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1.IlosicHUTeIbHAS 3aNIMCKA

ApantupoBanHas pabodas mporpamMma Mo XUMHU s 8-9 KJIaccoB COCTaBJIeHA HAa OCHOBE CIEAYIOIMIMX HOPMAaTHBHO-TIPABOBBIX H
WHCTPYKTHBHO-METOJMUECKUX JTOKYMEHTOB:UII O0YYarOIUXCs C 3alepKKOMncuxudeckoro pa3sutus (nanee — 311P) Ha ypoBHE OCHOBHOTO
o0mero oO6pa3oBaHUACOCTABICHA B COOTBETCTBUU ¢ DenepabHBIM TOCYAAPCTBEHHBIM 00pa30BaTEbHBIMCTAHIAPTOM OCHOBHOTO OOIIETO
obpazoBanus (Ilpuka3 Munmnpocsemenus Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MHHHCTEpCTBOM IOCTUIMH Poccuiickoit
Oepnepannn 05.07.2021 r., per. Homep 64101) (nanee — DI'OC O00O), AganTupoBaHHON OCHOBHON 00pa30BaTEIbHON IPOrPAMMOI OCHOBHOTO
oO1ero odbpazoBanusi oOyyJaronuxcs ¢ 3aaepxkon ncuxudeckoro paszsutust MbOY COILL Ne5 (manee — [TAOOIT OOO 3I1P), [IpumepHoit
pabodeil mporpammbl y4yeOHOro mnpeamera «Xumus» (0a30BbI YpOBEHb), MPOrpaMMOIl BOCHUTaHUS OOYYAIOLIUXCS MPH MOJIYYEHHUU
OCHOBHOTO 001Iero 00pa3oBaHus, C YUETOM PACIpeNeICHHBIX M0 KjaccaM MPOBEPSEMBIX TPeOOBaHWN K pe3yibTaTaM OCBOCHUSOCHOBHOM
00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO 00mIero 0Opa3oBaHWS H DJIEMEHTOB COJCP)KaHUs, MPEJICTABICHHBIX B YHHUBEPCATHLHOM
Koaudukarope Mo XxuMuu, KoHmenimm npernogaBanusi yaeOHOTO peaAMeTa « XUMUs», B 00pa30BaTeIbHBIX opranu3anusix PD, peanusyrommx
OCHOBHBIE 00111€00pa30BaTelIbHbIE IPOrPAMMBI.

2. O0mast xapakTepucTHKa y4e0OHOr 0 mpeamera

VYueOHbIH mpeaMEcT «XUMHUSD» BXOJUT B MpeaAMCTHYO 001acTh ((ECT@CTB@HHOHay‘IHI)Ie MpCaAMCThD). B cucreme CCTCCTBCHHOHAYYHOTI'O
06p330BaHI/ISI XHUMMUS KaK yqe6HLIﬁ npeaMET 3aHUMACT BA>KHOC MCCTO B ITIO3HAHWU 3aKOHOB IIPUPOILI, (bOpMI/IpOBaHI/II/I Haqu0171 KapTUHBI MHpa,
CO3JaHUM OCHOBBI XHMMHUYCCKHX 3HaHI/II\/'I, H606X0,Z[I/IMI>IX JJIsL TIOBCEIHEBHOM JKU3HHU, HABBIKOB 3I0POBOI'0 U 0e30MacHOro 1A 4CJIOBCKa M
OKPY)KaIOH_Ieﬁ €T0 CpCIbl 06p333 KHN3HU,a TAKXKXC B BOCIIMTAHHNH AKOJIOTMYECKOHU KYJIbTYPHIL.

YcnemHocTh HN3Y4YCHUA XUMHUHU CBA3aHaA C OBJIAJICHUCM XUMHUUYCCKUM }ISBIKOM,CO6J'IIOI[€HI/ICM IIpaBHJI Oe3omacHOM pa6OTBI IIPpH BBIITOJIHCHUHA
XUMHYCCKOT'O 3KCIICPUMCHTA, OCO3HAHUCM MHOTI'OYUCIICHHBIX CBSI3CH XHMHUH C APYIruMiu npeaMEeTaMu IMKOJIbHOT'O KypcCa.

HporpaMMa BKJIFOYAeT B CEOS OCHOBBI HeOpFaHI/I‘IeCKOﬁ nu OpFaHH‘IeCKOﬁ XUMMHU. | 1aBHON wmpaeen IporpamMmsbl ABJIICTCA CO3JaHHC
0a30BOro KOMILIEKCa OIIOPHBIX 3HAHUU 10 XUMHUH, BBIPAKCHHBIX B (bopMe, COOTB@TCTBYIOHICﬁ BO3pacCTy o6yqafom1/1xc;1 U UX OCOOBIM
06pa?>0BaTeJH>HLIM HOTpe6HOCT5{M.

B conepxanuu JaHHOTO Kypca MpeICTaBIeHbl OCHOBOIOJIAraloI[MEXUMUYECKHE TEOPETHUECKNE 3HAHUS, BKIIFOUAIOIIUE U3yUYEHHUE COCTaBa
U CTPOCHUSBELIECTB, 3aBUCUMOCTH MX CBOWCTB OT CTPOCHHS, MPOTHO3UPOBAHHUE CBOWMCTB BEILIECTB, MCCIIEIOBAHUE 3aKOHOMEPHOCTEU
XUMHYECKUX MPEBPALICHUN U MYTEH YIPABICHUS UMHU B LEIAX IMOJYyYEHUs BEIIECTB U MATEPUATIOB. T€OPETUUECKY0 OCHOBY M3YUYEHHS
HEOPraHWYECKON XMMHUU COCTABIIIET aTOMHO-MOJIEKYJIsIpHOE yueHue, [lepunoanueckuii 3axkoH .M. MenaeneeBa ¢ KpaTKMMU CBEICHUSMHU
0 CTPOCHUU aTOMa, BUJIaX XUMHUYECKON CBS3U,3aKOHOMEPHOCTSIX MIPOTEKAHUS XUMHUYECKUX PEAKLIHIM.

B m3ydenuun xypca 3HauMTEeNbHAS POJb OTBOJUTCS XUMUYECKOMYIKCIIEPUMEHTY: MPOBEICHUIO MPAKTUYECKUX U JJAOOPATOPHBIX padoT,
OTMCAHMIO PE3yJIbTaTOB YYEHUYECKOTO IKCIIEPUMEHTA, COOMIOICHUIO HOPM U IIPpaBUiI 6€301acHOi paboThl B XMMUYECKON J1a00paTOpHH.



Peanuzanus nanHo# nporpaMmsl B Iipoliecce oOydeHus mo3Boaut oOydarommumcs ¢ 3[1P ycBouth kiitoueBble XUMUUECKUE KOMITETCHITUU
Y TIOHSTH POJIb U 3HAUEHUE XUMHUU CPEIU APYTUX HAYK O MPHUPO/IE.

N3ydyenne XuMHuM cHocoOCTBYET (OPMHUPOBAHUIO Yy OOYyYarOIIMXCS HAy4YHOT'O MUPOBO33PEHHS, OCBOCHHUIO OOIEHAy4YHBIX METOJIOB
(HabmroneHue, U3MepeHue,3KCIePpUMEHT, MOJECIUPOBAHUE), OCBOCHHUIO MPAKTUYECKOTrO MPUMEHEHHUsl HayYHBIX3HAHUH, OCHOBAaHHOTO Ha
MEXIPEIMETHBIX CBA3SIX ¢ npeameramu «Okpyskaromuil mMupy», «Pusuka», «buonorus», «l'eorpadus», «Matematuka» u Gpopmupyer
KOMIIETEHIIUHU, HEOOXOUMBIE JUIsl POJIOJIKEHHS 00pa30BaHUsl B 001aCTH €CTECTBEHHBIX HayK.

N3ydenne xumMuun crnocoOCTBYET pa3BUTHUIO y oOyuatouuxcs ¢ 3[1P mpocTpancTBeHHOTO BOOOpakeHus, (PyHKIIMOHATBHOW IPAMOTHOCTH,
YMEHUS BOCIPUHUMATh U KPUTHYECKH aHAJIU3UPOBaTh MHPOPMAILUIO, MPEICTaBICHHYIO B pa3IMUHbIX (hopMax. 3HAYUMOCTb MPEAMETA TS
pa3BUTHS JKU3HEHHOW KoMIieTeHIuu oOyvarouquxcs ¢ 3[IP 3akimioyaeTcss B yCBOGHUM OCHOBBI XMMHMUYECKHUX3HAHUN, HEOOXOIUMBIX JIsI
MOBCEHEBHOM M3HU; HaBBIKOB 3JI0POBOI0 M 0€30MacHOrO AJIs YeJOoBeKa M OKpY’Karollled ero cpeabl oOpasza KU3HU; (GOPMUPOBAHUU
JKOJIOTUYECKOU KYJIbTYPBI.

[Iporpamma oTpaxaer cojiep:kaHue 00yueHus: MpeaMeTy « XUMHUSD» ¢ YYETOMOCOObIX 00pa30BaTeNbHbIX MOTPEOHOCTEN 00yYaroImuXCs ¢
3I1P. OBnageHue y4yeOHBIM NMPEAMETOM «XHUMHUSD MPEACTABIAET ONpeAeTeHHYI0 TpYIHOCTh Aisi obydatoniuxcesa ¢ 3[IP. Oto cBs3zaHo ¢
0COOEHHOCTSIMU MBICIIUTEIbHONAEATEIbHOCTH, IEPUOANYECKMMH KOJIeOaHUSIMI BHUMAHUS, MaJIbIM 00bEMOM HaMsTH, HEI0CTATOYHOCTbIO
o011ero 3araca 3HaHUH, OHWKEHHBIMIIO3HABATEIbHBIM HHTEPECOM M HU3KHM YPOBHEM PEUYEBOI0 Pa3BUTH.

Jlyis mpeonioyieHus TPYIHOCTEM B M3yUeHUHM Y4eOHOro Mpeamera «XuUMus» HeoOxoauMma ajganTaius o0bemMa M Xapakrepa y4yeOHOro
MaTepuaia K MO3HABATEIbHBIM BO3MOKHOCTSIM JAHHOW KaTeropuu OOydarolIMUXCs, Y4eT UX OCOOEHHOCTEH pa3BUTHUS: HCIOJIb30BaHHE
QITOPUTMOB, BHYTPUIIPEAMETHBIX U MEKITPEIMETHBIX CBsI3€i, TOCTENIEHHOE YCIOKHEHUE U3yUyaeMOro MaTepuaa.

HpI/I N3Y4YCHUU XMUMHHU HeO6XOZ[I/IMO OCYLICCTBJIATDH B3aUMOJICHCTBHE HA HOHHC@HCOpHOﬁ OCHOBC.

TeopeTnueckuii MaTepuall pPEKOMEHAYETCS U3y4aTh B IPOLIECCE MPAKTUYECKOU AEATEIbHOCTU. BO3MOKHO BBIJIEIIEHUE OTIEIBHBIX YPOKOB
Ha pEIIeHHE 3a/]ad B CBSI3U CO CIIOKHOCTBIO aHanm3a Tekcra oOywarorumucs c¢ 3[IP. Opranuueckoe €IMHCTBO MPAKTUYECKOH U
MBICIIUTEIBHOU JEATENHHOCTH OOYYaIOIMIUXCS Ha YpOKax XHMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO Oa3MCHBIX
XUMHYECKHUX 3HaHUN 1 yMeHuil. Oco00e BHUMaHUE NIPHU U3yUYEHUU XUMHUH YJIEISIETCS U3YUCHHUIO «CKBO3HBIX)» TOHITHI ¥ ()OPMUPOBAHHIO
HaBbIKa CTPYKTYPUPOBAHUS MaTepHalIa.

Henan n 3a1a4u M3y4yeHHUs y4eOHOro npeamMeTa « XuMus»

Obwue yenu w3ydeHus ydeOHOro mpeamera «XuMus» mnpexactaBieHsl B IlpumepHoit paboueil mporpamMme OCHOBHOTO OOILIEro
oOpa3zoBanusi. OHM aKTyaJH3UPOBAHBI C YUYETOM HOBBIX NMPUOPUTETOB B CUCTEME OCHOBHOIO OOIIEro oOpa3oBaHMs, HAMPABICHHOCTH
o0y4yeHHsI Ha pa3BUTUE M CAMOPA3BUTHE JHUYHOCTHU,(hOPMUPOBAHUE €€ MHTEIUIEKTa U oO0mIel KyiabTypbl. OOyueHne yMEHHUIO YUUTHCS H



MIPOJOJIKATh CBOE 00pa30BaHME CaMOCTOSATEIBHO B HACTOSIEE BPEMs SIBJIIETCS OJHOM M3 BaKHEHIIMX (QYHKUIUH Yy4EOHBIX IPEIMETOB, B
TOM YHCJIE U «XUMHW.

Jlia obyuarontuxcs ¢ 3I1P, Tak ke, Kak U 17151 HOPMAaTUBHO Pa3BUBAIOLIUXCSI CBEPCTHUKOB, OCBAaUBAIOIIMX OCHOBHYIO 00pa30BaTEIbHYIO
MporpaMMy, JOMUHUPYIOIIEE 3HAU€HUE TPUOOPETAIOT TAKUE yeau, Kak:

. dbopMHUpOBaHUE HMHTEILICKTYAIbHO PAa3BUTON JUMYHOCTH, TOTOBOW K COTPYIHHYECTBY, CAMOCTOSTEIBHOMY TPUHSTHIO
PEIICHHIA, CITOCOOHOWAIAITHPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSM KU3HU;

. HAIPaBJICHHOCTh OOYYCHHMS Ha CHCTEMAaTHYEeCKOe TMPHUOOIICHUE YYalluXCsd K CaMOCTOSTEIBHOW ITO3HABATCIILHON
JCSTCIIBHOCTH, HAYYHBIM U MPAKTUICCKUM METOJIaM TIO3HAHHMSI, (POPMHUPYIONTUM MOTHUBAIIMIO H PA3BUTHECITOCOOHOCTEH K XUMUM;

. o0ecreueHne yCIoBUid, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00YYAIOIIUMHUCS OMBITa Pa3HOOOPA3HOM NESITEIbHOCTH, TTO3HAHUS
W CaMOITO3HAHUS, KITFOYEBBIX HABBIKOB (KIFOYCBBIX KOMIICTCHIIMN), WMEIOIIUX YHHBEPCAILHOE 3HAYCHHE JUIS PA3IMYHBIX BHUOB
JCSTCIIBHOCTH;

. (bOpMPIpOBaHI/Ie YMGHI/Iﬁ 00BACHATH U OILICHUBATD SABJICHUA OKPYXKAOIIETO MHPA HA OCHOBAHUH 3HAHUM U OIIbITA, ITOJTYYCHHBIX
IIpHU U3YyYCHUH XUMUU;
. (bOpMPIpOBaHI/Ie y 06yanOHII/IXC$I TYMaHUCTHYCCKHX OTHOHICHPIﬁ, INOHUMAaHUALICHHOCTH XUMHNYCCKUX 3HAHUM JJIsA BI)Ipa6OTI(I/I

HKOJIOTMUYECKH 11eJ1IeCO00pa3HOro MOBE/IEHUSI B OBITY U TPYAOBOM AESITEIHOCTH B LIEISAX COXPAHEHUS CBOETO 37I0POBBS U OKpYKaroIen
IPUPOJIHOM Cpeabl;

= pa3BUTHE MOTHBALlUM K OOYYEHHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIHUTAaHHWIO Ha OCHOBE YCBOGHUS
o0111e4eI0BeYeCKUX IEHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpoduIiIs U HAMPaBIEHHOCTH JajibHEHIIero o0yueHusl.

Kypc nampaBneH Ha penieHue ciaeayolux 3a0ay, 00eCeUnBaOINX Peau3aliio JINYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIbHOCTHOTO

HOJIXOJI0B K 00yueHuto xuMuu odydaromuxcs ¢ 3[1P Ha ypoBHe ocHOBHOTO 00111er0 00pa3oBaHus:

(i)OpMPIpOBaHI/Ie IICPBOHAYAJIbHBIX CHUCTCMATU3NPOBAHHBIX HpeIICTaBJ'IeHI/Iﬁ 0 BCHICCTBAX, HUX IIPCBpAIICHUAX W JIIPAKTHYCCKOM
IIPUMCHCHUH, OBJIAJICHHUC MOHSITUHHBIM alrapaToM U1 CUMBOJIMYCCKHUM A3BIKOM XHUMHUH;

= 0CO3HaHHE OOBEKTHBHOM 3HAUMMOCTH OCHOB XMMHUYECKOM HAyKU KaK 00JaCTHCOBPEMEHHOIO €CTECTBO3HAHMS, XMMUYECKHX
MPEBpAIICHUN HEOPraHWYECKUX M OPraHMYeCKUX BEIIECTB KaK OCHOBBI MHOTUX SIBJICHUN >KUBOM M HEKMBOM MpPUPOABI; yriyOieHHe
IIPECTABIECHUI O MaTepUaAIbHOM E€UHCTBE MUPA;

= OBJIQJICHHE OCHOBAMH XHUMHUYECKOM TI'PaMOTHOCTHU: CIIOCOOHOCTBIO aHAIM3MPOBATh U OOBEKTHBHO OLIEHHWBAThH JKU3HEHHBIC
CUTYAIlH, CBA3aHHbIEC XMMHEN, HaBbIKaMH 0€30MacHOT0 OOpaIleHHs C BEIECTBAaMH, HCIOIb3yEMbIMH B IOBCETHEBHON KU3HU; YMEHUEM
aHaJTM3UPOBATh U TUIAHUPOBATH SKOJIOIMUYECKU 0€30MacHOe MOBEACHUE B LENIAX COXPAaHEHUS 370POBbS U OKPYIKAIOIIEH CpeJibl;

= (dbopMupoBaHNEe YMEHHI YCTaHABIUBATh CBS3HM MEXKIY pealbHO HAOII0OAaeMbIMH XMMUYECKUMH SBICHUSIMH U MPOIECCAMH,
MPOUCXOAAUTIMHB MUKPOMHUPE, OOBSICHITh MPUIMHBI MHOT000pa3usl BEIIECTB, 3aBUCUMOCTh MX CBOIMCTB OT COCTaBa U CTPOCHHSI, a TAKXKe
3aBUCHMOCTD IPUMEHEHUS BEILECTB OT UX CBOMCTB;

= MpUOOpPETEeHNE OMbITA WCIOIB30BAHMS PA3IMYHBIX METO/J0B M3YUCHHUsS BEIECTB, HAOMIOAEHUS 3a MX MPEBPAIICHUSAMU TPH
MIPOBEJIEHUU HECIOKHBIXXUMHUECKHUX IKCIIEPUMEHTOB C MCIOIb30BaHUEM Ja00PATOPHOIO 000PYJOBaHMS U IPUOOPOB;



= (hopMHUpOBaHUE MPEACTABICHUN O 3HAUEHUH XUMHUYECKON HAYKH U PEUICHUMCOBPEMEHHBIX IKOJIOTMYECKUX MPOOJIEM, B TOM
quCclie B IPEAOTBPAIICHUH TEXHOTEHHBIX U YKOJIOTUYECKUX KAaTacTpo.

Oco0enHocTu 0TOOpa M afanTallMU Y4eOHOr0 MaTepUaJia 1o XuMHHu

OOyuenue yueOHOMY MpeaMeTy «XUMHsS» HEOOXOAUMO CTPOUTHh Ha CO3JAHUU ONTHUMAJIbHBIX YCIOBUW JJIi YCBOEGHHUS IPOrPaMMHOTO
Matepuaina oodyqatomumucs ¢ 3[1P. bonpioe BHUMaHue JOMKHO OBITh yI€JIE€HO OTOOPY YUEOHOI0 MaTepuaia BCOOTBETCTBUU C MPUHLIUIIOM
JOCTYITHOCTU TpPHU COXpaHeHHH o0miero 6a3oBoro ypoBHsA. OH JOKEH MO COAEpKaHMI0 U 00beMy OBbITh aJalTHPOBAHHBIM IS
oOyuatomuxcs ¢ 3[IP B cOOTBETCTBUM ¢ MX 0COOBIMU 00pa3oBaTeNbHbIMU MOTpeOHOCTSIMU. ClielyeT oONerdyuTh OBJIaIeHUE MaTepruaIoM
oOyuaromumucs ¢ 3IIP mocpencTBOM ero AeTaqbHOTO OOBSCHEHUS C CHCTEMATHUYECKUM MOBTOPOM, MHOTOKPATHOM TPEHHUPOBKOH B
MPUMEHEHUH 3HAaHUI C UCTOIb30BaHUEM MTPUEMOB AJITOPUTMHU3ALUHU U BU3YaAJIbHBIX OMOP, 00yUEHUsl CTPYKTYPUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue 1715 MOJIHOLEHHOTO YCBOGHHUS YU4EOHOTr0 MaTepuaia UMEeT Oropa Ha MEXIPEIMETHbIE CBSI3U BOIPOCOB, H3y4aeMbIX
B JAaHHOM KypcCe, C TAKUMU yueOHbIMU TIpenMeTaMu Kak «I'eorpadusy, «dusuka», «buonorusy». [o3Bossis paccMaTpuBaTh OJIMH U TOT XK€
y4eOHbI MaTepHuall C pa3HbIX TOUYEK 3PEHUS, MEKIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro JIyYIlIeMy OCMBICIEHHIO, 0ojee MPOYHOMY
3aKPEIUICHUIO MTOIYYEHHBIX 3HAHUN U MIPAKTUYECKUX YMECHUM.

