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IosicHuTeNLHAS 3aIHCKA

WsyueHne XUMHM B OCHOBHOW LIKOJIE TIPU3BAHO OOECTIEYUTH: (POPMHUPOBAHME OCHOB XUMHYECKOTO 3HAHMS —
BOKHEHIMX (DaKTOB, MOHATHH, XMMHUYECKUX 3aKOHOB M TEOPHH, sI3bIKa HAYKH, a TAKXKE JOCTYIHBIX YYaIUMCS
0000IIeHHI MUPOBO33PEHUYECKOTO XapaKTePa,
pasBHUTHE YMEHUI HAOMFOIATh ¥ OOBSICHSITH XUMITYECKHE SIBJICHUSI, TIPOUCXO/SIIIE B TAOOPATOPUH, Ha MPOM3BOICTBE, B
MOBCEHEBHOM JKH3HH,
(bopMEpoBaHre YMEHHIA 0e30MacHOro OOpaleHUs C BEIECTBAMH, UCTIONB3YEMbIMH TPU BBITOTHEHUH
HECJIO)KHBIX XUMUYECKHX OITBITOB U B [TOBCEIHEBHOM KU3HU;
BBIPAOOTKY Y YUAIIMXCsl TOHMMAaHKS! OOIIECTBEHHON MOTPEOHOCTH B PA3BUTHH XUMHH, & TaKkKe (POPMHUPOBAHKE Y HUAX
OTHOIICHUST K XUMHH KaK BO3MOKHON 00J1acTH Oy IyIIei MpaKTHYeCKOM e TeTbHOCT,
Pa3BUTHE JIMYHOCTH OOYHAOIIMXCS, X WHTEIUIEKTyaIbHOE M HPABCTBEHHOE COBEPLICHCTBOBAHHME, (POPMHUPOBAHHE Y
HMX I'YMaHHUCTHYECKHUX OTHOLIEHHH F SKOJIOTHYECKH LENIeCO00pa3HOro MIOBEACHHS B OBITY M TPYIOBOH AESITEILHOCTH.

Pabouass mporpamMma mpenHa3HaueHa sl U3yYeHUs XuMuUM B 8, 9 Kjaccax OCHOBHOWM
obmeoOpasoBarenpHOM mKkoybl Mo yuedbuuky O.C. 'abpuensna YueOHUK cOOTBETCTBYeT DenepanibHOMY
roCyJIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAPTy OCHOBHOTO OOIIero oOpa3oBaHUs MO XUMHUH U Peau3yeT
aBTopckyro mporpammy O.C. Tabpuensna. Bxomur B denepanpHblii mnepeueHb  yueOHHUKOB,
pPEeKOMEH/IOBaHHBIX MUHHUCTEPCTBOM 0Opa3oBaHusl U Hayku Poccuiickoii Deneparinil K UCMOJB30BAHUIO B
oOpaszoBaTeNbHOM —mporecce B 00meoOpa3oBaTENbHBIX  YUPEXKIEHUSX. YUeOHHMK HuMeeT Tpud
«PexomennoBano MuHuCTEpCTBOM 00pazoBaHus U Hayku Poccuiickoii @eneparium.

Henu n3ydyeHus: yueOHOro Kypca XUMHH:
— OCBOEHHE BAKHEHMIINX 3HAHUH 00 OCHOBHBIX MOHATHSIX U 3aKOHAX XMMUH, XUMHUYECKONH CHMBOJIHKE;
— OBJIAZEHHE YMEHUSMH HaONFOAAaTh XHUMHYECKHE SIBICHHS, TNPOBOAMTh XHMHYECKHH SKCIEPHUMEHT,
NPOM3BOIUTH PacUeThl HA OCHOBE XMMHUYECKHX (POPMYJI BEIIECTB U YPABHEHUN XUMHYECKIX PEAKLUH;
— pa3BUTHE TO3HABATEJIHBIX WHTEPECOB U HMHTEJUIEKTYAJIbHBIX CIIOCOOHOCTEH B mpouecce MPOBEACHUS
XUMHYECKOTO SKCIIEPUMEHTA, CAMOCTOSITEIbHOTO TPUOOPETEHNSI 3HAHUH B COOTBETCTBUHU C BO3HUKAIOIIUMHU
JKU3HEHHBIMH NTOTPEOHOCTSIMH;
— BOCIHHTaHHE OTHOLIEHHS K XUMHUH KaK K OJHOMY U3 (PYHAAMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U
3JIEMEHTY O0IIEeYeIOBEYECKON KYIbTYPHI,
— TNPUMEHEHHUE MONTyYeHHbIX 3HAHUH 1 YMEHHUH 111 O€30MacHOrO UCTIOIB30BAHUS BEIECTB U MATEPUAJIOB B
OBITY, CENIbCKOM XO3SIHCTBE M HA MPOM3BOACTBE, PEIIEHHs MPAKTUYECKUX 3371a4 B IMOBCEIHEBHOH XKU3HH,
npeaynpexaeHus ABJIeHUH, HAHOCSIIUX BPe]l 3J0POBbIO YeJIOBEKa U OKpYIKarolel cpene.

3anaum yueOHOro Kypca:
— (OpMHUPOBAHKE V yYAITUXCS 3HAHUH OCHOB HAayKW — BaXKHEHIMX (DAKTOB, MOHSTHIA, 3aKOHOB M TEOPHIA,
XUMHYECKOTO SI3bIKa, JOCTYMHBIX 000OILICHHI U MOHITHH O MPUHLIIIAX XUMHYECKOTO MPOU3BOJICTBA,
— pasBuTHE yMEHHUH padoTaTh C BELIECTBAMH, BBIMOJHATH HECJIOXKHBIE XUMHYECKHE OIBITHI, COOJIONATh
NpaBUiIa TEXHUKN O0€30MacCHOCTH, TPAMOTHO NPUMEHSTh XUMHUYECKHE 3HAHUS B OOIIEHUH C TIPUPOAOH;
— PACKpBITHE POJIH XHMMUHU B PEIIEHUH MI00aTbHBIX MPOOIeM 4eI0BEUYECTBa,
— pa3BUTHE JIMYHOCTH OOyd4aromuxcs, (GOPMHPOBAHHE Y HHUX TyYMAHUCTHYECKHUX OTHOLIEHWH U
SKOJIOTUYECKH Le1ecO00Pa3HOro MOBEASHHS B OBITY U B TPYIOBOH AEATEIbHOCTH.
B cooTBeTcTBHU C yUEOHBIM IJIAHOM HA U3yUEHHE XUMHH OTBOIUTCS

KOJI-BO YaCOB B HEEJIIO KOJI-BO YacOB
8 Kjacc 2 68
9 xiacc 2 68

ILnanupyembie pe3yabTaThbl H3Y4eHHs Y1eOHOI0 mpeaMeTa
JINYHOCTHBIMH Pe3yJbTATAMH H3yUCHUS NPEeaMeTa K XUMUSD» SIBJISTIOTCS CICAYIOIINE YMEHMUS:
1. I'paskaaHCcKoe BOCIHTAHHME: TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH IpaKIaHWHA M PeaH3aluu
€ro Impas, MPeNCTaBICHHEM O XUMHUYECKHX OCHOBaX (DYHKUIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYD, SIBJICHHM,
MPOLEAYp TPAKIAHCKOTO 0O0IIecTBa (BBIOOPHI OMPOCHI U Tp.); TOTOBHOCTBIO K OOCYKIEHHIO 3THYECKUX
npolbyieM, CBSI3aHHBIX € TPAKTHYECKMM TPUMEHEHWEM JOCTIIKEHUH HAayKu, OCO3HAHMEM BaKHOCTH
MOPAJIbHO-3TUYECKUX NPUHIIUIIOB B E€SITEIBHOCTU YUYEHOIO.
2. llaTpuoTHYecKOe BOCIHMTAHHE. NPOSBJICHUEM HHTEpeca K MPOLUIOMY U HACTOSLIEMY POCCHICKOMN
XUMHH, LIEHHOCTHBIM OTHOIICHUEM K AOCTHXKEHUAM POCCUHUCKHUX XUMHUKOB WU POCCHUHUCKONH XUMHUYECKOMN
IIKOJIbI, K HCITOJIb30BAHUIO STUX JOCTKEHHUH B PYTUX HAYKaX U MPHUKIATHBIX cepax.




3. /IyXOBHO-HPABCTBEHHOE BOCIHTAHHE TOTOBHOCTb K Pa3HOOOPa3HOH COBMECTHOH AESITEIBbHOCTH NPHU
BBIMOJIHEHNH y4eOHBIX, TIO3HABATENbHBIX 3a7a4, CO3JAaHHHM Y4YeOHBIX TIPOEKTOB, CTPEMIIEHHE K
B3aHMOIIOHMMAHHUIO M B3aHMOIIOMOIIH B TpOIecce 3TOH y4eOHON NeATeNbHOCTH, TOTOBHOCTH OLICHUBAThH
CBO€ TIOBEACHHUE M TMOCTYIKA CBOMX TOBApHINEH C MO3MLMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM
OCO3HAHUS MOCNIEACTBHUI MOCTYKOB.
4. DcTeTHYecKoe BOCHHTAHHE. CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHUECKOMY BOCIHPHUSTHIO
XUMHYECKUX OOBEKTOB, 3a7a4, PEUICHUH, PacCyKACHUH YMEHHIO BUETh XMMHUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE, MPUOOIIEHNE K YHUKAIIBHOMY POCCHICKOMY HayYHOMY HACIJIEAHIO, TOMYJISIPU3ALHS POCCHICKIX
KYJbTYPHBIX, HPABCTBEHHBIX U CEMEHHBIX LIEHHOCTEH.
S. ®u3znyeckoe BOCHUTAHNE, (DOPMHPOBAHHE KYJIbLTYPbI 310POBbsI H IMOUHOHAJILHOIO 0J1ATONOJIYYHS:
TOTOBHOCTb NMPUMEHITh XUMHYECKHE 3HAHUS B MHTEPECax CBOETO 37OPOBbs, BEIECHHE 310pOBOro obpasa
KU3HU  (3I0pOBOE MNMUTaHME, COAAHCUPOBAHHBIN PEKUM 3aHATHH W OTABIXA, peryiisipHas (usuueckas
aKTUBHOCTB); COPMHUPOBAHHOCTh HaBbIKAa peuiekCHu, NMPHU3HAHHME CBOETO MpaBa HA OLIMOKY M TaKOTO
JKE MpaBa JIPYroro 4ejoBeKa.
6. TpyaoBoe BOCIIUTAHME. YCTAHOBKA HAa aKTMBHOE YYaCTHE B PEIIEHUH MPAKTHUECKUX 3a/1a4 XUMHUYECKOM
HAIPaBJICHHOCTH, OCO3HAHHE BAXHOCTH XUMHUYECKOTO OOpa3OBaHMs HA TNPOTSHKEHUU BCEH KU3HH U
yCIEITHON MPO(ECCHOHANBHON NEATENbHOCTH M Pa3BUTHE HEOOXOAMMBIX YMEHUH; OCO3HAHHBIA BBIOOp U
NOCTPOCHHE HWHIWBUAYAIBbHON TPAaeKTOPUH OOpa3OBaHUsl M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
UHTEPECOB 1 OOLIECTBEHHBIX MOTPEOHOCTEH.
7. IK0JI0rHYeCKOe BOCIUTAHNE OPUEHTALIUS HAa NMPUMEHEHHE XUMUYECKUX 3HAHUH JJIST peIleHus 3a1a9 B
00JIaCTH COXPAHHOCTH OKPY)KAKOLIeH Cpenpl, IUIAHUPOBAHHE IMOCTYNKOB W OLIGHKU HX BO3MOXKHBIX
MOCJTIEACTBUI UIA OKPYXKAKOILIEH Cpenbl; OCO3HAHHE IJIO0ANbHOrO XapakTepa SKOJOTHYECKHUX MpodyieM U
MyTeH UX PELICHMUS.
8. IleHHOCTH HAYYHOIO NMO3HAHHS OPHEHTALUS B JEITEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
NpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHUS YEJOBEKA, MPUPOABI U OOINECTBa, MOHUMAaHHE
XUMHYECKOW HayKd Kak c(epbl YeIOBEUYEeCKOH IeATeNIbHOCTH, STANOB €€ pa3BUTUS U 3HAYMMOCTH IS
Pa3BUTHA LMBHIIM3ALIMY;, OBJIAICHUE SI3BIKOM XUMHH M XHMHYECKOH KYJbTYPOH KakK CPEACTBOM IO3HAHUS
MHpa, OBJaJeHHe MPOCTEHINNMH HABBIKAMH MCCIIEIOBATENbCKON NESITEIbHOCTH.
MeTtanpeAMeTHBIMH  pe3yJIbTaTAMH ~ W3y4YEHUs Kypca «XuMHUsA»  sABIseTcss  (HOpPMHUPOBaHHUE
YHHBEpCaJIbHBIX yueOHbIX aevcTeuil (YVY ).
Perynstusuble YVY/I:
— CaMOCTOSITENIbHO OOHAPYKUBATh U (POPMYJIUPOBATH yUeOHYIO MpobieMy, OnpenessiTh Heib yueOHOH
TesTeTbHOCTH,
— BBIIBUTATh BEPCHHM pELICHHs NPOOJEMbl, OCO3HABATb KOHEYHBIH pe3yJbTaT, BBIOUPATh U3
NPEIJIOKEHHBIX U HCKATh CAMOCTOSITENIbHO CPENCTBA TOCTHUIKEHUS 1IeITH,
— COCTaBJIATh (MHAMBHUIYAJIbHO MK B TPYTIIE) IJIaH PEIIEHHs TPOOIEMBI;
— paboTas mo miuaHy, CBEPSATh CBOU NEHCTBUS C LETBIO H, IPU HEOOXOIUMOCTH, UCTIPABIATh OLIHOKU
CaMOCTOSITEIIBHO;
— B IMAJIOTE C YYHUTEJIEM COBEPIIEHCTBOBATH CAMOCTOATENBHO BbIPAOOTAHHBIE KPUTEPUH OLICHKH.
IToznaBatenbabie YY1
— aHAJIM3UPOBaTh, CPABHUBATh, KJIACCHPUUUPOBATh U 0000IATH (aKThl W SIBJICHUS, BBIIBIATH WX
PUYHHHO-CJIEICTBEHHBIE CBSI3HU.
— OCYILIECTBJISITh CPaBHEHHE, KIACCU(PHUKAIINIO, CAMOCTOSITEIbHO BBIOMPAsi OCHOBAHUS M KPUTEPHUHU IS
YKa3aHHBIX JIOTHYECKUX OTEPaLni;
CTPOUTB JIOTHYECKOE PAcCy KACHHE, BKIIOYAIOIIEe YCTAHOBICHHE PUYHHHO-CIIEICTBEHHBIX CBSI3EH.
CO371aBaTh CXEMAaTUUECKHE MOJIEIH C BBIJEIICEHUEM CYLIIECTBEHHBIX XapaKTePUCTHK OObEKTa.
— COCTaBJISITh TE€3HCHI, PA3JINYHBIE BUIBI TUIAHOB (IIPOCTHIX, CJIOXKHBIX U T.I1.).
npeoOpa3oBbIBaTh HHPOPMALIMIO M3 OAHOTO BHIA B Apyroi (Tabiuiuy B TEKCT H I1p.).
— YME€Th OINpENeNsiTh BO3MOJKHBIE HMCTOYHHUKHM HEOOXOAMMBIX CBENEHHH, NPOM3BOAUTH IOUCK
UH(pOPMaLINH, aHAIU3UPOBATh M OLICHUBATH €€ TOCTOBEPHOCTD.
Kommynuxamuensie YVJ[:
— CaMOCTOSITENIbHO OPTaHW30BBIBATH yUeOHOE B3aMMOIEHCTBUE B TpyIe (ONpeneisiTh O0mue e,
pacrpenensiTh poJin, JOrOBAPUBATHCS APYT C APYTOM U T.1.).




