B tpynoBoii chepe:

- IJTAHUPOBATH U MPOBOJUTH XUMUIECKHI IKCIICPUMEHT;

- HCITIOJIb30BaTh BEIIECTBA B COOTBETCTBUU C UX MPEIHA3HAYCHUEM M CBOWCTBAMHM, OTIMCAHHBIMU
B MHCTPYKIUSAX 110 IPUMEHEHUIO.

4. B cdepe 6e30nmaCHOCTH KHU3HEACATCILHOCTH:

- OKa3bIBaTh IEPBYIO IMOMOIL MPH OTPABJICHUSAX, OXKOTAX M IPYTMX TpaBMax, CBS3aHHBIX C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYJOBAHUEM.

9 kJyacc (BTOpOii roa o0yueHus )

JINYHOCTHBIMH pe3yJbTaTaMH M3ydyeHHUs IpeaMera «XuMus» B 9 Kkiacce SBISAIOTCA
CJIEAYIOLIME YMEHUS:

Oco3HaBaTh €IMHCTBO U LIEJTOCTHOCTh OKPYXKAIOIIEr0 MUPa, BO3SMOYKHOCTH €0 II03HAaBaEMOCTH U
00BSICHUMOCTH Ha OCHOBE JJOCTH)KEHUH HayKH.

[TocteneHHO BBICTpauBaTh COOCTBEHHOE 1IEIOCTHOE MUPOBO33PEHUE:

0CO3HaBaTh IOTPEOHOCTh W TOTOBHOCTh K €aMOOOpa3oBaHUIO, B TOM 4YMCIE U B paMKax
CaMOCTOSITENIbHOM J1€ATEIbHOCTH BHE IIKOJIbL;

OLIEHUBATh KU3HEHHBIE CUTYAIlMM C TOYKU 3peHMs Oe30macHOro o0Opasa >KU3HU U COXPAHEHUS
3/10pOBbSI;

OLIEHUBATh SKOJIOTHYECKUN PUCK B3aHMOOTHOLIEHUH UeJI0BEKa U MIPUPO/IBL.

BreiOuparh mOCTYNKHM, HaleJICHHbIE HAa COXpaHEHHWE W OepekHOe OTHOIICHHE K MpPUPOJE,
0COOEHHO >KHMBOM, M30eras NpPOTHBONOJIOXHBIX ITOCTYIKOB, IOCTEINIEHHO Yy4ach M OCBauBas
CTpAaTEruio palioOHAIBLHOTO MPUPOAOIOJIb30BAHNUS.

Cpeocmeom pazeumusi TMUHOCTHBIX PE3YyJIbTAaTOB CIIY)KaT Y4eOHBIH MaTepuas U MpOAYKTUBHbIE
3a7aHusl y4eOHUKA, HalleJIeHHbIE Ha 6-10 JIMHUIO Pa3BUTHUS — YMEHUE OLCHUBATh IOBEIECHUE
YeJI0BEKA C TOUKH 3pEHHsI XUMUYECKON 0€30I1aCHOCTH 10 OTHOLIEHUIO K YEJIOBEKY M IIPUPO/IE.
MeranpeaMeTHbIMH pe3yJbTaTaMH HM3ydeHHUs Kypca «XuUMHs» sBisieTcs (OpMUPOBaHUE
YHUBEpCaJIbHBIX yueOHbIX aercTBuil (VY ).

Pecynamusnvie YV/I.

CamocrosTenbHO OOHapyKuBaTh U (HOPMYIUPOBaTh Y4eOHYIO MpoOJieMy, ONpEeAesaTh Ielb
yueOHO! e TeIbHOCTH, BBIOUPATh TEMY MPOEKTA.

BeiBurate Bepcuu pelieHuss MpoOjeMbl, OCO3HABAaTh KOHEUYHBIH pe3ysbTaT, BbIOMpATh U3
NPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IeIIH.

CoctaBnsaTh (MHAMBUAYAJIBHO WIN B TPYIIIE) IUIaH pelIeHus Mpo0IeMbl (BBIITOJHEHHS TPOEKTA).
Paboras mo miany, cBepsTb CBOM ACUCTBUS C LENbIO M, NP HEOOXOJMMOCTH, UCIPABIATH
OLIMOKH CaMOCTOSATENBHO.

B numanore ¢ yuuteneMm coBepLUIEHCTBOBATH CAMOCTOSITENIBHO BEIpAaOOTaHHBIE KPUTEPUHU OLIEHKH.
CamocrosTenbHO 00HAPYXKUBAaTh U (POPMYIUPOBATH MPOOJIEMY B KIACCHOW M MHIMBHIyaIbHON
yueOHO! e TeNbHOCTH.