[Ipyn moAroToBKE K ypoKam YYHUTENb JOJDKEH MPeaycMOTpeTh (OpMUpPOBaHUEY OOYyYalOIIMXCS YMEHHH aHalIM3UpOBaTh, CPABHUBATD,
000011aTh U3y4aeMblii MaTepHall, MIIAHUPOBATH MPEJICTOSIIYI0 padOTy, OCYIIECTBISATh CAMOKOHTPOJIb.

Heo6xo1mMo OCTOSTHHO CIEANTH 3a MPABMIIBHOCTBIO peueBoro oopMiieHUs! BbICKa3biBaHUM oOyyatomuxcs ¢ 311P.

B cBsi3u ¢ 0COOEHHOCTAMU TOBEACHUSH AesTeNbHOCTH oOydaromuxcs ¢ 3I1P(pacTopMokeHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXO0IUM
CTPOXKAUIINKA KOHTPOJIb COOTIOACHUSI MPABUIT TEXHUKU OE30MaCHOCTH MPHU MPOBEAICHUHU Jab0paTOPHBIX pabOT B XUMUYECKOM KaOWHETe.

Buasbl nesareabnoctu odyuawomuxcs ¢ 3I1P, 00yc/10B1eHHBICOCOOBIMU 00Pa30BATEIBLHBIMH NMOTPEOHOCTAMHU M O0ecneYnBAKOIIHNeE
OCMBICJIEHHOE OCBOEHNE COeP:KAHNU 00pa3oBaHMs MO NpeaMeTy « XUMUS»

Copepxannie BUAOB JHesTenbHOCTH oOydaromuxcsi ¢ 3[IP Ha ypokax Xumuu oOIpenensieTcss UX OCOObIMH OOpa3oBaTEIbHBIMU
notpebHocTsamu. [Tomumo mmpoxoncnoiabzyembix B OOIT OOO ob6mux as Bcex 00ydaromuxcsi BUOB JAITEIbHOCTUCICYET YCUIHUTh
BUJIBI JIESITENHHOCTH, CHEIUGUYHBIC I JAHHOW KaTeropuu oOydaromuxcs, s 0OeCreYeHHs] OCMBICIIEHHOTO OCBOCHHUS COJEP KAHHUS
o0pa3oBaHUs 1O MPEIMETY: YCUIICHUE MPEAMETHO-TTPAKTUIECKON JESTEIBHOCTH C aKTUBU3AIIMEH CEHCOPHBIX CUCTEM; UepPEIOBAHNE BUIOB
NEeSATEIbHOCTH, 3aJeMCTBYIOIINX Pa3IUYHbIE CEHCOPHBIE CHUCTEMBI; OCBOEHHME MaTepuaia C ONOpOM Ha alrOpUTM; «IOLIAroBOCTH» B
M3YUYEHUU MaTepuaia; UCIOJb30BaHUE AOMOTHUTEIHHON BU3yaIbHOM OMOPHI (TJIaHbl, 00pa3Ibl, CXEMBbI, IIA0JIOHBI,0MOPHBIEC TA0IUIbI). J1J1s
pazButust 'y oOyuarommxcs ¢ 3I[IP ymeHuss nenate BBIBOABI, JOPMUPOBAHMSI TPAMOTHOTO PEYEBOTO BBICKA3bIBAHUS HEOOXOIUMO
MCIOJIb30BaTh OMOpPHBIE CJIoBa U Kiuine. Ocoboe BHUMaHUE CIENyeT YISIUTh OOYYSHHUIO CTPYKTYPHPOBAHUIO MaTepHalia: COCTABJICHUE



PUCYHOUHBIX M BepOaJbHBIX CXEM, COCTaBJIEHHME TaOJMUI], COCTABJIEHHWE KIACCU(PUKAIUU C OOO3HAUYEHHBIMM OCHOBAHUSAMHM JUIS
KJIacCU(UKALIMY U HAIIOJIHEHUE UX MPUMEPAMHU U JIp.

[IpumepHas TeMaTuyeckas 1 TEpMUHOJIOTrHYecKas jekcuka coorserctsyer OOIT OOO.

Jia oOywarommxcsi ¢ 3[IP cymiecTBeHHBIMU SIBISIIOTCS MpPHEMBI pabOTHI C JIEKCMYECKHMM MaTepuajioM Mo mnpeamery. lIpoBoautcs
creruaibHasi padoTa o BBECHUIO B aKTUBHBIH CII0BAph 00YYarOIMINXCs COOTBETCTBYIOIIEH TEpMUHOIOTHH. MI3ydyaeMble TEpMUHBI BBOASTCS
Ha [TOJINCEHCOPHOH OCHOBE, 00sI3aTeNIbHA BU3YyallbHas OIEPIKKA, AITOPUTMBI pa0OTEI € ONIPEIECIICHUEM, OITOPHBIE CXEMBI JUIAKTyJI3alUH
TEPMUHOJIOTUH.

3.Mecmo yueonozo npeomema «Xumus) 6 yueoOHom niamne

B cootBercTBuM ¢ DeepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOI'O 00111er0 00pa3oBaHus y4eOHBII mpeaMeT
«XUMHs» BXOJUTB MPEAMETHYIO 001acTh «EcTecTBeHHOHAYUHbIE MPEAMETBD» U SIBISETCA00A3aTeNbHBIM JIJIS1 U3yUEHUS.

VY4eOHbIM MIIaHOM Ha €€ u3yuyeHue oTBesieHo 136 yueOHbIX YacoB — MO 2 4 B HEJEIN0 B 8 U 9 KjaccaXx COOTBETCTBEHHO.

Copepxanue ydyeOHOTO mpeamera «XuMmus», npeactaBieHHoe B [IpumepHoii paboueit mnporpamme, cootBerctByeTr ®I'OC OOO,
paspaboraHo ¢ yuerom IIpumepHOI OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus Mo y4eOHOMY MpEeIMETY
«Xumus», cooTBeTCTBYeT [IpuMepHON ananTUPOBAHHOM OCHOBHOW 00pa3oBaTeNbHOM IporpaMMe OCHOBHOIO OOIIEro oOpa3oBaHUs
00y4aromuxcs ¢ 3aJAepKKON MCUXUYECKOTO Pa3BUTHSL.

4. Onucanue yeHHOCMHBIX OPUCHIMUPOG COOCPIHCAHUSA YUEOH020 NpeOmema

VY4eOHblii mpeaMeT «XUMUs», B COACP)KaHUU KOTOPOTO TJIABHBIMU KOMIIOHEHTaMHU SIBJISIIOTCS] HAYYHbIE 3HAHUS U HAYy4YHBIE METO/IbI TO3HAHMS,
MO3BOJISIET MPOOYKIaTh y YUAIIUXCS SMOIIMOHAIBHO-IEHHOCTHOE OTHOIIICHHE K M3y4aeMOMy marepuaiy. B pesynbrare yueOHOTrO mpolecca
CO3/Iat0TCs YCIOBHS JUIst GOPMUPOBAHUS cuchiembl yeHHocmeil. [lo3naBarenbHas GyHKIUS y4eOHOTO ITpeMeTa

«XUMHSD 3aKITF0YACTCS B CITOCOOHOCTH €0 COACPKaHNA pa3BUBATb HCHHOCTHLIC KAYCCTBA Y YUHAIINXCA.
Ilo3nasamenvhuie UEHHOCmu.:

OMHOUWIEHUE K.

v XHMHMYECKUM 3HAHMSM KaK OJJHOMY M3 KOMIIOHEHTOB KYJIbTYPbI UEJIOBEKa;
v/ OKpYXarolleMy MUPY KaKk MUPY BEIIECTB U MPOUCXOIAIINX C HUMH SIBICHHIA;
v/ TI03HaBaTENHHOM JEATETHHOCTH (TEOPETUUECKON M SKCIIEPHMEHTAIBHON ) KaK MCTOUYHHKY 3HAHUH;

NOHUMAaHUue.

v 00BEKTUBHOCTH ¥ JJOCTOBEPHOCTH 3HAHHI O BEIIECTBAX U MPOUCXOIAIINX C HUMH SBIICHUSIX;



v/ CIIOHOCTH 1 OECKOHEYHOCTH TpoIIecca MO3HaHuMs (Ha IPUMEPE UCTOPUN XUMHUYECKUX OTKPBITHI);
v’ JIefCTBUSI 3aKOHOB MPHUPOJIB M HEOOXOIMMOCTH HX YUeTa BO BCEX Cepax AesITeNbHOCTH YeTIOBEKa;
v/ 3HauEHMS XMMHYECKHUX 3HAHWUH JUIS peIICHNUS TII00ABHBIX MTPOOJIeM YeTI0BEUeCTBa.

Ilennocmu mpyoa u 6vima:

v/ OTHOIIEHWE K TPYJOBOH NEATEIHHOCTH KaK €CTECTBEHHOW (DM3MUYECKOW M HMHTEIUICKTYyalbHOW MOTPEOHOCTH, TPYAy KaK TBOPUECKOM
NESATEIBbHOCTH, TO3BOJISAIONIEH NPUMEHATh 3HAHNS Ha MTPAKTHUKE;

v/ COXpaHEHHE W MOJIEp’)KaHNue COOCTBEHHOTO 3/I0POBbS M 3/I0POBBSI OKPY’KAIOIINX, B TOM YUCIIC OPraHHM3aIHs IMTAHKs C YIETOM COCTaBa v
SHEPreTUYECKON LIEHHOCTH MUILIH;

v’ coOJrO/ICHNE TIPaBHJI OE30ITACHOTO MCTIOIb30BaHMS BEIECTB (JIEKAPCTBEHHBIX MPETapaToB, CPEICTB

OBITOBOM XUMUH, IECTUIHUAO0B, TOPHOYC-CMA30YHBIX MAaTCPHUAJIOB U ,Hp) B HOBC@)IHGBHOP'I KU3HU,

v/ 0co3HaHHE JAOCTHOKCHHA JIMYHOI'O YCIIEXa B pr,)lOBOﬁ ACATCIIBHOCTH 3a CYET COOCTBEHHOM KOMIIETEHTHOCTH B COOTBETCTBHUH C
COLUAJIbHBIMU CTaHAApTaMHU.
Hpaecmeenuble UCHHOCMU.:

v oTHOmIIeHHE K cebe (OCO3HaHWE COOCTBEHHOTO JOCTOMHCTBA, YyBCTBO OOIIECTBEHHOTrO JOJITa, JAUCIUIUIMHHUPOBAHHOCTh, YECTHOCTh U
IPaBJAUBOCTH, POCTOTA U CKPOMHOCTb, HETEPIUMOCTh K HECIPaBEIIMBOCTH, PU3HAHKUE HEOOXOAUMOCTH CAMOCOBEPILICHCTBOBAHUS);

v/ OTHOUICHHWE K JPYTUM JIOASM (TYMaHU3M, B3aMMHOE YBOKEHHE MEXIY JIIOAbMH, TOBAPHIIECKAs B3aUMOIIOMOIIb U TPEeOOBATEILHOCTS,
KOJUIEKTUBU3M, 3200Ta O APYTHX JIHOIISIX);

v OTHOUICHHE K mpupoje (Oepe’kHOE OTHOIICHHE K ee 0OraTCTBY, HETEPIUMOCTh K HAPYIICHUSIM JKOJOTHYCCKUX HOPM M TPEeOOBaHHH,
HKOJIOTMUECKH TPaMOTHOE OTHOIIEHHE K COXpaHEHUIo ruapocdepsl, aTMOC(epbl, MOYBbI, OUOChEphl, YEIOBEYECKOTO OpraHU3Ma; OIEHKa
JEMCTBUS BOMPEKH 3aKOHAM TIPUPOIbI, TPUBOSIIETO K BOSHUKHOBEHHIO INI00ATBHBIX MPOOIIEM);

v TIOHMMaHuE€ HEOOXOJMMOCTH YBAXKHTEJIHHOT'O OTHOIICHHS K JIOCTIDKEHUSIM OTEYECTBEHHOW HAYKH, UCCIIEIOBATEILCKON AeSATebHOCTH
POCCHIICKUX YUEHBIX-XUMHUKOB (TTATPUOTHUYECKIE TyBCTBA).

Kommynukamuenule yennocmu:

v/ OTHOIIIEHHE K HOpMaM $3bIKa (€CTECTBEHHOTO M XUMUYECKOT0) B Pa3IMYHBIX UCTOUHUKAX UHMopmanmu (iuteparypa, CMU, Untepuer u

ap.);
v/ TIOHUMaHKE HEOOXOIMMOCTH MPUHSTHSI PA3TMYHBIX CPEJICTB U MPUEMOB KOMMYHHUKAITUH;

v TIOHMMaHU€ HEOOXOIMMOCTH TONy4YeHUsT MH(OpMAIUK W3 PA3IMYHBIX HCTOYHHKOB, €€ KPUTHUYECKOW OICHKH, MOJTHOTO WM KpaTrkoro (B
3aBHCHUMOCTH OT LIEJIN ) U3JI0KEHUS;

v TIOHMMaHWE BaXHOCTHU BEJCHHUS TUAJIOTA JIS BBISIBJICHHUS PA3HBIX TOYCK 3PSHUS HA pacCMaTpUBaeMyto HH(DOPMAIIHIO; BEIPAKEHUS IMIHBIX
OILICHOK W CYXXICHHIA;, IPUHSITHS BBIBOAA, KOTOPBIA (POPMUPYETCS B MPOIIECCE KOMMYHHUKAIIHH.

Acmemuueckue yeHHocmu:

v\ nozumuenoe 4YBCMBEHHO-YEHHOCMHOE OMHOULeHUE K. K OKPYXKAIIIEMy MHDPY (KpaCOTa, COBCPHICHCTBO W TI'apMOHUA Oprmanmeﬁ



IpPUPOABI U KOCMOCAa B LIEJIOM); HNPUPOJHOMY MHPY BEIIECTB M UX MPEBPALIEHUI); BBINOJIHEHUIO Y4eOHBIX 3aJad Kak K Ipoleccy,
JOCTABJISIOIIEMY JCTETHUECKOE YHOBOJIBCTBUE (KPAaCHBOE, M3SIIHOE PELICHUE WIN J0Ka3aTeNIbCTBO, IIPOCTOTA, B OCHOBE KOTOPOM JIEKUT
rapMOHUS);

v/ TOHMMaHHEe HEOOXOIMMOCTH M300paKeHUSI NCTUHBI, HAYYHBIX 3HAHUHA B UyBCTBEHHOHN (hopMe (HampuMmep, B IPOU3BEICHUAX NCKYCCTBA,
MOCBSILIEHHBIX HAYYHBIM OTKPBITHUSAM, YYEHBIM, BELIIECTBAM U X MPEBPALICHUIM).

N3yyas xumulo, yyamiyecs: y3Hal0T O MaT€pUaIbHOM €IMHCTBE BCEX BEILECTB OKPY)KAIOIIETOMUpPa, OOYCIOBIEHHOCTH CBOMCTB BEIECTB
UX COCTaBOM M CTPOCHHMEM, II03HABAEMOCTH HIIPEICKA3yEMOCTH XUMUYECKHUX ABICHUM. 1103TOMY Ka)KIplil 4EIOBEK, )KMBYIIMI B MUPE
BEILECTB, JJOJHKEH UMETh OCHOBBI (DYHJaMEHTAIbHBIX 3HAHUN MO XUMUU (XMMHUYECKasi CUMBOJIMKA, XUMHUYECKHUE TIOHATUS, (PaKThl, OCHOBHBIE
3aKOHbl W TEOpPHUH), IMO3BOJSAIOUIME BHIPAOOTATh MPEJICTABIEHUS O COCTABE BEIIECTB, UX CTPOEHUH, NPEBPALIEHUSX, MPAKTUYECKOM
MCIOJIb30BaHMH, a TaK)Ke 00 OMACHOCTH, KOTOPYIO OHU MOTYT MPEJCTABIISTh.

N3ydenne cBOMCTB BEUIECTB U UX MPEBPAILICHUN CIIOCOOCTBYET Pa3BUTHUIO JJOTUYECKOTO MBILUICHHUS], a MPaKTUYecKas padoTa ¢ BeleCTBaMu
(J1abopaTopHBIE OIBITHI) — TPY I0JIIOOUI0, aKKYpaTHOCTH U coOpaHHOCTU. Ha mpuMepe XuMuu yyaiuecs nojydaroT NpeJICTaBICHUsT 0 METoAax
MTO3HAHMS, XapPAaKTEPHBIX JJI1 €CTECTBEHHBIX HAYK - IKCIIEPUMEHTAIIBHOM U TEOPETUYECKOM.

S.ITnanupyemoie pe3yromamol:
B nenom pesynbraTel ocBoeHus odyuatouumucs ¢ 3[1P yyeObnoro npeamera

«XuMHs» JOJDKHBI COBMANaTh C pe3yjbTaTaMH MpPUMEpHON paboueld mporpaMMbIOCHOBHOIO 001iero oopasosanus. Hanbonee 3HaunMbIMu
SIBJISIFOTCSI:

Jluunocmmnbwie pe3yibmamaot.
MOTHUBaALMA K 06y‘leHI/II'O 151 ueneHaHpaBneHHoﬁ HOSH&B&T@J’IBHOI\/'II[e}ITeJ'IBHOCTI/I;
YCTAaHOBKA Ha OCMBICJICHUC JIMYHOI'O OIIbITA, Ha6HIO,I[eHPIﬁ 3d XUMHWYCCKHUMHU SKCIICPUMCHTAMU,

OpuCHTAalMA Ha IIpaBUJIa HHIWNBHAYAJIBbHOI'O MW KOJUICKTHBHOI'O 0e30macHOro IMOBCACHUA IIPpU B3aUMOJCUCTBUU C XMMHUYECKUMM
BCIICCTBAMHM U COCINHCHUAMMU,

MPAKTUYECKOE M3yueHue MpoQeccuii U TpyJia pa3IudHOro poJia, B TOM YHUCIEHA OCHOBE MPUMEHEHUS M3y4aeMOTo MPEJAMETHOTO 3HAHUS
(HammpuMep, TabOpaHT XUMHUYECKOTO aHAIIN3a);

YBAXKEHUE K TPYy U pe3ybTaTam TPYI0BOU JIEATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY MOCTPOCHMIO AajbHEHIIeH WHAMBHUyaTbHOUTPACKTOPHHM OOpa30BaHUS HA OCHOBE OPUEHTHUPOBKU B MHpE
npodeccuii 1 mpohecCHOHANBHBIX TPEANOYTeHUN, YBAKUTEIFHOTO OTHOIICHUS K TPYY;

OCO3HaHHC CBOCTO MMOBCACHUA C TOYKH 3PCHU OIIACHOCTH WA 663OHaCHOCTI/IILHH cels uu AJI OKPYIKAOIINUX,



OCHOBBI JKOJIOTHYECKOM KYJIBbTYPHI, COOTBCTCTBYIOIHeﬁ COBPEMCHHOMY YPOBHIO 3KOJOTMYCCKOI'0O MBIIIJICHHA, HpI/IO6peTeHI/Ie OIIBITa
OKOJIOTHYCCKHU OpHCHTHpOBaHHOﬁ Hp&lKTH'—ICCKOﬁ ACATCIBHOCTHU B )KU3HCHHBIX CUTYAIIUAX;

OCO3HaHHE TMOCIEACTBUI U HENPUATHE BPEAHBIX NPUBBIYEK (YIOTPEOJICHUS alIKOTOJIsI, HAPKOTHUKOB, KypeHUs1) U UHBIX (OopM Bpena Juist
(bU3MYECKOT0 U ICUXUYECKOTO 3/I0POBbSI;

MPUHATHE PEIIECHUN B KU3HEHHOM CUTyallMM Ha OCHOBE IEpEHOCa IMOJYYEHHBIX B XOJA€ OOyuYeHHUs 3HAHUN B aKTyaJlbHYIO CUTYalHIO,
BOCHOJIHATH Je(UIUT NHPOPMALIUU;

T'OTOBHOCTH 0T6I/IpaTB " UCIIOJIb30BAaTh HY>KHYIO HH(i)OpMaIII/IIO B COOTBETCTBHHU C KOHTEKCTOM >KU3HCHHOM CUTyanuu.

