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|. HosicHuTEAbLHAA 3ANMCKA.

[lenu xumuyeckoro oopazoBaHHs B OCHOBHOM IIKOJIE (POPMYIUPYIOTCS HA HECKOJIBKUX YPOBHSX
(rno6anbHOM, METaNpeIMETHOM, TMYHOCTHOM U MPEIMETHOM, Ha YPOBHE TPEOOBaHMI K Pe3y/bTaTa):
(dopMHpoBaHUE y 00yJaroIuXcsd YMEHUS BUJETh U IIOHUMATh LIEHHOCTh 00pa30BaHMsl, 3HAUUMOCTb
XMUMUYECKOT 0 3HAHUS AT KaXKJI0T0 YeJIOBEKa HE3aBUCUMO OT €ro IpoeCcCHOHAIbHOM A€ATEIbHOCTH;
YMEHUS pa3ianyaTh (PAKThl M OIEHKH, CPAaBHUBATH OLICHOYHBIC BBIBOJBI, BUIECTh HX CBS3b C
KPUTEPHUSIMU OLICHOK U CBSI3b KPUTEPUEB C ONPEIEICHHON CUCTEMON LIEHHOCTE!, (hOpMYIMPOBATE U
000CHOBBIBAaTh COOCTBEHHYIO TIO3HIIUIO;
(dbopmMHpoBaHKE y 00YYarOIMXCs LEIOCTHOTO MPEACTaBIEHUSI O MUPE M POJIM XMMHUHU B CO3AaHUHU
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MUPA; YMEHHUS OOBACHATh OOBEKTHI U IPOLECCHI
OKPY’KaIOIEeH JEHCTBUTEIBHOCTH — IIPUPOJHOM, COLMAIBHON, KYJIBTYPHOM, TEXHUYECKON CpE.bl,
UCHOJb3Ys AJIS 3TOr0 XMMUYECKHE 3HAHUS;
npuodpeTeHne 00y4JaroIUMUCS OIbITa Pa3HOOOPa3HON EATETBHOCTH, IIO3HAHHUS M CAMOTIO3HAHUS;
KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), MMEIOIMX YHHBEpPCAJIbHOE 3HAYCHHE [UIs
Pa3NUYHBIX BUAOB JESATEIBHOCTH: PELICHHUS MpoOJeM, NMPHUHATUS PEIICHUH, MOMCKa, aHalu3a U
00paboTku HH(OpMaNK, KOMMYHUKATUBHBIX HABBIKOB, HAaBBIKOB M3MEPEHUH, COTPYAHUYECTBA,
0€e30MmacHOT0 O0pAIEHHS ¢ BEIIECTBAMH B IIOBCETHEBHOM KU3HU. OCHOBHBIMU
OcHoBHOE 00111ee 00pa3zoBaHUE - BTOpasl CTyIeHb oOuero odpasoBanus. OQHON M3 BaXKHEWIIMX
3aa4 dTOrO dTama SBJIAETCS MOArOTOBKAa OOYYaIOUIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BEIOOpY
XKHU3HEHHOTO U IpodeccuoHanbHoro nytu. O0yvaromuecs JOKHBI HAYYUThCSI CAMOCTOSITENIBHO CTaBUTh
LN ¥ ONPEAEIATh MYTH UX JTOCTUKEHHUS, UCIIOJIb30BaTh IPUOOPETEHHBIHN B IIIKOJIE OIBIT AEATEIHOCTH B
peanbHON )KU3HH, 32 paMKaMH y4eOHOTO mporecca.
I'naBHbIE 3a1a41:
(dbopMHpOBaHKE LEIOCTHOTO MPECTABICHHUS O MHUpPE, OCHOBAHHOTO HA NMPHOOPETEHHBIX 3HAHUSX,
YMEHUSX U CIIoco0ax AeATeNIbHOCTH;
npuoOpeTeHne onbITa pa3HO0OPa3HON JAEATEIbHOCTH, TO3HAHHUS U CAMOTIO3HAHMS,
MOJITOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BBIOOpAa WHIAMBHIYaTbHON 00pa3oBaTEIbHON WU
poheCCHOHATTLHON TPACKTOPHH.
II. MecTo npegMera B y4eOHOM ILIaHE.
B coorBerctBuu ¢ OOpa3oBaTeslbHON IporpaMMoil ILIKOJBI, IIporpaMMma paccuuTaHa Ha 2 yaca B
Henento (68 yacoB rox) B 9 kiacce, 1 yac B Hepento (68 4acoB B rox).
Ha ©Oaze nenrpa «Touka pocra» obecrieuMBaeTcsi peajin3anus oOpa30BaTeNbHBIX MPOrpaMM

€CTECTBEHHOHAYYHOH M TEXHOJIOIMYECKOH HalpaBIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUAMHU 3aKOHOJATENbLCTBA B cdepe oOpa3oBaHus M € YYETOM PpPEKOMEHJIAIMI
®denepanbHOro omneparopa ydebHoro mpeamera «Xumus» . OOpazoBarenbHas Iporpamma
MIO3BOJISIET HHTETPUPOBATH PEATH3yeMble TIOJIXO/IbI, CTPYKTYPY U COJEpKaHHUE MPH OpraHU3aluu
oOyueHus xumuu B 8—9 Kiaccax, BBICTPOEHHOM Ha 06a3e J1t000ro M3 JOCTYIHBIX yueOHO-
MeTroandeckux komruiekcoB (YMK) .

Hcnonb3oBanue obopynoBanus «Touka pocta» npu peanusanuu fanHoit Ol mo3Bosser co3naTh
YCIIOBHS:

* JUIS PaCHIMPEHUs COJCPKAHUS MIKOIBHOTO XUMHUECKOT0 00pa30BaHus;

* JUId TOBBIIIEHUS TO3HABAaTENbHOW AKTUBHOCTH OOYYaIOIIMXCS B €CTECTBEHHO-HAyYHOU
obnacru;
e JUISL pa3BUTHS JIMYHOCTH peOEHKAa B Tpolrecce OOYYeHHS XHMHH, €ro CHocoOHOCTeH,
(bOpMHpPOBaHUS U YIOBJIECTBOPEHHSI COIIMATBHO 3HAYUMBIX HHTEPECOB U MMOTPEOHOCTEH;

* U1t pabOTHI C OMAPEHHBIMA IKOJLHUKAMH, OPTaHU3AIMH WX PAa3BUTHS B PA3IMUHBIX 00JIACTSIX
00pa3oBaTeNbHON, TBOPUECKON AEATEIBHOCTH .

III. B pesyabrare M3ydyeHHs1 Y4eOHOro mpeaMera «XHMHSD» HAa YPOBHE OCHOBHOIO 00Iero
o0pa3oBaHus:
JIn4HOCTHBIE Pe3yJIbTATHI:



* Oco3HaBaTh EAMHCTBO M LEIOCTHOCTh OKPYXKAIOIIETO MHUPA, BO3MOXKHOCTH €ro IO3HABAEMOCTH U
00BSCHUMOCTH Ha OCHOBE JTOCTHKCHHUI HAYKH.

* IlocreneHHO BBICTpaWBaTh COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHHE:  OCO3HABaTh IMOTPEOHOCTh U
TOTOBHOCTh K CaM0OOOPa30BaHUIO, B TOM YHCIIC U B PaMKaX CaMOCTOSITEILHON JEATCIHLHOCTH BHE IIKOJIBI;
OIICHMBATH XU3HEHHBIE CUTYAIH C TOYKH 3PEHHS 0€30mMacHOTO 00pas3a JKM3HU W COXPAHEHUS 3I0OPOBbS;
OIICHUBATh YKOJIOTMUECKUM PUCK B3aUMOOTHOIICHUI YeIOBEKa U MPUPO/IBL.

* BriOupaTh NOCTYIIKH, HALIEICHHBIE HA COXpaHEHHe M OepekHOe OTHOIIEHHE K MMPUPOIE, OCOOCHHO KUBOH,
n30erass MPOTUBOIMOJIOXKHBIX IOCTYIIKOB, MOCTEIICHHO y4Yach W OCBaMBas CTPATETHI0 PalMOHAIBHOTO
MIPUPOIOTIONH30BAHNS.

* (opMupoBaHHE IEIOCTHOW €CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, HEOTHEMIIEMOW YacThI0 KOTOPOI
SIBJISIETCSI XUMUYECKasi KapTUHA MUPA;

* OCBOEHHE COIMAIBHBIX HOPM, MPABUII MIOBEACHUSA, POJIEH U (DOPM COIMATFHON KU3HHU B COLUYyMe, IPUPOIE
W YaCTHON XU3HU HA OCHOBE SKOJIOTMYECKOW KYJIbTYPHl M 0O€30MacHOr0 OOpAIlICHUs C BEIICCTBAMHU U
MaTepuaTaMu;

* (opMUpOBaHWE KOMMYHHKATHBHON KOMIICTCHTHOCTH B OOIICHUU CO CBEPCTHHKAMH U B3POCIBIMU B
nporiecce 00pa3oBaTeNbHON, 00IIECTBEHHO TOJNIE3HOM, yueOHO-NCCIEN0BATENbCKOM, TBOPUECKON U APYTHX
BUJIOB JIESATENFHOCTH, CBSI3aHHBIX C XHMHUEH.

MeTtanpeaMeTHbBIMH Pe3yJIbTATAMHU SIBJISIOTCS:

PeryasiTUBHBIE pe3yJIbTATHI:
CaMOCTOSITEIILHO OOHApYXHBaTh W (POPMYIHPOBATH MPOOJIIEMY B KIACCHOW W WHIMBHIYaJbLHOM
y4eOHOM JeSATEIHHOCTH;
BBIJIBUTaTh BEPCHUU PEUICHUS MPOOJEMbI, OCO3HABATh KOHECUYHBIH pe3ysibTaT, BBIOMpATh U3
NPEUIOKEHHBIX U KCKATh CAMOCTOSITEIILHO CPEICTBA JOCTHKEHUS 1IEIIH;
CaMOCTOSITEIILHO OCO3HABATH MIPUYMHBI CBOCTO yCIIeXa MITH HEeyCIeXa U HaXOAUTh CIIOCOOBI BBIXO/Ia
U3 CUTYalluu HEYCIIeXa,
NpU [UIAHUPOBAHUM JOCTIDKEHHS TEJICH CaMOCTOSTENILHO M aJICKBATHO YYHMTHIBATh YCIOBUSI U
CPEICTBA MX JOCTUKCHHS,
BBIJICJIATH aJIbTEPHATUBHBIC CIIOCOOBI JJOCTH)KEHUST 1IeJId U BBIOMpaTh Hanbosee 3 ekTUBHBIM
CI10co0;
aJICKBATHO OIICHWBATh CBOM BO3MOXKHOCTH JIOCTIDKEHHS  IEIHM ONPEICIIEHHON CIIOKHOCTH B
pa3IUYHBIX chepax CaMOCTOSTEIILHON NeSATeIbHOCTH;
BJIaJICHUE OCHOBAMH CaMOKOHTPOJIS, CaMOOIICHKH, IPHHATUS PEIICHHA € OCYIICCTBICHHS
OCO3HAHHOT'O BHIOOPA B y4EOHOI U MIO3HABATEIILHOM JICATEIILHOCTH,
COOTHOCHTh pEAJIbHbIE ¥ TUIAHUPYEMBIC pEe3YJIbTaThl WHAWBHIYAILHON 00pa3oBaTeIbHOM
NESTCIIBHOCTH W JIeNaTh BBIBOJABI O TNPHYMHAX €€ yCHenrHOCTH/A()(OEKTUBHOCTH  HITU
HEeyCMenHoCTH/Hed(HEeKTUBHOCTH, HAXOUTh CIIOCOOBI BBIXO/IA U3 KPUTHUECKOM CUTYAIIHH;
MPUHUMATH PEIICHUE B YYeOHON CHTyalliyl W OICHUBATh BO3MOJKHBIC TMOCIEACTBHS MPUHSATOTO
pelICHHUS;
OTIpeIeNIsATh, KaKue NEWUCTBUS MO PEHICHHI0 Y4eOHOM 3amauyd WM TapaMeTpbl dTUX IeHCTBHIA
MIPHUBEIIN K TTOJTYUYECHUIO UMEIOIIETOCS MPOIYKTa yU4eOHOH eI TeTbHOCTH;
JEMOHCTPHUPOBATh MPUEMBI PETYISIIIHH COOCTBEHHBIX MCUXO(PU3NOIOTUYECKUX/IMOIIUOHATTEHBIX
COCTOSTHUI