IlnanupyemMble npegMeTHbIE Pe3YJIbTATHI 0OCBOCHHUSI YUeOHOr0o npeamera:

Paszpen BBINYCKHUK HAy4uTCS BbINyCKHHK NOJYYHT BO3MOKHOCTD
Ucnonb3oBarh MOHSTHE O XUMHYECKOM
sjeMeHTe u (opMax ero CylieCTBOBAHUS:
ATOMBI dop yu [TonuMaTe poSb XUMHU B JKH3HH
CBOOOMIHBIX aTOMax, MPOCTBIX U CJIOMKHBIX
XHMHYECKHX YeJIOBEKa.
BEILECTBAX.
3JIEMEHTOB .
OTJIMYATh X UMUYECKUX PEaKLHUi OT
(bU3NIECKUX SIBJICHHI.
OIpeeNsiTh POJib PA3IMYHBIX BELIECTB B
MOHUMATb POJIb BEIIECTB U
NPUPOIE U TEXHHKE;
XUMHYECKUX MPOLIECCOB
OOBSACHITH  POJIb  BELIECTB B  HX
MPOBOUTH X UMUYECKHE OTBITHI U
KPYTrOBOpOTE.
IIpocteie SKCIEPUMEHTBI U OOBSCHATD HX PE3YJIbTATHI.
NPUBOIUTH  TPUMEPBI  XUMHUYECKHX
BEIIIECTBA UCIOJIB30BATh 3HAHUS XHUMHUH MTPU
MPOLIECCOB B MPUPOLIE,;
COOJIFOIEHIH TIPABHIT HCIIOIb30BAHHMS
HAXOIMTh YEPThbI, CBUICTEJbCTBYIOLINE
OBITOBBIX XUMHUYECKHX MPENaparos,
00 of0mux TnpHU3HAKAX XUMHYECKUX
pasnuuaTh OnacHble U Oe30MacHbIe BELeCTBA
MPOLIECCOB M MX PA3THUHSIX.
OIpeessiTh POJib PA3IMYHBIX BELIECTB B
NPUPOIE U TEXHHKE;
OOBSACHITH  POJIb  BELIECTB B  HX
MOHUMATb POJIb BEIIECTB U
KPYTrOBOpOTE.
XUMHYECKUX MPOLIECCOB
NPUBOIUTH  TPUMEPBI  XUMHYECKHX
NPOBOMUTh  XUMHYECKHE  OMBITHI |
MPOLIECCOB B MPUPOJIE,
CrnoxHbie SKCIEPUMEHTBI U OOBSCHATD HX PE3YJIbTATHI.
HAaXOIMWTh YEPThI, CBUICTEJIbCTBYIOLINE
BEIIIECTBA UCMONIB30BATh  3HAHMS  XUMHUH  TPH
00 of0mux TnpHU3HAKAX XUMHYECKUX
cobmoneHnu NpaBHIT UCIIOJIB30BAHHUSI
MPOLIECCOB U MX PA3TUYHSIX.
OBITOBBIX XUMHUYECKHX MPENaparos,
OLIEHHBATh TIOBENCHHE YEJIOBEKa C
pasnuuaTh OnacHble U OE30MacHbIe BELeCTBA .
TOYKHU 3peHust XUMHYECKOM
0e30MacHOCTH IO  OTHOIIGHUIO K
YeJIOBEKY U MPHUPOAE:
UCIOJIB30BATh XUMUYECKUE 3HAHUSI B ObITY
XapakTepu3oBaTb  METOAbl  XUMHYECKOIl
Pagmsopenye HaYKH (mabnronenmue, CpaBHEeHHE, | OOBSCHATH 3HAYEHUE BEIIECTB B KH3HU
P ' SKCIEPUMEHT, M3MEpPeHHe) W WX pPOJb B | U XO3SIHCTBE YeJOBEKa.
P MO3HAHWUHU TPUPO/IbI,
NPOBOIUTh  XUMHYECKHE  OMBITHI |
HKCIEPUMEHTbI  OOBSCHSITH HX PE3YJIbTAThL.
MePEeUNCISITh OTIIHYUTEbHbIE CBOICTBA
XUMHUYECKUX BEILECTB;
pasnuuaTb ~ OCHOBHBIE  XUMHYECKHE
MPOLIECCHI;
OTpeessiTh OCHOBHbIE KJIaCChI
MeTais OOBSICHIITD MHUP C TOYKH 3PEHUS] XUMUHU HEOPraHUYECKUX BELIEeCTB,
MOHUMATh CMBICIT XHUMHYECKUX
TEPMHHOB.
OLIEHHBATh MMOBEJCHUE YeJIOBEKA C
TOYKH 3PEHHST X UMHYECKOI
0€30MacHOCTH 10 OTHOIIEHHIO K
YeJIOBEKY U MPHUPOAE:
MePEeYUCISITh OTIHYUTEbHbIE CBOICTBA
Hemeranbt OOBSICHIITH MUP C TOYKH 3PSHUS] XUMUHN XUMHYECKUX BEINECTB,

pa3jniaTb OCHOBHBIC XUMHNYECCKHE




MIPOLIECCHL,

ONpenensaTh OCHOBHbIE KJIACChl
HEOPraHUYEeCKUX BEILECTB;

MOHUMATh CMBICT XHUMHUYECKUX
TEPMUHOB.

Pabouas mporpaMMa mocTpoeHa Ha OCHOBE KOHLIEHTPHUYECKOTO IMOAXOAA. JTO JOCTHraeTcsl MyTeM
BBIWICHCHHS] TUAAKTUYECKOM EAMHUIIBI — XHUMHUYECKOTO 3JIEMEHTa - W JalbHEHIIEM YCIOXKHEHUU U
pacIiUpeHUH €e. 3[eCh TAKOBBIMH BBICTYHAOT ()OPMBI CYIIECTBOBaHUs (CBOOOMHBIE aTOMBI, TIPOCTHIC W
CIIOKHBIE BEIeCTBAa). B mporpamMMe y4HUTBIBAETCS pean3alisl MEKIPEIMETHBIX CBsi3ed ¢ KypcoM (pU3UKH
(7 xnacc) u Omonormm (6-7 KJaccel), TA€ MAAaE€TCSd 3HAKOMCTBO C CTPOEHHUEM aToOMa, XHMHUYECKOU
OpraHu3aluel KJIETKH U mporeccaMu 0OMeHa BEIIeCTB.

OcHoBHO# (popmoii opraHu3anuy y4eOHOro mpolecca sBJSIeTCsl KJIACCHO-ypOYHast cucreMa. B kauecTse
INOTOMHUTENbHBIX ~ (opM  opraHm3ammu  0Opa3oOBaTENbHOTO  MpPOLECCAa  HCIOJB3YeTCss  CHCTEMa
KOHCYJIbTAlIMOHHOW TIOAEPKKY, WHIUBUAYAJIbHBIX 3aHSTHH, CAMOCTOSITEIbHAasl padoTa ydYalmuxcs ¢
UCTIOJIb30BAHNEM COBPEMEHHBIX HH)OPMAIIMOHHBIX TEXHOJIOTUH.

[Ipeobnanaromeii GopMoil KOHTPOJIST BBICTYMAKOT MUCBMEHHBIA (CAMOCTOSITENIbHBIE U KOHTPOJIbHBIC
paboThI) U YCTHBIN onpoc (codecenoBanue).

CoaepxkaHue y4eO0HOro npeamera
@DopMBI OpraHU3annuy Y4eOHBIX 3aHATHH!
e (poHTaNBHAS
e TPYMIOBAs:
o bpuranHas (BpeMEHHO UIsl BBIMIOJIHEHUS] OTHOTO ONPEACICHHOTO 3a/1aHMs])
o KooneparusHo-rpynmnosast ((pOpMHPYIOTCS M3 BCEro Kjacca M HalpaBlieHbl Ha
BBITIOJITHEHHE OOIIEro 3aJaHusl)
o JludpdepenuupoBaHHo-rpynmnoBass (BpEMEHHO M3 YYEHHKOB C  OJMHAKOBBIM
MOTEHIIMAJIOM M YPOBHEM 3HAHUIN)
e VHAMBHAyaJbHAs

OcHOBHbIE BU/IbI YU€OHOH IEATENBHOCTH!
e COop, obofmeHne W TPEACTABICHUE AHHBIX, TOJYYEHHBIX B XOAE CaMOCTOSITEIIBHO
MPOBENEHHBIX SKCIIEPUMEHTOB.
o Tlouck HeoOxonuMoil nH(pOpMaLHK B yUeOHOW U CIIPABOYHON JTUTEpaType.
o CaMoCTOSTENbHBIN MOMCK OTBETA HAa MPOOJIEMHBIH BOIIPOC.
o Pabora ¢ yueOHUKOM.
Buaebl u ¢popmbl KOHTpPOIS
JInist OLleHKHM y4eOHBIX JOCTHIKEHUH, 00yHarOIUXCsl NCTIOb3YETCS:
— TEeKyIIUH KOHTPOJIb B BU/IE€ IPOBEPOUHBIX pabOT U TECTOB;
— TEMaTHYEeCKUI KOHTPOJIb B BHE KOHTPOJIBHBIX paboT;
— HTOrOBBIH KOHTPOJIb B BUIE KOHTPOJIBHOH padoThI U TecTa.
DOpMBI KOHTPOJIS:
— (poHTaNBHBIA OMpPOC;
— UWHAMBHIYyaJibHAs padoTa y JOCKH,
— HHOUBHUIYyaJbHAs padoTa MO KapTOUKaM,;
— nuddepeHIpOBaHHAsS CAMOCTOSITENbHAsI padoTa,;
— muddepeHumpoBanHas mpoepodHas paboT;
—  XUMHWYECKHI AUKTAHT, TECTOBbII KOHTPOJIb;,
— mpaxkTHueckue padoTsl,
—  KOHTpOJIbHBIE PabOTHL



Pabouass mporpamma paspaborana Ha ocHoBe mporpammbl O.C. TabpuensHa, COOTBETCTBYyIOLIEH
denepanbHOMY KOMIIOHEHTY TOCYAapCTBEHHOIO CTaHAapra oOmero o0pa3oBaHMs W AOIMYLICHHOM
MunncrepcTBoM oOpazoBanus U Hayku Poccuiickoit @enepannu.

JlaHHas porpaMMa KOHKPETH3HPYET COAEpIKaHUE CTaHNApTa, MaéT pacrpenesieHue yaeOHbIX 4acoB IO
paszenaM Kypca, IOCIeNOBaTeNbHOCTb M3Y4YEHMs] T€M U pa3lelioB C Y4Y€TOM MEXIPEAMETHBIX WU
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKHM Y4eOHOro mpomecca, BO3PACTHBIX OcoOeHHocTed ydammxcs. B
NporpaMMe OINpeneéH IepeueHb AEMOHCTPALUMi, JTa0OpPaTOPHBIX OIBITOB, NMPAKTUYECKUX 3aHATHH H
pacuétHbIx 3anad. IlocrenoBaTenbHOCTh H3yUEHMsI Pa3fMYHBIX Pa3fesioB COOTBETCTBYET HOPMATHUBHBIM
IOKYMEHTaM, pEeriaMeHTHPYIOIIUM COAepkaHue oOpa3oBaHUS TO H3ydaeMod aucuuIuinHe. Bech
TEOpeTUYeCKUil MaTepual Kypca XHWMHUH Ui OCHOBHOM INIKOJBI paccMaTpUBAeTCs Ha IEPBOM TOIY
00y4eHHs, YTO TMO3BOJIIET y4alIuMcsl Oojiee OCO3HAHHO M MIyOOKO M3Y4MTh (haKTHUECKUH Marepual —
XUMHUIO 3JIEMEHTOB U UX COEIMHEHUH.

8 kiacce
Beenenue (74acoB)

XUMUsA — HayKa O BEIEeCTBAX, UX CBONMCTBAX U MPEBPALCHHUSIX.

[TonsiTHE O XUMHYECKOM 3JIeMEHTe M (opMax ero CyIeCTBOBAHUs. CBOOOIHBIX aTOMax, MPOCTBIX H
CJIOKHBIX BEILL[ECTBAX.

[Ipespamenust Bemects. OTaNMUNE XUMHUYECKUX peaKUUil OT (U3NYECKUX siBIEHHWH. Ponb XuMuu B
JKU3HH YenoBeka. Xemopuiaus u xemohoous.

Kpatkue cBeneHuss U3 UCTOPUM BO3HUKHOBeHHUs U pa3Butus xumuu. Ilepuon amxumuu. IloHsTue o
¢unocopckom kamHe. Xumusi B XVI B. Pasutne xummnm Ha Pycu. Ponb OTeUeCTBEHHBIX YYEHBIX B
CTaHOBJICHUH XUMHUYeCcKol Hayku — pabotsl M. B. JlomoHocosa, A. M. Bytneposa, 1. 1. Menneneesa.

