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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuUMUM OCHOBHOTO 00miero oOpasoBaHus (yriayOJaEHHBIM
YPOBEHB) COCTaBJIEHA Ha OCHOBE TPEOOBAHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON MPOTrPaMMBI OCHOBHOTO OOIIIET0 00pa30BaHus, MPEICTaBICHHBIX
B ®I'OC OOOQ, ¢ yuerom denepanbHoil paboueii mporpaMmMbl BOCITUTAHUS.

[IporpaMmma mo xXuMHUHM pa3paboTaHa C IMENbI0 OKa3aHUS METOAMYECKON
MOMOIIIH YYUTENIO B CO3/IaHUU paboueil mporpamMmsbl 1o y4eOHOMY TMpEaMETY.

[IporpamMmma mo XuMmuM AaéT TMPEACTaBICHHE O IENAX, OOIIel cTpaTeruu
oOyueHUs, BOCIUTAHUS ¥ PA3BUTHUA OOYYAIOIIUXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeaersieT 00s13aTeNIbHOE MPEAMETHOE COJIEpKaHKE, €T0 CTPYKTYPY IO
pazmenaMm M TeMaM, pachpefereHue o  KjiaccaMm, PEKOMEHIYyEeMYIO
MOCJICIOBATCIBHOCTh  U3YYCHHS XHMHH C  yYETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEMETHBIX ~ CBSI3¢H, JIOTUKM  y4eOHOro  TpoIecca, BO3PACTHBIX
ocoOCHHOCTEH oOydaromuxcs. B mporpamMme 10 XUMHH — yYUTBIBAIOTCS
BO3MOKHOCTH Y4YeOHOTO MpeIMeTa B peanu3alid TPeOOBaHWN K IUTAHUPYEMBIM
JUYHOCTHBIM, METANpPEeJIMETHBIM M TPEJIMETHBIM pe3yibTaTaM OOyYCHHS U B
(GOpMUPOBAaHUU OCHOBHBIX BHUIOB Y4COHO-TIO3HABATEIHHOW  JIEATEIBHOCTH
00y4aromierocsi o OCBOCHUIO Y4eOHOTO CO/IepKaAHUSI.

WN3yyenue XuMuUM Ha  ypOBHE OCHOBHOro oOmero oOpa3oBaHUs
OpPUEHTUPOBAHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JJI BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTHUS HMHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH U
MHTEPECOB OOYYAIOIIMXCS, HA MPOJOJDKEHHE OOyYeHHs Ha YpPOBHE CpEIIHEro
obmrero oOpa3oBaHusI.

3HaHME XHMHUU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJIb UrpatoT GOopMUPYEMbIe XUMUEH TIPEICTABIICHUS O TPEBPAIICHUSIX YPHEPTUHU U
BEIIECTB B NPHUPOJAE, O IMYTAX PEMICHUS TI0OATBHBIX MPOOJIEM YCTONYHBOTO
Pa3BUTHUS YEJIIOBEYECTBA — CBIPHEBOM, JHEPIETUYECKOMN, IPOAOBOIBCTBEHHOU
po0aeM, mMpoOJIeMbl HKOJIOTHYECKON 0€30MaCHOCTH, MPOOIIEM 31paBOOXPAHEHHUS.

N3yuyenne xumuu:

CHOCOOCTBYET  peaju3aldd  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
dbopMupoBaHUS KyJIbTYPhl TUYHOCTH 00YUYAFOIIUXCS, KX 0011eH 1 (PyHKIIMOHATHHOU
TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
OKCIIEPUMEHTATBHBIX M HWCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHOMN eI TeITLHOCTH;



3HAKOMUT CO CHEHU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
MIPEACTaBICHUNA O €AMHCTBE MIPUPOJIBI U YETIOBEKA, SIBISETCS KIFOYEBBIM HTAlloM B
(OpMHUpPOBaHUU ECTECTBEHHO-HAYYHON rPaMOTHOCTH 00Yy4atOUINXCs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUS B OOYyYEHUM XUMHUHU OOECHeuMBAIOTCS CHeUu(UKOi
COJICp>KaHMsI TIPeAMETa, KOTOPBIA SABISIETCA TMEAaroru4eckd aJanTHPOBAHHBIM
OTPa)KEHUEM OTPEJICTICHHOTO dTara pa3BUTHs XUMUH.

VYriyOnéHHbIN Kype XMMUU OCHOBHOI'O 00ILIEr0 00pa3oBaHUsl OPUEHTUPOBAH
Ha OCBOCHHE OOYYarONTUMUCS CUCTEMBbI IMIEPBOHAYAIBHBIX TIOHSATUH XHUMHH, OCHOB
HEOPTraHUYECKON XWMHH, OCHOBOIIOJIATAIONIUX MPEICTABICHUN OO0IIeH XUMHHU U
OTJICTBHBIX 3HAYNMBIX IMOHATUN OPTaHUYCCKON XUMHH.

CrpykTypa coaep)kaHHs MPOTPaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojepkaHue CKIIQJbIBAETCS W3 CHCTEMBbI
HOHSITHH 0 XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI IIOHATHH O XUMHYCCKOM
peakiuu. O0Ge ATH CHCTEMbl OPraHW30BaHBI MO TPHUHIUITY TOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOT'O YPOBHS:

ATOMHO-MOJIEKYJIIPHOM TE€OPUH KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

[lepuonuueckoro 3akona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XHUMUH;

YUEHHUS O CTPOEHUHU aTOMA U XUMUYECKOH CBSI3H;

npecTaBieHuit 00 AIEKTPOTUTUIYECKOM TUCCOLIMALUY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETHUKE U TEPMOJIMHAMHUKE.

B ocHOBY TeopeTHuecKMX 3HAHUW TMOJOKEHBI SMIUPUYECKU TOTYyUYEHHBIC
dakTbel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO YPOBHSA
K JApyroMy U 00ecCleunBaloT OOyJalomMUMCS BO3MOXHOCTh OOBSCHATh H
IPOTHO3UPOBATH CBOMCTBA, CTPOEGHHE W OOJACTH MPAKTHYECKOTO TMPUMEHEHHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHusi MPOTPAaMMBI MO  XUMHH  MPOUCXOJIUT  C
MCITOJIb30BAaHUEM 3HAHUH U3 paHee U3yUYEHHBIX YUYEOHBIX MPEMETOB: OKPY KAFOIIHM
MHp, Onosiorus, pusnka, MaTeMaTHKa, reorpadus, TEXHOJIOTHS, HCTOPHSI.

[Iporpamma ocHOBHOTO 00mero oOpa3oBaHus TO XUMHUH (yrayOJIEHHBIN
YpOBEHb) OpPHUEHTHpPOBAHA HAa COXpaHEHHE (PYHIAMEHTAJbHOTO XapakTepa
oOpa3oBaHus, cHenuUKA Y4eOHOTO IMpeaMeTa W O0OCSCIeUeHHE YCIICIIHOTO
oOydeHHsI Ha CIEIyIOIIeM YypoBHE oOpa3oBaHus. B mporpamMMe 1o XUMHH
peanu3yeTcsl pa3BUBAIONIAST M TPAKTHYECKash HAMPaBICHHOCTh OOYyYCHHS] XUMHH,
mubdepennmanys  oOydeHUs, BKIIOYArOmas  OpPOQHIBHYI0  MOATOTOBKY
oOydJarolmuxcs ¥ TMOCJIEAYIOIIee CaMOONpeAelieHHe B BBIOOpPE HaIMpaBlICHUS
o0y4eHus B IpoPHIbHBIX KiIaccax.



VYrinyOonéHHoe u3ydeHHMe XMMHHM  CHOCOOCTBYET — peaju3alMM  3ajad
po(ecCUOHaTbHON OPUEHTALIMU U HAIIPaBJIEHO HA MPEJOCTABICHUE BO3MOKHOCTH
KOKJIOMY O0OydYarolmeMycsi HpOsSBUTh CBOM HHTEIUIEKTyalbHbIE W TBOPUYECKHE
CIIOCOOHOCTH MPU U3YUEHHUH Y4eOHOT0 MpeaMeTa, HE0OX0AUMBbIE JIJIS POIOKEHHUS
o0Opa3oBaHus U JalbHEHIIeNH TPYI0BOU 1€ATETbHOCTH.

[Iporpamma 1o xumuu (yriayOia€HHBIM ypOBEHb) NpelHAa3HAuY€Ha ISt
UCIIOJIb30BaHUsI B 00pa30BATENbHBIX OPraHU3alMsgX, Pealu3ylolIuX MPOrpaMMbI
muddepeHurpoBaHHOro (yriryOsn€HHOro, NpopUIBLHOTO) H3YYEHUS OTICIbHBIX
y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMUs.

OO6pa3oBatenbHble (PYHKIIMM XUMHUHU, W3Yy4aeMOl Ha yriiyOJ€HHOM YpOBHE,
peanu3yroTcs B mpouecce GopMUpPOBaHUS 3HAHUI OCHOB XMMHYECKOM HayKu Kak
00JJaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, O0JIACTU MPAKTUYECKON NeATEeITbHOCTH
YeJloBeKa M OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. 3ajada y4eOHOTO
peIMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBI XUMUUYECKUX 3HAHUN — BaXKHEHIIINX
(bakToOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUHN, JOCTYIHBIX 0000IICHHI
MHUPOBO33PEHUYECKOT0 XapakTepa, S3blka HAayKd, B MPUOOIIEHWH K HAYYHBIM
METOJlaM TO3HaHWS TpPU MU3YYEHUH BEHIECTB U XHUMHYECKUX PEaKIui,
(bopMHUpPOBaHUY U Pa3BUTUU NTO3HABATEIBHBIX YMEHUHN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHUM B Y4YeOHO-IIO3HABATEIBHOW M  y4eOHO-UCCIIEN0BATENbCKON
JEsITEeIbHOCTH, OCBOECHHMU MpaBUil O€30MacHOr0 OOpallleHHs C BEIleCTBaMU B
MIOBCETHEBHOM JKU3HU.

Lenu n3y4yeHust XUMUU OTpaXaroT HapaBJIEHHOCTh 0Oy4EHHUsl Ha pa3BUTUE U
camMOpa3BUTHUE JINYHOCTH, POPMHUPOBAHUE €€ NHTEIJIEKTA U 00ILEN KyJIbTYpBbI.

N3ydyeHrne XMMHUU HAIIPaBJIEHO HA JOCTHKEHHE CIIEAYIOMIMX LIeNIeH:

(opMupoBaHUE UHTEIUIEKTYaJbHO pA3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEIbBHOMY HPUHATUIO PELICHUM,
CHOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HH;

(GopMupOBaHUE CUCTEMBl XMMUUECKUX 3HAHUM KaK KOMIIOHEHTA €CTECTBEHHO-
HAyYHOW KapTHHBI MHpaA, KaK OCHOBBI /I TOHUMAaHUS XUMHUYECKOM CTOPOHBI
SBJICHUN OKPY>KAIOIIEr0 MUPA, OCBOCHUE SI3bIKA HAYKU;

npuoOIIeHHe OOYydYaroIIMXCs K CaMOCTOSITCIIBHOM IMO3HABaTECIbHOU U
UCCJIEIOBATEIbCKOM  JIE€ATEIBHOCTH, K  HAy4yHbIM  METOJaM  II03HAaHMI,
(¢opMupoBaHHE MOTHBAIIMU U PA3BUTHE CITIOCOOHOCTEH K M3yUEHUIO XUMUU;

dbopmupoBanue  o0me  (QYHKIMOHATBHOW W €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCII€ YMEHUH OOBACHATh M OLICHHWBATH SIBJICHUS
OKPYXAIOLIEro MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, IMOJIyYCHHBIE NPH H3Y4YECHHUU
XUMWH, IPUMEHATDH UX [IPU PELIEHUH MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSATENbHOCTH;



pa3BuTHEe Yy OOydYarolmIMXcsi HMHTEpeca K H3YYEHUI0O XUMUU U chepam
NESATENbHOCTH, CBSI3aHHBIM C XUMHUEH, MOTHUBAIlMS K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOLLETO MPOQUIISI U HAMPABIEHHOCTH JAAJIbHEUIIEr0 00yUEeHMS;

OCO3HAHHME LEHHOCTH XMMHUYECKUX 3HAHUM B KU3HHM YEJIOBEKA, MOBBIIICHUE
YPOBHS DJKOJIOTHMYECKOW KYJIBTYPhI, HENPUATHE IAECUCTBUN, NPUHOCALIUX BpE
OKPYKAIOIIEN CPEE U 3I0POBBIO JIKOJIEH;

npuoOpeTeHne 00YyYarOUMMUCS ONbITa CaMOMNO3HAHUS, KIIOYEBbIX HABBIKOB
(KJTI0YEBBIX KOMIIETEHLIN ), HEOOXOAUMBIX JIJISl Pa3IMYHbIX BUIOB JEATEIBHOCTH.