ITo3naBaTenbHBIC Pe3yabTATHI:

I[eJICHANpPaBJIEHHO MCKaTh M MCIOJb30BaTh HMH(OPMAIMOHHBIE pecypchbl, HEOOXOIUMBbIE s
peleHns yueOHbIX U MPaKTHUECKUX 3a7au ¢ nomoibto cpeacts UKT;

CO3/1aBaTh MOJIEIH U CXEMBI JUIsl PEIIeHUs 3a]ad, OCYIIECTBIIsIs BBIOOp Hanbomnee 3¢ (HEeKTUBHBIX

CIoco0O0B pelleHus 3a7jad B 3aBUCHMOCTH OT KOHKPETHBIX YCJIOBHIA;

yCTaHaBJIMBATh B3aUMOCBSI3b OMMMCAHHBIX B TEKCTE COOBITUI, SIBICHUM, IPOLIECCOB;

y4acTBOBAaTh B MPOEKTHO-UCCIIE0BATEIbCKOMN 1€ATEIbHOCTH;

CTPOUTH JIOTHYECKOE pACCyXKICHHE, BKIIOYAIOUIEe YCTAHOBJIEHHE NPUYMHHO-CIEICTBEHHBIX

CBsI3€H;

OOBSICHSET SIBJIIEHUS, TPOLIECCHI, CBA3U U OTHOIICHUS ,BBISBIISIEMbIE B X0O/1€ UCCIIEI0OBaHMS;

CTaBUTb POOJIEMY, apryMEHTHUPOBATh €€ aKTyaJIbHOCTh;



CaMOCTOSITENILHO TPOBOJUTH HCCICIOBAHHE HAa OCHOBE MPUMEHEHHUS METOJOB HAOIOJCHHS M

IKCTIICPUMEHTA;

BBIACIIAITE MMPUYIUHHO-CIICACTBCHHBIC CBA3U HaGHIOIIaeMBIX SIBJIECHUU HJIH CO6BITI/II71, BBISABJIISITH

MMPUYIUHBI BOSHUKHOBCHUA HaGJIIOI[aeMBIX SIBJICHUU WU CO6LITHﬁ;

yMEHHE CO3[1aBaTh, MPUMEHITh U MPEOOPA3OBHIBATH 3HAKH W CHMBOJIBI, MOJCIA U CXEMbI IS

peliCHusd yqe6Hbe U I103HABaTCJIbHBIX 3a1a4,

AHATM3UPOBATH/PePIIEKCUPOBATh  OMBIT  pa3pabOTKM H  peain3alud  y4eOHOro  IMPOCKTa,

UCCIIe0BaHus (TEOPETUYECKOro, SMIUPUYECKOr0) C TOYKH 3pPCHHS PEIICHHS MPOOIeMHON

CUTYaIlUH, JOCTH)KCHHS TOCTABICHHON IEJM W/WIM Ha OCHOBE 3aJaHHBIX KPHUTEPUEB OIICHKH

POAYKTa/pe3ynbTara;

q)OpMI/IpOBaHI/Ie U Pa3BUTHUC OKOJOTMYCCKOI'O MBINUJICHUA, YMCHHC HNPUMCHATL €TI0 B

M03HABATEIbHON, KOMMYHHKATUBHOM, COIMATIBHON MPAKTHKE U MPOPECCHOHATBLHON OpUeHTAINH (
OIPECISITh CBOE OTHOIICHHE K OKPYXKAIOLIEH cpesie, K COOCTBEHHO cpejic 00MTaHus, aHAITM3UPOBATh
BJIMSIHUE YKOJIOTUIECKUX (PAKTOPOB HA Cpely OOMTAHHSI )KUBBIX OPIraHU3MOB, IPOBOAUTEH MIPUIMHHBIN U
BepOSITHOCTHBIfI AHAJIN3 pa3JIMYHBIX 9KOJIOTHYCCKUX CHTyaHHﬁ, IMPOTrHO3UPOBATH USMCHCHUS CUTYyallUN
IPU CMEHE JICHCTBUS OHOTO (haKTOpa Ha JAPYroi (GakTop, pacupoCTPaHITh SKOJIOTHUCCKHE 3HAHUS U
y4acTBOBATh B MIPAKTUYECKIX MEPONPHUITHUSAX O 3AIIUTE OKPYKAIOIICH CPEIIbI).

KoMMyHHKaTHBHBIE pe3yabTaThl:

MPOAYKTUBHO pa3peuiarb KOH(DIUKTHI HA OCHOBE Y4€Ta MHTEPECOB U MO3UIUI BCEX yYACTHHUKOB,
MOKCKA U OIICHKHU aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHus: KOH(MINKTOB;
JIOTOBAPUBATHCS U MPUXOANTH K 0OIIEMY PEIICHUIO B COBMECTHOM JIEATEIHHOCTH, B TOM YHCIIC B
CUTYallMU CTOJIKHOBEHUSI UHTEPECOB;
OpaTh Ha ce0sl MHUIIMATUBY B OPraHU3AIH COBMECTHOTO JEHCTBUS (JI€I0BOE TUIEPCTBO);
BJIa/IETh MOHOJIOTHYECKON U AMANOTHYeCcKol (hopMaMu peur B COOTBETCTBUU C TPAaMMATHUYECKUMU
Y CUHTAKCUYE€CKUMU HOPMaMH POJHOTO S3bIKA;
CJIEIOBATh MOPATHHO-3THYECKUM U IICUXOJIOTHICCKIM IIPHHIIAIIAM OOIICHHUS ¥ COTPYTHUYECCTBA HA
OCHOBE YBAKHMTEJIBHOTO OTHOIIEHUS K MapTHEpPaAM, BHUMAHUS K JUYHOCTU APYroro, aaeKBaTHOIO
MEXJIMYHOCTHOTO BOCHPHSATHUS, TOTOBHOCTH aJICKBATHO pEarupoBaTh Ha HYXKIbl JIPYTUX, B
YAaCTHOCTH OKa3blBaTh MOMOIIb M 3MOLMOHAIBHYIO TMOJAEPKKY NapTHEpaM B MpoLecce
JOCTHKEHUS OOIIeH eI COBMECTHON AESITETbHOCTH;
KPUTHYECKH OTHOCHUTBHCS K COOCTBEHHOMY MHEHHIO, YMETh IPH3HABATH OIMIMOOYHOCTH CBOETO
MHEHHUSI (€CITU OHO OIMO0YHO) U KOPPEKTUPOBATH €T0;
npeiaraTh albTePHATUBHOE PEllieHHe B KOH(DIUKTHOM CUTyalnu;
BBIJICNIATH OOIIYIO TOYKY 3pEHUS B IUCKYCCHUU;
JIOTOBAPUBATHCS O TIPABUIIaX U BOMPOCAX JJisi 00CYKICHHS B COOTBETCTBUU C IMOCTABIEHHOM TIEpeT
TPYIIION 3a1a4eil;
OpraHu3oBbIBaTh A(P(EKTHBHOE B3aWMOJCIiCTBHE B rpymnmne (ompeneisTh oO0IIMe MenH,
pacupenensaTh poJid, JOrOBapUBATHCA IPYT C APYTOM U T. 11.);
YCTpaHsITh B paMKax  Juajora  pa3pbiBBl B KOMMYHHUKAIlMH,  OOYCJIOBJICHHbBIE
HETTOHUMaHUEM/HETIPHUATHEM CO CTOPOHBI coOeceTHrKa 3a1auu, (POPMBI WIH COACPIKAHUS TUAIIOTa;
OCO3HAHHO MCIIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3aJa4edl KOMMYHUKAUUW IS
BBIPQXXEHHUSI CBOMX YYBCTB, MBICIIEH M MOTPEOHOCTEH Ui TUIAHUPOBAHUS U PETYISALUU CBOEH
JIEATEIIbHOCTH; BIIAJICHUE YCTHON M MMCbMEHHOM PEYbI0, MOHOJIOTUYECKOW KOHTEKCTHOUM PEUbIO.
IIpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHS BHINNYCKHMKAMM OCHOBHOM HIKOJIbI COIeP/KAHUSA

NPOrpaMMbl 0 001IECTBO3HAHMIO SIBJISIIOTCS B cepe:

BorinyckHuK Ha 02a30BOM yPOBHE HAYUYMTCS:
* PacKpbIBaTh CMBICI TEOPHUH DIEKTPOIUTUYECKON JUCCOLUALINY;
* COCTaBJIATh YPABHEHUS AIEKTPOJUTUUECKON AUCCOLMALMM KUCIIOT, IEJI0YEH, CONei;
* O0BSICHATD CYIIHOCTb MTpOIecca IEKTPOIUTHIECKON TUCCOIMALIMHI U PEaKLIUii HOHHOTO OOMEeHa;
* COCTaBJISATh MOJIHBIE U COKPAILEHHbIE HOHHBIE YPABHEHMsI peakliii 0OMeHa;
* ONPENIENATh BO3MOXKHOCTh MMPOTEKAHUSI peakiii HOHHOTo 0OMeHa;
* IPOBOJUTH PEaKLUH, MOATBEPKAAIOIINE KaYECTBEHHBI COCTAB Pa3IMUHBIX BEIIECTB;
* ONPENENATH OKUCIUTEID U BOCCTAHOBUTEID;



* COCTaBJISITh YPABHEHHS OKHCIIUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIINii;

* Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKON peaKIni;

* KJIacCH(PUIUPOBATH XUMUYECKHE PEAKIIUH IO PA3THMYHBIM IPU3HAKAM;

* XapaKTepu30BaTh B3aUMOCBSI3b MEXIY COCTAaBOM, CTPOCHHEM U CBOMCTBAMU HEMETAIJIOB;

* IPOBOJANTH OIIBITHI 1O TIOJTYYSHHIO, COOMPAHUIO U H3YYCHHIO XUMUIECKUX CBOMCTB ra3000pa3HbIX
BEIIIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

* Pacro3HaBaTh OMBITHBIM IIyTEM I'a3000pa3HbIe BEIIECTBA: YITICKUCIBIN ra3 1 aMMHUaK;

* XapaKTepu30BaTh B3aUMOCBSI3b MEX/1y COCTaBOM, CTPOCHHEM H CBOMCTBaMHU METAJLJIOB;

* Ha3bIBaTh OpPTaHMYECKHE BEIIECTBA MO MX (OpMyJe: MeTaH, 3TaH, ATWJIEH, METaHOJI, 3TaHOJI,
TJIMIEPUH, YKCYCHAs KHUCIIOTa, aMHUHOYKCYCHasl KHCJIOTa, CTEapUHOBAs KHUCIIOTA, OJICMHOBas
KHUCIIOTA, TII0K034;

* OLICHUBATh BIUSHHE XUMUYECKOTO 3arpsI3HEHHUS OKPY’KaIOIIeH Cpeibl Ha OPraHUu3M YeJI0BEKa;

* TPAaMOTHO 00OpAIIaThCS C BEIIECTBAMHU B ITOBCEAHEBHOMN JKU3HH

* OTIPENIENATh BO3MOXKHOCTh NMPOTEKAHUS PEaKIMii HEKOTOPHIX NpPEACTABUTENICH OpraHMYeCKHX
BEILIECTB C KHCIOPOJIOM, BOIOPOJIOM, METAJNIAMH, OCHOBaHUSIMH, TaJIOT€HAMHU.