XuMuyeckasi CAMBOJIMKA. 3HAKH XMMHUYECKUX 3JIEMEHTOB U MPOUCXOXKJEHUE UX HAa3BaHUNM. XHUMHUYeCKue
dopmynsl. MHnekcel u koaddunmeHtel. OTHOCHTENbHBIE aTOMHAash W MOJIEKYJIsIipHas Macchl. Pacuer
MacCOBOM JAOJIM XMMUYECKOTO 3JIEMEHTA 10 (OpMyJie BEIeCTBa.

[Mepuomuyeckas cucrema xumudeckux snemMeHToB [[. M. MennesneeBa, ee CTpyKTypa: Maibie U OOJbIINe
NEPUOIBI, TPYIIIEI U MOATPYIHI (ri1aBHas U nobounast). [leproanueckast cucTeMa Kak CrpaBoYHOE TocoOue
IUIs TIOJTyY€HUsl CBEAEHUI O XUMUYECKUX BJIEMEHTaX.

PacyeTnbie 3aaa4mn.

1. HaxoxaeHrne OTHOCUTENIbHON MOJIEKYJISIPHON MAacChl BEIIECTBA IO €r0 XUMUYECKO (hopMmyie.

2. BrrucneHne MacCoBOM TOJIM XMMHYECKOTO 3JIEMEHTA B BEIIECTBE 10 ero hopMmyie.

VYyaiuecs: JOMKHBI 3HATH: ONpeeNieHne BaKHEHIINX MOHSATHI Kak, MPOCTble U CJIOKHBbIE BELIECTBA,
XUMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa. Pa3IMyaTh MOHATUS «BELIECTBO» U «TEJIO», KIIPOCTOE BEIIECTBO» U
«XUMHUeCKuil asyemMeHT». OrnpeneneHne XHUMHYECKOH (QOpMysbl BelnecTBa, (HOpPMyJNHPOBKY 3aKOHA
MOCTOSTHCTBA COCTaBa. 3JHAKU NepBbIX 20 XMMHUYECKUX 3JeMEHTOB. [IoHMMaTh U 3amuchiBaTh X UMHYECKUE
¢dopmysl Bemects. [IpaBuia TeXxHUKH O€30MACHOCTH MPH padOTe B XUMHUUECKOH J1a00paToOpuu.

YMerb: OTIIMYAaTh XMMUYECKHE PEeaknuu OT (PU3MYEeCKUX siBJeHHH. lMcrmonb3oBaTh MPUOOpPETEHHBIE
3HaHUS Ui Oe30macHOro OOpalleHus ¢ BEUIeCTBAMH W MaTepHallaMH, SKOJOTMYECKH TPaMOTHOTO
MOBENIEHUs1 B OKpY’Karolllel cpese, OLEHKU BIMAHMS XMMHUYECKOIO 3arpsi3HEHUs OKpY)Karollel cpenbl Ha
opranusMm denoseka. OmnpenensaTh MOJOXKEHUE XHUMUYeckoro sjemeHTa B llepuoanueckoil cucreme.
Ha3blBaTh XHUMHYeCKHe 5JeMeHTh. OmpenensiTb COCTaB BELIECTB 10 XHMHYECKOH Qopmye,
MPUHAJJIEIKHOCTD K MPOCTHIM U CJIOKHBIM BellleCTBaM. BBIUUCIIATH MaCCOBYIO JIOJII0 XUMUYECKOTO JIEMEHTa
1o popMyJie COETUHEHHUSI.

HpakTnyeckas padora Ne 1. «IIpuembl oOpaeHus ¢ 1ab0paTOPpHBIM 00OPYIOBAHUEM.

Yyammuecss J0KHBI 3HATBH: 00mMe (PU3NIECKHE CBOHCTBA METAJUIOB, ONpPEICIICHHE MOHATHI «MOJbY,
«MOJIIPHAs Maccay, ONpPEeAeSICHHE MOJSIPHOTO 00BEMa Ta30B.

YMeTb: XapakTepHu30BaTh CBSI3b MEXKAY COCTABOM, CTPOEHHEM U CBOMCTBAMM METAJJIOB U HEMETAJLIOB,
¢usnyeckue CBOICTBA HEMETAJUIOB, BBIMUCIATH MOJSIPHYIO Maccy Mo (opMmysie COEAMHEHHUs, Maccy
BEIIECTBA U YHCJIO YAaCTUIl N0 U3BECTHOMY KOJHMYECTBY BellecTBa (M oOpaTHbIe 3amadu), oOBEM rasa mo
KOJIMYECTBY, MAcCy OMPEASIEHHOTO O0bEMa UJTH YUCIIa MOJIEKYT ra3a (u oOpaTHBIC 3a1a4H).

Yuammuecss AOLKHBI 3HATB: CIIOCOOBI pasfeneHust cmeceid. OmnpeneneHue MOHITHA «XUMHYECKast
peaxkuusiy, IPU3HAKU U YCJIOBHS TEUEHHUS] XUMUYECKUX PeaKLUil MO NOTJIOEHHIO U BbIACIEHUIO SHEPTHH.
Onpenenenue MOHATUS KXXUMHUYECKas PEAKLIUSY.

YmMmerb: oOpamarbest ¢ XUMHUUECKOH MOCYI0H 1 1ab0paTOpHBIM 00OPYAOBAHHUE ITPH



MIPOBEJEHUH OIBITOB C LIEJIbI0 OUHUCTKU 3arpsi3HEHHON BoAbpl. COCTaBIATh YpaBHEHMs] XUMUYECKOHN peakunuu
HA OCHOBE 3aKOHA COXPAHEHUs MAacCChl BELIECTB. BBIYMCIATH MO XUMHUYECKHIM YPaBHEHHUSIM Maccy, O0BEM
WIM KOJMYECTBO OJHOIO W3 MPOAYKTOB peakLMM [0 Macce MCXOJHOIO BellecTBA M BELIECTBa,
COJIEpIKalLlero ONpeneEHHYI0 oMo nmpuMecei. OTnu4aTh peakluu pa3aoKeHUs, COeIMHEHNUs, 3aMelleHus
U oOMeHa JPyT OT JIPyra, COCTaBJIATh YPABHEHUS PeaKUUi JaHHBIX THIIOB. COCTAaBIATh YPABHEHHS PEAKLIHIA
B3aMMOJEHMCTBUSI METANJOB C pacTBOpaMH KHUCIOT M COJIeH, HCIHOJBb3ysl pPsii aKTHMBHOCTH METaJlIOB.
OmnpenensiTb BO3MOXKHOCTb POTEKAHUS peakiuii oOMeHa B pacTBOpax 10 KOHIIA.

Pa3zgen I. AToMbI XUMHYECKHX 3JIeMeHTOB (9 4acoB)

ATOMBI KaK (popMa CyIeCTBOBAHHUS XMMHUYECKHUX 3JIEMEHTOB. OCHOBHBIE CBEACHHUS O CTPOCHUH aTOMOB.
JlokaszaTebCcTBa CIOXKHOCTH CTpoeHHMs aTtoMoB. OmbiThl Pesepdopna. IlnanerapHass momenb CTPOEHUS
aToma.

CoctaB aTOMHBIX sifiep: IPOTOHBI U HEUTPOHbI. OTHOCUTENbHAS ATOMHasl Macca. B3auMoCBsA3b MOHATHIH
«TPOTOH», «HEHTPOH», KOTHOCUTENIbHAs aTOMHas Macca». M3MeHeHue uucia NPOTOHOB B sApe aToMa—
00pazoBaHNe HOBBIX XUMHUYECKHX 3JIEMEHTOB. M3MeHeHHe uuciia HEWTPOHOB B siipe aToMa —0oOpa3oBaHue
n3otornoB. COBpeMEHHOE OlpeaeNeHne MOHATUS «XUMUYEeCKUi 3jeMeHT». M30Tombl Kak pa3sHOBUIHOCTU
aTOMOB OJTHOTO XUMHYECKOTO 3JIEMEHTA.

Onektponbl. CTpoeHHE 3JIEKTPOHHBIX OOOJIOYeK aTOMOB XUMHYECKHX »JJieMeHToB Ne 1-20
nepuonnyeckon cucremel [I. 1. Menneneesa. IlonaTue 0 3aBepIIEHHOM U HE3aBEPLIEHHOM 3JIEKTPOHHOM
cioe (IHEPreTHYeCKOM YPOBHE).

[Tepnonnyeckast cucrema xuMudeckux ssemenToB J. . MeHneneesa u ctpoeHne aTOMOB: (PU3UUECKUH
CMBICTI TOPSIIKOBOTO HOMEpa 3JIEMEHTA, HOMepa IPYIIbI, HOMepa Mepuoaa.

HsmeneHue vucia 3J€KTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOIO 3JI€MEHTa —
0o0pazoBaHUE MOJIOKUTENBHBIX M OTPULIATENbHBIX HOHOB. MOHBI, 0Opa3oBaHHBIE aTOMaMU METAJUIOB H
HeMmeTasoB. I IpuunHbI U3MEHEeHNs MeTaNINYeCKUX U HEMETaJUIMYECKHUX CBONMCTB B MEPUOAAX U IPYyINax.

ObpasoBanue OuHapHBIX coequHenwii. [lonstre 00 noHHON cBsiz3u. Cxembl 00pa30BaHMSI HOHHOM CBSI3H.

BsanmopeiicTBe aTOMOB XHUMHYECKHX JJIEMEHTOB-HEMETAUIOB MeEXAy coboii — obpasoBaHue
IBYXaTOMHBIX MOJIEKYJI NMPOCThIX BellecTB. KoBajieHTHasI HEMONApHAsl XUMHUYECKasl CBA3b. DJIEKTPOHHbBIE U
CTPYKTYpPHBIE (POPMYJIBL

B3aumoneiicTBe aTOMOB XHMHUYECKHX 3JIEMEHTOB-HEMETAJIOB Mexkay co0oii — oOpa3oBaHue
OMHAPHBIX COEIMHEHUI HEMETAJUIOB. DIEKTPOOTPHULIATENbHOCTD. [TOHATHE O KOBAJICHTHOH MOJIIPHO CBA3ML.
B3aumoneiicTBe aTOMOB XMMHUYECKHX JJIEMEHTOB-METAJIOB MeXAy coboii — oOpasoBaHue

MeTaJUTMIeCKUX KpUCTAIIOB. [ToHsTHE O METAITMYECKOH CBSI3H.

JemoncTpanun. Mopenn aTOMOB XHMHYECKHUX 3JIEMEHTOB. llepuonmudeckas cucreMa XHUMHYECKHX
anementoB J[. 1. Menneneesa.

Yyamuecss AOLKHBI 3HATB. OINpPENEJICHUE TMOHATUS (XUMHUYECKUH 3JIEMEHT», (HOPMYIHPOBKY
ITepropnyeckoro 3aKoHa, ONPeNeIeHNe TAKUX MOHSITHH KaK «XUMHYECKasl CBSA3bY, KMOH», KMOHHAs CBSI3bY,
OTIpeneNIeHue METAIITHYECKON CBS3H.

YMerb: OOBICHATH (PU3NUECKUN CMBICI aTOMHOIO (IIOPSAKOBOTO) HOMEpPa XUMHYECKOTO 3JIEMEHTA.
OOmbscHATH (PU3NIECKHI CMBIC HOMepa TPYIIbl U MEPUOIA, COCTABIATh CXEMbl CTPOEHHUSI aTOMOB IEPBBIX
20 snemenToB IICXD JIU. MenneneeBa. OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHHs] CBOWMCTB 3JIEMEHTOB B
npeaenax MajiblX MEPUOIOB U IJIaBHBIX MOATPYMIL. XapakTepu3oBaTbh XxuMudeckue siaeMeHTsl (ot H no Ca)
Ha ocHoBe ux nosiokeHusi B IICXD u ocobennocrell crpoerns Mx atoMoB. OTNpenensiTh THITbI XUMHYECKUX
CBSI3€U B COEIMHEHUSIX.

Pazgen II. IIpocTnie BemecTBa (64acos)

[lonoxxeHne MeETaMIOB U HEMETAJNJIOB B MEPUOIMYECKONM CHCTEME XHUMHUYECKHX dJjeMmeHToB 1. .
Menaeneesa. Baxueiilne npocTeie BEIIECTBA— METANJIBL JKEJI€30, ATFOMUHUMN, KalbLUNA, MArHUNA, HaTPHA,
kanmii. O0mme ¢pusnveckne CBONCTBA METAILIOB.

BakHeiimme mpocTbie BeIlecTBA —HEMETaJUIbl, OOpa30BaHHBIE aTOMaMH KHCIOPOAA, BOAOPOAA, a30Ta,
cepbl, docdopa, yriaepona. CrocoOHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB K OOpPa3OBaHHMIO HECKOIBKUX
MPOCTBIX BEMIECTB —aJUIOTPOMNUs. AJJIOTpOnHbIe Momaudukanud Kuciopoda, ¢ocopa u  OJoBa.
MeTtamnnyeckie U HEMETAJUIMYECKHE CBOICTBA MPOCTHIX BewlecTB. OTHOCHTENBHOCTh JEIEHUS MPOCTHIX
BEIIIECTB Ha METAJUIbI U HEMETAJLIBL.

IMoctosinnass Asoraapo. Kommdectso BemectBa. Monb. MomsipHass macca. MosipHbiii  o0beM
razoo0pasHeIx BemiecTB. KpaTHble e€OUMHHMLBI KOJHYECTBA BELIECTBA—MWJUIUMOJIb M KHJIOMOJIb,

6



MIUUTAMOJIIPHAasE W KHJIOMOJIIPHAsT MAacChl BEIIECTBA, MIJLTUMOJSIPHBIH M KHUJIOMOJISIPHBIH  OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuersl ¢ HCITONB30BAaHUEM MOHATHH «KOJIMYECTBO BEIIECTBA», «MOJIIPHASI MAcCay, «MOJIIPHBIA 00BEM
ra3oBy, «IIOCTOSIHHasi ABOrajpo».

PacuerHble 3axa4un. 1. BeruncieHne MOJSIPHOW MacChl BEIECTB MO0 XUMHUYECKUM dopmyiam. 2. Pacuersl ¢
UCITIOJIB30BAHUEM TOHITUH «KOJIMYECTBO BEINECTBA», «MOJISIPHAS Macca», «MOJAPHBIH OObEM Tra3oBy,
«TOCTOSIHHAsT ABOTaZpO».

Hemoncrpanuu. [Tonyuenne o3ona. Obpasubl Oejoro u ceporo ojioBa, Oenmoro u kpacHoro gocdopa.
Hekotopble MeTaniabsl W HEMETaUTbl KOJMYECTBOM BemmecTBa 1 Mosnb. Mopenb MoONsIpHOTO oObema
ra3000pa3HbIX BEIIECTB.