Ha yrny6nénnoe u3ydenue yuyeOHOTO npeaMeTa « XuMus» oTBoauTcs mo 102
yaca B 9 kiaccax (3 yaca B HEJIeINIO).



COIAEPKXAHUE OBYYEHUA

9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKuus

[loBTOpeHue u yriyOieHue 3HaHUI OCHOBHBIX pPa3feNoB Kypca 8 Kiacca.
Ctpoenne atomoB. CBOMCTBa aTOMOB XUMUYECKUX AJIEMEHTOB, UX KOJTUYECTBEHHbBIE
M KayeCTBEHHBIC XAPAKTEPUCTUKHU (PaguycC, IJIEKTPOOTPULIATEIIBHOCTh, SHEPIUs
noHu3anuu). [locienoBaTenbHOCTh 3aMOTHEHUS JIEKTPOHHBIX OpOUTaeld aTOMOB
MajbeiX nepuogoB. OCOOCHHOCTH 3aIOJIHEHUS DJIEKTPOHHBIX OpOHTalIe aToMOB
Oonpmux nepuonoB. [lepuoauueckass cucTeMa XMMHUYECKHX JJIEMEHTOB B CBETE
NpEACTaBICHUd O CTpoeHUuH aroMa. CTeneHb OKHUCICHUS U BaJECHTHOCTD.
[IpencraBnenne 0 NEPUOAUUECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX AJIEMEHTOB
(3MEeKTPOOTPUIIATENHHOCTb, OKHUCJIMTEIbHO-BOCCTAHOBUTEIIbHBIC CBOICTBA,
KHCJIOTHO-OCHOBHBIE€ CBOMCTBA OKCUJAOB U THJPOKCHUAOB) OT CTPOCHUS aTOoMa.

Crtpoenne BemiecTBa. BemectBa B TBEpAOM, >XKHUJIKOM U Tra3000pa3HOM
COCTOSIHUU. BuIpl XUMHUYECKOW CBS3W: HOHHAs, KOBaJIeHTHasl (HEMOJIApHasl,
NoJisipHasi); OOMEHHBI M JOHOPHO-AKIENTOPHBIA MEXaHW3M O00pa30BaHUS
KOBAJICHTHOU CBSI3H.

MexMOoneKyasipHble B3aUMOAECHCTBHS (BOAOpOAHAsl CBS3b, CUJIbI BaH-mep-
Baanbca). Tumbl KpyUCTAITUYECKUX PEIIETOK — aTOMHAs, MOHHAs, METaNInYecKas,
MOJIEKYJISipHasi — 1 OCOOCHHOCTH UX CTPOCHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUMNA KPUCTALIMYECKON PEIIETKN U BUJIa XUMUYECKON CBA3H.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  MPOTEKAHUS  XUMHUYECKHX  PEaAKLHUU.
Knaccudukanuss XUMUYECKUX peakIMil MO pa3lIWyHbIM MpU3HAKaM (10 YUCITYy H
COCTaBy Yy4YaCTBYIOIIMX B PEAKIUU BEUIECTB, MO TeIIoBOoMY 3¢GdeKTy, o
U3MEHECHHIO CTETICHEW OKHCIICHHS XMMUYECKHX DJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTaJau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyronux BEIIECTB).

DNEeMEeHTbl XUMUYECKOU TEPMOANHAMUKU. JHEPreTUKA XUMUUECKUX PEaKIUU.
TemoBoit >pPexT XUMHUECKONW peakIuu. DK30- M IHIAOTEPMUUYECKUE PEaAKIUH,
TEPMOXMMHUYECKHE ypaBHEHHUs. 3aKOH l'ecca u ero cieacTBus. Beruuciienus mno
TEPMOXMMHUYECKUM YPABHEHUSIM.

[lonsiTHE O CKOPOCTHM XHMHYECKON peakluu. 3aKOH JEUCTBYIOIIMX Macc.
@akTOophl, BIUSIONIME HA CKOPOCTh XUMUUYECKOW peakuuu. JHEPrusi aKTUBAILIMU.
[Tonsitue o karanuze. @epmenTsl. UHTHOUTOPHI.

[TorsiTne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lorsTue o
XUMUYECKOM paBHOBecuu, npuHiun Jle Illarense. VYcioBus cmemeHus
XUMHAYECKOTO paBHOBECHs. DaKTOpBI, BIMSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecus.  [IporHo3mpoBaHuEe  BO3MOXKHOCTH  INPOTEKAHHUS  XUMHYECKHX



MpEBpAIIEHUN B PA3JIMUHBIX YCIOBHUSX HA OCHOBE MPEICTABICHUN 00 M3yYEHHBIX
AJIEMEHTaX XUMUYECKOW KUHETUKU U TEPMOJNHAMUKH.

OKuCIUTENBHO-BOCCTAHOBUTEIILHBIE pEaKInH. OkucnurenbHo-
BOCCTAHOBUTEJILHBIE CBONCTBA XUMHUYECKUX AJIIEMEHTOB, 3aBUCUMOCTh OT CTETICHU
OKHCJieHUs. BakHble OKUCIUTENW | BoccTaHoBUTENW. [lepMaHranat kaius
(xapaktepuctuka). CocTaBlieHHE YpPaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIuil ¢ UCMOIb30BaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

DIIEKTPONIUTHYECKA AUCCOUMAMA. XHWMHUYECKHUE pEaKIUu B pPacTBOpax.
Teopust 37eKTpONTUTHYECKON AUCCOIAIMU. PacTBOopeHne KaK GU3UKO-XUMUUECKUN
nporecc. lloHaTne o0 rUOpaTax ¢ KPUCTALIOTHUIApATAX. OJIEKTPOJUTHI U
HEeINeKTpouThl. KaTuoHbl, aHMOHBL. MeXaHW3M JUCCOIMAIMK BEIIECTB C
Pa3IUYHBIM BUJIOM XUMUYECKOU CBsI3U. CUIIbHBIC U clla0ble 2JIeKTPOIuThl. CTeneHb
IUCCOLIMAIUM, KOHCTaHTa Jauccouuanuu. VIOHHO€ TPOU3BEIECHUE  BOJIBIL.
Bonopoaunsiii  mokaszatenb. WHIMKATOpPBI. DNEKTPOIUTHYECKAS] AUCCOLMAIUA
KHCJIOT, OCHOBAaHUH U COJICH.

Peakiiuu nonHoro oOMeHa. Y CiioBHS MPOTEKaHUS PeaKluii HOHHOTO OOMEHa.
MonekynsipHbie, TIOJIHBIE U COKpAIlICHHbIC HOHHBIC ypaBHEHUs peakiuii. CBoHCcTBa
KHUCJIOT, OCHOBAaHMH M COJIC B CBETE MPEICTABICHUN 00 SJIEKTPOIUTHUYECKOM
nucconuanuy. KauecTBeHHbIE peaKiyd Ha HOHBI.

['mpponus comeit. NoHHBIE ypaBHEHUS THUAPOJIM3A COJEH. XapakTep CPEIbl B
BOJHBIX PACTBOPAaX COJIEH.

OKCIEpUMEHTAIbHOE M3YYEHUE BEIIECTB U SIBICHUN: O3HAKOMJIEHUE C
MOJEJSIMUA KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAIJIOB U
HeMeTaJlIoB (TpaduTa U anmasa), CJI0KHBIX BEIIECTB (XJIOpHIa HATPHS ),

UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIIUU OT BO3ECUCTBUS
pa3IUYHbIX (PaKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOITUE 0OOPATUMOCTh XUMUUYECKUX PEAKITUH;

MCCIIEIOBAHUE DJJIEKTPOIIPOBOJHOCTH PACTBOPOB, MPOILECCA AUCCOLHUALMU
KHCJIOT, IIEI0YEH U COJICH;

IPOBEJCHUE OMNbBITOB, WJUTIOCTPUPYIOIIMX NPU3HAKKM HPOTEKAHUS peaKui
HOHHOTO 0OMeHa (0Opa3oBaHUEe OCajKa, BBIJICIICHUE ra3a, 00pa3oBaHUE BOIBI);

NpUMEHEHHE WHIUKATOPOB (JIakMyca, METWIOpamka u deHondTanenta) ais
OMpeieNICHHs XapaKTepa Cpeibl B pacTBOpax KUCIOT, OCHOBAHUM U COJIEH;

IPOBEACHUE  ONBITOB, WUIIOCTPUPYIOUIUX  MOPUMEPBI  OKHUCIHUTEIHHO-
BOCCTAHOBUTENIBHBIX PEaKIuil (TOpEHUE, pEaKIuu Pa3oKeHUs, COEJUHEHHUS);

pacro3HaBaHUE HEOPraHMYECKHX BEIIECTB C TOMOIIbI0 KauyeCTBEHHBIX
peaKunii Ha UOHBI;



pEelIeHHe SKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMaMm: «OKHUCIUTENbHO-
BOCCTAaHOBHUTENIbHbIE peakiuny, «['maponus coneity, «DIeKTpOIUTHYECKAS
JTUCCOLIMALIMSI.

Hemertanbl U MX coeIMHEHUA

OO6mass xapakTepucTHKa HeMmeTauioB. (OCOOEHHOCTH CTPOEHUS aTOMOB
XUMHYECKUX BJEMEHTOB, MPOCTBIX BEUIECTB, aymoTponus. OKUCIUTENbHO-
BOCCTaHOBHUTEJIbHbIE CBOMCTBa HEeMeTaJIOB. CpaBHUTENbHAs XapaKTEPUCTHKA
COEIMHEHUI HEMETAJUIOB.

OO6mast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qpuanyeckue CBOMCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA TPUMEPE XJiopa (B3auMOJIeiCTBUE
C MeTaljlaMd, HeMeTalJlaMd, BOJOHW, Iienoyamu). XsopoBogopoa. CosiHas
KHCJIOTa, XMMHUYECKUE CBOMCTBA, MOJydeHHE, NpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOAOPO/Ia Ha OpraHu3M 4esioBeKa. BaskHelue X0puabsl U UX HaX0XKACHHUE B
npupoze. [ToHsiTue 0 KUCIOPOACOoAepKAIINX KHUCIOTaX XJI0pa U UX COSIX.

VVIA-rpynnbel. OCOGEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpPHbIE CTEIECHU
okucienus. CTpoeHue u (puanyeckue CBONCTBA MPOCTHIX BEUIECTB — KUCIOPOa U
cepbl. AJIOTPONHBIE MOAU(MUKAIMU KHUCIOPOJa U Cepbl. XMMHUYECKHUE CBOWCTBA
cepbl (B3aMMOJCICTBHME C HEMETaUlaMH, METaJlJlaMU, KOHIIEHTPUPOBAHHBIMU
a30THOW W cepHoW kuciotamu). CepoBOAOPON, CTpoeHue, (G(U3HUECKHEe WU
XUMHUYECKHE CBOWCTBA (KHCIOTHBIE MU BOCCTAHOBUTEIbHBIE CBOMCTBA). OKCHIIBI
cepbl KaK IpPEJCTaBUTEIN KHUCIOTHBIX OKCHIOB. CepHHUCTas KHCIOTa U €€ COJU.
Cepnas kucnota, Gpu3nueckue U XUMHUYECKHe CBOMCTBA (001IMe KaK MPeACTaBUTENS
KJacca KucioT U cnernuduyeckue). Conu cCepHON KUCIOThl. XUMUYECKHUE PEaKIIHH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHOco0a TMOJyYeHHs] CEepPHOM KHCIIOTHI.
[IpencraBieHnss 0 XMMUYECKOM TMPOU3BOACTBE U CBSA3AHHBIX C HUM TMpodeccusx.
[IpumeHeHue cepHOM KUCTOTHI U cylb(daToB. KadecTBeHHBIE peakiny Ha CyJIb(PUT-
, cynbhua- u cynbdar-anuonsl. HaxoxaeHue cepsl U ee COeAMHEHUN B MPUPOJIE.
XVMMHYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpeibl COEINHEHUAMU Cepbl (KUCIOTHBIE
JOXH, 3arpsiI3HEHUE BO3/1yXa), CIIOCOOBI €T0 MPeI0TBPALCHHS.