BBINMYCKHUK TOTYYUT BO3MOXHOCTD HAYUHTHCS:

* 8b10GUAMb U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX CB0UCBAX 8euecms Ha
OCHOBe UX COCMAsa U CMPOEHUs, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUue peakyuu, o
Xapaxkmepe u npOOYKmMax paziuyHblX XUMU4eCKUxX peaKyutl;

* Xapaxmepuzoeams eujecmed no COCMasy, CMpoeHuIo U C6OUCMEAM, YCMaHa8IU8aAmMs NPUYUHHO-
Clle0CmeenHbie Ce:3U MeHCOY OAHHBIMU XAPAKMEPUCUKAMU 8elecmsa;

* cOCMagnamsb  MONEKYIAPHble U NOJHble UOHHble YPAGHEHUs N0 COKPAWEHHbIM UOHHbIM
VPAGHEeHUAM,

* NPOCHO3UPOBAMb CHOCOOHOCHb BeWeCmBa NPOSGIAMb OKUCIUMENbHbLE UNU BOCCIAHOBUMENbHbLE
CBOLCMBA C YUeMOM cmeneHell OKUCIeHUs 21eMEHMO08, BX00SAUUX 8 €20 COCAB,

* COCMAaBNAmb YPAGHEHUs pearkyuti, COOMEEmMCMEYIOWUX NOCIe008AMENbHOCU NPesPaAeHUll
Heop2aHUu4ecKux 8ewecms pasiuiytblx Kidccos;

* 8bIOGUAMb U NPOGEPAMb IKCNEPUMEHMANLHO 2UNOMEe3bl O  Pe3yIbmamax 6030elucmeusl
PA3IULHBIX (YAKMOPOS8 HA UBMEHEHUE CKOPOCIU XUMUYECKOU PeaKyul,

* UCNONbL308aMb  NpUOOpPemennble 3HAHUA 0N  IKONO0SUYECKU 2SPAMOMHO20 NOBEOeHUs 8
OKpyHrCarouell cpeoe;

* UCNONBL308aMb NPUOOPEMeEHHble KI0Uesble KOMNEMEeHYUU NPU 8bINOIHEHUU NPOEKMO8 U YieOHO-
uccne008amenbCKux 3a0ay no U3V4eHuro C8OUCme8, Cnocobo8 NoayueHus U pacno3HABAHUS.
eeujecma;

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCBAX U XUMULECKUX NPOYECCax;

* KpUMUYECKU OMHOCUMbCA K NCEeBOOHAYYHOU UHGOpMayuu, He00OpOcosecmHol pekiame 8
cpedcmeax Maccosol ungopmayuu;

* 0CO3HABAMb 3HAYEHUE MeOPeMUYecKUX 3HAHUL NO Xumuu OJis NPAKmuyeckol OesamenbHOCmu
yenogexda,

* c030a6amb MOOenU U cxembl 0Jis peuleHUs YueOHbIX U NO3HABAMENbHBIX 3A0aY,

* NOHUMAaMb HeoOX00UMOCMb COONOOEeHUsT NPEONUCAHUL, NpeoadedemvlX 6 UHCMPYKYUSAX HO
UCNONIL308AHUIO JIEKAPCMS, CPeOCmE ObIMOBOU XUMUU U Op.

IV. Ilpome:xyTouHasi aTTecTalUs IPOBOJUTCS B (pOpME KOHTPOIBHON pabOTHI B aripelie TeKYIIEro
y4eOHOro roja.

V. ConepixkaHnue NnporpaMmMsl
TIloemopenue u 0606wenue ceedenuii no Kypcy 8 knacca

bunapubie coenunenus. OKcHIBI cofieo0Opasyrolye U HecosieoOpasyromue. [ uapoKcus:
OCHOBaHHA, aM(OTEpHBIE THIPOKCHIBI, KHCIOpOJAcoAepKamue KHcIoTel. CpemaHue, KHCIbIE,
OCHOBHBIE M KOMIIJIEKCHBIE COJIH.

O06o0061ieHre cBeeHU 0 XMMHUYecKuX peakiusax. Kimaccudukanus XUMUYECKUX peakuuil Mo
pa3IMYHBIM MPHU3HAKaM: COCTaBY M YHCIY PEearupyromux U oOpa3yIOIIMXCs BEIIECTB, TEIMIOBOMY
s dekty, 00paTUMOCTH, U3MEHEHHIO CTENEHE OKUCIICHHS 3JIEMEHTOB, 00pa3yIOUINX pearupyromime
BEIIIECTBA, arPEraTHOMY COCTOSIHHIO Pearupyronux BeIIecTB, HCIOIb30BaHHUIO KaTaIu3aTopa.



[TonsiTHE O CKOPOCTH XUMUYECKON peakuuu. DaKTOphl, BIUSIOLNIME HA CKOPOCTh XUMHUYECKUX
peakuuii: mOpupoAa pearupyrolldx BeLIECTB, WX KOHIEHTpalus, TeMmIeparypa, IUIOIalb
CONPUKOCHOBEHUS, HAIMYKE Katannu3aTopa. Karamus.

JleMoOHCTpanuu
O3HakoMJIEHHE C KOJUIEKIUSAMHU METAJJIOB U HEMETAJUIOB, O3HAKOMJIEHHE C KOJUIEKIUSMU OKCHJIOB,
KHCJIOT U COJIEH, 3aBUCUMOCTh CKOPOCTH XUMUUYECKON PEaKIMK OT MPUPOJIbl pearupyromnx BelecTs,
3aBUCUMOCTb CKOPOCTHM XHMHYECKOM pEeaKUuu OT KOHIEHTPALMH pPEarupyrouux BeELIECTB,
3aBUCUMOCTh CKOPOCTHM XHMMHYECKOW peakIuu OT IUIOAAN CONMPUKOCHOBEHMS PEArupYIOIINX
BEUIECTB («KUILSIIIUNA CI0i»), 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH peakiuu OT TeMIepaTypbl
pearupyromux BeuiecTs.

JlaBGopaTopHbIe ONBITHI

* B3aumoielicTBME aMMHUaKa U XJIOPOBOAOPOIA.

* Peakuusi HeUTpanu3aiuu.

» Habmonenue TemnoBoro 3¢ dexra peakiuu HeHTpaIu3aluu.

* BzaumoelicTBue cepHOi KHCIOTHI ¢ okcuoM meau(1l).

* Paznosxenne nepokcuia BOJOPOa ¢ IOMOIIBIO KaTala3bl KapToges.

* 3aBUCUMOCTb CKOPOCTH XMMHYECKON pEakLiMK OT IPUPO/Ibl PEArNPYyIOIINX BELIECTB HA IPUMEPE
B3aMMOJICHCTBHS PACTBOPOB THOCYJIb(aTa HATPHUS U XJIOpHa Oapusi, THOCYIh(haTa HATPHUS U COJISTHON
KHCJIOTBI.

* 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIMu OT MPHUPOIbl METAJUIOB MPU UX B3aUMOJCHCTBUU
C COJITHOM KHMCIJIOTOM.

* 3aBUCHMOCTh CKOPOCTH XHUMHUUYECKOU PEAKIIUU OT MPUPOJIbI KHCIOT MPU UX B3aUMOJICHCTBUU C
JKEJIE30M.

* 3aBHCHUMOCTh CKOPOCTH XMMHUYECKOM PEeaKIuu OT TeMIIepaTyphI.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOHN peaKMu OT KOHLICHTPALIUH.

* 3aBUCHUMOCTh CKOPOCTH XMMHUYECKON PEAKIMU OT IUIOIIAJN CONMPUKOCHOBEHUS PEAarnupyrolmux
BEILECTB.

* 3aBHCUMOCTh CKOPOCTH XMMHYECKOMN peakIuu OT KaTajin3aTopa.

Xumuyeckue peakyuu 6 pacmeopax 31eKmpoaunmos

[TonsiTHe 00 FIEKTPOTUTHUECKON AUCCOLMUAIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHL. MexaHnu3m
JUCCOLMALMN 3JEKTPOJIUTOB C PA3JIUYHBIM XapakTepoMm CBsi3u. CTEneHb >3JIEKTPOIMTHYECKOU
nuccoranuu. CUIIbHBIE U CJIa0ble SJIEKTPOJIUTHI.

OcHOBHbBIE TTOJIOKEHUS TEOPUH DIEKTPOIUTHUECKON aucconuanuu. Kinaccudukanus 1OHOB U
uX cBoiCTBa. KHCIOTHI, OCHOBAHHS M COJIM KaK JEKTPONHUTHL. X KinaccuuKamus U JUCCOIAAIIHSL.

OO01re XUMUYECKHE CBOMCTBA KUCIIOT: M3MEHEHHUE OKPACKH UHIUKATOPOB, B3aUMOJICHCTBHUE C
MeTaJUIaMH, OKCUJAaMU M THAPOKCUIAMU METAIUIOB U COJIAMH. MOJIEKyIsipHbIE U MOHHBIE (TTOJIHBIE U
COKpAIllEHHbIE) ypaBHEHMs peakuuid. XUMHUYECKUH CMBICT COKpPALIEHHBIX YpaBHEHUH. YcCIOBHA
MPOTEKAHUS PEAKIIUM MKy SJICKTPOJIUTAMH JI0 KOHIIA. Psi/T aKTUBHOCTHA METaJLIOB.

OO0mue XuUMUYECKHEe CBOMICTBa IIeNOouYed: B3aUMOJEWUCTBHE C KHUCJIOTaMH, OKCHIAMH
HEMETaJJIOB, cosiMU. OO0II1e XMMUUECKHE CBOMCTBAa HEPACTBOPUMBIX OCHOBAaHUM: B3aUMO/IEUCTBHE C
KHCIIOTaMU, Pa3J10KEHUE MTPU HAarPEBAHUH.

OO0mre XMMHUYECKHE CBOMCTBA CPEIHHMX COJICH: B3aUMOJICHCTBUE C KUCJIOTaMH, IIETOYaMH,
COJIIMM M MeTaJlJIaMu. B3auMoieiicTBuEe KUCIBIX COJIEH CO IIeI0YamMHu.

IM'uaponu3 kak OOMEHHOE B3aWMOJIEHCTBUE COJIeH C BOAOW. ['MAPONU3 COJNM CHIIBHOTO
OCHOBaHUS M cnaboi KHUCIOTHl. [uaponu3 comu cmaboro OCHOBAaHHMS M CHJIBHOM KHCTIOTHI.
Bonoponusriit mokazarens (pH).

CBoiicTBa KHCIIOT, OCHOBAaHMI, OKCHJOB M COJIEH B CBETE TEOPHUM DIECKTPOIUTUUYECKOMN
JIUCCOITMAITAN U TIPEICTABIICHUH 00 OKUCIIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIUSIX.

JleMoHCTpanun

e licnpiTaHue BEMIECTB M KX PACTBOPOB HA AJIEKTPOIPOBOIHOCTb.

e 3aBUCHUMOCTb JICKTPOIPOBOTHOCTH YKCYCHOM KHCIIOTHI OT KOHIIEHTPAITUH.
e J[BMKEHHUE OKPAIICHHBIX HOHOB B YJIEKTPUUYECKOM TIOJIE.

e OmnpeneneHne xapakTepa Cpeapl B pacTBOpax COJICH.

JlaGopaTopHbie ONBITHI

* Jlucconmarnius ciadbixX IEKTPOIUTOB HA IPUMEPE YKCYCHOM KHCIIOTHI.

* lI3MeHeHne OKpacku MHANKATOPOB B KUCIIOTHOM Cpeie.



* Peakmus HelTpanuzanuu pacTBopa MENOYH pa3IuYHbBIMU KUCIOTaMHU.

* [Tomyuenne rugpokcuaa menu(ll) u ero B3auMoaeiicTBUE ¢ pa3IMYHBIMUA KUCIOTAMHU.

* B3aumoelicTBre CHIIBHBIX KUCTOT ¢ okcuaoM meau(1l).

* B3auMOIeiCTBHE KUCIOT C METaJIJIaMU.

» KauecTBenHas peakius Ha KapOOHAT-HOH.

* [TosmydyeHnue cTyaHs: KDEMHUEBOU KUCIIOTHI.

» KauecTBeHHas peakiius Ha XJIOPU/I- WU CYIb(paT-HOHBI.

* I3MeHeHne OKpacKu MHAUKATOPOB B LIEJIOYHOM Cpee.

* B3aumMoielicTBHE IET0YEH C YTIEKUCIIBIM Ia30M.

» KauecTBeHHas peakius Ha KATHOH aMMOHHSL.

* [Tomyaenne ruapokcuaa meau(Il) u ero paznoxxenue.

* B3anmopelicTBie kKapOOHATOB C KHCIOTaMH.

* [Tomyaenne ruapokcuaa xemnesa(lll).

* B3aumopeiicTBue xenesa ¢ pactBopoMm cynbharta meau(1l).