Pazgen I11. CoequHenuss XuMH4eCKHUX 3j1eMeHTOB (14 yacoB)

Crenenp okucnenus. OrnpeneneHne CTENEHH OKUCJICHUs 3JIEMEHTOB IO XUMHUYECKOH Qopmye
coequHenusi. Cocraienne (GopMysl OMHAPHBIX COEMUHEHWH, oOmui crmoco® WX HasbiBaHUS. bUHApHBIC
COEAMHEHUs: OKCHUbI, xyuopunbl, cynbduner u np. CocraBienune ux ¢opmyn I[lpencraBurennt OKCHIOB:
BOZA, YIVIGKUCHIBI Ta3 M HeramieHas u3BecTb. llpencraBuTenu NeTy4uX BOJOPOIHBIX COEIUHEHUI:
XJIOPOBOAOPOJ U aMMHUAK.

OcHOBaHMsI, UX COCTaB W Ha3BaHWs. PacTBOPMMOCTb OCHOBaHHiI B Boxe. Tabiuma pacTBOPUMOCTH
TUIPOKCUIIOB U cofieil B Boae. IlpencraBurenu menoueil: ruApOKCUAbl HATPUs, Kanus U Kanpuus. [lonarue
0 KauecTBEHHbIX peakuusx. Manukaropel. I3MeHeHNe Okpacky HHAMKATOPOB B LIEJIOUHON cpene.

Kucnotsl, ux cocraB u HasBanus. Knaccudukarus kucnor. [IpeacraButeny KUCIOT, CepHAasi, CONSIHAS U
azoTHasi. U3MeHeHNne OKpacku MHAUKATOPOB B KUCIOTHOH cpefe.

Conu kak TPOW3BOAHBIC KUCJOT U OCHOBaHUN. MX cocrtaB u Ha3BaHus. PacTBOpUMOCTBH cojeil B BOAE.
[IpencraButenu coneii: XIopun HaTpus1, KapOoHAT u GocdaT KabLHs.

AMop(]HBIE I KPUCTAJUTNIECKHE BEIECTBA.

MexmoneKkysipHble  B3auMOAENCTBUA. TUMbl KPUCTAJUIMYECKUX PEIIeTOK: HOHHAsA, AaTOMHas,
MOJIEKYJIApHAs U MeTaJulnyecKas. 3aBUCUMOCTb CBOMCTB BELIECTB OT TUIOB KPUCTANINYECKUX PELIETOK.

BemecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHUs. 3aKOH MOCTOSIHCTBA COCTaBa JJIsl BELIECTB
MOJIEKYJIAPHOTO CTPOEHUS.

Uuctele BemecTBa U cMecu. lIpuMephl JKUAKUX, TBEPABIX U ra3oo0pasHbeix cMmecedl. CBOWCTBA YHCTHIX
BeIECTB U cMecelt. MIx coctaB. MaccoBast 1 0ObeMHasl 1OJH KOMIIOHEHTa CMeCH. PacueThl, CBs3aHHBIE C
HCIIOJIb30BAHNUEM TOHSTHUS «JI0JISD».
Pacuernbie 3amaun. 1. Pacyer maccoBoii M OOBEMHOH [OJi€ll KOMIIOHEHTOB CMECH BEINECTB. 2.
Brruucnenue MaccoBoli JONIM BelLECTBAa B PACTBOPE MO U3BECTHON Macce pPaCTBOPEHHOIO BELIECTBAa U Macce
pactBoputessi. 3. BplumcieHne Macchl PacTBOPSIEMOrO BEIIECTBA W PACTBOPUTENS], HEOOXOIHUMBIX ISt
MIPUTOTOBJIEHUS ONPEAEICHHON MAaCChl PACTBOPA C U3BECTHOM MACCOBOU OJIEH PACTBOPEHHOIO BELIECTBA.
Hemoncrpanun. OOpa3ubl OKCUIOB, KUCJIOT, OCHOBAaHMHA M conieil. Monmenu KpUCTAJUIMYECKUX PELIeTOK
xjopuna Hatpus, anmMasa, okcuma yriepoma (IV). BspeiB cmecu Bomopoma ¢ Bozmyxom. CrocoOwl
pasneneHus cMeceil. JMCTunnsauus BOABL
JlaGopaTopHbie onbIThI. 1. 3HAKOMCTBO ¢ 0OOpa3LlaMu BEIIECTB Pa3HBIX KIaccoB. 2. Pa3znenenue cmecei.
IIpakTuueckasn padora Ne 2. AHanu3 NOYBBD»
HpaxTuueckas padora Ne 3. «IIpurotosnenne pacTBopa caxapa 1 pacyeT ero MacCOBOH JI0JIU B PacCTBOPE»
Pa3zgen IV. U3smenenusi, npoucxoasinue ¢ pemecrsamu (12 yacos)

IlonsTHe siBAEHMI KaK U3MEHEHU, MPOUCXOIAIIUX C BEIEeCTBAMU. SBJICHUS, CBA3AHHbBIE C U3MEHEHUEM

KPHUCTAJUTMYECKOTO CTPOSHMs BEINECTBA IpPH IOCTOSHHOM €ro cocraBe, — (PU3HYECKHE SIBICHUS.
dusznueckue SBICHUS B XUMHU. JUCTHULALNS, KPUCTAJUIM3ALUs, BbIMAPUBAHME M BO3TOHKA BEIIECTB,
LEeHTPU(PYTHPOBAHUE.

SIBreHus1, CBsI3aHHBIE C U3MEHEHHEM COCTaBa BELIECTBA, — XUMHU4Yeckue peakuun. [Ipusnaku u ycnosus
NPOTEKAHUsI XUMHUUECKUX peakuuil. IloHsATHE 00 3K30- M SHAOTEPMHUYECKUX PEeaKUMsAX. Peakium ropeHws
KaK YaCTHBIN CIy4al S3K30TEPMHUYECKUX PEAKLIUi, MPOTEKAIOIINX C BBIICICHUEM CBETA.

3aKOH COXpPaHEHUs] MAacChl BELIECTB. XMMUYECKHE YPAaBHEHHs. 3HAUEHHE MHIECKCOB U KO3((UIIEHTOB.
CocraBneHue ypaBHEHUH XUMUYECKUX PEaKLU.

Pacdersl no XMMHUYECKUM ypaBHEHUsIM. PeleHne 3a1au Ha HaxXOXAEHHE KOJIUYECTBA BEIIECTBA, MACChI
win o0beMa MPOAYKTA PEaKUUH IO KOJMYECTBY BEIIECTBAa, Macce MM O00beMy HCXOMHOTO BEIIECTBA.



PacueTsl ¢ HCNONBb30BaHUEM MOHATHUSA « 01, KOTAa UCXOJHOE BEIECTBO JaHO B BUJIE PACTBOPA C 3aJaHHON
MacCOBOH 0JIeH PaCTBOPEHHOTO BEIECTBA W COAEPKUT ONPEAECTICHHYIO JOIK0 MPUMECEH.

Peakuun pasnoxxenus. llonsitue o ckopoctu xumuueckux peakuuii. Katanusatopel. ®@epmentel. Peaknuu
coennneHus. Karanurudeckue u HekatanuTHueckue peakun. OdpatumMblie 1 HeOOpaTUMBbIE PEAKLIUH.
Peaxkiun 3amerneHus. OJNEKTPOXUMHUYECKUIM psJ HANpsDKEHUNM METaoB, €ro MCMOJb30BaHUE [JIs
MIPOTHO3UPOBAHUSI BO3MOXKHOCTH MPOTEKAHUs PEaKLUi MEXAy MeTaJlJlaMi U PacTBOpaMu KUCJIOT. Peakuuu
BBITECHEHHsI OJJHIX METAJUIOB U3 PAaCTBOPOB MX COJied Apyrumu MetayutamMu. Peakumn obOmena. Peakumu
HelTpanu3anuu. YCIOBUs TPOTEKaHUs peakuuii oOMeHa B pacTBOpax M0 KOHIA. THIbI XMMHYECKHX
peakuuii (1o MPU3HAKY «YUCJIO U COCTaB UCXOMIHBIX BEIIECTB M MPOAYKTOB PEAKIMHY») HA IPHMEPE CBOHCTB
BOABL. Peakuus pasnoskeHuss — 3JEKTPOJU3 BOABL Peakunu cCO€qUHEHHs — B3aUMOJEHCTBHE BOABI C
OKCHUJAMU METAJJIOB M HemeTaioB. llonstue «ruppokcuapl». Peakuuun 3aMelneHuss — B3aUMOINEHCTBUE
BOIbI C INEJIOYHBIMU M INEJOYHO3EMENbHBIMH MeTajulaMu. Peaknum oOMeHa (Ha mpuMepe THIPOIH3a
cynbduna amroMUHIS 1 KapOuia KaiabLus).

Pacyernbie 3agaun. 1. BeruucneHne no XMMHUYECKUM YPaBHEHHUSIM MAcChl WJIM KOJMYECTBA BELIECTBA I10
MU3BECTHOM Macce WM KOJUYECTBY BELIECTBA OJHOIO U3 BCTYMAIOLIUX B PEAKLUIO BEIIECTB WU NMPOAYKTOB
peakuuu. 2. BeraucneHne Macchl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOAYKTA PEAKLINH, €CIIU U3BECTHA Macca
HUCXOJHOTO BEIEeCTBA, COACPIKAIIETO ONMPEAENICHHYIO AOJI0 npuMeceil. 3. BeuciaeHne Maccol (KOJTU4eCcTBa
BEIIeCTBa, 00beMa) MPOAYKTa PEAKLMH, €CIIH U3BECTHA Macca pacTBOpa M MaccoBasl AOJsI PACTBOPEHHOTO
BELIECTBA.

Hemoncrpauuun. Ilpumepsr (u3nueckux sBIeHWi: a) IaBieHue mnapaduHa, O) BO3TOHKA HOJA HIIH
OEH30MHON KHCIIOTHI, B) PACTBOPEHHE MEPMaHTraHaTa Kamus, r) 1udQy3ust QyLUIHCTHIX BEIECTB C TOPsIIei
JAMIIOYKK HakajnuBaHus. [Ipumepbl XWMHUYECKUX sIBIIEHWH: a) ropeHue warHusi, (ocdopa; 0)
B3aUMOJICIICTBHE COJITHOW KHCIOTBI C MPaMOpPOM WJIM MeJIOM; B) mosyueHue ruapokcupa meau (1I); r)
pacTBOpPEHHE MOJYYEHHOrO THAPOKCHIA B KHUCJIOTax, A) B3aumopeiicreue okcuma menu (1) ¢ cepnoit
KHCJIOTOH TPU HArpeBaHUH, €) Pa3jIoKeHHE NEepPMaHraHaTa Kajus, >K) B3aUMOAEHCTBHE pa30aBICHHBIX
KHCJIOT C METAJUIaMH; 3) Pa3JIOKEHHE MMEPOKCHAA BOJOPOA; H) SIEKTPOIIN3 BOJIBI.

JlaGopaTopHsbie onbIThl. 3. CpaBHEHHE CKOPOCTH UCMIAPEHMsI BOJbI U CIHMPTA MO UCHE3HOBEHUIO UX Karllelb
Ha (unbsrpoBanmbHON Oymare. 4. OxucieHrne MenH B TUIAMEHHM CIHPTOBKHM WM ropenku. 5. IlomyTHeHue
MU3BECTKOBOM BOZBI OT BBIABIXAEMOTI'O YIJIEKUCIIOro rasa. 6. IlogyueHue yriekucnoro rasa B3auMoAeHCTBUEM
COJIbI M KHCJIOTHI. 7. 3amMernenue Menu B pacteope xjopuaa meau (II) xenesom.

IIpakTuueckasn padora Ne 4. «IIpusHaku XUMHYECKUX peAKLIUI»

Yuamuecss AOJKHBI 3HATB: ONPEACNICHUS CTENEHU OKHUCICHMs, 3JIEKTPOOTPULATENBHOCTH, OKCHIOB,
OCHOBaHUWH, KHCIOT W COJIeH, KPHUCTAUIMYECKUX PEIETOK, CMeCeil, MacCoBOW win OOBEMHONU HOIH
PaCcTBOPEHHOIO BEIECTBA.

YMerb: onpenensTh CTENEeHb OKHUCICHUS 3JIEMEHTOB B OWHAPHBIX COENMHEHHSX, COCTAaBJIATH (POPMYIIBI
COEAMHEHUI MO CTeNeHM OKHCICHMs, Ha3blBaThb OWHAapHBIE coenuHeHHs. OmnpenensTb MPUHAIJIEKHOCTh
BEIIECTB K KJacCaM OKCHIOB, OCHOBAHHH, KHUCJIOT M COJIEH, Ha3bIBaTh WX, COCTABJATb (POPMyJbl. 3HATh
KaueCTBEHHbBIC PEAKLUU Ha YIJIEKHCIBIM ra3, PAaclO3HaBaHUs INEJOYEeH U KHUCIOT. XapakTepu3oBaTb U
OOBSICHATh CBOHCTBA BEIECTB HA OCHOBAHWU BHUIA XMMHYECKOH CBA3W M THIA KPUCTAJUIMYECKON PEIIETKH.
BrraucasaTe MacCOBYHO OO BELIECTBA B PACTBOPE.