BoiiBurath BepcuM pelieHHs MpoOJieMbl, OCO3HABaTh KOHEUHBIM pe3ylbTaT, BBHIOMpATh W3
MPEJJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IeIIH.

CamocTosATeNbHO OCO3HABaTh MPUYMHBI CBOETO YyCIeXa WM Heycrnexa M HaXOAUTh CIIOCOObI
BBIXO/Ia U3 CUTYyallUU HEycIexa.

Cpeocmeom ghopmuposanus perynsTUBHBIX Y Y ]| cily’kaT TEXHOJIOTHs MIPOOJIEMHOr0 IManora Ha
JTane M3y4eHHUs HOBOIO MaTepuaja U TEXHOJIOTHs OLEHUBAaHUS 00pa30BaTEIbHBIX TOCTHKEHUN
(Y4eOHBIX yCIIEXOB).

lloznasamenvhnvie YVJI:

AHanu3upoBaTh, CpaBHUBATh, Kilaccu(UIUpoBaTh U 0000maTe (GakTbl U ABIEHUS. BHIABIATH
MIPUYUHBI U CIECTBUS MPOCTHIX SIBICHUH.

Ocy1miecTBIATh CPaBHEHUE, CEPUALNIO M KJIACCU(HKALINIO, CAMOCTOSITEILHO BBIOMpasi OCHOBAHUS
U KpUTEpUM Ul YKa3aHHBIX JIOTMUECKUX OIepalyil; CTPOUTh KIACCU(PHUKALMIO HAa OCHOBE
JUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPULIAHMS).




CTpouTh JOTMUYECKOE paCCYXKIEHUE, BKJIIOYAIOIIEE YCTAHOBJICHHE NPUYUHHO-CIEACTBEHHBIX
CBsI3€H.

Co3aBaTh CXeMaTHYECKUE MOJIETU C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK 00bEKTa.
CocTaBisTh TE€3UCHI, Pa3IMYHbIC BU/BI IJIAHOB (IIPOCTHIX, CIOXKHBIX U T.1I.). [IpeoOpazoBbIBaTh
uH(OPMAIIMIO U3 OJTHOTO BUJIA B APYTOH (TaOJIHIly B TEKCT U TIp.).

BbruuTtheIBaTh BCE YPOBHU TEKCTOBOM MH(OPMALIUH.

YMeTh omnpenensiTh BO3MOXKHBIE WCTOYHUKH HEOOXOTUMBIX CBEICHUN, MPOU3BOAHUTH IOHMCK
uH(pOpMali1, aHAJTU3UPOBATh U OLIEHUBATH €€ I0CTOBEPHOCTb.

YMeTh UCIONIb30BaTh KOMIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK UHCTPYMEHT IS
JOCTHIKEHHUSI CBOMX Lieleil. YMeTh BbIOMpaTh aJeKBaTHbIE 3a/lade HWHCTPYMEHTaJbHbIE
MpOrpaMMHO-aMNMapaTHbIE CPEJICTBA U CEPBUCHI.

Kowmmynuxamusnvie YVJI:

CaMocTOATENbHO OPraHU30BHIBATH Y4E€OHOE B3aUMOJCHCTBUE B Tpymme (Ompenenirs oOlrme
LEJIH, PACTIPEAEISATh POJIU, JOTOBAPUBATHCS APYT C IPYTOM U T.1.).

OrtcranBasi CBOIO TOUKY 3pEHHUsI, IPUBOJUTH apTyYMEHTHI, MOATBEPK1asd UX (haKTamu.

YMeTh B3IIISIHYTh Ha CUTYAIMIO C MHOM MO3ULMHU U JI0TOBAapUBAThHCS C JIFOJbMU MHBIX MMO3HUIIMI.
Cpeocmeom ¢hopmupoeanuss KOMMYHUKATHUBHBIX Y VY]l ciayKaT TEXHOJOTHS MPOOJIEMHOTO
nuanora (moOyXOArouii ¥ MOJABOAAIIMI Auanor) W paboTa B MajblX TpyIax, TaKxke
MCIIOJIb30BAHUE HA YPOKAX AJIIEMEHTOB TEXHOJIOTHH MPOIYKTUBHOTO YTCHUSI.