IIpakTnyeckune padoThl

1. Pemienne sKCriepuMEHTAIBHBIX 3a7a4 10 TeMe «DJIEKTPOIUTHUECKAs TUCCOLIUALINY.
Hememannwt u ux coeounenus

CrpoeHne aroMOB HEMETAUIOB U HX I[IOJIOKEHHE B NEPUOAMYECKON cucteme. Psn
aeKTpooTpuliarensHocTd. Kpucramuimyeckue pemérkd HEeMETasIoOB — IPOCThIX — BEIIECTB.
dwusnueckue cBoiicTBa HemeTawioB. OOIIMe XMMUYECKHE CBOWCTBA HEMETAIIOB: OKHCIUTEIbHBIE U
BOCCTaHOBUTEJIbHBIE.

["anorensl, cTpoeHye X aTOMOB U MOJIeKY 1. Pu3nuecKre 1 XUMUYECKHE CBOICTBA raJIOr€HOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB raJIOT€HOB B 3aBUCHMOCTH OT UX MOJIOKEHUS B IEPUOAUYECKOM
cucreme. HaxoxaeHue rajoreHoB B MNPUPOJE U HUX IOJdydyeHHe. buosiornueckoe 3HAYEHUE U
MPUMEHEHHE TaJIOTeHOB.

l'amoreHoBOIOPOABI M COOTBETCTBYIOIIME MM  KHUCJIOTBHI:  IUIABUKOBasi,  COJIHAs,
OpomoBogopoiHas, nonoBoopoaHasd. ["amorenuapl. KauecTBeHHBIE peakiMu Ha TajJOre€HUI-HOHBI.
[IpruMeHeHre COeIMHEHH raloreHoB.

Obmas xapaktepuctuka sneMeHToB VIA-rpynmel. Cepa B mpupoae U e€ MOIydeHHeE.
ANnmoTpornHbie MOAM(PHUKALINN CEPBl M UX CBOMCTBAa. XMMUYECKHE CBOWCTBA CEPHI M €€ IMPUMEHEHHE.

CepoBOJIOpPO/I: CTPOCHHE MOJIEKYNbI, (PU3NYECKHEe M XUMHUYECKHUE CBOMCTBA, MOJYYCHHUE U
3Hauenue. CepoBogopoanas kuciota. Cynbduabl U ux 3HadeHue. JIroMuHOPOpPHI.

Oxcun cepri(1V), cepaucras kucnora, cyiabhuThl. KauecTBeHHas peakiys Ha CylIb(QUT-HOH.

Oxcup ceprl(VI), cepHas kucnota, cyabparsl. Kpuctanmoruapats.

CepHasi KMCIIOTa KaK CHJIBHBIA 3J7eKTpoiuT. CBocTBa pa30aBIeHHON CEpHON KHCIOTHI Kak
TUNIMYHOW KHCJIOTHI: B3aWMOJICHCTBHE C METaJJIaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHIAMHU,
OCHOBaHUSMHU U aM(pOTEPHBIMHU TUIPOKCUIAMU, consiMu. KauecTBeHHast peakiius Ha Cyib(aT-HOH.

OO6mrast xapakTepucTuka 31eMeHTOB VA-Tpynmbl. A30T, CTPOEHHE €r0 aTOMa W MOJICKYJIBI.
dusnyuecKkue U XUMUYECKHUE CBOMCTBA U NMPUMEHEHHE a30Ta. A30T B NMPHUPOJIE U ero OHosoruyeckas
pOJIb.

AMMUaK, CTpOCHHE MOJEKYIbl U (PU3UYEecKHe CBOCTBa. AMMHauHas BOJa, HAIIATHIPHBIN
CIHPT, THAPAT aMMHUaKa. JlIOHOPHO-aKIeNTOPHBIA MEXaHU3M 00pa30BaHUs CBS3H B KATHOHE aMMOHHUSL.
BoccranoBurenpHbie cBOlicTBa ammuaka. Colu aMMOHUS U UX TIpuMeHeHue. KauecTBeHHasl peakius
Ha KaTHOH aMMOHUSI.

Oxcuibl a30Ta: HeCoJae00pasyrolIye U KUCIOTHBIE. A30THCTash KUCIOTa U HUTPUTHI. A30THas
KHCJIOTA, €€ MOoy4eHue u cBorcTea. Hurparsl.

®ocdop, crpoenne aroma u amwiorponus. Dochunel. Pochun. Oxcun dochopa(V) u
docdopuas (oprodochopnas) kucmora. Docdarsr.

OOm1ast xapakTepuCTUKa 3J1eMeHTOB [VA-rpynmbl: 0COOEHHOCTH CTPOEHUSI aTOMOB, IPOCTHIX
BEIIECTB U COEJIMHEHUN B 3aBHCUMOCTH OT IOJIOXKEHHUS 3JIEMEHTOB B IEPUOJUYECKON CHUCTEME.
VYraepon. AmnorponHble  Moaudukanuu:  anMas, rpadutr. AMOphHBIA  yriepona:  caxa,
aKTUBUPOBAHHBIA yroiab. AjcopOuus. Xumudeckue CcBoHcTBa yriepona. Kokcoxumuueckoe
MPOM3BOJICTBO U €ro mpoaykius. KapOumasl.

Oxcun yraepona(ll): crpoenne Mosekysbl, moiaydenue u cBoiictBa. Okcua yriepoma(IV):
CTPOCHUE MOJIEKYJbl, MOJIY4YeHHE U CBOWCTBA. YrojbHas kuciaoTa. CoOJM YroJbHOM KHCIOTHI:
KapOOHaThI U THJIPOKapOOoHaThl. TexHudyeckas ¥ MUIeBas coaa.



Opeanuueckasn xumus. Yeneo000poowi.
Mertan, 3TaH U IponaH Kak IpeJelbHble (HACBIICHHBIE) YIVIEBOAOPO/Ibl. DTUIIEH U alleTUIIEH
KaK HempejenbHble (HeHACHIEHHbIe) yrieBoaopoabl. CTpyKTypHble (Gopmynbl BemiecTB. ['opeHue
YII€BOAOPOAOB. Peakuiny aerujpupoBaHust IPEAEIbHBIX YIIIEBOAOPOIOB.
CrnupTbl. DTHIOBBI CIUPT, €ro IMOJydYyeHHe, MPUMEHEHHE W (PU3MOIOTHYECKOE ICHCTBUE.
TpéxaTOMHBIN COUPT MIMLEPUH. YKCYCHAs KUCIIOTa KaK MPeICTaBUTEIb KApOOHOBBIX KUCIIOT.
Kpemuuii: ctpoenue aroma u HaxoxJaeHue B npupoje. Cunuuuabl U cuiaaH. CBOKWCTBA KPEMHUS.
Oxcupn kpemuus(I1V). Kpemuuesas kucinora u e€ couu.
[Ipou3BoacTBo cTekia U neMeHTta. [Ipoaykuus CUIMKaTHONM IPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepamMuKka, papdop, dhasuc. OnTuueckoe BOIOKHO.
Hemertannsl B npupoae. OpakiimoHHas NeperoHka *HUAKOTo BO3ayXa Kak croco0 MoaydyeHus
KHCIIOpo/a, a3oTta u aprona. [lomyuenue pocdopa, KpeMHuUs, XJI0pa, HOAA. DIEKTPOIU3 PACTBOPOB.
[lonyyeHnue cepHOUM KHUCIOTBHI: ChIPbE, XUMH3M, TEXHOJOTUYECKASI CXEMa, METOJ KHIISILIETO
CJIOsI, TIPUHLMIBI TEIIO0OMEHa, MPOTUBOTOKA M LUPKYysiuuu. OneyMm. IIpow3BOACTBO amMmMaka:
CBIPbE, XUMHU3M, TEXHOJIOTMYECKAs CXema.

JleMoHCTpaL U
Komneknust HeMeTauioB, MOJAENIM KPUCTAUIMYECKUX PpEIIETOK HEMETAJUIOB: aTOMHbIE MU
MOJICKYJISIpHBIC, 030HATOp M NPHUHLHUIIEI €ro paboThl, TOPEHHE HEMETAJUIOB — IPOCTHIX BEIECTB:
cepel, ¢ocdopa, IpeBecHOro yris, oOpas3lbl rajloreHOB — IPOCTHIX BEIIECTB, B3aMMOJAEHCTBHE

raJIOTEHOB C METAJUIAMM, BBITECHEHUE XJIOpa OpOMOM WJIM MOJa U3 PacTBOPOB MX COJIEH, KOIIEKIUs
IIPUPOJHBIX COCIMHEHUN XJIOpa, B3aUMOAECUCTBUE CEPbl C METAJlIIaMH, TOPEHUE CEPBI B KUCIOPOJE,
KOJUICKIMST  CYTb(HUIHBIX pPyHd, KAauyeCTBEHHAsh peaknus Ha CylnbQHuI-HOH, 00OecIBEeUnBaHUE
OKpAILLEHHBIX TKAHEH CEPHUCTBIM ra3oM, B3aUMOJEHCTBHE KOHLUEHTPUPOBAHHON CEPHOM KHCIIOTHI C
MeZlblo, 0OYIJIMBaHUE OPraHUYECKHX BEIIECTB KOHIIEHTPUPOBAHHOW CEPHOIl KHUCIOTOH, Juarpamma
«CoctaB BO3ayxa», BuaeopparMeHTsl M ciaiiapl «[Ituubu Oazapbl», MoslyuyeHHe, coOupaHue U
pacro3HaBaHHE aMMHUaKa, pa3joKeHUe OMXpomara aMMOHUS, B3aUMOJICHCTBIUE KOHLIEHTPUPOBAaHHON
A30THOM KHMCIIOTBI C MEJIbI0, TOPEHHE YEPHOTO NTOPOXA, PA3I0KEHUE HUTpATAa KaIKsl U TOPEHUE B HEM
JPEBECHOT0 yrojbKa, 00pa3isl NPUPOAHBIX coeAnHEeHuH (pocdopa, ropenue Gocdopa Ha BO3ayXE U B
Kuciopose, mnoinydeHue Oenoro ¢ocdopa M UCHBITAHME €ro CBOMCTB, Kosulekuus «OOpasibl
IPUPOJHBIX COeqUHEHUH yriepona», noprper H. JI. 3emunckoro. Ilornomienue pacTBOpEHHBIX
BEUIECTB WIM I'a30B aKTUBUPOBAHHBIM YIVIEM, YCTPOMCTBO IPOTHBOrasa, MOAEIU MOJIEKYJ METaHa,
3TaHa, 3TUJIEHA U alleTUJIEHa, B3aUMOIEHCTBHE 3TUJIEHA C OPOMHOM BOJIOW M pacTBOPOM II€pMaHIaHaTa
KaJMsl, 00IMe XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOM KUCIIOThI, KAUECTBEHHAs PEaKIIHs
Ha MHOTOATOMHBIE€ CIIUPTHI, KOJUIEKIUs «OO0pa3ibl MPUPOAHBIX COSAUHEHUN KPEMHUS», KOJIEKIINS
CTEKJa, KEpPaMHMKH, LEMEHTa M U3IEIMM U3 HHUX, KOJUIEKIMsS NPOAYKUHUU CHIMKaTHON
IIPOMBIIIIEHHOCTH, BuAeopparMeHTsl U chaiiabl «[I[poM3BOACTBO cTEKa U LEMEHTa», KOJJIEKIIHS
«[IpuposHbIe COETMHEHUs HEMETAJUIOBY», BUACO(parMeHThl M ciaiiibl «PpaklMOHHAs MEperoHKa
KUAKOTO BO3JyXay», BuaeodparMeHTsl u cinaiasl «llomydeHnue Bomopoda, KMCIOpOJa U rajlor€HOB
ANIEKTPOJIUTHYECKUM CIIOCOOOM», MOJENIN anmnapaToB JUIsl MPOM3BOJCTBA CEPHOU KHCIOTHI, MOJENb
KUIISIILErO €05, MOJIedb KOJIOHHBI CHHTE3a aMMHUaka, BUeopparMeHTsl U ciaijpl «IIponsBoacTBo
CepHOM KHCIIOThI», BUACOPpAarMeHThl U ciaipl «I[Ipon3BoaCTBO aMMHaKay, KOIeKus «ChIpbE 1
ITOJIy4EHUS CEPHON KUCIIOTBI.
JlaGopaTopHBI€ OTIBITHI
* Pacnio3HaBaHMe raJoreHu1-mOHOB.
» KauecTBeHHBIE peaklluu Ha CyIb(aT-HOHBI.
» KauecTBeHHas peakiiys Ha KATHOH aMMOHHUSI.
* X¥MMHUECKHE CBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.
» KauecTBenHbIe peakiuu Ha (hochar-uoH.
* [TosmydeHue u cBOMCTBA YrOJBHON KUCIIOTHI.