Pa3znen V. Pacreopenue. PactBopbl. Peakinu HOHHOT0 00MeHA U OKHCJIHUTEIBHO-
BOCCTAHOBHTe/bHbIE peakuuu (20 yacos)

PactBoperne kak ¢usuko-xumuueckuii mpouecc. IloHsTHE O ruUOpataXx W KPHUCTAUIOTHIpATax.
PactBopumocTts. KpuBble pacTBOPUMOCTH KaK MOJEIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPABIX BELIECTB OT
TeMriepatypbl. HacelllleHHbIe, HEHACBIIEHHbIE M IEepPEeCchIlEHHble pPAacTBOPbl. 3HAUYEHHE PAcCTBOPOB [JIs
NPUPOABl U CEeNbCKOro xo3sifictBa. IloHATHE 00 3JIEKTPONUTHYECKON IHUCCOLMAMH. DJIEKTPOIUTBHI U
HE3JIEKTPONUTBL. MeXaHn3M JUCCOLUALINY 3JIEKTPOJUTOB C PA3JIMYHBIM TUIIOM XUMHUYeCKOH cBsA3U. CTeneHb
aneKTposuTHdeckor aucconnanuu. CuipHble u ciadble 37eKTPoNuThl. OCHOBHBIE IOJIOKEHUS TEOPHUU
ANEKTPOSUTHYECKON ancconnanui. OHHBIE YpaBHEHUS PEeaKIMid. YCIIOBHS MPOTEKAHUs peakluu oOMeHa
MEKAY JIEKTPOIUTAMH IO KOHIIA B CBETE€ MOHHBIX npencTaBieHuil. Kiaccudukaius MOHOB U UX CBOMCTBA.
Kucnotel, nx knaccudukanms. Jlpcconnanusi KUCIOT U UX CBOHCTBA B CBETE TEOPHH 3JIEKTPOJIUTHUYECKON
aucconuauuy. MosekysipHble W HOHHBIE YPAaBHEHUs pEeaKkUMil KUCIOT. B3auMopeincTBue KHCIOT C
MeTaJUlaMH. DJICKTPOXUMUYECKUM Psfl HANPsDKEHUN MeTajuioB. BzaummonelicTBue KHUCIOT € OKCHIAAMHU
MeTaJuIoB. B3anmonencTeue KUCIOT ¢ OCHOBAHUSIMH — peakLusl HelTpanu3zauunu. B3aumonencTsue KUCIOT
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¢ consiMu. Mcnonb3oBaHue TaONIMLBI PACTBOPUMOCTU ISl XaPAKTEPUCTHKH XMUMHUYECKUX CBOWCTB KHCIOT.
OcHoBanmst, ux kiaccupukauus. Jlucconmmanusi OCHOBAaHMM W HMX CBOHCTBA B CBET€ TEOPHH
3JEKTPONIMTHYECKON Auccounanny. B3anmonelcTee OCHOBAHUI € KUCJIOTAMHU, KUCJIOTHBIMU OKCHAAMU U
comsimu. Micrionp3oBaHme TabJINIBI PACTBOPUMOCTH IS XaPAKTEPUCTUKN XUMHYECKUX CBOHCTB OCHOBAHHUH.
PaznokeHne HepacTBOPUMBIX OCHOBaHHMN mpu HarpeBaHuu. ConH, WX Kiaccu(UKaLWs M JUCCOLMALINS
pa3iauuHbIX TUMOB coyedl. CBoiicTBa cojiell B CBeT€ TEOPUH BJIEKTPOJUTUYECKON IHUCCOLMALIUU.
BzaumopelictBue coieil ¢ MeTaUlaMH, YCJIOBUA IPOTEKAaHUs 3TUX peakuuil. B3aumoneincrBue cosel ¢
KHCJIOTAMH, OCHOBAaHMSIMH U COJisIMH. Mcronb3oBaHHE TaONMMLbI PACTBOPHUMOCTH MJIsl XapaKTEPUCTHUKU
XUMHYECKUX CBOHCTB comell. OOobumienne cBeneHnii o0 OKCHMAax, MX KIAaCCHQHUKAIMU U XUMHYECKHX
cBoicTBax. ['eHeTnueckue psiAbl METAUIOB W HEMETAUIOB. ['eHeTMueckass CBs3b MEXAY KJaccamu
HeopraHuyeckux BemecTB. OKUCINUTENbHO-BOCCTAHOBUTENbHbIE peaklud. OKHUCIUTENb U BOCCTAHOBUTEID,
OKHCIICHHE W BOCCTAHOBJICHHE. Peakinyn HOHHOro oOMeHa M OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIC PEAKIIUU.
CocraBnenne ypaBHEHUH OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMH METOIOM 3JIEKTPOHHOTO OanaHca.
CBolicTBa MPOCTBIX BEIIECTB — METAJIOB M HEMETAJUIOB, KUCIIOT U COJIEH B CBETE MpenCcTaBieHU 00
OKUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX MPOLECCAX.

HemoHcTpanuu. McnplTaHue BELIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOAHOCTD. [[BHIKEHHE OKpALIEHHBIX
HOHOB B 3JIEKTPUYECKOM I0JI€. 3aBUCUMOCTD 3JIEKTPOIPOBOJHOCTU YKCYCHOH KHCJIOTBHI OT KOHLIEHTPALMH.
BsaumopeiictBue 1mHKa € cepoll, constHON kuciortod, xmopumoMm Menu (II). Topenme wmarHws.
B3anmopelicTBre XJIOpHON U CEPOBOAOPOAHON BOMBL.

JlaGopaTtopHbie onbIThl. 8. Peakiuy, xapakTepHbIE IJIs1 PACTBOPOB KUCIOT (COJITHOW WJIM CEepHOi). 9.
Peakuuu, xapaxkTepHble Uil pacTBOPOB Mienodel (ruppoxkcunos Harpus wian kanus). 10. Ilomydenue u
CBOWCTBa HEPACTBOPUMOTrO OCHOBaHMs, Hanmpumep, ruapokcuna menu (II). 11. Peakiuu, xapakTepHble 1
pacTBopoB coseli (Hampumep, A xmuopuna menu (11). 12. Peakuuu, xapakTepHble JIsi OCHOBHBIX OKCHUJIOB
(Hampumep, nist okcuna kKambiwst). 13. Peakuun, xapakTepHble U1 KHCIOTHBIX OKCUIOB (Hampumep, s
YTIIEKHUCIIOrO Ta3a).

Xumuueckuii npakTukym Ne 2, CBoiicTBa 3J1eKTPOJaUTOB (3 Yaca)

IIpakTuueckasn padora Ne S. «MloHHBIe ypaBHeHHSD)

IIpakTuueckass padora Ne 6. «YcinoBus MpOTEKaHUs XMMHUECKHUX peakUUi MEXIy pacTBOpaMu
3JIEKTPOJIUTOB 10 KOHLIA»

IpakTuueckas padora Ne 7. «CBolicTBa KUCIOT, OCHOBaHUH, OKCHUIOB U COJIECIT»

IIpakTuueckasn padora Ne 8. «PenieHne sKkCrIepUMEHTAIbHBIX 3a4a4»

Yuamuecs XOJIKHbI 3HATB: ONpENEICHUE MOHATUS «PaCTBOPBD», YCJIOBUs PACTBOPEHHUs BELIECTB B BOJE.
OmnpeneneHyue NMOHATUS «BJIEKTPOIUT», HEIIEKTPOIUTY», «IJEKTPOJUTHYECKas AUCCOLUALIUSA», «CHIIbHBIN
AIEKTPOSUTY, «CIAObIA 3JIEKTPOJIUTY, TOHUMATh CYIIHOCTb MPOLECCa 3IEKTPOIUTHYECKONH THUCCOLUALINH.
OcHOBHbIE TIOJIOKEHMSI TEOPUHU BJIEKTpOoNUTHYeCKOM auccouuanuu. OnpeneneHue KUCIOT, Iluejaoded u
coneit ¢ Toukn 3penuss TOJl. Knaccudukamuro u XumMudeckre CBOHCTBA KHUCJIOT, OCHOBAaHUMN, OKCHUIOB U
COJIEH. ONpeNeNIeHNe MOHATUH «OKUCIIUTENbY, KBOCCTAHOBUTENIbY, KOKUCIIEHUEY, KBOCCTAHOBJICHUEY .
Ymerb: monb3oBaThCs Tabmuneid  pactBopuMocTH. COCTaBNATh YPaBHEHUS — BJIEKTPOJIUTHUECKOM
IVCCOLMALINU KUCJIOT, Ienoued u conell. CoCTaBIsITh YPaBHEHUS peaknii HOHHOTO 0OMeHa, ITOHIMAaTh UX
cymHOCTh. OnpenensiTe BO3MOXHOCTb NMPOTEKaHMUs peakuuii HOHHOro oOMeHa. COCTaBISTH ypaBHEHHS
peaKkuuii, XapakTepPU3YIOIIMX XHUMHUYECKHE CBOWCTBA KHCJIOT, OCHOBAHUN, OKCHAOB MW COJIE B
MOJIEKYJIAPHOM M HOHHOM Buzae. CoCTaBATh ypaBHEHHUs] pEakLMH, XapaKTepU3yIIUe XUMHYECKHUe
CBOICTBAa M T€HETHUYECKYIO CBsi3b OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCAUHEHUN B MOJIEKYJSPHOM U
HOHHOM Buje. OnpenenaTb OKMCIUTENN U BOCCTAHOBUTENH, OTJIMYATh OKUCIUTENb — BOCCTAHOBUTENIbHbIE
peaKkuuy OT APYIHX THUIIOB PEAKLHH, pacCTaBIATh KOA(P(PHUIHEHTHl B OKHCIUTEIHO — BOCCTAHOBUTEIBHBIX
peaKkuusIX METOJOM 3JIEKTPOHHOTO OajaHca.

9 Kace
Pa3ngen 1.Beenenue. O0masi XapakTepuCcTHKA XHMHYECKHX 3J1eMEHTOB M XUMHYecKHX peakuuii. (104)
XapakTepHUCTUKA dJIEMEHTa O €ro NojokeHuro B Ilepuoanyeckoi cucrteme xumudeckux siaemeHTos /1. M.
Menpneneea. CBOICTBAa OKCHIOB, KHCJIOT, OCHOBAaHHUNH U COJe€H B CBETE€ TEOPUM BJIEKTPOJIUTUYUECKOU
IVCCOLIMALIMN W  OKUCJIEHUSI-BOCCTAHOBJIEHUs. [IOHATHE O TepexOmHBbIX 3JeMeHTax. AMQOTEPHOCTb.
I'enernueckuii psn  nepexonnoro osineMeHrta. Ilepuogudeckuii 3akoH u Ilepuoguyeckas cucrema
xumudeckux 3ynemeHToB [[. M. MeHnaeneeBa. XuMmudeckas OpraHM3alMs >KUBOWM M HEKHUBON MPUPOADL
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XHUMHYECKUI COCTAB siAPA, MAHTUH U 36MHOU KOPbl. XMMUYECKUE 3JIEMEHTBI B KJIETKAX >KMBBIX OPraHU3MOB.
Makpo- u MukposaeMeHTel. O0001menne CBeAeHNH 0 XUMHUECKUX peakumsax. Kiaccuuranus XUMHUIECKIX
peakuuii Mo pa3jU4YHBIM TNPU3HAKAM: «YHCIO M COCTaB PEArHpyIOLINX W OOpPa3yIOIIMUXCsl BELIECTBY,
«TerioBoil  3(ddexr», «HampaBneHHE», «U3MEHEHHE CTENEHEeH OKHCICHUs BJEMEHTOB, O0pa3yroImux
pearupyromue BemecTBa», «(pasza», «UCIONb30BaHUE KaTamu3aropa». IIOHSATHE O CKOPOCTH XUMHYECKOH
peakuuu. PakTopbl, BIUAIOLIME HA CKOPOCTb XMMMUYECKUX peakuui. KaramuzaTtoppl M katanus.
WHrnOutopsl. AHTHOKCHUIAHTHL

JAeMoHCTpaLMu.

Paznuunbie popmer Tadmuuet . 1. Menneneesa. Moaenu atoMoB 35eMeHTOB 1—3-ro nepuonos. Mozaenb
CTPOEHUS 36MHOTO 1apa (TIOMepevHbIi pa3pe3). 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEaKIIMU OT MPUPOJIBI
pearupymoumx BeUlecTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakLUd OT KOHLEHTPAaLUM pearupyroLiux
BELIECTB. 3aBUCHUMOCTb CKOPOCTH XMMMUYECKOH peakLuu OT IJIOLAAN CONPUKOCHOBEHMsI pearupyroLiux
BEIIECTB («KHITALIMHA CJIOH»). 3aBUCUMOCTb CKOPOCTH XHMMHYECKOH PEeakLHUH OT TeMIIEPaTypbl pearup-x
BeIIeCTB. | OMOreHHBII 1 reTeporeHHbIN Katanu3bl. PepMeHTaTHBHbIN KaTtanus. MHrubnposanue.

Paznen 2. Meranasl (17 4)

Ilonoxxenne wmeramnos B llepuommyeckoin cucreme xumudeckux osaemeHtoB /[l M. Menpneneesa.
MeTtamudeckast KpUCTAJUIMYECKass PELIeTKa W MeTaJUTMdeckass XUMudeckas cpsizb. OOmue Qusudeckne
cBolicTea MerauioB. CIjlaBbl, UX CBOWCTBA M 3HadeHHe. XUMUYECKHE CBOMCTBA METAJJIOB Kak
BOCCTAHOBUTENIEH, a TaKXKE B CBETE MX IOJOXKEHUS B AJIEKTPOXUMUYECKOM Psly HAIpPsDKEHUH MeEeTaIoB.
Kopposus meranios u criocobsl 00pe0ObI ¢ Hell. Merasuiel B pupozae. Oburie cnocoObl UX MONyYeHHS.
OOmast xapakTepuUCTHKa INEJIOYHbIX MeTauioB. Mertamasl B npupoae. O0mue crnocoObl MX MOJYYEHHUS.
Crtpoenue aromoB. IllenouHble MeTajibl — MpOCTble BelllecTBA. BakHellnne COEAMHEHUs LIENOYHbIX
METaJUIOB — OKCHJIBI, TUAPOKCHIBI U CONH (XJIOpuabl, KapOOHAThI, Cynb(aThl, HUTPATHI), UX CBOHCTBA U
NpUMEHEeHHEe B HApOJHOM xo03siiicTBe. Kanuiineie ynoOpeHws.

OOmast  xapakTepucTHKa 3JeMeHTOB riaBHOH moarpynmel Il rpymmer.  CTpoeHHe  aTOMOB.
IllenoyHO3eMenbHBIE METaUIbl — MPOCThIE BELECTBA. BakHelInne COeNMHEHUs LIEIOYHO3EMEIbHBIX
METaJUIOB — OKCHZBI, TUAPOKCHIBI M COJNHU (XJIOpUABI, KapOOHAThL, HUTPATHI, CyibdaTsl, GocdaTel), ux
CBONCTBA U IPUMEHEHNE B HAPOJHOM XO3SIUCTBE.

Amomunuii. CtpoeHne aroma, pusmueckue W XUMHUYECKHE CBOICTBa mpoctoro BemectBa. CoeanmHEHUs
AFOMUHUST — OKCHJ U TMAPOKCHUJ, X aMm(poTepHbId Xapakrep. Baxkueiimue comn amomunms. [Ipumenenue
AJFOMHUHMSI M €70 COEAUHEHUN.