O6mrast xapaktepuctuka 31neMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHMUS.

A30T, pacmpocTpaHeHue B MpHUpoje, (pU3Mueckrue U XUMHYECKHE CBOWCTBA
(B3aMMOJEICTBUE C METAJUIaMH, BOJOPOJAOM, KuciaopoaoM). Kpyrosopor azora B
npupoje. AMMHUAK, €ro (U3NYECKHEe M XUMHUYECKHE CBOICTBa (OKHCICHUE,
OCHOBHBIE CBOMCTBA BOJHOI'O pacTBOPA), IPUMEHEHHUE U TIOJyYEHHE B JIa0OPATOPUU
U TNpOMBINUIEHHOCTH. MOH aMMOHUS, JIOHOPHO-aKLUENTOPHBIA MEXaHHU3M €ro
oOpa3zoBanua. Conn aMMOHMS, HUX (PU3MYECKHME U XUMHUYECKHE CBOMICTBa
(paznokeHre W B3aMMOJEHCTBHE CO IIEJIo4aMH), NpumeHeHue. KauecTBeHHas



peakiusi Ha uoHbl amMoHus. Okcunsl azota (I, 11, I, 1V, V). Azotucras kuciora.
A3OTHas KUCTIOTA, €€ NMoTyYeHue, (PU3NIeCKue U XUMHUYECKUE CBOMCTBA (00IIHe KaK
MPEACTaBUTENSl Kilacca KUCIOT M cneuu(Huyeckue), MpuMeHeHue. XHUMHYECKHUe
peakLuy, JeXalllue B OCHOBE IMOJYYEHHUs] a30THOM KUCIOTHI B MPOMBIIICHHOCTH.
Hutpatel u Hutputhl. KadecTBeHHBbIE pEaklMM HA HUTPAT- U HUTPUT-aHUOHBHI.
XUMHUYECKOE 3arps3HEHNE OKPY KaIoLEel cpeibl COETMHEHUAMHU a30Ta (KUCIOTHbIE
JOK]1, 3arpsiI3HEHUE BO3/lyXa, ITOYBBI U BOJOEMOB).

®docdop, amorponHbie Mogudukanuu Gocdopa (6enbiit U kpacHsIi Gocdop),
(u3znueckre U XUMUYECKUe CBOMCTBA (B3aUMOJIEHCTBUE C METAIJIAMU, KUCIIOPOJOM,
raJloreHamM, KOHIICHTPUPOBAaHHBIMH a30THOW M cepHOUM kuciotamu). OKCHIIBI
docdopa (I, V), docdhopnas kuciora, ¢husudeckue U XUMHUUECKHE CBOWCTBA,
nonydenue. KauectBenHnas peakius Ha ¢docdar-uonsl. [IpeacraBrnenus o
ranoreangax gpocdopa (11, V).

[loHsiTHE O MUHEPAIBHBIX YA0OpeHUsIX. A30THBIE, (PochopHbIE, KOMIUIIEKCHbIE
ynoopeHus. XuMUYECKOE 3arpsa3HEeHUE OKPYKAIOIIe cpeibl COeTMHEHUAMH a30Ta
u ¢ocdopa.

O6mas xapakrepuctuka sneMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTePHbIEC CTEIICHU OKUCIICHHUS.

VYrnepon, amnorponueie Mogudukanuu (rpadut, anmas, dymwiepeH, rpades,
HAaHOTPYOKM), ¢uU3MUECKHe UM XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB
(B3auMoOIeliCTBHE C METaNIaMU, HEMEeTalIaMHi, KOHLIIEHTPUPOBAHHBIMU a30THOM U
cepHoit kucinoramu). [loustue 06 ancopbuuu. KpyroBopor yriepoaa B mpupoje.
Oxcuppl yriaepoja, ux Gu3nyeckue u XMMHUECKHe CBOMCTBA, IEWCTBUE HA JKUBBIC
OpraHu3Mbl, MOJTYYEHUE M MPUMEHEHUE. DKOJIOTHYeCcCKue MpobiieMbl aTMochepsl,
CBsI3aHHBIE ¢ oKcuioM yriieposa (1V). YronpHas KuciioTa U €€ Cojiu, ux (puzndeckue
M XUMHYECKHE CBOWCTBa, TMOJydyeHHWe U  mnpumeHeHue. KapOoHartsl,
rUApoKapOoHaThl, WX CcBoWcTBAa. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaYambHBIC TOHIATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriepoja: yriieBoaoponbl (METaH, 3TaH, TUJIEH, alleTWICH), 3TaHOJI, TJIULEPUH,
YKCyCHasi kuciioTa. [IpupoaHble UCTOYHUKH YIJIEBOJOPOJAOB (Yrojb, MPUPOIHBIN
ra3, He)Th), MPOAYKTHI MX MEPEPadOTKH, UX POJb B OBITY W MPOMBIITUICHHOCTH.
[lonsiTue 0 OMOJMOTMYECKH Ba)KHBIX OPraHWYECKUX BEIIECTBAaX — JKHUpax, Oelkax,
VIJIEeBOJaX — U HUX POJIM B KU3HU 4YeloBeKka. EJAMHCTBO OpraHMYecKux u
HEOPraHWYECKUX COECTUHEHUN.

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOMCTBa (B3aUMOJIEHCTBHUE C
MeTaJlJIaMU, KUCJIOPOAOM, YIJIEPOJOM, rajoreHaMmu), MOoJy4eHUE U MPUMEHEHUE.
Ponb kpemuus B npupoae u texuuke. Oxcuna kpemuus (1V), kpemHueBast KUciaora,



CUJIMKATHI: (PU3UYECKHUE U XUMUUECKHE CBOMCTBA, TIOJIyYCHUE U TPUMEHEHHE B OBITY
Y TIPOMBIIIJIEHHOCTU. BakHele cTpouTebHbIe MaTepualbl: KepaMHKa, CTEKIIO,
LeMeHT, OeToH, xene300eToH. I[IpoOnembl 6€30MaCHOrO  MCIOJIB30BAHMS
CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Bbop. Ocobennoctu crpoenust atroMa. O01IMe npeacTaBiIeHus: 0 PUINYECKUX U
XUMHYECKHUX CBOMCTBax. bopHas kucnora.

DKCNEPUMEHTAIIbHOE U3YYCHHUE BEIIESCTB U SIBJICHUN:

03HaKOMJICHHE C 00pa3aMu MPUPOJIHBIX XJIOPHUIOB (TaIOTCHUIOB);

MIPOBEICHUE ONBITOB, OTPAXAKIMMUX (PU3MYECKHEe U XMMHUYECKHE CBOMCTBA
rajioreHOB U UX COCMHEHUN;

U3Y4YEHUE CBOMCTB COJITHOM KUCIIOTHI;

IPOBEICHUE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUI-, OpOMU/I- U UOJIUI-UOHBI U
HaOJII0/IeHNE MPU3HAKOB UX MPOTEKAHUS;

03HAaKOMJICHHE C 00pa3IiaMu CEephl U €€ MPUPOTHBIX COCTUHCHU;

HaO/oleHne  mpolecca  OOyriiMBaHWs — caxapa  MOJ  JEHCTBUEM
KOHIICHTPUPOBAHHOU CEPHOU KUCIIOTHI;

U3Y4YeHHNE XUMHUUECKHUX CBOMCTB pa30aBICHHON CEpHOMN KUCIIOTHI;

IIPOBEICHUE KAYECTBEHHBIX PEAKIIUN HA CYIb(UI-, CyIbPUT- U CYJIb(PaT-UOHBI
¥ HaOJII0/IeHNEe MMPU3HAKOB UX MPOTEKaAHUS;

O3HaKOMJIEHHE ¢ (U3MYECKUMHU CBOMCTBaMu a3oTa, Gochopa U uxX
COeIMHEHNH, 00pa3iaMu a30THBIX U POCHOPHBIX yIOOPEHUI;

noJlyueHue, coOuWpaHue, pacrno3HABaHME W M3y4YEHHE CBOWCTB aMMHaKa,
U3y4YEeHHE CBOWMCTB COJIEH aMMOHMUS;

IIPOBE/ICHNE KAYECTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTpAT- U
dbocdhar-uoHbI U U3yUeHNE MPU3HAKOB UX MPOTEKAHUS;

VU3YyYEHHUE B3aUMOJICHCTBYSI KOHIIECHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJIBIO,
CBOMCTB (oChHOPHOM KUCTOTHI U €€ COJIeH;

O3HAKOMJICHHE C MOJICTISIMUA KPUCTAIUIMYECKUX PEIIeTOK anMasa, rpadura u
dynnepena, ¢ mpoleccoM aacopOIrK PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
YIJIEM M YCTPOMCTBOM NMPOTUBOTa3a;

NoJIy4eHrue, COOMpaHue, pacro3HaBaHWE W M3yYEHHE CBOWCTB YTJIEKHCIIOTO
rasa;

NPOBE/ICHNE KayeCTBEHHBIX peaklWid Ha KapOOHAT- W CHJIMKAT-WOHBI |
M3YyUY€HUE MPU3HAKOB UX MPOTEKAHUS;

M3yYCHHE B3aUMHBIX MPEBpaIIeHN KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJICHHE ¢ oOpa3liaMu TPHUPOAHBIX KapOOHATOB W CHIMKATOB, C
MPOAYKIMEN CHIIMKATHON MTPOMBIIUIEHHOCTH;

pelIeHre SKCIEPUMEHTAIbHbIX 3a/1a4 10 TeMe «BaxkHeille HeMeTanabl U uX
COCIMHEHUSD.



MeTtajuibl M UX COCAMHEHUS

O61ue cBoiicTBa MeTayI0B. O01Ias XapaKTePUCTHUKA XUMHUYECKUX 3JIEMEHTOB
— METAJJIOB HA OCHOBAaHHMU UX MOJIOKEHUS B [lepnoanueckoil cucteme XuMHUECKUX
anementoB [[. . MenneneeBa m crpoeHuss aroMoB. Metammbl A- u b-rpymm.
CtpoeHne MpoCThIX BEIIECTB — METAIUIOB. MeTa/uIM4yecKas CBs3b U METaJUIMYECKas
KpUCTaNInYecKast pemieTka (IpUMUTUBHAA KyOndeckas, 00bEMHO-IIEHTPUPOBaHHAs
KyOuueckas, rpaHellEHTPUPOBAHHAS KyOudeckas, reKcaroHajabHas
IJIOTHOYIIAaKOBaHHAs). 3aBUCUMOCTh (DU3UUECKUX CBOMCTB METAJJIOB OT CTPOCHHUS
KPUCTAJUIOB.  DJICKTPOXUMUYECKUM  psAJ  HampspkeHud  MeTtauioB.  OOmiue
XUMUYECKHEe CBOMcTBa MeTawioB. OOmmMe crnocoObl TMOJYYEHHUS! METAILIOB,
METaJTyprusi. DJIEKTPOJIU3 pacIljlaBOB U PaCTBOPOB COJIEM Kak OJMH U3 CIOCOOOB
noJiydeHust MeTajuioB. [ToHsTHE 0 KOPPO3UK METAIIIOB, OCHOBHBIE CITOCOOBI 3aITUTHI
ux oT kopposuu. CruiaBel (CTajb, YyT'yH, AIOpadtoMUHUM, OpoH3a). [Ipumenenue
METaJIJIOB M CIUIABOB B OBITY M MPOMBITIUICHHOCTH.

Memannvt A-2pynn

[Ilenounble MeTauibl: MoJjiokeHue B [leproanmdeckoil cucTeMe XMMUYECKUX
anemenToB JI. . MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXICHHUE B IPUPOJE.
dusnyeckrue U XMMUYECKHE CBOMCTBA (HA IpUMeEpe HATPHS M Kajusl), MOJyYCHHE.
Okcuapl ¥ TUIPOKCUJIBI HATPUS U Kanud. [I[puMeHeHne meT0YHbIX METAJIOB U UX
coeuHeHu. bruomorndeckas posib HaTPUS U KaJusl.