Memanpeomemmnbwie pe3ynromamal

Ognaoenue YHUBEpCaAi1bHbIMU yueﬁnbmu NO3HABAMEIbHLIMUOCUCIMBUAMU.:
BBIABJIATHE IPUYMWHEBL U CIICACTBUSA IPOCTBIX XUMHUYCCKUX HBHGHHﬁ; OCYHICCTBJIATH CpaBHCHHC, KHaCCI/I(l)I/IKaIII/II-O
XUMHWYECKHUX BCUICCTB 10

3aJIaHHBIM OCHOBAHHAM U KPHUTCPUAM IJI YKA3aHHBIX JIOTUYCCKUX onepaum”l; CTPOUTH JIOTHYCCKOC CYIKICHHUC II0CJIC
MpcaABaprUTCIIbLHOTO aHaJIM3a,

BKJTIOYAIOIIEE YCTAHOBJICHHE TPUYMHHO-CIICACTBEHHBIX CBSI3EH;
BBISIBJIATE JAeUIINTHI WHPOPMAIIMH, TaHHBIX, HEOOXOAMMBIX IS PEIICHHS IMOCTABICHHOW 3a/1a4H;
npeoOpa3oBhIBaTh HHGOPMAITUIO U3 OJTHOTO BUA B APYroi (TaOIHIly B TEKCTH TIp.);

CO31aBaThb, IPHUMCHATL U Hp606paSOBBIBaTB S3HAKN U CHUMBOJIbI, MOACIIN WM CXCMbI IJIA PCIICHUA y‘{e6HBIX K IIO3HABATCJIBHBIX 3aJa4d C
IIOMOIIBIO II€AAarora,

C IIOMOLOIBIO IT€garora IpoBOIAUTDb XUMHUYECKUI OIIBIT, HECJIOKHBIN OKCIICPUMCHT, IJId YCTAHOBJICHUA 0COOCHHOCTEH 00BEKTa HN3Yy4YCHH,
IIPUYIHMHHO- CJICACTBCHHLBIX CBsI3CH M 3aBUCUMOCTEH 00BEKTOB MCIKOY CO60ﬁ;

C MOMOIIIBIO TIEJIaroTa WK CaMOCTOSTEIBHO POPMYITUPOBATH 0000IIEHUS ¥ BEIBOJIBI IO Pe3yJIbTaTaM MPOBEACHHOTO HAOIIOICHUS, OTIBITA;
MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE XUMHUUECKHUX MTPOLECCOB U UXIIOCIEICTBUS;

MCKaTh WM OTOMpaTh HH(POPMALIMIO WM JaHHBIE U3 HCTOYHUKOB C YUETOM MPEAIOKEHHON yueOHOM 3a/1auM U 3aJaHHBIX KPUTEPHUEB.

Ognaoenue yHUGEPCAIbHLIMU YHEOHBIMU KOMMYHUKAMUGHBIMU OCHCIMGUAMU:
OpPraHU30BBIBATh Y4eOHOE B3aUMOJICHCTBHE B rpyIIe (ONMPEaeATh OOLIUE LEH, PACIPEICIISITh POJIHU, TOTOBAPUBATLCS JAPYT C IPYTOM U
T. 1.).



C IOMOIIBK IIearora Wi CaMOCTOSITEIBHO COCTAaBJIATH YCTHBIE W IIHCBMEHHBIE TEKCTBHI C HCIIOIB30BAHMEM WIUIFOCTPATUBHBIX
MaTepHuasoB Ul BBICTYIUICHHUS [IEPE] ay IUTOPUEH;

OpPraHU30BBIBaTh Yy4€OHOE COTPYJHUYECTBO U COBMECTHYIO JIEATEIBHOCTh CYYUTENIEM M CBEPCTHUKAMM; pabOTaTh UHJIMBUIYAbHO U B
rpynme: HaxoIuThOOIee pelIeHne M pa3peliaTh KOHQJIMKTBI Ha OCHOBE COIJIACOBAHUS MO3MIMI My4yeTa MHTEPECOB; pOpMYIUpPOBATH,
apryMEeHTHpOBaTh M OTCTaMBaTh CBOE€ MHEHME;OIICHHUBATh KA4ECTBO CBOEr0 BKJIaJa B OOWMHA MPOAYKT, NPUHUMATh U Pa3leisaTh
OTBETCTBEHHOCTh M IPOSBJIITH TOTOBHOCTh K MPEIOCTABICHUIO OTYETA

nepes rpynmnou.

Osniadenue ynugepcaibHblMu y4eOHbIMU PE2YIAMUBHBIMU OCUCMBUAMU:

oOHapyXHBaTh U POPMYITUPOBATH YUEOHYIO MTPOOIEMY, ONIPEACISITh 1Ieidh YICOHON NeATeTbHOCTH;

BJIaICTh OCHOBaMH CAaMOKOHTPOJIA, CaMOONLCHKH, IPHUHATHA pemeHHﬁ U OCYHCCTBICHUA OCO3HAHHOTO BI)I60pa B yqe6H0171 u
MO3HaBaTEIbHON JCATCIIBHOCTH,

COOTHOCHUTH CBOM JCHCTBUS C IUITAHUPYEMBIMH Pe3yJbTaTaMHu, OCYLIECTBISTHKOHTPOIb CBOEH JEATENBHOCTH B MPOLECCE JOCTUKEHUS
pe3ynbTara, ONpeAessiTh CHOCOObl NEHCTBUI B paMKax MPEAOoKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOM ACUCTBUS B
COOTBETCTBUHU C U3MEHSIOIIEHCS CUTYaIUEH;

JaBaTh aJCKBaTHYIO OIEHKY CUTYaIlMd W Tpeyiarath IUIAaH €€ U3MEHCHHS, MPEIBHUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TPH
perieHnr yueOHoM

3aJadu,

IIOHUMAaThb IIPUYHHBI, II0 KOTOPBIM HC OBLI JOCTHUTHYT Tpe6yeMLIﬁ pe3ybTaT ACATCIIBHOCTH, OIIPCACIIATH INIO3UTHUBHLIC HM3MCHCHHUSA U
HaIIpaBJICHUA, Tpe6y}0m1/Ie JlanbHEeNIIeH pa60TBI; OCO3HAHHO OTHOCHUTLCA K APYIromMy 4C€JIOBCKY, €TI0 MHCHHIO.

Ilpeomemmnuie pe3yromamot

B cocraBe mpenMEeTHBIX pe3ylbTaTOB MO OCBOEHHUIO O0S3aTENBLHOTO COACPKAHMS, YCTAHOBIEHHOTO JaHHOW TpUMEpHOW paboueii
MPOrpPaMMOM, BBIJICISIOT: HAYyYHBIC 3HAHMS, YMEHUS M CIOCOOBI NEHCTBUM, crielupuiecKue s yueOHOro mpeaMera « XUMHUs, BUIBI
JeSITEIIbHOCTH TI0 TOTYYSHUIO0 HOBOTO 3HAHUS,ET0 WHTEPIPETAIUH, MPEoOPa30BAaHUIO U MPUMEHEHHUIO B PA3TUYHBIX yUYEOHBIX M HOBBIX
CUTYyalHsX:

° MIPEICTABIICHUE O 3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJICHMUMPHPOJBI, MOHUMAHUE OOBEKTUBHOW 3HAYMMOCTHU
OCHOB XMMHYECKOH HayKH Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTyphl U MPAKTUYECKON JEATEIbHOCTH
YeJIOBEKA B YCIOBHUSAX COBPEMEHHOI'O OOIIECTBA; IOHUMAHUE MECTa XUMHUHU CPEAU JPYTUX ECTECTBEHHBIX HAYK;



° BJIQJICHME OCHOBAaMHU TOHATUWHOIO anmnapara ¥ CHMBOJUYECKOTO sI3bIKa XMMHHM JUISL COCTaBJIeHUS (OpMyII
HEOPraHMYECKUX BELIECTB, YPaBHEHUN XUMHYECKMX peaklHMil (C Oomopoil Ha aJropuT™M YYEOHBIX AECWCTBHIl); BIIAJIEHHME OCHOBaMH
xumuaeckoir HomeHknarypel (IUPAC u TpuBHaibHOW) W yMEHHE HCIIONB30BaTh €€ Ul PEHICHUs y4eOHO-TIO3HABATEIbHBIX 3a/1a4 C
MOMOIIBIO YUYWUTENS; YMEHHE HCIOJb30BATh MOJAENU A OOBSCHEHUS CTPOEHUS aTOMOB U MOJIEKYJ IO ajJrOpUTMy C OIOpOM Ha
OIIpECIICHUS;

° MIPECTABIEHUE O CUCTEME XMMHUYECKHX 3HAHUN M yMEHHE C MOMOILBIOYUYHUTENS MPUMEHATh CUCTEMY XUMHUYECKUX
3HaHUW JUISl YCTAHOBJICHHMSI B3aMMOCBSI3€M MEXAYy HM3YyYEHHBIM MaTEpHaiOM W MpHU IOJTYYEHHHM HOBBIX 3HAHMM, aTakkKe B IMpoliecce
BBINIOJIHEHUS YUE€OHBIX 3aJaHUM U MPU paboTe ¢ HCTOUHUKAMHU XUMHUYECKON HH(POpMaIMU, KOTOpasi BKIIIOYAET:

Ba)KHEHIIINE XUMUYECKUE MOHATHS: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa, BEHIECTBO, TPOCTOE U CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPOJHAsI CMECh, OTHOCUTEJIbHbIE aTOMHAsi W MOJIEKYJISIpHAsl Macchl, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIPHAsl Macca, MOJISPHBIH
00BbEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJb (CpPEeAHsAs), XMMHUYECKas peaklus, PEaKUuu COCIUHEHHs, peaklUUd pPA3JI0KEeHHs, peakluuu
3aMelleHus], peakuu oOMeHa, TeIIoBO 3(peKT peakiuu, 3K30- U IHAOTEPMHUUECKHUE PEaKlMu, pacTBOP, MaccoBas J0Js XUMUYECKOTO
JJIEMEHTa B COEMHEHUH, MAacCOBasl JI0JI U MPOLIEHTHAs KOHIEHTPAlLUs BEUIECTBA B PACTBOPE, SIPO aTOMa, SJIEKTPUUYECKUI ClIoi aToma,
aTOMHas OpOMTallb, paguyCc aTOMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS, XMMHUYECKas CBS3b, DJIEKTPOOTPHUIATEILHOCTb, MOJIApHAs U
HeNoJIsIpHasi KOBAJICHTHAsl CBS3b, MOHHASI CBSA3b, METAJUINYECKasl CBA3b, KPUCTAJIIMUECKasl pelleTKa (aTOMHas, MOHHas, MeTajulnyeckKas,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHHOH, JIEKTPOJIUT M HE AJIEKTPOJIMT, SJIEKTPOJUTHYECKas IUCCOLUAIMS, PEaKUMU HOHHOIO OOMEHa,
OKHUCJINTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU, OKHCIUTENb U BOCCTAHOBUTENb, OKMCIEHUE U BOCCTAHOBIICHUE, DJIEKTPOJIN3, XUMUYECKOE
paBHOBecHe, 00paTHUMbIE U HEOOpaTUMBbIE PEAKIMH, CKOPOCTh XUMUYECKON peakuy, KaTalu3aTop, IpeebHO AOIyCTUMAas KOHIEHTpaLs
(ITAK), xoppo3usi MeTaJljIoB, CILIaBbl OCHOBOIOJAralolliMe 3aKOHbl XMMHUH: 3aKOH coxpaHeHHs Macchl, [lepuoanueckuit 3akon [ W.
Menzeneea, 3aK0OH IIOCTOSIHCTBA COCTaBa, 3aKOHABOTrapo;

TCOPHUHN XUMHU: aTOMHO-MOJICKYJISIpHAA TCOPUA, TCOPUA BHCKTpOJ'II/ITI/IquKOﬁHHCCOHHaHHH, d TaK)KC IIPCACTABJICHUA O HAYUYHBIX MCTOAAX
IIO3HaHUsA, B TOM YHUCJIICOKCIICPUMCHTAJIBHBIX U TCOPCTUUYCCKUX METOAAX HUCCICAOBAHUS BCIICCTB U U3YUCHUA XUMHYCCKUX peaKHMﬁ;

° IPEJICTAaBICHUE O IMEPUOAMYECKONM  3aBUCHMOCTH  CBOWCTB  XMMHMYECKHMX D3JIEMEHTOB  (paguyc  aToma,
NIEKTPOOTPULIATENBHOCTD), NMPOCTBIX U CIIOKHBIX BELIECTB OT MOJIOKEHUS 3J1eMeHTOB B [leproauueckoii cucreme (B MaJIbIX NEPHOJAXU
TJIAaBHBIX MOATPYIIAx) U 3JIEKTPOHHOTO CTPOCHMS aTOMa; YMEHHUE OOBSACHATH CBS3b MOJIOKEHHs d1eMeHTa B Ilepuoauueckoil cucteme ¢
YHUCIIOBBIMH XAapPaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XHMHMYECKHX 3JEMEHTOB (COCTaB M 3apsAl sapa, oOliee 4YHUCIO 3JIEKTPOHOB),
pacrpesieIeHueM 3JIEKTPOHOB IO YHEPreTUUYECKHMM YPOBHSIM aTOMOB IMEPBBIX TpEX MNEPUOJOB, KalHsl M KaJbLUs; KIACCU(PHUIIMPOBATDH
XMMHUYECKHE 3JIEMEHTHI C OTOPOoil Ha onpeaeeHus: (PU3NIECKOro CMbICIA HU(POBBIX JAHHBIX NEPUOINYECKON TaOIHIIbI;

° YMEHHE KJIACCU(PHUIMPOBATh XUMUYECKHE 3JIEMEHThI, HEOPraHMYECKUEBEIIECTBA U XUMHUECKUE PEAKLIUU C OTOPOil Ha
CXEMBI; ONPENEIATh BAJICHTHOCTb U CTEIEHb OKUCICHUS XUMHUYECKMX DJIEMEHTOB, BUJ XMMHUYECKOM CBA3UM W THUIl KPUCTANIMYECKOU
CTPYKTYpbl B COEIMHEHUSX, 3apsj] HMOHA, XapakTep Cpelbl B BOAHBIX pacTBOpax BEIIECTB (KUCIOT, OCHOBAHWUW), OKHUCIMTEIb U
BOCCTAHOBUTEIIBIIO AITOPUTMY YUeOHBIX IEHCTBUH;

° YMEHHE XapaKTEePHU30BaTh C OMOPON Ha cXeMy (U3NYECKHE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB (KHUCIOPOJ,



030H, BOZIOpOJ, rpadut, aiMa3, KpeMHUH, a30T, pocdop, cepa, XJI0p, HATPU, KaTui, MATHUN, KaJIbI[UH, AIFOMUHUMN, KEJI€30) U CIOXKHBIX
BEILIECTB, B TOM YHUCJIE X BOJHBIX PACTBOPOB (BOJA, aMMHAK, XJIOPOBOJOPOJ, CEPOBOJOPOMA, OKCHABI M TUIpOKCUAbl MeTayoBl - 1A
rpymi, amomunus, meau (1), muaka, xxenesa (I u 11), oxcunsr yraepona (lHu V), kpemuus (1V), azora u dochopa (Il u V), cepst (IV u
VI), cepuucrasi, cepHasi, a30TUCTasi, a30THasi, PocPopHasi, yrojibHasi, KpeMHHEBAsE KUCIOTA U UX COJIM); OMUCHIBATh C OMOPOM Ha IUJIaH U
KJIFOUEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATHU XapaKTEpPHU30BaTh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOEHHUS IOCIE
MpEeABAPUTEIHLHOTO aHAIIN3A MO PYKOBOJACTBOM I1€/1arora, MpUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTh TPOTEKAHUSI
XUMUYECKHUX MIPEBPAIICHUHN B PA3TUYHBIX YCIOBUSX, BIUSHUE BEIIECTB U XUMUYECKHUX MTPOIIECCOB HA OPTraHU3M YelIOBEKa 1 OKPYKAIOITY IO
MIPUPOJIHYIO CPEY;

° YMEHHE COCTaBIATH MO 00pa3ily, cXeMme, alfOPUTMY YYEeOHBIX JCUCTBUN MOJEKYJISPHBbIE M HOHHBIC ypaBHEHUS
peakiuii (B TOM YHUCJE€ peakiuii MOHHOTO OOMEHa U OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINN), WILTIOCTPUPYIONIUX XUMUUYECKHUE
CBOMCTBA U3YUYEHHBIX KJIACCOB / TPYMI HEOPTaHUYECKUX BEILECTB, a TAKXKE MOTBEPKAAOIIUX T€HETUYECKYIO B3aUMOCBSI3bMEXKTy HUMU;

° YMEHUE BBIYHUCIATH OTHOCUTENBHYI MOJEKYISPHYI0 U MOJISIPHYIO MacChbl BEHIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO
JJIEMEHTa B COEIMHEHMH, MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, KOJIMUYECTBO BEIIECTBA U €r0 Maccy, 00bEMIa30B ¢ ONOPOM Ha obuue
(bopMyIbl; YMEHHE MPOBOAMTH PAacueThl MO YPaBHEHHSIM XMMHUYECKMX PEAKIUl M HAXOIUTh KOJMYECTBO BEIIECTBA, 00BEM MU Maccy
peareHToB WK MPOAYKTOB PEaKIuu C OMOPOi Ha 0Opasell, aJropuT™M y4eOHBIX JIEHCTBUM;

. BJIaJICHHE OCHOBHBIMH METOJIaMH Hay4IHOTO MMO3HAHUs (HAOII0CHNEe, U3MEPEHUE, DKCIICPUMEHT, MOJICITUPOBAHUE ) TIPH
M3yUYEHUH BEIIECTB M XUMHUECKUXSBIICHUH C OTIOPOI Ha aTOPUTM YUeOHBIX ACUCTBUIN; YMEHHE CPOPMYIHPOBATH IPOOIEMY U MPEATIOKHUTh
MYTH €€ PElIeHHUs C TIOMOIIBI0 TeIarora; 3HaHue OCHOB O€30MacHO paboThl ¢ XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOH MOCYION M
J1a00paTOPHBIM 00OPYIOBAHUEM;

° HAJIMYHME MPAKTUYCCKUX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHHS CICIYIONUX XUMUYECKHX SKCIIEPUMEHTOB IO
PYKOBOJICTBOM YUHTENS C 00CYKICHHEM IJIaHa PabOThI HITU COCTABJICHUEM TaOJIHIIB:

U3yUYeHHUE U OTMCaHue (PU3NICCKUX CBOWCTB BEIICCTB; 03HAKOMIICHUE ¢ PU3NICCKIMH U XUMUYCCKUMU SIBJICHUSMU;

OIIBITBI, HIUIFOCTPUPYIOIHUC ITPU3HAKHU IIPOTCKAHUA XUMHUYCCKHUX peaKuHﬁ;myquHe crmoco0oB pa3saciICHUA CMGCCﬁ;

IIOJIYYCHHUC KHCIOpOoAa W HM3YUYCHHUC €TI0 CBOﬁCTB; IMOJIYYCHHUC BOAOPOJa M H3YUCHHC €TO CBOﬁCTB; IIOJIYUYCHUC
YIJICKUCIIOIO I'a3da U U3y4CHUC €TI0 CBOIZCTB;HOJ'IY‘-I@HH@ dMMHAKa U U3YUCHHC CI'O CBOﬁCTB;

MIPUTOTOBJIEHUE PACTBOPOB C OINPEECICHHON MacCOBOM J0JIel paCTBOPEHHOTOBELIECTBA;

HCCJIEIOBAaHUE U ONMCAHHE CBOICTB HEOPraHMYECKUX BELIECTB Pa3IMYHBIXKIIACCOB;

MPUMEHEHHE UHIUKATOPOB (JTakMyca, MeTUIIOpaHka 1 GpeHoadTanenna) JUisonpeaeeHus: XapakTepa cpe/ibl B pacTBOpax KUCIOT U IIEI0YEH;
M3y4Y€HUE B3aUMOJICUCTBUSL KUCIOT C METAJJIaMU, OKCHIaMH METaJIJIOB,pAaCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSMH, COJISIMH;
MOJIyYE€HUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHME OJJHOTO METAJIa JPYTUM U3 pacTBOpa COJIH;



HCCICAOBAHUC aM(i)OTepHBIX CBOMCTB TUAPOKCHUIOB AJIIOMHWHUA U IIMHKA, PCIICHUC SKCIICPUMCHTAJIbHBIX 3agad IIo TEMC
«OCHOBHBIE KJIaCChl HCOPTAHNYICCKUX COGI[PIHGHI’Iﬁ»; pemicHuc SKCIICPUMCHTAJIbHBIX 3agad IIo TEMC
<<3J'ICKTpOJII/ITI/I‘—ICCKaHI[I/ICCO]_[I/IaL[I/IH»; pPCIICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «Baxxnenime HeMeTalIbl U
HUXCOCAMHCHUA», pCIICHNUC SKCIICPUMCHTAJIBHBIX 3aaa4 11O TCMC «Baxkneimme MeTaniabl 1 HUXCOCIUHCHUA ,

XUMUYECKHE  OKCIEPUMEHTHI, WUTIOCTPUPYIOLIME MPU3HAKK  MPOTEKaHUs peakuuil HOHHOrO OOMeHa;

KaueCTBEHHBIC PEaKIMU Ha MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPaxX MOHBI: XJIOPUA-, OpoMHUI-, HOAUI-, cylbdaT-, pochart-, kapOoHAT-,
CHIIMKAT-aHHOHBI, THPOKCHUI-HOHBI, KATHOHBI aMMOHHSI, MarHHsI, KaJIbIIHs, aTIOMUHUS, XKele3a (2+) mwkenesa (3+), meau (2+), 1IUHKa;

YMCHUC MPCACTABIIATL PE3YyJIbTAThbl OKCIICPUMCHTA B (bOpMC BBIBOJAOB, 10Ka3aTCJIbCTB, Fpa(l)I/IKOB u Ta6J'II/III W BBIABJIATD OMIIMPUYCCKUC
3aKOHOMCPHOCTH;

. BJIaJICHUE MpaBuiaMu 0e30macHOro oOpallleHHs ¢ BElleCTBAMM, MCIOJIb3yEMbIMU B MOBCEAHEBHOM >KM3HH, a TaK¥Ke
MpaBWJIaMH TIOBEJICHUS B LETAXCOCPEIKCHUS 3JJ0POBbSl U OKPYIKAIOIIEH MPUPOIHON Cpe/bl; MOHUMaHUe Bpeaa (OMacHOCTH) BO3/ICUCTBUS
Ha )KMBBIC OPTaHU3MbI ONPEJICTICHHBIX BEIIECTB, a TAKXKECIIOCOOOB YMEHBIIICHUS U MPEIOTBPAILICHHS UX BPEAHOTO BO3JICHCTBHS; TIOHUMAaHHE
3HaYEHUs KHUPOB, OCIIKOB, YTIEBOAOB Ul OPraHU3Ma YeJIOBEKa;

. BJIQJICHUE OCHOBAMHU XHMHYECKON TI'PaMOTHOCTH, BKIIOYAIONIEH yMEHHE MpaBUIbHO HCMOJIb30BaTh H3YyUYEHHbIE
BELIECTBA U MaTepHaibl (B TOMYHCIIE, MUHEpPAIbHbIE YIOOPEHHs, METAJUIbI U CILIABbI, POIYKTHI EPepadOTKU MPUPOTHBIX UCTOYHUKOB
yIIeBOAOPOAOB (yriasi, MPUPOAHOrO Traza, HedpTu) B OBITY, CEILCKOM XO3MMCTBE, Ha MPOU3BOJCTBE; YMEHHUE NPHUBOJIUTH HPUMEPHI
MPaBWJIBHOTO UCIOJIb30BAHMS U3yUEHHBIX BEIIECTB U MATEPUAJIOB;

. yMEHHE YCTaHaBJIMBATh CBS3M MEXKIY peEallbHO HaOII0JaeMbIMU XUMHUYECKUMHU SBJICHUSMU M TPOIIECCAMH,
IPOUCXOJSIINMHI B MAaKpO- U MUKPOMHpPE, OOBSICHATH MPUYUHBI MHOTOOOpa3usl BEUIECTB; yMEHUE UHTETPUPOBATHXUMUYECKHE 3HAHUS CO
3HaHUSMH JIPYTUX Y4eOHBIX MTPEAMETOB C MTOMOIIBIO MEarora;

. npeJcTaBiIeHue o chepax MpoPecCHOHATBLHOM NeSTEIBHOCTH, CBA3aHHBIX C XUMHUEH U COBPEMEHHBIMU TEXHOJIOTHUSIMU,
OCHOBAHHBIMHU HaJOCTIDKEHUSX XUMHYECKOW HAyKH; HaJU4Me OMbITa paboThl C Pa3NMYHBIMM UCTOYHUKAMHU WH(OpPMAIMH 10 XUMUU
(Hay4yHO-TIOMYJISIpHASI JIUTEpATypa, CIOBAPU,CIIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPON HA AITOPUTM: YMEHHE OOBbEKTUBHO OIICHUBATH
MH(OPMAIIHIO O BEIIECTBAX, UX MPEBPAIICHUIX U MPAKTHUYECKOM MTPUMEHEHHH.

