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L Ilianupyemble pe3y IbTaThl 0CBOCHHs y4eGHOTo npeaMera « XHMH

JIM4HOCTHBIMH pe3yIbTATAMH H3Y4eHHsA NpeaMeTa «XHMHA» B 8 Kiacce ABIAIOTCH cIeayIonme
YMEHHUSL:

-0CO3HaBaTh €IHHCTBO M LEJIOCTHOCTh OKPYXKAIOIIEr0 MHpPa, BO3MOXKHOCTH €ro MO3HABAEMOCTH H
00BACHUMOCTH Ha OCHOBE JOCTHKEHHH HAYKH;

~TIOCTENEHHO BBICTPaHBAaTh COOCTBEHHOE LENOCTHOE MHPOBO33PEHHE: OCO3HABaTh MOTPEGHOCTH M
TOTOBHOCTE K CaM000pa30BaHHIO, B TOM YHCIIE H B PAMKAX CAMOCTOSTEBHOH J1EATENLHOCTH BHE MIKOJIBI;

-OLCHMBATE JKM3HCHHBIE CHTYallMH C TOYKH 3peHHs Oe3omacHoro ofpa3za KW3HH H COXpaHEHMA
3JI0POBBS; '

-OLICHHBATH IKOJIOTHIECKHH PHCK B3aMMOOTHONICHHH 4eJI0BEKa H NIPHPOJIBI;

(hopMHpPOBaTE 3KOJOrMYECKOE MBINUIEHHE: YMEHHE OLEHHBATH CBOK JEATENHHOCTS M MOCTYNKH JPYTHX
JIO/IEH C TOYKH 3PEHHs COXPAHEHHs OKPYKAIOLIeH CPe/sl - rapaHTa XH3HH U G1arononyuus monei Ha 3eme.

JIHYHOCTHBIMH pe3yNbTaTaMH H3ydeHHs mpeaMeTa «XHMHs» B 9 KJiacce SBISIOTCH clieyionme
YMEHHS:

~MIOCTEMNEHHO BBICTPaHBaTh COOCTBEHHOE LIENIOCTHOE MHPOBO33PEHHE;

-OCO3HaBaTh COBPEMEHHOE MHOrooOpasHe THIIOB MHMDOBO33PEHWS, OOLIECTBEHHBIX, PEJIHIHO3HBIX,
ATCHCTHYCCKUX, KyNbTYPHBIX TPAIHLIHH, KOTOPbIE ONPEAENSIOT pasHbie OOBACHEHHS MPOMCXOAALIEr0 B MUDE;

-C y4€TOM 5TOro MHOroo0pa3sHs MOCTENEHHO BHIPabaTLIBaTh CBOM COGCTBEHHBIE OTBETH HA OCHOBHEIE
JKH3HCHHBIC BOIIPOCHI, KOTOPHIE CTABHUT JIMYHBIH JKHU3HEHHBIH OTIBIT;

-YUHTBECA NPH3HABATE MPOTHBOPESYHBOCT M HE3aBEPIIEHHOCTE CBOMX B3IJVIAZOB Ha MHp, BO3MOXKHOCTB
MX H3MEHEHHS;

-YUHTECSl WCTIOJB30BATh CBOM B3MJISABL HA MHD UL OOBACHEHHA DA3HYHBIX CHTYANMH, PEUICHHA
BO3HHMKAIOIIKX MPOOJIEM H H3B/IEUESHHS JKU3HEHHEIX YPOKOB;

-0CO3HABAaTh CBOH HHTEPECHI, HAXOJUTh H U3Y4aTh B Y4eOHMKAX MO Pa3sHBIM IIPEAMETaM MaTepHal (13
MaKCHMYM4), HMEIOIIHH OTHOIICHNE K CBOMM HHTEpEcaM;

-HCMOJB30BATh CBOM HMHTEPECHl UIA BeIOOpa WMHAMBHMAYyanbHOH 00pa30BaTENBHONW TPAEKTOPHH,
NOTCHUHATbHOH Gyaymiei npodeccHu i COOTBETCTBYIOWErO POPHILHOTO 06Pa30BaHHS;

-NpHOOPETaTh ONBIT Y4AaCTHS B IeN1aX, IPHHOCAIINX TI0JIb3Y JIIOMAM;

-Y4UTBCH CaMOCTOSITENBLHO BEIOMpATh CTHJIb MOBENCHHA, NMPHBLIYKH, oOecrneunBaiomHe Ge30macHbIH
00pa3 KH3HH 1 COXPAHEHHME 3J0POBbA — CBOETO, a TAKKE OIIM3KMX TIOZIEH U OKPYKAIOIIHX;

-YGUTBCS CaMOCTOATENBHO NPOTHBOCTONTH CHTYalMsAM, IPOBOLHMPYIOIIMM HA MOCTYIKH, KOTOphIE
YrpoxarT 6€30MacHOCTH H 370 POBLIO;

-BBIOHpaTh MOCTYNKH, HAUEICHHBIC HAa coXpaHeHHe H GepeXHOe OTHOUICHHE K TPHPOJE, OCOGEHHO
JKHBOH, H30eras IPOTHBOMONOXKHBIX MOCTYIKOB, MOCTENIEHHO y4ach M OCBaHBas CTPATETHIO PaLMOHATBHOTO
NPUPOAONOBL30BAHNS;

-YUHTBCS yOeXmaTh Apyrux mrofied B HEOOXOZMMOCTH OBNAICHHA CTpaTerdell palHOHATEHOTO
TIPHPOJIONIONB30BAHNU;

-HCNOJIb30BAaTh SKOJIOTMYECKOE MBINUICHHE IA BeIOOpa CTpPaTerHH COOGCTBEHHOTO TOBEICHHS B
KayecTBe OJHOH M3 IICHHOCTHELIX YCTAHOBOK.

MertanpeameTnsiMu pesynstafivu usyuenns Kypea « XHMHD) ABISETCH ¢dbopmupoBanue
YHHUBEpCAJIBHBIX yueOHBIX neiicTBrii (YVY/I). '

Perynatusnsie YVY/I:
8- knace

-CaMOCTOATENbHO OOHApykHBaTh M GOpMYTHPOBATE yueGHYIO NpoGiIeMy, ONpeaenaTs ek yaeGHOH
JIeATeILHOCTH, BEIOHPATh TEMyY ITPOEKTa;

-BBIIBUTaTe BEPCHH PpEIICHWA MNpoOIeMBl, OCO3HABATh KOHCUHBIA pe3yIbTaT, BHIOGMpaTh H3
TNPEVIOKEHHEIX H HCKATh CAMOCTOATENBHO CPEACTBA AOCTHKEHHSA 1IEITH;

-COCTABIIATE (MHAMBHAYATLHO HJIM B TPYIIE) MUAH pEmweHus npobaeMsr (BBITIOTHEHHATIPOEKTA);

-paboTas 1o IUIaHy, CBEPATh CBOH JICHCTBHA C LENBIO H, MPH HEOOXOIMMOCTH, HCIIPABJIATE OIMOKH
CaMOCTOATENBHO;

=B JMAIOre ¢ yIATEIEM COBCPIICHCTBOBATH CAMOCTOSATENBHO BhIpaGOTAHHBIE KPHTEPHHOLEHKH.

9-if knace
-CaMOCTOATENLHO OOHAPYKHBATH M (YOPMYTHPOBATH MpoGIeMy B KIACCHOH M MHIMBHAYAIBHOM y4eOHo#H
NeATEIEHOCTH;

-BBIIBHTaTh BEPCHU DEIICHHMA IpOOIEMBI, OCO3HABaTh KOHEYHBIH pe3ynsTar, BeIGMpaTh W3
NPEVIOKEHHBIX H UCKATh CaMOCTOATENILHO CPEICTBA AOCTHXEHHS 1IENTH.

-COCTaBIATh (MHAMBHAYATHHO WJIM B TPYIINE) MIAH PEMEHUs MpoOIeMsl (BBITIOTHEHHATIPOEKTA).



-00BACHEeHHEe MUpA ¢ TOYKH 3PEHHA XHMHH (4-5 THHUA Pa3BUTHA);

-OBJIaJIcHHEe OCHOBAaMH METOJOB €CTECTBO3HAHHUA (6-5 JIMHHUA pa3sBHTHA).
Ko kaTuBHBIe YVY/I:

8-ii kmace

CaMOCTOATENIPHO OPraHM30BEIBaTh ydeOHOE B3aMMOJICHCTBHE B rpymnme (onpeaesaTs oOmue Lenw,

pacnpeneniTs POy, AOTOBapHBAThCA APYT C APYrOM H T.A.).
9-ii Knace

-OTCTanBas CBOIO TOUKY 3pEeHHS, IPUBOIUTH apryMEHTHI, MOATBEPKAas UX (aKTaMH.

-B JIMCKYCCHM YMETh BbIJIBUHYTH KOHTPApryMeHThI, NepedpasMpoBaTe CBOK MEICHL (BIaJeHHE
MEXaHHU3MOM 3KBHUBAJICHTHBIX 3aMEH).

-YUHTHCH KPHTHYHO OTHOCHTBCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIPH3HABaTh OMHKOOYHOCTH
CBOETO MHEHHM: (€CJIH OHO TaKOBO) H KOPPEKTHPOBATH €T0.

-MIOHWMAas TIO3HIMIO APYroro, pas3iHuyaTh B €T0 PeYd: MHEHHe (TOYKY 3peHHs), JOKa3aTeNbCTBO
(aprymenTst), (hakThl; TUTIOTE3EI, AKCHOMEI, TEOPHH.

-yMETh B3[JIAHYTh Ha CUTYaLMIO ¢ HHOH ITO3HLMH U JOTOBAPUBATECA C JIIOBMH MHBIX MO3HIIHIA.

CpeznctBoM (opMHPOBaHWA KOMMYHHKATHBHBIX YVY][ clykaT TeXHOIOTHs MpoOIEMHOro auasnora
(mobyxnaromui W noaBoAAWKE auanor) W paboTa B MaiblX IpyNmax, TaKXKe HCIOIB30BAHME HA YPOKax
3JIEMEHTOB TEXHOJIOTMH NPOAYKTUBHOTO YTEHHS.

IIpeaMeTHLEIMH pe3yIbTATAMH H3YdEHHUS npeaMera « XUMHAD) SABJIAIOTCACAEYIONHE YMEHHUA:

-XapaKTepH30BaTh OCHOBHEIC METO/IBI TIO3HAHUSA: HaOMONeHe, H3MEPeHHE, IKCIIEPHMEHT;

-OMHCHIBaTh CBOMCTBA TBEPIBIX, JKUIKHX, ra3000pa3HBIX BEIIECTB, BBIAENAA WX CYIIECTBEHHBIE
TPU3HAKH;

-pacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX MOHATHI «aTOM», «MOJICKYIIa», «XMMHUYECKHI 3JIEMEHTY,
«IIPOCTOE BEIICCTBO», «CIIOKHOE BEIICCTBO», «BAJICHTHOCTLY,(XHMHYECCKasA pCaKLHA», HMCIIOJB3YA 3HAKOBYH
CHCTEMY XHMHH; .