[IlemouHO3€MENbHBIE METAJIbl MAarHuid W KaJbLMI: TOJOXEHUE B
[Tepuonnueckoi cucteMe xuMuaeckux 31ueMeHToB 1. 1. MenzaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJeHue B npupoje. Puznueckne U XMMHUYECKHE CBOWCTBA MarHus U
KaJblusl. Baxuelye coeIMHEHUs KalblUs U MarHusi (OKCUA, TUAPOKCUI, COJIN),
CBOMCTBa, IpUMEHEHHeE. JKeCTKOCTh BOJIBI U CIIOCOOBI ee ycTpaneHus. Kpyropopot
KaJIBLIMS B TIPUPOJIE.

ANOMUHMHI: ToJI0o)KeHUE B [leprnoanueckoi cucTeMe XMMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpoOeHME aTtoMa, HaxoxKJAeHUe B mpupone. dusznueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA
amomMuHus. [I[pruMeHeHne aaTtOMUHNS U €ro CIIABOB.

Memannwvt b-cpynn

OOmrast xapakTepucTHKa MeTawioB b-rpynn (MOOOYHBIX MOATPYI):
nonoxxenne B llepmonnueckon cucreme xumuueckux odnemeHtoB J[. WM.
MeHnneneeBa, 0COOEHHOCTU CTPOCHUSI aTOMOB. fIBI€HHE «IIpOBaJiay AJIEKTPOHA Ha
MpUMEPE CTPOEHUSI aTOMOB XpoMa, Me/iH, cepedpa. BaneHTHBIE COCTOSIHHSI aTOMOB
d-aJleMEeHTOB, CTCTICHH OKHCICHUS aTOMOB B COCJHMHCHHUSAX. 3aBHCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THUIPOKCHIOB METAJUIOB OT 3HAYCHUS
CTENEHU OKUCIJICHMS DJIEMEHTa B COCIMHEHHM (Ha MpUMEpe COCAMHEHUM XpoMa).
[TepBoHayanbHbBIC PEACTABICHUSI O KOMIUIEKCHBIX COEIUHEHUSIX.



Menp u cepeOpo: CTpoeHHE aTOMOB, CTeneHU okucieHusd. OOiue KpaTKue
MpeACTaBICHUS O (PU3MYECKUX U XUMHYECKMX CBOMCTBaX IMPOCTHIX BEIIECTB
(B3auMOICMCTBUE C KHUCIOTAMHU-OKUCIUTEISIMU), 00 UX OKCHAaX, TUAPOKCUAAX U
coisix, ux nmpumeHenuu. lIpencraBienuss 00 aMMHUAYHBIX KOMILIEKCax cepebpa u
Menu. KauecTBeHHbIE peakilMy Ha KaTHOHBI Menu (2+) u cepedpa.

[{uHK: cTpoeHUE aToMa, CTENeHb OKUCIICHUS. XapaKTepucTuka GU3n4ecKux u
XUMUYECKUX CBOMCTB, MPUMEHEHHUE, aM(DOTEpHBIE CBOMCTBA OKCHUIA M TUIPOKCHU/IA.
KauecTBeHHbIE peakiiny Ha KAaTHOHBI IIMHKA.

Kene3o: ctpoeHue aroma, CTENEHU OKHUCIeHUs. HaxoxaeHue B mpupoie.
dusnyueckrne U XMMUUYECKHE CBOMCTBA kKeje3a, MpUuMeHeHue. buonorudeckas poJib
xene3a. Oxcuawl, ruapokcuasl u comu xkenesza (II) u xenesa (lll), ux cocras,
CBOMCTBa U nostydeHue. KauecTBeHHbIE peakiluy Ha KaTUOHHKI JKeJe3a (2+) u kenesa
(3+). Uyryn um cramp — cmiaBbl kene3a. [Ipom3BOJICTBO dYyryHa H CTaju.
DKOJIOTHYECKUE MPOOJIEMBI, CB3aHHBIE C METAJUTYPrUYeCKUMU ITPOU3BOICTBAMM.

DKCIEePUMEHTAIbHOE U3YUCHUE BEIIECTB U SBJICHUI:

O3HAKOMJICHHME C oO0pasllaMd METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBAMHU;

MOJEIMPOBAHUE METAUINYECKOW KPUCTALNIMYECKON PELIETKY;

U3Yy4YEHUE B3aUMOJEHCTBHS METAILIOB C BOJIOM, C paCTBOPAMHM COJIEN M KUCIIOT,
UCCJIeIOBaHUE TPOIECCOB ANIEKTpoiau3a pactBopoB xiopuna meau (1) u monuna
KaJIisl, KOPPO3UH METAIIOB;

U3y4eHHe OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHIOB KallblUi W HATPHUS C
BOJIOM, UX THAPOKCUTIOB — ¢ OKcuaoM yriaeposa (1V) u kucnoramu;

U3y4YEeHHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KaJbIUs, JKECTKON BOIBL;

U3YUYEHUE TMPOLECCOB IMOJYYEHUS] THUAPOKCUAOB XKeje3a, UX XUMHYECKHUX
CBOMCTB;

U3Yy4YEHUE MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMI HA UOHBI (MarHus,
KaJIbLIMS, aTIOMUHUS, IMHKA, Kene3a (2+) u xene3a (3+), meau (2-+);

HAOJIIO/ICHUE W OMKMCAHKWE OKPAIIMBAHUS TJIAMEHU MOHAMU HATPHS, Kalusd U
KaJIbLIUS;

uccienoBanne aM(OTEPHBIX CBOWCTB THAPOKCHIA AIIOMUHUS, TUIPOKCHIIA
xpoMa (lll) u rugpokcuna nnHka;

pelIeHre SKCIIEPUMEHTANIBHBIX 33J]1a4 10 TeMe «BakHeillne MeTaiabl U UX
COEUHECHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa 1 Marepuanbl B MOBCEIHEBHOW XWU3HHM 4YeEJIOBEKa. BaxHeiue
BEIIECTBA W MaTepuaibl, 00JacTH WX MPUMEHEHHUs. be3omacHoe WCIob30BaHUE
BEILIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomib Mpu XUMHUYECKUX
0KOTrax M OTPABJICHUSIX.



Hosele maTepuansl 1 TeXHONOTUU. [IpUHLIMIIBI «3ETEHON XUMUNY.

OCHOBBI DKOJIOTMYECKON T'PaMOTHOCTH. XHMHUSI U 3J0POBbE. 3HAUYCHUE
M3y4aeMbIX XUMHUYECKUX DJIEMEHTOB M MX COCIUHECHUH s (PyHKIUOHUPOBAHUS
opranusma yenoseka. [loHsTHE 0 3710pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIECH cpeibl. DKOJIOTHYECKHUE MPOOJIeMBl,
CBSI3aHHBIE C COEAMHECHUSIMU YTIIepOa, a30Ta, CEPhI, THKEIBIX METALIOB. [oHATHE
o II/IK. Ponp xuMuu B pelieHUH 3KOJIOTMUECKUX MPOOIIeM.

OKCIIEpUMEHTAIBHOE M3YYEHUE BEIIECTB W SIBICHUN: O3HAKOMIJIEHHE C
oOpasamMu MaTtepuajoB (CTEKJIO0, CIIaBbl METAJIOB, MOJIMMEPHBIE MaTepualbl),
ONpEAECICHUE KUCIOTHOCTA TMPUPOAHBIX BOJ, MOJECIMPOBAHUE IIpoIEcca
00pa3oBaHUs KUCIOTHOTO JOXK/s, U3yUYEHHUE €T0 BO3/ICHCTBUS HA MaTEPHUAIIbI.

IloBTOpeHne u 00001IeHHe 3HAHMI OCHOBHBLIX pa3aejoB KypcoB 8-9
KJIACCOB

[Tepuonunueckuii 3akoH u [lepuoauueckas cucreMa XMuMHUYECKUX 3JIEMEHTOB B
CBETE MPEJCTABICHUN O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U UX COCJMHEHUHN B IEPUOAX U TPYIIaXx.

CrtpoeHnue BelecTBa B TBEPIOM, KHJIKOM U Ta3000pa3HOM COCTOSIHUM. Bubl
XUMHUYECKOU CBSI3U. 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THIA KPUCTAJNIMYECKOU
PELIEeTKN U BUJA XUMUYECKOU CBA3H.

Knaccudukanus XUMHUYECKMX peakIUi 10 pa3dyHbIM  IpPU3HAKAM.
[IporHo3upoBaHre BO3MOYKHOCTH MPOTEKAHUS XUMHUUYECKUX IIPEBPALLCHUN B
Pa3IMYHBIX YCJIOBHUSIX HA OCHOBE IIPEJACTABICHUM XUMHUYECKOM KHUHETUKU W
TEPMOIUHAMHUKHU.

XUMHYECKUE PEAKIMU B pacTBopax. I maponus coneil. Peaknun okucieHus -
BOCCTaHOBJICHHUSI. DJIEKTPOIH3.

CBoiicTBa KHCIJIOT, OCHOBaHMH M CcoOjJied B CBeTe TNpeACTaBICHUNA 00
AJEKTPOJUTHYECKOW  JUCCOLUMALMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
pEeaKUHUsIX.

Mexcnpeomemmunie ceasu

Peanuzanusa MeXnpeIMEeTHBIX CBsSI3ed MpU W3YyYEHUM XUMHH B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAaYYHBIX
MOHATHUH, TaK U ITOHATUH, IPUHATHIX B OTAECIBHBIX €CTECTBCHHBIX HAYKaX.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJICHHE (TIPOIECC), HAyYHBIN (DaKT,
TUIOTe3a, TEOpHs, 3aKOH, aHAIW3, CHHTE3, KiIacCUUKAIMs, TEPUOIUIHOCTD,
HAOJIOICHHUE, IKCIIEPUMEHT, MOJICIUPOBAaHUE, M3MEpPEHUE, MOJENb, TEXHOJIOTHS,
MaTepUabl.

®du3rka: BEMIECTBO, TENO, (U3WUECKHE BEIWYUHBI, CIUHUIIBI W3MEPCHUS,
Macca, 00bEM, KOIMYECTBO TEIUIOThI, ATOMbI U MOJIEKYJIbI, arperaTHble COCTOSTHUE
BEILIECTBA, CTPOCHUE Ta30B, XKUIAKOCTEHM M TBEPAbIX (KPUCTAIIMYECKUX) Te,



KPUCTAUTMYECKAsI PEIeTKa, JJIEKTPOH, PO aTOMa, POTOH, HEUTPOH, HOH, HYKJTUI,
M30TONbI, KBaHTHl, PaJMOAKTUBHOCTh, aib(pa-, OeTa- U TraMMma-u3IydeHue,
AIEKTPUUCCKUH 3aps]l, TIPOBOJTHHUKH, MTOTYIPOBOIHUKH, TUIICKTPUKHU, COTHEUHBIN
CTIEKTp, Pa3IoKeHHE OEIOT0 CBETa B CIIEKTP.

buonorus: skocuctema, ouocdepa, hoTocuHTE3, MpOLIeCChl OOMEHA BEIECTB,
MUHEpaJbHBIE YAOOPEHHUS, MHUKDPOIIEMEHTBI, MAaKPOAJIEMEHTBI, ITHTATEIbHBIC
BEIIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpPaJIbl, TOPHBIE MTOPOIbI, MOJE3HbIE
UCKOIIaeMbI€, TOIUTMBO, BOJHBIC PECYPCHI, IUIAHETa 3eMJISL.

TexHonorus: CTPOUTEIbHBIC  TEXHOJIOTHH,  CEJIbCKOXO35SHCTBCHHBIC
TEXHOJIOTHUHU, TEXHOJIOTUH JICKTPOHHOU MPOMBIIIJICHHOCTH, HAHOTEXHOJIOTHH.



[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSI IIPOIPAMMBI [10 XUMUWU
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA3OBAHMSI (YTJIYBJIEHHBIN
YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMHUU B E€JIMHCTBE y4eOHOU U
BOCIIUTATENIbHON JESITEIbBHOCTU 00pa30BaTEIbHONW OPraHU3aliid B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMH COLUUOKYJIBTYPHBIMU U JIYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHM, TPHUHATHIMU B OOIIECTBE NpaBUJIaMU M HOPMaMH TIOBEJICHUS U
CIIOCOOCTBYIOT TMpOIIECCaM CaMOMNO3HAHUS, CaMOPAa3BUTHS U  COLMAIM3ALUU
00y4Jaromuxcs.