BbInyCKHUK HAYYHTCH:

®  XapaKTepu30BaTh OCHOBHBIC METOJIbI MIO3HAHUS: HAOIIOJCHHE, U3MEPEHNE, IKCIIEPUMEHT;

®  ONHCHIBATH CBOWCTBA TBEPABIX, KUAKUX, TA3000pa3HBIX BEIIECTB, BHIJCISS UX CYIIECTBEHHbIC MPU3HAKHY;

®  pacKpbIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUNA «aTOM», «MOJIEKYJIa», «XUMUYECKHUI AIEMEHT», «IIPOCTOE BEIIECTBOY, «CIOKHOE
BEILIECTBOY, «BAJIEHTHOCThY», «XUMUYECKAs pEaKIUs», UCMOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

®  pacKpbIBATh CMBICII 3aKOHOB COXPAaHEHMSI MACChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHON TEOPHH;

®  pa3nIMuaTh XUMHUYECKHE U (PU3NICCKUE SBICHUS;

®  Ha3BIBATh XUMHUYECKHE DJIEMEHTBI;

®  OIpeAeNsITh COCTaB BEIIECTB MO UX (hopmyliam;



coJeu;

OTIPENIeNATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COCTMHEHMSIX;
OTIPENIeNATh TUTl XUMUYECKHUX PEaKInii;

Ha3bIBATh MPU3HAKU M YCIOBUS MPOTEKAHNUS XUMUYECKIX PEAKIINI;

BEISIBJISITH MTPU3HAKH, CBHJIETEILCTBYIOIINE O IPOTEKAHUN XUMUYECKON PEAKIINU TIPH BHITIOTHEHUN XUMUYECKOTO OTIBITA;
COCTaBJIATh (POPMYJIBI OMHAPHBIX COCTUHECHUIA;

COCTaBJISITh YPAaBHEHUSI XUMUIECKHUX PEaKIINH;

coOnroaaTh npaBuiia 6e30MacHoi paboThl IPU MPOBEACHUN OIBITOB;

M0JIb30BaThCs J1aA0OPATOPHBIM 000PYI0BaHUEM U MTOCY/I0M;

BBIUUCIIATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

BBIUMCIIATH MAaCCOBYIO JIOJTF0 XUMHYECKOTO JIEMEHTa 1o (hopMyIie COeTMHEHNS;

BBIUMCIIATH KOJTHMYECTBO, 00BEM MM MACCy BEIIECTBA MO KOJIMYECTBY, 00BEMY, MACCe PEareHTOB HIIU MPOTYKTOB PEAKIINU;
XapaKTepHU30BaTh (PU3NICCKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOa U BOJIOPO/IA;

MoJTy4aTh, COOMPATh KKCIOPO.I ¥ BOJAOPOI;

pacro3HaBaTh OMBITHEIM IyTeM ra3000pa3HbIe BEIIECTBA: KHCIOPO/I, BOJOPO/I;

pacKpbIBaTh CMBICIT 3aKOHa ABOTAJIPO;

PacKpbIBaTh CMbICI OHATUH «TEIUIOBON 3P (EKT peakLun», «KMOJISPHBIA 00beM»;

XapaKTepu30BaTh (GU3NYECKHE U XUMUYECKHE CBOMCTBA BOIbI;

pacKpbIBaTh CMBICI IIOHATHUS «PacTBOPY;

BBIUUCIIATH MAaCCOBYIO JI0JII0 PACTBOPEHHOI'0 BEILIECTBA B PACTBOPE;

IPUTOTOBJIATH PACTBOPHI C ONPEAEICHHON MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA;

Ha3bIBATh COCTMHEHMSI U3YUEHHBIX KIaCCOB HEOPraHUYECKUX BEILECTB;

XapaKTepHu30BaTh GU3NUYECKHE U XUMHUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEILECTB: OKCHUIOB, KUCIOT, OCHOBAHUII,

ONPEACIIATh MPUHAIICKHOCTD BEIIECTB K OMPEACIICHHOMY KJIACCy COCAMHEHMUI;

COCTaBJIATH (POPMYJIBI HEOPTAaHUUECKUX COSTUHEHHN N3yYCHHBIX KJIACCOB;

MPOBOJIUTH OMBITHI, MOJTBEPKIAIONNE XUMUYECKHE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;

pacno3HaBaTh OMBITHBIM MTyTEM PACTBOPBI KUCJIOT U LIEJIOUEH IO U3MEHEHHUIO OKPACKH MHIMKATOPA;

XapaKTEepHU30BaTh B3aUMOCBSI3b MEXK/Y KJIIACCAMU HEOPTaHUYECKUX COEIUHECHUI;

packpbiBaTh cMbici [lepronnueckoro 3akona J[.11. MeHneneesa;

OOBSACHATH (PU3NYECKHH CMBICI aTOMHOTO (TIOPSIKOBOTO) HOMEpa XHMHYECKOTO 3JIEMEHTa, HOMEPOB TpYIIBI W Iepuoja B

nepuoanueckont cucreme .M. Menpneneena;

OOBSICHATH 3aKOHOMCPHOCTHU U3MCHCHUS CTPOCHHA aTOMOB, CBOMCTB 3JIEMEHTOB B npeaciiax MaJiblX ICPUOA0B U TJIABHBIX MMOATPYIIIL,
XapaKTCprU30BaATh XHUMHUYCCKUC OIJICMCHTBI (OT BOOOpOaa OO0 KaJ'ILI_[I/IH) Ha OCHOBC HX IIOJOXCHHSA B HepHOHquCKOﬁ CHUCTEMC

JI.1. MenneneeBa n 0COOEHHOCTEH CTPOCHUS UX aTOMOB;

COCTaBJIATh CXEMBI CTPOEHUSI aTOMOB IepBbIX 20 351eMeHTOB neproauueckoi cucremsl .M. Menneneesa;



PacKpbIBaTh CMBICH MOHATUN: «XUMHUYECKAs CBS3bY», «IIIEKTPOOTPULIATEIBHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOMCTB BEILIECTB OT THUIIA KPUCTAIINYECKON PEIIETKH;
OIpPEEATh BUJI XUMUYECKON CBSI3U B HEOPTaHUUECKUX COCIMHEHUSX;
M300pakaTh CXEMbI CTPOEHUSI MOJIEKYJ BEIIECTB, 00Pa30BaHHBIX Pa3HBIMU BHIAMHU XUMUYECKUX CBSI3EH;
®  PacKpbIBaTh CMBICI MOHATHI «HOH», «KATUOH», AHHUOH», «3JEKTPOJIUTHD, «HEIIEKTPOIUTH), «INEKTPOIUTHYECKAS AUCCOLUALUIY,
«OKHCITUTEINbY, «CTETIEHb OKUCICHUS» «BOCCTAHOBUTEIbY, KOKUCIEHUE», KBOCCTAHOBIICHUEY;
®  ONpENENATh CTENIEHb OKUCIEHUS aTOMa 3JIEMEHTA B COEAMHEHUH;
PacKpbIBaTh CMBICI TEOPHUH JIEKTPOIUTHUECKON JUCCOLUALINN;
COCTaBJIATh YPABHEHHUS DJIEKTPOIUTUYECKON AUCCOLMAIIMN KUCIIOT, IIEJI0YEH, COJIEH;
OOBSCHATH CYIIHOCTh MpoIecca IEKTPOTUTUUECKON JUCCOLMALMU U PEAKIIUI HOHHOTO OOMEHa;
COCTaBJIATH MOJIHBIE U COKpPAIICHHbIE HOHHBIE YPABHEHUS peakiuuu oOMeHa;
OTpeeIATh BO3MOXHOCTh MPOTEKAHUS peaKuii HOHHOrO 0OMeHa;
MIPOBOJUTH PEAKIINH, MOATBEPKIAIOIINE KAUeCTBEHHBI COCTAaB Pa3IUUHbIX BEIIECTB;
OTIpeIeIATh OKUCIUTENb U BOCCTAHOBUTEID;
COCTaBIIATh YPABHEHUS OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIINIA;
Ha3bIBaTh (DAKTOPBI, BIUSAIOLINE HA CKOPOCTh XUMUYECKOH peakluy;
Ki1accu(UUUpPOBaTh XMMUYECKHE PEaKLMH 110 pa3IMYHbIM IPU3HAKaM;
XapaKTepHU30BaTh B3aUMOCBSI3b MEX]ly COCTAaBOM, CTPOEHUEM U CBOMCTBAMU HEMETAJLIOB,;
IPOBOJIUTH OMBITHI 10 OTYUYEHHUIO, COOMPAHUIO U H3YUEHUIO XUMUYECKHUX CBOMCTB Ia3000pa3HbIX BEIIECTB: YIVIEKUCIIONO ra3a, aMMHaKa,;
®  pacHo3HaBaTh ONBITHBIM IIyTE€M I'a3000pa3HbIC BEIIECTBA: YIIIEKUCIBIN Ta3 U aMMHAK;
®  XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHHEM U CBOMCTBAMHU METAIJIOB;
e  Ha3bIBaTh OpraHUYECKUE BEUIeCTBa MO HUX (opMmyse: MeTaH, 3TaH, JTWIEH, METAaHOJ, 3TaHOJ, TJIMLEPHUH, YKCyCHas KHUCIIOTa,
aMHHOYKCYCHas KUCJIOTa, CTeapUHOBAasI KMCIIOTa, OJIEMHOBAs KUCIIOTA, TIII0K03a;
®  OLEHHUBATh BJIMSHUE XUMUYECKOI'0 3arpsi3HEHUS] OKPY’KAIOIIeH CpeJibl HA OPraHU3M YeJIOBEKa,
¢  TIpaMOTHO OOpaIAThCs C BELIECTBAMH B IOBCEJHEBHOM KU3HU
®  OIpeneNATh BO3MOXKHOCTb NMPOTEKAHUS pEeaKIUil HEKOTOPBIX IMpEJICTaBUTENeH OpraHMYeCKHX BELIECTB C KHCIOPOJOM, BOAOPOAOM,
MeTaJlJlaMH, OCHOBAHUSIMH, FAJIOT€HAMH.

BLIHyCKHI/lK MOJYYHUT BOBMOKHOCTh HAYYUTHCH:

L4 8b106U2aAMb U npoeepAmsv SKCnNepUMerRmalbHo cunomesvl 0 XUMUYEeCKUX CBOUCMBAX eeujecme Ha OCHoee ux cocmaea U CmMpoeHu:, ux
cnocobonocmu ecnynantb 6 XumMudecKue peakyuu, o xapakmepe u npodykmax PAa3NTUYHBIX XUMUYECKUX peam;ud;

L xapakmepuzoeams eewecmed no cocmaesy, CnmMpoeHuro u CGOIZCWIBCZM, ycmarnaesiueambs I’lpu'—lUHHO'Cﬂe()CWl@eHHble Ce43U Me:)fcdy OQHHBIMU
xapakmepucmuxkamu eeujecmed,

L cocmaesjizimob MOJIEK)YJISIPDHbLE U NOJIHblE UOHKRbLE YPABHEHUA NO COKPAUEHHBIM UOHHBIM YPABHEHUAM,



®  NPOCHO3UPOBAMb CHOCOOHOCMb Geujecmsed NpPosAGIAmMb OKUCIUMENbHbIe UTU 80CCMAHOBUMENbHbIE CEOUCMBA C YYEemOM cmeneHell
OKUCIEHUSL DTIEMEHNO08, BXO0SIUUX 8 €20 COCMA8;

®  cocmasenamb YpPAHeHUs peaxyull, COOMEemcmseyruux nociedo8amerbHOCmy NpespawjeHull HeopeaHudeckux 6ewecmes pa3iuyHblx
KAACCO8;

®  gblOBUAMD U NPOBEPAMb IKCNEPUMEHMATLHO SUNOME3bl O Pe3YIbMamax 6030eticmeus pa3iuyHblX paKmopos Ha UsMeHeHue CKopoCmu
XUMUYECKOU peaKyuu,

®  UCNONbL308aMb NPUOOPEMEHHbLe SHAHUSA 018 IKOIOSUYECKU PAMOMHO20 NOBEOEHUs 8 OKpYicalouell cpeoe;

®  UCNONL308aMb NPUOOPEMEHHbLE KNI0Uesble KOMNemeHYuU Npu blNOJHEeHUU NPOEKMO8 U Y4eOHO-UCCAe008AMENbCKUX 3A0ay NO U3YYEHUIO
ceolicms, cnocob0s noayuenus U pacno3HABAHUS Geujecms;

®  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O 8eUjeCMBAX U XUMULECKUX NPOYeCCax;

®  Kpumuuecku OMHOCUMbCA K NCeBOOHAYUHOU UHGOpMayuu, HedoOPOCo8eCmMHOU peKiame 6 CpedCcmaax Macco8oll uHgopmayuu,

®  0CO3HABAMb 3HAYEHUe MeOPeMUYeCcKUX 3HAHUL N0 XUMUU OJi NPAKMUYeCKOU 0esimelbHOCMU Yelo8eKd;

€030a6amv MOOeIU U cxemvl 0 pelteHusl Y4eOHblX U NO3HABAMENbHbIX 3a0ad;, NOHUMAMb HEe0OX00UMOCHb COON00eHUs. NPeONnUCaHUl,
npeonazaemvlx 8 UHCMpPYKYUAX no UCNOIb308AHUIO JIEeKAPCME, CPeocma ObimoBoL Xumuu



6. Conep:xaHue y4eOHOr0 MpeaMeTa XUMHHI
Koppexyua:

Jna demeu ¢ 3P npu usyuyenuu yyeOHO20 Kypca XUMuu Cmassmcs me e y4eOHo- socnumamenvuvle yeau,. Ymo U 8 Macco8Ol
obueobpaszosamenvroi wkone. (OQOHAKO OCOOEHHOCMU NCUXUYECKO20 pa3eumus oOemel YKA3AHHOU Kame2opuu, npexicoe 6ce2o
HeO0oCmMamouHas cQopMuUpo8anHOCMb  MbICIUMENbHLIX — Onepayuti, 00yciasnuearom OONOJIHUMENbHble KOPPEeKYUOHHblE — 3a0ayl,
HanpaeieHuvle Ha pa3eumue MolCIUMeNbHOU U peyuesoll 0esmelbHOCMU, Ha NO8blUEeHUe NOZHABAMENbHOU AKMUBHOCIU 0emell, Had CO30aHue
VCI08ULL Ol OCMbICTIEHUs. BbINONIHAEMOU YyueOHoUu pabomvl. B céa3u ¢ ocobeHHOCmAMU NOBEOeHUs U OesIMeNbHOCMU dMUX YYUAUUXCSL
(pacmopmodrceHnoCcmyb, HeopP2aHUu308aHHOCHb) HEOOX0OUM CIPONXCATUIULL KOHMPOTIL 3a COON00eHUeM NPAsUll MexXHUKY 6e30nacHocmu npu
npogeoeHUuU 1ab0pamopHuIX ONbIMOE 8 XUMUYECKOM KabuHeme, 80 8pemsi IKCKYPCULL HA XUMUYeCKue npeonpusimusl.

Bonvuwoe 3nauenue 0ns nonHoOYyeHHO20 YCc8OeHUs Y4eOHO20 Mamepuana no Xumuu npuoopemaem onopa Ha Mmedxlcnpeomemmuvle CEs3U
BONPOCOB, U3YUACMBIX 8 OAHHOM KYpCe, C MAaKuMu y4eOHbIMU npeoMemamu, Kak npupooosedenue, ceoepadus, uzuka, buonozus. Ilozeonasn
paccmampugams 00UH U MOM Jice Y4eOHblll MAMepual ¢ pa3HblX MOYeK 3PeHUsl, MeNCNPeOMemHble C8A3U CNOCOOCMBYIOm e20 yduemy
OCMbICTIeHUIO, DOJlee NPOYHOMY 3AKPENIeHUI0 NOJLYYEHHBIX 3HAHUL U NPAKMUYECKUX YMEHUIL.

Ilpu noozomoske Kk ypokam yuumenb OOAHCEH NpedycMOmpems QOpMUposanue y y4awjuxcsi YMeHUull aHaiusupo8ams, CPAGHUEAMDb,
0600wams usyuaemvlii Mamepuai, NiAHUPO8amsbNpeoCmMoAWYI0 pabomy, 0CyWecmeaisims CAMOKOHMpPOlb. Heobxooumo nocmosnHo credums
3anpasuIbHOCMbIO peuesoco 0POPMIEHUS 8bICKA3bIBAHUL YUAUJUXCAL.

8 kiaacc.

Paznen 1. OcHOBHBIE MOHATHSI XUMHUH (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX NPeACTABJIEHM)

[Tpenmer xumun. XuMHs Kak 4acTh €CTECTBO3HAHUs. BelecTBa u ux cBoiictBa. MeTo/ibl MMO3HAHUS B XUMUU: HAOMIOJCHHUE, SKCIIEPUMEHT.
[Tpuémnl 6e30macHoOl paboThl ¢ 000pyAOBaHKEM U BeliecTBaMu. CTpoeHHUE TIaMEHHU.

UYucteie BemiecTBa U cMecH. CriocoObl OYMCTKU BEHIECTB: OTCTaMBaHUE, (PUIBLTPOBAaHHE, BHIAPUBAHUE, KPUCMALIUZAYUS, OUCUTLIAYUS .
®u3nueckue U XUMHUYECKUE SIBJICHUSA. XUMUYECKHE peakuuu. [Ipu3Haku XUMHYECKUX pEeaKIUil U YCIOBUS BO3HUKHOBEHHMS U TEUCHUS
XUMHYECKUX PEAKLUU.

ATOMBI, MOJIEKYJIBI U MOHBI. BerecTBa MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOTO cTpoeHus. Kpucramindeckue u aMmopQHbIe BEIECTBA.

Kpucrannuyeckue peméTkud: MOHHAsg, aTOMHAas W MOJIEKYJIsSpHas. 3aBUCUMOCTb CBOWCTB BEIIECTB OT THUIA KPUCTAIUIMYECKON PEIIETKH.
[IpocThie U ciiOXkHBIE BellecTBA. XUMUYECKUM 31eMeHT. MeTaibl U HeMeTaulbl. ATOMHas eMHulia Maccbl. OTHOCUTENbHASI aTOMHAs Macca.
S3bIKk XUMUHU. 3HAKH XUMHUYECKHUX JIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa BemiecTB. Xumudeckue Gopmyisl. OTHOCHUTEIbHAS MOJIEKYJISIpHAs



Macca. KauecTBeHHBIH 1 KOJIMYECTBEHHBIN COCTaB BellecTBa. Brruncnenus no xumudeckum popmyiiam. MaccoBast 40751 XUMHUECKOTO dJIEMEHTa
B CJIOKHOM BELIECTBE.

