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PaGouas mporpamMma o XuMun 9 Kilacc BKITFOYAET CIIEAYIOIINE Pa3/Iebl:

*IUTAHUPYEMBIE Pe3yIbTaThl OCBOCHUS YIeOHOTO MpeIMeTa;

eCOZIEpKaHIe yaeOHOTO TIPEaMEeTa;

*TeMaTUYECKOE TUTAHUPOBAHHE C yKa3aHNEM KOJIHYECTBA YaCOB, OTBOJAMMBIX HA OCBOCHUE KaXKIOH TEMBI

* IPUIIOKEHHE.

PaGouas mporpamma pa3paboTaHa B COOTBETCTBHUH:

denepabHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOI'O 00IIero 00pa3oBaHus,
YTBEPKACHHOTO MprKa3zoM MuHucTepcTBa oOpazoBanus u Hayku PD ot 17 nexadps 2010 roga Nel1897, n
BHECEHHBIMHU B HETO M3MEHEHUsIMH (TpuKa3 MuHuctepcTBa oopasoBanust u Hayku PO ot 29.12.2014
Nel644, npuka3z MunmncrepcTBa obpazoBanust u Hayku PO ot 31.12.2015 Nel577),

Ha 0aze MporpaMMbI OCHOBHOTO 00IIETO 00pa3oBaHUs 110 XUMUH (0a30BBI YPOBEHB) M aBTOPCKOH
nporpammsr: O.C. 'abpuensna, A.B. Kynmopoii . Xumus. Paboune nporpaMmmel.

[IpenmerHas sunus yueonukos O. C. 'abpuensiaa, U. I'. Octpoymosa, C. A. CiagkoBa. 8—9 Kiacchr:
yueOHoe Ttocobue st obmieoopazoBaTenbHbix opranusamuii / O. C. ['abpuensn, C. A. CnagkoB — M.:
[Ipocsemenue, 2020.
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IlnanupyeMele pe3vibTAThl OCBOCHNS 00VYAIIMMUCH OCHOBHOI00PA30BATENLHOM

IIPOrPaMMBbI OCHOBHOI0 00111ero 00pA30BAHNS 110 KYPCY
«Xumug 9 Kaace»

1.1. JluuHOCTHBIE PE3yIbTAThl OCBOECHHUS OCHOBHOM 00pa30BaTeIbHONIIPOrpaMMBbI:

*B IEHHOCTHO-OPUEHTALMOHHOMN c(epe — UyBCTBO FOPJOCTH 32 POCCUHCKYI0 XUMHUUYECKYIO
HayKy, T'YMaHU3M, OTHOIICHHUE K TPYAY, LEIEyCTPEMIICHHOCTD;

*(hopMupoBaHKe IEHHOCTHU 3/I0POBOT0 U 6€30MacHOro 00pasa KU3HH; YCBOCHHUE MTPaBHII
MHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30MaCHOrO MOBEICHUS B YPE3BhIYAIHBIX CUTYALIHSIX,
YIPOXKAKOIINX KU3HU U 3J0POBBIO JIIOJIEH;

* B TpYZOBO#1 c(hepe — rOTOBHOCTH K OCO3HAHHOMY BBIOODY JaibHENIIel 00pa3oBaTeIbHON
TPAEKTOPUH;

* B IO3HABaTENIbHON (KOTHUTUBHOMN, HHTEJUICKTYAIBHON ) chepe — yMEHHE yNpaBisaTh CBOCH

MO03HABATEIbHOM JEsITEIbHOCTHIO.

*(hopMHpOBaHNE OCHOB YKOJIOTUIECKOH KYIbTYpPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOT0 MBIIIUIEHUS, pa3BUTHE OIBITA HKOJOTMUYECKH OPUEHTUPOBAHHOM pedIieKCUBHO-
OLICHOYHOM U MPAKTUYECKOM EATEIBHOCTU B KU3HECHHBIX CUTYalUsAX.

1.2. MeranpeamerHsie pe3ynbraTsl ocBoeHuss OOI1
MerarpeaMeTHbIe Pe3yIbTaThl, BKIOYAI0T OCBOCHHBICOOYIAIOIMMHUCS

PeryasituBubie YY /:
Obyuarowuiics cmooicem:
1.camocmosmenvHo onpedensims yeiu 00yuenus, Cmasums u opmyIuposams Hogvle 3a0auus

y'{€6€ U NO3HABAMENbHOLL deﬂmeﬂbﬁocmu, paseueantb MOmueobl U UHmMepecsl ceoell
NO3HABAMENbHOUOEAMEbHOCHIU:

. aHAIM3UPOBATH CYIECTBYIOIINE U IJIAHUPOBAThH OyAyIine 00pa3oBaTelbHbIC
pe3yJIbTaThl;

. UICHTUPUIMPOBATH COOCTBEHHBIE MPOOIEMBI U OIIPEIEIATh II1aBHYIONPOOIeEMY;

o BBIIBUTATh BEPCUH PEIICHUs TPOOIeMBbl, (POPMYITHPOBATH TUIIOTE3bI, TIPEIBOCXHUIIATh
KOHEYHBIMPE3YIIbTAT;

o CTaBUTH LI ACITETLHOCTH Ha OCHOBE ONPEIEIEHHON MPOOIEMBbI UCYIIECTBYIOMINX
BO3MOKHOCTEI;

. (dbopMynupoBaTh yueOHBIC 3a/Ia4M KaK IIard JTOCTHKEHUS TOCTABICHHON 1EH
JIeSITEeIbHOCTH;

[ O6OCHOBBIBaTI) HEJIICBBIC OPUCHTUPBI U ITPUOPUTETHI CChIJIKAMU HAa HIEHHOCTH, YKa3bIBasA U

00OCHOBBIBas JIOTUYCCKYIO ITOCTIEA0BATCIIBHOCTHIIAIOB.

2.CamMocmosmenbHoO NIAHUPOBAMb NYMU OOCIUNCCHUSL Yellell, 8 MOM YUCLEe AIbMEPHAMUBHDbLE,
OCO3HAHHO 8bIOUpamsb Hauboee d¢hghexmushbvie CnOCOObL peulens Y4eOHbIX U NOZHABAMENbHBIX

3a0ay:

. OTpeIesATh He0OX0AMMbIE JIeHCTBHE(ST) B COOTBETCTBUH C YyU€OHOM M TIO3HABATEIBLHOM
3a/1a4eil U COCTABIAThH AJITOPUTM MXBBIIIOJHEHUS;

. 00OCHOBBIBaTh U OCYLIECTBIISITh BBIOOP Hanbosee 3P PEeKTUBHBIX CIOCOOOB peleHus

y‘le6HBIX " IMO3HaBaTCJIbHbIX3a/1a4,



o OHpe,Zle.HSITb/HaXOILI/ITL, B TOM YHUCJIIC U3 HpGI[JIO)KeHHBIX BapI/IaHTOB, yCJIOBI/ISI JUIA
BBITIOJTHCHUS y4€OHOM M IMO3HABATEILHOM3a1auH;

. BBICTPAMBaTh KM3HEHHBIC IJIAaHBI HA KPAaTKOCPOUHOE Oyyiee (3asBIIATh 1ICJICBbIC
OpI/IeHTI/IpBI, CTaBUTh aACKBATHBIC UM 3a1a4l U HpCIIHaFaTB I[CﬁCTBHSI, yKaSBIBaSII/I
000CHOBBIBAs JIOTHYECKYIO MTOCIIEI0BATEILHOCTHIIIATOB);

. BBEIOMpATH U3 MPEUIOKCHHBIX BAPUAHTOB U CAMOCTOSITEIILHO HCKAaThCPEICTBA/PECYPCHI
JUIS pEIICHUs 3a/1a4M/T0CTHKEHUSALEIH;

. COCTaBJIATH IJIaH peuIeHus MpoOIeMbl (BBIIOJIHEHUS TPOEKTa, IPOBEACHHUS
HCCIIe0BaHUs);

. OTIpeIeNIATh NOTEHIUATbHBIE 3aTPYAHECHUS [IPH PEIICHUN y4eOHOM U MO3HAaBaTEIbHON
3aa4i U HaXOUTh CPCACTBA IJId UXYCTPAHCHUS,

. OIHCHIBATh CBOU OMBIT, 0(OPMIISiS €ro JJIs epeaadn APYTUM JIIOASIM B BUJIETEXHOJIOTHH
pelIeHrs MPaKTUYECKUX 3aj1ad ONpeesIEHHOro Kiacca;

. TUTAHUPOBATHh U KOPPEKTUPOBATH CBOIO MHIMBUAYAIBHYIO00pa30BaATEIBHYIO
TPaeKTOPHIO.

3.coomnocums c60u Oelicmsust ¢ NIAHUPYEMbIMU PEe3VIbMAMAMU, OCYWECMEIsmb KOHMPOib
ceoell 0essmeNbHOCMU 8 Npoyecce OOCMUNCEHUS pe3Ylbmama, onpeoeiams CHocoObl Oeucmaull 6
PAMKAX npeosloNCEHHbIX YCA08ULL U MPebOBanUll, KOPPEKMUPOBAMb C80U OelCmEUs. 6
COOMBemMcmauUY ¢ USMEeHAIOWeNCACUMY ayuel:

. OIIPEAEISITH COBMECTHO C MEIarOroM M CBEPCTHUKAMH KPHUTEPUHUILIAHUPYEMBIX
PE3YJIBTaTOB U KPUTEPUH OLIEHKH CBOCH YU4eOHOWICATEIILHOCTH;

. CHCTEeMaTH3HPOBaTh (B TOM YHCIIC BHIOMPATH IPHOPUTETHBIC) KPUTEPUH TUIAHUPYEMBIX
PE3YNIBTaTOB U OLEHKH CBOCHIEATEIBHOCTH;

. OTOMPATh MHCTPYMEHTHI JIJIsl OLICHUBAHUS CBOCH JIESTEIBHOCTH, OCYIIECTBIIATh
CaMOKOHTPOJIb CBOEH JESITENBHOCTH B PaMKax IPEUIOKEHHBIX YCIOBUH HTPEeOOBaHUH;

. OLIEHUBATh CBOIO JIEATENbHOCTh, APT'yMEHTHPYS IPUYHHBI JOCTUKEHUS HIIHOTCYTCTBHS
IUTAHUPYEMOT Ope3yJIbTaTa;

. HaXO/IUTh I0CTaTOYHBIE CPEJICTBA VIS BBIMOJIHEHUS YUeOHbIX AeHCTBUH B
M3MEHSIOIIENCS] CUTYalluu U/UJIH IIPU OTCYTCTBUM IJIAHUPYEMOTOpE3yibTaTa;

L] pa60Ta;[ 10 CBOEMY IlJIaHY, BHOCUTb KOPPCKTUBBI B TCKYIIYIO JCATCIbHOCTE HA OCHOBC
aHaJIM3a U3MEHEHUI CUTyallly /Ui NOJY4YEeHUs 3aIUIaHUPOBAHHbBIX XapaKTEPUCTUK
MIPOJYKTa/pe3ynbTara;

. yCTaHaBJIMBATh CBSI3b MEX/1Y MOJIyY€HHBIMHU XapaKTepPUCTUKAMH MTPOAYKTa U

XapaKTEPUCTUKAMH IIpOIieCcca AEATEIBHOCTH U 110 3aBEPUICHUU ACATEIbHOCTH
[peJIaraTb U3MEHEHUE XapaKTEPUCTHUK IpoLecca I MOIyYEHUs YIYYIICHHBIX
XapaKTEPUCTUKIIPOTYKTA;

. CBEpAThH CBOM JICHCTBHS C 1IETBIO U, TPU HEOOXOIMMOCTH, UCIPABIATHOIINOKI
CaMOCTOSITEIILHO.