Kenezo. Ctpoenne atoma, puU3NIeCKHe U XUMHUYECKHE CBOICTBA MPOCTOTO BEIIECTBA. | eHeTHYe CKue psabl
Fe'? u Fe" . Baxueiimue comu xenesa. 3HaUeHHe jKele3a U ero COeIUHEHH I IPUPOILl K HAPOTHOTO
XO034HCTBa.

Jlemoncmpayuu.

OO0pas1bl METOYHBIX U IETOYHO3EMENbHBIX MeTaIoB. O0pasis! criaBoB. B3anMonelcTBue HATPHs, JIUTUS
U Kajapuus C BOAOH. B3amMopeicTBue HATpUsi U MarHusl ¢ KHUCJIOPOAOM. B3ammopencTsue MeTaloB C
Hemetaiamu. [lonydyenne ruppokcunos skenesa (11) u (110).

Jlabopamopusie onvimeoi.

12. BzaumopeiicTBre pacTBOPOB KUCJIOT U cojeil ¢ MetasaMu. 13. O3HakoMieHue ¢ pyaamu kenesa. 14.
OxpamyBaHue TIUIAMEHH COJISIMM INEJOYHBIX MeTamoB. 15. BsaumopneicTBue Kanublius C BOJOM.
16 Ilony4yeHne ruipOKCHIA KAJIBLIMS U UCCIENOBAHUE €r0 CBOMCTB.

17. Ilonyyenue rugpokcuaa aJTOMUHUS U HUCCIENOBAHHME €ro CBOWCTB. 18. B3aumopeicTeue xenesa C
comstHOH kucnotoit. 19. [Tonyuenne runpokcunos skenesa (11) u (I11) n n3ydenne ux cBOHCTB.

Ipaxtuxym 1. CpoiicTBa MeTamnoB u ux coenunenuit (3 4)!

1. Ocy1ecTBieHre LHETIOYKA XUMHUYECKHX NpeBpatneHuil. 2. IlonydyeHune u cBONHCTBa COEAMHEHUN METAJIJIOB.
3. PemeHne 3kCnepuMEeHTANBHBIX 33/1a4 HA PACIIO3HABAHUE U MOJYYEHHE COeANHEHNUN METaJIIOB.

Pa3zaen3. Xumuueckuii npaktukym Nel(24)

IIpaxrrueckas padora Nel «OcymiecTBiaeHne HEMOYKH MPEBPAILEHII

IIpaxtrueckas padora Ne2 «PereHne SKCIIepUMEHTAITBHBIX 3329

Pa3nen 4. Hemeranabi (244)

OO01asi XxapakTepuCTHKa HEMETAJUIOB: moyoxkeHue B [lepuoanyueckoll cucreMe XUMUYECKUX 3JIeMEeHTOB /1.
HU. MenneneeBa, OCOOCHHOCTH CTPOEHHsI aTOMOB, sJekTpoorpuuarenpHocTs (D0) kak  Mepa
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«HeMmeTaumyHoCcTW», psan 0. Kpucramiuueckoe CTpoeHHE HEMETAUIOB — IMPOCTBIX BELIECTB.
Annorponus. @uznueckue cBoiicTBa HeMeTanaoB. OTHOCUTENBHOCTD MOHITHH «METaUD» U KHEMETAIDY.
Bonopon. Ilonoxenue sogopoaa B Ilepuonnueckoil cucreme xumudeckux 3iemeHtos /. 1. Menneneesa.
Crtpoenue atoma u MojekyJbl. Puznueckue M XHUMHUYECKHE CBOWCTBA BOAOPOJA, €ro MONy4YeHHE U
IIpUMEHEHHUE.

Bona. Ctpoenne monekynel. Bomoponnas xumudeckast CBsi3b. Du3nueckne CBOWCTBA BOABL AHOMAJIHH
cBOWCTB BOABl. | mapodunbHble U runpodoOHbIe BemecTBa. XHMHUYECKHE CBOWCTBA BOAbl. Kpyrosopor
BOnbl B mpupone. Bopooumcrka. Aspaums Boabl.  beiToBble  (GuIbTphl. MuUHEpanbHbIE BOABL
JlucTuniaupoBaHHas BoJa, €€ NMoJydeHue U NIpUMeHeHHe.

OOmast xapakrepuctuka ranoreHoB. CtpoeHue aromoB. IIpocTble BemecTBa M OCHOBHBIE COETMHEHUS
raJlor€HOB, X CBOMCTRA.

Kpatkue cenenust o xjope, Opome, prope u tione. [IpumeHeHre TaJOreHOB U X COSIMHEHUH B HAPOTHOM
XO3SMCTBE.

Cepa. Ctpoenune aToMa, aJIOTPONHS, CBOMCTBA M MpUMeHEeHne pomOudeckoii ceprl. Oxcunpl ceprl (IV) u
(VD), ux nmony4enue, cBoiicTBa U npuMeHeHne. CepHas KHCIOTa U €€ COJNM, UX NMPUMEHEHHE B HapOIHOM
xo3saicTse. [Ipon3BOACTBO CEPHON KUCTOTBHI.

Azor. CTpoeHune aroMa W MOJIEKYJbl, CBOWCTBAa MPOCTOrO BEHIECTBA. AMMHAK, CTPOCHHUE, CBOWCTBA,
nojiyueHue u npuMmeHeHne. Conu aMMOHMs, UX cBONCTBa U mpuMeHerue. Oxcuae azora (1) u (IV).
A3OTHasz KHCJIOTa, €€ CBOHCTBa W mNpuMeHeHHe. HuTpaTbl W HUTPUTHI, NpobiemMa WX COAEp’KaHWUsA B
CENIbCKOX O3SIICTBEHHOM MPOAYKIMH. A30THbIE yIOOPEHHUSI.

@Pochop. CrtpoeHne aroma, aIOTPOIUs, CBOWCTBAa Oenoro u KpacHoro ¢ochopa, UX NPUMEHEHHE.
OcHoBHble coenunenus: okcun (Gocdopa (V) u oprodochopnas kucnora, ¢ocdarer. DochopHbie
ynoOpeHusl.

Yraepon. CtpoeHue atroma, ajuioTpomnusi, cBoiicrsa Moaudukanmii, npumeHenne. Oxcuael yriepona (I1) u
(IV), ux cpoiicTBa u npuMeHeHue. KapOOHATHI: KaJbLUT, COMA, TOTAI, WX 3HAYEHUE B MPHUPONE U JKU3HU
4eJoBeKa.

Kpemuuii. CTpoeHue atoma, KpUCTaIIMYECKUIl KpeMHUH, ero cBoiictBa U npumeHeHue. OKcua KpeMHUs
(IV), ero npuponubie pasHoBUAHOCTH. CuHKaThl. 3HaUYEHUE COSNMHEHUN KPEMHHS B JKMBOH M HEKHBOU
npupoze. [lonarue 0 CUIMKaTHON MPOMBILIIEHHOCTH.

JlemoHCTpamu.

OO0pa3ipl TajJOreHoB — MPOCTBIX BeLIeCTB. B3aumopneicTBHE TalOr€HOB C HATPUEM, C ATFOMHHHEM.
BriTecHenne xyiopom Opoma wiu Homa W3 pacTBOPOB uX coyiel. B3aumoneidcTBue cepbl C MeTajllaMu,
BOZIOPOAOM U KHCIOponoM. BzaumopelicTBue KOHLIGHTPUPOBAHHON Aa30THONM KHMCIOTBI C  MEJBIO.
ITornomenue yrieM pacTBOPEHHBIX BELIECTB WM ra3oB. BoccTaHOBIEHHE MeAM U3 €€ OKCUAA YIJIEM.
OO6pa31ipl MPUPOIHBIX COEAMHEHUH XJopa, cepsl, dpochopa, yriaepona, kpemHus. OOpas3ipl BAKHEHIINX ISt
HApOAHOTO XO3sICTBA CyJb(aToB, HUTPATOB, KapOoHaToB, (ocdaroB. OOpas3ubl CTekNa, KEPaMUKH,
LIEMEHTA.

JlabopaTopHbIe OMBITHL

20. Ilonyuenne u pacnos3HaBaHue Bogopona. 21. HMcciaepoBaHue MOBEPXHOCTHOTO HATSKEHUS BOABL
22 PacTBOpeHHE TIEpMaHraHaTa Kajius WM MEIHOro Kymopoca B Bome. 23. ['maparaiusi 00e3BOKEHHOTO
cynbpara menu (1I). 24. MI3roToBiieHHe rUICOBOTO OTIEUATKA.

25. O3HakoMyIeHHE C KOJuteKnuel ObITOBBIX (PUIbTpoB. 26. O3HAKOMIIEHHE C COCTAaBOM MUHEPAJIbHOM
BoAbl. 27. KauecTBeHHas peakuus Ha rajoreHun-uoHsl. 28. Ilonyuenue u pacnozHaBaHue Kuciopona. 29.
Topenue cepsl Ha Bo3ayxe u B kucjopozae. 30.CporicTBa pazOaBiaeHHON cepHoil kucioThl. 31. M3yuenue
CBOWCTB amMMHuaka. 32. PaciozHaBanue coseii ammonusi. 33. CBolicTBa pa30aBieHHON a30THOW KHCIIOTHL 34.
BsanmopelicTBre KOHLIEHTPUPOBAHHOW a30THOM KUCIOTHI ¢ Menpio. 35. ['operne ¢ocdopa Ha Bo3nyxe U B
kucinopone. 36. PacnosnaBanue ¢ocharos. 37. T'openune yrist B kucnopone. 38. Ilomyderne yronbHOM
KUCJIOTBI M U3ydeHue ee cBOHCTB. 39. Ilepexon kapOOHATOB B rHIPOKapOOHATHL

40. Paznoskenue ruapokapbonara Hatpusi. 41. [TonmyueHne KpeMHEBOW KHCJIOTHI U U3yYEHUE €€ CBOWCTB.
Pa3aen S. Xumnueckuii npaktuxkym Ne2 (44)

[IpakTuyeckas pabora Ne3 «PemeHue SKCIepUMEHTANBHBIX 337a4 10 Teme «[ ajoreHbn

IIpaxrrueckas padora Ne4 «Pemenune skcriepuMeHTaIbHBIX 3a7a4 1o TeMme «Ilonrpynma kucnopona»
IIpaktrueckas padora N5 «Perenune skcriepuMeHTanbHBIX 331a4 1o TeMme «Ilonrpynma asoray
IIpaxtrueckas padora Ne6 «Ilonmyuenne, cobnpanue U pacrio3HaBaHUE ra30B»
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Pa3ngen 6. O600menne 3 HAHNH M0 XMMHH 32 KypPC OCHOBHOM IKoJbI. (114)

Ilepuoanueckuii 3akoH u Ilepuoguueckas cucrema xumudeckux osnementos I M. Menneneesa.
dusnyeckuil CMbICI TMOPSIKOBOIO HOMEpa 3JIEMEHTa, HOMEpPOB MepuoAa W TpyImbl. 3aKOHOMEPHOCTU
U3MEHEHHUsl CBOICTB 3JIEMEHTOB U WX COEAMHEHMH B IMepHojax W IpPyNNax B CBETE NPEACTaBJIEHUN O
CTPOEHUH aTOMOB 3JIEMEHTOB. 3Hau€HUE NEePUOJUYECKOrO 3aKOHA. Buabl XUMHYECKMX CBA3€H WM THUIIBI
KPHUCTAJUTMYECKUX pPEeHIeTOK. B3anMoCBsA3b CTpOEHHST U CBOMCTB BemecTB. Kiaccupukamuss XUMHUECKUX
peakuuii o Pa3IMYHbIM MPU3HAKAM (YUCIIO U COCTAB PEArupyroInuX U 00pa3yIOIIUXCsl BELIECTB; HAINIHE
rpaHunbl pasznena (as; ternooil 3(dekT; u3MeHeHue creneHel OKUCIEHUS AaTOMOB, HCIOJIb30BaHHE
KaTaJIN3aTopa; HampasiieHHe npoTekaHusi). CKOPOCTh XUMHUECKUX PeakIHid U (PaKTOPHI, BIUAIOIINE HA HEe.
OO6paruMoCTb XUMUYECKUX PEAKIHI U CIIOCOOBI CMEIIEHHsI X HMUYECKOTO PAaBHOBECHSI.

IIpocTbie u cnoxHble BellecTBa. Mertajuibl U HeMmeTalllbl. ['eHeTHueckue psabl MeTaljia, HeMeTauia U
nepexonHoro Metrayuia. OKCUABI U TUAPOKCHIBI (OCHOBAHHUS, KHCIOThI, aM(pOTEPHbIE THAPOKCHU/IBI), COJH.
Ux cocras, kiaaccudpukaiys 1 o0Imne XUMHUIECKHE CBOHCTBA B CBETE TEOPHH SJIEKTPOJIHUT-H IUCCOLUANN
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TemaTuueckoe IJIAHUPOBAHHE, B TOM YUCJIC C YUCTOM IPOrpaMmMbl BOCITUTAHUA (C YKa3aHUEM KOJIUYCCTBA YaCOB, OTBOANMBIX Ha OCBOCHUEC Ka)KI[OfI

TEMBI).
8 kyace
Koun- KOHTDONBHBIE OcHOBHbBIE HampaBIeHUs
Tema Conep-xanue BO a60prI BOCIIUTATEIIbHOMN
yacos | P NeATEebHOCTH
BBenenue (7 yacos) 1,2,4,6,7,8
IIpasuna Th npu paborte B xuMudeckoi 1adopaTopuu.
YCTpOMCTBO 1 UCTIONB30BaHHE Ja0OPATOPHOTO IITATHUBA.
IIpuemsl paboThI CO CTUPTOBKO.
Yro nsyuaer xumus. IIpocThlie U CloXKHBIE BEIECTBA.
CaoiicTBa BEIIECTB. Beenoceriickuii Vpok
XuMH4yecKui 3JieMeHT. POpMBI CyIIEeCTBOBAHUSA P P N
XUMHUYECKOTO 3JIEMEHTA «HayKu 1 TeXHOTIOTHI
I[Ipeamer  xumum. ]
XUMUYECKUE SIBJICHUS UX OTJIMYUE OT (PU3HUECKUX .
Bemectsa. . TemaTudecknii ypok
1 . sIBJIEHUN. [JOCTHIKEHHS] XUMUH U UX MPABUJIBHOE 7
[Mepuoanueckuii HCTIOEBOBAHME «IHeprocOepeskeHue»
3aKOH ' Pazpabotka MeTromMyecKux
O0o03HaYeHHEe XUMUYECKHX 3JIeMeHTOB. O0I11ee 3HaKOMCTBO HOCOBHIL: CADTOUKH
co cTpykrypoit Taduiet J[ V. MenneneeBa: mepuosl u ' P
Fpy I CHUMBOJIBL.
Xumuueckas popmyia, HHIEKC, KO3(hPULIHEHT, 3aHCH |
yrerne Gopmysn. OTHOCHTEIbHASI AaTOMHAs Macca.
OTHOCHUTEIPHAST MOJICKYJIIPHAS Macca. ATOMHAsI €MHULIA
MaCChI.
ATOMBI XUMHYECKHX 3JIeMEeHTOB (9 4acoB) 2,3,4,6,8
[InanerapHasi MO#ENIb CTPOCHHS aTOMA.
Cocras aroma: siapo (ITPOTOHBI, HEUTPOHBI) U FJTEKTPOHBIL.
Ctpoenue u cocras po ( D ’ POHS1) P
H3oronbl. XuMHYECKUN 3JIEMEHT.
atoma.  CtpoeHue
o IEKTDOHHDLX DnekTpoHHass 000JI0YKa aTOMa. DHEPreTHUECKUe YPOBHU VYpok mudpsr
5 060.]'[011161( (3aBepIICHHBIN, HE3aBEPIIICHHBIH ). 3 «HckycCcTBeHHBIH
CBOI‘/'ICTBa. H3MeneHne CBOMCTB XMMHUECKUX 3JIEMEHTOB B MpeAeiax UHTEJJIEKT B 0Opa30BaHUI»

3JIEMEHTOB |
nm3Mmenenue B 11C.