BanentHocth xuMuueckux snemMeHTOB. OmpenereHue BaJCHTHOCTH 3JEMEHTOB Mo Gopmyre OuHapHbIX coeanHeHU. CoCTaBleHUE XHMH-
yeckux popMyJs1 OMHAPHBIX COEIMHEHUN MO BAJIEHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YYEHHE. 3aKOH COXpPaHEHUsI Macchl BemecTB. JKu3np u aestenbHocTh M. B. JloMoHOCOBAa. XMMUYECKUE YPaBHEHUS.
THUIBI XUMHYECKUX PEAKIIUMN.

Kucnopon. Haxoxnenue B mpupoje. Ilonydenue kucnopona B 1a00paToOpuu M MPOMBIIUICHHOCTU. DU3HUECKUE U XUMHUUYECKHE CBOMCTBA
kucnopoaa. ['openune. Oxcunpl. [Ipumenenne kuciaopoga. Kpyrosopotr kucinopoaa B npupozae. O30H, amioTponus kuciopona. Bo3ayx u ero
cocTaB. 3aluTa aTMOC(PEPHOTo BO3IyXa OT 3arpsi3HEHUH.

Bomopon. Haxoxnenune B mpupone. [lomyduenue Bomopoja B 1a0opaToOpuyd M MPOMBINIIEHHOCTH. DU3NUECKHE U XMMHUYECKHE CBOMCTBA
BojiopoJia. Bogopoa — BoccTaHoBuTeNb. Mepbl Oe30macHOCTH MpuU padoTe ¢ BojopooM. [IpuMenenue Bogopoa.

Bona. Metoasl onpeneneHusi coctaBa BOAbl — aHaIW3 U CMHTe3. Du3nueckrue cBOMCTBA BojAbl. Boma B mpupojae u cmocoObl €€ OYHCTKH.
Abspanus Boabsl. XuMHUUYeCcKre cBoicTBa BOoAbl. [Ipumenenne Boabl. Boma — pactBopuresnb. PacTBopuMOCTh BelecTB B BoAe. MaccoBas 1071
PacTBOPEHHOTO BEILIECTBA.

KonunuectBennnie oTHomenuss B xumuu. KonmuectBo BemiectBa. Moinb. MonsipHas macca. 3akoH ABorajpo. MossipHblii 00bEM Tra3oB.
OTtHocuTenbHas MIOTHOCTh ra30B. OObEMHBIE OTHOIIECHUS Ta30B MTPH XUMUYECKUX PEAKLIUAX.

Baxkneiimue kimaccbl HeopraHmdeckux coeanHeHuil. OKcuapl: coctaB, kiaccugukanus. OCHOBHbIE U KUCIOTHBIE OKcuibl. HoMmeHkmarypa
OKCUI0B. PU3HUECKUE U XUMUYECKHE CBOMCTBA, OJIyYEHUE U IPUMEHEHHUE OKCHUJIOB.

I'unpokcuapl. Knaccudukanus ruapokcunoB. OcuoBanus. CoctaB. [[€noun u HepacTBopuMble ocHoBaHUsl. Homenknarypa. @usznueckue u
XUMHYECKHE CBOWMCTBa ocHOBaHUM. Peakius neiitpanuzanuu. [lonydyenne u npumMeHeHne OCHOBaHUN. AMQOTEpHbIE OKCUBI U THIPOKCHUIBI.

Kucnotsl. CoctaB. Knaccudukanusa. Homenknarypa. @usznueckue U XMMHUYECKHE CBOMCTBA KUCIOT. BhITeCHUTENBHBIN Psii METAJIIOB.

Comu. CocraB. Knaccudukanus. Homenknatypa. @uszndeckue CBOWCTBa colieil. PacTBOpUMOCTH cojieli B BoJie. XUMHUECKUE CBOWCTBA COJICH.
CriocoOwI notydenus coseil. [[pumenenue comneit.

I'eneTnyeckas cBsi3b MEXAY OCHOBHBIMU KJIaCCAMU HEOPTraHUYECKUX COCTMHEHUM.

Pa3zpnen 2. Ilepuoguveckuii 3aK0H U MepHOANYECKas cucTeMa XuMuYecKux 3jemMeHToB /[, . MenneneeBa. CTpoeHue atoma

[lepBoHauUaIbHBIC MOMBITKH KIACCU(PHUKAIMU XUMUYECKUX 3JIeMEHTOB. [ToHATHE O Tpymmax cXOAHBIX 3JeMeHToB. EcrecTBeHHBIE cemeiicTBa
LIEJIOYHBIX METAJUIOB U TaJOreHOB. biiaropoiHbIe rasbl.

[Tepunomuueckuii 3axon JI. 1. Menpaeneesa. [lepuonuyeckas cucremMa Kak e€CTECTBEHHO-Hay4Has KjacCHU(pUKAIUg XUMHUUYECKUX IJIIEMEHTOB.
Tabnuunas dopma mpejacTaBieHus KiIacCUPUKAIMKA XUMHUECKHX 3JeMeHTOB. CTpykrypa Tabmuisl «llepuoanueckas cucteMa XUMHUYECKUX
anementoB [[. . MenpaeneeBa» (kopotkas ¢popma): A- u b-rpynmsl, nepuobl. ®u3udeckuii CMbICT MOPSIKOBOTO dJIeMEHTa, HOMepa Nepuo/ia,
HOMEpa IpynIbl (s 2JIEMEHTOB A-TpyI).



Crtpoenue atoMa: siApo U IEKTpoHHas 000s0uka. CocTaB aTOMHBIX siiep: MPOTOHBI M HEUTPOHBI. M30TOMEIL. 3apsii aTOMHOTO siipa, MacCOBOE
YHUCJI0, OTHOCUTENbHAsE aToMHast Macca. CoBpeMeHHast (HOpMyIMpOBKA MOHATUS «XUMUYECKUN SJIEMEHT.

DneKTpoHHas 000J10YKa aToMa: MOHATHE 00 SHEPTETHUYECKOM YPOBHE (JIEKTPOHHOM CJIOE), €ro EMKOCTHU. 3allOJIHEHUE SJIEKTPOHHBIX CIOEB y
aTOMOB JIEMEHTOB MIEPBOTO—TPEThero nepuoioB. CoBpemMeHHast (PopMyIHpOBKa TEPHUOIAYECKOTO 3aKOHA.

3HaueHue nepuoauyeckoro 3akona. Hayunsie noctmxenus [. 1. MenaeneeBa: ncnpaBieHUe OTHOCUTEIbHBIX aTOMHBIX MaccC, MPEACKa3aHue
CYIIECTBOBAHMS HEOTKPBITHIX AJIEMEHTOB, MEPECTAHOBKM XMMHUYECKHUX SJIEMEHTOB B MEepUOaNUYECKOi cucteme. JKusnb u aearenbHocTh . U.
Menneneena.

Pa3znea 3. CtpoeHnune Bemecrsa

DIIEKTPOOTPUIIATENBHOCTh XUMUYECKUX AIEMEHTOB. OCHOBHBIE BUJIbI XUMUUYECKOM CBSI3U: KOBAJIECHTHAS HEMOJSAPHAS, KOBAJICHTHAS MOJIpHAs,
HMOHHas1. BaleHTHOCTB 3JIEMEHTOB B CBETE JIEKTPOHHOM Teopuu. CTeneHb okuciieHus. [IpaBuna onpeneneHus CTENEeHN OKUCIEHUS 3JIEMEHTOB.

9 kJaacc.

Pa3zpnen 1. MHorooopasue XuMH4eCKHX peaKkIuii

Krnaccudukanuss XuMUYECKUX peakUui: peaklUd COCIWHEHUs, Pa3JIoKEeHMs, 3aMelieHusi, ooMeHa. OKUCIUTEIbHO-BOCCTAHOBUTENIbHbIC
peakuuu. OKHUCIHTENb, BOCCTAHOBUTEb, IPOLECCHl OKHUCIECHHUS W BOCCTaHOBJIEHHUS. (COCTaBlIEHHE YpPAaBHEHUN OKHCIUTEIbHO-BOCCTA-
HOBUTEJIbHBIX PEAKIIUN C TOMOIIBI0 METO/1a ANEKTPOHHOro OanaHca.

TeroBbie 3h(HeKTbl XUMUUYECKUX peaKIil. DK30TepMUYECKUE U DHIOTEpPMUYECKUE peakiuu. TepMoxumuueckue ypaBHeHHs. Pacd€rsl mo
TEPMOXUMHUYECKUM YPABHEHUSIM.

CKopoCTh XMMHUYECKHUX peakiuil. @aKkTophl, BIMAIONIME HA CKOPOCTh XUMUYECKHUX peakunii. [leppoHavanbHOE MpeACcTaBICHUE O KaTalus3e.

Oo6patumsbie peakuuu. [ToHATHE 0O XUMUYECKOM PaBHOBECHUHU.

XUMUYECKHE Peakllii B BOJHBIX PAacTBOpax. IICKTPOIUTHI U HeAeKTpouuThl. Moubl. Katronsl 1 anuonsl. [ uopammuas meopusi pacmeopos.
DneKTpoIUuTHIECKas JUCCOIUAIUS KICIOT, OCHOBAaHUM U coJiell. Cnabble U CUJIbHBIE AMEeKTpOoiuThl. CTeneHb qucconnanuu. Peakium noHHoTro
oOMeHa. YcIoBuUsl TEUCHUS peakluii HOHHOTO OOMEHa 70 KOHIa. XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHWYECKUX COCAMHEHUI B
CBETE MPEJICTABICHUIN 00 SNEKTPOTUTUIECKON TUCCOIMAIIMHA U OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX peakiusiX. [lonsamue o cudpoauze coell.

Paznen 2. MHoroo6pa3ue BemecTB

Hemeramnel. ["anorenst. Ilonoxenne B nepuoanuecKoil cCUCTEME XMMUYECKUX AJIEMEHTOB, CTPOEHUE MX aTOMOB. HaxokleHue B mpupoe.
du3nyecKkue 1 XMMUYECKUE CBOMCTBA rajloreHOB. CpaBHUTENBbHASA XapaKTEPUCTUKA TajloreHoB. [lonyuenne u npuMeHeHUe rajJoreHoB. XJop.
duznueckue U XuMu4eckue cBoiicTBa xiopa. [Ipumenenue xnopa. XaopoBogopoa. ®usnveckue cBoiictBa. [lonyuenne. ConsiHast KUCIIOTa U €€
conu. KauecTBeHHas peakuus Ha XJIOpuA-UOHbIL. Pacro3HaBaHue XJ10pu0B, OpOMHIOB, HOAUIOB.

Kucnopon u cepa. IlonoxxeHne B NEpUOIMYECKOM CHCTEME XUMHUYECKUX 3JIEMEHTOB, CTpoeHHE HMX aToMoB. Cepa. AIOTpomnus cepsl.
®usnueckue U xummuueckue cpoirictBa. Haxoxnenue B mpupope. [Ipumenenue cepsl. CepoBogopoa. CepoBoIopoaHasi KUCIOTa U €€ COJU.
KauectBennas peakuus Ha cyiabpua-uonsl. Oxcua cepsl (1V). @usnveckue n xumuueckue cBoicTna. [Ipumenenue. CepHucras KUCI0Ta U €€



conu. KauectBennas peakuusi Ha cyiabdur-uonsl. Oxcup cepsl (V). Cepnas kuciora. XMMUYECKUE CBONCTBA pa30aBICHHON W KOHIICHTPH-
pOBaHHOM cepHOM KUCIOThL. KauecTBeHHas peakius Ha cyab(aT-uoHbl. XUMUYECKHUE PEAKIINH, JIeKAIINEe B OCHOBE MOJyYSHUSI CEPHON KUCIOTHI
B MIPOMBIIICHHOCTH. [IppuMeHeHne cepHON KUCIIOTHI.

Azot u dochop. IlonoxeHue B mepuoaMIECKON CUCTEME XMMUYECKUX 3JIEMEHTOB, CTPOCHUE MX aTOMOB. A30T, GU3HUECKHUE U XUMUYECKUE
CBOIICTBA, MoJlydyeHrne u npuMenenue. Kpyrosopor azora B npuponae. AmMuak. Ousznueckne 1 XMuMHYECKAE CBOKMCTBA AMMUAKA, MOJTYyYCHUE,
npuMeHeHne. Conu aMMOHUsA. A30THAsI KHCIIOTa U €€ CBOMCTBA. OKUCIUTENIBHBIE CBOMCTBA a30THOM KUCIOTHI. [loyyenue a30THON KUCIOTHI B
nabopaTtopuu. XMMUUYECKHE PEaKIIUH, JISKAIMe B OCHOBE MOTYUYEHHUS a30THOM KUCIOTHI B TPOMBIIIICHHOCTH. [[puMeHeHne a30THON KUCIIOTHI.
Comnu a30THOM KUCIIOTHI U UX MMPUMEHEHHUE. A30THBIC Y100pEHNS.

®ocdop. Amnorpornust pochopa. Puzndeckue u xumuueckue cpoiictBa docdopa. Okcua dochopa. (V). DocopHas kuciota u €€ Cou.
dochopHbie ynodpeHusl.

Yraepon u kpemuuil. [TonoxkeHre B IEpUOANYECKON CUCTEME XMMUUYECKUX 3JIEMEHTOB, CTPOECHUE UX aTOMOB. YTJepo/. AJUIOTPOIHUS YIIIepoia.
dusnuecKkue U XUMUIECKHUE CBOMCTBA yriepoa. AncopOius. YrapHblil ra3, CBOMCTBA U (PU3MOIOTHYECKOE ICHCTBUE HA OPTaHU3M. Y TJICKUCIIBIN
ra3. YroyibHas kucyiota u e€ conu. KauecTBeHHast peakius Ha kapboHaT-uoHbsl. KpyroBopot yriaeposaa B npupoje. OpraHndeckue coeTMHEeHUS
yrieposa.

Kpemawuit. Oxcun kpemuus (1V). Kpemuueas kucnota u e€ conu. Cmexno. [lemenm.

Meramnsl. [lonoxeHue MeTawsioB B NMEPUOJAMYECKOM CHUCTEME XMMUYECKHX JJIEMEHTOB, CTPOEHHME HMX aTOMOB. MeTtamnyeckas CBS3b.
duznyeckue CBOWCTBA METAIOB. PNl aKTMBHOCTH METAIJIOB (JIEKTPOXUMUYECKUN PsAJl HAMPSHKEHUM MeTaioB). XMMUYECKHUE CBOWCTBA
meTaioB. Ob1ue crnocoobl moiydyeHus MetauioB. CIijiaBbl METAJIJIOB.

[lenounble MeTaiuibl. [lonoXkeHne MIETOYHBIX METAJUIOB B NEPHOAWYECKOW CHCTEME, CTPOCHHE MX aToMoB. HaxokneHue B mpupoje.
®u3nuecKue U XMMUYECKHUE CBOMCTBA LIEJIOYHBIX METAIJIOB. [[puMeHeHNEe MIeI0YHBIX METAJUIOB U UX COCAMHEHUN.

[lenouno3emenbHble MeTalIbl. [10/10kKeHNEe MEeI0UYHO3EMENIbHBIX METAJUIOB B IEPUOINYECKON CUCTEME, CTPOEHHE UX aTOMOB. Haxox1eHue B
npupojie. Marauil U KajablUi, UX BaKHEHIIHE coeqnHEHUs. JKECTKOCT BOBI U CITOCOOBI €€ yCTpaHCHHUS.

Amromunuii. [lonoxxeHne aatOMUHMS B IEPUOIUYECKON cUcTeMe, CTpoeHue ero aroMa. Haxoxaenue B npupoje. Gusznyeckne 1 XuMUUECKUE
cBoiicTBa anmomMuHus. [IpuMenenue anroMuHusi. AMGOTEpHOCTh OKCHJIA U THJIPOKCH]IA ATFOMUHUS.

Kenezo. [TonoxxeHue xxenes3a B IEpUOANUECKON cUCTEME, CTpoeHHe ero aroma. Haxoxnenue B npupojae. Puznueckue 1 XMMUYECKHE CBOMCTBA
JKeles3a. Baxknelile coeTMHEH s kKene3a: OKCU b, TUApokcuabl u conu sxenesa(ll) u sxenesa(l11). KayecTsennsle peakuuy Ha HOoHbI Fe?* u Fe*,

Pa3zpnen 3. KpaTrkuii 0030p Ba:kHeillINX OPraHMYeCKUX BelIeCTB

[IpeameT oprannueckoit Xxumun. Heopranudeckre v opraHnyecKue COeAMHEHUS. YTIIepo — OCHOBA *KU3HM Ha 3emiie. OCOOCHHOCTH CTPOCHHUS
aToma yriepoja B OPraHMueCKUX COCTMHEHHUSIX.

VYrneBonoponsl. IlpenenbHble (HACHILIEHHBIE) YIVIEBOAOPOJbl. MeTaH, 3TaH, OpONaH — MPOCTEHIINE TMPEACTABUTENIN MPEIeTbHbIX
yraeBoaopooB. CTPyKTypHBIE (OPMYIIBI YTIEBOIOPOAOB. ['OMOJIOTHYECKUI Psii MPEACTbHBIX YIiieBoopoaoB. ['omonoru. dusudeckue u



XMMHYECKHE CBOMCTBA MPEJEIbHBIX YIIEBOA0POI0B. Peakiuu ropenus u 3amemienus. Haxoxaenue B npupojie NpeaesibHbIX YIIeBOA0POIOB.
IIpumMeHeHnne meTaHa.

HenpenenbHble (HEHACHIIEHHBIE) YIIIEBOAOPOIbl. DTUIECHOBBIA PNl HEMPEIEIbHBIX YII€BOJOPOAOB. DTHiIeH. DU3NYecKue U XUMHUYECKHUE
cBOMcTBa dTmieHa. Peakuus npucoenunenus. KadectBeHHble peakuuu Ha dTwieH. Peaknmsa nomumepusanmu. [lommstwiien. Ilpumenenue
ATUJICHA.

ANETHIICEHOBBIN PsiJi HENPEAEIbHBIX YIIIeBOAOPOoa0B. AnietuieH. CBoiicTBa anernieHa. [[pumenenne aneruieHa.

[IpousBonanbie yraeBoaopooB. KpaTkuil 00630p OpraHMyYecKUX COEAMHEHMH: OJHOATOMHBIE CHUPTHI (METaHOJ, 3TAHOJI), MHOIOATOMHBIE
CIUPTHI (3TUJICHTIIUKOIIb, TIUIIEPHUH), KAPOOHOBBIE KUCIOTHI (MypaBbUHAS, YKCYCHAsI), CIIOKHBIC 3PUPHI, KUPBI, YTIEBO B! (TJIFOKO3a, caxapo3a,
Kpaxmall, HeJUTi0J103a), aMUHOKUCIIOTHI, Oenku. Ponb OenkoB B opranusme.

[ToHsiTHE O BBICOKOMOJIEKYJISIPHBIX BellecTBaxX. CTPyKTypa MOJIMMEPOB: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BE€HO, CTENEHb MOTMMEPU3AIIH.
[TonuaTHeH, MOMUIPONIICH, TOJIMBUHUIXIJIOPU.

Ilpakmuueckue padomui

8 knacc

1. IIpuemsl 6e30macHoi paboTHI ¢ 000pyAOBaHUEM U BellecTBaMu. CTpoeHUe MIIaMEeHH.

2. Ouucrka 3arpsi3HEHHON TOBAPEHHOM COJIH.

3. TlomydeHue KuCIOpPO/A U U3YUEHHUE €TO CBOMCTB.

4. TlonyuyeHue BOIOpOAA U UCCIIEOBAHUE €TI0 CBOMCTB.

5. TlpuroToBiieHHE pacTBOPOB COJICH C OMPeACIEHHOW MacCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTBRA.

6. Pemenue skcnepuMeHTaIbHBIX 3a7a4 10 TeMe « OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCAMHEHHIN.
9 knacc

N3yueHne BIMsIHUS yCIOBUI IPOBENCHHS XUMUYECKON PEaKLIMK Ha €€ CKOPOCTb.

Pemienne s3xcniepuMeHTaIbHBIX 3a7a4 10 TeMe «CBONCTBA KUCIOT, OCHOBAHUM U COJIEN KaK 3JIEKTPOIUTOBY.
[TonyueHue consiHON KUCIOTHI U U3yUYECHHE €€ CBOICTB.

Peuienne sxkcnepuMeHTanbHbIX 3a1a4 1o TeMe «Kucinopon u cepay.

[TonyueHrne amMmmmuaka U U3y4eHHE €r0 CBOWCTB.

[Tonyuenne oxcuna yriepona (V) u usyuenue ero cBoiicts. PacrioznaBanne kapOOHATOB.
Pemenue skcriepuMeHTaNbHbIX 3a7a4 110 TeMe «MeTaJulbl U UX COETUHEHUSD).

NooakowhE

Konmponwvnsie pabomoi
8 knacc
1. TlIo Teme «IlepBoHavaIbHBIE XUMUYECKUE TIOHATHS.