-pacKpHIBATE CMEBICII 3aKOHOB COXpaHEHHS MAacChl BEIeCTB, [OCTOSHCTBA COCTaBa, ATOMHO-
MOJICKY/IAPHOH TEOPHH;

-pa3nuyaTh XAMHYIECKHE U PU3NIECKHE ABJICHHUA;

~Ha3BIBaTh XMMHYECKHE INEMEHTHI;

-OIpEACATh COCTaB BELIECTB 110 HX hopMyram;

-ONpeaenATh BaJICHTHOCTh aTOMA 3JIEMEHTA B COEIMHEHHAX;

-OMPEEATh THIT XHMHYECKHUX PEaKLMH;

-Ha3BIBaTh NIPH3HAKH M YCIOBHA NPOTEKAHM XMMAYECKUX PEaKIIH, i

-BBIABIATH NMPU3HAKH, CBHACTENbCTBYIOUIHE O NMPOTEKAHMHM XHMHYECKOHM PEAKIIHH MpH BHINOTHECHHH
XHMHYECKOTO OIIBITa;

-COCTaBIATH (POpMYIB! GHHAPHBIX COEMHEHHUH;

-COCTaBJIATE ypaBHE XAMHYECKHX peakuuit;cobmonate mnpaBuna Oe3omacHod paboTel npu
IPOBEJICHUH OIBITOB; &

-10JTb30BaThCA NaboPaTOPHLEIM 000PYIOBAaHHEM H MOCYAOH;

-BBIYHCIIATH OTHOCHTEIBHYIO MOJIEKYIAPHYIO M MOJIIPHYIO MaccChl BEILIECTB;

-BBRIYUCIIATH MAacCOBYIO JIOJIFO XHMHYECKOTO dJIeMeHTa 110 GopMyne COeMHeHUS,;

-BBIYHCIIATE KOJTHYECTBO, 00BEM HITH MAacCy BEHIeCTBa M0 KOIHYECTBY, 00beMy, Macce peareHTOB HIH

MIPOAYKTOB PEaKLHH;

-XapaKTepH30BaTh (PU3NYECKHEe W XHMHYECKHE CBOWCTBA MPOCTEIX BEIIECTB: KUCIOPOJAa H BOJOPOa;

-TIOJTy4aTh, COOMpaTh KUCIOPO/ ¥ BOJOPOS;

-pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3sHbIe BellecTBa: KHCIOPOJ, BOAOPOL;

-pacKphIBaTE CMEICH 3akoHa ABOTapo;

-pacKpLIBATE CMEICI MOHATHI «TermIoBoH 3hdexT peakuuny», «KMOJIAPHEIH 06BeM»;

-XapaKTepH30BaTh (PU3MHUECKHe H XUMHYESCKHE CBOICTBA BOJIBI;

-PacKphIBAaTh CMBICI MTOHATHA «PacTBOPY;

-BBIYMCIIATH MAaCCOBYIO JIOJIK0 PACTBOPEHHOTIO BELIECTBA B PACTBOPE;

-IIPHIOTOBJIATL PACTBOPHI C ONPEEICHHONR MacCOBOH J10J1€# pacTBOPEHHOIO BELIECTBA;

-Ha3LIBaTh COEJIMHEHUA H3YYeHHBIX KIIaCCOB HEOPraHHYeCKHX BEIIEeCTB;

-XapaKTepu30BaThk pU3NYECKHe U XMMHUECKHE CBOMCTBA  OCHOBHEIX K/IACCOB HEOPraHHYECKHX

BEILECTB,
-ONpeAeNsTh NPUHAUIEKHOCTE BEIIECTB K ONPEAETICHHOMY KIacCy COCIMHEHHIH;
-COCTaBIIATH (POPMYIIBI HEOPraHHYECKHX COCMHEHUH H3yUYeHHBIX KJIaCCOB;



-TIPOBOJAXTE OMBITH, IOATBEPKAAIOIIHE XHMHYECCKHE CBOMCTBA H3YYEHHBIX KJ1aCCOB HEOPraHHYECKHX
BEIIECTB; :

-pacno3HaBaTh OMBITHLIM ITYTEM PACTBOPHI KHCJIOT H LIENO4EH N0 H3MEHEHHIO OKPACKH HHIMKATOPA;

-XapaKTepH30BaTh B3aHMOCBS3b MEXIY KIIACCAMH HEOPraHUYeCKHX COeMHEeHHH;

-packpsiBaTh cMbici [Tepnoauyeckoro 3akoHa [I.1. Menzeneesa;

-00bACHATh (PU3HYECKHH CMBIC]I aTOMHOrO (HOPAAKOBOI0) HOMEpAa XMMHYECKOIo 3J€MEHTa, HOMEp
nepyoja ¥ rpynnsl B nepuoandeckoit cucreme [1.1. Menaeneesa;

-00BACHATH 3aKOHOMEPHOCTH M3MEHEHHS CTPOCHHS aTOMOB, CBOHCTB 37IEMEHTOB B TpeeNax MabIX
MEepUOJIOB H TJABHBIX TIOJATPYIII;-XapaKTepH30BaTh XHMHYECKHe JJIeMeHTHl (0T BOJOPOJAa A0 KANBIIHSA) Ha
OCHOBE HX MOJ0XXEHHs B neproaudeckoit cucreme .M. Menzneneesa u 0co6eHHOCTEH CTPOCHHS UX aTOMOB;

-COCTABIIATE CXEMbl CTPOEHHA aTOMOB mepBbiXx 20 3j1eMEeHTOB mnepHoaudecKod cucrembl [1LH.

Menneneesa;

-PacKpHIBAThL CMBICT MOHATHIH: «XHMHYECKask CBA3DY, «ANEKTPOOTPHLIATEEHOCTEY,

-XapaKTepH30BaTh 3aBHCHMOCTh (PH3HYECKHX CBOMCTB BEIECTB OT THIIA KPHCTAUIMYECKOH PEHICTKH,

-OMpENEATh BHJ XHMHYIECKOH CBS3H B HEOPraHHYECKHX COCTHHEHHSAX;

-n300pakaTh CXEMbl CTPOCHHA MONEKYN BEIIECTB, 0Opa30BaHHBIX Pa3HbIMH BHIAMH XHMHYECKHX
CBA3Ei;

-PacKphIBAaTh CMBICII MIOHATHH (MOHY», «KaTHOH»,  «AHHOH»,«3NEKTPOJIHTE», «HEINEKTPOJIHTED,
OKHCIICHHE»,  «IJIEKTPOJIMTHYECKasd  JMCCOLMAIMA»,  «OKHCIMUTENbY, «CTENEHb  OKHUCICHHI»
«BOCCTaHOBHTEIIbY, «BOCCTaHOBIICHHEY;

-ONpEeNeNATh CTEeNeHb OKUCIICHHS aTOMa 3JIEMEHTa B COEIMHEHHH;

~PacKphIBaTh CMBIC]I TEOPUH EKTPOIATHYIECKON IMCCOIMALINAHN;

JIMYHOCTHBIMH Pe3yJIbTATAMH H3y4eHHsA npeaMeTa «XUMHsS» B 9 Kilacce SBIAIOTCA CleLylolue
YMEHHS:

-TIOCTENEHHO BLICTPAaMBaTh COOCTBEHHOE LEJIOCTHOE MHPOBO33peHHe:

-0CO3HABAaTh COBPEMEHHOE MHOrooOpa3sue THIIOB MHPOBO33PEHHA, OOLIECTBEHHBIX, PETUTHO3HBIX,
aTeMCTHYECKHX, KYILTYPHEIX TPAAHIHHA, KOTOPEIE ONPEENsIOT pasHbie 00LACHEHHS NPOHCXOAALIEr0 B MUPE;

-C Y4ETOM 3TOr0 MHOroo0pasHs MOCTeNeHHO BEIpabaTLIBATE CBOH COOCTBEHHEIC OTBETHl HA OCHOBHEIE
’KM3HECHHBIEC BOIIPOCHI, KOTOPBIE CTABHUT JINYHBIH JKH3HEHHBIH OIIBIT,

-y4UTHCA MPA3HABATE MPOTHBOPCYMBOCTD H HE3ABEPIIEHHOCTL CBOMX B3IJIANOB Ha MHUP, BO3MOKHOCTE
MX H3MCHEHH;

-YYHTBCS HMCIOJB30BaTh CBOW B3rJAABI Ha MHD 1A OOBACHEHMA Pa3IMYHBIX CHTYyalUuH, peleHHA
BO3HMKAIONIMX MPOOIEM U H3BIICUCHUS JKU3HEHHBIX YPOKOB; -

-0C0O3HaBaTh CBOM MHTEPECH], HAXOAUTh U U3y4aTh B Y4eOHUKAX 10 pasHBIM IpeAMETaM Marepuan (13
MaKCHMYMa), HMEIOLIMHA OTHOIIECHHUE K CBOMM HHTEPECaM;

-HCIIOJIb30BaTh CBOH HHTEPECH I8 BeIOOpa HMHAMBUIyaIbHOH 00pa3oBaTe/bHON TPaeKTOPHH,
NnoTeHUHaNbHOM Oyayme# npoffeccuu 1 COOTBETCTBYIOMIErO NPoHILHOr0 00pa3oBaHus;

-NpHOOPETaTh OMBIT Y9acTHs B Ziegax, PUHOCSIIHX NONB3Y JHOAM;

-Y9UTBCS CAMOCTOATENBHO BBIOMpPAaTh CTHIb TOBENCHHA, NMPHBBIYKH, obecrednBaromue Ge30macHbIH
06pa3 *xU3HH U COXpaHEHHE 3[0POBLS #TBOET0, a TAKXKe OIIU3KUX JTI0IEH W OKPY)KAIOIINX;

-YYHTLCS CaMOCTOATENBHO TPOTHBOCTOATH CHTYallHsM, MPOBOLMPYIOIIAM Ha IOCTYIKH, KOTOpBIE
YrpoxaroT 6€301MacHOCTH H 30POBLIO;

-BBIOMpATH TMOCTYIKH, HALENCHHbIC Ha COXpaHeHHe W OepekHOe OTHOLICHHWE K MPHUPOAE, OCOOEHHO
’KMBOH, n3berast MPOTHBOTIONIOKHEIX MOCTYMKOB, TIOCTENEHHO Y4ach M OCBaMBas CTPATErHIO PallMOHAILHOIO
NPHPOJIOIONL30BAHUS.

-yuuThCH yOexaaTh APYrHX Jiofeli B HeOOXOAMMOCTH OBJAJCHHUS CTPaTErHed palMOHAILHOIO
[OPHPOIOTIONB30BAHHUS. g

-HCIOJIB30BATE 3KOJIOTHYECKOe MBIIUIEHHe [T BeIOOpa cTpaTernu COOCTBEHHOTO TOBEJAEHHS B
KauecTBe OJIHOI W3 IIEHHOCTHEIX YCTaHOBOK.