IIpeaMeTHBIMH pe3yJIbTATAMM U3YUYEHUS IIPEAMETA «XUMHUS» ABISIFOTCS:

1.B no3naBarenbHoIi cepe:

JlaBaTh ONPEICICHUS M3YYCHHBIX TIOHATUA: «XUMHUYECKHH 3JIEMEHT», «aTOM», «UOH,
«MOJICKYJIa», «IPOCTBIE W CJIOXKHBIC BEHIECTBA», «BEIIECCTBO», «XHMHUYECKas (opmymay,
«OTHOCUTENbHAsI aTOMHAasg Maccay», «OTHOCHUTENIbHAas MOJEKYJSIpHAas Macca», «BaJEHTHOCTbHY,
«CTETICHb OKHUCJICHUS», «KPUCTAJUTMYECKAs PEIICTKa», «OKCHUIBI», «KUCIOTBD», «OCHOBAHUS,
«conmn», «aM(pOTEPHOCThY, «KUHAUKATOPY, KIIEPUOJAUYECKUIN 3aKOHY, «TIEPHOIUYECKas TaOIuIay,
«UA30TONBI», «XHUMHYECKash CBSI3b», <(QJIEKTPOOTPHUIATEIBHOCTDY, «XUMHUYECKas pPEaKIUs,
«XMMHUYECKOE YpAaBHEHUE», «TEHETHYeCKass CBA3b», «OKHUCIEHHUE», «BOCCTAHOBIICHHE,
«QIEKTPOJIUTUYECKAS TUCCOLUAIIHSY, «CKOPOCTh XUMUUYECKON PEAKIIUN;

ONHUCaTh AEMOHCTPALIMOHHBIE U CAMOCTOSITENBHO MPOBEACHHBIE XUMUUECKHE SKCIIEPUMEHTHI;
OTHUCHIBATh U Pa3IMUaTh U3yUECHHBIE KIAaCChl HEOPTAHUUECKUX COSAMHEHUH, MPOCTHIE U CIIO0KHBIC
BEILIECTBA, XUMUYECKHUE PEAKIINH;

KJIacCU(UITUPOBATh U3yUYECHHBIE OOBEKTHI U SBJICHNUS,

JenaTh  BBIBOABI M yMO3aKIIOUEHUS W3  HAOMIOACHMN, HW3YYEHHBIX  XUMHUYECKHX
3aKOHOMEPHOCTEH, MPOrHO3MpPOBATh CBOICTBA HEU3YYEHHBIX BEIIECTB IO AHAJIOTUU CO
CBOMCTBAMH M3YYEHHBIX;

CTPYKTYPUPOBaTh U3yYEHHBIN MaTepual U XUMUUYECKYIO0 HH(OpPMAIHIO, TIOJYYSHHYIO U3 JIPYTUX
HMCTOYHHUKOB;

MOJIEJTMPOBATh CTPOCHHUE aTOMOB AJIEMEHTOB 1-3 Mepro 0B, CTPOEHUE MPOCTHIX MOJIEKYIT,

2. B 1eHHOCTHO - OpMEeHTAIIMOHHOM cdepe:

aHAJIM3UPOBATh M  OIEHWBATH TOCJIEICTBHUS JUIsl OKPY)KAIOIIeH cpeapl OBITOBOM U
MIPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA, CB3AHHOM C

nepepadoTKOM BEIIECTB;

B Tpynosoii cepe:

MIPOBOJIUTh XUMUYECKHUH IKCTIEPUMEHT;

B cdepe 0e30macHOCTH KU3HEAEATEILHOCTH:

OKa3bIBaTh IEPBYIO IOMOINb TMPH OTPABICHUAX, OXOTaXx M JPYTHX TpaBMax, CBSI3aHHBIX C
BEII[ECTBAMHU U J1a00paTOPHBIM 000PYIOBAHHUEM.

* XUMHUYECKOW CHUMBOJIMKH: 3HAKOB XHMHUUYECKHX DJIEMEHTOB, ()OPMYJ XUMHUUYECKHX BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

* BOKHEUIIUX XUMUYECKUX MOHATUN: XMUMHUUYECKHI AJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIIbHBIE
aATOMHAasl U MOJICKYJISIpPHAsI MAaCChl, NOH, XUMUYECKas CBS3b, BEIIECTBO. KJIaCCHU(UKAIIHS BEIIECTB,




MOJIb, MOJISIpHAsE Macca, MOJSIPHBIM 00BeM, XMMHUYECKas peakius, KilacCHu(PHUKAIUs peakiui,
3JIEKTPOJIAT U HEDJIEKTPOJIUT, SJEKTPOJIUTUYECKAs AUCCOLMALNS, OKHCIUTENIb U BOCCTaHO-
BUTEIb, OKUCIICHUE U BOCCTAHOBJICHHUE;

* OCHOBHBIX 3aKOHOB XHMHH: COXPAHEHHUsSI MacChbl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOJNYECKU I 3aKOH;