2. ITo Temam «Kucnopom», «Bogopony, «Boma. PactBopsr».

3. Ilo Teme «OCHOBHBIE KJIACCHl HEOPTAaHUYECKUX COCIMHEHUI.

4. Tlo temam «Ilepuoanueckuii 3axon .M. MenaeneeBa», «CtpoeHue aromay, « CTpOCHHE BEIIECTBAY.
9 knacc

1. Ilo remam «Knaccudukanuss XuMHUECKUX pPeaKIuit» U « ITEKTPOIUTHUECKAS TUCCOIUAIIUS.

2. ITo Teme «Hemeramisy.

3. ITo Teme «MeTamibl U UX COSTUHEHHUS.

HanpasJiieHusi NPOEKTHOM AeSITEJIBHOCTH - UCCIIEI0BATEIbCKAS.
8 kiace
1. cTopusi XUMHYECKOTO TTPOU3BOICTBA.
2. Victopust pa3BUTHS U CTAHOBJICHUS XMMUHU KaK HAyKHU.
3. KuzHb U JeSTeTbHOCTh YUCHBIX-XUMHUKOB.
4. XyMHA B DKOJIOTHUU.
9kacc
1. DHepreTka U XUMHYECKHE TTPOU3BOICTBA.
2. Mcnionb30BaHuE NMPOAYKTOB XUMUYECKOW MPOMBIIIJIEHHOCTH.
3. Xumus B OBITY.
4. XuMU4 4 UIIA.
5. XAMUs ¥ OPTaHW3M YEJIOBEKA.
Hcnosib30BaHue pe3epBHOIO YUeOHOI0 BpeMeHH. Pe3ePBHOE BpeMs OHO OBLIO HCIIOJIB30BaHO:
8 kacc
- Pazaen 1. OcHOBHbBIE MOHATHS XUMUU (YPOBEHb aTOMHO-MOJIEKYJIIPHBIX MIpeJCTaBieHuid) — 1 vac;
- Pazgen 3. Ctpoenue BemiecTBa. XMMHYECKasi CBSI3b. - 2 yaca,
9 knacc
- Paznen 1. MHorooOpa3ue XuMH4YeCcKuX peakmnuii — 1 gac.

/. TemaTH4eckoe NVIAHMPOBAHHE € ONpe/ieIeHHeM OCHOBHBIX BH/I0B JICSITEJIbHOCTH YYalIuXxcs (Ha YpOBHe YUeOHbIX el CTBHI)

8 kiaace ‘




Pa3pennl

Paznen 1.
OcHOBHBIE
MOHATHA XUMHH
(ypoBeHb
aTOMHO-
MOJIEKYJISIPHBIX
npeacTaBJIeHHil)

Koaan-
YeCcTBO
4acoB

53

TeMbl Konamu- OcHOBHBIE BHUAbI OcHOBHBIE
4eCcTBO NeATeJIbHOCTH 00y4al0IIUXCS HANpPaBJIeHUs
4acoB (Ha YypoOBHe YHHMBeEpPCAJbHBIX BOCIUTATEJILHOM
Y4eOHBIX [1eliCTBUI) eATEeJLHOCTH
Tema 1. IIpeamer 1 Pasnuuate mpeameTsl M3ydeHUs
2 ['paxmanckoro
XUMUH ecTecTBEHHbIX Hayk. HaOmronatsb
Tema 2. Metoabl 9 CBOMCTBA BCIIIECCTB u 150:4 BOCIHTAHIA
MO3HAHUS B XHMHH M3MCHCHUS B XOJI¢ XUMHYCCKHUX
Tema 3. Ywucrbie 1 peakiui.
BellecTBa U CMeCcH Y4uuThCst NPOBOAUTh XUMUYECKUI 5 TpynoBoro BoCTITaHHS
Tema 4. Ouucrka 1 AKCIIEPUMEHT.
BellleCTB CobOmonaTh mMpaBWiIa TEXHUKU
TeMa 5. 0C30MMacHOCTH. 4 dopmupoBanus
dusnyeckune u Oka3bIBaTh NEPBYIO TOMOIIb NPU KYJIBTYPBI 30POBbS
XHMHYECKHUe OTpPaBJICHUSIX, OKOraX U TpaBMax,
SIBJICHUSL. CBSI3aHHBIX C pEakTUBaMU U
XuMHUYecKue 1a00paTOpHBIM  000PYIOBAHHUEM.
peakuuu 3HAKOMHUTBCS C JTaOOPaTOPHBIM
060Dy IOBaHIEM. 3 lleHHOCTH HAy4HOTO
WN3y4aTh CTpoeHHE ILJIAMEHH, TI03HaHHA
BBIJIBUTAsl THUIIOTE3bl U TPOBEPSs
1 UX SKCIIEPUMEHTAIBHO.
Paznuuath TOHATHS — «UHCTOE 6 OKOJIOTHYECKOTO
BEIIIECTBO» U «CMECh BEIIECTBY. BOCTIUTAHUSA
YmeTh pa3aeisaTh cMecHu
METOJIaMH1 OTCTAauBaAHUS,

(buUIbTPOBaHUS U BHITAPUBAHUS.

Paznuuars busnueckue U
XUMHYECKHUE SIBJICHUS.
Onpenensith MPU3HAKU

XUMHYECKUX PEaKIUi.

1.ITatproTnyeckoro
BOCITUTAHUSA




OuKCUpOBaTh B TEeTpaau
HaOJI0JaeMble PU3HAKU
XUMHYECKHUX PEaKIUu.

Tema 6.
IlepBoHayaibHBIE
XUMHYeCKUe
MOHATHS. ATOMBI,
MOJIEKYJIbI

Tema 7. IIpoctbie u
CJIOKHbIE BelllecTBa.
XuMH4YecKui
3J1eMeHT. MeTaJlibl U
HeMeTaJlJIbl

Tema 8. 3Haku
XUMHUYECKUX
JIEMEHTOB

Tema 9. 3akoH
MOCTOSAHCTBA COCTABA
BeIIeCTB

Tema 10.
Xumuueckue

dopmyubl

Tema 11. MaccoBas
J0JS1  XHMHYECKOro
JJIEeMEHTAa B co-
eIMHEeHNH

Tema 12.
BajenTHOCTH
XMMHYECKHUX
3JIEMEHTOB

Paznnuats IIOHATHUA «aToM»,
«MOJICKYJIa», «XAMHYCCKUMN
SJICMCHT», KHOH», «3JICMCHTAPHBIC
qaCTHUILIbD). Paznnuare moHATHS

«BEILECTBA MOJIEKYJIAPHOIO
CTPOCHUS» u «BELIECTBA
HEMOJIEKYJISIPHOTO CTPOCHUSI.
dopmyupoBaTh OIIpelielIeHue
MIOHATHSA «KpUCTANINYECKHUE
PEIIETKI. OOBACHATH

3aBUCHUMOCTD CBOICTB BeUICCTBa
OT TuHila ¢€ro KpHCTaHHquCKOﬁ

PELIETKMU.

Onpenenste OTHOCHUTEJIbHYIO
ATOMHYK0 MacCy DJJIEMEHTOB U
BAJICHTHOCTH 3JIEMEHTOB B

OMHAPHBIX COCTUHEHUSX.

OmnpenensiTh COCTaB MPOCTEHIINX
COCJIMHEHUN MO0 HUX XUMHUYECKUM
dbopmyam.

CoctaBnsaTh GOpMyIIbl OUHAPHBIX
COEMHEHU I 110 U3BECTHOU
BaJICHTHOCTHU 3JIEMEHTOB.

N3ob6paxaTh npocreiiine
XUMHYECKHE PEAKIIUU C TTIOMOIIIBIO
XUMHUYECKUX YPABHEHUU.

3 IlenHocTn Hay4HOrO
TMIO3HAHUS

6 DKOJOTHYECKOTO
BOCIIUTAHUSA

1.IlatpuoTHueckoro
BOCIIUTAHUSA

2 ['paskranckoro
BOCIIUTAHUS




Tema 13. AromHoO-
MOJIEKYJISIPHOE
yuyeHHe

Tema 14. 3akon
COXpPaHEHHMSI MAacCChl
BeIeCTB

Tema 15. Xumuue-
CKHe YPABHEHUA

Tema 16.
Kaaccupuxanus
XUMHUYECKHX
peaxkumii: co-
eIMHeHus,
pa3ioxKeHus,
3aMelleHusi

Tema 17.
Ipocreimue
pac4éTnl mno
XUMHYeCKUM  (op-
MYJIaM

Paznuuats moHATHS CHMHACKC» H

«K03QPULHUEHTY; «cxema
XUMUYECKOU peaxuum» U
«ypaBHEHUE XUMHUYECKON
peaxKum. PaccuuteiBaTh

OTHOCHTENBHYIO  MOJEKYJSIPHYIO
Maccy mo ¢dopmyaaM BEIIECTB.
PaccuuthiBaTh MaccoByrO JOJIIO
XUMHYECKOTO DdJIEeMEHTa B  CO-
¢/IMHCHUU.

YcranaBnuBarthb npocTeHme
(GbOopMyJIBI BEHIECTB MO MacCCOBBIM
JIOJISIM DJIEMEHTOB.

[Tonb30BaThCs Y ENZ 7
U3 JIpyrUX HUCTOYHHMKOB ISt
MOJIFOTOBKH KPAaTKUX COOOIICHUII.
['0TOBUTH IPE3EHTAIINH IO TEME.

Tema 18. Kucsopon

Tema 19. Bo3ayx mu
€ro cocTaB

HUccaenosatn CBOIICTBa
H3y4daeMbIX BemiecTB. HalOmromarh
buznIeckue 54 XUMHUYECKHE

MpeBpalCHUs M3y4aeMbIX
BEIIICCTB.

Pacno3HaBath ONBITHBIM MYTEM
KHUCJIOPO/I.

OnuceIBaTh XUMHYECKHE
peakiuu, HabOIOJaeMble B XOJIE
JIEMOHCTPAIMOHHOTO u

71a060paTOPHOTO IKCIIEPUMEHTA.




Jlenath BBIBOJIbI u3

pe3yIbTaTOB MIPOBEAEHHBIX
XUMHUYECKHX OITBITOB.
Y4yacTBoBaTb B COBMECTHOM
00CyKJIeHU! pe3yJabTaToB
ombITOB. OKa3bIBaTh MIEPBYIO
MTOMOIITh MpU  OTPABJICHUSX,

O0KOTax M TpaBMax, CBS3aHHBIX
C peakTMBaMu U J1abOOpPaTOPHBIM

000pyI0BaHUEM. CocraByATh
dbopmyITbl OKCHJIOB o
M3BECTHOM BAJICHTHOCTH
AJIEMEHTOB. 3anuchiBaTh
MPOCTEUIIINE ypaBHEHUS
XUMHYECKUX peaxkuuii.
[Tonp3oBaThcst uWHPOpMALMEH U3
JIPYTUX HMCTOYHUKOB JUTS

MOATOTOBKH KPAaTKHUX COOOIIESHH.
['OTOBUTH IpE3CHTALINH IO TEME

Tema 20. Bogopon

HUccaenosath CBOIICTBA
H3Y4aeMbIX BEIIECTB.

HaGnronarts buznIeckue u
XUMHUYECKHUE MIpeBpaIcHus
M3y4aeMbIX BEIIECTB.

OnuceiBaTh XAMHAYECKHE
peakiuu, HaOIOgaeMble B XOJIe
JIEMOHCTPAIMOHHOTO u
71a00paTOPHOTO IKCIIEPUMEHTA.
Pacnio3naBath ONBITHBIM TyTEM
BOJIOPO/L.

CoOmroaTe mpaBuia TEXHUKHU
0C30I1aCHOCTH.

2 ['paskpanckoro
BOCIIUTAHUS

5 Tpynosoro
BOCITUTAHUS

4  ®opmupoBaHUSA
KYJIbTYPbI 30POBbS

3 [lenHocTH
HAy4YHOTO TO3HAHUS

6 DKOJIIOTHYECKOTO
BOCIIUTAHUSA




Jlenathb BBIBOJIbI u3
pe3ynbTaTOB TIPOBEICHHBIX 1.IlatprnoTuyeckoro
XHUMHUYECKUX OTIBITOB. BOCIHTAHIS
Y4yacTBOBaTh B COBMECTHOM
00CyKJIeHU! pe3yJabTaToB
OIIBITOB. 3anuceIBaTh
pocTeunmme YpPaBHEHUS
XAMHUYECKUX peaKIui.
[Tonb3oBaTbCs uH(popmanuen
U3 JAPYrMX HMCTOYHUKOB [Tt
MOATOTOBKH KPATKUX COOOIIECHU.
['0OTOBUTH MpE3EHTAIINH 10 TEME
Tema 21. Boaa. HUccnenosats CBOWCTBA
PacTBopbI M3Y4aeMbIX BEIIECTB.
HabGmonate  Qusmueckue u 2 T pask IaHCKOTO
XUMHYECKHE MIpeBpaIieHus BOCITHTAHS

HN3y4aCMbIX BCUICCTB.

OnuceiBaTh

XUMHWYCCKUC

peakuuu, HaOIIOmaeMble B XO7e
JIEMOHCTPALIMOHHOTO u
71a060paTOPHOTO FKCIIEPUMEHTA.

Jlenatb
pe3yJIbTaTOB
XAMHYECKUX
YuacTBOBaTH
00CyXICHUN
OITLITOB.
IIPOCTEUIIINE
XUMHUYECKUX
Broruucisath

BBIBOJIbI nu3
MPOBEIEHHBIX
OITLITOB.

B  COBMECTHOM
pe3yiabTaToB
3anuceIBaTh
ypaBHEHUS
peaKkuuu.

MacCoBYI0  JI0JIIO
pPacTBOPEHHOIO

BCIICCTBA B

pacTBOpe, Maccy pacTBOPEHHOTO

5 Tpynosoro

BOCIIMTaHHA

4  ®opmupoBaHUSL

KYJIbTYPBI 30pPOBbS

3 LlenHocTn

HAQYYHOI'0 ITO3HAHUA

6 DKOIIOTHYECKOTO

BOCIIMTaHHA

l.IlarpuoTuyeckoro
BOCITUTAHUS




BEIIECTBA u BO/IbI JUTS
IPUTOTOBIIEHUSI pPAacTBOpPa OIpe-
nenEHHON KOHIEHTPALIHH.
['oroBUTH pacTBOPHI Cc
ONpPENEIEHHON MacCOBOW JOJIEH
PacTBOPEHHOTO BEIIECTBA

Tema 22.
KosunuecTrBeHHBIE
OTHOIIIEHUS B XUMHHU

Tema 23.
KoguuecTBo
BeniecTsa. MoJib

Tema 24. Moasipaasi
Macca M MOJISIPHBIH
00béM

Tema 25.
Ipocreimue
pac4éTnl mno

XUMHYECKMM  YypaB-
HEHUSIM

Hcnons3oBath BHYTpH- u
MEXIPEAMETHBIC CBSI3H.

PaccunthiBaTh MOJIIPHYIO Maccy
BEILIECTBA, OTHOCHUTEJIbHYIO
IJIOTHOCTH Ta30B.

Beruucisate 10 XUMUYECKUM
dbopmynam u XUMHUYECKUM
YPaBHEHUAM MacCy, KOJHUYECTBO
BEILIECTBA, MOJISIPHBIH OO0BEM II0
U3BECTHOM Macce, MOJSPHOMY
00BbEMY, KOJIMYECTBY OJIHOTO U3
BCTYIAIOMINX WU MOJTYyYArOITUXCS
B PEAKUMU BELIECTB. BBIYUCIATH
00BEMHBIE OTHOUIEHUS Ta30B IMPHU
XUMHUYECKUX peaKkusx.
Hcnonp30BaTh IpUMEPHI PEILICHUS
TUIIOBBIX 3aJ1a4, 3a/IaYHUKH C MIpU-
BEIEHHBIMU B HHUX aJITOPUTMAMH
penieHus 3a1a4y

Tema 26. OcHOBHBIE

KJIACChI He-

OpPraHuYecKux

coequHeHuH. OKCHIBI
Tema 27.

OcHoBanus

HUccaenoBath CBOIICTBA
M3y4aeMbIX BEIIECTB.

HaGmomate  Qusuyeckue u
XUMHYECKHE MpeBpaIlCHUs
M3y4aeMbIX BEIIECCTB.

3 IlenHocTn Hay4HOroO
TNIO3HAHUA

6 DKOJOTHYECKOTO
BOCIIUTAHUA

1.IlatpuoTHueckoro
BOCIUTAHUSA

2 ['paskpanckoro
BOCIIUTAHUS




Tema 28. CBoiicTBa
OCHOBAHUM.
Kucj10THO-0CHOBHbBIE
HHIUKATOPBI:
denondranenn,
METHJIOBbIH
OpPaH’KeBbIil, TAKMYC

Tema 29.
AmdorepHoOCcTh

Tema 30. CsoiicTBa
KHCJIOT

Tema 31. Coun

OnuckIBaTh XUMHYCCKUE
peakiuu, HaO0JaeMble B XOJIe
JIEMOHCTPAIIMOHHOTO u
1a00paTOPHOTO IKCIIEPUMEHTA.

Jlenath BBIBOJIbI u3
pe3yabTaToB MPOBEIEHHBIX
XUMHUYECKHUX OTIBITOB.
YyacTtBoBaTh B~ COBMECTHOM
00CyKJIeHUn pe3yabTaToB
OTIBITOB. Knaccudumuponats
M3ydaeMble BEIECTBA IO COCTaBY
u CBOMCTBaM. CocTaBnATh
bopMyIIBI OKCHJIOB, KHCJOT,
OCHOBaHUH, COJICH.

XapaKTepI/ISOBaTI:- COCTaB u
CBOMCTBA BCIICCTB, OTHOCAIIUXCSA

K OCHOBHBIM KJlacCaM
HCOPraHUYCCKUX COCINH CHUI.
3anuceIBaTh HpOCTefIHII/Ie

YpaBHEHUSI XUMHYECKUX PEaKIUi

Pasznen 2.
Ilepuoanyecknii
3aKOH "
nepuoanvecKas
cucTremMa
XUMHMYECKHX
jiemenToB JI.A.
Menpeneena.

Crtpoenue
aTroMma.

Tema 32.
IlepBoHayabHBbIE
NpeCcTABJICHHUSA 0
€CTeCTBEHHBIX

ceMelicTBax XHMHU-
YeCKHX YJIEeMEHTOB

Tema 33.
Ilepuoauuyeckui
3aKOH "

nepuoanvyecKasi CH-
cTeMa XUMHUYECKHUX

KnaccudunupoBarb Hu3ydeHHbIE
XUMUYECKUE DJIEMEHThl U UX
COEIMHEHMUSL.

CpaBHMBaTh CBOWCTBa BEILIECTB,
MpUHAJIEKAIINX K Pa3HbIM Kjac-
caM, XUMHUYECKHE  DJIEMEHTHI
pa3HbIX TPYIIIL.

VYcranaBnuBath  BHYTpU- U
MEXIPEIMETHBIE CBA3U.

2 ['paskranckoro
BOCIIUTAHUS

5 Tpynosoro
BOCITUTAHUS

4 @opmupoBaHUs
KYJIbTYPbI 30POBbS

3 [lennoctH
HaYYHOTO MO3HAHUS




yiementoB . MW

MenjejieeBa

Tema 34. Ctpoenue
aToMa. CocraB
aTOMHBIX si/Iep

Tema 35.
JJIEKTPOHHAS
000J10UuKa aTOMa

Tema 36.
Iepuoauveckas
cucreMa KaK
eCTeCTBEHHOHAYYHAs
KJaccupuranus
XHMHYECKHX JJ1e-
MEHTOB

@opMyIHPOBATh NEPUOIAYECKUN
3akoH JI. WM. MenaeneeBa u
PacKpbIBaTh €ro CMBICI.

XapaKkTepru3oBaTh CTPYKTYpY
MEPUOINYECKOMN TaOJITUIEL.
Pasnmnuare nepuonpl, A- u b-
rpynnbl. OOBSACHATh (DU3HMUYECKUN
CMBICI  TOpPSAKOBOTO  HOMeEpa
XUMHUYECKOTO 3JIEMEHTa, HOMEPOB
rpynnel U MEepuoaa, K KOTOPbIM
AIIEMEHT OPUHAITICKUT B
IIEPUOJUYECKON CUCTEME

1. n. Menneneena;
3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB 3JIEMEHTOB B IIpeleiax
MaJlbIX IEPUOJO0B U A-TpyIIIL

@opMyIUpOBaTh  ONPEIECICHMUS
HNOHATUN «XUMUYECKHHA 3JIEMEHT,

«TOPSIAKOBBII HOMEDPY,
«MacCcoOBO€ YHUCIIO», «HU30TOIBD),
«OTHOCHUTEJbHAA aTOMHas
Maccay, «AJIEKTPOHHAS
000J104KaY, «AIIEKTPOHHBIN
CIIOW» («PHEpreTU4YeCKuit
ypoBeHb»). OnpenensaTe 4Yucio
MPOTOHOB, HEUTPOHOB,
AIEKTPOHOB y  aTOMOB  XHU-
MHUYECKHUX 3JIEMEHTOB,
UCIIONb3YS NEPUOJUYECKYIO
tabnuiry. CoCTaBIsTh CXEMBI

CTPOEHMsI  aToMOB MnepBbIX 20
DJIEMEHTOB IIEPUOANYECKOU

6 DKOJIOTHYECKOTO
BOCIIUTAHUA

1.ITatprotnueckoro
BOCITUTAHUSA




CHCTEMBEI 3JICMCHTOB.
XapakTepu3oBaTh  XUMUYECKHUE
9JEMEHTBl Ha  OCHOBE  HUX
MOJIOKCHUS B TEPHOIAYCCKOMN
CHCTEME u 0COOCHHOCTCH
CTpoeHHs HuX aroMoB. J[lemats
YMO3aKJIIOUEHUSI O  XapakTepe

N3MEHEHUS CBOICTB
XUMHAYECKUX DJIEMEHTOB c
YBEIIMYEHUEM 3aps0B ATOMHBIX
anep.