4.01/;€Hu6617’nb npasujlibHOCNb 6blNOJIHEHUA ylle6H01j 361061111/1, cobCmEeHHble 803MONCHOCMIUECE
PpeULeHuUs.”

. OTIpeeIATh KPUTEPUHU MPABUIBHOCTU (KOPPEKTHOCTH) BBITIOJIHEHUSI yueOHON3a1auH;

. aHAJIM3UPOBATh U OOOCHOBHIBATh MPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPUSIIIS
BBITOJIHEHUS yueOHO3a1auH;

. CBOOO/THO TIOJIH30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMHU OLEHKH U CAMOOLIEHKHU,HCX OIS
U3 LM U UMEIOLINXCS CPEJICTB, pa3iindasi pe3ysibTaT U CriocoObl IeHCTBUM;

. OLIEHUBATh MPOAYKT CBOEH JIEATENBHOCTH I10 3alaHHBIM U/UIHCaMOCTOSTEIbHO
ONPEJIETICHHBIM KPUTEPHUSIM B COOTBETCTBHHM C LIENIBIOACATENBHOCTH;

. 000CHOBBIBaTbh JOCTH)KMMOCTB 1I€JI BBIOPAHHBIM CITIOCOOOM Ha OCHOBE OLIEHKH CBOMX

BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHELIITHUXPECYPCOB;



. (uKCUPOBATh U aHATU3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
PE3YNIBTaTOB.

9.61a0emb 0CHOBAMU CAMOKOHMPOIISA, CAMOOYEHKU, NPUHAMUSL PEUleHUL UOCYUEeCmBIeHUs]
0CO3HAHHO20 8b1OOPA 8 YUEOHOU UNO3HABAMENbHOU:

. HaOJII0AaTh ¥ aHAIM3UPOBATH COOCTBEHHYIO y4eOHYIO U TI03HABATEIIbHYIOICATEIEHOCTh
U JICATEIILHOCTD IPYTHX 00YYaIOUINXCS B IPOLIECCEB3aMMOIIPOBEPKH;

. COOTHOCHUTH PEajibHbIC U MIIAHUPYEMBIE PE3yJIbTaThl MHANBUAYAIbHOHOOPa30BaTEIbHOM
JEeSATEIbHOCTH U J1€JaThBBIBOIBL;

. MIPUHUMATD pellieHue B y4eOHOM CUTyallil U HECTH 332 HETOOTBETCTBEHHOCTD;

. CaMOCTOSITENILHO OIIPENEISITh IPUUYUHBI CBOETO yCIIeXa WM HEeyCIlleXa U HaXOUTh
CIOCOOBI BBIXO/IA U3 CUTYAIIMMHEYCIIEXa;

. PETPOCHIEKTUBHO OIPEEINIATh, KaKhe JEHCTBUS 10 PEHICHUI0 y4eOHOW 3aauu Uit
rapaMeTpsl ATUX ACHCTBUI MPUBENIN K MOJYUYEHUIO UMEIOLIETrocs MPOoAyKTayueOHON
NeSITENIbHOCTH;

. JEMOHCTPHUPOBATH MPUEMBI PETYIALUN MCUXO(DU3HOIOTHUECKUX/ IMOLMOHAIBHBIX

COCTOSIHUH [Tt JocTIKeHUs 3 dekra ycrnokoeHus (ycTpaHeHHs SMOLIMOHATBHON
HaMpPsKEHHOCTH ), 3QeKTa BoccTaHOBICHUS (0caabieHus POsSBICHUM YTOMIICHHS),
s¢dexTa akTUBU3aIUH (ITOBBIICHUS ICUX0()U3NOIOTHIECKOMPEAKTHBHOCTH).

ITo3naBaTeabubieY Y /I:

Obyuarowuiicsacmodcem:

1. onpeodenamo nonsamus, cozoasams 0000WEeHUSA, YCMAHABIUBAMb AHANOUU, KILACCUDUYUPOBAMD,
CAMOCMOSIMENLHO BbIOUPAMb OCHOBAHUS U Kpumepuu OJisk KIACCUGuKayuu, yYCmanasiueams
NPUYUHHO-CLEOCMBEHHbLE CSI3U, CMPOUMb I02UYECKOE PACCYHCOCHUE, YMO3AKIIOUEHUE
(uHOyKmueHoe, 0e0yKmusHoe, o AHanI02uL) U 0elambebl800blL:

*[10/10MpaTh CJI0BA, CONOJYNHEHHbIE KIIIOYEBOMY CJIOBY, OIPEEIISAIONINE €ro MPU3HAKU U
CBOMCTBA;
*BBICTPAUBATh JJOTUYECKYIO LIETTOYKY, COCTOSIIYIO U3 KIFOYEBOT'O CJI0BA U CONMOAUYNHEHHBIX EMY
CJIOB;
*BBIJICNIATH OOLIMI MPU3HAK JIBYX WM HECKOJIBKUX MPEAMETOB WM SBJICHUN U OOBSICHITHUX
CXOJZICTBO;
*00bEIUHATD PEMETHI U SIBICHUS B TPYIIIBI 110 ONPEEIEHHBIM IIPU3HAKaM, CPAaBHUBATb,
KJ1accuuuupoBaTh U 00001aTh (HaKThl USBICHMUS,;
*BBIJICJIATH SIBJIEHUE U3 OOLIET0 psja IPYTUXSIBICHUN;
*OIPEIEIIATh 00CTOATENLCTBA, KOTOPHIE MPEIIECTBOBATH BOZHUKHOBEHHUIO CBI3UMEXTY
SIBIIGHUSIMU, U3 3TUX OOCTOATEILCTB BBIAENATH ONPEIEIAIONINe, CTIOCOOHBIE OBITh MPUUNHOM
JAHHOTO SIBJIEHUS, BBIABIIATH IPUYUHBI U CIEACTBUS SIBICHUN;
*CTPOUTH pacCykJIeHUE OT OOUINX 3aKOHOMEPHOCTEN K YaCTHBIM SIBJICHUSIM M OT YaCTHBIX
SIBJIGHUN K OOLIMM3aKOHOMEPHOCTSIM;
*CTPOHUTH pacCyKICHNE Ha OCHOBE CPAaBHEHUS MPEAMETOB U SBJICHUH, BHIICISIS IPH 3TOM 00IIMe
MIPU3HAKY;
*W3J1araTh NOJYyYEHHYIO HH(OPMAIINIO, MHTEPIPETUPYS €€ B KOHTEKCTE periaeMon3aiauu;
*CaMOCTOATENNBHO YKa3bIBaTh HAa HH(POPMAIUIO, HY)KIAIOIIYIOCS B IPOBEPKE, NpeIaraTbu
MPUMEHSATH CIIOCOO MPOBEPKU JOCTOBEPHOCTUHH(OPMALINH;
*BepOaTN30BaTh YMOIIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HErOMCTOYHHKOM;



*00BSICHSITD SIBIICHUS, TIPOIIECCHI, CBSI3U M OTHOILICHUS, BBISBIIIEMBIC B X0J1¢ TIO3HABATEIILHOMN U
HCCIIEI0BATENBCKON JeITEeIbHOCTH (IPUBOIUTH OOBSICHEHNE C U3MEHEHHEM (hOPMBI
MIpe/ICTaBICHUS]; OOBSICHSTD, AETATU3UPYS WIH 0000111as1; 00BACHATH C 3aJaHHON TOUKU3PEHUS);

*BBISIBJIATH U Ha3bIBAaTh IPUYUHBI COOBITHS, SIBJICHUS, B TOM YHCJIE BO3MOXKHBIE /Hanboee
BEPOSATHBIE IPUUYMHBI, BO3MOXHBIE IIOCIEACTBHS 3alaHHOI PUYHUHBI, CAMOCTOSATEIBHO
OCYULIECTBJISAS IPUUMHHO-CIIECTBEHHbIAHAIN3;

*JIeJ1aTh BBIBOJI HA OCHOBE KPUTHUECKOTO aHAJIM3a Pa3HbIX TOYEK 3PEHMSI, TOATBEPKIATh BBIBOJL
COOCTBEHHOM apryMeHTalUeH U CAMOCTOATENIBHO MOJIy4YEeHHBIMUIAHHBIMH.