JIM4HOCTHBIE ~ pe3ydabTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYarouIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUE I[IEHHOCTHOTO OTHOILICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY U UCTOPUYECKOMY HACJIEAUIO, IOHUMAHUE 3HAYCHHS] XUMUYECKON HayKH
U TEXHOJIOTUU B JKU3HHU COBPEMEHHOT0 00IIeCTBa, B PA3BUTHH SKOHOMHUKU Poccun
U CBOET0 PETrMOHa;

2) rpakIaHCKOTr0 BOCIMTAHMS:

NPEACTaBICHUE O COLMAJIbHBIX HOpPMax W MpaBWiIaX MEKINYHOCTHBIX
OTHOLIEHUA B KOJUIEKTUBE, IPOSIBICHUE KOMMYHUKATUBHOW KYyJIbTYpHl B
pa3HOOOpa3HON COBMECTHOM JICATEILHOCTH;

CTpeMJIEHHE K B3aMMOIIOHUMAHUIO U B3aMMOTIOMOIIIH B IpoIlecce yueOHOU U
BHEYYCOHOU IEATEITHHOCTH;

TOTOBHOCTh OLICHMBATh CBOE IMOBEJICHHE WU IMOCTYNKHA CBOMX TOBApHUIIEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI
MTOCTYIIKOB;

3) popMuUpPOBAHUSA LEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOJUMBIE sl
MMOHUMAaHMSI CYIIIHOCTA HAYYHON KapTUHBI MUPA;

OCO3HAHHUE IEHHOCTH HAYYHOT'O MO3HAHUS JJIS Pa3BUTHUS KaXKJOT0O YEJIOBEKa U
MIPOU3BOJUTENbHBIX CHJI OOIIECTBA B LIEJIOM, POJIM U MeCTa HayKu «XUMHUS» B
CUCTEME HAyYHBIX MPEACTABICHUN O 3aKOHOMEPHOCTSX pa3BUTUS MPUPOJIBbI,
B3aHMOCBA34X YEJIOBEKA C TPUPOJIHON U TEXHOJIOTUUYECKOU CPEAO;

MO3HABaTeJIbHA MOTHBAlUS M MHTEpPEC K OOYYEHHIO, TOTOBHOCTb U
CHOCOOHOCTh K CaMOPa3BUTHIO M €aMOOOpa30BaHHIO, K HCCIEN0BATEIbCKOM



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpaBlE€HUS U YPOBHS JaJbHEHUIIETro
o0y4eHus;

4) BOCIIUTAHMSA KYJbTYPBbI 310POBbA:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBCHHOTO OTHOILICHUS K CBOEMY
3I0pOBbIO, YCTaHOBKAa Ha 3J0pOBbI 00pa3 >KW3HHM, OCO3HAHUE MOCIEICTBUA H
HETMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTOJIsI, HAPKOTUKOB, KYPEHUS ),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpaIleHUH C
XUMUYECKUMU BEIIECTBAMHU B YUEOHBIX U )KM3HEHHBIX CUTYAIUAX;

5) Tpy10BOro BOCIMTAHMS

dbopMupoBaHue IEHHOCTHOTO OTHOIIECHHS K TPYAOBOM JEATEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKa M K MCCIIEeI0BATEIbCKON JAESITEIbHOCTU KaK
BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIECTRBE;

pa3BuTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XMUMHUEH, B TOM YHCIE K
npodeccusiMm HayuyHO# cdepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpeaIu3allii B ITOU
chepe;

6) 3K0JI0TrN4€eCKOr0 BOCIIMTAHUA:

0CO3HAHHUE HEOOXOIMMOCTH OTHOIICHUSI K MPUPOJIC KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYyILeCTBOBAHUS,

MOBBIIIEHUE YPOBHS JKOJOTMYECKON KYJIbTYypbl: NPUOOPETEHHE OIBITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM UX BO3MOXHBIX MOCIEACTBUI IJIs
OKpYXaloIlel cpe/ibl; 0CO3HAHUE II100aJTBLHOT0 XapaKTepa HIKOJIOTHUYEeCKIX poosieM
U ITyTeH UX petieHus; ClioCOOHOCTh MPUMEHSTh 3HAHUSA, TOJTy4aeMble IPU U3YUCHUH
XUMUHU, i1 PEIIEHUsl 3a7ay, CBSI3aHHBIX C OKpYKaroUIEH Cpelod; aKTUBHOE
HENPUATUE NEHUCTBUM, MPUHOCIIIMX BpPEI OKPYKAIOIIEH CPElIe; OCO3HAHUE CBOEHU
pOJIM Kak TpakJIaHWHA U TMOTPEOUTENss B YCIOBHSIX B3aMMOCBS3U MPUPOJHOM,
TEXHOJIOTUYECKON U COLUAIBHOW CPEJ; TOTOBHOCTh K YYAaCTHUIO B IMPAKTUYECKOMN
NEeATENbHOCTU SKOJIOTMYECKON HAIPABICHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl 00YYaIOIIUXCS, OCBOMBIIMX MPOrpPaMMy IIO
XHUMHH OCHOBHOTO 00111eT0 00pa30BaHMs, BKIIOUYAIOT:

YCBOEHUE MEXKIUCIUIUIMHAPHBIX (MEXKIPEIMETHBIX) MOHSITHHI, OTPaX)aIOIINX
MaTepualibHOE €JAMHCTBO MHpa W TMpoUecCc Mo3HaHus (BEIECTBO, CBOMCTBO,
DHEPTUs, SBICHUE, HAYYHBIA (aKT, 3aKOHOMEPHOCTH, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, N3MEPEHHE, UCCIISIOBAaHUE, SKCTIEPUMEHT U IPYTHE);

OBJIQJICHUE YHUBEPCAIbHBIMU YYEOHBIMH JI€UCTBUSIMH (TIO3HABATEIbHBIMU,
KOMMYHHUKaTHBHBIMH, PEryIsTUBHBIMHU), BAXKHBIMU TSt MOBBILICHUS
3 PEeKTUBHOCTU OCBOEHHSI COAEpKaHUS ydyeOHOro mnpeamera, (GpopMupoBaHUs



KOMIICTEHIIMA, a  TaKke  IPOEKTHO-UCCIEIOBATEIBCKON  IEATEIbHOCTH
oOy4aromuxcs B Kypce XUMHUH;

CIOCOOHOCTh MX MCIOJIb30BaTh B y4EOHOM, MO3HABATEILHON U COIMATbHOU
IIPaKTHUKE.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornyeckue aemcTBus:

YMEHHSI MCIOJb30BAaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUHU
3HAHUU: PACKPHIBATh CMBICT XUMUYECKUX MOHATUN (BBIACIATH UX CYIIECTBEHHBIC
MPU3HAKHK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTMMH TOHITHUSAMM); aHATU3UPOBATH,
CpaBHUBaTh, 00001aTh, BBHIOMpPATh OCHOBaHUS IS KJIacCU(UKAIUU U
CHUCTEMATU3ALNN XUMUYECKUX BEIIECTB M XMMHUUYECKUX PEAKIIHM; yCTaHABIUBATh
MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXKIY O0bEKTAMU U3YUCHUS; CTPOUTD JIOTUUECKHE
paccyxaeHus: (MHIYKTUBHBIE, ICTYKTUBHBIC, 110 aHAJIOTHH); TIpeiaratbh KpUTEpuu
U BBISBIISATH OOIIME 3aKOHOMEPHOCTHU U MIPOTHUBOPEUMS B U3Y4aeMbIX MPOIECcax U
SIBJICHUSIX; MPOBOJIUTH BBIBOJBI U 3aKIIOUEHHUS; YMEHHUS MPUMEHSTH B IPOIIECCE
MO3HAHMS MOHATHS (TIPEAMETHBIE U METAINPEIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, UCTIOJIb3yeMbI€ B XUMUHU, PE0OPA30BHIBATH MOJICIIPHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢GopMmysia U YpaBHCHHUE
XUMHUYECKOU PEaKIIUU — MPU PEIICHUH YU4eOHBIX 3aJ1a4; ¢ YIETOM ITHX MOJEIIbHBIX
MpPEJACTABICHU  XapaKTepU30BaTh H3ydaeMble XHMHUYECKHE BEUIeCTBA U
XUMUYECKHUE PEaKIIUU.

ba3oBble muccienoBare/ibCKue AeCTBUA (METOAbI HAYYHOI'0 IO3HAHUS
BELIECTB M SIBJICHUH):

YMEHHSI TIPUMEHATh METOJIbl HayYHOI'O TO3HAHWS BEIIECTB W SABJICHUM Ha
OMIIUPUYECKOM HW TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TO3HABATECIIPHOU U
MPOEKTHO-UCCIIE0BATEIBCKOMN AEATEIBHOCTH;

YMEHUS HCIIOJb30BaTh IMOCTABJIECHHBIE BOIPOCHI B Kauye€CTBE HWHCTPYMEHTA
MMO3HAHUS M CAMOCTOSITEILHO CTABUTH BOIIPOCHI; aHATM3UPOBATH (DAKTHI, BHISBIIATH
u GopMyIHpoBaTh MPoOJEeMYy, ONPENeaTh IeIb W 3aJ1aud, COOTBETCTBYIOIIHE
pELIeHUI0 TTPOOJIEMBI; MPEIJIaraTh OMUCATEIbHYIO UIH OOBSICHUTEIBHYIO THIIOTE3Y
W OCYIIECTBIISITh €€ MPOBEPKY; YMEHHS MPOBOJIUTH HM3MEPEHUS HEOOXOIUMBIX
MapaMeTpoOB, BBIUYMUCICHUS, MOJCIMPOBAHUE, HAOMIONCHUS U DKCICPUMEHTHI
(peanbHBIE W MBICJCHHBIE), CAMOCTOSITEIbHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IEHNUS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEICHHOTO OIBITA,
HCCJICIOBAHUSI, COCTABIISITh OTYET O MPOACIaHHON padoTe;

Pabora ¢ undgopmaumeii:

YMEHHSI OPHMEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX WHPOpMaAIUK (HAy4IHO-

MOMYyJIsipHAsl JIUTEpaTypa XHUMHYECKOTO COJEpKaHMs, CIpPaBOYHBIC I10COOHS,



pecypcel MHTepHeTa); aHAIM3UpOBaTh HH(POPMALIUIO U KPUTUYECKH OLIEHUBATDH €€
JOCTOBEPHOCTh U  HENPOTUBOPEYUBOCTb, OTOMPATh W  HUHTEPIPETUPOBATH
MH(pOpMAIMIO, 3HAYMMYIO JJI peuieHus y4eOHOU 3a/layu; yMEHUs NPUMEHSTH
paznuyHble METOAbl W (POpMyNIHMpOBATH 3ampoChl MpPU MOUCKE U OTOOpe
uH(popMali, HeOOXOAUMOW Ui BBIMIOJHEHHMS Y4eOHBIX 3a/lay; HMCHOJb30BaTh
MH()OPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUU M PA3JIUYHBIE MOUCKOBBIE
CUCTEMBI; CAMOCTOSITEJIBHO BBIOMPATh ONTUMAIbHYIO (OPMY MpPENCTaBICHUS
uHpopmauu (cxembl, Trpaduku, auarpaMMmbl, TaOJMIBI, PUCYHKH U JpYrue
(GopMbl); YMEHMSI MCIOJb30BaTh Hay4YHBIN S3bIK B KayeCTBE CPEACTBa pPabOTHI C
XUMHYECKOW HH(pOpMalMel; NPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYEeCKUE) 3HaKU M CUMBOJIBI, (OpMYIbl, aOOpeBUATYpPbI, HOMEHKIIATYPY,
UCNOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTrJIsTHOCTH.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIC YUeOHbIe 1eliCTBUS:

1) ymenust oOuieHust (MMCbMEHHON U YCTHOW KOMMYHHUKAIIMH):

MPEACTABIATh TOJIYYECHHBIE Pe3yJbTaThl MO3HABATEIILHON JEATEILHOCTU B
YCTHBIX U THMCBMEHHBIX TEKCTax; MYyOJMYHO BBICTYNATh C Tpe3eHTaIUei
pPE3YJIbTATOB BBIMOJHEHUS XHMHYECKOTO JKCIEpUMEHTa (HCCIIeI0BATEIBCKON
1a60paTOPHON MIIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTa); B XO/€ AUaJIora U
(1) TUCKYCCHU 3a7iaBaTh BOMPOCHI IO 00CYKIaeMOil TeMe U BhICKa3bIBATh UCH,
(dbopMynHpOBaTH CBOM MPEAJIOKEHHUS] OTHOCUTENIBHO BBITIOJIHEHUSI MPEII0KEHHON
3a/1a4u.