-COCTABJIATh YPABHCHHA NEKTPOJIHTHUSCKOHM JUCCOIMALIMN KUCIIOT, MIeIo9eH, coeii;

-00BACHATE CYIIHOCTE MpoLiecca IeKTPOIHTHIECKOH JUCCONHALNH H peakiuii HOHHOTO 00MeHa;

-COCTABJIATE MOJIHBIC W COKpAIllCHHbIC HOHHBIC YPaBHEHHA peakiuy obmeHa;

-ONpEAeNaTh BO3MOXKHOCTE NPOTEKaHHUA peakluii HoHHOTO 0OMeHa;

~-IIPOBOJINTH PEaKIMH, MOATBEPKAA0IIAE KaYeCTBEHHBI COCTaB PAa3IMYHbIX BEIIECTB;

-OIPEAENATh OKHCIUTENb H BOCCTAHOBUTE!b;

-COCTaBIATh YPABHEHHA OKHCIIHTEIbHO-BOCCTAHOBHTEIBHBIX PEAKLIMH;

-Ha3bIBaTh (AKTOPHI, BAHAIOIINE HA CKOPOCTh XHMHYECKOH peaKLuH;



-KJIACCH(QHIMPOBATH XHMHYECKHE PCAKIMH 110 Pa3INIHEIM NPU3HAKAM;

-XapaKTepH30BaTh B3aHMOCBA3b MEKIY COCTABOM, CTPOSHHEM M CBONCTBAMH HEMETAJIIOB;

-MPOBOXUTE OMBITHL MO MNONYYCHHIO, COGMPAHMIO M M3YHEHHIO XMMHYECKHX CBOHCTB ra3000pa3HbIX
BEIIECTB: YTJICKHCIIOTO Ia3a, aMMHaKa;

-pacrio3HaBaTk OMBITHBIM ITyTeM ra3000pa3HbIC BEIECTBA: YIIEKHUCIEIN a3 M aMMHAK;

-XapaKTepU30BaTh B3aHMOCBA3b MEXKTy COCTABOM, CTPOCHHEM H CBOWCTBAMH METAJLIOB;

-OLICHMBATH BIMAHNAE XHMHYECKOTO 3arpA3HCHHUA OKPY)KaIOIIEH CPE/ibl Ha OPraHu3M YelIOBEKa;

~-rPaMOTHO 0OpamIaTECA C BEIMICCTBAMH B TIOBCEHEBHOM KHU3HH.

BBINYCKHHK MOJYYHT BO3MOKHOCTH HAYYHThCS:
¢ BBIIBHTaTh M IPOBEPATH IKCNICPHMEHTAIBHO THIIOTE3bl 0 XMMHYECKHX CBOMCTBAX BEMIECTB HA OCHOBE HX
COCTaBa M CTPOCHMA, MX CIOCOOHOCTH BCTYNaTh B XHMHYECKHE DEAKUHMH, O XapaKTepe W NpOAYKTax
Pa3sIMYHBIX XHMHYECKHX PEaKIHii;
¢ XapaKTepu30BaTh BEIIECTBA MO COCTAaBY, CTPOEHHI) M CBONCTBAM, YCTAHABIMBATL NPHYHHHO-
CJIC/ICTBEHHBIC CBSI3U MEXY JaHHEIMH XapaKTepPHCTHKAMHU BEIECTBA,
COCTABJIATE MOJIEKY/IAPHEIC H NOJIHBIC HOHHBIC YDABHEHHS [0 COKPALICHHBIM HOHHBIM YPaBHEHHSM;
TIPOTrHO3MPOBATH COCOOHOCTH BEIIECTBA MPOSBIATE OKHCIHTE/BHEIE HIIM BOCCTAHOBHTE/IBHEIE CBOHCTRA
C YHETOM CTeTeHeH OKUCIICHHUs 37IEMEHTOB, BXOIAIIHX B €T0 COCTAB;
¢ COCTAaBIATE  YpaBHEHMSA  DEAKUMi,  COOTBETCTBYIOMIMX  NOCHEAOBATENBHOCTH  NPEBPALICHU
HEOPraHWYECKUX BEIIECTB Pa3IMYHEIX KIACCOB;
® BBIABHraTh M POBEPATH IKCIIEPUMEHTANILHO TUIIOTE3bI O PE3yNbTaTaX BO3ACHCTBHS PasIMYHEIX (aKTOPOB
Ha U3MEHEHHE CKOPOCTH XMMMYECKOH PEaKiuu;
HCIIONB30BaTh IPHOOPETCHHEIE 3HAHKS JUTS FKOJIOTHYECKH IPaMOTHOTO MOBE/IEHHS B OKPYKAIowei cpene;
HCIO/IB30BaTh TIPHOOPETEHHBIE KIIOYEBBIC KOMIETEHIMH IpPH BBHIIOIHEHHH IIPOEKTOB H y4ebHO-
HCCIIEIOBATEIbCKHX 3a/1a4 O H3y9YeHHIO CBOHCTB, CIQCOO0B MOJTyYEeHHS H PAcNO3HABAaHHA BEIICCTB;
00BEKTHRHO OIIEHHBATH HHPOPMAIHIO O BEIIECTBAX H XHMHUYECKHX nporeccax;
KPUTHUCCKH OTHOCHTBCA K NCEBAOHAYyYHOH HMH(OpMauuy, HenoOGPOCOBECTHOH pekiame B CpeacTBax
MaccoBOil HH(pOpMAaITHI;
OCO3HaBaTb 3HAYCHUE TCOPETHYECKHX 3HAHHH 110 XMMHH JUIA IPaKTHYCCKOMN AeATEIBHOCTH YeJI0BEKa;
CO3/aBaTh MOZEIH H CXEMBI Ui PEUICHUA y9eOHBIX H NI03HABATEIbHBIX 3a/1a4;IOHUMATh HEOOX0IMMOCTD
CoOmozeHHA TpPEANHCAHNH, NPEIaraeMeIX B MHCTPYKUMAX 110 HCIONB30BAHMIO JIEKapCTB, CPEACTB
ObITOBOH XUMHH 1 Ip.
/A Conepxanne yyebHoro npeamera Xumus8 Kiace -
HavajibHble NOHATHS ¥ 3aKOHbI XHMHH (20 yacoB)

Tena u Bewectsa. CBolicTBa BelecTs. ITaNOHHBIE (DMIHUECKHE CBOWCTBA BELIECTB. Marepuansl u
MaTepuanoBesieHne. Poibh XuMmin B KM3HH coBpeMeHHOro obmecrBa. OTHOIIEHHE OOIECTBA K XMMMH:
XeMOQUIHS H XeMOo(poOus.

MeTobl U3ydeHHS XMMHH. Haﬁnﬁncrme. JkcnepuMerT MojiemipoBanne. Moieni MaTepHasbHbIC H
3HAaKOBBIC HJIH CHMBOJIBHBIE. e

I'asel. JKuakoctu. Teépasie Bemectsa. B3ammuble mepexosi MEXKIY arperartHeIMH COCTOSHHUAMH
BCIICCTBA: BO3TOHKA (CyOnuManms) u AecyOnvMaius, KOHACHCAUHS M HCIIApEHHe, KpUCTAUIH3AlNd W
TIIaBJICHHE.

®usnyeckue ABNCHUA. YHCTBIE BelIecTBA M CMeCH. | OMOreHHBIE H reTeporesHsie cmecu. CMecu
rasoo0pasneie, xuiakue W TBépasie. Crocobbl pasmeneHus cMeceii: NEPErOHKa, MIH JUCTHIUISLIMSA,
OTCTaMBaHHE, (QUILTPOBAHWE, KPHCTAIUIH3ALMA WM BEITAPHBAHHE, Xpomarorpadus. IIpumenenne >5Tux
croco6oB B 1ab0paTOPHOIt MIPAKTHKE, HA IPOM3BOJICTBE U B GHITY.

XHMHYECKHE ITMEMEHTH. ATOMBI M MOJIEKYIIBL. IIpocTele M CIOXKHBIE BeIECTBAa. AJUIOTPONMA Ha
npuMepe  kucnopoga. OCHOBHBIE TNOJNOKEHHS aTOMHO-MOJIEKYISPHOrO ydeHus. Momel. BemecTsa
MOJIEKYIISIPHOTO ¥ HEMOJIEKYISPHOTO CTPOEHHSL.

3HaKu (CMMBONBI) XMMHMYECKMX 3J1eMeHTOB. Wudopmarms, KOTOPYIO HECYT 3HaKH XHMHYECKHX
3MIEMEHTOB. OTHUMOJIOTHS Ha3BaHHH HEKOTOPHIX XHMHYECKHX OJIEMCHTOB. ITepuommaeckas Tabauna
Xumudeckux anemenToB [l. . Meneneesa: KOpOTKOTIEPHOAHBIH H UTHHHOTIEPHO JHEII BapuaHTel. [lepuoasl
u rpymel. I'nasras n no6ounas noArpynmsl, kau A- 1 B-rpynnsr. OTHOCHTEIbHAS ATOMHAs Macca.

Xumuueckne ¢opmynsr. Huaekcst u  koddduumentsr. OTHOCHTEIbHAs MOJIEKYNsipHas Macca.
MaccoBas 1055 XHMHYECKOrO 5IE€MEHTA B COCOWHCHMH. Huopmains, KOTOPYK) HECYT XHMHYECKHE

(opmyssL



Banentnocts. CrpykTypHble (QopMynbl. XHMHYECKHE 3JIEMEHTHI C MOCTOAHHOM H TNepeMEHHOMH
BAJIEHTHOCTEI0. BhriBoa dopMynel coeamuenHs nmo BaleHTHOCTH. -OnpeneneHHe BAJEHTHOCTH XHMHYECKOTO
snementa no Qopmyne emectBa. COCTaBlIeHHE HA3BaHWH COEAMHEHHH, COCTOAIIMX H3 JBYX XMMHYECKHX
3JIEMEHTOB, [0 BAJICHTHOCTH. 3aKOH NMOCTOSHCTBA COCTaBa BEIIECTB.

XuMHYeCKHE peaKklH. PearcHTs! M NpoaykTs! peakuun. [IpH3HAaKM XMMHYECKHX peakuuil. Yciosus
MX [IPOTEKaHHA W MpeKpamieHns. Peakumn ropesnsa. DK30TEPMHUYECKHE H YHJAOTCPMHYECCKHE PEAKLIMH.

3aKoH COXpaHEHHA Macchl BellecTB. Xumudeckue ypasHeHus. CocTaslieHHe XMMHYECKUX ypaBHEHHIA.
Hudopmanys, KOTOPYIO HECET XMMHYECKOE YPABHEHHE.

Kiaccnukanus XMMHYECKHX peakiMii MO COCTaBy W YHCIY pPEareHTOB H IMPOAYKTOB. THIIEI
XHMHYECKHX peakIuii. Peakuuu coeIMHERNS, Pa3/IoKeH s, 3aMemIeHHs ¥ oOMeHa. KaTanu3aTopsl M KaTaius.