* Ha3bIBaTh: XUMUYECKUE FIEMEHTBI, COETMHEHUS U3YUEHHBIX KIIACCOB;

* 00BSACHATH (PU3UYCCKUI CMBICT aTOMHOTO (TOPSIIKOBOTO) HOMEpAa XMMUYECKOTO JJIEMEHTA,
HOMEPOB TPYMNIbI U MEPUOJA, K KOTOPHIM 3JIEMEHT INPUHAJJIEKUT B NEPUOJUYECKON CUCTEME
.. MeunneneeBa; 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB JJIEMEHTOB B IIpefeiax Majblx
MEPUOOB U TJIABHBIX MOJATPYIIIT; CYIIHOCTh PEaKIIMii HOHHOTO 0OMEHa;

*XapaKTepU30BaTh: XUMUYECKHE FIEMEHTHI (OT BOAOPO/IA IO KaJbIKs) Ha OCHOBE UX MOJOXKECHUS
B mnepuoaudeckoit cucreme JI.M.MennmeneeBa M OCOOCHHOCTEH CTPOCHHsSI HMX AaTOMOB;
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB;

* OMpEENATh: COCTaB BEIIECTB MO UX (opMysaM, MPUHAIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIACCY COCIMHEHHH, THUIBl XUMHUYECKMX pEaKIMi, CTENEeHb OKHUCJICHHUS OJJIeMEHTa B
COCIMHEHUSIX, TUIl XUMUYECKOM CBSA3U B COCIMHEHUSX, BO3SMOXKHOCTb ITPOTEKAHUS PEaKLINi
HOHHOT'O OOMEHA;

COCTaBIATh: (OPMYIIbI HEOPTraHUYECKHX COCTUHEHUIN M3yYEHHBIX KJIACCOB; CXEMBI CTPOCHUS
atomoB TniepBeix 20 snmeMeHTOB mepuoanueckoi cuctembl .M. MenneneeBa; ypaBHEHUs
XUMUYECKUX PEaKLUid;

* oOpauiarbcsi ¢ XMMHUECKOM MOCy10i U 1a00paTOpHbIM 000pYI0BaHUEM;

* BBIYUCIISATH: MAacCOBYIO JIOJIF0O XMMHUYECKOTO 3JIEMEHTa HO (popMyse COeAMHEHHS, MACCOBYIO
JIOJII0 BEIIECTBAa B PACTBOpE; KOJIMYECTBO BEIIECTBA, OOBEM WM MacCy IO KOJIMYECTBY
BelecTBa, 00bEMY UM MacCce PeareéHTOB WU MPOAYKTOB PEaKIIHH;

Hcnonp3oBaHne MPUOOPETEHHBIX 3HAHUW M YMEHUH B IPaKTUYECKOW JIEATENbHOCTH U
MOBCEIHEBHOM KM3HU [1Jsi: Oe3omacHoro oOpalleHusi ¢ BellecTBaMU M MaTepuaiami;
HKOJIOTUYECKU TPAMOTHOTO TOBEICHUSI B OKPYXKAIOMICH Cpesie; OIEHKH BIUSHUS XUMHUYECKOTO
3arpsi3HEHUs] OKPYKAIOIIEH Cpelbl Ha OpraHU3M YellOBEeKa; KpUTUUECKOU OIIEHKU HH(POPMAIIH O
BEII[ECTBAX, UCIIOJIb3YEMBIX B OBITY; IPUTOTOBJICHUS PACTBOPOB 3a/IaHHON KOHIICHTPAIUH.
nonoxenue merawioB B I1.C.; MeTaJUIM4ecKasi CBsI3b, METAIUIMYECKas KPUCTAJUIMYECKast
penieTka;

dbuznyecKkue cBOCTBa METAIITIOB.

o01e XUMUYECKHE cBorcTBa Me: B3auMoeiictBue ¢ HeMe, BOJIOM, KHCIIOTaMH, COJISIMH.
KJIacCCU(UKAILIMIO CIUIABOB HAa OCHOBE 4YEPHBIX (UYTyH U CTaldb) M I[BETHBIX METaJIOB,
XapaKTePUCTUKY (PU3UUECKUX CBOMCTB METAILIOB.

OCHOBHBIE CITOCOOBI MoNTyueHus: Me B MPOMBIIILIEHHOCTH.

BOKHEWIIIME COSTMHEHUS MIETIOYHO3EMETHHBIX METAJNIOB

XMMUYECKHUE CBOMCTBA AJIIOMUHUS, JKelle3a.

OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB 3JIEMEHTOB-META/UIOB B TIpe/esiaX TJIaBHBIX
MOATPYIIIL,

XapaKTepU30BaTh CTPOCHHE U OOIIHE CBOMCTBA METAIIOB;

ONUCHIBaTh CBOMCTBA BBICIIUX OKCHJOB JJIEMEHTOB-METAJJIOB M COOTBETCTBYIOUIUX UM
OCHOBaHHIA;

ONUCHIBATh PEAKIIUU BOCCTAHOBJICHUS METAJJIOB U3 UX OKCHUJIOB;

XapaKTEPU30BaTh YCIOBHSI M CTIOCOOBI IPEAYIPEXKACHUSI KOPPO3UU METAIIIOB;
XapaKTepU30BaTh CBOMCTBA U 00J1aCTU MPUMEHEHHUS METAITTNYECKHUX CIUIaBOB;

COCTABJISITh CXEMBI CTPOCHHSI aTOMOB JIEMEHTOB-METAJIJIOB JIUTHS, HATPHUS, MarHusl, AJFOMUAHUS,
KaJInsl, KaJIbIIHS ),

- OOBACHITH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB-METAJUIOB B TpenesiaX TJIaBHBIX
MOATPYIIIL,

XapaKTepU30BaTh XUMUYECKHUE CBOWCTBA METAJIJIOB U UX COCUHEHUN;




ONKMCHIBATH CBSI3b MEXKIY COCTaBOM, CTPOEHUEM, CBOMCTBAMHU BELIECTB-METAJUIOB U HX
IIPUMEHEHUEM;

-HCMOJIb30BaTh MPUOOPETEHHbIE 3HAHUS H YMEHHUS B MPAKTUYECKOM JEATEIBHOCTH U
MOBCEIHEBHOM KU3HU: I Oe3omacHOro ooOpamieHuss ¢ Me, SKOJIOTHYECKH TPaMOTHOTO
NOBEJCHUS B OKPYXKAaloLIed cpene, KPUTHUECKOW OLEHKH HWH(POpMAalMd O BEIIECTBAX,
UCIOJIb3YEMBIX B OBITY

3allMChIBaTh YpaBHEHUs peakluid B3auMojenctBusa ¢ HeMe, kucioramu, CONSIMH, UCIIOJIb3YS
3JIEKTPOXUMHUYECKUH psill HANpsKEHUs: Me U1l XapaKTepUCTUKA XUMUYECKUX CBOMCTB
OIHCHIBATH CBOWMCTBA U 00JIACTH IPUMEHEHUS PA3IMYHBIX METAJUIOB U CILIABOB

COCTAaBJISITh CXEMY CTPOCHHMS aTOMa YKeJe3a;

3alMChbIBaTh YpPaBHEHHUs peakUuid XuMudeckux cBoicTB kene3a (OBP) ¢ oOpasoBanuem
COEIMHEHUH C pa3JINYHbIMU CTEIIEHSIMU OKUCIICHUS;

OTIpeNIeNaTh COeNMHEHNs, coepkamue nonsl Fe?" n Fe3* ¢ momomipio KauecTBeHHBIX peaKiuii
o0palaTecsi ¢ XUMHUYECKOM MOCYI0N U J1abopaTOPHBIM 000PYAOBAHUEM;

pacrno3HaBaTh ONBITHBIM IIYTEM COECMHEHUS METAJLIL.

nonoxxenue HemetaiuioB B [1.C. JI.M.Menaeneena;

ATOMHBIEC XapAaKTEPUCTUKHU JIEMEHTOB-HEMETAIUIOB, IPUYMHBI M 3aKOHOMEPHOCTHA UX U3MEHEHUS
B [IEPUO/IAX U Tpynnax;

-0COOCHHOCTH KPHCTALTMUECKOTO CTPOCHUSI HEMETAIIJIOB;

-CTpOCHHE aTOMOB-HEMETAIIOB, (PU3MUYECKHE CBOMCTRA.

- CTPOCHHE aTOMOB TaJIOTCHOB, CTENICHH OKUCIICHHS, (PU3NIECKHAE M XUMHUYECKIE CBOMCTBA.
-CBOMCTBA CEpPHOM KHUCIIOTHI B CBETE mpeacTaBieHuil TO/;

-OKHUCIIUTENIbHbIE CBOMCTBA CEpHOM KUCIOTHI B cBeTe OBP;

-Ka4eCTBEHHYIO PEaKIIUIO Ha CyNIb(aT-uoH.

-pu3ndecKue U XUMIUYECKHE CBOMCTBA a30Ta;

-KpYroBOpOT a30Ta B IPUPOJE.