» KauecTBenHas peakiiusi Ha KapOOHAT-HOH.

* [IponyckaHue yrieKuciioro ra3a 4epe3 pacTBOp CHIIMKAaTa HaTPHUsL.

[IpakTiueckue paboThI

2. VI3yueHue CBOMCTB COJITHOM KMCIOTHI.

3. VI3yueHune CBOMCTB CEpHOM KUCIOTBHI.

4. Ilony4yeHne aMMuaKka U U3y4E€HUE €r0 CBOWCTB.

5. Ilomyuenue yrinekucnoro raza. KauecrseHHas peaxkiusi Ha KapOOHAT-HOHBI.



Memannvt u ux coeounenus

[TonoxeHne METAJUIOB B EPUOAUYECKON CHUCTEME XMMHUYECKUX 31eMeHToB J[. 1. MeHnneneesa,
CTPOCHHE aTOMOB M KPHUCTAUIOB METauIoB. MeTtainudeckas CBA3b UM MeTaJuIM4ecKas
KpucTajuimdeckass pemérka. dusmyeckue CBOMCTBA METAIUIOB: 3JIEKTPO- U TEILUIONPOBOJHOCTD,
OTpaskarolias CoCOOHOCTh, MJIACTUYHOCTb. YEPHBIE U LIBETHBIE METALIIBI.

Mertannel Kak BOCCTAaHOBMTENW. OJIEKTPOXMMHUYECKMM psij HampsbkeHui. BzanmopeiictBue
METAJIJIOB C HEMETAJIJIaMH, OKCUJAMH, KUCJIIOTAMH, COJISIMU. AJIFOMUHOTEPMUSL.

OO01as xapakrepucTuka 31eMeHTOB |A-rpynmsl. OKCuIbl ¥ THAPOKCUIBI IIETOUYHBIX METAIIIOB,
UX TOJYy4YCHHE, CBOMCTBA, NIPUMEHEHHE. BakHeHIIne CONM IIENOYHBIX METAJUIOB, UX 3HAYCHHE B
IIPUPOJIE U )KU3HU YEIIOBEKA.

OO0mas xapakrepuctuka 1eMeHToB ||A-rpynnbl. OKCuabl M THAPOKCHU]IBI HIETOYHO3EMENbHBIX
METaJUIOB, MX IIOJy4Y€HUE, CBOMCTBA M IpUMEHEHHE. BakHeWlne conMu IIeI0YHO3EMENbHBIX
METAJUIOB, X 3HAYEHHE B IIPUPOJIE U KU3HU uesioBeka. KapOoHaThl U rujpokapOOHaThl KaJIbLUS.

Bpemennass u mocrostHHast KECTKOCTh BOJbI. CrmOCOOBI YCTpaHEHUsS BPEMEHHOW KECTKOCTH.
Crioco0b! ycTpaHEeHUs! IOCTOSHHOM KECTKOCTH.

CoenuHeHNs aTIOMUHUS B IPUPOJie. XUMHUECKUE CBOMCTBA amtoMUHHSL. OCOOCHHOCTH OKCHIa U
THJIPOKCUA ATIOMHHMSA Kak aMQOTEpHBIX coeAMHEHMH. Baxuelmme comu amroMuHUSA (XJIOPHI,
cynbdar).

OcobeHHocTu cTpoeHMsl aroma >kenes3a. JKene3o B mpupoje. Baxueimume pyzabl xenesa.
[Tonmyuenue uyryna u ctanu. Oxcuasl u ruapokcuabl xenesa(ll) u (III). Conn xeneza(Il) u (III).
OOHapyXeHue KaTHOHOB JKeJie3a B pacTBOpe. 3HaU€HUE COeTMHEHMH Kee3a.

Koppo3usi rasoBast (xumuueckas) M D3JIEKTPOXHUMHUYECKas. 3alluTa METAUIOB OT KOPPO3HUHU.
Mertainst B ipupoae. Ilonarue o metasurypruu. YépHas u nsetnas Metauryprus. [Iupomeramnyprus,
TUAPOMETAUTYprusi, 3nexkrpoMeramnyprus. Jlomennbiii npouecc. IlepepaboTka uyryHa B cCTailb.
DIEKTPOIN3 PACILIABOB.

JleMoOHCTpaL U

B3aumopneicTBue HaTpusl, JIMTHS U KaJbLIUA C BOJOW, T'OPEHUE HATpUS, MarHus M Kele3a B
KHMCJIOPOJIE, BCIBIIIKA TEPMUTHON CMECH, B3aUMOJEHCTBHAE CMECH TIOPOIIKOB CEPHI U JKEJI€3a, IUHKA U
CEpbl, B3aUMOJECHCTBUE AJTIOMUHUA C KUCIOTaMM, IIEJ0YaMU U BOJIOMW, B3aUMOJEHUCTBUE JKEJIE3a U
M€Y C XJIOPOM, B3aUMOJAECHCTBUE MEIA C KOHLIEHTPUPOBAHHOW CEPHON KUCIOTON U a30THOW KUCIOTON
(pa36aBieHHON M KOHLIEHTPUPOBAHHOM), OKpacKa IJIAaMEHU COCIUHEHUSMH IIEIOYHBIX METaJlIOB,
OKpacka IUIAMEHH COCJUMHEHUAMM UICIIOYHO3EMENbHBIX METAUIOB, TalleHUe HW3BECTU BOJOM,
IIOJIy4EHHUE JKECTKON BOJBI B3aMMOJECHCTBUEM YIJIEKHUCIIOrO I'a3a ¢ U3BECTKOBOM BOJIOM, yCTpaHEHHE
BPEMEHHON JKECTKOCTH KHIISITUEHUEM U J00aBICHHEM COJbl, YCTPAHEHUE MOCTOSIHHOM >KECTKOCTH
N00aBJIEHUEM COJIbl, HOHUTHI U HPUHIMI HUX JeHcTBUS (BUACO(PArMeHT), KOJUIEKLUs MPUPOJHBIX
COEIMHEHUI aNIOMHUHMS, BUAEOpparMeHTsl U ciaiiabl «OKCUA allOMHUHUS U €ro MOJu(UKALUN»,
nojgy4deHue am@OTepHOro THJIPOKCHIA aTIOMHHHS M MCCIEOBAHHE €ro CBOMCTB, KOJIIEKIIHS
«XUMUYECKHE UCTOYHUKN TOKA», PE3YyJIbTaThl JUIUTEIBHOTO SKCIIEPUMEHTA 110 U3YYECHHUIO KOPPO3HUH
CTaJIbHBIX MU3/ETHH B 3aBUCUMOCTH OT YCJIOBHI MPOLIECCOB, BOCCTaHOBIIEHHE MeIu 3 okcuaa meau(1l)
BOJIOPOJIOM, BHe€OopparMeHTsl U ciaijpl «IIpon3BoaCTBO YyryHa M CTaau», BHAEOPPArMEHTHl U
craiabl «M3aenus u3 uyryHa u ctanny, BueodparMeHTsl U cnaiiibl « [ Ipou3BoICTBO alFOMUHUS.

JlaGopaTopHbI€ OTBITHI

* B3aumopeiicTBue xenesa ¢ pactBopoMm cynbdarta meau(Il).

* [TonyueHne N3BECTKOBOM BOJBI U OTIBITHI C HEW.

* [Tonyuenue ruapokcumos xenesa(ll) u (111).

» KayecTBEHHBIE peaKIIMN HAa KATHOHBI JKeJle3a.

IIpakT4yeckune padoThl

6. XK&cTtkocTh BOABI U CIOCOOBI €€ yCTpaHEHHUS!.

7. PellieHne 5KCIIEpUMEHTAIIBHBIX 3aa4 110 TeMe «MeTauibly.

Xumus u okpyscarowas cpeoa

Crpoenne 3emuu: s1Ipo, MaHTUS, 3eMHas Kopa, Jjutochepa, ruapocdepa, armochepa.
Xumunueckuii coctaB 3emuid. ['opubie mopoasl. Munepaibl. Pyasl. OcagouHble TOPHBIE MOPOJBI.
ITone3Hble HCKOIAEMBIE.

HcTOYHUKH XUMHYECKOrO 3arps3HEHUs OKpyKarolled cpenbl. [100albHbIE IKOJIOTHYECKUE
npoOJIeMbl 4eJoBeYecTBa: HapylleHHe OMOr€OXUMHUYECKUX KPYrOBOPOTOB XMMHUYECKUX 3JIEMEHTOB,



MOTEIUICHUE KJIMMaTa, KUCIOTHBIE TOXKAU U 1p. O30HOBBIE AbIPEL. MEXIyHaApOJHOE COTPYIHUYECTBO
B 00JIACTH OXpaHbI OKPYXKAIOIIEH cpellbl OT XMMUYECKOTO 3arpsi3HEHHSL. «3enéHast XUMHSD.

JlemoHCTpauMu

Buneodparmentst u cnaiinbl «CtpoeHue 3eMiin U €€ XUMUYECKH COCTaB», KOJUIEKIINS MUHEPAIOB
U TOpPHBIX MOpoA, Koyuekuus «Pynbl MeTamnoBy, BuaeodparMeHThl M ciaijpl «l modanmpHbIe
HKOJIOTHYECKUE TPOOIEMbI UEIOBEUECTBA», BUACOPPArMEHTHl U CIANIBI O CTETIIEHU HKOJIOTHYECKOM
YUCTOTHI TOBApA.

JlabopaTopHbIe ONBITHI

* 3yuenue rpanura.

* I3yueHne MapKUpOBOK pa3IN4HbIX BUJOB IPOMBIIUIEHHBIX U IPOJI0BOJILCTBEHHBIX TOBAPOB.
Ob0b6Wenue 3HanUll NO XUMUU KYPCa OCHOBHOU WKOJIbL.

CrpoeHue aroma B COOTBETCTBUM C IIOJIOKEHUEM XMMHUYECKOI'O 3JIEMEHTA B INEPUOIUYECKON
cucreMe. CTpoeHHe BelIeCTBa: XMMHUYECKas CBSA3b M KpPUCTAJUIMYECKas pelIETKAa. 3aBUCHMOCTH
CBOWCTB 00pa30BaHHBIX JIEMEHTAMH IPOCTHIX BEIIECTB (METAIIOB, HEMETAIUIOB, OJIArOPOTHBIX Ta30B)
OT TOJIOKEHHUSI 3JIEMEHTOB B IEPUOAMYECKOW cHucTeMme. THUMOoJorus HEOpraHM4eCKUX BELIECTB,
paszeneHue ux Ha Kiaccsl ¥ rpynnsl. [Ipeacrasurenu.

[Ipu3Haku U yciioBUsA NPOTEKaHUS XUMHMUYECKUX peakuuid. TUIOoIorus XMMHUYECKUX peakUuid Mo
pa3NIUYHBIM NpU3HaKaM. Peakiun noHHOTro ooMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
XUMHYECKUE CBOICTBA MPOCTHIX BELIECTB. XapaKTepHbIE XUMUYECKUE CBOICTBA COJIEOOPA3YIOMIUX
OKCHJIOB, THUJPOKCHJIOB  (OCHOBAHUH,  KHUCIOPOACOAEpKAIIMX  KUCIOT U aM(OTEepHbIX
TUAPOKCHUIOB), COJICH.