Hemoncmpayuu
. Konnexuus MaTepHanos ¥ U3AeNAH W3 HUX.
. Mogenn, Henmonb3yeMble Ha ypokax Gu3HkH, OHONOTHH H reorpaduH.
. OOBEMHEIE H MapoCTePKHEBbIE MOIETH HEKOTOPBIX XHMHYECKUX BEIIECTB.
. Mozenu KpUCTATMYECKUX PEIETOK.
. Cobupanne npubopa i NoMyYeHUs ra3a u MPOBEPKa €ro repMETHYHOCTH.
. Bosronka cyxoro jbja, HoJa Wi HadTanuHa.
. ArperaTHble COCTOSHHS BOJIbI.
. Pazjienienne nByX HECMEIIMBAIOIIMXCS JKHAKOCTEH C IOMOMLIBIO ASTATENLHON BOPOHKH.
. Juctumnarop u ero pabora.
. VYcranoBka g dunsTpoBaHus U €€ paboTa.
. YcranoBka 1A BbITIapuBaHus u e€ paboTa.
. Komnexuus O6b1ToBbIX NpHOOPOB 1 GUIBTPOBAHHSA BO3MYXa.
. Pasnienenue kpacaniero BemecTsa gpaomacTepa ¢ MOMOMIIBIO MeToaa GyMakHOM XpoMaTorpadum.
. Mozenn amnoTponHeIX MoAK(HKAIINA YrIepoia ¥ Cephl.
. ITonyuenne o30Ha.
. TMoptpers! M. 5. Bepuennyca u JI. U. Menaeneesa.
. KopoTkoneproansiii H JTHHHOTIEPHOAHEII BapHAHTEI Nepuoandeckoii cucteMsl [, M. Menneneesa.
. KoHcTpynpoBanue mapocTepyKHEBBIX MOJIE/ICH MOJICKYIL.
. Arnmapar Kumnma.
. Pasnoxxenne OHXpoMaTa aMMOHHS.
. Tl'openue cepsl U MAarHHEBOH JICHTHI.
. IToptperer M. B. JlomonocoBa u A. JI. JlaBya3sse. = -
. OmnbITel, WLTIOCTPHPYIOIIHE 3aKOH COXpaHeHMA Macch! BemecTB.l operue docdopa, pactBopenne
NPOAYKTa TOPEHHA B BOJIE H MCCIICAOBAHME MOJIyYEHHOTO PacTBOpa JIaKMYCOM.
. BsanmozeHcTBHE CONAHOM KHCIOTHI C LMHKOM,
. ITony4enne rmpoxcmeﬂ;n(ll) M €ro pas3/IoKeHHe IPH HarpeBaHHWH.
Jlabopamopuusie onsimel
. O3HakoMJIEHHE C KOJIIEKIHeH na@)pampﬂoﬁ TOCY/IBL.
. IIpoBepka repMETHHHOCTH NPH&ePA 714 MOJIY4EHHSA Ta30B.
. Osnakomienue ¢ MHHEpaiaMH, 00pa3ylOIHMH TPaHHT.
. IIpuroToBieHHE reTepPOreHHOH CMECH TIOPOIIKOB CEPhI C JKEIE30M H HX pa3/icleHHe.
. B3auMopzeiicTBHe pacTBOPOB XJIOPHIOB H HOAMIOB KalHsA C paCTBOPOM HHUTpaTa cepelpa.
. IMonydenne ruapoxcuaa menu(Il) u ero B3auMoAeHCTBHE C CEPHOM KHCIOTOM.
. B3aumoseiicTeie pacTBopa coibl C KHCIOTOM.
. ITpoBepka 3aKoHa COXpaHEHHs MacChl BEIECTB HAa IPUMEPE B3aUMOAEHCTBHS MIENOYH C KHCIIOTOM.
. IIpoBepka 3aKoHa COXPAHECHHA MacChl BEIIECTB Ha NPUMEPE B3aHMOICHCTBHA MIEIOYH C COTBIO
sxenesa(1lD).
. Pasnoxxenne nepokcHaa Boopoaa ¢ nomousio okcuaa mapranua (IV). 11. 3amemenwe xene3om Meau

B METHOM KyTiopoce.
Hpaxmuueckue pabomsl
1. INpaBuna TexHuKH 6€30MaCHOCTH H HEKOTOPEIE BHABI paboT B XMMHYeCKOli JaGopaTopun (kabuHeTe XUMUK),
2. HaGmoneHne 3a ropsuueii cBevoii.
3. Anamis nouss! (aHanor paborel «O9HCTKA TOBAPEHHOH COTH» ).

Baskueiinmme npeacTaBuTeH Heopranuyeckux semecTe. KoanyecTsennbie oTHOWIEHHS B
xumMuu (18 gacos)



CocraB Bo3ayxa. Ilonarue 06 00bEMHOI 0/Ie KOMIIOHEHTA MPHPOAHON ra30BOH CMECH — BO3/yXa.
Pacuér 06péMa KOMIIOHEHTa ra30BOif CMeCH IO ero 06BEMHO# J1071e H Ha06OpOT.

Kucnopoa. Oson. ITonyuenne xucnopoma. Cobupanne M pacrnio3HaBaHHe KHCIOpOAa. XHMHYECKHE
CBOMCTBa KHCIIOpPOJa: B3aUMOJEHCTBHE C METAUIAMH, HEMETa/UIaMH M CIIOXKHBIMH BemecTsaMu. [Ipumenenune
kucnopona. Kpyrosopot kuciiopoaa B IpHPOJE.

Oxcuapl. OGpa3zoBanue Ha3BaHH OKCHAOB No uX dopmynaM. Cocraenerne GopMyn OKCHAOB IO MX
Ha3paHuAM. [IpecTaBUTEIM OKCHIOB: BOJIAa M YTJIEKHCIIBIH ra3, HerameéHas U3BecTs.

Bonopona B npupoje. @H3HUeCKHE U XHMHYECKHE CBOHCTBA BOJIOPOJIA, €ro NoJy4YeHHe U IIPHMEHEHHE.

KucnoTsl, MX cocTaB W UX Kiaccubukamud. VHamkaropel. Tabmuna . pactBopaMmoctd. CepHas H
COJISIHAas KHCIIOTEI, HX CBOHMCTBA U NPHMEHEHHE.

Couml, MX cOcTaB M Ha3BaHHA. PacTBOPHUMOCTH cojeH B Boje. IIpeAcTaBUTeNH CONEH: XJIOPH HATPHA,
kapOonar HaTpus, Gocdar Kanbus.

Iloctosaunas Asoragpo. KommuectBo BemectBa. Mons. MonspHas Macca. KpaTHele eIHHHIED
M3MEpeHHsl KOJIMYeCTBa BellecTBa — MIUIMMONE M KHWIOMOJb, MHJUIMMOJIAPHAS M KHJIOMOJSPHAs MacChl
BEIIECTBA.

Pacuérsl ¢ MCMONB30BaHUEM IOHATHH «KOMMYECTBO BEMIECTBA», (MOJIAPHAs MAaccay,«IoCTOSHHAsA
Asoranpo». 3akoH ABorazpo. MospHbIH 006€M razoobpasnsix BemecTs. OTHOCHTENBHAA TUIOTHOCTH ra3a 1o
apyromy rasy. KpatHele eJHHHIIBI H3MEPEHHS — MIJUIMMOJISPHEIA H KMJIOMOJIAPHEIH 00beMbI ra3000pa3HbIX
BEIECTB.

PacuéTel ¢ WCMONBE30BaHHWEM MOHSATHH «KOMMYECTBO BEIIECTBA», «MOJISPHA’ MAccay», «MOJSIPHBIH
00BéM rasoe», «urciao Asoragpo».I'mapocdepa. KpyroBopot Boasl B npupoje. OH3NYECKHE H XMMHYECKHE
CBOWCTBa BOJBI: B3aMMONEHCTBHE C OKCHAAMH.

OcHoBaHHs, HX cocTaB. PacTBOpMMOCTh OCHOBaHHi B Boje. M3MeHeHHME OKpackd HHIWKATOPOB B
menouHoi cpene. IlpencraBureny menodeii: rTHAPOKCHIBI HATPUSA, KATUSA H KaJIbITHA.

PactBoputens m pacTBopéHHOe BemecTBO. PactBophl. Pactsopenue. I'maparsl. Maccosas nons
PACTBOPEHHOTO BemecTBa. PacyéTsl, CBA3aHHBIE C HCTIOIB30BAHHEM NOHATUACMACCOBAs 10715 PACTBOPEHHOIO
BELIECTBAY,

Hemoncmpayuu
. Onpeznenexne coAepKaHus KUCIOPOJa B BO3AyXE.
. TMonydeHne KHCIOpOZa  pa3jioKeHHeM NepMaHraHaTa Kaaus H MEepOKCHZA BOJOPOJA.
. Cobupanne METOAOM BEITECHCHHA BO3IyXa H BOJIBIL.
. Pacno3napanue kucaoposa.
. T'openne Maraus, xenesa, yris, cepsl H pochopas KUCIOPOJE. -
. KoJsurexkuust okcHaoB. -
. IMonyyenne, cobupaHne U pacro3HaBaHHE BOJOPOJA.
C; T'openue Bogopoaa.
» BsanmozeicTBHE Bonoﬁna ¢ okcugom meau(1l).
. Konnexus MUHepalbHBIX KACIOT,
. IIpaBuno pasbasienus cepoi KHCAOTBL
. Konexuus coneit. -
. Tabnmuna pacTBOPMMOCTH KHCJIOT, OCHOBAHHI M COJIEH B BOJE. -
. HekoTopble MeTaJUThI, HEMETAUTB! H COSAMHEHHUS ¢ KOJHYECCTBOM BEIIECTBA, PaBHEIM | MO,
. Mopgens MomsipHOTO 06BEMa razo006pa3HbIX BEIIECTB.
. Komnexnus ocHoBauwmii. JlaboparopHbie ONBITHI
. [MomyTHeHHe U3BECTKOBOI BOJBI MTPH MPOITYCKaHUM YTIIEKHCIOTO rasa.
. INony4yeHne BOJOPO/A B3aUMOIEHCTBHEM LIMHKA C COJITHON KMCJIOTOMH.
. Pacrio3naBaHue KHCIOTIC NOMOIIBIO HHAHKATOPOB.
. H3MeHeHHe OKpackn HHIMKATOPOB B LICIIOYHOM Cpele.
. O3HakoMJICHWE C TpenapaTaMH IOMAmlHeH WIM IUKONMBHOM anTedyKW: pacTBOpPaMH II€POKCHIA

BOJIOpPO/ia, CTHPTOBOH HACTOMKH HOJa, aMMHAaKa.
Ilpakmuueckue pabomst
1. ITonyuenue, cobupaHue H pacno3HABAHHE KHCIOPOA.
2. Ilomyuenue, cobupaHue H pacno3HaBaHHE BOJOPOJA.
3. Ilpurorosienne pacTBopa C 33IaHHOH MaccoBOH /10/1eH pacTBOPEHHOTO BELIECTBA.

OcHoBHBIE KJIAcChl HeOpraHuvecKux coequnennii (10 vacos)
O6obmenne ceBemennit 00 oxcupax, MX KiaccupUKanuu, Ha3BaHMAX M cBoicTBax. CrocoOb



MOJIy4EHHs OKCHJIOB

OcHoBaHusA, MX KIaCCHPUKALHA, HA3BAHUA U CBOMcTBA. B3anMo/eiCcTBHE C KHCIIOTaMH, KHCIIOTHBIMH
OKCHZIAMM M COJIAMHM. Pa3noxenue HepacTBOPHMBIX OCHOBaHUH. Croco6bl MOMy4EHHs OCHOBAHMIA.