2. co30asamv, NPUMEHAMb U NPEOOPA308bIBANb 3HAKU U CUMBOIbL, MOOENU U CXeMbl OJisL peuleHUs

VUEOHBIX U NOZHABAMENbHBIX3A0AY.
+0003HAaYaTh CUMBOJIOM M 3HAKOM IMPEIMET U/UITUSABIICHUE;

*OIPEACIIATH JIOTHUYECKUE CBSA3H MEXTY TPEIMETaMH /WM SIBICHUSAMHU, 0003HaYaThJaHHbIE
JIOTUYECKHE CBSI3H C IIOMOIIBIO 3HAKOB BCXEME;

*CO3/1aBaTh aOCTPAKTHBIN WIJIM peabHBIM 00pa3 mpeaMeTa U/ uiusBIICHHUS,
*CTPOHTH MOJICIIL/CXEMY Ha OCHOBE YCJIOBUH 3aJja4M W/WJIH CIIOCO0a CepeIICHHS,

*CO3/1aBaTh BepOaJIbHBIC, BEIICCTBEHHBIE U HH()OPMAIITMOHHBIC MOJICIIH C BBIJCIICHHEM
CYIIECTBCHHBIX XapaKTEPUCTUK 0OBEKTA IS ONpeAeTIiCHHUs crioco0a pemeHus 3a1a9nB
COOTBETCTBUH CCUTYAIIHEH;

*IIpeo0pPa30BBIBATH MOJIEIH C LIEJIbIO BBISIBICHUS OOLIUX 3aKOHOB, ONPEACSIONINX JAaHHYIO
MPEAMETHYI000JIaCTh;

*[IEPEBOANTH CIIOKHYIO IO COCTaBY (MHOTOACTIEKTHYIO ) HH(POPMAIHIO U3 TPadUIECKOTO UITH
(dhopManr30BaHHOTO (CUMBOJILHOTO) MTPEICTABICHUS B TEKCTOBOE, H HA000POT;

*CTPOUTH CXEMY, aJITOPUTM JCHCTBUS, UCTIPABIISITh UM BOCCTAaHABIMBATH HEU3BECTHBIN paHee
QJIITOPUTM Ha OCHOBE MMEIOIIETOcs 3HaHUsI 00 00BEKTE, K KOTOPOMY MPUMEHSIETCSIAITOPUTM;
*CTPOHTH JIOKA3aTEIBCTBO: IPSIMOE, KOCBEHHOE, OTITPOTUBHOTO;

*aHAJTM3UPOBATH/PEIICKCUPOBATH OIBIT Pa3pabOTKU U pean3aliy YIeOHOTO MPOCKTa,
HCCIIEIOBaHMS (TEOPETUUYECKOr0, IMIUPUUYECKOT0) HA OCHOBE MPEI0KEHHON IPOoOIeMHOM
CUTYaIlUH, IIOCTABICHHOM 1IeNTN 1/WIK 3aJJaHHBIX KPUTEPUEB OLIEHKUIIPOIYKTa/pe3ybTara.

3. OCyu;ecmeﬂﬂmb cmblclloeoeumernue.

*HaXOAUTb B TEKCTE TpeOyeMyro HHPOPMAIUIO (B COOTBETCTBUH C LEISIMH CBOEHIAESTEIbHOCTH);

*OpPHEHTHUPOBATHCS B CO/IEPKAHUU TEKCTA, IOHUMATh 1IEJIOCTHBIN CMBICIITEKCTA,
CTPYKTYpPUPOBATHTEKCT;

*yCTaHABJIMBAaTh B3aMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SIBJIEHUM,TPOLIECCOB;
*pE3I0OMUPOBATH INIABHYIO UJICIOTEKCTA;

*I1peo0pa30BbIBATH TEKCT, «IIEPEBOJSA» €TO B JPYTYIO MOAAIBLHOCTD, MHTEPIIPETUPOBATHTEKCT
(XyZ0KECTBEHHBIN U HEXYA0KECTBEHHBIN — yueOHBIH, HAyYHO-TIOMYJISPHBIH,
UH(OPMAIMOHHBIN, TeKCT non-fiction);

*KPUTHUYECKU OLIEHUBATh CO/IepKaHHEe U (hOPMYTEKCTa.

4. npumensams 9KOI02UYECKOE MblULIEHUE 8 NO3HABAMENbHOU, KOMMYHUKAMUSHOU, COYUANbHOLL
npakmuke u npogheccuoHarbHOUOPUSHMAYUU.:

* OIIPENIEIATH CBOE OTHOIIEHUE K IPUPOIHOMCPEE;
*aHAJIM3UPOBAThH BIMSIHUE 3KOJIOTMYECKUX (PaKTOPOB Ha cpely OOMTaHHS KUBBIXOPTaHU3MOB;
*TIPOBOJMTH NPUYMHHBIA U BEPOATHOCTHBIN aHAJIN3 3KOJIOTMYECKUXCUTYaIIU;
*IIPOTHO3MPOBATH U3MEHEHUS CUTYallUH NPU CMEHE JIeMCTBUS OJHOTO (haKkTOpa Ha JIeHCTBHE
apyrorodakropa;
*pacrpoCTPaHATh KOJOTMYECKHE 3HAHUS U y4aCTBOBATh B MPAKTUUYECKHX JIE€ax MMO3aIINTe
OKpY>Karolencpe bl



*BBIPAJKATH CBOE OTHOILIECHUE K IIPUPOJIE YEPE3 PUCYHKH, COUMHEHHA, MOJEIIH, IIPOECKTHEIE
paboTHI.

5.081a0emb Kynbmypou aKmueHo20 UCNONb308AHUS C08apell U OPY2UX NHOUCKOBLIXCUCEM.

*OIIPEACIISITh HCOOXOAMMBIC KITFOUSBbIC IIOMCKOBBIEC CJI0BA U 3aIPOCHL;

*OCYIIIECTRIIATH B3aMMO/ICHCTBUE C DIIEKTPOHHBIMU TIOMCKOBBIMU CHCTEMaMH, CIIOBAPSIMH;

*GopMUPOBATE MHOKECTBEHHYIO BRIOOPKY U3 TIOUCKOBBIX HCTOYHHUKOB JUISI 00BEKTUBU3AINN PE3yIbTATOB
ITOMCKa,

*COOTHOCHUTD MOJTYUCHHBIE PE3yIbTATHI IIOMUCKA CO CBOCH IEATEIBLHOCTHIO

KommyHukarusubie YY/:
Obyuarowuiicss cmooicem:

. OP2AHU308bI6AMb YUeOHOE COMPYOHULECIBO U COBMECTHYIO 0esMeNbHOCMb C Yuumenem u
ceepcmHuUKamu, pabomams UHOUBUOYATILHO U & 2pYNne. Haxo0ums odujee peweHue u paspeuams
KOHIUKMbL HA OCHOBE CONACO8AHUS NOZUYULL U YUema UHMepecos; YOPMYIUpPosams,
ap2ymMeHmupoeamsb U OMCmaueams C60eMHEHUe.

*ONPEEIATh BOBMOXKHBIE POJIM B COBMECTHOMIEATEIBHOCTH;
*UTpaTh ONPENEICHHYIO POJIb B COBMECTHOWUIEATEIBHOCTH;
*IIPUHUMATh MO3ULMIO COOECETHUKA, TIOHUMAas MTO3ULUIO APYToro, pa3janyaTh B €r0 peuu:
MHEHUE (TOYKY 3pEHUS ), TOKA3aTEIbCTBO (APTyMEHTHI), PaKThI, TUTIOTE3bI, AKCHOMBI, TCOPHUU;
*OMNpPEEIATh CBOU JICHCTBHS U ICHCTBHS MApPTHEPA, KOTOPBIE CIIOCOOCTBOBAIH WITH
MPEMSITCTBOBAIN MPOTYKTUBHOM KOMMYHHKAIUH;
*CTPOUTH MO3UTHBHBIE OTHOIICHUS B MPOILecce yueOHOM 1 TT03HABATEIIbHOUIEATETLHOCTH;
*KOPPEKTHO U apryMEHTUPOBAHHO OTCTAaUBaTh CBOIO TOUKY 3pEHUS, B IUCKYCCUUYMETh
BBIIBUTATh KOHTPApTyMEHTHI, iepedpa3upoBaTh CBOKO MbICIb (BJIaJCHUE MEXaHU3MOM
HKBHBAJICHTHBIX3aMEH);
*KPUTHUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM IPU3HABATHOLUIMOOUYHOCTh
CBOETr0 MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATHETO;
eTpe/saraTh aJbTePHATUBHOE PELICHNE B KOH(DIMKTHONCUTYalUY;
*BBIJIENIATH OOIYIO TOUKY 3pPEHUS BAUCKYCCUY;
*IOTOBapUBaThCA O MPAaBUIIAX U BOIIPOCAX /sl 00CYKACHUS B COOTBETCTBUH CIIOCTaBIEHHON
repe rpynnoi3anaye;
*OpraHU30BbIBaTh yueOHOE B3aMMO/IEHCTBHE B IpyIIie (ONpeAesaTh 00LIHe eNlu,pacpeaesaTh
POJIH, JOrOBAapUBATHCS JIPYT C APYTOM U T.1.);
*YCTPaHATH B paMKax JIMaiora pa3pbiBbl B KOMMYHHUKAIIMH, 00YCIOBICHHbIE
HEMOHMMAaHHUEM/HETIPUATHEM CO CTOPOHBI COOECeTHHUKA 3a1a4u, (OPMBI WIH COAEPIKAHUS
JMaJiora.

. OCO3HAHHO UCNOIL3068AMb peuesble CPeOCm8ad 8 COOMBEMCMEUU € 3a0adeli KOMMYHUKAYUU O
8bIPAIICEHUS. CBOUX UYBCME, MbICel U NompeOHOCmell 0I5l NIAHUPOBAHUSA U Pe2YIAYULU CE0ell
oesmenbHOCMU, 81a0enue YCMHOU U NUCbMEHHOU pedblo, MOHOJLO2UYEeCKOU KOHMEKCMHOU
peuvio:

*OIpeETATh 3a7ja4y KOMMYHHUKALUU U B COOTBETCTBUHU C HEMl OTOMpATh peyeBbIECPEICTBA;

*0TOMPATH U UCIOIb30BATh PEUEBBIE CPEACTBA B MPOIIECCE KOMMYHHKAIUMH C JPYTUMUIIIOIbMU
(nuanor B mape, B MaJoi rpynme u T. 11.);

*TIPEJCTABIIATH B YCTHOM WJIM MUCbMEHHON (hopMe pa3BEepHYTHIN MJIaH COOCTBEHHOM
JEeATEIbHOCTH;

*COOJIIOaTh HOPMBI ITYOJIUYHOM peUuH, pErIaMeHT B MOHOJIOTE M TUCKYCCUH B COOTBETCTBUU C
KOMMYHUKaTUBHOMN3a1aueu;



*BBICKA3bIBaTh U 0OOCHOBHIBAaTh MHEHHE (CY)KICHHE) U 3alpaliiBaTh MHEHUE MTapTHEPAB
paMKaxIuanora;
*IIPUHUMATH PEIICHHUE B XOJI€ AMAIOTa U COTJIACOBBIBATH €ro C COOECETHUKOM;

*C03/1aBaTh MICbMEHHBIE «KIUIIMPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI CUCTIONB30BAHUEM
HEOOXOUMBIX PEUYEBBIXCPE/CTB;

*HCIOJIb30BaTh BEpOAIbHBIE CPENICTBA (CPEACTBA JIOTHUECKON CBS3H) JUIS BBIJCTICHUS
CMBICJIOBBIX OJIOKOB CBOETOBBICTYIIJICHUS;

*HCII0JIb30BaTh HEBEpOaIbHBIEC CPEICTBA MM HATJIHBIEMATEePHAJIbI,
MOJITOTOBJICHHBIE/OTOOPAHHBIE 11O/ PYKOBOACTBOMYYHTEIIS;

*JIeNIaTh OLIEHOYHBIN BBIBOJ O IOCTIKCHHUH 1I€IH KOMMYHHUKAIIMU HEMOCPEACTBEHHOIIOCTIE
3aBepIICHIs] KOMMYHUKAaTHBHOT'O KOHTAKTa 1 00OCHOBBIBATHETO.