- CTPOCHHUE MOJIEKYJIbl AMMHAKA;

-IOHOPHO-aKIIETITOPHBIM MEXaHU3M 00Pa30BaHUS CBS3U B HOHE aMMOHUS;

-CBOMCTBA aMMHAaKa;

-CIIOCOOBI MOJIYYEeHUS U PACIIO3HABAHUS aMMHUaKa

- CBOMCTBA KUCIOPOJHBIX COCTMHEHUM a30Ta U A30THOM KUCJIOTHI KaK OKUCITUTENS.

- XapaKTepU30BaTh CBOMCTBA yIJIepoa U AJIEMEHTOB MOATPYIIIBI YIJIEPOIa

- CBOMICTBA, 3HAYEHHUE COCIMHEHNN YIIIepOia U KPEMHHUS B )KMBOM M HEKUBOW IPUPOJIE.
-COCTABJIATh CXEMbI CTPOCHHS aTOMOB XMMHUUYECKUX IJIEMEHTOB ~-HEMETAIIIIOB;

-J1laBaTh XapaKTEPUCTUKY AJIEMEHTaM-HEMETAJUIaM Ha OCHOBE UX noJioxkeHus B [ICX0O;
-00BSICHITh CXOJICTBO U PAa3IMUUe B CTPOCHUH aTOMOB AJIEMEHTOB-HEMETAIIIOB;

- OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX IJIEMEHTOB-HEMETAJIJIOB;

- XapaKTepU30BaTh XUMUUECKUE AJIEMEHTBI-HEMETAJUIbI MAJIBIX IIEPUOOB;

- ONWCBHIBATh CBOMCTBA BBICHIMX OKCHJOB XHMHUYECKHX D3JIEMEHTOB-HEMETAIUIOB MajbIX
MEPHUOIOB, a TAKXKE 00IIMEe CBOWCTBA COOTBETCTBYIOIIUX UM KHUCIIOT;

-CpaBHMBATh HEMETAJUIBI C METAJNIAMH

- COCTaBJIAATh CXEMBbI CTPOEHHS aTOMOB T'aJIOT€HOB;

-Ha OCHOBAaHUH CTPOCHHS aTOMOB OOBSICHATh U3MEHEHNE CBOMCTB TAJIOTCHOB B TPYIITIE;
-3aIMCBIBATh YPAaBHEHUS peakluil ¢ Touku 3peHuss OBP

-XapaKTEPU30BaTh XUMHUYECKHE AJIEMEHTBI IMOITPYIIbI CEPHI;

-3aIMChIBATh YPABHEHUSI XUMUYECKUX PEAKIIUN B MOJIEKYJIIPHOM U ¢ TOUKH 3peHust OBP

- OTIMCHIBATh CBOMCTBA aMMHaka ¢ Touku 3peHust OBP u ero ¢usnonornueckoe Bo3aeiicTBHE HA
OpraHu3M

- oOpamarbesa ¢ XMMUYECKOH Mocy 101 U 1a00paTOpHBIM 000PYIOBaHUEM;

-TI0JTy4aTh U COOMpaTh aMMHUAK;

-pacro3HaBaTh ONBITHBIM IIyTEM aMMHAaK

- COCTAaBJISTH CXEMbI CTPOEHHUSI aTOMOB AJIEMEHTOB MOATPYIIIIBI YIJIEPOIa




- COCTaBJIATH (OPMYJBl COCAMHEHHUH yriiepofa M KPEMHHMS, HUTIOCTPHPYIOUINE CBOWCTBA
KapOOHATOB U CHJIMKATOB

-pacro3HaBaTh PacTBOPHI KUCIOT W INENOYeH, XJIOpHI-, Cyiab(aT-, KapOOHAT-MOHBI U HOHBI
aMMOHUS;

- ONKCHIBAaTh XUMHUECKOE 3arpA3HEHUE OKPYKAIOMIEH Cpe/ibl KaK CIEICTBUE MPOU3BOJCTBEHHBIX
IPOLIECCOB, CIIOCOOBI 3aIUTHI OT 3arPsI3HEHUH

UCTIOJIb30BaTh MPHOOpPETEHHBIE 3HAHMSA M YMEHHS B MPAKTHYECKOW JEATEIBHOCTH U
HOBCETHEBHOM KHU3HU JUISL:

O0BSICHEHUS! XUMUUECKUX SIBJICHUH, IPOUCXOAAIINX B IPUPOJIE, OBITY U HAa IPOU3BOICTBE;
9KOJIOTMYECKH TPAMOTHOTO TTOBEJICHUS B OKPY’KAIOIIEH cpee;

OLIGHKM BIIUSTHHSI XMMHYECKOTO 3arps3HEHUS] OKPYKAIOIIeW cpelbl Ha OpPraHu3M 4YelloBeKa U
JpYyTHe )KUBBIE OPTaHU3MBI;

0e30macHOro OOpamieHusi C TOPIOYMMH M TOKCHYHBIMH  BEIECTBAMH, JIAOOPATOPHBIM
00opyI0BaHNEM;

KPUTUYECKOH OIEHKH JOCTOBEPHOCTH XMMHUYECKOH HH(OpMAIUH, MOCTYHAIOMIEH W3 pa3HBIX
MCTOYHHKOB.