HUccaenosath CBOMCTBA

W3y4aeMbIX BEIICCTB.
HaGnronats buzndeckue u

XHUMHYCCKHC IMpCBpaAlICHUA
HN3y4acMbIX BCHICCTB.
OnuceIBaTh XUMHNYCCKHUC

peakiuu, HaOIoJaeMble B XOJIe
DKCIIEPUMEHTA. Y4YacTBOBaTh B
COBMECTHOM 00CyXIeHUU
pe3yJIbTaTOB OTBITOB

Pa3pen 3.
Crtpoenue
BelllecTBA.
XumMuueckas
CBSI3b.

Tema 37.
XumMnueckasi CBSI3b

Tema 38. Buabl
XUMHUYEeCKOH CBA3H

Tema 39. CreneHn
OKHUCJICHUSA
3JIEMEHTOB

dopMyIHpOBaTh  ONPEACIICHUS
MMOHATHH «KOBAJICHTHAas
HeToJIApHas CBSI3bY,
«KOBaJICHTHAs TOJISIpHAsl CBSI3bY,
«HMOHHAas CBSI3bY, «CTeTeHb
OKHCJICHUS,
«3IEKTPOOTPULIATEILHOCTH.
OnpenensiTh THUIN XUMHYECKOMN
CBSI3MW B  COCJAMHEHUAX  Ha
OCHOBaHUHU XUMHYECKOM

2 ['paskranckoro
BOCIIUTAHUS

5 Tpynosoro
BOCIIUTAHUSA

4 @opmupoBaHUs
KYJIbTYPbI 30POBbS




dbopmynel. Onpenenarb CTENEHb
OKHUCJIEHUS 3JIEMEHTOB B
COCIUHEHHUSX. CocTaBisTh
dbopMyNibl BEHIECTB MO CTENEHU
OKHCIJICHUS 3JIEMEHTOB.
YcranaBnuBaTh BHYTpH- u
MEXITPEIMETHBIC CBSI3H.

CoCTaBIIATL CpAaBHUTENBbHBIE H

3 [lennoctn
HayYHOTO MO3HAHUS

6 DKOJIOTHYECKOTO
BOCIIUTAHUSA

l.IlarpuoTnueckoro

BOCTTUTAHUSA
o0oOIaroInye TadJIUIIbI, CXEMBI
Hroro: 68
9 kJiacc
Pa3nen 1. 16 Tema 1. Knaccuduuupoatsb
2 ['paskpanckoro
MHoroo0pa3ue Kaaccupukanus XUMHUYECKUE PEAKIINU.
XHMHUYECKHX XUMHMYECKUX [IpuBOIMTE TpUMEPBI pEAKLIUN BOCIIMTAHMA
peaxkuuii peaKknuii:  peaKkuuu Ka)KJI0T0 THIIA. 5 TpyxoBoro
COeITUHEHUS, pas- 2 Pacno3naBatb  OKHMCIIMTENIBHO- BOCIHTAHNS
JIO’KeHU I, BOCCTaHOBUTEJIbHbBIE peaKiuu.
3amMelneHnsi, o0OMeHa. Onpenenarsb OKUCJIUTEID, 4 ®opmupoBaHHs
OKHCIANTETBLHO- BOCCTaHOBHUTEJIb, IpoLeCC KyJIbTYPbI 310POBbA
BOCCTAHOBUTEJIbHbIE OKHCJIEHUS, BOCCTAHOBJICHHSL.
3 LlenHocTn
peakinuu Hab6monate u OTUCHIBATH
HAYYHOTO MO3HaHUS
Tema 2. Jk30- m XUMHUUYECKHE peaxkiuu c
JHI0TEePMHUYECKHUE 3 MOMOIIIbI0 €CTECTBEHHOTO SI3bIKa 6 DKOJOTMYECKOTOo
peaknuu u s3plka xumuu. HccnenoBaTh BOCTIUTAHUSA
Tema 3. O0paTumblie YCJIOBUS, BIIUAIOLINE HA CKOPOCTh
U HeoOpaTuUMBbIe XUMHUYECKON peaxkuu. LI
lat
peakuuu OnuceiBaTh yCIOBUS, BIHUSIOLUINAE PHOTHHCECKOTO
2 BOCTIUTAHUS

Ha CKOpPOCTh XUMUYECKOU
peakuuu. IIpoBoauTh rpymnmnoBbie
HaOII0 IeHU s BO BpeMmsi




MPOBEJACHUS JIEMOHCTPAIMOHHBIX
OIIBITOB.
VYyacTtBoBaTh B COBMECTHOM

00CyXJIeHUH pe3yJabTaToB
OTIBITOB.
CocraBisTh

TEPMOXUMHYUECKHIE

ypaBHEHUS peakuuid. BeraucisaTe
Ter0Boi 2G(HEeKT peakuud 1o
ec TEPMOXUMUYECKOMY
YPaBHEHHUIO

Tema 4.
XuMuuyecKue
peaKkuMu B BOJHBIX
pacTBopax.
DJeKTPOIUTHYECKAS
AUCCOLHAIHSA

Tema 5. Peaxkuum
HOHHOI0 OOMeHa M
yCJIOBUS 115.
NMPOTEKAHUA

O600mmaTs 3HaHUS O PacTBOpax.
[IpoBOAUTH HaAOJTIOICHUS 3a
HIOBEJICHUEM BEILIECTB B
pacTBopax, 3a  XUMHYECKHMH
peakuusaMHu, MPOTEKAIOIUMH B

pacTBoOpax. dopMyIUpoBaTh
orpeseNieHus MOHSITHI
«ONEKTPOIUT»,  «HEIIIEKTPOIUT,
«OIEKTPOTUTUIECKAS
JTICCOLIAALIUS.
KonkperusupoBats MIOHSITHE

«oH». O000mEaTe  HOHATHUA
«KaTUOH», «aHUOHY.

Uccaenosath CBOICTBA
PacTBOPOB AJICKTPOJIUTOB.
OnuceiBaTh CBOWMCTBA BEIIECTB
B XOJI¢ JEMOHCTPAIMOHHOTO |
7a00paTOPHOTO  DKCIIEPUMEHTA.
Cobmronath TmpaBuja TEXHUKU
0e30I1acCHOCTH. XapaKTepU30BaTh

2 ['paxxganckoro
BOCIIUTAHUS

5 Tpynosoro
BOCIIUTAHUS

4  ®opmupoBaHUSA
KYJIbTYPBI 30pPOBbS

3 LlenHocTn
HayYHOTO MO3HAHUS

6 DKOIIOTHYECKOTO
BOCIIUTAHUA

l.IlarpuoTuyeckoro
BOCITUTAHUSA




YCIOBUS TEYEHUs peaKkUudl B
pacTBOpax  dJJIEKTPOJIUTOB 110
KoHIIa. Onpenens T BO3MOXHOCTb
NPOTEKaHUs peaKUUil HOHHOIO
obmena. [IpoBoauTh TpynmnoBbie

HaOJTIOIEHUS BO BpeMs
MPOBEJICHUS JICMOHCTPAIMOHHBIX
u 71a00paTOPHBIX OTIBITOB.
Ob6cyxnarb B rpymnmnax

pe3yabTaThI OTIBITOB.

OOBSICHATH CYIIHOCTh PCaKIIH
HOHHOTO OOMEHa.

Pacrnio3naBath peakuuu
HOHHOTO OOMEHA.

CocTaBysITh MOHHBIE yPaBHEHUS

peaKkuui.
CocTaBiATh COKpaIléHHbIC
WOHHBIC YPaBHEHUSI PEaKIUM
Pa3nen 2. 43 Tema 6. Hemera/L1bl OOBIACHATD 3aKOHOMEPHOCTH
MHuoroodpa3ue (o01masn xa- M3MEHEHUSI CBOMCTB HEMETAJIOB B 2 I'panancioro
BelleCTB pPaKTepUCTUKA nepuoaax u A-rpymmax. BOCITHTAHHA
HEMETA/LIOB 10 HX XapakTepHu30BaTh TAJIOTeHBI HA OC- 5 TpyxoBoro
MOJIOKEHH IO B HOBE UX TOJIOXKEHHUS B TIEPHOINYEC-

NMEePUOAUYECKON CH-
cTeMe  XHMHMYEeCKHX
3JIEMEHTOB.
3akoHOMepHOCTH
U3MEHEHUs1 B  Iie-
puoaax W rpynmax
busnveckunx /|
XHUMHYECKHX CBOMCTB
NMPOCTHIX  BelIeCTB,

ckou cucrteMme /1. 1. MenneneeBa u
oco0eHHOCTEN CTpOEHUS 10,4
aTOMOB. OOBSICHATE
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB TaJIOTEHOB IO NEPUOIY U
B A-rpymnmax.

OnuceIBaTh CBOWMCTBA BEIIECTB
B XOJ€ JEMOHCTPAaLlMOHHOIO U
7a00paTOPHOTO  DKCIEPUMEHTA.

BOCIIMTaHHA

4  ®opmupoBaHHSA
KYJIbTYPHI 30pPOBbS

3 [lenHoctH
HAy4YHOTO TO3HAHUS

6 DKOIIOTHYECKOTO
BOCIIUTAHUS




BBICHIMX OKCHI0OB H

Cobmro1aTh TEXHUKY

KHCJIOPOACO- 0€30IacCHOCTH. Pacno3naBath 1.IIaTpHOTHYECKOTO
AepaKalIUX  KHCJIOT, ONBITHBIM ~ MYTEM  COJISIHYIO BOCIHTAHIS
00pa30BaHHBIX KUCIOTY U €€ Ccolu, OpOMHIBI,
HeMeTa/JIaMH HUOUIBI.
BTOPOr0 M TPeThero Hcnonb3oBarh NpuOOpETEHHBIE
NepuoI0B. 3HaHUS U YMEHUS B MPAKTHUYECKOM
T'anorensl NEeSTebHOCTU U TOBCEAHEBHOM
XKU3HU C Ledblo 0e30macHoro
oOpalmieHuss C BEIIECTBAMH U
MaTepuajaMid U DKOJOTUYECKHU
IrPaMOTHOTO MOBEICHUS B
OKpy’Karolien cpene. Buruuciars
MacCOBYIO JIOJK0 PacTBOPEHHOTO
BEIIECTBA B paCTBOPE
Tema 7. Kucaopoa n XapakTepu3oBaThb 3JIEMEHTBI
cepa IV A-rpymrsrl (moarpymsl 2 Ipananckoro
BOCITUTAHUSA

KHUCIIOpO/Ia) Ha  OCHOBE  UX
MOJIOKEHUS B  MEPUOJAMYECKOMN
cucteme J[. M. MenneneeBa u
OCOOCHHOCTEH  CTpOEHHS  HX
aTOMOB. OOBACHATH
3aKOHOMEPHOCTH U3MEHEHUS
CBOHCTB 3neMeHTOB |V A-rpynmbl
10 MEepUoy U B A-Tpymmax.

XapaKTepus3oBaTh AJIOTPOITHIO
KHUCIIOPOJIa M Cephl KaK OJIHY W3
OPUYMH MHOT00Opa3usi BEIIECTB.
OnuceiBaTh CBOWCTBA BEIIECTB
B XOJ€ JIEMOHCTPAIlMOHHOTO |
7a00paTOPHOTO  DKCIEPUMEHTA.

5 Tpynosoro
BOCITUTAHUSA

4  ®opmupoBaHHSA
KYJIbTYPBI 30pPOBbS

3 LlenHocTn
HayYHOTO MO3HAHUS

6 DKOIIOTHYECKOTO
BOCIIUTAHUS




Cobironath TEXHUKY

0€30MaCcHOCTH. Oxka3bIBatTh
MEPBYIO MTOMOIITh npu
OTPABJICHUSX, 0’KOTax "
TpaBMax, CBSI3aHHBIX c
peakTuBaMH U J1aOOpPaTOPHBIM
000py10BaHUEM. Onpenensats
MPUHAJIC)KHOCTD BEILIECTB K
ONpEeACIEHHOMY  KJIacCy  CO-
€IUHEHU.

ComnocTaBiiTh CBONCTBA
pasz0aBlIeHHOM u
KOHIICHTPUPOBAHHOMN cepHOU
KHUCIIOTHI.

3anuchiBaTh YpaBHEHUS pEaKUid
B HOHHOM BHJI€ C YKa3aHUEM
[Iepexo0/1a AIEKTPOHOB.
Pacrio3HaBaTh ONBITHBIM IYTEM
pacTBOpPbI  KUCIIOT,  CYJIb(UIBL,
CcybUTHI, CYyIb(ATHI.
Hcnonws3oBaTh mpHOOpPETEHHBIC
3HaHUS U YMEHUS B MPAKTUYECKOMN
NEeATEIbHOCTH M TOBCEIHEBHOM
KU3HH C 1eTbl0  0e30MacHoro
oOpamieHusi C BeIIECTBAMU U
MarepuajaMd M 3KOJOTUYECKHU
IrPaMOTHOTO ITOBEACHUSA B
OKpY’KarollleH cpelie.

Bpuucnasate 10 XMMUYECKUM
ypaBHEHHsIM Maccy, OO0béM U
KOJINYECTBO BELIECTBA OJHOTO W3
MPOAYKTOB PEaKUUU II0 Macce

1.IlatprnoTuyeckoro
BOCITUTAHUSA




UCXOJIHOTO BEIIECTBA, O0O0BEMY
WIM  KOJHWYECTBY  BEILECTBA,
COJZIEPIKALLIETO OIPEICIIEHHY IO
JIOJTIO MIPUMECEH. I'otoBUTH
KOMITBIOTEPHBIE IPE3CHTALUH 10
TeMe

Tema 8. A3or m

$ochop

XapakTepu3oBaTh AIeMEHTHI V A-
rpyInsl (MOATPYMIBI a30Ta) HA OC-
HOBE UX TOJIOKEHUS B TIEPHOINYE-
CKOM cHucTtemMe M O0COOEHHOCTEeH
CTpOCHHS MX aTOMOB. OOBICHATH
3aKOHOMEPHOCTH U3MCHCHHUS
CBOMCTB DJIEMEHTOB Y A-TpyIIIbI.
XapakTepu3oBaTh  aJUIOTPOIHIO
dochopa kKak OIHY U3 TPUUYUH
MHOT000pa3usi BEIECTB.

OnuceiBaTh CBOMCTBA BEIIECTB
B XOJ€ JIEMOHCTPAlMOHHOTO U
7a60paTOPHOTO  DKCHEPUMEHTA.
Cobmonath TEXHUKY
0€30IacHOCTH. Oxka3bIBaTh
NEPBYIO TOMOINb TpU

OTpaBJICHUSIX, O’KOTaX M TpaBMax,
CBS3aHHBIX C pEaKTUBAMU U
71a00paTOpHBIM  000PYIOBAHHUEM.
VYcTaHaBiauBaTh MPUHAJICKHOCTD
BEILIECTB K ONpEeIEHHOMY KIlacCy
COCIMHECHUM.

ComnocTaBnATh CBOKCTBA
paz0aBlIeHHOI u
KOHICHTPUPOBAHHONW  a30THOWU
KHUCJIOTHI.

2 ['paxanckoro
BOCTIUTAHUS

5 Tpynosoro
BOCITUTAHUSA

4 @opmupoBaHuA
KYJIbTYPBI 3J0POBbS

3 LlenHocTn
HayYHOTO MO3HAHUS

6 DKOJIIOTHYECKOTO
BOCIIUTAHUSA

1.IlatpuoTHueckoro
BOCIIUTAHUSA




CocraBisTh ypaBHEHHUS
CTYIIEHYaTOM JHCCOLMAIMM Ha
npumepe GochopHON KUCTOTHI.
3anuceIBaTh ypaBHEHUS PeaKLAN
B HOHHOM BHJE C YKa3aHUEM
[IEPEX0/1a DIEKTPOHOB.
Pacno3HaBaTh ONBITHBIM IyTEM
aMMHaK, pacTBOpPbl  KHUCIIOT,
HUTpaT- U ¢ocdaT-uoHbl, HOH
aMMOHU. Hcnonp3oBars
npuoOpeTEHHbIE 3HAHUS u
YMEHHUSI B IIPAaKTUYECKOH Je-
ATEIBHOCTH W  IIOBCEJHEBHOMN
XKU3HU C LeJblo 0e30MmacHoro
oOpalieHuss ¢ BeHIECTBAMH U
MarepuajaMi U  SKOJIOTHYECKH
IPaMOTHOIO NOBEACHUSI B
OKpYKawllen cpene. Beraucisath
MacCOBYIO JIOJI0 PacTBOPEHHOTO
BEIIECTBA B pacTBope.
[Tosb30BaTHCA nHpopManue
U3 JpYyrMX HMCTOYHUKOB  JUIsS
MOJIFOTOBKH KPATKUX COOOIICHUIA.

['oToBUTH KOMITbIOTEPHBIE
MPE3CHTALIMU 110 TEME
Tema 9. Yraepoa un XapakTepu3oBaTh 3JIEMEHTHI
. 2 ['paxmanckoro
KpeMHUI IV A-rpynme (moarpymnsl
BOCITUTAHUSA
yriepoia) Ha  OCHOBE  HX
MOJIOKEHUS B  MEPUOAMYECKOMN 5 TpyzoBoro
cucreme u ocoOeHHOCTEN BOCIIMTAHUS

cTpoeHUs] UX aToMOB. OObBICHATH




3aKOHOMEPHOCTH U3MCHECHUS
CBOMCTB 371€MeHTOB |V A-rpymnisl.
XapakTepu3oBaTh  AJTOTPOIUIO
yriepoja Kak OJHY W3 MPHYUH
MHOT000pa3us BEIIECTB.

OnuceIBaTh CBOWMCTBA BEIIECTB
B XOJ¢ JCMOHCTPAIMOHHOTO |
71a00paTOpHOTO  IKCIEPUMEHTA.
Cobmonath TEXHUKY
0€30MacHOCTH. CormnocTaBisTh
CBOWCTBAa OKCHJOB YyIjepoja H
KpEMHUS,  OOBSCHITH NMPUUUHY
UX pa3nuuus. Y CTaHaBJIUBATh
NPUHAUICOKHOCTh  BEIIECTB K

OnpeJIeIEHHOMY KJ1accy
COEJIMHEHUH.
Jloka3bIBaTh KHUCJIOTHBIN

XapakTep BBICIITNX OKCHJIOB
yIJIepoJia U KPEMHHUSL.

3anuchIBaTh YPaBHEHUS peaKIni
B HOHHOM BHJIE C YKa3aHHEM
nepexo/ia AIEKTPOHOB.
OcCy1ecTBIATh
B3aUMOIIPEBpAICHUs] KapOOHATOB
u THIPOKapOOHATOB.
Pacnio3HaBath ONBITHBIM TTYTEM
YTJICKUCIHIBINA Ta3, KapOOHAT-HOHBI.
Hcnons3oBaTh  NMPUOOPETEHHBIE
3HaHUS U YMEHUS B MPAKTUYECKOU
NEATEIbHOCTH M IIOBCEIHEBHOM
)KM3HH C 1EeNbI0  0€30MacHOTo
oOpallleHus1 C BEHIECTBAMH U

4  @opmupoBaHuA
KYJIBTYPBI 3J0POBbS

3 Llennoctu
HaYYHOTO MO3HAHUS

6 DKOJIOTHYECKOTO
BOCIIUTAHUSA

l.IlatpuoTnueckoro
BOCITUTAHUS




MaTepualiaMd ¥ JKOJIOTHUYECKHU
IPaMOTHOTO MOBEACHUS B
OKpyXaroliei cpene. Borauciars
M0 XWUMHYECKHM  YypaBHEHUSIM
Maccy, OOBEM WM KOJIUYECTBO
OJTHOTO M3 MPOAYKTOB PEAKITUH 110
Macce  HMCXOJHOTO  BEIIECTBa,
00BEMY WIH KOJIMYECTBY
BEIIIECTBA, CoJIepIKaIIero
ONpeAeNEHHYIO IO MPUMECEN

Tema 10. MeTaisbl
(o01masn
XaPAKTePUCTHKA)

Tema 11.
Ilesounble MeTAJLIIBI

Tema 12. IllénouHo-
3eMeJIbHbIe
METAJLIbI

Tema 13.
AToMuHNN

Tema 14. Keure3zo

XapakTepu3oBaTh MeETaUIbl Ha
OCHOBE  HUX  TOJOXKECHHS B
MIEPHOTUICCKON CHUCTEME u
OCOOCHHOCTEH  CTpOCHHS  HX
aTOMOB.