3. pazeusams KOMREMEHMHOCMU 8 00IACTU UCHOTIb308AHUSL UHPOPMAYUOHHO-
KOMMYHUKayuoHHouix mexnoaozuil (Oanee —UKT):

*11€JICHAIIPABJICHHO UCKATh U UCIIOJIb30BaTh HH(POPMALIMOHHBIE PECYPChl, HEOOXOIUMBIEIIS
peleHus yueOHbIX U MPaKTHUECKUX 3aau ¢ nomolibo cpenctsKT;

*BBIOMpATh, CTPOUTH M UCIOJIB30BATh a/IEKBATHYIO HH(OPMALIMOHHYIO MOAEIb JUIs ITepeJadn
CBOMX MBICJIEH CpeACTBAMU €CTECTBEHHBIX U (DOPMATIBHBIX S3bIKOB B COOTBETCTBUH CYCIIOBUSMU
KOMMYHHMKAaIUY;

*BBLICIATh UH()OPMAIIMOHHBIN aCHEKT 3a/1a4M, OIIEPUPOBATh JaHHBIMU, UCIIOIb30BATh MOJEIb
pelieHnsA3a1a4y;

*HCII0JIb30BaTh KOMIIbIOTEPHBIE TEXHOJIOIUH (BKIJIIOYas BEIOOP a/IeKBATHBIX 3a/1a4e
MHCTPYMEHTAJIBHBIX IPOrPaMMHO-AIIApaTHBIX CPEJCTB U CEPBUCOB) /TS pEILICHUS
WH(GOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX YI€OHBIX 33]1a4, B TOM YHCJIE: BBIYHCIICHHE,
HalKcaHue MUCceM, COUMHEHUH, TOKIIa0B, pedepaToB, CO3JaHUe IPE3CHTAlMN uap.;
*HICTIOJIB30BaTh HH(OPMAIIHIO C YIETOM STHYECKUX U TPABOBBIXHOPM;

*co3/1aBaTh HH(POPMALIMOHHbIE PECYPChI PA3HOTO TUIIA U JUIA Pa3HbIX ayJUTOPUA,CO0II0aTh
MH(GOPMALMOHHYIO TUTHEHY U NpaBUJia HHPOPMAIIMOHHOWOE3011acCHOCTH

1.2 Tlpenmetnsle pe3yabTaTrsl ocBoeHuss OOIT

Oo0yuaromuiicss HAay4YUTCsH:
* OIpeAENATh COCTAB BEIIECTB M0 UX(dopMysam;
*COCTaBJIAATh YPABHCHUA XUMHUUYCCKUX pCaKHHﬁ;
*BBIYHCIISTH KOJIMYECTBO, 00BEM MJIM MAcCy BEIECTBA 10 KOJIMUYECTBY, 00BEMY, Macce
peareHToB Wi IPOAYKTOBPEAKIINY;
*XapaKTepU30BaTh PU3NUECKUE U XMMUYECKHE CBOWCTBA NMPOCTHIX BELIECTB: KUCIOPOAA U
BOJIOPOJIA;
* 110JIy4aTh, COOMPATh KUCIOPO UBOJOPOL;
* pacro3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEILECTBA: KHCIOPOI,BOA0PO;
*IIPOBOJUTH OIIBITBL o MOJYYCHHUIO, CO6I/IpaHI/IIO U H3YYCHHUIO XUMHYCCKUX CBOMCTB
ra3000pa3HbIX BELIECTB: YIIIEKUCIIOTO ra3a,aMMHaKa;
* pacro3HaBaTh OMBITHBIM ITyTE€M ra3000pa3Hble BEIECTBA: YIIEKUCIBIN ra3 HaMMHAK;
* Ha3bIBATh COEIMHEHNUS U3YUYEHHBIX KJIACCOB HEOPraHNYECKUXBEIIECTB;
*XapaKTECpU30BaTh (bHSquCKI/Ie 1 XUMHYECKIE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPTraHNYCCKUX
BEIIIECTB;
*COCTAaBJIATDH IMOJIHBIE U COKPAIICHHBIC NOHHBIC YPAaBHCHHA peaKHI/H/IO6MeHa;
*OIPEEIIATh BO3MOKHOCTh IPOTEKAHUSI PEaKLUi HOHHOTOOOMEHa;
*TIPOBOJIUTH PEAKIIUH, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTaB Pa3INYHBIXBEILECTB;
* XapaKTepu30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHUEM U CBOMCTBAMHUMETAJIIOB;
*XapaKTEpPHU30BaTh B3aUMOCBS3b MEXKYy COCTABOM, CTPOEHUEM U CBOICTBAMHUHEMETAJIIOB;



*Ha3bIBaTh OPraHMYECKHE BEIIecTBAa MO UX (hopMyse: MeTaH, STaH,dTHJIEH, METaHOJI, 3TaHOJ,
IVIMLEPUH, YKCYCHasl KUCJIOTa, aMUHOYKCYCHasl KHCIJIOTa, CTEApUHOBAs KHUCIIOTA, OJEHMHOBAs
KHCJIOTA,JII0KO034;

*OIPENEIATh BO3MOKHOCTD IPOTEKAHUS PEAKLUUN HEKOTOPBIX INPEACTABUTENEH OpraHU4eCKUX
BELIECTB C KMCIOPOAOM, BOJOPOIOM, META/NIAMU, OCHOBaHUSIMU,TaJIOTCHAMY;

*XapaKTepU30BaTh METOJbl XUMHUYECKOH Hayku (HaOJIlOJeHHE, CpPAaBHEHUE, 3KCIIEPUMEHT,
U3MEpEHHUE) U UX POJib B IO3ZHAHUUIIPUPOIBL;

* POBOJIUTH XUMHUYECKUE ONBITH U SKCIIEPUMEHTHI 1 OOBSACHITH UXPE3YIbTATHI;

*OLICHUBATh [IOBEJICHUE YEJIOBEKA C TOUKHU 3PEHUS XMMUYECKOH 0€30I1aCHOCTH 10 OTHOIIEHUIO K
YeJIOBEKY UIIPUPOJIE:

*MCIIOJIb30BaTh 3HAHMS XUMHM TIpd COOJIIOJEHMM MpaBWJI HCHOJIb30BAHUSA  OBITOBBIX
XUMHYECKUXIIPENapaToB;

*pa3anyaTh ONAcHbIE U 0€30I1aCHBIEBEIIECTBA;
* OLIEHUBATh BIMSHHE XMMHUECKOIO 3arps3HEHUS OKPY’KAIOLIEH cpeibl HA OpraHu3MuelIoBeKa.

OOy4arommiicst MOJTY4YUT BO3MOKHOCTh HAYYHTBCH:

*BBIJIBUTATh M MPOBEPATH DKCIIEPUMEHTAIILHO THITIOTE3bl O XUMHYECKHX CBOMCTBAaX BEIIECTB HA
OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYIAaTh B XUMHUECKHE PEAKIIUHU, OXapaKTepe
Y IPOAYKTaX pa3luYHbIX XUMHUYECKUXPEaKuil,'

*XapaKTEepHU30BaTh BEIIECTBA 10 COCTABY, CTPOCHHUIO U CBOICTBAM, YCTaHABIMBATh IPUUYHUHHO-
CJICJICTBEHHBIC CBSI3U MEXKY JAaHHBIMHU XapaKTEepPUCTUKAMUBEIIECTBA,'

*COCTAaBJIATh MOJICKYJISIPHBIC U TTOJTHBIC MOHHBIC YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM
yYpaBHEHUSM;

*TIPOTHO3UPOBAThH CIIOCOOHOCTH BEIIECTBA MPOSBIIATH OKUCIUTEIbHBIE WJIH BOCCTAHOBUTEIIbHBIC
CBOMCTBA C y4ETOM CTEIIEHEH OKUCIICHUS 3JIEMEHTOB, BXO/ISIINX B €rOCOCTaB,'

*COCTAaBJIATh YPAaBHEHUSI PEAKIINii, COOTBETCTBYIOIIUX MOCIE0BATEIHHOCTUIIPEBPAIIICHU I
HEOPraHUYECKHX BEIECTB Pa3IMYHBIXKIACCOB,'

*BBIJIBUTATh U MPOBEPSTH IKCIIEPUMEHTAILHO TUIIOTE3BI O Pe3yiIbTaTax BO3JACHCTBUS Pa3INYHBIX
(hakTOpoB HAa U3MEHEHNE CKOPOCTU XUMHUECKONpEeaKIIu,'

*HCTIOJIB30BaTh MPUOOPETEHHBIE 3HAHUS JIJIS1 9KOJIOTUYECKH TPAMOTHOTO MTOBEACHHUS B
OKpy»Karouercpene,’

*HCTIOJIB30BaTh MPUOOPETEHHBIE KITFOUEBhIE KOMIIETEHIINU TIPU BBITIOJTHEHUH MTPOEKTOB U
y4eOHO-UCCIEeI0BATENbCKUX 3aa4 110 U3YYCHHUIO CBOMCTB, CITIOCOO0B MOYUYEHUS U
pacrno3HaBaHUsBELIECTB,'

*00BEKTHUBHO OLIEHUBATh HH(GOPMAIIHIO O BEIIECTBAX U XUMUYECKUXITPOIIECCax,'

*KPUTHUYECKH OTHOCUTHCS K TICEBJOHAYYHOU MH(OpMaIMY, HET0OPOCOBECTHOM pEKIaMe B
CpeacTBax MaccoBOWMH(OpMaLINY;

*0CO3HaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUHN MO XUMHUHU ISl IPAKTUUYECKOU 1eITeIbHOCTH
yeoBeKa,'

*CO3/1aBaTh MOJICTHM U CXEMBI JJIsl pelIeHHs Y4eOHbIX U MTO3HABATENbHBIX 3aa4, TOHUMATh
HE00XOIMMOCTh COOIIOICHHSI IPEANMMCAHUN, TTPEJIaraéMbIX B HHCTPYKIIHUSX IO UCIOJIE30BAHUIO
JIEKapCTB, CPEICTB OBITOBON XUMHH HJIP.