VI. TemaTn4ecKui mjiaf.

Ne
| Tema Beero 1acon pakTnyeckue | KonTposabHbie
padoThI padoThI

1 [ToBTOpeHue n 0600IIeHNE CBEIEHHI TTO | 6
Kypcy 8 kjacca

2 XVMHYECKUE PEaKIIMU B pacTBOpax 10 1 1

3 Hemerasuiel ¥ X cOeTUHEHUS 26 4 1

4 Merajuisl ¥ UX COEIUHEHUSI 18 2 1

5 XUMUS 1 OKpY’Karomias cpeza 3 1

6 O0o01IeHre 3HaHUN IO XUMUH 3a Kype | 5 1
OCHOBHOM IIKOJIBI.

Hroro: 68 7 5




VII. KaHEHAapHO-TEMaTM‘-IECKOE naAaHNpoBaHue No XuMmun. 8 Knacc

Ne | MocnepoBaTenbHOCTb M3yHeHUA Konunuecrso Mata Koppekuus JsieKTpOnHOE
pa3genos, Tem yacos nposegeHus ;‘I’)r(;ﬂ‘;"come“"e
HCIOJIB30BAHUEM
00opya0oBaHUSA
«Touku Pocra»
1 IloBTOpeHHe U  00001IeHHE 6
cBeJleHHi 1o Kypcey 8 kiacca
1 BBOIHBIN HHCTPYKTAX.
Knaccudukanms 1
HEOPTaHMYECKUX BEIIECTB M HUX
HOMEHKJIaTypa
2 Knaccudukanus XUMHUYECKHUX 1
peakIMii 10 pa3HbIM OCHOBAHMSIM
3 Knaccupukanus ~ XUMHUECKUX 1
peakuyii o pa3HbIM OCHOBAHMSIM
4 Ilonsitue 0 CKOpPOCTH 1
XuMu4eckon peakuuu. Karamms.
5 Biusgaue ycioBuii Ha CKOpPOCThb 1 Jatunku
XUMHUYECKOHN peaKInu. PobuxJIab
JlaGopaTopHblii
Habop
6 [Ipaktnyeckas  pabora  Nel 1 Hatuuku
«3yuenue (bakTopoB, PobuxJIab
BIIMSIOIINX Ha CKOpPOCTh JlaGopaTopHblii
XUMHUYECKON peakIum» Habop
2 XuMH4ecKHe peakunuu B 10
pacTBopax
7 DIIEKTPOIUTHYECKAS 1
JMCCOLIMAITUS
8 OcHOBHBIE TTOJIOKECHHST 1
AJIEKTPOIUTUUECKOM
JICCOLUAIIUHI
9 XUMHYECKUE CBOMCTBA KHUCIOT 1

KaK 3JICKTPOJIMTOB




10 | Xumuueckue CBOMCTBA KHCIOT 1 JlaGopatopHblii
KaK 3JIEKTPOJIMTOB Habop
11 | Xumuyeckue CBOMCTBA 1 JlaTuuku
OCHOBAHHMH Kak 3JIEKTPOJIUTOB Po6ukJIa6
12 | Xumudeckue cBOMCTBA COJICH 1 Jatuuku
KaK 3JIEKTPOJIUTOB PobukJlab
13 | [lonsiTHe O TUAPOIH3E 1
14 | TlonsTHe O THAPOIH3E COJICH 1 Jatunk pH
15 | OGo0menue M cucTeMaTU3aLUSL 1
3HaHUN 1O TeMme «XHUMHYECKUE
peakuuu B pacTBopax
JIEKTPOIUTOBY
16 Kontponbaas pabora mo Tteme 1
«XUMHUYECKUe peakuun B
pacTBOpax AMEKTPOITUTOB
3 HemeTa/iibl M X cCOeTMHEHUSA 264
17 | O6mas XapaKTEePUCTHKA 1
HEMETaJJIOB
18 | O6mas XapaKTePUCTHKA 1
3JIEMEHTOB 7 I'PYIIIbI — FAJIOTEHOB
19 CoenquHeHUs raJIoreHOB 1
20 | Ilpaktmueckass  pabora  Ne2 1
«M3ydyeHre CBOWCTB  COJSTHOM
KHCIIOTBD)
21 | OGmas XapaKTEePUCTHKA 1
anemeHToB  VIA TPYIIBl  —
xaspkoreHos. Cepa
22 | CepoBoJOpO U CYIb(HIBI 1
23 Kucnopoaconepxariue 1 JlaTunku
COCITUHEHUS CePBI Po6uxJIab
JlaGopatopHblii
Habop
24 | Ilpaktuueckass  pabora  Ne3d 1 Jatunku
«3yuenne  CBOMCTB  cepHOM PobuxJIab
KHUCIOTBDY JlaGopatopHblii
Habop
25 | OOmas XapaKTEepUCTHKA 1
aneMeHToB VA rpynnsl. A30T
26 | Amvuak. Conu aMMOHHUS 1
27 | Ilpaktuueckass  pabora  Ned 1 Jatunku
«[lonyuenue aMMuaka u PobuxJIab
U3y4YEHUE €ro CBOMCTB) JlaGopatopHblii
Habop
28 Kucnoponnsle coennuenus azora 1
29 Kucnoponnsie coennaenus a3ora 1
30 | Docdop u ero coenuHEHHS 1
31 | Obmas XapaKTepUCTHKA 1
sneMeHToB |V rpynmnel. Yriepon
32 | Kucnoponnsie COEIMHEHN 1
yriepoja
33 | Ilpaktuueckas  pabora  NeS 1

«[lonmy4yeHue yriekucioro raza u
M3y4YEHUE €ro CBOMCTB»




34 YTI1eBOI0POIBI 1
35 | Kucnopoaconepxariue 1
OpPraHUYeCKHe COSTMHEHUS
36 Kpemuuii u ero coeguHeHus 1
37 | CunMkatHasi IPOMBIIUIEHHOCTh 1
38 | [lomydyeHue HEMETAIIIOB 1
39 | [lonyuenwue BaOXHEHIIINX 1 Jatuuku
XUMHYECKUAX COEIMHEHUI Po0OukJIa6
HEMETaJJIOB JlaGopatopHblii
Habop
40 | O606menue o TeMe 1
«HemeTtamibl 1 uX COeMHEHUS
41 | O6o6meHue o TeMe 1
«HemeTamibl ¥ uX COCMHEHUS)
42 | KontposnbHas paboTa 1o Teme « 1
HemeTannsl 1 X COeTMHEHUS
3 MeTaibl 4 UX COeAMHEHUSA 18
43 | Obmas XapaKTePUCTHKA 1
METaJUIOB
44 | XumMu4ecKkue CBOMCTBA METAJUIOB 1
45 OO01ue cBoiicTBa diIeMEHTOB A 1
- TPYIIIIBI
46 OO01ue cBOMCTBA dIIEMEHTOB A 1
— TPYIIIBI
47 | Obmas xapakrepuctuka IIA — 1
TPYIIIBI
48 | OOme CBOWCTBA  DIIEMEHTOB 1
ITA — rpynmsl
49 | KecTkocTh BOIBI M CIIOCOOBI €€ 1 Jatuuku
yCTpaHEHUs Po6uxJIa6
JlaGopatopHbrii
Habop
50 AJTIOMUHHHN ¥ €T0 COeTUHEHUS 1
51 2Kene3o u ero coeqUHEHNS 1
52 | XXene3o u ero coeTMHEHUS 1
53 | Koppo3uss MeTaiioB M CrOCOOBI 1
3aIUTHI OT HEe
54 | Metauisl B Ipupoe 1
55 | IloHsATHE O METAITYypruu 1
56 | I[Ipaktnueckass  pabora  Ne6 1 Jatunku
«OKecTkoCTh BOJIBI U CIIOCOOBI €€ Po6uxJIa6
YCTpaHEHUS» JlaboparopHblrit
Habop
57 | [Ilpaktuueckass  pabora  No7 1 Hatauku
«Pemienyre 3KCIEPUMEHTAIBHBIX PoOukJlab
3aj1a4 1o reme «Metaibl JlaboparopHbrit
Habop
58 | O6GoOmenne 3HAHUK 1O TeMe 1
«MeTramibDy
59 | O6GoOmenne 3HAaHUK 1O TeMe 1
«MeTramibDy
60 | KonTponpHas paboTa 1O Teme 1
«MeTramibDy
4 XuMus M OKpyKaloLas cpeaa 1




61

[Ipoekt «XuUMHUUYECKUI COCTaB
TJIAHETHI 3eMJIS»

62 | IIpoekt «OxpaHa OKpYKarOIICH Jatankn
CpeIbI oT XUMHUYECKOTO
3arpsi3HEHUS)

63 | IIpoekt «OxpaHa OKpYKarOIICH
CpeIbI oT XUMHUYECKOTO
3arps;3HCHUS

5 O0001IeHNe 3HAHMI 0 XUMHUH
32 KypC OCHOBHOM IIKOJIbI.

64 | BemectBa

65 | XuMuueckue peakiuu

66 | OCHOBBI HEOPraHMYECKOW XUMUHU

67 [ToBTOpeHre u 00600IIEHUE 10
XUMUU 32 KypC OCHOBHOM IIKOJIBI

68 | [IpomexxyTouHas aTTecTarus




IX. MaTepuanbHo-TexHUYecKoe obecneyeHue (MTB)

No HanmenoBanusi 00bEKTOB U CPEACTB KonnuectBo
MaTepUaIbHO-TEXHUYECKOTO 00eCTICUeHUS
1 BUBJIMOTEYHBIN ®OH/T (KHUTOITEYATHA S ITPOJTY KL )
1.1 CraniapT OCHOBHOTO 00IIEro 00pa3oBaHus IO XUMUHU 13k3
1.2 Cranmapt cpenHero (IOJHOT0) 001Iero o0pa3oBaHus M0 XUMHUH 15K3
13 [IpumepHas mporpaMma OCHOBHOTO 001Iero oopa3oBaHus 1O XUMHUH. §-9 19Kk3
KJIACChI
1.4 OO0m1as MeToIMKa MPETOJaBaHUsI XUMHUH 19K3
1.5 KHuru ns areHus mo BceM paszjiesiaM Kypca XUMUU: HEOPTaHUYECKON U 2 3K3
OpPraHUYECKONl XUMUU
1.6 Meroandeckue mocoous 11 yIuTes (PEKOMEHIAIMA K MPOBEACHUIO
ypokoB) 8,9,10,11 ki 1o 1 3k3
1.7 Y4eOHO-METOIMYECKIE KOMIUICKTHI (Y4eOHHKH, pabovre TeTpaau) 1mo
OMOJIOTUY, PEKOMEH/IOBAHHBIC WJIH JIOMYIICHHBIE K UCTIOJIB30BaHUIO B 13k3
yueOHOM Ipoliecce: 15k3
Yuebuuk O.C. ['abpwmibsna. Xumus. 8§ K 13k3
VYyebnuk O.C.'aGpunbsna. Xumus. 9 ki1 13Kk3
Yueouuk O.C. 'abpunbsaa. Xumus. 10 ki 13k3
VYyeOnuk O.C.T'abpunbsna. Xumus. 11 ki 13Kk3
Terpanp as paboTHI 1O XUMHUH. 8 KIT 13k3
Tetpaap 17 1a00paTOPHBIX U MPAKTUYECKUX PAOOT MO XUMHUU. 8 KIT 19k3
Terpanp ans paboThI 1O XUMHUH. 9 KIT 13k3
Tetpaap 115 1a0OpaTOPHBIX U MPAKTUYECKUX PAOOT MO XUMHUU. 8 KII 19k3
Terpanp st padoTsl 1o XxuMuu. 10 K1 1 ak3
Terpanb 1151 pabOThI MO0 XUMHUH. 11 K1 1 k3
1.8 KoHTpoIbHO-U3MEPHUTEIHHBIC MATEPHUAIIBI IO OCHOBHBIM pa3jiejiaM KypCcoB
OHoJI0THH:
Uit 8 Kiacca 13k3
g 9 kiacca 1oKk3
s 10 knacca 19K3
mist 11 xnacca 15Kk3
1.9 JlnrakTHaecKue MaTepruabl:
JunakTrdeckue MaTepuansl o pasaeny «Heopranmdeckas XuMus» 7 9K3
JmnakTrdeckue MaTepuaisl K pa3aeny «Opranudeckas XUMHUsD 19k3
1.10 | CopaBounbie mOcOOUSI:
XuMus AJ1s MIKOJFHUKOB U a0UTYPUEHTOB 19K3.
Xumus g nocrynatonux B BY3st 1 5k3
Heopranuueckas Xumust 2 7K3
Opranuyeckasi XUMHUs 2 3K3
2 I[TEYATHBIE [TOCOBU A




2.1

Tabmu1el M0 OCHOBHBIM pa3jiesiam:

I'eneTnyeckas cBsi3b KJIIACCOB HEOPTaHUUECKUX BEIIECTB
BemecTBa MOJEKYISIpHOTO U HEMOJEKYISIPHOTO CTPOCHHUS
Mouib — eIMHULIAa KOJIMYECTBA BELIECTBA

Crpoenue atoMa. buHapHbie coeMHEHUS

Monenu aToMOB HEKOTOPBIX 3JIEMEHTOB

DNeKTpOHHAs OpOUTAITB.