Kucnotsl, ux knaccudukanus u HazsaHus. O6mme XxuMudeckue cBOHCTBa KHCIOT. B3aumoneiicTeune
KHCJIOT € METALIaMH. DJCKTPOXHMHYCCKMH pAJl HanpAKeHHH MeTawioB. B3auMOJCHCTBHE KHCIOT C
OKCHAAMM META/UIOB. B3aMMOJEHCTBHE KHCIOT C OCHOBAaHMAMH -— peEakllud HeHTpanu3auuu.
B3aumoelicTBHE KUCIIOT ¢ colsaMH. [Tonydenue OECKMCIOPOIHBIX H KACIOPOACOACPKAIUIHMX KHCIIOT.

Conu, ux knaccuuKauus W CBOMCTBa. B3aumogelicTBHe coneil ¢ MeTauiamu, 0COOEHHOCTH ITHX
peaknuil. BzanMoieiicTBHE COJIei C COIAMM.

I'eHeTHYECKHE PAIBI META/UIa H HeMeTaUla. I'eHeTHYeCKas CBA3b MEXKAY KIacCaMH HEOPraHWYECKHX
BELIECTB.

Jlabopamopuusie onvimot

. BzaumMoieiicTBHE OKCH/IA KATBIIHA C BOJOIA.

. IToMyTHEeHHE H3BECTKOBOH BOJIBL.

. Peakuus HEATpaIH3a|H.

. [Monyuenue ruapokcuna meau(Il) u ero B3aUMOAEHCTBHE C KHCIIOTOH.
. Pasnoxenne ruapokcuaa meau(ll) npu HarpesaHuH.

. B3auMoielicTBHE KHCIIOT ¢ METAJTIAMH.

. B3aumoecTBHE KHCIIOT C COJIAMH.

. O3HakoMIIeHHE C KOJUIEKIIAEH CONEH.

. Bsaumoeiicteue cynedara meau(1l) ¢ xenesom.

. B3auMomeHCTBHE COIEH C COJIAMH.

. [eHeTHYecKas CBA3b MEK/LY KJIACCAMH HEOPraHHYECKHX BEILECTB Ha MPHMEPE COCAHHEHHH MEIH.

Ilpakmuueckue pabomut
1. Penrenue 3KcriepuMeHTANBHEIX 3a/1a4 110 TeMe «OCHOBHBIE KJIacChl HEOPraHWYECKHX COeIUHEHHUID).

Mepuoanyeckuii 3aKOH W NepHOAHYECKAs CHCTeMa XUMHYecKnX nemenTos JI. H. Menneseesa.
Crpoenue aroma (8 gyacos)

EctecTBeHHBIE ceMEHCTBA XHMHYECKHX JJIEMEHTOB: IIEIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIEI,
ranoreHsl, MHEpTHBIC (Gmaropoamsie) rasel. AmdorepHocTh. AMOOTEpHEIE OKCHABI H THIPOKCHIEL
KomnnexcHbIe COJH.

Orkpoitie 1. . MenaeneesbiM NEPHOJHYECKOTO 3aKOHA H CO3JIAHHE HM MEPHOAWYECKOH CHCTEMEI
XHMHUYECKHX 3JIEMEHTOB. - -

ATOMBI KaK (OpMa CYIIECTBOBaHHMSA XMMMYECKHX 371eMCHTOB. OCHOBHBIC CBCACHHA Q CTPOCHHH
aToMoB. JI0Ka3aTe/IbCTBA CJIOKHOCTH CTpoeHHs aToMoB. OnbiTel Pesepdopaa. [nanerapHas Moaenb CTPOCHHA
aToma.

CocrtaB aTOMHBIX mep#lpomnm, HelTpoHEL. OTHOCHTEbHAA aTOMHAA Macca. B3auMOCBs3b MOHATHH
«IIPOTOHY, «HCHTPOHY», «OTHOCHTENIBHAA 3TOMHAS Maccay.

Mukpomup. DnexTponsl. Crpoeti#ie 37eKTPOHHBIX YPOBHEH aTOMOB XHMH4YECKHX 3nemeHToB 1—20.
[ToHsATHE O 3aBEPIIEHHOM 3/IEKTPOHHO#YDOBHE.

H3otonsl. Ouzndeckuit cmuica cuMBoimku Ileproanyeckoii cucremsl. CoBpemenHas Gopmynuposka
MepHOIMYECKOTO 3aKoHa. VI3MEHEHHUs CBOMCTB JCMCHTOB B NEPHOAAX M IpyNnax Kak QyHKUHMA CTPOCHHS
3JIEKTPOHHEIX 000/104EK aTOMOB.

XapakTepHCTHKA JEMEHTa-MeTAUIa W eMEHTa-HeMEeTa/lla MO0 MX TOJIOKEHHIO B IEPHOMYECKOH
cucteme xumuueckux snementos JI, Y. Menaeneera.

Hemoncmpayuu
. Paznuunsie Gopmbl TabyIHL IEPUOANYECKOH CHCTEMBL.
. MoennpoBasue NOCTpOeHNUs Neproandeckoii cucremsl J1. M. Menneneesa.
. Moenu aToMOB XHMHYECKHX JJIEMEHTOB.
. Mogemu atoMoB 351eMeHTOB 1—3-ro neprozoB. JlabopaTopHLIE ONMBITHI
. [Tonyuenne aMmpOTEPHOTrO THAPOKCHAA U HCCIIEIOBAHHNE €TI0 CBOMCTB.

Xumuyeckas ¢B3b. OKHCIHTENLHO-BOCCTAHOBHTEIbHBIE peaknun (12 yacos)

HonHaa xuMuueckas cBa3b. MoHbI, 00pasoBaHHBIC aTOMAMH META/LIOB H HeMeTawioB. CxeMsl
o6pasoBaHNs HOHHO# CBSI3H Ui GHHAPHBIX coeAHHEHHH. OHHBIC KPHCTAUTHYIECKHE PEIIETKA H QH3HYECKHE
CBOMCTBA BEILECTB C 3THM THUIIOM pemeTok. [lonaTHe 0 popMynpHOH €MHNIIC BELIECTBA.

KoBajieHTHasi XUMHYECKas CBS3b. DJIEKTPOHHBIE H CTPYKTYpHBIe (hopMyisl. [IoHATHE O BaICHTHOCTH.



Kosanentnas Henomspaas cBash. Cxembl oOpa3oBaHHA KOBAJICHTHOH CBA3H JJiA OHHApHBIX COEJHHEHHH.
MouekynApHBIC B AaTOMHBIC KPHCTAUIHYCCKHE PEIIETKH M CBOHCTBA BELIECTB C 3THM THIIOM PEIIETOK.
OneKkTpoOTPHLIATENBHOCTE. Piax  3mexTpooTpuuarensHocTH. KoBaneHTHas mMoNspHas XAMHYECKas
cBa3b. Jlumous. Cxembl 00Opa3soBaHMs KOBAICHTHOH TOMAPHOH CBA3M JUld OHHApHBIX COCAMHEHHH.
MonekyiapHbIE H aTOMHbIE KPHCTA/JIMYECKHE PELIETKH M CBOHCTBA BEIIECTB C 3THM THIIOM PEMIETOK.
Merauingeckas XUMHYECKas CBi3b M MeTa/UIMYecKas KpUCTaUIM4ecKas peméTka. CBoicTBa BellecTs
C 3THM THUINIOM pemeéTok. EnuHas npupoaa XHMHYECKHX CBA3EH.
Crenens okuciaeHHs. CpaBHEHHE CTENEHH OKHCJICHHsA M BaleHTHocTH. IlpaBuna pacuéra creneHei
OKHCJICHHS 110 GopMyIaM XUMHYECKUX COEUHEHHH. :
OKHCIHTETEHO-BOCCTAHOBUTENbHEIE peakiuu. OnpejieleHue CTENEHEeH OKHUCICHHA IS 3JIEMEHTOB,
obpa3syromux BellecTsa pasHbIX KiIaccoB. Peakuun HOHHOro oOMeHa M OKHCIMTEIbHO-BOCCTAHOBHTEIBLHBIE
peakmuu. OKHCIMTENsF W BOCCTAHOBHMTENb, OKHCIEHHWE M BoccraHoBieHWe. CocTaBiieHHE YPaBHEHHH
OKHCIIUTEIbHO-BOCCTAHOBHTELHLIX peakiiii MeTooM 3JIeKTpOHHOro OaynaHca.

Hemoncmpayuu

. BupeodparmenTs! u cnaiinsl «/loHHas XUMHYECKas CBI3bY.

’ Konnexius BemecTs ¢ HOHHOH XMMHYECKOH CBA3LIO.

. Mojieny HOHHBIX KPUCTA/ITMYECKHX PEIIETOK.

. Buneodparmentsl 1 cnaiiasl « KoBajleHTHast XUMHYECKasA CBA3bY.

. Konnexkuus BemecTs MOJICKYISPHOTO X aTOMHOTO CTPOCHHS.

. Moaenn MOIEKYISPHBIX H ATOMHBIX KPUCTA/UIHYECKHX PEIIETOK.

. BuneodparmenTts ¥ cnaiiasl «Meraminyeckas XHAMHAYECKas CBA3BY.

. Konnexuus «MeTtaisl U Criassb».

. B3aumoieiicTBrE IMHKA C CEPOH, CONAHOM KucnoToM, xinopuaom meax (II).

. I'openue maraus.

. B3aumoeiicTeHe XJIIOPHO# ¥ cepoBoOpoHO# Bojsl. JlabopaTopHbIe ONBITH

. H3roToBneHne Moneny, WUTIOCTPHPYIOLIEH CBONCTBA META/IIMYECKOH CBS3H
9 KJIACC

IMoBTOpenne u ofodmenne cBeAeHHH Mo Kypcy 8 kinacca (5 4acos)

Bunapusie coepunaenns. Oxcuasl concobpasyromue u HeconeoOpasyromue. [HAPOKCHIBI: OCHOBaHHA,
amQoTepHBIe THAPOKCHIBI, KUCIIOPOACOACpXKamHe KUCHOTE. CpeaHne, KUC/IbIE, OCHOBHBIC H KOMIUICKCHBIC
COJIH. = -

O6o0menne cBeIeHH O XHMHYECKHX peakuuax. Kraccuukauus XUMMYECKMX DEaKUUd 110
Pa3TMYHBIM TIPH3HAKAM: COCTaBY M YHCIY pearupylomux ¥ o0pa3ylomuxcs BEIIECTB, TEmaoBoMy sddexry,
00paTMMOCTH, W3MCHCHHIO CTCNCHEH OKHCICHHMA OSJEMEHTOB, 00pasylollMX peardpylollue BeLIeCTBa,
arperaTHOMY COCTOSHHIO pean‘ylom;ux BEILECTB, HCIOJIb30BAHHIO KaTaJIn3aTopa.

IloHsATHE O CKOPOCTH xxuuqec‘:‘l;opr peakuuH. DakTOphl, BJIHMAIOIINE HAa CKOPOCTE XHMHYECKHX
peaKkuui: NpUposia pearHpyomIHX BEIECTB, HX KOHIIEHTpAlLlUd, TEMNepaTypa, Ionaak CONPHKOCHOBEHHA,
HanW9ne Katanuzaropa. Karamms. -

Hemoncmpayuu
. (O3HaKOMIIEHHE ¢ KOJUIEKITHAMH METaJLIOB M HEMETALIOB.
. O3HaKOMIIEHHE ¢ KOJUIEKI[UAMH OKCHIOB, KHCIIOT H COJIEH.
. 3aBHCHMOCTh CKOPOCTH XHMHYECKOH PEaKkLHH OT IPHPOIbl PEarHpyIONIHX BEIIECTB.
. 3aBHCHMOCTH CKOPOCTH XHMHYECKOH PEaKIHH 0T KOHIIEHTPALMH PearupyroiuX BemecTs.
. 3aBHCHMOCTh CKOPOCTH XHMHYECKOHW pEakIMM OT IUIOWAH CONPHKOCHOBEHHS pearHpylolux
BENIECTB (KKHIANIUH CIIOI»).
. 3aBHCHMOCTh CKOPOCTH XHMHYECKOM PEaKIMK 0T TEMIIEPATYpPhl pearHpyonMX BENECTB.