I

Conep:xanue 0CHOBHOI 00pa30BATEILHOM IPOrPAMMEI 110 NIpeAMeTy: «Xumus Ixaace»
ba30oBRIYDOBEHD.

IloBTOpEeHue u 00001IeHNe CBeleHUIl 0 Kypcy 8 Kiacca.- SuacoB

bunapubie coenuHenus. Okcuabl cojeoOpasymoomue u HecojeoOpasyromme. [ uapoKCHIbL:
OCHOBaHUsl, aMpoTepHbIe, KUCIOTHL. CpeiHne, KUCIIbIE, OCHOBHBIE COJIH.

O06o0uieHne cBeNeHUI O XUMHUYECKUX peakuusx. Kimaccupukanuss XMMUYECKUX PEeaKkIuid 1o
Pa3IMYHBIM OCHOBAHUSIM: COCTAaBY M YHCIy PEarupyromux U o0pa3yroomuxcsi BEUIECTB, TEIIOBOMY
3¢ (dekTy, HampaBIICHHWIO, W3MEHEHUIO CTEMEHEH OKHUCICHHUS JJEMEHTOB, OO0pa3yIONInX
pearupyroIue BemecTsa, ¢pase, NCIoIb30BAHUIO KaTalln3aTopa.

[lonsiTHEe 0 CKOPOCTM XMMHUYECKON peakuuu. DakTophl, BIMAIOIIME HA CKOPOCTh XUMUYECKUX
peakuuii: mpupoAa pearupyroliux BeIIeCTB, WX KOHLEHTpalus, TeMIiepaTypa, IUIOIAIb
CONPUKOCHOBEHUS, HAIMUME KaTtanu3aTtopa. Karamus.

JdemMoHcTpauuu

O3HakoMJIEHHE C KOJJIEKLIMSIMU METAJJIOB U HEMETAJUIOB.

O3HaKkoOMJIEHHE C KOJUIEKLIIMSIMU OKCUOB, KUCIIOT U COJIEH.

3aBUCHUMOCTh CKOPOCTH XUMHUUYECKOU PEAKIIMK OT IPUPOIbI PEarupyIOIIUX BEIISCTB.
3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKLUU OT KOHIIEHTPALMH PEarupyrolnX BEECTB.
3aBUCUMOCTh CKOPOCTU XMMUYECKON PeaklUy OT MIOLIaJH

CONPUKOCHOBEHHUS PEArupyroluX BEIECTB («KUIISIIUHN CII0i»).

3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKLUU OT TEMIEPATYPbl PEAarupyrOLIUX BELIECTB.

JlaGopaTopHbIe ONBITHI

1.BzaumosericTBe aMMHaKa 1 XJIOPOBOOPO/IA.

2.Peakius HeUTpanu3aluu.

3.Hab6monenue TemnoBoro 3ddexra peakiuu HeUTpanu3aiim.

4.B3anMoieicTBUE CEpHOM KUCIOTHI ¢ okcuaoM meau (I1).

5.Pa3noxenue nepokcuia BOJIOpoa ¢ IOMOIIIbIO KaTalla3blkapTodens

6.3aBUCUMOCTb CKOPOCTH XMMUYECKOMN peaKMU OT MPUPOJIbI PEarupyroIIuX BEIIECTB Ha
MpUMepe B3aUMO/ICHCTBUSI paCTBOPOB THOCYNb(aTa HATPHS U XJIopua 6apusi, THOCYb(aTa HaTpUS
U COJITHOU KUCIIOTHI.

7.3aBUCUMOCTb CKOPOCTH XMMUYECKOMN pEeaKIUU OT MPUPOJIbI METAIIIOB TPUHUX
B3aUMOJICVICTBUU C COJITHOMKHUCIIOTOM.

8.3aBHCUMOCTb CKOPOCTH XMMUYECKOM pEaKIUU OT MPUPOJIbI KUCIOT MPUB3aUMOICUCTBUU
HX CHKEIJIE30M.

9.3aBHCHUMOCTh CKOPOCTH XUMHYECKOUN pPEaKI[uu OT TeMIIepaTyphI.

10.3aBUCUMOCTH CKOPOCTH XUMHUYECKOU PEaKIIMH OTKOHIIEHTPAIUH.

11.3aBUCUMOCTBH CKOPOCTH XUMUUYECKON PEaKIIUU OT TUIOMIAN CONTPUKOCHOBEHUS
pearupyrouxBeeCTB.

12.3aBUCUMOCTh CKOPOCTH XMMUYECKOM PEAKIIUHA OTKaTaIu3aTopa.

XHMMHYeCKHE peakIMi B PacTBOPAX 3JIEKTPOJIUTOB.-104acos

[TonsiTe 00 SMEKTPOIUTHUECKON MUCCOIMANUA. DIICKTPOIUTHI U HEIJIEKTPOIHUTHI. MexaHu3m
JUCCOIIMAIMU 3JIEKTPOJIUTOB C PAa3IMYHBIM XapakTepoM CBsi3u. CTENeHb 3JIEKTPOIUTHYECKOU
nuccoranuu. CUIIbHBIE B CITa0bIe SJICKTPOJIUTHI.

OcHOBHBIE TIOJIOKEHHUS TEOPUH INEKTPONUTHIECKON nucconuanuu. Knaccudukaivs HOHOB B HX
cBoiicTBa. KHCTIOTHI, OCHOBaHUS U CONU KaK AMEKTPONIUTHL. VX Kimaccuukamus v JUCCOIUAITHS.

OO0mue XuMUYEeCKHe CBOMCTBA KHUCIOT: M3MEHEHHE OKPACKU WHIMKATOPOB, B3AUMOJACHCTBHE C
MeTaJUTaMH, OKCHJIaMHU U THJIPOKCHUIAMU METAJVIOB M COJSIMU. MoJIeKyJsipHbIe U MOHHBIC (TIOJTHBIE
Y COKpalIEHHbIE) YPaBHEHHUSIPEAKIIUHA.

XUMHUYECKUN CMBICI COKPAILEHHBIX YPAaBHEHMN. YCIIOBUA IPOTEKAHUS PEAKLHUU MEXIY
3JIEKTPOJIUTAMM J0 KOHIIA. PsA/1 aKTHBHOCTH METAJIJIOB.



OOmue XHMMHYECKHME CBOKMCTBA IIEJIOYEH: B3aMMOIEHCTBHE C KHUCJIOTaMH, OKCHAaMH
HEeMeTalyioB, comssMu.  OOmuMe  XMMHYECKHME  CBOWMCTBA  HEPACTBOPUMBIX  OCHOBAHMIA:
B3aUMOJICHCTBUE C KUCIOTAMH, PA3JIOKEHUE TPUHATPEBAHUH.

OOmue XMMHYECKHe CBOWCTBAa CPEIHUX COJICH: B3aMMOJCICTBHE C KHUCIOTaMH, IIeoYaMu,
COJIIMM U MeTaJlllaMu. B3aumMo1eicTBUE KUCIBIX COJIEH CO IIETOYaMH.

I'uaponu3, kak OOMEHHOE B3aUMOJCHCTBHE COJEH ¢ BOAOW. [WApPONM3 COMM CHIBHOTO
OCHOBaHUS U €1a00i KUCIOTHL. ['Maponaun3 conu cinaboro ocCHOBaHMS M CHIIbHOM KucioThl. [lkana
pH.

CBoiicTBa KHUCIOT, OCHOBAaHUM, OKCUIOB U COJIEH B CBETE TEOPUHU DJIEKTPOIUTUUECKON
JUCCOLIMAIMU U OKUCIIUTENIBHO - BOCCTAHOBUTEJIBHBIX PEAKLIUH.

JdemoHcTpanmu.

HcnbiTanne BEMECTB U UX paCTBOPOB Ha 3JIEKTPOIIPOBOIHOCTD.
3aBHUCHUMOCTD AJIEKTPOIPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHIICHTPALIUH.
JIBrKeHrEe OKpaAIEeHHbIX HOHOB B 3JIEKTPUUECKOM I10JIE.

OnpeneneHne xapakTepa cpelpl B pacTBOpax Cojieil.

JlabGopaTropHbie ONBITHI.