TemaTuueckoe INIAHUPOBAHHUE U COAECPIKAHUE KypCa «XI/IMI/IH», 8-9 kaacchl.

Kaac
KoJuanuect

¢ Pa3ngen u ero ocHoBHOe coaecpkaHnue
BO 4aC0B

8 1. IlepBoHayajibHbIe XUMHUYECKHE MOHATHUS.
kiaac | [Ipenmer xumun. OcHOBHBIE MOHATUSA U TeopuH xumui. IIpeBpamienus
c BenlecTB. Pusnueckue U XUMHUecKue spieHus. Kpatkue cBeaenus no
UCTOPUU  DPA3BUTHSA XUMHH. AToMBL. Momnekynbl. XUMHUYECKHE
ayIeMeHThl. XuMudeckue 3Haku. CucremMa XHMHUYECKUX DJIEMEHTOB
AN .MenpneneeBa. Xumuueckue ¢opmyasl. Ilpocteie U ciaoXHBIE 23
BEILIECTBA. OTHocuTenbHAasT aTOMHAasi W MOJIEKYJISIpHAas MaccChl.
MaccoBasg o1 2I€MEHTOB B BEIIECTBaX. XHMHUA — 4acTb
ecTecTBO3HaHUA. BBonHbIN MHCTpyKTax. [Ipenmer xumun. Bemecrtsa.
Ponp xumuu B ku3HM 4enoBeka.Peakumm coenunenus. Peakiuu
pasnoxenus. Peakiuu 3amenienus. Peakiiumn oOMeHa.

2. Bakneiiime npeacTaBuTE/In HEOPraHnvIeCKux BCIIECTB.

KoanyecTBeHHBIE OTHOIIEHUSI B XUMHM.

Bosnmyx wu ero cocraB.Kucnopon.Ilomydenue, coOupanue u
pacro3HaBaHHe Kuciaopoaa.OKcuasl
Bonopon. [Tonyuenue, coOupanue u pacro3HaBaHue
Bostoposa.Kucnorel. Conu.KonnyectBo BemectBa.MossipHblii 00BEM
ra3zoB.Pacuérel o XUMHUYECKUM ypaBHeHUsIM. Bona.
OcHoBanust.PacTBopsl. MaccoBas T0JIs pPacTBOPEHHOIO
BemiectBa. [ [puroroBnenne pactBopa C 3aJaHHOW MacCOBOM J0Jei
PacTBOPEHHOIO BEILIECTBA.

3. OCHOBHBIE KJIACChHI HECOPraHMIe€CKUuX COQHHHCHHﬁ.
Oxcunpl, UX KiIaccu(uKaus U XUMU4eckue cBoiictBa.OCHOBaHUSA, UX
KJ1acCUpUKalus U XUMHYeckue cBoicTBa. Kucnorsl, ux kiaccupukanus 12
U XuMudeckue cBoicTBa.Comu, MX KiIacCU(UKAUS M XUMHUYECKHUE
cBoiicTBa.l'eHeTHUECKAsE CBSI3b  MEXKAY KIJIAcCaMU HEOPraHMYECKHX
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coeuHeHn . Pellienne sSKcrepuMeHTalbHbIX 3a/1a4 1Mo TeMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

4, Tlepuoamyeckuii 3aKOH M MepHOAHYECKAs CHCTEMAa XHMHUYECKHX
jemenToB /.. MenaeneeBa. CTpoenue aToma.

EcrecTBeHHBIE ceMelncTBa XUMHUYECKUX 3JIEMEHTOB.
AmporepHoCcTb. OTKpBITHE IIEPUOIUYECKOTO 3aKOHa J.N.
MenpneneeBoiM.OCHOBHBIE CBElIeHHS O CTpoeHHH artoma.CTpoeHue
AIIEKTPOHHBIX 000sI04ek aToMOB.Ileproanueckas cucreMa XUMHUIECKIX
snemeHToB J[.M. MeHnneneeBa. XapakTepucTuka »3JIEMEHTa IO €ro
MOJIO’KEHUIO B IEPUOANYECKON CUCTEME.