2) yMeHHsl y4eOHOTO COTPYIHUUECTBA (TPYIIIIOBasi KOMMYHHUKAIIHS ):

y4acTBOBaTh B TPYIIMOBBIX (opmax pabOThI: IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOW pabOThl, OMpPENENSATh CBOIO POJb, PACIPEACNATh 3aJauyd MEXKIY
YJIeHaMH TPYMINbI, BBIMOJHATH CBOI YacTh palOOThl, KOOPAMHHPOBATH CBOU
JNEUCTBUSL C JACUCTBUSMHU JIPYTUX YJIEHOB KOMAaHHbI, ONPEAETSATh KPUTEPUHU IO
OIICHKE KayeCTBa BBIMOJHEHHOW pabOTHI; pemiaTh BO3HUKAIOMIME MPOOJIEMBbI Ha
OCHOBE yueTa OOIIMX HHTEPECOB M COIJIACOBaHUSA IO3UIUNA, y4acTBOBAaTh B
oOcyXJeHnd, OOMEHE MHEHUSIMH, «MO3TOBOM INTypMe» M Jpyrux (opmax
B3aUMOJICCTBUSI.

PeryjisiTUBHBbIC YyHUBepcaJbHbIe Y4eOHbIE 1eHCTBUA

OBnaseHne YHUBEpPCATbHBIMH YYCOHBIMH PETYISTUBHBIMU JICHCTBUSMU
BKJIFOYAET PA3BUTHE CAMOOPTaHU3alMU, CAMOKOHTPOJS, CaMOKOPPEKIHUH, B TOM
YUCIIe:



YMEHHS pelaTh ydyeOHble M HCCIEAOBATENbCKUE 3aJa4M: CAMOCTOSTEIBHO
BBIOMpATh coco0 pelieHrus yuyeOHOM 3a1auu (CpaBHUBATh HECKOJBKO BapUaHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIUA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATH CBOIO PabOTy MPHU pelIeHUH Y4eOHOU MiIu
MCCJIeI0BATENbCKOM 3a/1a4i; HA OCHOBE MOJYYEHHBIX PE3YJIbTATOB (DOPMYIHUPOBATH
0000IIeHHsT M BBIBOJIbI, MPOrHO3UPOBATH BO3MOXKHOE PA3BUTUE IMPOLIECCOB;
aHAIM3UPOBATH PE3YJIbTaThl: COOTHOCUTH CBOM JCHCTBUS C IUIAHUPYEMBIMU
pe3ysbTaTaMH, OCYUIECTBISTh CAMOKOHTPOJIb JESITEIbHOCTH; KOPPEKTUPOBATh
CBOIO JICSITENILHOCTh Ha OCHOBE CAMOAHAJIN3a U CAMOOILICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl MO XUMHHM OCHOBHOTO
o01rero o0pa3oBaHUsl Ha YIUIYOJICHHOM YPOBHE HUMEIOT OOIee COJepkKaTeabHOe
SIPO C MPEIMETHBIMH PE3yJIbTaTaMU 0a30BOT'0 YPOBHS, COTJIACOBAHBI MEXK Y COOOH,
YTO IMO3BOJISIET PEAM30BBIBAThH YIIyOJICHHOE M3yYeHUE KaK B paMKax OTAEJIbHBIX
KJIacCoOB, TaK M B paMKaxX pealn3allid WHIWBHAYaIbHBIX 00pa30BaTEIbHBIX
TPaeKTOPHUI, B TOM YHCJIE UCIOJb3Ysl CETEBOE B3aMMOJCCTBUE opranu3aiuu. [lo
3aBEPIICHUU peaju3aluy MPOorpaMMbl  YriIyOJEHHOTO YpPOBHS 0OydYaromuecs
CMOTYT JIETaJIbHEE OCBOMTh MAaTEPHUa, OBIAJI€Th PACIIMPEHHBIM KPYTrOM MOHSITUN U
METOJIOB, pelIaTh 3a7a4u 00Jiee BHICOKOT'O YPOBHS CI0KHOCTH.

[IpeameTrHble pe3ysibTaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCS HAYYHBIX
3HaHUH, yMEHUH U ClIOCOO0B JeHCTBUH, crienPpUIecKux A1l MpeIMETHOM 00J1acTH
«XUMHUS»; OCHOBHI HAYYHOI'O MBIIUIEHUS; BUABI JEATCIBHOCTU IO MOJYYEHHUIO
HOBOTO 3HaHHS, €r0 HHTEPIPETANH, MPEeoOpPa30BaHUI0 M IPUMECHEHUIO B
pa3IMYHBIX YYEOHBIX M pEANbHBIX JKMU3HCHHBIX YCIOBUSX;, OOCCIEYUBAIOT
BO3MOKHOCTD YCIICIITHOT'O OOYYEHUS Ha CIISIYIOIIEM YPOBHE 00pa30BaHUs.

K xonmy oOyuenuss ¢ 9 knacce y oOywaromierocs OyayT chHOpMHUPOBaHbI
CJIEIYIOIINE MPEMETHBIC PE3YIBTAThl U3YUYCHHSI XUMUU HA YTIyOJICHHBIM YPOBHE:

PacKpBIBATh CMBICII OCHOBHBIX XHMHUYECKUX MOHITHIA: XUMAYECKUH JJIICMEHT,
aToOM, MOJICKYyJla, HWOH, KAaTHOH, aHWOH, OJJICKTPOOTPUIIATEIIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUYECKasl PeaKIlns, TeIIoBOH () (EKT peakiuu, MOJb, MOJISPHBIH
00BEM, pacTBOp;

AJICKTPOJIUTHI, HEIJICKTPOIHTHI, ICKTPOIUTHICCKAS TUCCOIUAINS, PEaKIIUU
WOHHOTO OOMEHa, THAPOJU3 COJIeH, oOpaTHMble W HEOOpaTHMbIE pEaKIIHH,
OKHCITUTCIIBHO-BOCCTAHOBUTEIIBHBIC  PEAKIIMH, OKHUCIIUTEIb, BOCCTAaHOBHTEIIb,
OKHCIICHUE W BOCCTAHOBJICHWE, OJJICKTPOJIA3, QJIOTPOIUs, aM(OTEPHOCTH,



XUMHYECKasi CBS3b (KOBAJICHTHAsl, HOHHAS, METAJUIMYECKasi), MEKMOJIEKYJIAPHbIE
B3aUMOJICHCTBUS (BOJOpPOJHAS CBs3b, CWIbl Ban-nep-Baanbca), KOMIUIEKCHBIC
COEIMHEHHUSI, KPUCTAINIMYECKUE PEIIeTKU (MpUMHUTHBHAs KyOuyeckas, oOBbEMHO-
LIEHTPUPOBAHHAs KyOuyeckas, rPaHELEHTPUPOBAHHAA KyOHnueckas,
reKcaroHajibHas TUIOTHOYIAKOBAaHHAs), KOPPO3Us METAJUIOB, CIUIaBbl; CKOPOCTb
XUMHUYECKOW pPEaKLNM, KaTalu3, XUMUYECKOE PABHOBECHE, DIIEMEHTH XUMUYECKON
TEPMOJANHAMUKH KaK OJTHOU U3 TeopeThdecKnx ocHoB xumun; [1JIK;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX ITOHATUN U IPUMEHSTh
9T NMOHATHUS NPU ONUCAHUU BELIECTB U UX MPEBPALLICHUII;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIS COCTaBJICHUs (POPMYIT BEILIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

ONPENENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XMMUYECKUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAJIEKHOCTh BELIECTB K ONPEAECIECHHOMY
KJIacCy coequHeHud 1o ¢GopmynaMm, BUIbI XMMHUYECKOW CBsI3W (KOBaJEHTHOM,
MOHHOM, METaJNIMYECKOM) B HEOPraHMYECKHX COCAMHEHMSX, 3apsii HOHA II0
XUMHYECKOW (opMyJsie, XapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COEIMHEHUH, TUIl KPUCTAININYECKON PEIIETKH KOHKPETHOTO BEILECTBA;

packpbiBaTh cmbich [lepuognueckoro 3akona JI. W. MenneneeBa wu
JNEMOHCTPUPOBATH €r0 OHUMaHUE:

OIMKCHIBATH U XapaKkTepu3oBaTh TabnuuHyo dhopmy Ileproaudeckoil cucremsl
XUMHUYECKHUX AJIIEMEHTOB: pa3iinyaTh MOHATUS «A-rpynna» u «b-rpymnmna», «Maible
NEPUOBD U «OOJIBIIINE IEPHUOIBIY;

OOBSCHATH CBSA3b TMOJIOXKEHUs J3yieMeHTa B llepuoanueckoil cucreme ¢
pacrpeneieHueM JJIEKTPOHOB [0 B3HEPreTUYECKUM YPOBHAM, MOAYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MEPUOOB;

BBIIETISATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB DJIEMEHTOB U HX
COEIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCUJIOB U THJIPOKCUIOB) B IpEJeax MaJbIX MEPUOIOB M IVIABHBIX HMOJATPYIII C
Y4ETOM CTPOEHHS UX aTOMOB;

PACKpBIBATh CMBICI TEOPHUH JICKTPOJIUTUYECKON AUCCOLMALINH, 3aKOHa ['ecca
U €ro CIEICTBUM, 3aKOHA JACHUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEU HW3MEHEHUS
CKOPOCTM XMMHWYECKOW DPEaKIUM, HAIpaBlICHUS CMEIIECHUSA XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT PA3IUYHBIX (PAKTOPOB;

KJIacCUPUIMPOBATh XMMHYECKHUE DJEMEHTHl, HEOPraHMYECKHE BEIleCcTBa,
XUMHYECKUE PeaKuu (II0 YACIY U COCTaBY YYACTBYIOIIMX B PEAKI[MU BELIECTB, 110
TEIUIOBOMY 3((EeKTy, MO arperaTHOMy COCTOSIHUIO PEareHTOB, IO W3MEHEHUIO
CTENEHEN OKHUCIEHUS XWMHMYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, MO YYacTHIO
KaTaJInu3aTopa);



XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB HEOPTraHMYECKUX COCIMHEHUH, MOATBEPXKAas ATO OIMHCAHUE
puMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX
pEeaKLHnii;

COCTaBJISITh YPABHEHUS: DJICKTPOJUTUUECKON JUCCOIUALIMM KUCIIOT, IIeIouen
Y COJICH; TIOJIHBIC U COKpAIIEHHbIE YPaBHEHUS peaKIuii HOHHOTO 0OMEHa; peaKIui,
MOATBEPKAAIONIMX CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKIY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTh TMPOIECCOB THUIAPOJHM3a COJIeH TOCPEICTBOM
COCTaBJICHUSI KPAaTKUX MOHHBIX U MOJIEKYJISIPHBIX YPaBHEHHUI peakiivii, CyIIHOCTh
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIX ~ PEAaKIUi  TOCPEICTBOM  COCTAaBJICHUS
AJIEKTPOHHOTO 0ajaHca dTUX PEaAKIIUiA;

peCKa3bIBaTh XapakTep Cpeabl B BOJHBIX PACTBOpaX COJEH;

XapaKTepU30BaTh (OMUCHIBATH) (PU3NYECKHUE U XUMHUYECKHUE CBOMCTBA IMTPOCTHIX
BEIECTB (KUCIOPOJ, 030H, rpaduTt, aiMmas, KpeMHUU, 00p, a3oT, dhocdop, cepa,
XJIOP, HATPUH, KA, MarHU#, KaJIbIIUH, aIFOMUHUN, JKeJIe30, Me/lb, IIMHK, CEPeOPo)
U 00pa30BaHHBIX MMM CJOXKHBIX BEIIECTB, B TOM YHCIE MX BOJHBIX PacTBOPOB
(aMMHaK, XJI0pOBOIOPOI, cepoBoaopo, okcuasl yraepoaa (I, 1V), kpemuus (1V),
azora (I, I, 1, 1V, V) u docdopa (lll, V), ceprr (I1V, VI), cepuncras, cepHas,
a3oTHasi, QocdopHas, yrojapHasi, KpeMHHUEBas KHUCIOTHI, OKCHJIBl M THAPOKCHUIIBI
meTamioB |A-IlA-rpymn, amomunus, meau (1), munka, sxemnesza (11 u 111));