13. luccounanus ciaadbIX IEKTPOJIUTOB Ha IPUMEPE YKCYCHONUKHUCIIOTHI.
14.3meHnenre OKpacKu UHIMKATOPOB B KHUCIOTHOMCPE/IE.
15.Peakuiys HeHTpaau3aluy pacTBOpa MIENOUN PA3IUYHBIMU KHUCIOTAMHU.
16.ITonyuyenue ruapokcuaa meau(ll) u ero B3aumozeicTBre ¢ pa3inyHbIMUA KUCIOTAMHU.
17.B3aumopeiicTBre CuiabHbIX KUCIOT ¢ okcuaoMmenu(1l).
18-20. B3aumoelicTBre KUCIOT ¢ METAJUIAMU.
21.KadecTBeHHas1 peakuys Ha KapOOHAT-HOH.
22 .IlonyuyeHue CTyIHSI KDEMHUEBOM KHCIIOTHI.
23.KauecTBeHHast peaklys Ha XJIOpUJ - WIH CyIb(aT-uOHbI
24 .I3MeHeHne OKpacKH UHIUKATOPOB B LIEIIOYHOM cpefe.
25.B3aumopeiicTBIe IEN0Yel ¢ YTIEKUCIbIM Ta30M.
26.KauecTBeHHas peaklysi HA KATHOH AMMOHHSL.
27.IMonyuenune ruapokcuna meau(Il) u ero paznoxenue.
28.B3anmoeiicTBie kKapOOHATOB C KUCIOTaMH.
29.ITonyuenue rugpokcuna sxenesa(lll).
30.B3aumopeiicTBue xenesa ¢ pactBopoM cynbharamenu(1l)
IIpakTnueckas padoraNel
CBoiicTBa KUCTIOT, OCHOBAaHUM, OKCUOB U COJIEH B CBETE TEOPUHU DIEKTPOIUTHUUECKON
JUCCOIIMAIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINMA

HeMeTaJsILI M MX cOeAUHEHHUSA -25YacoB

CtpoeHue aToMOB HEMETAUIOB M UX TojlokeHue B [lepuommyeckoit cucreme. Psg
AIEKTPOOTpULIIATENbHOCTU. KpucTaminueckue pemeTku HEeMETaIOB — TMPOCThIX BEIIECTB.
Annorponust u e€ mpuunHbL. Du3nyeckue cBoicTBa HeMeTauioB. OOIHMEe XMMHYECKHUE CBOWCTBA
HEMETAJUIOB: OKUCIIUTENIbHBIE U BOCCTAHOBUTEIBHBIE.

l'anorensl, crpoeHre UX aTOMOB U MOJIEKYJ. DU3HUECKHE U XMMHUYECKHE CBOMCTBA TAJIOTEHOB.
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB TajlOTEHOB B 3aBUCUMOCTH OT UX TOJIOXKEHUS B
[Tepuonnueckoit cucteme. HaxokneHue rajmoreHoB B MPUPOJE W UX IMOJYyYCHUE. 3HAYCHHE U
MIPUMEHEHNE TaJIOTEHOB.

l'asoreHoBOIOPOZBI M COOTBETCTBYIOIIME WM KHCJIOTBI:  IUIABUKOBAasi,  COJsHAasd,
OpoMoBOAOpOIHAS, HOA0BOAOpOAHAs. ["anoreHuabl. KauecTBeHHBIC peakIiy Ha TAJIOT€HU/] ~-HOHBIL.
[IpumeHeHne coeTMHEHU rajJoreHoB U UX OMOJorHYecKast poJib.

O6bmas xapakrepuctuka 3iaemMeHToB VIA-rpynmnel. Cepa B npupojie u €€ mojryueHue.
AmoTponHsle Mo (UKALIMK Cepbl U UX CBOMCTBA. XMMUYECKHE CBONCTBA CEphl U €€ MPUMEHEHHE.

CepoBOJOpOZI: CTPOEHHE MOJIEKYJbl, (DU3MYECKHEe M XHMUYECKHE CBOICTBa, MOJy4YeHHE H

3HaueHne. CepoBogopoanas kuciota. Cynbduabl U ux 3HaueHue. JIromuHOPOPHI.



Oxcun cepsl (IV), cepHucras kucnora, cyabpuThl. KauecTBeHHas peakius Ha CylIb(QHUT-HOH.

Oxkcun cepol (VI).cepras kucnota, cyabdarel. Kpucramnoruaparsl. KauecTBeHHas peakius Ha
cynbdaT-HoH.

CepHasg KHUCJIOTAa - CHUJBHBIA deKTpoiuT. CBOWCTBa pa30aBICHHOM CEPHOM KHCIIOTHI, Kak
TUIUYHOM KHCIIOTBI: B3aUMOJAEWUCTBUE C METallllaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHAAMHU,
OCHOBAHHUSMH M aM(OTEPHBIMH THIIPOKCHAAMH, coiisiMu. KauecTBeHHas peakius Ha Cyinb(aT-uoH.

OOmast xapakTepuCTHKa »HJIEeMEHTOB VA-Tpymibl. A30T, CTPOCHME aroMa U MOJIEKYJIBL.
dusnuecKue 1 XUMHUUECKUE CBOMCTBA M IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OHOoIorniecKas
pOJIb.

AMMMaK, CTpPOCHHE MOJIEKYJIbl U (PU3NYECKHE CBOWCTBA. AMMUAayYHas BOJa, HAIATBIPHBINA CIMPT,
THIpaT amMMmuaka. JIOHOPHO -aKIEeNTOpHBIA MeXaHW3M O0pa3oBaHMA KAaTHOHA aMMOHHUSL.
BoccranoBurenbHble cBoiicTBa ammuaka. Conu aMMOHMS M UX HpuMeHeHue. KauecTBeHHas
peaxius Ha KaTUOH aMMOHHS.

Oxcuzpl a30Ta: HecoJeoOpasyrolue U KUCIOTHbIE. A30THCTas KUCJIOTa U HUTPUTHL. A30THas
KHCJIOTA, €€ IoJydeHne U cBorcTea. Hurparsl.

®ocdop, crpoenune aroma u amwtorporus. Pochumel. DPochun. Oxcua dochopa(V) u
oprodochopras kucinora. Docharer. Dochoprbie ynodperns. UHCEKTULIHIBL.

OO6mias xapakTepucTuka 3J1eMeHTOB [V A-rpymnmbsl: 0COOEHHOCTH CTPOCHHSI aTOMOB, MPOCTHIX
BEIIECTB U COEJAMHEHUH B 3aBHCHMOCTH OT IOJIOKEHMs 31eMeHTOB B Ilepuonndeckoit cucreme.
VYraepon. AmnorpornHsie MoaupuKanuu: anmas, rpadgur. AMopdHBII yriaepon u ero copra: caxa,
aKTUBUPOBAHHBIM yroiab. AjcopOuus. XuMHUeckue cBoiicTBa yriepoja. Kokcoxumuueckoe
IIPOM3BOJICTBO U ero npoaykuus. Kapousl.

Oxcun yranepona(ll): ctpoeHne Moisekyinsl, monydeHue u ero coiicrsa. Oxcun yraepona IV):
CTPOEHHE MOJIEKYJIbI, IIOJIyUEHUE U €ro CBOMCTBA. YroyibHasg KucioTa. Colu yrojabHOW KUCIIOTHI:
KapOOHATHI U THAPOKapOOHaThl. TeXHUYecKas U MUIIEeBas COJa.

Heopranuueckue u OpraHMdeckue BeEIIECTBA. YTIJIEBOAOPOJbl. XHMHUYECKOE CTPOCHHUE
OpPraHUYECKUX BELIECTB, KaK MOPSI0K COeAMHEHUs] aTOMOB B MOJIEKYJIE TI0 BaJIEHTHOCTH.

Mertan, 3TaH, Kak MNpeAeibHbIE YIVIEBOJOPOJABl. OJTWIEH M aUETWIEH, KaK HENpeneIbHbIe
(HeHachllIeHHbIE) yriieBooponabl. ['opeHue yrieBomoponoB. KadecTBeHHBbIE peakluMu Ha
HenpeJelbHbIE COSIUHEHMS.

OTWIOBBIN CHHPT, €ro MOJydyeHHe, NpUMeHeHue U (uznonorudeckoe jneiicrsue. TpéxaToMHBbIH
cnupt riuuepuH. KauecTBeHHast peakiivs HA MHOTOaTOMHBIE CIIUPTHI. YKCYCHas - MPeICTaBUTENb
KJ1acca KapOOHOBBIXKHUCIIOT.

Kpemuuii, crpoenue ero atoma u coiictsa. Kpemuuit B npupoje. Cunmnuuasl u cuinad. OKcun
kpeMHusA(IV). KpemHueBast kucinora u e€ coiu.

[IponsBonacTBo crekyna M neMeHTa. lIpoaykuus CHUIMKAaTHONW HPOMBIIIIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuka, papdop, dhasHc. OnTruueckoe BOIOKHO.

Hemerannsl B npupone. ®@pakinoHHasi MeperoHka *XUAKOTO BO3AyXa Kak CHOCO0 MOIy4YeHHs
KHCJIOpOAa, a30Ta, aprosa. [lonydyenue pocdopa, KpeMHUS, XI0pa, HoJa. DIEKTPOIU3 PAaCTBOPOB.

ITosnydyeHne cepHO KUCIOTBI: ChIPbE, XUMHU3M, TEXHOJIOTMUECKAsl CXEMa, METO| KUIIALLETO CI0s,
MPUHLMIIBI TEIUI00OMEHa, MPOTUBOTOKA M IupKyIsuu. Oneym. IIpousBoacTBo ammuaka: ChIpbE,
XMMM3M, TEXHOJIOTHYECKAs CXEMa.

JdemoHcTpanuu

Komnekuust HemMeTanos.

Monenu KpucTaNInYeCKUX PelETOK HEMETAUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp M MPUHLUIIBI €T0 PabOTHI.

I'opeHue HeMeTaIOB - MPOCTBIX BEIIECTB: cepbl, pocdopa, APEBECHOTO YIIIs.
OO0pa31bl TaJIOreHOB - IPOCTHIX BEIIECTB.

B3aumoeicTBue rajloreHoB ¢ MeTallIaMH.

BriTecHenue xyopa OpoMOM WIIKM HOJia U3 PAaCTBOPOB UX COJIEH

Komekuust npupoAHbIX COETMHEHUH XII0pa.

B3anmoaeiicTBre cepbl ¢ METaNIAMMU.

I'openue cepsl B KuCopoe



Komnnekuwust cynbpuaHbIx py.

KauecTtBenHnas peakuust Ha CyabGUI-HOH

Ob6eciBeunBaHuE OKPALICHHBIX TKaHEH U [[BETOB CEPHUCTHIM T'a30M.
B3anMozeincTBre KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTBI C MEBIO.
OOyrnuBaHue OPraHUYECKUX BEIIECTB KOHIEHTPUPOBAHHOMN CEPHOM KUCIOTO.
Juarpamma «CocTaB BO3ayXay.

Buneodparments! u cnaiiasl «[Itnusn 6a3zapsiy.

[Tony4yenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Pa3noxxenue 6uxpomara aMMOHUS.

B3anMopeiicTBre KOHLIEGHTPUPOBAHHOM a30THOW KUCIIOTHI C MEJIBIO.

I'openue y€pHoro nopoxa.

Pa3noxxeHre HUTpaTa Kajiaus U TOpEHUE IPEBECHOIO yrojibka B HEM

OO0pa3ip! TpUpOTHBIX coeauHeHuit pocdopa.

I'openue pocdopa Ha Bo3ayxe U B KUCIOPOJIE.