T'omonorus

CtpoeHue miaMeHu

KavecTBeHHbIE peakliuy Ha KATHOHBI. AJTIOMUHHI
I'mGpuan3anus aTOMHBIX OpOHUTANICH

®u3nuecKre BeITUYNHbBI, BRIPAXKEHHbBIC TTOPIIMEH BelllecTBa
@DopMbI CYIIECTBOBAHMSI XUMUYECKUX JIEMEHTOB
CocraBienne (HopMyn MO BAJICHTHOCTH
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEaKIIUU

3aKOH COXpaHEHHUS MACChl BEIIECTB
OuznyecKue SIBICHUS U XUMUYECKUE PEaKIIH.
DNeKTpoIn3

Cocrasienne Gopmyn coiei

Krnaccudukanus XHMHYECKUX PeaKIIHi

THmbl XUMUYECKUX peakiui

OO61ue cBoiicTBa METAIJIOB

[TpumeHeHue amrOMUHUS

Keneso

[Tpu3Haky U yCIOBUA TEUCHUS XUMHUECKHUX PEaKIUil
XUMHUYECKas CBS3b.

Homenkuatypa coneit

KecTkoCTh BOABI

N3omepus. Yacts 1.

N3omepust. Yacts 2.

[Ileno4HbIe METAIBI

CTpyKTypHBIE U3MEHEHHUSI BEIIECTB

[Tpon3BOACTBO aMMHAYHON CEUTPHI

Cnoco0sI pasneneHus cMeceit

[TpousBoacTBO cepHoil KUCIoTHI (1).
Konseptep ¢ KUCTOPOAHBIM TyThEM

[Tpou3BoACTBO cepHOl KUCIOTHI (2).

[TpousBoncTBO YyryHa

CniocoObl C:)KUTaHMsI TOTIMBA

OOGXHT U3BECTHAKA

[Ipou3BoacTBO aMMHaka

CuwMkarHasi MpOMBIIIIEHHOCTH. [IpOnu3BOACTBO CTEKIa
['eneTnueckas CBA3b KJIaCCOB HEOPraHUYECKUX BEILIECTB.
['eHeTnueckas CBA3b KJIACCOB OPTaHUYECKHUX BEIIECTB
XUMHS MIETOYHBIX METAIIJIOB
Mertassl. Bunbl koppo3un

MeTop! 3aIIMTHI OT KOPPO3UH

OnemenTs! [IA rpymnmnbl

Kpucransl

Bosnyx. Kucnopoa. ['openne

Knaccudukanus opranndecknx coeqnHenuii. HomeHkIaTypa opraHnueckux
COEeTMHEHNN

HomeHnknarypa oprannueckux coeJuHEeHu!
['eneTndeckas CBSA3b KJIACCOB HEOPTAaHUYECKUX BEIIECTB.
['eneTnueckas CBA3b KJIACCOB OPraHUYECKHUX BEILIECTB

1 7K3
195k3
15K3
15K3
15K3
1 5k3
1 oK3
15k3
19K3
15k3
1 oK3
1 5k3
13K3
15k3
13K3
1 5k3
1 oK3
15k3
19K3
15k3
1 9x3
1 3k3
19K3
15k3
19K3
1 3k3
1 oK3
15k3
19K3
15k3
1 9x3
1 3k3
19K3
15k3
19K3
1 3k3
1 oK3
15k3
19K3
15k3
1 oK3
1 3k3
19K3
15k3
19K3

1 K3
1 3k3
15K3
15k3
15K3
1 3k3
1 K3
15k3
15K3




DyHKIHUOHAIBHBIE TPYNIBI U COOTBETCTBYIOIINE UM KJIACCHI OPraHUYECKHUX K) !
COEMHEHUI 1 5x3
KauecTBeHHbBIEC peakliii HA KATUOHBI. 1 5Kk3
I'ubpuansaryst aTOMHBIX opOUTaeit 15k3
KavecTBeHHBIE peaklMM OpPraHUYEeCKUX COeaMHEHUH. ['eomeTpuyeckas I7x3
u3oMepus 13k3

2.2 N3omepus. Yactp 1 1 7k3
N3omepust. Yacts 2. 1 ak3
TennoBoii 3 PeKT XUMUIECKON peaKkIuu 17x3
KauecTBeHHBIE pEaKIMY OPTAaHUYECKUX COCUHEHUN 13k3
[IpenenbHbie YriIeBOAOPObI 1ok3
@YHKIMOHAIbHbIE IPOU3BOIHBIE YITIEBOJAOPOIOB 1 ak3
Baxnelume peakiiuu aqkeHOB 1 k3
HenpenenbHble yrieBogopobl 13k3
Cxembl 00pa3oBaHMs M XapaKTEPUCTHKA XMMHUYECKUX CBA3EH B MOJEKyJax 13k3
HEKOTOPBIX YriieBoAopo 0B (MeraH. OTaH. OTuieH. ALIETUIIEH. 13k3
KauecTBeHHbIE peaklIMM HA AaHUOHBI
Knaccugukanuss opraHu4eckux COEAMHEHHH IO CTPYKTYpe YIIepOTHOTO
CKeJleTa.
Cxembl 00pa30BaHUS U XAPAKTEPUCTHKA XUMHUECKUX CBSI3€H B MOJEKYJax
HEKOTOpPBIX yrieoaopoaoB (byraauen. benson.)
Habop nopTperoB BeIMKUX XUMHUKOB 1 ak3

3 Komnekuun

3.1 Hedtb 1 npoaykTs! e€ nepepadboTku 15 3k3
KaMeHHBI# yroib U MPOayKTHI €ro nepepadoTKu 11 5k3
Crekiio 1 U3z1eMs U3 CTeKIIa 15 3k3
MunepanbHbie y1o0peHus 5 3K3
Tomnuso 16 3x3
YyryH u cranb 16 k3
IInactmaccel 5 9K3
ITimacTmaccel 5 9K3
Merannsl 173k3
Bomokna 6 9K3
Komnexnunsa nopox u munepainos I, 11 63K3
MuHepabl ¥ TOpHBIE TIOPOJIbI 1 5k3
AmoMuHUR 16 3x3
[IIxana TBEpIOCTH 15 7x3
Kayuykn 1 7x3
OCHOBHBIE BU/IbI IPOMBIIIJIEHHOTO CHIPbS 1 5k3
Konnekuust mpoMbIIIITIEHHBIX 00pa3iioB TKaHEH U HUTOK 6 7K3
Topd 1 aKk3
Kounexnust o00pas31oB MeTaion 1 5k3
Konnekuust ynobpenuit 1 5k3
PaznaTounslii MmaTepual K KoJeKuuu «MuHepalsibl ¥ TOPHBIE TOPOIbI» 2 3K3

4 MO/JIEJIN

4.1 Mopaenb KpUCTAIIINYECKON PEIETKH XI0pUIa HATPHS 1 aKk3
Kpucrannnueckas peiierka HOBapeHHOU COJH 1 5k3
Mopnenb KpUCTAIIMYECKON PENIETKH aaMasa 1 oKk3
Monenb KpUCTaJUIMYECKON penieTku rpadura 1 5Kk3




Mogenp KpUCTaNIMYECKON PEMIETKH Kelie3a 1 5x3

Mogenb KpUCTAININYECKON PELIETKH o1 1 7k3
Mogens KpUCTaNIMYECKON PEIIETKH JIb1a 1 k3

Mogenb KpUCTAININYECKON PEIIETKU MEIH 1 ak3
Moaenb KpUCTAIITHYECKON pereTkn okcuaa yraeposa (IV) 1 5k3

Habops! 11 cobupanus Mozesnei KpUCTANTMYECKUX PEIIEeTOK 4 5Kk3

5 PEAKTHUBBI
51 NunaukaTopsr:

JlakmycoBas Gymara 6 T
DyKcuH Biigy
Jlakmoun I wr
Nunukarop Metui-opanx 4 it
Ddenondranent Smt

5.1 Mertasibt:

Menb 1 ak3

AsroMuHUH (TpaHyJIbl) 2 9K3
Keneszo MeTaminueckoe BOCCTAHOBICHHOE 1 7x3
Huak 2 9K3
Onoso 1 ak3
CBuHen 1 k3

5.2 Okcupbl:

OKHCh aIIOMUHUSA 1 5k3
Oxkcua Maruus 15k3
Okucs xenesa, 1 3k3
Oxkcu Mapratia 1 7x3
OKuCh IUHKA 1 k3
OKHCh KabIUs 1 7x3
Oxcun pochopa (V) 1 5k3

Okcua menu 1 7x3

Oxkcupn xpoma 1 k3

Oxkcu BaHaIust 1 75x3

53 ['uapoxcu b

AIOMUHUS TUIIpAT OKUCU 1 ak3
AMMMaK BOIHBII 1 k3

Kanbuwus runpoxcu 1 ok3
I'mapokeun meau 1 k3

5.4 Cynbdatsl. Cynbhutsl. Cyabhuabt:

Kanbuuii cepHOKUCIBIN 2-X BOJIHBIN 1 k3
Cynbdar meau (II) 1 5k3
Cynbgat mapranua (VII) 1 5k3
Marnuii CepHOKUCIIBINA 1 5k3

AJFOMUHUEBBIE KBACIIBI 1 5k3
Cynbdar kanus 1 7x3

Cynbat nuHka 1 5k3
Cynbdar aMMoHUS 1 7x3
XKeneso cepHokucioe, 1 5k3

Cynbdat mapranua (I1) 1 aKk3
Ha6op Nel0 «Cynbdater. Cynbdurel. Cynbhuabim: 1 5k3
[Mumc 1 aKk3

Menp cepHOKucHas 1 5k3
Menb cepHOKHCas — 6-BoTHAS 1 ok3

Keneszo ceprucroe 1 5k3
Kob6ansT (II) ceprokucibrit 1 5x3
Huxkens (II) cepHOKHCTBIIM 1 5k3
[{HKOBBII Kymopoc 1 oKk3

2Kenesnslii Kyropoc 1 5Kk3




Cynbsbun xemnesa 1 5k3
Mennslii Kynopoc 1 5Kk3
5.5 Kap6onatsl. KapOusr:
Menp yriekuciasi OCHOBHAsI 1 7x3
Maruuii yriekucibii 1 5x3
Kanuii yrnekucinsliii 1 7k3
Harpuii yriexkuciblii 1 5x3
Kap6un kaneuus (Mpamop) 1 5Kk3
5.6 Xnopuael. Monuasl. @Topuasl:
Mapranen (II) xopucTsrii 1 7k3
Marunuii XJIOpUCTBIN 1 ak3
XJ10pu aTtOMUHUSA 1 k3
Kenezo xyopHoe 1 7x3
XJopuja Kajius 1 k3
Xnopua Menu 1 7x3
[uHK XJTOpUCTHIIA 1 5x3
Kanuit iogucteiin 1 7x3
Jlutuit hropucteiii 1 5k3
5.7 ®ocdatel. Xpomarsl:
Kanuit XpoMOBOKHUCIIBIN 1 7k3
Kanuit 1ByXpoMOBOKHCIIBIH 1 ak3
AMMOHHI OCPOPHOKUCIBIN 3-X 3aMEICHHBII 1 7k3
Kanbrwmii pocdopHOoKucIbIii 1 5k3
Hatpuii hochopHOKuCBIN 12-BOIHBIHI 1 5k3
Kanpumii hocopHOKUCIBIN ABY3aMeTIeHHBIH 1 ak3
Kanbuwmii pochopHOKUCIBIN 0HO3aMEIICHHBII 1 7k3
Kammit pocdoprokucneiii, CynepdocdaT rpanyTupoBaHHBIHI
5.8 Hutpartsr:
Kanuiinas conb 1 ak3
Kanbuuenas cenutpa 1 k3
AMMuayHasi cenuTpa 1 ak3
Cenutpa HaTpueBas 1 7k3
CWIbBUHUT 1 7x3
KapOamun 1 5k3
HuTtpar meau 1 5k3
Hurpat ammonus 1 5k3
Hurtpar cBunna 1 5k3
Hutpat Hatpus 1 5k3
Hurpar xanenns 1 5k3
Hutpart xanus 1 5k3
Hurpar anromuHns 1 5Kk3
5.9 Kucnortsr:
Consnas 2 9K3
Cepnas 2 3K3
A3oTHas 2 3K3
oprodochopHast 2 9K3
5.10 | PeakTuBsl, XpaHsmmecs B ceride:
Bepx#nsa nosnka:
Kannsa runpooknch 2 3K3
docdop kpacHbIi 1 5k3
I'mapoxcun Hatpust 3 3Kk3
Harpuii 9 3k3
dTopu HATpU 1 aKk3
Kanuii ;xene3ocuHepoAuCThINA 3-BOJHBIN, 1 ak3
Kanbuuii MmeTammmaeckui 1 5x3
Harpuii Kuciblii CEpHOKUCIIBIN 1 5Kk3