OOBACHATL  3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB METAJIJIOB 11O
nepuony W B A-Tpymnmax.
HccnenoBaTh CBOMCTBA M3ydaeMbIX
BeriecTB OOBACHITh 3aBUCUMOCTh
(bU3UYCCKUX CBOMCTB METAILJIOB OT
BHJIa XUMHUYCCKOM CBSI3U MEXIY HX
aTOMaMH.

HaGmonate u OIKMCHIBATH
XHUMHYECKHE peakuuu c
MIOMOIIBIO ECTECTBECHHOI'O SA3bIKA
U S3BIKA XHUMUH.
Habmomate  1eMOHCTpHUpYEMbIC
U CaMOCTOSITCIIBHO TIPOBOJIMMBIE
OITBITHI.

OnuceiBaTh CBOMCTBA U3y4aeMbIX
BEIIECTB HAa OCHOBE HAOJIIOICHUU

2 ['paskpanckoro
BOCIIUTAHUS

5 Tpynosoro
BOCITUTAHUSA

4 @opmupoBaHUs
KYJIbTYPbI 30POBbS

3 [lenHocTH
HaYYHOTO MO3HAHUS




3a 1704 MPEBPAIIECHUSIMH.
Jlokxa3biBaTh amdoTepHbIN
XapakTep OKCHAOB U TUAPOKCHUJIOB
amromunus u xenesa (H11).

CpaBHUBATH OTHOILLIEHUE
M3y4aeMbIX METAJUIOB U OKCHUJIOB
METaJJIOB K BOJIE.

CpaBHUBATH OTHOILICHUE
TUJIPOKCUIOB HATPUsI, KaJIbIUs U
AIIOMUHUS K pacTBOpaM KHUCIIOT
151 IEeJI0YEH. Pacno3naBath
ONBITHBIM ~ TyTEM  THIPOKCHU-
MOHBI, HOHBI Fe?* u Fe®*.

CoOnroaarte TEXHUKY
0€e30I1aCHOr0 oOparieHus c
XUMHUYECKOU MOCy 01 u
nabopaTopHbBIM  000PYyAOBaHUEM.
Ocy1iecTBIATh peaxIuu,

MOJTBEPKIAIOIINE TEHETUUECKYIO
CBSI3b MEXJY HEOPraHWYECKUMHU
COCJIMHCHUSIMH. 3anuceIBaTh
ypaBHEHHUs pPEaKIUl B HOHHOM
BUJIE C YKa3zaHHEM IIepexojia
AJIEKTPOHOB.

O0Oo0mare 3HAaHUS W JejaaTh
BBIBOJIBI O  3aKOHOMEPHOCTSX
W3MEHEHUN CBOMCTB METAJJIOB B
nepuoaax 151 A-rpymnmax
MIEPUONYECKOU CHUCTEMBI.
IIporao3upoBaTh CBOMCTBA HEU3Y-

6 DKOJIOTHYECKOTO
BOCIIUTAHUA

1.ITatprotnueckoro
BOCITUTAHUSA




YEHHBIX 3JIEMEHTOB U UX COEUHE-
HUI HAa OCHOBE 3HAHUH O IEPUOAU-
YECKOM 3aKOHE.

Hcnonp3oBaTh NpUOOpPETEHHBIE
3HaHUS U YMEHUS B MPAKTUUYECKOM
JIEATEIbHOCTH W TTOBCEIHEBHOM
KU3HH C 1eJIbl0  0e30macHoro
oOpaiieHus C BEIIECTBaMH U
MarepuagaMd M JKOJOTHYECKH
rpaMOTHOTO MOBEICHUS B
OKpy’Karolien cpeae. Beruaucmars
M0  XUMHYECKHUM  YpaBHEHHSIM
mMaccy, OOBEM WM KOJIUYECTBO
OJHOTO U3 MPOJYKTOB pEaKIMU MO
Macce  HCXOJHOTO  BEIECTBa,
00BEMY MM KOJIMUECTBY BEILIECTBA,
COJIEpIKAILIETO OIpEeACIEHHY IO
JIOJIEO TIPUMECEH.

[Tosb30BaTHCA nHpopManue
U3 JpYyrMX HMCTOYHUKOB  JUIsS
MOJIFOTOBKH KPATKUX COOOIICHUIA.

['oToBUTH KOMITIBIOTEPHBIE

IPE3EHTALUH 10 TEME
Paznen 3. Hcnonb3oBars BHYTpH- u
Kpatknii 00630p MEXIIPEAMETHBIE CBS3H. 2 Ipanancioro
BaJKHEHIINX CocTaBnsATe MOJIEKYJISIDHBIE U BOCIHTAHHA
OpPraHuYecKux CTPYKTYpHBIE bopmybI 5 TpyxoBOro
BELIECTB YIJIEBOJIOPOJIOB. BOCIHTAHHS

Onpenensate IPUHAJIEKHOCTh

BEUIECTBA K  OINPEACIEHHOMY 4 QopMupOBAHHS

KJIacCy OPraHu4eCKUX KyJIbTYpBI 310POBbA

COEIMHEHU.




3anuchiBaTh YpPaBHEHUS pEaKIMi 3 LlenHocTn

3aMEIEHNs ¥ IPUCOEIUHEHUS  C HAYIHOTO MO3HAHHS
y4aCTHEM OPTaHHIECKHX BEIIECTB.

Hab6monaTs JIEMOHCTPUPYEMEIE 6 DKOJIOrH4eckoro
OTIBITHL BOCIIUTAHHS

OnuceIBaTh CBOKMCTBA N3YYaEMBbIX
BEIIECTB HAa OCHOBE HAOIIOACHUI
3a UX MpEeBpallCHUSIMU.

YyacTBoBaTh B  COBMECTHOM
00CyKJIeHUn pe3yabTaToB
OTIBITOB. [IpoBoaNTH
Ka4eCTBEHHBIC  pEaKkIUuu  Ha
HEKOTOpbIE OpPraHMYECKUE Belle-
CTBa.

[Tosp30BaThCs uHdopmaruen
U3 JpYyrMX HMCTOYHHUKOB  JUIS
MOJIFOTOBKH KPAaTKUX COOOIICHUII.
['oToBUTH KOMITbIOTEPHBIE
MIPE3EHTAIUH 110 TEME

l.IlarpuoTnueckoro
BOCITMTAHUSA

Hrtoro:

68

J1 — neMOHCTpalMOHHBIEC TOCOOUS, TPUOOPETAIOTCS B OJJHOM SK3EMILISPE.

8. MaTepuajabHO TeXHHYeCKOe ofecrevueHne 00pa3oBaTejILHOr0 Mpomecca

P — paznatounoe obopymoBanue, nmpuodpeTaeTcs — 1 3K3eMIUISIp Ha 2-X y4aIluXCcs B OCHOBHOM IIKOJIEC TpU 0a30BOM HM3YYCHHH IIPEIMETa.
Habopsl XUMHUYECKUX PEaKTHBOB MPUOOpETAIOTCS U3 pacueTa 1 HAOOp I JIEMOHCTPAIMOHHBIX OIBITOB M YYCHHUYECKOIO SKCIIEPUMEHTA.
Onu nmerorobo3naueHus [1/P.

No HaumenoBanne 00bEKTOB U KonnuecTBo
| CPEJICTB MaTEePHATbHO-TEXHHUECKOT0 00eCIIeYeHUS

1 2 3

ITeuaTHbIe MOCOOHA




Komriekr MOPTPECTOB YUYCHBIX-XMMHUKOB — CMCHHAs SKCIIO3UIUA

Cepus cipaBouHbIX TabnuL no xumuu: «llepuoauueckas cucrema XumMuyeckuxsiaemeHTon J1.1.
MenneneeBa», «PacTBOpUMOCTB COJIEN, KUCIIOT U OCHOBAHUM BBOJIE», « DIEKTPOXUMHUYECKUAN PSILL

HaNnpsHKEHU METAIIIOBY - TOCTOSTHHAS
DKCIIO3HUIIHS.

=]

CCpI/ISI HHCTPYKTHBHBIX T3_6J'II/II_[ 110 XUMHH — CMCHHAas SKCITIO3HUIIUA

Cepus TaOIUI IO HEOPTAaHUYECKON XMMHUU — CMEHHAs! SKCIIO3UITUS

Cepus TaOIUI IO OPTAHUYECKON XMMHUHU — CMEHHAs YKCITO3UIIHS

Cepus TabauI] MO0 XMMUYECKUM MTPOU3BOJICTBAM (CEpHAsI KUCIOTA, aMMHAK, YyTYH,
CTaJlb, AJTIOMUHUIN) — CMEHHAs SKCIIO3HUIIHS

=R =g =)=

s o (O|h~ W

HPOPMALMOHHO-KOMMYHHMKATHBHBIE CPeICTBA

MynbTuMeauitHbie TPOrpaMMbl (00ydaroue, TPEHMHTOBbIe, KOHTPOJIUPYIOLIHUE)
110 BCEM pa3jiesaM Kypca XUMUHU

DNEeKTPOHHBIE OUOIMOTEKHU MO KYPCYy XUMUU

9J'IeKTpOHHI>Ie 0a3bl JAaHHBIX 110 BCEM pa3/icjiaM KypCca XUMHU

KPAHHO-3BYKOBbI€ 10CO0MsI (MOTYT ObITh B IU()POBOM 1 KOMIILIOTEPHOM BH/I€)

KomriekT BueopuiibMoB o HeOpraHu4eckoil XuMuu (1o BceM paszzesiaM Kypcea)

N (R(glwN] -

KomruiekT ciiaiiioB (IMano3uTUBOB) MO HEOPTaHUUECKONH XUMHH (IO BCEM
paszzenaM Kypca)

w

Kommaexr TPaHCIIaPaHTOB I10 HeopFaHI/I‘leCKOﬁ XUMHHU: CTPOCHUC aTOMA, CTPOCHUC
BCIICCTBA, XUMHUYCCKas CBA3b

4

Kommaexr TPAHCIIAPAHTOB 10 XUMHUYCCKHUM ITPOU3BOJACTBAM

5

KomruiekT donnii (KOAOTIIEHOK) 10 OCHOBHBIM pa3jieliaM HeOpraHM4eCKOW XHUMHUU

MM = =M

TexHuueckne cpecTBa 00yUeHust

4

MynBTPIMeI[PIfIHoe OCHAIICHUC KaOuHeTa: KOMIIBXOTCP, IIPOCKTOP,
, KOJIOHKH 3BYKOBBIC

=

5

JnanpoekTop (craaiI-mpoeKTop)

)=




Y4yeOHO-IpakTHYecKOe U y4eOHo-1a0opaTopHoe oOopyaoBanue Ilpubopbl, HalGopbI
JIAa0OPATOPHBIX NPUHAAJIEKHOCTEN /I XHMHYECKOIr0 3KCIIePUMEHTa 0011ero Ha3HaYeHus

NOCy /bl

)4 |

Amnmapat (ycTaHOBKa) JJI TUCTUJUISIITUN BOJIBI

HarpearenbHble npubOps! (37EKTPOIIIUTKA, CHUPTOBKA)

Jlocka Il CYyIIKYU OCY bl

KommekT anekTpocHabxeHns kabuHeTa XUMHHU

CMOHCTPAIIMOHHBIC

Habop mocyapl 1 puHAIKHOCTEH 7151 IEMOHCTPAIIMOHHBIX OMBITOB 10 XUMHUHU

Habop neraneit 1yist MOHTaxa yCTaHOBOK, MITFOCTPUPYIOIIMX XUMUYECKUE
MIPOM3BOJICTBA

CTOoJHK NOIbEMHBIN

HITaTuB 1)1 1eMOHCTpAaMOHHbBIX pobupok [1X-21

[ItatuB metammmueckuii LIJIb

DKkpaH (GOHOBBIN YepHO-0€IbIN (JIBYCTOPOHHMIA)

Ha6op daakonos (250 — 300 M1 1jist XpaHEHHUsT paCTBOPOB PEAKTHBOB)

nenuaaIu3upoBaHHbIe NPUOOPHI M ANNAPATHI

Amnmapat (mpubop) A5 TOTy4YeHUs ra3oB

Arnmapat aJis IpOBeACHUs XUMudeckux peakiuii AIIXP

['openka ynusepcanbHas ['Y

YcranoBka njist ICPCTOHKU

Ha60p JJI1 OIIBITOB 110 XUMHUHU C DJICKTPUUICCKHM TOKOM

O30oHartop

HpI/I60p IJI1 ICMOHCTpalM1 3aKOHA COXPAaHCHUA MAaCChl BCIICCTB

[Tpubop /it UILTFOCTPALIUU 3aBUCUMOCTH CKOPOCTU XMMHUECKON PEaKIuu OT
YCIIOBUH

[Tpubop 11st OKMCIIEHUs CIUPTA HAJl MEAHBIM KaTaJn3aToOpoOM
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[Tpubop /it onpeieseHus cocTaBa BO3Iyxa

[TpuGop A7 MOTyYEeHUs TAIOUJAIKAHOB U CJIOKHBIX 3(UPOB

[TpuGop ny1st cobupanusi U XpaHEHHs Ta30B
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1 [Ipubop 1 nonyyeHus: pacTBOPUMBIX TBEpbIX BemecTB [IPB Ji|
3

1 TepMomeTp 31eKTPOHHBIH Ji|
4

1 OBAMOMETP Ji|
5

KoMmiiekTsl 1U1s1 JIaDOPATOPHBIX ONBITOB U MPAKTHYECKUX 3aAHATHH 110 XUMHH

1 Bechl 251eKTpOHHBIE P

2 HaGop nocyapl 1 npuHaAJIexKHOCTEN JUIsl YHeHHUECKOTr0 AKCIIEpUMEHTa P

3 Habop /uist 5K010ru4eckoro MOHUTOPUHTA OKpyskaromieit cpenl (1 Habop Ha 3-5 P

YEJIOBEK)

4 Habop mocyapl 1 npuHagiexxHocten s kypca « OCHOBBI XUMHUECKOTO aHATN3a» P

5 Habop 6anok mis xpanenust TBepAbix peakTuBoB (30 — 50 mu) P

6 Hab6op cxistHOK ((h1akOHOB) 711 XpaHEHHUsI pACTBOPOB PEaKTUBOB P

7 Ha6op npubopok (I1X-14, TTX-16) P

8 Cruprosku (50 mi) P

9 [Tpubop a1 moaydeHus ra3on P

1 [Tpubop i moxydeHus TaJTouIaIKaHOB U CIIOKHBIX 3(hHUPOB P
0

1 [ItatuB mabopatopubiit xumuaeckuit [LIJIX P
1

Mopean




Habop kpucTtaminueckux pemeTok: aimMasa, rpagura, TMOKCUIa yriaepoa, Kemesa,

. MAarHusi, MeJId, IOBAPEHHOW COJIN a
2 HabGop 15 MmonienrpoBaHus CTpOEHUs HEOPraHUYECKUX BEIIECTB J/P
3 Habop myist MoenupoBaHus TUIIOB XUMHUECKUX peaKIuil (MOIeTu-anTiInKaIli¢ ) J1/P
4 Habop myist MonenupoBaHus 3JIEKTPOHHOTO CTPOCHHSI aTOMOB J1/P
5 HaGop s MoaenupoBaHusi CTpPOSHUSI aTOMOB U MOJIEKYJT (B BUJIE /P
KOJIbIIETPAHHUKOB)
HartypaJjibHble 00beKThI, KOJLUIEKINH
1 AJOMUHHI P
2 Bomnoxkna P
3 KameHHBIN yroJib U IPOAYKTHI €ro nepepaboTKu P
4 Kayuyk
5 MerTasibl ¥ CIUIaBbl P
6 Munepassl U TOPHBIE OPOBI P
7 HedTp n BaxkHelmme npoIyKThl ee nepepadboTKu P
8 [TnacTmacchl P
9 CTeKII0 1 U3J1eus U3 CTeKJIa P
1 Tomnuso P
1 UyryH u cTayib P
1 [IIkayra TBEpAOCTH P
PeakTuBbl
1 Ha6op Ne 1 OC «Kucnote»: cepHasi, consiHas J/P
2 Ha6op Ne 2 OC «Kwucnote»: a3otHas, oprodocdopHas /P
3 Ha6op Ne 3 OC «I'uapokcunsny (O0apusi, Kanusi, KalbIus, HaTpus, ammuak 25%-
HBIM)
4 Ha6op Ne 4 OC «Oxkcupl MeTaiuioBy (anromunus, 6apus, xenesa (111), kanpnus, /P

maruus, mexu (1) (rparysbl 1 TOPOIIOK), ITMHKA)




Ha6op Ne 5 OC «Metamnbly: allOMUHUN (TpaHyJibl U MOPOIIIOK), JKEJEe30 BOCCTAHOBIIEHHOE

(mopo1iok), Maruuii (MOPOIIOK U JICHTA), MeJlb (TpaHyJIbl, J/P
ONMJIKH), IIMHK (TpaHyJibl U MOPOMIOK), 0JIOBO (IpaHyJIbl)
Ha6op Ne 6 OC «Illenounbie u MeI0IHO3EMETbHBIC METAIUTBIY . KABIIUN, JINTHH,
HaTpum
Ha6op Ne 7 OC «OrneonacHble BelIeCTBay: cepa (Mopouiok), pochop KpacHsIil,
dbochopa (V) okcun )i
Ha6op Ne 8 OC «I"amorens»: 6poM, Hoj I
Ha6op Ne 9 OC «TanoreHuibl»: amOMUHUS XJIOPHUJl, aMMOHMSI XJIOPHJ, Oapus XJIOpH,
xenesa (I11) xmopun, kanust HOaWI, Kamus XJIOPU, KaIbIUS XJIOPUI, TUTUS XJIOPUI, MarHUS
xnopun, meau (I1) xmopun, Hatpus 6pomua, HaTpust GTopu, /P
HATPHS XJIOPHUJ, IMHKA XJTOPHT
Ha6op Ne 10 OC «Cynwdarel. Cynbdursl. Cynbhuab»: amOMUHUS Cyabdar, aMMOHUs
cynbdart, xenesa (I) cynsdun, xenesza (1) cynsdar 7-mu BoaHbIH, Kanuscyiabdart, kodanbTa /P
(1) cynsdart, maraus cynbdar, meau (I1) cyiabhar 6e3B0AHBIH,
memu (1) cynbdat 5-Tu BomHbIN, HaTpUs Cyib(ua, HATPUSA CyIb(UT, HATPHUICYIb(AT,
HaTpUs TUApPocybdar, HUKeNs cyiabdar, HaTpus TUApoKapOOHAT
Ha6op Ne 11 OC «Kapbonatsi»: ammonusi, kanus, meau (1) ocHoBHOM, HaTpus, /P
HaTpUs rUApoKapOoOHAT
Habop Ne 12 OC «®ocdarel. Cumukatedy: Kamusg MoHoruapooptodocdar (xammit
(hochOpHOKHUCIBIN BYX3aMEIICHHBIN ), HATPUS CUIUKAT 9-TH BOIAHBIN, /P

Hatpus oprodocdar TpexszaMeneHHbIN, HaTpus auruapodocedat (HaTpuit




(hochopHOKHUCITBIN 0THO3aMEIIEHHBIHN )

HabGop Ne 13 OC «Amneratsl. Poganumasl. CoenuHeHus xeie3ay»: kamus arerar, kamus deppo(ll)
rekcanuanu (Kajauil )KeIe3uCTOCUHEPOAUCTHIN), Kanus (peppo /P
(1) rexcarmonu1 (Kaauii )KeIe30CHHEPOTUCTBIN ), KaTus pOJIaHH/I, HATPHUS aleTaT, CBHHIIA alleTaT

Ha6op Ne 14 OC «CoenuHenns MapraHiay: Kaiaus nepmanranar, Mmapranna (1V) /P
okcun, mapranna (1) cyasdar, maprania xaopua

Ha6op Ne 15 OC «CoeauHeHust XxpoMa»: aMMOHUS AMXPOMAT, Kallus JUXPOMAT, il
kanus xpomar, xpoma (1) xmopun 6-tu BogHbIN

Ha6op Ne 16 OC «HutpaTsi»: aqroMuHHS, aMMOHUs, Kajust, Kaabius, meau (1), il
HaTpwus, cepedpa

Ha6op Ne 17 OC «MHAMKATOPBIY: IAKMOU, METHUIIOBBIA OPaH)KEBBIH, /P
dbenondraneux

Ha6op Ne 18 OC «Munepanbubie yaoopenus»: ammodoc, kapOaMua, HaTpUEBasiCEIUTPa, KaablUeBas]
CeNUTpa, KaJuitHas CenuTpa, Cyabdar aMMoHuUS, /P
cynepdocdat rpaHyIMpOBaHHBIN, cyniepdocdaT ABOMNHON rpaHyIMPOBaHHBIN, pochopruTHAS MyKa

Habop Ne 24 OC «Matepuanbl»: akTHBUPOBAHHBIN YT0JIb, BA3€JIHH, KaTbIIHs 1
KapOuJ, Kaaplius kapboHat (Mpamop), napadux

COI'IACOBAHO COTJIACOBAHO
IIporokon 3acenanust  Nel 3amecTuTens aupektopa 1o YBP
MeTonndeckoro 00beIMHEHUsT yauTenen __ | H.AKynapsBuesa
MBOY COIII Ne5 «29» aprycra 2022r.

oT «28» aBrycta 2022r.

PykoBoaurens MO N.B.KpaBuenko
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