[Tonmyaenue 6enoro gochopa 1 UCTIBITAHUE €TO CBOHCTB

Komnnexuust «O6pa3iipl MpUPOAHBIX COSTUHEHUN YTIEPOIar»

[Toptper H. JI. 3enunckoro. IlornomieHne akTHBUPOBAHHBIM YIJIEM PAaCTBOPEHHBIX BELLIECTB
WJIM Ta30B.

YeTpoicTBO IPOTUBOTA3a.

Monenu MOeKyn MeTaHa, 3TaHa, THJICHA U alleTUIICHA.

B3aumopeiicTBue 3tuieHa ¢ OpoMHON BOIOM U pacTBOPOM II€pMaHraHaTa Kajusl.
OO01ne XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOW KHCIIOTHI.
KauecTBeHHas peakiiysi HA MHOTOAaTOMHbBIE CITUPTHI.

Komnekuust «O6pa3iibl NpUPOIHBIX COSAMHEHUN KPEMHUS.

Komnekuus crekia, KepaMuKH, IEMEHTa U U3/1€TUH U3 HUX.

KOHHGKI_[I/ISI MpOAYKIINH CHHHK&THOﬁHpOMLIIHJICHHOCTI/I.

Buneodparments! u cnaiasl «IIpou3BoACTBO CTEKIIA U LIEMEHTAY.

Komnexknuns «IIpupogHeie coeqMHEHUSIHEMETAIIIIOBY.

Buneogparments! u cnaiiapl «@pakiimoHHas EPETOHKA KHUJIKOTO BO3TyXa»

Buneodparments! u cnaiiasl «lloaydenne Bogopo/a, KUCIOPOAa U raJloreHOB

ANEKTPOIIUTUYECKUM CIIOCOOOM.

Monenu annapaToB Ui IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mognenb KUIsmero cios.

Mozenb KOJIOHHBI CUHTE3a aMMHUaKa.

Buneodparments! u cnaiiasl «I[Ipon3BoiCcTBO CEPHOM KMCIOTHI».

Buneodparments! u cnaiasl «I[Ipon3BoicTBO aMMHaKay.

Konnexknust «Cripb€ 1151 MOTYyYEHUSI CEPHOU KUCTOTHI.
JlabopaTopHbIe ONBITHI

31.Pacnio3HaBaHue rajgoreHu 1-uoHOB.

32.KauecTBeHHBIE PEAKLIUU Ha CyIb(aT-HuOHBI.

33.KauecTBeHHas peakiusi Ha KAaTHOH aMMOHHUS.

34.Xumunueckue CBONCTBA a30THOM KUCIIOTBI, KaK 3JIEKTPOJIMTA.

35.KauecTBeHHbIe peakuuu Ha pocdar-uoH.

36.11omyuenue u CBOMCTBA YrOJIbHOW KHCIIOTHI.

37.KauecTBeHHas peakius Ha KapOOHAT-HOH.

38.1IponyckaHue yriaekucioro ra3a 4epes3 pacTBOp CHIIMKaTa HaTpHsl.
IIpakTnyeckune padorTsl

2.13y4yeHnie CBOMCTB COJISIHOM KUCIIOTHI.

3.M3y4eHne CBOWCTB CEPHOM KHUCIIOTHI.

4.Ilony4yeHre aMMuaKka U U3y4€HUE ET0 CBOWCTB.

5.I1ony4yeHue yriekucioro ra3a u u3y4eHue ero CBOMCTB.



MeTtaaiabl 1 UX coeqnHeHus -1749acoB

[Tonoxenune meramioB B [lepuonnueckoit cucreMe xumudeckux 3neMeHToB Jl. . Menneneesa,
CTPOEHHUE HMX aTOMOB M KPUCTAJJIOB. MeTallsinyecKkasi CBSi3b M METa/UIMYECKasl KpUCTauTMdecKas
pemiéTka. Pu3nyecKkne CBOWCTBA METAUIOB: JJIEKTPO- M TEIUIONPOBOJHOCTh, OTPAKAIOIIAS
CIOCOOHOCTB, MIACTHYHOCT. CIUIaBbl YEPHBIE U [IBETHHIC.

Meramibl Kak BOCCTAaHOBUTENH. OIJIEKTPOXUMHUYECKHU Pl HanpsbkeHuil. Bzaumopneiicteue
METaJUIOB C HEMETAJIJIaMH, OKCUJAMU, KUCIIOTaMH, COISIMU. AJTFOMUHOTEPMHUSL.

CrtpoeHre aTOMOB U TIPOCTBIX BEIIECTB MICTOYHBIX METANIOB. 3aBUCUMOCTb (PU3UYECKUX WU
XUMHUYECKUX CBOMCTB INEIOYHBIX METAIOB OT 3apsA/iOB sjiep UX aToMoB. OKCHUJIBI U THAPOKCH]IBI
LIEJIOYHBIX METAJUIOB, WX IOJYy4Y€HUE, CBOMCTBA, INMpPUMEHEHHE. BaxkHelmme coau MIeNOYHBIX
METaJUIOB, UX 3HAYEHHUE B KUBOW M HEXKUBOU MPUPOJIC U B )KU3HU YEIIOBEKA.

CrpoeHue aTtoMOB M IPOCTBIX BELIECTB IIEJIOYHO3EMENbHBIX METAJJIOB. 3aBUCHMOCTh
(U3HYECKUX ¥ XUMUYECKUX CBOMCTB IIEIOYHO3EMENIBHBIX METAIOB OT 3apsOB s/Iep UX aTOMOB.
Okcuabl U TUAPOKCHUIBI HIEIIOYHO3EMENBHBIX METAJIOB, UX MOJYyYEHUE, CBOMCTBA U MPUMEHEHHE.
Baxkueiimme conu mENOYHO - 3eMENIbHBIX METAJUIOB, UX 3HAYCHUE B MPHUPOJE U KU3HU YEIOBEKA.
Kap6oHnatsl 1 ruipokapOOHAThI KA.

XKécTtrocTb BOIbI: BpeMeHHas u 1ocTosiHHasA. CrocoObl yeTpaHeHHsI BPEMEHHOM JKECTKOCTH.
CrniocoOsl ycTpaHeHHs TOCTOSTHHOM XKECTKOCTH. IOHUTHL.

Coenunenus alfOMUHUS B IPUpOe. XUMUYECKHE CBOMCTBA amfoMUHUsI. OCOOEHHOCTH OKCUJIA U
THJIPOKCHIa AIIOMHHHS Kak aM(pOTEepPHBIX COeIUHEHWH. BakHeimme comw amroMuHHS (XIJIOpHU,
cynbdar).

OcobeHHOCTH CTpOCHUs aToMa jxesesa. JKene3o B mpupose. Baxneiimme pyast xene3a. OKCHIIBI
u ruapokcuasl xkeneza(ll) u xenesa(Ill). Conu >xeneza(Il) u xenesza(Ill). O6HapyxeHHe HOHOB
KAaTHOHOB JK€J€3a B pacTBOpE. 3HaUEHHUE COEIMHEHUH Kele3a.

Koppo3usi xumuueckass U 3JIEKTpOXUMHUYECKasd. 3alllUTa METAUIOB OT KOppo3uu. MeTamibl B
Mpupojie: B CBOOOJIHOM BUJIe U B BHUJie coearHeHui. [lonsatue o metamtypruu. YépHas u 1BeTHAS
Metamutyprus. [lupomeramnyprus, ruIpoMeTaiIyprusi, dJeKTpoMeTauyprus. JJoMeHHbI nporecc.
[TepepaboTka yyryHa B cTajgb. DJIEKTPOJIU3 PACIIIABOB.

JdemMoHcTpanuu

B3anmoneincTeue HaTpus, JUTHS U KAJIBLIUSA C BOJOM.

['openue HaTpusi, MarHus U kee3a B KUCIOPOJIE.

Bcemnbllka TEpMUTHOR CMECH.

B3anmopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.

B3anMopeiicTBre adtOMUHMS C KUCIOTAMH, 1IEJI0YaMU U BOAOM.

B3anMopeicTeure xene3a 1 Meu C XJIO0POM.

B3aumozeicTBue Meau ¢ KOHLEHTPUPOBAHHON CEPHOM KUCIOTON U a30THOU KUCIIOTON

(paz0aBiIeHHON U KOHIICHTPUPOBAHHOM).

Oxkpacka MmIaMeHl COEUHEHUSMHU 1IETOYHbIX METAJIJIOB.

Oxkpacka miaMeHu COeJUHEHUAMH 1IETOUYHO3EMENbHBIX METAJIJIOB .

T"amenue n3BecTy BOOH.

[Tonyuyenue xECTKON BOABI B3aUMOICHCTBUEM YTIIEKUCIOTO C U3BECTKOBOM BOJIOM.

VYcrpanenue BpeMeHHOM KECTKOCTH KUTITYEHUEM U TJOOABKOM COJIBI.

YcTpaHeHne MOCTOSHHOM JKECTKOCTH 100aBKOM COJBI.

WoHUTHI ¥ IPUHIMT UX AeHCTBUS (BUACO(PArMEHT).

Komekuust nprupoaHbIX COCTUHEHUN ATFOMUHHSL.

Buneodparments! u cnaiiapl «OKCHT ATFOMUHUS B €70 MOAU(DHUKAITII.

[Tonyuenue ampoTepHOTO THUAPOKCHUIA ATTFOMUHUS U UCCIIEIOBAHHUE €TO CBOMCTB.

Konnekuust «XuMuueckre MICTOYHUKH TOKA.

Pe3ynbraThl AIUTEILHOTO YKCIIEPUMEHTA TT0 H3YUYCHHUIO KOPPO3HUH CTAbHBIX M3CIIUA B
3aBUCUMOCTH OT YCJIOBHI MPOLECCOB.

Boccranosnenue menu u3 okcuaa meau(Il) Bogopomaom.

Buneodparmentst u cnaiiasl «[Ipon3BOACTBO UyTryHa U CTATH.



Buneodpparments! u cnaiiapl «3aenus U3 yyryHa u CTajim.

Buneodparmentst u cnaiiasr «[Ipor3BOACTBO ATFOMUHUSY.
JlaGopaTropHbie ONBITHI

39.B3aumozeiicTBue xenesa ¢ pactBopom cynbhara meau(Il).

40.ITonyuyeHre n3BECTKOBOM BOJIbI U OMBITHI C HEM.

41.ITonyuenue ruapokcunoB xkene3a(ll) u (I1I).