5. CrtpoeHue BemecTBa. XuMU4ecKasi CBsi3b.
Honnas XHUMHUYECKas cBa3b.KoBamenTaas XHUMHUYECKas
cBsa3b.KoBanenTHas HETOoJIsIpHast n NnoJsipHas ~ XUMUYEcKas
cBsi3b.MeTaudueckas XHMUYECKas cB:13b.CTeneHb
okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  Mertoj
a5IeKTpoHHOrO  OanaHca.CocTaBieHUE YPAaBHEHUH  OKHUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAKITUH.

KJI
ac

1. O0o006umenne 3HaHuii Mo Kypcy 8 kiacca.
Knaccudukanus XUMHUYECKUX coenunenuit. Knaccudukanus
XUMHUYECKUX peakuuii. CkopocTh XUMHUUYECKUX peakuui.
Karanus.Pemenune pacu€rHbix 3amad 1o  XUMUU. TpeHUHr B
COCTAaBJICHUHU YPABHEHHI PEAKIIHIA.

2. XuMuyeckKue peaxkium.
OnekTponuTHdeckas auccoruanus.OCHOBHBIE TIOJIOKEHUS TEOPUH
ANEKTPOJIUTUYECKON HUCCOMAlNU. XUMUUYECKUE CBOMCTBA KHUCIIOT Kak
ANEKTPOIUTOB. XUMUYECKHUE CBOICTBa OCHOBAaHUU KaK
AIEKTPOIUTOB. XUMUYECKHUE CBOMCTBA colen KakK
anexkTponauToB.I uaponus conei.Pemenue 3kcnepuMEHTaIbHBIX 33734
10 TeMe «DJIEKTPOIUTHYECKAs! JUCCOLINAIUSY.
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3. Hemera/LIbl M UX COCIUHECHMA.

OO6mass  xapakTepucTtuka  HemeTauioB.OOmas  XapakTepHCTHKa
JJIEMEHTOB VIIA-rpynnsl -
rasioreHoB.CoenrHeHusAranoreHoB.1zyuenue CBOMCTB COJIATHOU
kucioTsl. Xanbkorensl. Cepa.CepoBonopon u cynbduasl. Kucinopoansie
coenuHeHUsT cepbl.M3yueHne CBOWCTB CepHOWM  KHUCIOTHL.OOmas
XapaKTepUCTHKa d31eMeHTOB  VA-rpynmnel.  A3zor.Ammuak. Conu
amMoHus.[lonyuenne ammuaka u u3ydeHue ero cBoctB.Kucimopogueie
coeaunenus azota.Pocop u ero coenuHeHus.O0IAs XapaKTepPUCTUKA
anemeHToB  IVA-rpynnel.  Yrunepoa.Kucinoponnele — coennHeHMs
yraepoaa.llonydyenne yrinekucnoro rasa. KadecTBeHHas peakuus Ha
KapOoHaT-HOHBIL. YTiieBoaopoasl. Kucnopoacoaepxkaiue opraHuueckue
coenuHeHus. Kpemumuii " ero coequHenusa.CunkaTHas
npomeinuieHHOCTh. Ilonydenne HemetauioB.llonyuenne BakHEHIIUX
XUMHUYECKHX COETMHEHNI HEMETAJIJIOB.
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4. MeTaljbl M UX COeIUHEHU.
O6mas XapaKTepUCTHKA METaJIJI0B. XMMUUYECKHE CBOICTBa
MeTauioB.O0mmas  XapakTepUCTHKa dJIeMEeHTOB [A-rpymnmbl. O0mas
xapaktepucTtuka 31eMeHToB IIA-rpynnsl. )KECTKOCTh BOJBI U CIIOCOOBI
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e€ YyCTpaHeHUA.AJIIOMHUHUH U ero coeauHeHus. ) Keme3o u  ero
COGI[I/IHCHI/ISI.PGI_HCHI/IC SKCIICPUMCHTAJIbHBIX 3aga4d 110 TEMC
«Mertamnbsi». Koppo3ust MeTayuioB U criocoObl 3alUThl OT He€.MeTalbl
B nnpupoje. Ilonstue o meramurypruu.

5. IlepBoHauyajibHble TPeACTABJEHUST 00 OpPraHUYecKHX
BelllecTBAX.
Opranuueckass xumusi. llpenenbHble (HACBIEHHBIC) YIIIEBOJAOPOIbI.
Hemnpenenbubsie  (HeHachllleHHBIE) — yriieBoaoponbl.  llonumepsr.
[IpousBonueie  yrieBogoponoB. Crnupthel.KapOoHOBBIE — KHCIOTHI.
Crnoxuble 3¢upsl. Kupsbl.
YrieBogopoibl. AMUHOKUCITIOTHI. benku

6. Pe3eps.