MOSICHATh COCTaB, OTAEJbHBIE CIIOCOOBI TMOJIYYEHHS] M CBOMCTBA CIOXKHBIX
BEIECTB (KUCIOPOACOAEpKAIME KUCIOTHI XJIOpa, a30oTucTas, OOpHas, yKCyCHas
KUCIIOTHI M MX cosn, rajoreHuasl kpeMaus (I1V) u docdopa (Il u V), okcun u
rugpokcua xpoma (111), nepmanranar kanus;

OIMMKCHIBATH POJIb BAKHEHIINX U3y4aeMbIX BEIIECTB B MPUPOIHBIX MPOIECCaX,
BJIIMSTHUE HA KUBBIE OPTaHU3MBbI, IPUMEHEHHUE B PA3JIMYHBIX OTPACIIAX SKOHOMUKH,
UCIIOJIb30BaHUE ISl CO3/JaHUSI COBPEMEHHBIX MAaTEPHUAJIOB M TEXHOJIOTHIA;

IPOBOJIUTH PEAKLNH, MOATBEPKAAIOIINE Kauye€CTBEHHBIN COCTaB pPa3IUUYHBIX
BEILIECTB, PACIIO3HABaTh OIBITHBIM IIYTEM COJIEpKallMecss B BOJHBIX pPacTBOpax
HOHBI: XJIOpUA-, OpoMun-, wmoaua-, cyiabdar-, docdar-, kapbonar-, cuimkar-,
cynbdut-, cynbum-, HUTpPAT- W HUTPUT-UOHBI, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHHUsI, MarHus, Kajabllks, aJlOMUHMS, Kefe3a (2+) u xene3a (3+), meau (2-+),
IIUHKA;

OOBSICHATHh W MPOTHO3UPOBATH CBOMCTBA BAXKHEUIITUX M3Yy4aeMbIX BEIECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS, IPUMEHEHNE BEUIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BO3MOKHOCTh MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHbBIX
YCJIOBUSIX Ha OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XUMHUUYECKON KHUHETUKU U
TEPMOIMHAMUKH;



BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MAacChl BEIECTB,
MacCOBYIO JIONI0 XHMHYECKOrO 3JIeMEHTa Mo (opmysie COeIWHEHUS, MaCcCOBYIO
JOTI0 BEIIeCTBA B PACTBOPE, MOJBHYIO JOJIO0 XHMHUYECKOTO OJJIEMEHTa B
COCMHEHUH, MOJISIPHYIO KOHIICHTPAIIMIO BEIIeCTBA B pPAacTBOpPE, HAXOIHUTH
npocTeinyo GopMyTy BEIeCTBa MO MAaCCOBBIM MIJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJUTH PACUETHI MO YPABHEHUSAM XMMHYECKHX PEAKIUN C y4EeTOM HEJO0CTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BHIXOAA MPOAYKTa, 3HAYCHHUS TEIIOBOTO
s dekra peakiuu, onpeaessiTh COCTaB CMECEH;

coOmro1aTh npaBuiia 6e30macHor paboThl B 1a00OPaTOPUH MPU UCTIOIB30BAHUU
XUMHYECKOU TIOCYIBI M 000PYIOBaHNUs, a TAK)KE MPaBUIIa O0PAIIIEHHS C BEIECTBAMHU
B COOTBETCTBUU C WHCTPYKIMSIMH BBITIOJHEHUS JIA0OPATOPHBIX OIBITOB |
NpaKTUYECKUX paboT MO TMOJYYCHHIO W COOMPAHHI0 Ta3000pa3HBIX BEIIECTB
(aMMHaKa ¥ yTrIeKUCIIOro Ta3a) | PEeIlIeHUI0 SKCIIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
Kypca, TPEIACTaBIATh pPE3ydbTaThl JKCIEpUMEHTa B  (OpMe  BBIBOJOB,
JI0Ka3aTeNbCTB, TPadUKOB, TAOIHII U BBISIBISITH SMITUPHUECKHAE 3aKOHOMEPHOCTH;

NPUMEHSATH OCHOBHBIC OIEPAIIMH MBICIUTEIBHON NEATEIBHOCTH (aHAU3 U
CHUHTE3, CpaBHEHHWE, O0OOIIEeHWe, CHUCTEeMAaTH3allhi0, BBISBICHUEC MPUIHHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3YUYCHUH CBOWCTB BEIIECTB U XUMHUYCCKUX PEAKIUH,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJaMH TI03HAaHUs (HAOIIOJeHNE, H3MEPEHHE,
MOJICIIMPOBaHKE, IKCTIEPUMEHT (peasibHbI U MBICIICHHBIH);

NpUMEHSATh  TpaBWia  O€30MacHOr0  OOpamieHusi C  BEIIeCTBaMH,
UCTIOJIh3yEMBIMU B IOBCEAHEBHOW KU3HU, ITPABHIIA TOBEACHUS B IIEIISIX COCPEIKCHHUSI
3IOPOBBSI M OKpPY)KAIOIIEW MPHUPOJAHON CpeIbl, MOHUMATh Bpel (OMacHOCTH)
BO3/ICHCTBHS Ha JKUBBIC OPTraHW3MBI OIPEIEICHHBIX BEIIECTB, MOSICHITh Ha
prMepax CrocoObl YMEHBIICHHS W MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS,
3HAa4YCHHE KUPOB, OCIIKOB, YTIIEBOAOB ISl OpPraHu3Ma 4eJIOBEKa;

UCTIOJIh30BaTh IMONYYCHHBIC TPEACTABICHUS O cdepax mnpodeccrnoHaTbHOMI
JesITeIbHOCTH, CBA3AHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY
i1 MPOo(EeCcCUOHATBHON OpPHEHTAlMKW W JUIsl OCO3HAHHOTO BBHIOOpAa XUMHUHU Kak
PO UIBHOTO TIPEeIMETa IPU MIPOIOJKEHUN 00yUeHHUS Ha YPOBHE CPETHEr0 001Iero
o0pa3oBaHus;

y4acTBOBAaTh BO BHEYPOUHOH MPOEKTHO-HCCIEAOBATENbCKON ESTENbHOCTH
XUMHUYECKOM W XHUMHUKO-3KOJOTHYECKOW HaMpaBICHHOCTH, MPHUOOPECTH OIBIT
MpOBEACHHS Y4EOHBIX UCCIIEIOBAaHHUI B YCIOBHUIX 00pa30BaTENbHBIX OpraHU3aIuii,
a TaKKe opraHu3aluii (HEHTPOB) TOMOJIHUTEIFHOTO 00pa30BaHuUs JAeTe






9 KUIIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrtpoiabnbie | IlpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nen 1. BemecTBo  XuMnuyeckasi peakums
11 [ToBTOpEHue u yriaybieHrne 3HaHU| 0 8
' BEIIIECTBE
19 OcHoBHbIE SaKOHOMePHOCTI/I MIPOTEKAHUS 10 1 1
XUMHUYECKUX PeaKIni
13 DNeKTpOIUTHYECKAs TUCCOLIUAIUS. 10 1 9
XUMHUYECKUE PEAKIIMU B pacTBOPaX
Hroro mo pazgeny 28
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO61as XxapakTepUCTUKa XUMUYECKUX 4 1
' anemeHToB VIIA-rpymmel. ["amorenst
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 6 1
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 7 1 2
KpPEMHUM, UX coequHeHus. bop
Hroro no paszneny 23




Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO01mue croiicTBa METAIOB 4
3.2 Baxueiimme MeTauibl U KX COSTUHCHUS 12 2
Wroro mo pazueny 16
Pasnen 4. Xumus u okpyzkaomias cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI YKOJIOTHYECKOW TPAMOTHOCTH
Hroro no pazgeny 5)
Pazpnen 5. O60061menne 3HaHuii
51 [ToBTOpeHue 1 0000IMIEeHNE 3HAHMI 4 ’
' OCHOBHBIX Pa3JIeJI0B KypcoB 8—9 KiaccoB
Hroro mo pazgeny 10
PezepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11







IHOYPOYHOE IIVIAHUPOBAHHUE

TemaTnuyeckoe u MOyPOYHOE IJIAHUPOBAHME 110 XUMMHU 9 Ki1acc

(yriy0JsieHHbIH ypoBeHb) 3 yaca B Heae 10 (102 yaca B rox)
Yueonuk - I'.E. Pymzuruc, ®.I'. ®eabaman XUMUSA - 9

9 KUIIACC
KoauuecTBo yacos
HaumeHnoBaHue pa3naeioB U TeM
Ne Konrp. DJ1eKTPOHHbBIE
NPorpaMmabl Bcero IIpakr.
pab. o0pa3oBaTeibHbIE PECYPCHI
pao.
Paznen 1. BemecTBo u XuMnyeckue peakunn
11 [loBToOpenue u yriryOneHne 3HaHUi 10 1 bubmorexa [JOK
' OCHOBHBIX pa3fIeNoB Kypca 8 kmacca https://m.edso00.ru/7f41a636
19 OCHOBHBIEC 3aKOHOMEPHOCTH XUMUYECKUX 9 bubnuoreka I[JOK
' peaxuuit https://m.edsoo.ru/7f41a636
ONEKTPOTUTHIECKAS JTUCCOITAAIINS. bubmoreka [IOK
1.3 13 1 1
XHUMHYECKUE PEaKIluK B paCTBOPAX https://m.edso0.ru/7f41a636
Hroro no pasneny 32
Pa3znen 2. HeMeTanabl M UX COeTUHEHHSI
51 OO6mast XapaKTepPUCTHKA XHMHYECKAX 4 1 bubmoreka [IOK
' snemenToB VIIA-rpymmsl. I'amoresst https://m.edso00.ru/7f41a636
' TPYIHEL T-<p https://m.edsoo.ru/7f41a636
COC/IMHECHUS
s | S | .| B o
' FIEMEHTOD FPYHIIHL A30T, pH https://m.edsoo.ru/7f41a636
WX COCJMHCHUS
OO6mrast XapaKTepPUCTHKA XHMHYICCKAX
54 anemeHToB IVA-rpynmsl. Yriepox u 13 1 5 bubmmoreka [IOK
' KpeMHHI 1 X coenuHenus. O000IIeH e 110 https://m.edso0.ru/7f41a636
teMe «Hemeramnbn
Hroro no pazneny 32
Pazpgen 3. Meranibl 4 MX COeIMHEHUS
Bbubnmoreka IJOK
3.1 006 i 4
HME CBOHCTEA METAILIOB https://m.edsoo.ru/7f41a636
bu6 OK
3.2 Baxkueiiime Meraibl U UX COEIMHEHUS 20 1 2 h;pz;x%;ii'm 175412636
Wroro no pazaeny 24
Paznen 4. Xumus u okpy:karomas cpena. [losropenne n 00o0menue.
4.1 BermecTBa 1 MmaTepuaibl B )KU3HU YEIOBEKa 3 bubmmorexa LIOK
' H P https://m.edsoo.ru/7f41a636
4.2 [ToBTOpeHue n 0600IeHEe 8 1
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Wroro no pazneny 11

PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 102 5
[MPOI'PAMME

IHoypounoe mianupoBanue — 3 yaca B Hexgearo (102 B ron)