Jabopamopnuie onvimol
BszanmozeiicTere aMMuaka U XJ0pOBOAOPOAA.

. Peakuus nefiTpanuzanuu.

. HaGmonenue tennoBoro 3¢dexra peakuuy HeHTpaIH3alUH.

. BzaumopericTere cepHOM KHCoTh ¢ okcuaoMm Mexu(Il).

. PasnoxkeHne nepoKcuaa BOJOPOAA ¢ MOMOILIBIO KaTaja3bl KapToders.

* 3aBHCHMOCTh CKOPOCTH XHMHYECKOH peaKIHH OT NPHPOJsl peardpyroLIHX BellecTB Ha IpHMeEpe

B3aNMOJCHCTBHA PacTBOPOB THOCY/Ib(aTa HaTpUA K XyIopnaa Gapus, THocyIb(aTa HaTPHA U CONAHOH
KHCIIOTBL



. 3aBHCHMOCTh CKOPOCTH XHMHYECKOW PEakIMH OT NPUPOAEl METAUIOB NPH HX B3aUMOJNEHCTBHH C
CONAHOM KHCIIOTOMH. .

. 3aBHCHMOCTE CKOPOCTH XHMHYECKOH peaklHH OT MPHPOALl KHCIOT MNPH HMX B3aHMOJEHCTBHH C
JKeJe30M.

. 3aBHCHMOCTh CKOPOCTH XMMHYCCKOH peaKIMH OT TEMIICPaTyphl.

. 3aBHCHMOCTH CKOPOCTH XMMHYECKOH peaKlii OT KOHLIEHTPalHH.

. 3aBHCHMOCTh CKOPOCTH XHMHYECKOHW peaklMM OT IUIOMAAH CONPHKOCHOBEHHSA pEarnpyromux
BEIIECTB.

. 3aBHCHMOCTh CKOPOCTH XMMHYECKOH PEaKIMH OT KaTaJIn3aTopa.

XHMHYeCKHE PeaklHH B pacTBOpax 31eKTpoanToB (10 yacos)

IMonsTHe 00 3MEKTPOJIMTHYECKOH MHCCONMANMH. ODNCKTPOJMTHI H HE3JIEKTPONHTEL. MeXaHu3M
JHCCOIHAIINH SJIEKTPOJIMTOB C PAa3iIHYHEIM XapakTepoM cBsA3H. CTENeHb MEKTPOIHTHYECKOH JHCCOIHALIHH.
CHIBHEIE U CI1a0BIe SIIEKTPOIIHTEI.

OCHOBHEIE TIONOXKEHHS TEOPHH IIEKTPOIUTHYECKOH auccoumaumu. Kiaccudukanus HOHOB H HMX
cBo¥cTBa. KHCIIOTBI, OCHOBaHHMS H COJIH KaK 371eKTpoiuThl. MIX knaccudukanms v JucconHanus.

O6mmpe XMMHYECKHE CBOHCTBA KHCIIOT: H3MCHEHHE OKpPacKH HHIMKAaTOpOB, B3aHMOJCHCTBHE C
MeTa/UIaMH, OKCHJAaMH H THAPOKCHIAMH METAUIOB M CoiasaMH. MoJsekynspHble M HOHHbIE (NOJHBIE H
COKpamIEHHbIE) YpaBHeHHA peakuui. XUMHUYECKUH CMBICI COKPAMIEHHBIX YPaBHEHHH. YCIOBUSA NPOTEKaHHA
peakiuii MeXIy JIeKTPOIHTaMH [0 KOHIIA. Pa/l akTHBHOCTH METaJLJIOB.

OOmMe XMMHYECKHE CBOMCTBA IIENOYEH: B3aHMOJEHCTBHE C KHCIOTAaMH, OKCHIAMH HEMETAaJUIOB,
comavu. OOmmMe XMMHYECKHE CBOMCTBA HEPACTBOPDHMBIX OCHOBAaHHWMH: B3aMMOJEHCTBME C KHCIOTAMH,
pazIoKEHHE NIPH HarpeBaHHH.

Obue XMMHYECKHE CBOMCTBA CPEHHUX COJICH: B3aMMOACHCTBHE C KHCJIOTAMH, IIEN0YaMH, COJIIMH H
Metatamu. B3auMosielicTBIE KHCIIBIX CONEH €O MIEI09aMH.

I'uaponus kak o6MeHHOe B3aMMOZEHCTBHE COJIEH ¢ BOAOH. I'MApOIH3 COMM CHJIBHOIO OCHOBaHHS H
cnaboit kuenotel. [uaposms conu ¢1aboro OCHOBAHHUS M CHIBHOM KHCIOTHL. Bonopoausiii nokasarens (pH).

CBoiicTBa KHCJIOT, OCHOBaHHi1, OKCHIOB H COJICH B CBETE TCOPHH IEKTPOJIUTHYECKOH NHCCOIHAIHA H
npe/cTaBlIeHHit 06 OKHCIHTEILHO-BOCCTAHOBUTE/LHBIX PeaklUX.

Hemoncmpayuu
. HcneiTanme BEMIECTB H HX PACTBOPOB HA J/IEKTPONPOBOIHOCTE.
- 3aBHCHMOCTD JICKTPOIPOBOJHOCTH YKCYCHOH KHCIOTEI OT KOHLIEHTPALMH.
. JlBwkeHHE OKpaLICHHBIX HOHOB B JIEKTPHYECKOMHIONE. -
. OnpezienieHne XapaKkrepa cpezibl B pacTBopax cosiel. JlabopaTtopHsie OIBITEI o
. Jluccoumanus ciabbiX 37ICKTPOIHNTOB Ha MPUMEPE YKCYCHOH KHCIOTHI.
. H3meHeHHEe OKPacKH HHAMKATOPOB B KHCJIOTHOM cpejie.
- Peaxuusa Hei-irpa.rmaamﬁ pacTBOpa MIENOYH pa3IHUHLIMA KHCIOTAMH.
. TMonyuenne ruapoxcuaa meau(Il) u ero B3auMoeicTBHE C Pa3sIHYHLIMH KHCIIOTaMH.
. B3aumoeiicTere cunbHBIX kucndr ¢ okcunom memu(Il).
. B3aumoeHcTBHE KHCIOT C MET#AIaAMH.
. KauectBennas peakuus Ha KapOoHAT-HOH.
. I[Tonyderne CTyAHS KpeMHHEBOMH kucnoThl. KadecTBeHHas peaknys Ha XJIOPH/I- HIIH CY/Ib(ar-HOHBI.
. H3meHeHHe OKpacKH HHANKATOPOB B LIETOYHOH cpeje.
. B3aumoeiicTBHE MEN0YeH ¢ YIIEKHCIBIM ra3oM.
. KauecTBenHas peakius Ha KATHOH aMMOHHS.
. IMonyyenne ruapokcuaa meau(Il) u ero pasnoxeHue.
= BsanmoneiicTBie kKapOOHATOB ¢ KHCIOTaMH.
. IMonyuenne ruapoxcuaa xenesa(1ll).
. BsaumoneiicteHe xene3a ¢ pactsopoM cynbdara megu(Il).

Ipaxkmuueckue pabomut
1. Pemrenvie 3KCriepUMEHTAIBHBIX 337124 M0 TeMe «DNeKTPOIUTHYECKas JHCCOIHALIHD).

Hemeranabi u ux coenunenus ( 25 yacos)

CTpoenre aTroMOB HEMETA/UIOB M HX T[OJIOKEHHWE B TNEPHOAHYECKOH cucreme. Pan
3MIEKTPOOTPHLATENFHOCTH. KpHCTAIHYeCKHe pemSéTKH HeMeTA/IOB — IIPOCTHIX BellecTB. DusHyeckue
cBoHcTBa HeMeTaIoB, O0mIHe XHMHYeCcKHEe CBOHCTBA HEMETAJIJIOB: OKHC/IMTE/IFHBIE H BOCCTAHOBHTEJILHEIE.

lanoreHsl, CTpOGHHE MX aTOMOB M Moiekyl Pu3HdeckHe M XHMHYECKHE CBOMCTBA IajlOT€HOB.



3aKOHOMEPHOCTH W3MCHCHHs CBOMCTB TaJOTCHOB B 3aBHCHMOCTH OT HX MOJIOKEHHA B MEPUOAHIECKOH
cucreme. HaxoxieHue ranoreHos B NPHPOAE M HX MonydeHHe. BHOJOrHYeckoe 3Ha4Y€HHE H MPHMEHEHHE
raJIoreHoB.

['aI0reHOBOAOPOALI M COOTBETCTBYIOIIME MM KHCJIOTHI: IUIaBHKOBafA, CONfHas, GpoMoBoaOpoOaHas,
HooBoJOpoaHast. [anorernasl. KadecTBeHHBIC peaklMH Ha TaJOTeHH- HOHbL IIpHMEHEHHE COCAMHCHHMMH
TaJIoreHoB.

O6mras xapakTepucTHKa 1eMeHTOB VIA-rpynnsl. Cepa B npupojie ¥ €€ nojyd4eHHe. AJUIOTPONHbIE
MOAM(HKALNH CEPhl ¥ HX CBOHCTBA. XHMHYECKHE CBOHCTBA CEPEI H €€ NPHMEHEHHE,

CepoBOJOPO/: CTPOEHHE MOJIEKYIbI, (PU3HUecKHe U XHMHUYECKHE CBOICTBA, MOyYeHHE H 3HAYEHHE.
Ceposomopoanas kuciora. Cynspuasl 4 ux 3HadeHHe. JIroMHHO(OPEL

Oxcun cepri(1V), ceprucTas KucnoTa, cynb@uTel. KauecTBeHHas peakuus Ha CylbOHT-HOH. OKCHI
cepsl (V1), cepras kucnora, cynsdarsl. Kpucramiornaparsl.

CepHas KHCIOTa KaK CWIBHEIHA dnekTpoiauT. CBokicTBa pa3baBieHHONH CepHOM KHCIOTH KaK THIHYHOM
KHCJIOTHI: B3aMMOJCHCTBHE C META/IaMH, OCHOBHBIMH H aM(OTEepHBIMH OKCHIAMH, OCHOBAaHHAMH H
aM(pOTEepHEIMH T'HIPOKCHIAMH, colisiMu. KadecTBeHHas peakiys Ha Cyab(daT-HOH.

OOmas xapakTepUCTHKA 3€MEHTOB VA-rpynmbl. A30T, CTPOCHHE €ro aroMa H MOJICKYJIbI.
DusnyecKkne 1 XHMUYECKHE CBOHMCTBA M NMPHMEHEHHE a30Ta. A30T B NPHPOJIE H ero OHOJIOrHyecKas polb.