MaJibIX MEPHUOAOB U INIABHBIX IMOATPYIIII.

DuU3NUECKUN CMBICI NOPAIKOBOIO 3JIEMEHTA, HOMEPa
TpyIIbL, HOMEepa NepPUOaa; MPUIMHBI U3MEHEHUS] CBONCTB
XUMHUYCCKUX 3JIEMCHTOB B MEPUOAAX U I'pynIiax,
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(hOpMYyTUPOBKY MEPUOIUIECKOTO 3aKOHA MOHSITHE UOHA,
0COOEHHOCTH MOHOB, 00pa30BaHHBIE AaTOMAMU METAJLJIOB U
HEMETAJIJIOB.

TTousite 00 MOHHOMH CBSI3U.

Kontponpnas
KopanenTHas HEMOJIAAPHAsA U KOBAJICHTHAS MOJIsIpHAA CBA3U. a60Ta No 1
XuMU4ecKasi CBSI3b | DIEKTPOOTPULIATETHHOCTb. E ATOMEI B
U €€ BUIBI B3auMonelicTBre aTOMOB METAJIJIOB MEXAY COOOM —
o XUMHWYECCKUX
obpa3oBaHue MeTauIndeckoi cBsi3u. O000IMEeCTBIICHHBIE
3JIEMEHTOBY
BJICKTPOHBI
IIpocThie BemecTBa (6 4acos) 1,2,3,4,6,7,8
ITonoxenue snementos merauios B [ICX3 JI 1. VYpok «kosorus u
Menneneepa sHeprocOepeKeHue»

Ctpoenne atomos MetaiioB. O0mue pusndeckne

Merannel U | CBONMCTBA METAJJIOB.
HEMeTalJIbl ITonoxeHune 371€MEHTOB HEMETAJUIOB B IEPUOANYECKON
CUCTEME.
Ctpoenue aToMOB HeMeTalI0B PU3nNUeCKHe CBOMCTBA
HEMETAJIJIOB. AJUJIOTPONHS.
KonuuecTBo BemecTsa U €IMHULIBI €70 H3MEPEHUS:
«MOJIbY, KMMOJIb» U «KMOJIbY.
KonuyectBeHHble
[locrosinnast ABoraapo. MossipHast Macca.
OTHOLIEHMUSI B -
MU [onsitue o MomsipHOM 00BEMe Ta30B. HopManbHbIe

ycaosusi. CreacTBue 3akoHa ABOTapo.

IIpoexTsl: MeTtannbl u
HEMETaJUJIBI B 00uxone
YeJloBeKa

Caoxubie Bemectsa (14

4acoB)

4,5,6,7,8

Baxueiiue
KJIacChl  OMHApPHBIX
COeOUHEHUN

bunapHbIe coenuHEeHUs.

[Tonsitue o crenenu okucieHusi. OnpeneneHne CTeneHn
OKHUCIIeHHs B OMHapHBIX coennHeHmsx. CocTaBieHne
(bopmyabl OMHAPHBIX COENUHEHHH MO CTETIEHH OKUCIICHUS,
o0muii crocod nx Ha3BaHUS.

Oxcunpl ¥ J1eTy4re BOIOPOIHbIE COSIMHEHUS:
CocraBnenne xuMudeckux GopMyJi, UX HazBaHue. Pacuers
1o opmyiam OKCHIOB.
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CocraB u Ha3BaHue ocHOBaHWH. UX kimaccuukanms.
Huaukartopsl

Y pOKHU IPOEKTHOU

OcHoBaHus.
7 Kucnorsr Comn CocraB u Ha3BaHME KUCIOT. X kiaccupukamus. 4 NEATENbHOCTU!
' ' CocraB u HOMeHKJaTypa coneid. CoctaBienue Gpopmyt Oxcuapl U UX 3HAYEHUE.
CoJeil. Kucnotsl BOKpyT Hac.
BemecTsa MONEKyYISIPHOTO CTPOCHUs. 3aKOH MTOCTOSIHCTBA Conu u ux 3HaueHue A
3 Kpucrannuueckue | BemecTB. MosieKyJsipHble, HOHHbIE, AaTOMHBIE U 1 JKU3HU.
pelIeTKH MeTaIINYEeCKHe KPUCTAININYECKHE PEIIEeTKH. 3aBUCUMOCTD BbesonacHoe obparuenue ¢
CBOICTB BELIECTB OT TUNA KPUCTAJUINYECKON PEIIETKH. KHMCJIOTaMH U IeJI0uaMu
IToHsTHE O YMCTOM BEIIEeCTBE U CMECH, UX OTJIMYHE.
YucTtele BelecTBa U . o
9 cMecH IIpumeprr cmeceit. CiocoOr! pazaenenus cmeceir. Ounctka | 3
BELIECTB.
Kontponpnas
IlonATHE O AOJE KOMIIOHEHTA B CMECH. Bpruncnenue a6oTa No 2
Maccosas U | MaccOBOM O KOMIIOHEHTA B CMECH. EH OCTH'e
10 o0BbeMHast nonu | Beraucnare maccy caxapa u 00beM BOABI HEOOXOIMMBbIE 3 BeHI.)IeCTBa
KOMIIOHEHTOB 11 IPUTOTOBJIEHUS PacTBOpPA. '
o Coenunenus
cMecH (pacTBopa) Pemenue 3anau u ynpaskaenuii. [logrotoeka
o XUMHUYECKHUX
KOHTPOJIBHOH pabore.
3JIEMEHTOBY
HN3menenus, npoucxoasiue ¢ Bemecrsamu (12 yacos) 1,2,3,5,6,7,8
@u3nyecKue BJICHUS.
dusnueckue
IToHsATHE O XUMHUYECKUX SIBJICHUSAX U UX OTIMYUE OT
SIBJICHUS U .
11 busnyeckux sieHN. Xumudeckas peakimst. [lpusnaku u | 2
XHUMHYeCKHe .
JUS— yCJIOBUS IPOTEKAHUS XUMUUECKUX PEaKLIUM.
P DK30TepMUYECKHE U SHAOTEPMHUUECKHUE PEaKLU.
Mennenees Ha Yuu.py
3aKkoH coxpaHeHHs Macchl BelecTs. [lousaTue o o
Y pOKHU IPOEKTHOU
XHUMHUYE€CKOM YPaBHEHUHU. 3HaUeHHE HHAEKCOB U ,
o NesITeNbHOCTH:
ko3 prumentos. CocraBneHne ypaBHEHHH XUMUIECKHX
. KonTponbHas Pazpabotka nocoOust
XuMH4ecKue peaxnuii.
pabota Ne 3 «aJITOPUTM COCTaBJICHUSI
peakuuu Pelenue pacueTHbIX 3a1a4. .
12 . 10 «HM3meHeHusi, XUMHYECKOH PeaKium»
XuMuueckue CyImHOCTb peakLuii pa3aokKeHHs], COeIMHEHNs, 3aMelleHNe HPOHCKOISIIILHE ©
ypaBHEHUs u obmeHa. [ToHsITHE O CKOPOCTH XUMHYECKUX PEaKIIHH. P

Karanuzaropsl. CocTaBneHne ypaBHeHUN peakiuii
YKa3aHHBIX THUIIOB.
XHMMHUYECKUE CBONCTBA BOJBL.

Be€IICCTBAMI
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Tunbl XUMHUECKUX peakLni.
Pemenue 3anau u ynpaxknenuil. [lonroroska k
KOHTPOJIBHOH pabore.

PacrBopenue. PacTtBopbl

. Peakuyu HOHHOI0 00MeHA U OKHCJIUTENHLHO-BOCCTAHOBHUT

€JIbHbIEC

peaxuuu (204acoB)

2,3,5,6,7,8

13

PactBOpeHue.
PacTtBOpHL

Pactsops!. I'napartel. Kpucrannoruaparst. Tennosbie
sIBJIEHUs] TPU pacTBOpeHUH. HacelleHHbIe, HEHACBIIEHHBIE
U TIepeHachIleHHbIe PACTBOPHI. 3JHAUEHHUE PACTBOPOB.
DNIEKTPOJUTEI U HEDJIEKTPOJIUTBL. DJNEKTPOIUTHIECKAs
nuccounanus. Crenenb quccounannu. CuibHblE U

cnalble 37eKTpoauTEL. Jluccounanys KUCIOT, OCHOBAHUH 1
coseil. OCHOBHbIE MOJI0XKEHUS TEOPUU SJIEKTPOIUTHYECKON
JUCCOLMALIIH.

14

HonHnble ypaBHEHUS

CyIHOCTh peakluii HOHHOTO OOMEHA U YCJIOBUS UX
nporekaHus. CocTaBlieHHeE MOTHBIX U COKPALlEHHBIX
HOHHBIX ypaBHEHUH peakumii. Tabnuia pacTBOpUMOCTH
KHCJIOT, OCHOBAHHI U COJIEH B BOAE.

15

CBOJCTBA CJIOKHBIX

BCIICCTB B CBCTEC
T

OmnpeneseHne KUCIOT Kak 3JeKTpoiuToB. Knaccudukarms
KHCJIOT IO Pa3jiNy4HbIM NpU3HaKaM. TUIHYHbIE CBONCTBA
KHCJIOT: B3aUMOJIEIICTBHUE UX C MeTaJUlaMH, OCHOBHBIMU
OKCHJIaMH, OCHOBAHUSIMHU U COJISIMU. Psii HanpspkeHus
METaJJIOB

OnpenesneHne OCHOBaHUHN Kak 3JIEKTPOJIUTOB.
Knaccudukanust ocHoBanmii. TUNHYHBIE CBOHCTBA
OCHOBAHUH; B3aUMOJIEHCTBHE C KHCIOTaMH (peakius
HEeUTpanu3am), B3aUMOACHCTBUE IIENIOUeH ¢ pacTBOPaMHU
COJIEH U OKCHJAMU HeMeTallIoB. PasznoxkeHnue
HEPAaCTBOPUMBIX OCHOBAHUI.

CocrtaB OKCHIOB, UX KJacCU(UKALUS HeCoeodpasyromue
U cojieoOpasyroinue (KUCIOTHBIE U OCHOBHBIE). CBOMCTBA
KHMCJIOTHBIX U OCHOBHBIX OKCHJIOB.

Onpenesnenue conell Kak 3J1€KTPOIUTOB. XUMHUUECKHE
CBOMCTBA COJIeli, 0COOEHHOCTH B3aUMOIEUCTBUSI C
MeTannaMu. BzanmMoaencTeue ¢ KUCIOTaMu, 1eIo4aMu U
coJsimu (paboTta ¢ Tabnuuel paCTBOPUMOCTH)

Y pOKHU IPOEKTHOU
nesirenpHOCTH: PaspaboTka
nocodust: «I eHeTnueckas
CBSI3b MEXKIY KJaccaMu

HEOPTaHUYCCKUX BCIICCTB»

IIpoexrt: PactBOpbI

B

MPUPOJE U XKU3HU YEJIOBEKa
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I'enetuyeckas cBsA3b
16 | MexAY  Kmaccamu IToHsiTHE O reHeTHYeCKOM CBSI3U U M€HETUUECKUX psfax 1
BELIECTB METAJUIOB U HEMETAJUIOB.
ITonsTHE OKMCIIEHNE U BOCCTAHOBJIEHUE, OKUCIUTEIHN U KonTtponbHas
BOCCTAHOBUTENH, ONPEACIICHUE CTENIEHN OKUCIICHUS pabora Ne 4
OxucauTeNbHO- 3JIEMEHTOB. «Peaxk1iuyu HOHHOTO
17 | BoccTanOBUTEIbHBIE 5 oOmeHa u
peakuuu BrinonHeHue yrpakxHeHUNH Ha T€HETUUECKYIO CBS3b. OKHUCJIUTEIbHO-
Pelrenue pacueTHbIX 3a/1a4 Ha BbIUNCIEHHUE 110 BOCCTaHOBUTEJbHbBIE
ypaBHEHUSIM peaKLiuii. peaxKLuny
BCETO 68 4
9Ik1acce
Kon- OcHOBHbIE HanpaBIeHUS
KonTponbHeie N
Tema Conep-xanue BO AGOTDI BOCITUTATEIbHOMN
sacos | P JEsITeIbHOCTH
O0masi XapakTepuCTHKA XHMHU1ECKHX 3JIEMEHTOB U XUMHYecKHX peakuuii (10 yacos) 2,4,5,6,7,8
XapakTepUCTHKA 3JIEMEHTA M0 €r0 MOJIOXKEHUIO B
XapakTepucTuKa Ilepuoanueckont cucreme xumMu4deckux saeMeHTos . H.
sneMeHTa 10 ero | MenaeneeBa. CBONCTBA OKCHIIOB, KUCIIOT, OCHOBAaHUM U
MTOJIOKEHHUIO B | coseil B cBeTE TEOPUH BJIEKTPOIUTUUECKOMN TUCCOLMALIUN U
1 | Ilepuoguueckon OKHCJIEHUSI-BOCCTAaHOBJEHUs. [IoHATHE O epexoaHbIX 4
CHUCTEME snemeHTax. AMporepHOCTh. I eHeTnueckuii psn
XHUMHUYECKUX NepexoaHOro aneMeHTa. Ilepuoanyueckuii 3aKoH u
snemeHToB 1. K. Ilepuonnueckas cucreMa xumMudeckux 3jaemMeHTos 1. K.
MeHeneesa HnrennexryanbHble
" " HUHTEPHET — KOHKYPCBHI 110
XuMudeckas XuMudeckasi OpraHu3alysl >KUBOH U HEXKUBOM MPUPOBL. P YP .
. . . XUMHUH Y pOKU (PUHAHCOBOH
5 | opraHusaus xuBOH XUMHUYeCKHUH COCTaB siApa, MAaHTUU U 3€MHOM KOpBIL. 1 AMOTHOG
. IPaMOTHOCTH.
u HeXXUBOH | XMMUUECKHE 3JIEMEHTHI B KJIETKaxX KUBBIX OPraHU3MOB. pamMor
OwnnaiiH-onumnuana
MIPUPOJBL. Makpo- 1 MUKPO3JIEMEHTBI. .
- «FOHBII npennpuHUMAaTENh
Knaccuduxarms Knaccnpukanus XUMHYECKUX PEAKIHA MO Pa3InYHBIM KonrtponbHas u puHancoBas
N o
3 | XUMITIECKHX MPH3HAKAM: «TUCIIO 1 COCTAB PEArupyoLIKX 1 5 pabora Nel IPAMOTHOCTEY
peakuuii no | oOpasyromuxcs BEIECTBY, «TeoBoi 3 dexry, «XapakTepucTUKa
Pa3IYHbIM «HarpasJeHUe», <KU3MEHEHHEe CTeTNIeHeH OKUCIIeHUs] XHUMHUYECKUX
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MpU3HAKaM