9 KJIIACC
Kosn4yecTBo yacos
Ne
Tema ypoka
n/n
Bcero K/p Ip/p
1 ITepuonmueckuii 3akoH. [lepuoauueckas cucremMa XMMHYECKHUX JIEMEHTOB 1
. . Menneneesa
2 Crpoenne atroma. BaneaTHoCTh. CTElIEHb OKUCIICHHS. 1
3 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUECKHX DJIEMEHTOB IIEPBhIX 1
TpEX MEPUOI0B
4 Krnaccudmukarms 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB 1
Pemenue TecTOBBIX 3ajaHUI U YIPAXKHEHUN 1
Bubl XMMUYECKOH CBSI3U U TUIIBI KPUCTAIUIMYECKUX PELIETOK 1
7 Pemenme TecToBBIX 3aManmii U ynpakHeHud opmara OI'D 1o Teme: 1
«Ctpoenue atoma. [13 u I1C»
3 Pemenme TecToBBIX 3aManmii U yupakHeHud opmara OI'D 1o Teme: 1
«Knaccudukarus BemecT»
9 KonTtpoabhas padora Nel no Teme «IloBTOpeHue u yriayojaeHue 1 1
3HAHMI OCHOBHBIX pa3je/ioB Kypcea 8 kiacca»
10 AHaIHN3 KOHTPOJIbHOM paboThI 1
11 Kiraccudukarys XuMIYIeCKHX PeakIiuii 10 pa3InIHBIM ITPHU3HAKaM 1
12 ITonsatue o ckopocTr XUMHUECKOM peakiuu. [IoHSITHE O TOMOT€HHBIX U 1
TeTePOreHHBIX PEaKIIHsIX
13 daxTophl, BIUAIONINE Ha CKOPOCTh peaknnn. Katamms. 1
14 OO6paTumbie 1 HeOOpaTUMBIE PEAKITHH. 1
[lonarre o xummudeckoM paBHOBecHH. DaKTOPHI, BIUSIONINE Ha CKOPOCTh
15 XMMHUYECKON PeaKINy U TOJI0KEHNe XUMAIECKOTo paBHOBecHs. [IpuHImT 1
Jle HlaTenbe.
16 OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINU 1
17 Meropn snekTporHoro 6ananca B cocraiuennu OBP. 1
18 Pemenue 3ganuii mo teme: «OBPy» 1
19 Pemenne TecToBbIX 3a1aHui U ynpaxHenuid popmara OI'D o Teme: 1
«XUMUYECKHE PEAKITII
20 Teopust anekTponuTHIECKOM mucconuanuu. CUIbHbIC H cIadble 1
AIEKTPOITUTHI
21 Peakuuu nonHoro ooOMeHa. 1
22 Pemenne ynpaxxuenuii no reme: «PUO» 1




XHUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAaHHUI B CBETE HpeI[CTaBJ'ICHI/Iﬁ 00

23 ANEKTPOTUTHYUECKOM TUCCOITUAITUH 1

24 XUMHUYECKHE CBOWCTBA COJIEH B CBETE MPEICTABICHUN 00 1
ANEKTPOTUTHYECKOM TUCCOITUAITUH

25 KauecTBeHHbIE peakiiuy Ha KATUOHBI U AHUOHEI. 1

26 [TonsTre 0 THApONH3E CoNei 1

27 Pemenue 3ama4 Ha pacTBOpPHI 1

28 O0001IeHYe U CUCTEMATU3aUS 3HAHHUI 1

29 Pemrenne TecToBBIX 3aAaHUI U ynpaxkHeHuid popmara OI'D mo Teme: 1
«DNEeKTPONIUTHYECKAS TUCCOLIUALIUS

30 [pakTudeckas padora Ne 1. «PelieHne 3KkCepUMEHTAIBHBIX 3a]1a9» 1

31 KoutpoabHas padoTa Ne2 no TeMe «JIeKTPOJIUTHYECKAS 1
aucconuanus. XuMHiecKne Peakiiii B pacTBOpaxy

32 AHanu3 KOHTPOJIbHOM paboThl. PaboTa Haj omuOkamu. 1

33 OO01as XapakTepUCTHKA raJoreHoB. XMMHUYECKUE CBONHCTBA Ha IPUMEPE 1
XJiopa

34 Xsoposogopoa. ConsiHast KUCI0Ta, XAMHUUECKHE CBOMCTRA, MOJIyYeHHE, 1
MPUMEHEHHE

35 [Ipaktrueckas padora Ne 2 1o teme «lloaydeHne COMTHON KUCIOTHI, 1
HU3y4YEHHE €€ CBOUCTBY

36 Brrancienns mo ypaBHEHUSM XUMHUYECKUX PEAKITHI, €CIIH OTUH U3 1
peareHToB JaH B N30BITKE

37 OO6mas xapakTepucTruka 3jieMeHToB VIA-rpymib 1

38 Kucnopoa. CrolicTBa KUCIOpOaa. 1

39 AmtotportHbie Mo UKaIul cepbl. Haxokmenne ceprl ¥ €€ COenMHCHUIMA 1
B IIpUpOJie. XHUMHUYECKHE CBOMCTBA CEPhI

40 CepoBomiopo, cTpoeHHe, (DU3NIECKIE H XUMUYIECKIE CBOMCTBA 1

41 Oxcunpl cepsl. CepHast KUCIIOTa, PU3NIECKUE M XUMHIECKHIE CBOMCTRA, 1
MIpUMEHEHHE
XUMHUYECKHE PEeaKIInH, JIKAIIMe B OCHOBE IIPOMBIIITIEHHOTO CIIoco0a

42 TIONTyYeHHSI CEPHOM KUCIOTHI. XUMIYECKOE 3arps3HEHNEe OKPYKaOIIeH 1
Cpelpl COSMHEHUSIMHU CEPBI

43 Brrancienre MaccoBOi IO BRIXOZA MPOIYKTa PEaKIIHH 1

44 OO01mras xapakTepuCTHKa 3JIeMEHTOB V A-TPYIIIIEI. 1

45 A30T, pacpocTpaHeHne B Ipupoe, Gpu3ndeckne 1 XUMHUIeCKHe CBOMCTBA 1

46 AmMuak, ero Gu3uYecKre U XUMHUIECKUE CBOICTBA, ITOyYeHHE U 1
MIpUMEHEHH e

47 IIpaktrueckas padora Ne 3 o reme «[lonyueHne aMMuaka, U3y4eHNE ero 1
CBOWCTBY

48 A3OTHasI KHCIIOTa, €€ (U3NUYECKIEe U XUMHUYECKIE CBOMCTBA 1
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHHUS B KaU4€CTBE MUHEPAIbHBIX

49 yaoOpeHuii. XMMUYeCKOe 3arpsi3HEHNE OKPY KaIoLIel Cpeibl 1

COCIMHCHUAMHU a30Ta




®dochop. Oxcun pochopa (V) u hochopras kucnora, pusndeckue u

S0 XUMHYECKUE CBOMCTBA, MOTyYeHHE 1

51 Hcnonw3oBanue pocdaToB B KauecTBE MUHEPATBHBIX yI00PCHUM. 1
3arpsizHeHHE MPUPOIHON cpebl hocharamu

52 O6mmas xapakTepucTka 31eMeHToB 1V A-rpynmst 1

53 VYriiepoa, pacnpocTpaHeHUE B IPUPOJIE, PUINISCKHUE K XUMHUUCCKUE 1
CBOMCTBa

54 Oxcuipl yriiepoaa, ux (pu3ndecKue 1 XUMHUICECKIE CBONCTRA. 1
DKonoruueckue npoodiemMsl, CBsi3aHHbIe ¢ okcuaoM yriepona (1V)

55 YronbHasi KHCI0Ta U €€ COJU 1

56 [pakTudeckas padora Ne 4 o teme "[lonyyeHne yriieKUCaoro rasa. 1
KauecTBeHHas peakius Ha kapOoHAT-HOH"

57 [lepBoHaYabHBIC TOHATHUS 00 OPraHUYECKUX BEIISCTBAX KaK O 1
COCIIMHEHUSX yriiepoa

58 Kpemuuii 1 ero coenuHeHus 1

59 [pakrrueckas pabora Ne 5. Penrenne sKcriepuMeHTaIbHBIX 33144 10 TEME 1
«BaxHenmre HeMETaJIbl U UX COSTUHEHUSD)

60 Perienue nienouek npeppaiieHuii 1o reme: «Hemeramiby 1

61 Pemenne 3ama4 pa3nuyHBIX THIIOB 110 TeMe: «HemeTramby 1

62 Pemenne TecToBBIX 3aaHui U ynpaxHeHnd ¢popmata OI'D mo teme: 1
«Hemeranmnb»

63 KoutpoabHas padoTa Ne3 o Teme «BaxHeiilne HeMeTALIbI H HX 1
COeIMHEHUSD)

64 AHaIHU3 KOHTPOJILHOM paboThI 1
OO6mrast XapaKTepPUCTHKA XHMHYCCKUX DJIEMEHTOB — METaJIIOB.

65 Merannmndeckas CBSI3b U METALTHYECKAs KPUCTAIUTHIECKAs PEIIETKA. 1
Du3NYECKrE CBOMCTBAa METAIIIOB

66 XHUMHYECKHAE CBOMCTBA METAJUIOB. DJICKTPOXUMUICCKUI Psi HATIPSKCHII 1
METaJJIOB
O6mrme crroco0s! momyyeHns MetauioB. CriiaBel. Beraucnenws mo

67 YpaBHEHUSAM XUMUYECKAX PEAKIUH, €CIIA OJINH U3 PEareHTOB COMEPIKUT 1
IpUMecH

68 [loHATHE O KOPPO3UH METAIIIOB 1

69 [lenounsie MeTamIbI 1

70 Oxcuapl M THAPOKCH]TBI HATPUS U KaJTHS 1

71 [llenouno3eMenbHBIC METAIBI — KAIBIIUH U MarHUH 1

72 Baxneiinme coequHeHns KaJblAs 1

73 Pemennie 3a1a49 u ynpaKHeHHH 1

74 JKéctrocTh BOMBI M CITOCOOBI €€ yCTpaHEHUs 1

75 IIpaxrrueckas padora Ne 6 o reme "JKEcTKOCTH BOJIBI MU METOLI €8 1
ycTpaneHus"

76 AnromMuHuI 1

77 AwmdorepHbIe CBOIICTBA OKCHAA U THAPOKCHIA 1

78 Keneso 1




79 Oxcuapl, Tuapokcupl u comn xenesa (1) u sxxenesa (111) 1
80 Meranasl TOOOYHBIX MMOATPYIIIL - XPOM, MapraHell. 1
81 O6001enne n cucTeMaTH3alMs 3HAaHUH 110 Teme: «MeTaib» 1
82 [pakTuyeckas pabora Ne 7. PenieHue skcepuMeHTaIbHbBIX 3a1a4 [0 TeMe 1
«BaxHeHIIne MeTauIbl U UX COSTUHCHUSD)
BrruncieHus Mo ypaBHEHUSIM XUMUYECKUX PEAKITU, €CIIM OJIUH U3
83 peareHTOB JjaH B U30BITKE WIIM COJIEPKUT IpUMeECH. BrrancieHust 1
MacCOBOH JTOJIM BBIXOJIA MPOAYKTA PEaKLIUU
84 Pemenue 3anau 1
85 O000111eHME U cUCTEMATU3aLMs 3HAHUM 110 TeMme: «MeTajuibDy 1
86 Pemrenne TecToBBIX 3a7aHui U ynpaxHeHui popmara OI'D o Teme: 1
«Metasb»
87 KonrpoanHas padora Ned nmo reme «BaxkHelne MeTANJILI U UX 1
COETMHEHUD)
88 AHanmm3 KOHTPOJILHOH paboThI 1
89 BeliectBa 1 MaTepuasbl B MOBCSIHEBHON KU3HH YEIOBEKA 1
90 XuMuueckoe 3arps3HeHIe OKpYyKaroIei cpesibl 1
91 Pornb XxuMuH B pelieHnH 3KOIOTHIECKUX MpodieM 1
92 [MoBTOpEeHNE OCHOBHBIX BOIPOCOB Kypca XUMHH 9 Kitacca 1o 1
TEMaTHYECKUM TECTOBBIM 3amaHusM OI'D
93 [ToBTOpEHME OCHOBHBIX BOIPOCOB Kypca XUMHH 9 Kitacca 1o 1
TEMaTHYECKHUM TECTOBBIM 3amaHusm OI'D
94 Pemenne 3amanuii OI'D mponmisix jger 1
95 Pemenne 3amanuii OI'D mponmisix jger 1
96 HToroBasi KOHTPOJILHasi padoTa B popmare OI'D 1
97 HroroBasi KOHTpoAbHas padoTa B popmate OI'D 1
98 AHanu3 3aJaHuil KOHTPOJIBHOM pabOTHL. 1
99 Paz0op ormbox 1
100 PesepBHBII ypoK. 1
101 PesepBHBIN ypoK. 1
102 PesepBHBIN ypoOK. 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102