AMMHaK, CTpOEHHE MOJIEKYIBl M (u3HYecKHe CBOHCTBAa. AMMMayHas BOJA, HAIIATHIPHBIA CIHPT,
IHAparT ammuaka. J{OHOpPHO-aKUENTOpHBI MexaHM3M oO0pasoBaHMA CBA3M B KAaTHOHE aMMOHHA.
BoccraHoBuTensHEIe cBOMicTBa amMmmaka. Comu aMMOHHMS M HMX npuMeHeHHe. KauecTBeHHas peakuus Ha
KaTHOH aMMOHHSL.

Oxkcusl a30Ta: HeconeoOpa3yromHe U KHCIOTHBIE. A30THCTas KHCII0Ta M HHTPHTEI.

A30THas KHCJIOTa, €€ TIOTydeHHE H cBolicTBa. HATpaTh!.

®ocdop, crpoenne aroma n awiorponus. Pochunsl. Pocoun. Oxcua docdopa(V) u docdopnas
(oprodocdopnas) kucnora. Docdarsl. i

O6uras xapakrepucTuka 31emMeHToB [VA-rpynnsl: 0co6eHHOCTH CTPOEHHS aTOMOB, IPOCTHIX BEIIECTB
H COGJMHEHHH B 3aBHCHMOCTH OT TMOJIOKEHHS 3JIEMEHTOB B TEPHOAMYECKOHW CHCTEMe. YTIIEpoa.
Amorponaeie  MoguduKkanmH: anMmas, rpapuT. AMopdHBIH yriaepoa: caxa, AKTHBHPOBAHHBLIH Yroib.
Ancopbuna. Xumudeckue cBoHcTa yriepona. KOKCOXHMHYECKO€ NPOH3BOACTBO H €ro IPOMYKIIHA.
KapOuzs.

Oxcupn yrnepoga(Il): crpoenne monexynsi, moxyuenne u cpoiictsa. Oxcun yrnepoma(IV): crpoenne
MONEKYy/bl, TMOJy4eHHE M CBOMcTBAa. YronbHas kuciaota. CONM YrojbHOW KHCIOTHI: KapOOHaTel H
ruapokapOoHaTel. TeXHHYeCKad H MHILEBas Cola. = -

Opranndeckass XWMHS. YT7IeBOIOPOALL. MeTaH, 3TaH W NpPONaH KaK NpeCNbHbIEC (HAChILICHHEIC)
YIJIEBOZOPOABL. DTHIIEH M ALETHNIEH KaK HempeleNbHble (HEHACHINIEHHBIE) YreBOAopoasl. CTpyKTypHBIE
(bopmyss Bewects. ['opeHne yraesoa0poaoB. Peakiuu AeruipipOBanHKs MPEACIbHBIX YIileBOJOPO/IOB.

Crouprtel. JTHIOBBIA ANHPT, €ro MNOJNydYeHHE, NPUMCHEHHE H (H3HOJIOIHYECKOE CHCTBHE.
TpéxaToMHBIH CIUPT MIMLIEPHH. Yiccycrly KHCJIOTa KakK MpeACTaBATE/b KapOOHOBBIX KHCIIOT.

Kpemuuii: cTpoeHHe atoMa M Haxoxzaenue B mpupoae. Cwimmuasl W cwiaH. CBOWCTBa KpeMHHAL.
Oxcuz kpemuausa(1V). KpemaueBas kucora H €€ COJIH.

TIpou3BOACTBO CTEKIa M HeMeHTa. [IpoAyKIus CHIHKATHOH NPOMBIIIIEHHOCTH: ONTHYECKOE BOJIOKHO,
kepamuka, hapdop, passHc. OnTHYeckoe BOJOKHO.

Hemeramnsl B mpupome. DpakumoHHas NEPeroHKa JKUAKOrO BO3AyXa Kak cmoco® momydeHus
KHCJIOpo/a, asora u aprona. [Tonyuenne pocdopa, KpeMHHS, XJI0pa, HOAA. DIEKTPOJIN3 PacTBOPOB.

IMomyuenne CepHONW KHUCIOTHI: ChIPhE, XMMH3M, TEXHOJIOTHYECKAs CXeMa, METOJA KHIIALIEro Clod,
NPHHIHMIEL TerIooOMeHa, MPOTHBOTOKA M LHPKyiuu. Oneym. IIpoH3BOACTBO aMMHMaka: CHIDBE, XHMH3M,

TEXHOJIOTHYECKas CXema. g
HMemoncmpayuu
. Konnexuus Hemerannos.
. Mopen#n KpUCTANTHYECKHX PELIETOK HEMETAIIIOB: ATOMHBIE H MOJIEKY/ISIPHEIE.
. O30HATOP M NPUHIAITEL €0 paboThHI.
. ['opeHne HeMETAUIOB — MPOCTEHIX BEIECTB: cephl, hochopa, APeBeCcHOro Yri.
. OGpa3iibl rajIoreHoB — MNPOCTHIX BEIIECTB.
. B3anMoieiiCTBHE rajloreHoB ¢ METalJIaMH.
s BriTecHeHME XIT0pa OPOMOM HJIM HOJa U3 PacTBOPOB MX COJIEH.
] Kosutekuus npupoAHeIX COEANHEHHH XiIopa.

. B3aumozeicTBHE CEPEI ¢ METAJUIaMH.



. I'openue cepsl B KHCIOPOJE.

. Konnexuusa cynsQpuIHEIX pya.

. KauecTBennas peakius Ha Cynb(OUI-HOH.

. OGecuBeunBaHNE OKPAlIEeHHBIX TKaHEH CEPHACTEIM ra3oM.

. B3aumMozelicTBHE KOHLEHTPHPOBaHHOM CEPHOM KHCIIOTEI C MEJIBIO.

» OO6yrimBaHHE OPraHMYeCKUX BEIECTB KOHIEHTPUPOBAHHOH CEpHOA KHCIOTOM.

. Juarpamma «CoctaB BO3IyXa».

. Bugeopparments u cnaias! «[Ituusu 6azapsn.

. ITony4yenue, cobHpaHue U pacro3HaBaHHe aMMHaKa.

. Paznoxenre OuxpoMara aMMOHHA.

. B3auMonelicTBHE KOHIEHTPHPOBAHHOH a30THOH KHCJIOTEI ¢ MEIBIO.

. I'openne u€pHoro nopoxa.

. Pa3nokeHne HUTpaTa Kajdus H TOpeHHe B HEM JPEBECHOTO YTOJIbKa.

. O6pasus! mpHpoAHEIX coenuHeHuH docdopa.

. I'openune gochopa Ha BO3MyXE H B KHCIOPOZE.

. [Monyuenne Genoro Gocdopa U UCTIEITAHHE €r0 CBOHCTB.

. Komnexuus «O6pa3isl MpUPOIHLIX COCAMHEHUH yTIepoaAan.

. Ioprper H. JI. 3emunckoro. Ilornomenne pacTBOPEHHBIX BEIECTB MM ra3oB aKTHBHPOBAHHBIM
YIIEM.

. VYerpolicTBo IpoTHBOTA3a.

. Moaenu MosieKkyn MeTaHa, 3TaHa, 3THJICHA U alleTHIeHa.

. BsaumoneiicTere 3tineHa ¢ OpoMHON BOIOH M paCTBOPOM IIEPMAHTaHATa KaJIHA.

. O6mue XxuMHYECKHe CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOHM KHCTIOTHI.

. KauecTBeHHas peakuus Ha MHOTOATOMHBIE CITUPTEL.

. Konnexnus «O6pasisl IPHPOIHEIX COSTUHEHUH KPEMHHAM).

. Konnexkuus crekna, kepaMUKH, IEMEHTA ¥ U3JEHH U3 HUX.

. Konnexuus npoayKunH CHIHKAaTHOH MPOMBILLIEHHOCTH.

. BuneodparmenTs u cnatigs! «IIpon3BoACcTBO CTEKIA H LEMEHTAY.

. Komnexuusn «IIpHpoaHbIle COCAMHCHHA HeMeTawlos».BuaeodparmMenTsl H chaiasl «PpakuHoHHas
NIEPETOHKA JKHMIKOTO BO3IyXan.

. Buneodparmentsr u cnaiiasl «[lomydenue Bonopoja, KHCIOPOAa H TalOr€HOB 3IEKTPOJHTHYIECKHM
criocobomy.

. Mopenu anmnapaToB UIA NIPOHU3BOJACTBA CEPHON KATIOTEL. -

. Moens KHIALIEro oM. "

. Moaenb KOJOHHBI CHHTE3a aMMHaKa.

. Buneogparments! u caains! «[IpoM3BOACTBO CEPHOH KHCIIOTBI».

. BuneogparMenTs 1 «IIpon3BOACTBO aMMHaKa».

. Konnexkuus «Crips€ s TOJTyHCH}A CepHOM KHCIOTED). JIabopaTopHEIE OIBITHI

. PacniozHaBaHMe rajoreHu1-HOHOB.

. KauecTBeHHBIE peakiuy Ha cy/MthaT-HOHEIL.

. KauecTBenHas peakius Ha KATHOH aMMOHHA.

. XUMHYECKHUE CBOHCTBA a30THOM KHCIOTHI, KaK JJIEKTPOJIHTA.

. KauecTBenHsIe peakuuu Ha pocdaT-HOH.

. [Monyyenne u cBO¥CTBA YrOJBHOM KHCIIOTBL

. KauecTBennas peakuus Ha KapOOHAT-HOH.

. IIponyckanue yrnekucnoro rasa 4yepes pacTBOp CHIHMKATa HaTpHs.

Hpaxmugeckue pabomst

1. VzyueHue cBOMCTB COJIAHON KHCIIOTHI.

2. WzyueHue CBOWMCTB CepHOM KHCIIOTEL.

3. Iomygenne aMMHaKa H H3y4eHHE €ro CBOHCTR.

4. Tlomyuenne yrnexucnoro rasa. KagecTsenHas peakius Ha KapOOHAT-HOHEL

MeTaniasl 1 HX coeauHenus (17 yacos)

ITonoxeHne MeTannoB B NEepHOAMYECKOM cHucTeMe xumuueckux snemeHToB JI. M. MeHneneesa,
CTPOCHHE aTOMOB M KpDHCTAJJIOB METalIoB. MeTamauyeckas CBA3b M MeTaUIMYEecKas KpHCTaUIHMYecKas
pewéTka. PuzNYECKHE CBOMCTBA METAJUIOB: 3JIEKTPO- H TEIUIONPOBOAHOCTH, OTpa)Kkawmias crocoOHOCTS,
IIaCTHYHOCTE. YEpHBIEC M IBETHBIE METAJUIEL.



Metamibl kKak BOCCTAHOBHTE/IH. DNCKTPOXHMHYCCKHH pAJl HanpokeHui. BiauMmozeicTBHe METAIIOB ©
HeMeTa/UIaMH, OKCHAAMH, KHCIOTaMH, CoJiMH. AmomuHoTepMua. OOmias XapakTepHCTHKA 31eMeHTOB 1A-
rpynnbl. OKCHIB!I H THAPOKCHBI LIEJIOYHBIX META/LIOB, HX MOJy4YEeHHE, CBOMCTBA, MpHMeHeHHe. Baxuelmue
COJIM IENOYHEIX METAJUIOB, MX 3HAYCHHE B NIPHPOJIE U JKH3HU YeJIOBEKa.