42.KauecTBEeHHBIE pEAaKIIMU HA KATUOHBI JKEJe3a.
IIpakTuyeckue padoThl

6.ITomy4yeHue >keCTKOM BOABI U CLIOCOOBI €€ YCTpaHEeHHUSI.

7.PemieHne 3KCrIEpUMEHTANIBHBIX 33/1a4 110 TeMe «MeTaliby.

XuMUS ¥ OKPY KaIoLasi cpeja -24aca

Crpoenne 3emnu: sSApo, MaHTHs, 3€MHas KOpa, WX XUMHUYECKUH coctaB. Jlutocdepa n eé
XUMUYeCKUi coctaB. Munepanbl. Pynbl. Ocanousnsle mnoponbl. IlomesHele uckomaemsle.
XUMHUECKUH cocTaB THAPOChepbl. XUMUYECKHIA COCTaB aTMOC(EpHI.

HcTouyHuKM XMMHUYECKOro 3arps3HEHHs] OKpykawied cpeabl. ['nmobanbHbIE SKOJIOTHYECKHE
npoOJIeMbl  YeNOBEYECTBA: TMAPHUKOBBIM A(PQEKT, KUCIOTHBIE JJOXKIH, O30HOBBIC JBIPHI.
MexyHapoIHOE COTPYJHHUYECTBO B OOJACTH OXpPaHbl OKPYXAlOUIeH cpelbl OT XHWMHUYECKOTO
3arpsi3HEHUS. «3eIEHasT XUMUS.

JdeMoHcTpamun

Buneodparments! u cnaiasl «CtpoeHue 3eMiId U €€ XUMUYECKUI COCTaB.
Komnnekuust MuHepasioB ¥ TOPHBIX IOPO/I.

Komnekuus «Pyapl MmeTaminosy.

Buneodparments! u cnaipl «l 1odansHble SKOJIOTHYECKHUE TPOOIEMbI UETIOBEYECTBAY.

JlaGopaTopHbIe ONBITHI

43.13yueHue rpaHura.

O0001meHNe 3HAHMI 10 XUMMH 32 KYPC 0CHOBHOI mKoJbI. [Toaroroska k
OCHOBHOMY rocy1apCTBEHHOMY 9K3aMeHYy -S4acoB

CTpOGHI/Ie aToMa B COOTBCTCTBUU C IIOJIOXKCHUEM XHUMHUYCCKOI'O 3JICMCHTA B HepHOHquCKOﬁ
cucreme. CTpoeHHE BEIIECTBA: XMMHMUYECKas CBS3b W KPHUCTAJUIMUECKHE PEHIETKH. 3aBUCUMOCTH
CBOfICTB O6p330BaHHI)IX 3JICMCHTAMHU HpOCTI)IX BCIIICCTB (MCT&J’IJ’IOB, HEMCTAJIJIOB, 6J1aFOpO)1HBIX
ra3oB) OT TOJOXKEHHUs d3IeMeHTOoB B llepuoanueckoil cucteme. TUMONOTHS HEOPraHUYECKUX
BEILIECTB, JEICHUE UX Ha KJIacChl U rpynmnsl. [IpexcraBureny.

[Tpu3Haku U ycloBUSA MPOTEKAHUS XUMHUYECKUX peakiuid. TUIONOrus XUMHYECKUX PEaKIHi 1o
pa3J'II/I‘-IHI)IM OCHOBAHMUSIM. PeaKHI/II/I HNOHHOTO O6M€Ha. OKI/ICJ’H/ITGJ'II)HO-BOCCTaHOBI/ITeJ'II)HBIe
peaxiuu.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTePHbIE XUMUYECKIE CBOHCTBA
CONIe00Pa3yIIMUX OKCHIOB, TUAPOKCHUIOB (OCHOBAaHUH, KUCIOT M aM(POTEPHBIX
THAPOKCHJIOB),COJICH.



TeMaTnuyeckoe NJIAHMPOBAHUE

Ne Coneprxkanue marepuana KonuuectBo
/o 4acoB
IToBTOpeHue n 00001IeHNE cBeleHUI 10 Kypcy 8 kiacca. XuMHYecKHe peakuu
-5 yacoB
1 Knaccugukanus HeopraHuyeckux BEIECTB U UX HOMEHKJIaTypa
1
2-3 | Knaccudukanus XMAMAYECKHX PEaKIMi 110 Pa3InYHBIM OCHOBAHUSM 2
CrapToBblii KOHTPOJIb
4-5 | TloHaTHe 0 CKOpOCTH XUMUYECKOH peakuuu. Karanus. 2
XumMuyecKue peakuuu B pacreopax -10 yacos
6  [DIeKTposUTHYECKas AUCCOLUALMS 1
7 OCHOBHBIE MOJIOKEHUS TEOPUU ITEKTPOIUTUYECKON TUCCOLUALIUU 1
(TS0
8-9 | XuMmuueckre CBONCTBA KUCIOT B CBETE TCOPUH JIEKTPOIIMTHYCCKOM 1
JUCCOLMALUU
10 | XuMuueckue CBOMCTBa OCHOBAHHUI B CBETE TCOPUH 1
JIEKTPOIUTUYECKOH TUCCOLALuU
11 | XuMuueckre CBOMCTBa COJICH B CBETE TEOPHH AIICKTPOTUTHICCKON 1
MUCCOLUALUH.
12 | Tlonarue o TuApPOIIU3E COJEH. 1
13 | IpakTuuyeckas padora 1. 1
Pemenne skcriepuMEHTAIBHBIX 337a4 110 TEME
«DIIEKTPOIUTUYECKAS TUCCOLIMALIMS
14 | O6o0menme U cucTeMaTu3anus 3HaHUIA 10 TeMe «XUMUYECKHe 1
peaxkuuy B paCTBOPAX 3JIEKTPOJIUTOBY
15 | KonTpoasHas padora 1 mo remMe «XUMHYECKHE PEAKIINH B 1
pacTBopax 3MEKTPOIUTOB
Hemerauibl 1 MX coequHeHHd -25 4YacoB
16 | OOmas xapakTeprCcTHKa HEMETAILIOB 1
17 | O6mas xapakTtepuctika 1eMeHToB VIIA rpynmsl — rajgoreHos 1
18 | CoeaMHEHHATATIOTCHOB 1
19 IIpakTyeckas padora 2. «/3ydyeHne CBOMCTB CONSIHON KUCIOTHD) 1
20 | OOmias xapakTeprctika ieMeHToB VI A - xanpkorenoB. Cepa 1
21 | CepoBogopo ¥ CYITbQMUIBL. 1
22 | KucnopojHblie COeTMHEHUS CephI 1
23 | IlpakTuueckasi padora 3. «/3yueHue CBOWCTB CEPHOI KUCIOThI» 1
24 | OOrmmas xapaKTepUCTUKA XUMHYSCKUX 3JIeMeHTOB VA Tpymibl. A30T 1




25

Ammuak. Co aMMOHUA

26 | IlpakTuyeckasi padora 4.
«IlonydyeHne aMMHuaKa U U3y4eHUe €ro CBOMCTBY
27-28 [KucimopoocoaeprKaline COSIMHEHUS a30Ta.
29 | docdop U ero coeqUHEHUS
30 | O6mas xapakrepucTuka 3neMeHToB |V A- rpymmsl. Yriepo.
31 | Kucnopocoaepxaiiue COeTMHCHUS yriiepoia
32 | IlpakTuyeckasi padora 5.
«[TomyueHne yriekuciaoro ra3a u U3y4eHue ero CBOMCTB»
33 YrneBoaopobl
34 | KucnopojcoaepKaiine OpraHuuecKue COeTMHEHUS
35 Kpemuuii u ero coeguHeHus
36 CunukaTtHasi IPOMBILUIEHHOCTb
37 [Tonyyenue HemeTauIOB
38 | [lony4yeHue BaKHEHIINX XUMUYECKUX COCIMHCHUIMA
39 O600mmenue o reme «Hemeramibl U UX COSTUHEHUSD
40 | KonTpoJbHas padora Ne2 o teme «HemeTasnsl u ux
COEMHEHUS»
Metannbl ¥ ux coenuHenus -17 yacos
41 | Tlonoxenune MetauioB B [leproanueckoii cucreMe, CTpOSHUE
aTOMOB U KPHUCTAJIJIOB
42 | OOmre XuMHUYECKHe CBONCTBA METAJIOB.
43-44 | OOGmas XxapaKTepUCTHKA IIETOYHBIX METAJIIOB
45-46 | OOGmmas XxapaKTepUCTHKA IIET0THO3EMENTbHBIX METAIIJIOB
47 | XKEcTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEeHUs
48 IIpakTuyeckas padora 6. «IlonyueHue *ecTKOM BOJbI U CIIOCOOBI
€€ yCTpaHEHUS»
49 AJTIOMUHHHN U €70 COeTUHEHUS
50-51 | JK&cTKOCTh BOJIBI M CIIOCOOBI €€ YCTPaHEHHSI
52 | llpakTuyeckas padora 7
«Penienne 3KcriepMMEHTANBHBIX 3a/1a4 M0 TeMe «MeTalb»
53 Koppo3us MeTainnos u crnocoObl 3alIUThl OT Hee
54-55 | Merasutel B ipupoje. [loHsTHe 0 MeTaurypruu




56 O0600611eHMEe 3HaHUM 110 TeMe «MeTaILIbI») 1

57 | KonrpoanHas pagora 3 o teme «MeTayuibi» 1

XuMus 4 OKpY:Kalomas cpeaa -2 yaca

58 | Xumuueckasi OpraHu3aiusi MIaHeThl 3eMIIS. 1

59 | Oxpana OKpyKaroIiel cpeibl OT XUMUYECKOTO 3arps3HeHUS 1

O06o00meHne 3HAHU 0 XUMMHUM 32 KyPC OCHOBHOM mK0Jbl. [loaroroska k OCHOBHOMY
rocyaapcrseHHomy 3k3ameny (OI'9) (5u).

60 | BemecTBa 1

61 | Xumudeckue peakiuu 1

62 | OCHOBBI HECOPTAHMYECKOH XUMHUHU 1

63 [ToBTOopenue u 06061IeHUE 110 TeMe. [1oAroTOBKa K KOHTPOJIbHOM 1
pabore

64 | Kourpoabuas padora Ned «ITorosas 1o Kypcy OCHOBHOM 1

IIKOJBI»
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