3JIEMEHTOB, O0Pa3yIOIINX PEarnupyoiue BEIIeCTBay,
«hazay, «ucnonp3oBaHue KaTanuzaropay. [loHsTre o
CKOPOCTU XUMHYECKON

peakmu. PakTOPBI, BIUSAIOMINE HA CKOPOCTh XMMHUYECKHX
peakuuii. Katanuszarops! u karamu3. MTHTrHOUTOPHL
AHTHOKCHUIAHTBHI.

3JICMCHTOB U
XUMHUYCCKUX
peakuuin

Metanasl (174acoB)

2,4,5,6,7,8

[Tonoxenune
METaJIJIOB B
Ilepuonuueckoi
CUCTEME
XUMHYECKUX
snementos . W
Menpeneena.

ITonoxenune metajuios B [lepuoanyueckoit cucreme
xumMudeckux ajeMmeHToB /. U. Menneneena.
Merannuyeckasi KpUCTAJUTMUECKAs peleTKa 1
METAJININYECCKAA XUMHUUYCCKAasA CBA3b.

CBolicTBa METAJLIOB

Obmue pusznyeckre cBoicTBa MeTauioB. CIuiaBbl, UX
CBOICTBA U 3HaYeHHE. XUMHUYECKHE CBOMCTBA METAJJIOB
KaK BOCCTAHOBHTEJIEH, a TAK)KE B CBETE UX IMOJIOKEHHUSI B
3JIEKTPOXUMHUYECKOM PSIy HATIPSKEHUH METAJIIOB.
Kopposust MeTanioB u criocoObl 0oprOBI ¢ Hel. MeTauibl B
npupone. O6mue crnocoObl UX NMOJYYEHUSI.

Ileno4unbIe METAITBI

OO0wast xapakTepPUCTHKA IIEIOYHBIX METAJJIOB. MeTauIbl B
npupone. Obmue criocodbl ux nonydeHusi. CTpoeHue
atoMoB. [1lenouHbIe MeTaIbl — MPOCTHIE BEIIECTBA.
Baxnelimue coequHEeHNs IEIOYHbIX METAJIJIOB —
OKCHIBI, TUAPOKCHIBI U CONH (XJIOPHUIBI, KApOOHATBHI,
Cynb(]aThl, HUTPATHI), UX CBOWCTBA U MPUMEHEHHE B
HaponHOM xo3sticTee. KanuiiHbie ynoOpeHus.

IlenouHo3emMenbHBIE
METaJJIbI

OO0wmast xapakTepHUCTHKA 3JIEMEHTOB IMIaBHOW noArpynms! 11
rpymmel. Ctpoerne atomMoB. IllenouyHo3eMenbHbIE METaTbI
— MpPOCTHIE BeulecTa. BaxkHeime coequHeHNs
IIEJIOYHO3EMENIbHBIX METAJIJIOB — OKCHIbI, THAPOKCHIBI U
comu (XJIOpHIbl, KapOOHATBI, HUTPATBI, CYIb(aThI,
docdatsl), UX CBOWCTBA U IPUMEHEHHE B HAPOTHOM
XO35MCTBE.

IIpoextsr: CrinaBsl
Koppo3us merannos.
Pasnoobpasue criaBos.
Merannyprus.

HHrennexryanbHbie

UHTEPHET — KOHKYPCHI MO

XUMHUH
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Amomunnii. CTpoeHue aroma, pu3ndeckre 1 XUMUIECKHe

AnmroMUHUHR- cBOIicTBa npocToro BemecTsa. CoenUHEeHUs aTIOMUHUS —
8 | mepexonHblii OKCHJT U THIPOKCHI, UX aM(OTEPHBIIA XapakTep.
DJIEMEHT Baxwneiimue conu anomunus. IIpuMeHeHne antoMUHUS U
€ro COeIMHEHU.
Keneszo. Crpoenne aroma, puU3nIecKne 1 XUMHIECKHE
Xeneso — smemeHT | cBoiicTBa mpocToro semectsa. I'enernueckue psael Fe'? u KonTponpnas
9 | mo6ounbix Fe"3. paGota Ne2
MOATPYIII Baxneitmme conu skene3a. 3HaUSHUE JKelie3a U €ro «MeTaniapdy

COEAMHEHUI JJIs1 OPUPOIbI U HAPOJHOIO XO35HCTBA

IIpakTukym Nel (2uaca)

10

IIpakTuueckue
paboTel TO  Teme
«MeTtanap

HpOBeI[eHI/Ie XUMHUYICCKOTO SKCIICPUMEHTA. Anamuz
PE3YIBTATOB XUMHUYCCKUX MPOLECCOB.

Hemerasubi (24 1aca)

1,2,4,5,6,7,8

11

OO0mmas
XapakTePUCTHKA
HEMETAJIOB

OO0wast xapakTepUCTHKA HEMETAJUIOB: TTOJIOXKEHUE B
Ilepuoanueckont cucreme xumMu4deckux saeMeHTos . H.
MenpeneeBa, OCOOEHHOCTH CTPOSHHS aTOMOB,
3NIeKTpooTpUaTebHOCTh (D0) Kak Mepa
«HeMmeTaJuIMdHOCTY, psia D0. Kpucrannuueckoe
CTpOEHHE HEMETAJJIOB — MPOCTHIX BELECTB. AJIJIOTPOIUS.
dusnyeckue cBoNHCTBa HeMeTa/I0B. OTHOCUTENBHOCTD
MOHSTUN «METaJUD» U KHEMETAJLID).

12

Bognopon. Bona.

Bonopon. ITonoxenue Bogopona B [lepuonnueckoii
cucteMme xummudeckux sjaeMmeHToB /. U. Menneneera.
Ctpoenue aToma u MoJieKyJibl. PU3NUECKHE U XUMUYECKUE
CBOICTBA BOAOPOAA, €r0 MOJyUYeHHE U IPUMEHECHHE.

Bona. Crpoenue monexynbl. BonopoaHas xumuueckast
CBsI3b. Pu3NUECKNE CBONCTBA BOABL. AHOMAJINH CBOMCTB
BOnbL. I uapodunbHble 1 ruapodoOHbIE BelecTBa.
XUMHUYECKUe CBONCTBA BOAbI. KpyroBopoT BOIbI B
npupone. Bonoouncrka. Aspanus Boasl. beiToBbie
¢bunbTpel. MuHepanbHble BOIBL. JUCTHIIIIMPOBaHHAS BOAA,
€€ NOJIy4EeHNe U IPUMEHEHHE.

Memnpenees Ha Y.
ITpoexrsr: IIponssoacTsaa
BasKHEHIITNIX
HEOPraHUYECKUX
COeMUHEHUH
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13

T"ajorens!

OO0wast xapakTepucTrka ranoreHoB. CTpoeHHe aTOMOB.
IIpocTeie BemecTBa 1 OCHOBHBIE COCTMHEHHS TAJIOTCHOB,
MX CBOWCTBA.

Kpartkue cBenenus o xyope, Opome, ¢prope u ioze.
IIpumMeHeHHe raJloreHOB U UX COSMHEHUN B HAPOJHOM
XO351HCTBE

14

ITonrpymnmna
KHCJIOpOJa

Cepa. CtpoeHue atoma, aJIOTPOIHs], CBOWCTBA U
npuMeHeHue poMmoudeckoi cepol. Oxkcunnl cepsl (IV) u
(VD), ux mony4yenne, cBorictBa u npuMeHenue. CepHast
KHCJIOTA U €€ COJIH, X NMPUMEHEHHE B HAPOJHOM
xo3dicTse. [Ipon3BOACTBO CEPHON KUCIIOTHI.

15

IToarpynna azora

Azor. CTpoeHue aToMa 1 MOJIEKYJIbl, CBOMCTBA MPOCTOTO
BeIleCTBA. AMMHAK, CTPOSHHE, CBOHCTBA, OJyYCHHUE U
npumMeHerne. Com aMMOHUS, MX CBOHCTBA U MPUMEHEHHE.
Oxcune! azota (I11) u (IV).

A30THas KUCJOTa, ee CBOICTBa U npuMeHeHue. Hutpatel u
HUTPHTBHI, IPOOJIEeMa UX CONEPKaHUS B

CENIbCKOX O3SIICTBEHHOM MPOAYKLMH. A30THbIE yIOOPEHHUSI.
Docdop. CtpoeHue aToma, aJUIOTPOIHS, CBOHCTBA Oesoro
u kpacHoro ¢ocdopa, nx npumeneHue. OCHOBHbIE
coenuuenus: okcun pocdopa (V) u oprodocdopHas
kuciora, pocharsl. DocdopHbie ynodpeHus.

16

ITonrpymnmna
yriepoaa

VYrnepon. CTpoeHne aToma, aljoTPOINHUsl, CBOHCTBA
momudukamii, npumerenne. Okcuasl yraepona (1) u
(IV), ux cpoiictBa u mpuMmenenue. KapOboHaThl: KaabIuT,
coJla, MOTall, UX 3HauUeHUe B IPUPOJE U JKU3HU YeJIOBEKa.
Kpemnuii. CTpoeHue atoma, KpUCTaNINYECKUI KPEMHUH,
ero ceoiictea u npumenenue. Oxcun kpemuuns (IV), ero
NPUPONIHbIE pa3HOBUAHOCTH. CUNMKAThl. 3HaUEHNE
COEIMHEHUN KPEMHUS B )KUBOW U HEXXUBOW IIPUPOJAE.
IloHATHE O CUIIMKATHON NPOMBIILIEHHOCTH.

KonTponpnas
pabora Ne3 o Teme
«Hemerannen

IIpakTuxkym Ne2 (4uaca)

17

IIpakTuueckue
paboTel TO  Teme
«Hemeranibny

HpOBeI[eHI/Ie XUMHUYICCKOTO SKCIICPUMEHTA. Anamuz
PE3YIBTATOB XUMHUYCCKUX MPOLECCOB.
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O000menue 3HAHUH MO0 XHMHH 32 KYPC OCHOBHOM mK0.bI (11 yacoB)

1,2,3,4,5,6,7.8

Ilepuoanueckuii
3aK0H

18

Ilepuoanueckuii 3axon u Ilepuogudeckas cucrema
xumMudeckux aeMeHToB J[. 1. Menneneesa. @uznyeckuil
CMBICJI TIOPSIAKOBOrO HOMEPA 3JIEMEHTA, HOMEPOB MEPHUOAA
U TPYIIIBL. 3aKOHOMEPHOCTH U3MEHEHHS CBONCTB
3JIEMEHTOB U UX COCUHEHUN B NEPUOAAX U IPynnax B
CBETE MPEACTABJICHUI O CTPOCHUH aTOMOB 3JIEMEHTOB.
3HaueHue NepruoIUIeCcKoro 3akoHa. Buabl xuMudeckux
CBsI3€H U TUIIbI KPUCTAININYECKUX PeIIeTOK. B3auMocss3p
CTPOEHUs U CBONCTB BEUIECTB.

XUMHUYeCKue
peakuuu

19

Knaccudukaums XUMHIECKUX PEeaKLHii MO pa3IuYHbIM
npU3HaKaM (YHCII0 M COCTAB PEArnpyroIUX 1
00pa3yrIKXCs BEIIECTB, HATHIHe

rpaHuLbI pasaena $as; TeroBoi 3G QPeKT, n3MEHEHNE
CTerneHel OKUCIIEHHsI aTOMOB; UCTIOIb30BaHUE
KaTanu3aropa; HamnpasieHue nporekanus). CKopocTb
XUMHYECKUX peakUuil U (aKkTOpbl, BAUAIOLINE HA HEe.
OO6paTuMOCTb XUMUYECKUX PEAKIIHI U CIIOCOOBI CMELIEHHUS
XUMHYECKOTO PABHOBECHSI.

Heopranuueckue
BELIECTBA

20

[IpocThie 1 cNOXKHBIE BellecTBa. MeTalTbl U HEMETAJIBL.
I'eHeTnueckue psibl MeTAJUIA, HEMETAJUIA U TIEPEXOTHOTO
meTayia. OKCHIbI ¥ THAPOKCUIBI (OCHOBAHHMSI, KHCIIOTBI,
amQpoTepHbIe THAPOKCUBI), conu. MX cocTas,
kyaccuukanys u oOIne XMMIHYECKHe CBONCTBA B CBETE
TEOPUH DJICKTPOJIUT-I TUCCOLIUALIUN

KonTponpnas
pabora Ne4

Y pOKHU IPOEKTHOU
neaTelIbHOCTH: MeHpaelees
YeJIOBEK U YUYEHbIN
Pazpabotka nocobwust:
«I'enernueckas CBA3b
MeXAY KJaccamu
HEOPraHUYECKUX BEILECTB.
«Knaccudpukarus
XHMHUYECKUX PEAKLINID

HTOI'0

68
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