Obmas xapakrepucTuka 31eMeHTOB IIA-rpynnbl. OKCHIbl M THIPOKCHIABI HIEIOYHO3EMEJIBHBIX
META/UIOB, HX IOJIyYeHHEe, CBOMCTBA M NpUMeHeHHe. BakHeliline CONMM LIEN0YHO3EMENBHEIX METAUIOB, HX
3HAYCHHE B MPUPOJIE H )KH3HH YenoBeka. KapOoHaThl H rHApoKapO0OHAThl KaIbIHA.

Bpemennas u nocrosHHas XECTKOCTEL BoAbl. Criocobkl ycTpaHeHHs apeme}moﬁ KeéctkocTH. CrniocoOsI
YCTpaHEeHHUs IIOCTOSHHO X ECTKOCTH.

CoenuHeHUs aMOMHHUA B NpHpojie. XMMHUYECKHEe CBOMcTBa amoMuHMSA. OCODEHHOCTH OKCHIA H
THIPOKCH/IA AIIOMHHHASA KaK aM(OTEPHBIX COEIMHEHHH. Baxkueimme coln amoMHHAA (XI0puz, cyabdar).

Ocobennoctn cTpoenus atoma xkenesa. JKeneso B mpupoae. Baxkneitmme pyast xenesa. [lonyuenne
uyryna u cramm. Okcuast u raapoxcuas xkenesa(ll) u (IIT). Conn xenesa(Il) u (III). OGHapyxeHHe KATHOHOB
JeJie3a B pacTBope. 3HauCHUE COeTHHEHHUH XKernesa.

Kopposus razosas (XHMHYECKas) H JIEKTPOXHMHYECKas. 3alIHTa METAUIOB OT KOppo3HH. Merauisl B
npupoje. [Tonarne o metanyprun. YépHas u nBeTHad MeTamTyprus. [IMpoMeTaTypris, ruipoMeTaTypris,
anexTpomeramtyprua. Jlomennsiit nponecc. [TepepaboTka 9yryHa B craib. DI€KTPOJIH3 PACILIdBOB.

Hemoncmpayuu
. B3aumopelicTBre HaTPHUs, TATHA H KATBIHA ¢ BOJOH.
. I"openue HaTpus, MarHus | xKee3a B KHCIOPOJeE.
. Bemnbimka TepMUTHOM cMeCH.
. BsaumopeiicTBHE cMECH MOPOIIKOB CEPhI M JKeJe3a, IINHKA U Cephbl.
. BzauMoaelcTBHE AFIOMUHHAS ¢ KHCIIOTaMH, IIEI0YaMH M BOJIOH.
. BzaumonelicTBre kKejle3a ¥ MEIH C XJIOPOM.
. B3aumopeiicTBre MelH ¢ KOHIICHTPHPOBAHHOH CEPHOI KUCIIOTOH M a30THOMN KuCioToH (pa3basiieHHON
M KOHIIEHTPHPOBaHHOM).
. Oxpacka njaaMeHH COeAWHEHHIMH LIEeJIOYHEIX METaJLIOB.
. Oxpacka n1aMeHH COeIMHeHHIMH MIeJIOYHO3EeMEeILHEIX METaIUIOB.
. T'amenne u3BeCTH BOAOH.
. ITony4enne xEcTKOM BOABI B3aUMOACHCTBHEM YITIEKUCIIOTO Ia3a ¢ H3BECTKOBOH.
. Ycrpanenne BpeMEHHOH XKECTKOCTH KHITAICHHEM.
. Ycrpanenne NoCTOAHHOM KECTKOCTH A00aBIICHHEM COJIbI.
. HoHuTel ¥ NPHHLMI KX ASHCTBUA (BUAEO(parMenT). -
. Konnexuus mpupoAHBIX COEMHEHUH aIIOMHHHA. -
. BupeopparmenTr! B cnaias!l «OKCHJ aTIOMHHHA H €70 MOIHQHKALHHY.
. TTony4yenne aMm(pOTEPHOr0 rUAPOKCHAA ATIOMHHHA H HCCIIEA0BAHHE €r0 CBOMCTB.
. Konneknusa «XuMHYCCKEHE HCTOYHHKH TOKa».
. Pesynbratel mIHTEIBHOTO alccnelymcﬂ'ra 10 W3YYEHHIO KOPPO3HH CTANBHBIXH3JIENNH B 3aBHCHMOCTH
OT YCJIOBHii MPOLIECCOB.
. Boccranosnenue meau u3 okcrra mean(Il) Bonoponom.
. Buaeodpparmentsl u cnaiiasl «[Ipou3BoACTBO YYryHa U CTATHY.
. BupeodparmenTs! u craiiasl «M31en1s U3 9yTYHA H CTAITH».
. BuaeodpparmenTs u cnaiiel «[Ipou3BoacTBo amoMmunus». JlaGopaTopHbIe ONBITHI
. B3aumopeiicTeue xKenesa ¢ pactBopoM cyabgara meau(Il).
. IToxyuenue n3BECTKOBOH BOBI M OMBITHI C HEH.
. ITonyyenue ruapoxcuaos sxenesa(ll) u (III).
. KauecTBeHHEIE peakIIHH Ha KATHOHEI XKeJe3a.
Ipaxmuueckue padomul

1. XKéctrocTs BozIb! ¥ criOcOOBI €€ yeTpaHeHus.
2. Pemtenne IKCIMEPHMEHTANIBHEIX 3aa4 1o TEME «Meranne».

XHMHS H OKpY:Kalouas cpeaa (2 yaca)
Crpoenne 3emuH: sapo, MaHTHA, 3eMHas Kopa, nmurocdepa, ruapochepa, armocdepa. Xumudeckuit
coctas 3emian. lopHsie nopoasi. Munepanst, Pynst. Ocafogssie ropusie nopost. [Tone3Hble HCKONAEMEIE.
HcToyHnKH XMMHYECKOTO 3arpA3HEHHA OKpYyXaroleH cpensl. ['obaibHble 5K0I0rHYeCcKHe NpobIeMsl
9eJIOBEYECTBA: HapylleHHe OHOTeOXMMHYECKMX KPYrOBOPOTOB XHMHYECKHX OJJIEMEHTOB, IOTEIUICHHE
KJINMaTa, KACIOTHEIC NOKAX U Ap. O30HOBEIE ABIpEl. MeEXIyHapoaHOe COTPYAHHYECTBO B 00JaCTH OXpaHbI



OKpY’Kalomeil Cpeibl OT XHMHYECKOTO 3arpA3HEHHUA. «3eNEHas XUMH».
Hemoncmpayuu
BuneopparmenTsl u cnaiiasl «Ctpoenne 3eMiH B €€ XHMHUYECKHH COCTaBy.
Konnexuus MUHEPANIOB H TOPHBIX MOPOJ.
Komnexuus «Pyzasl METaJLUIOBY.
Buneodparments 1 ciainsl «I1o6anbHbIe 3KOJOrHYECKHE POOIEMEI YETIOBEYECTBAY.
BuneodparMeHTEl M ClIaiabl O CTENICHA YKOIOrHYeCcKoi YMcToTH ToBapa. JlaGopaTopHbIe ONMBITHI
H3y4yenue rpaHuTa.
V3yyeHne MapKUPOBOK Pa3IMYHbIX BUIOB IPOMBIILIEHHBIX H IIPOJIOBOJILCTBEHHBIX TOBAPOB.

Obobmenne 3HAHHH MO XHMHH Kypca ocHOBHOM mKojasl. IoaroroBka Kk OCHOBHOMY

rocyJiapcTBeHHOMY Kk3aMeny(7 4acos).

Crpoenne aToMa B COOTBETCTBHH C MOJIOKEHHEM XMMHYECKOro 3/1eMEHTa B TIEPHOJHYECKOH CHCTEME.

CrpoeHHe BelllecTBa: XHMMHYeCKas CBfA3b M KpPHCTAIMYECKas pelIETKa. 3aBHCHMOCTE CBOMCTB
00pa30BaHHBIX 3TEMEHTAMH IPOCTHIX BEIIECTB (META/UIOB, HEMETAILUIOB, 0J1arOpOAHLIX I'a30B) OT MOJI0XXEHHA
3JIEMEHTOB B MEPHOIHYECKOHM cHcTeMe. THIIONOrHA HEOPraHMYEeCKHX BEILIECTB, pa3fielicHHE MX Ha KIacChl H
rpyIisl.

Ilpu3Haku M YCIIOBHSA NPOTEKAHHA XHMHYECKHMX peakumi. THMoJorHd XHMHYECKHX peakiud Mo
pa3HYHEIM NpH3HakaM. Peaknuu noHHOTO 0OMeHa. OKHUCIHTENBHO- BOCCTAHOBHTE/ILHBIC PEAKIIHH.

XuMHUECKHe CBOMCTBA NPOCTHIX BEIIECTB. XapaKTepHBIE XMMHYECKUE CBOHCTBAa coJsieo0pasyrommx
OKCHJIOB, THIPOKCHIOB (OCHOBAHHI, KHCJIOPOCOAEPKAIINX KUCIIOT H aMOTEpHEIX THIPOKCHAOB), COJICH.

ITI. Temarnyeckoe MJIAHHPOBAHHE ¢ YKA3aHHEM KOJHYECTBA YacoB, OTBOAHMBIX HA
OCBOEHHE KaKI0H TeMbI =

Nen/n | Hazpanue Temsl, paszaena Kom-Bo | K.p.
4acoB
8xmacc
1. HauansHsle NOHATHA ¥ 3aKOHEI XHMHU 20
JacoB 1
2, BakHeHmue nMpeACcTaBUTEIH HEOPraHWMIECKHX BEICCTB. 18 1
KonuuecTBeHHBIEC OTHONICHHA B XHMHUH - 4acoB
3. OCHOBHBIE KJIACCHI HEOPTAHWYECKHUX COEIMHEHUI 10 1 -
4aCOB
4. INepnoauuecKkuii 3aKOH U NEPHOAUYECKaA CHCTEMa XHMHYCCKUX 8 gacos | 1
anemenToB [1. M. Megineneesa. Ctpoenue atoMa
3 XuMHYECKas CBA3b. Omcnmegano—soccranonnrenbme peaxkuuu 12 1
HEOpraHHYeCKHX COeANHEHUH 9acoB
=
Hroro: 68 5 yacoB
4acoB
Ixaace
L. TloBropenne 1 0600KIcHNE CBEACHHII 1O KYPCY 8 kiacca. 5 gacos
XUMHYECKHE PEeaKIIHH
2. XUMHYECKHE peakuy B pacTBOpax 10 1
YacoB
3. HemeTariel 1 UX COeMHEHS 25 1
9acoB
4. Metamibl U HX COCAMHEHHS 17 1
9acoB
5t X¥MHA ¥ OKpyJKaronlas cpesa 2 gaca
6. O06001menne 3HaHU# 10 XMMHH 33 KYPC OCHOBHO# LIKOJIBI 7 1
MIOATOTOBKA K OCHOBHOMY IOCYAapCTBEHHOMY 9K3aMEHY 4acoB




Hroro:

66
4acoB

4 gaca