Kanuit MapraHiioBOKuCbIit 1 k3
Kannit metannmueckuit 1 5x3
Jlutuit MeTamnueckuit 1 5Kk3
Cpenusis nosika:

I'uapooxuce Gapust 4 7K3
Oxucsk Oapus 1 7k3
Hatpwuii 6pomucTbrit 1 5x3
Bapuii nepekuch 1 ak3
dTopua HATPUS 1 5x3
HuTtpat Gapus, 1 ak3
Xopun 6apust 1 5k3
Mertacuiukar HaTpust 9-BoIHbIM, AMMOHMI IBYXPOMOBOKHUCIIBIN 1 ak3
Harp enxuit 9 3k3
Kannii poranucTeiin 1 ak3
CBUHEI] YKCYCHOKHCIIBIN 1 5x3
HuTtpat cepebpa 1 7x3
OKcu cBUHIIA 1 k3
bapwii, 1 ak3
Hwxusas nonka:

['excaxyopben3on 1 7x3
MeTuieH XJIOpUCTHIHA 15x3
ALeTHILEeI0N103a 1 ak3
Xopohopm 1 5k3
VYrinepon 4-XJI0pHbBIT 1 7x3
AHWINH CEpHOKUCIIBIN 1 7k3
CnupT U30aMuUIIOBbII 1 ak3
MypaBbrHas KHCIOTa 1 5k3
Habop 06pa3ioB opraHu4ecKkux BEHIECTB (XJI0pOEH30J1, IUXJIOPMETaH, 1 7x3
yraepoa 4-XJI0pHBIHA, XJT0poGopm)

5.11 | Opranuyeckas XUMUS:

I'entan 1 5k3
OTUIOBBIN Pup 1 ak3
Kucnora amuHoykcycHas 1 5k3
Caxapo3sa 1 7x3
JI-rioko3a 1 7Kx3
Caxopo3za 1 7x3
Kanuit ykcyCHOKHCIIBIN 1 5k3
Hatpuii ykcycHOKUCBIN 1 5k3
[[{aBeneBas kucmora 1 5k3
CreapuHOBas KUCIIOTa 1 7x3
bopnas kucnora 1 5k3
AHWIVH COJISTHOKHCIIBIN 1 7x3
Cwmsiruutens TpuioH b-1, 1 k3
[{uxnorexcan 1 7x3
Hedts 1 5k3
YKCYCHOKHCIBII 2Pup 1 7x3
bensoun, Tonyon 1 5k3
CnupT u30-0yTHIIOBBII 1 aKk3
Kucnora onennoBas 1 5k3
Cnupt OyTUIIOBBIN 1 aKk3
Ortunanerar 1 5k3
OTUJIEHTIIUKOIb 1 5x3
AneroH 1 5k3
AHTUIPU YKCYCHBIN 1 oKk3
bensun 1 5k3




5.12 Hab6op Ne5 «Opranndeckue BenecTBa» 1 k3
5.13. Habop Ne5 «Anerarsl.Ponanuasl. Huanuasn» 1 5Kk3
5.14. | Habop Nel9 «YraeBogopoas» 1 5Kk3
5.15. | HabGop Ne20 «opranmdeckue BemecTa» 1 k3
5.16. | Habop Ne21 «Opranuyeckue KUCIOTHD» 1 7k3
6 [TPUBOPBI, XUMNYECKA ITOCY 1A
6.1 [TpuGopsr:
[lIratuBsl 10 5k3
Becrwl yueHnueckue ¢ rupsamMu 13 5k3
DNEKTPOHHBIN TEPMOMETP 1 ak3
6.2 TepmomeTpbl 10 sk3
DNEKTPUUECKUE IIITUTKU 3 7K3
Bonsinas Gans 2 3K3
CTonuku nogbeMHbIC 2 3K3
[IITaTuB 1eMOHCTpAIMOHHBIN 1 k3
DNEKTPOHHBIN TEPMOMETP 1 ak3
Jlocka 11t cymku Ja00paTOpHON TOCY/IbI 1 5x3
Hoxxuuibr 3 7K3
Jlokka i1 COKUraHus BELIECTB 10 3Kk3
[TepenocHas nmabopatopus 2 9K3
CnuproBku 5 9K3
KommuiekT 11t 1eMOHCTpPallMOHHBIX OIBITOB [10 XUMUU YHUBEPCAJIBbHBIH 1 5k3
KIOXY 1 7kx3
[Tpubop 11 nostyueHus ra3oB (AEMOHCTPALIMOHHBIN) 7 2K3
[Tpubop 11 monydeHus ra3oB
6.3 XuMuyeckas ocyzia CTeKIsTHHasL:
X0JNOoAUTBEHUK 1 5k3
[Tpobupxu 80 3k3
KOJIOBI pa3HOTO BHJIa U 00bEMaA 25 3k3
MEpHBIC IIHJIUH]IPBI 10
XUMUYECKHI CTaKaH 30 3k3
ra3o00TBO/IHbIE TPYOKH 21 7x3
CTEKJISTHHBIE [TAJIOYKH 20 5k3
dapdoposas:
CTaKaHbI 7 2K3
BOPOHKU 3 3Kk3
CTYIIKU 3 3Kk3
MECTUKHU 3 3Kk3
BBIITAPUTEIILHBIEC YALIKU 10 5k3
AIIXP 23K3
Annapar Kunna 4 5Kk3
KpaH nByxxoa0BbIi 2 3K3
TpyOka coequnutensHas (U-o0pazHas) Jlnis MOHTa)ka mpubOpoB U 1 5k3
YCTaHOBOK
JloTku ¢ mocynon
[Tpobupkoaepxkatenu 15 73x3
Jlotkn 15 k3
[taTuB nox npodbupku 9 5Kk3
Boponku 15 k3
15 7k3
Habop peaktuBoB no xumuu (ass nposenenus [ 1A) 1 OK3
Kommuext nis yunrens «['MA. Jlaboparoopus 2020» 1 ODK3
9 [IUDPOBBIE OBPA3OBATEJIbHBIE PECYPChI. BUJIEOKACCETbI




9.1

Mynemumeoutinbvie nocoous.

Xumusi. 8 Kiace ) !
Bupryanpnas madoparopus 8, 9 kimacc I7x3
WHTepakTUBHBIC TBOPUYECKUE 3aJaHUS ) !
Xumus 9-11 knace K) !
Xumus 11 knace ) !
VYriepon u ero coeiMHEHUs 1oKk3
YrneBoaopoibl 13k3
[IpousBonbHBIE YTIEBOIOPOI0B 17x3
Conu ) !
I'otoBumcs k EI'D. Bepcus 2 I7x3
Buoeokaccemul:
Xumus-8 15k3
JlomoHocOB. MeHieneeB 13k3
XHUMHUYECKHUE IIEMEHTBI 13k3
XuMHsT BOKPYT HAC 13k3
10 TEXHUYECKUE CPEJICTBA OBYUEHUA (CPEJICTBA UKT)
10.1 | HoyT6yk (Touka Pocra) LT
10.2 | XKuIKoKpHCTaIIIMUECKUH TeJIEBU30D
10.3 | Ilepuogmueckas tabmuna .M. MenaeneeBa (37eKTpOHHAs) lmT
10.4 | DneKTpOXUMUYECKUH Psl HAPSHKEHUS METAIIOB Lt
11 Ludposasi 1adopaTopus No XUuMHH (YUeHHYECKAs) Touka pocra
Komnnexkranus: 3 wr
BecripoBogHON MyIBTUAATYUK 110 XUMUH C 4-MSI BCTPOCHHBIMU JTATYNKAMHU:
Hatuuk pH ¢ nuanazonom usmepenus He yxxe yem ot 0 go 14 pH
JlaTuuk BBICOKOI TeMIepaTyphl (TEpPMOMAPHBIN) ¢ TUATa30HOM U3MEPEHHS
He yxe yeM ot -100 go +900C
JlaTuuk 37eKTpONPOBOAUMOCTH C AHaa30HaMU U3MEpPEeHHs He yke 4yeM oT 0
10 200 MmkCwm; ot 0 1o 2000 mxCwm; ot 0 10 20000 MKCM
JlaTuuk TeMreparyphl IJIATHHOBBIN C TMANa30HOM U3MEPEHHS HE Y)Ke YeM
ot -30 mo +120C
OTtnenpHbIC JaTUYMKH:
JlaTuyrK oNTHYECKON IIOTHOCTH 525 HM
AKkceccyaphl:
Ka6ens USB coegMHUTENBHBIH
3apsigHOe yeTpoiicTBo ¢ kabenem miniUSB
USB Apnantep Bluetooth 4.1 Low Energy
KpaTkoe pykoBOJCTBO MO 9KCIUTyaTaluu U poBoil 1abopatopuu
Ha6op nabopatopHoii ocHacTKH
[TporpammMHoe oOecrieueHue
Meronnyeckue pekomenaanuu He meree 40 padot Hanuune
PYCCKOSI3BIYHOTO caiiTa moAiep:Kku Hanmuune BUICOPOITUKOB.
12 Habop OI'D nmo xumun Touka pocra

BECHI JIabopaTtopHbIe deKTpoHHBIe 200 T

CIIUPTOBKA JabopaTopHas

BOPOHKA KOHUYECKast

Najoy4Ka CTeKJISTHHAS

npobupka [1X14 (10 mtyk)

cTakaH BeICOKUM ¢ HocukoM BH-50 ¢ meTkoii (2 mrykn)

IMHAP H3MEepUTENbHBIN 2-50-2 (CTeKIITHHBIN, C TPUTEPTON KPBIIIIKON ),
mTaTUB 11 Mpooupok Ha 10 THE3 T

3aKUM ITPOOHPOUHBII

HInareabiaokeuka (3 mTykn)




Habop (1aKOHOB I XpaHEHHUsI PACTBOPOB U PEaKTUBOB (00BbeM (h1akoHa
100 mit - 5 KOMIUIEKTOB 1O 6 MTYK, 00beM (praxona 30 mi - 10 KOMITJIEKTOB
1o 6 MITYK)

IUAJTUHIP U3MEPUTENBbHBINA ¢ HOCHKOM 1-500 (2 mTykun

, crakaH Bbicokuit 500 mut (3 mTykn)

HaOOp epIIeil st MBIThSI TOCYIbI (€pIll U MBIThSI IPOOUPOK - 3 IITYKH,
€pIII ISl MBIThSI KOJIO - 3 IITYKH)

xanat 0enbIid X/0 (2 MTyKH)

nepyaTKy Pe3UHOBbIE XUMUYECKUE CTONKHE (2 ITYKH)

OUKH 3alllUTHBIE

¢bunbTper Oymakabie(100 mTyK)

roprouee /1t cnupToBok (0,33 ).

B coctaB Habop BXOJAT peakTUBBI: AIFOMUHHUIA, )KEJIE30, COJITHAS KUCIIOTA,
METHUJIOpaHXK, (peHonranent, aMMHaK, EPOKCUI BOIOPO/Ia, HUTPAT
cepebpa u apyrue; B 00IIeH CIIOKHOCTH - 44 pa3IMYHBIX BEIIECTB,
UCTIOJIb3YEMBIX JUIS COCTABJICHUS! KOMILJIEKTOB PEAKTUBOB IPH MTPOBEACHUHT
9K3aMEHAIIMOHHBIX IKCIIEPUMEHTOB IO KYPCY IIKOJIbHON XHUMHUU.




