AHHOTaWs K paboyeil mporpaMme mo IpeaIMeTy
Xumust 8-9 xiacc
(yaurens IMyxuna H.H.)

Anpecar

IIporpaMma aspecoBana ygamumest 8-9 Kaccos

OcnoBanne nporpaMmel

-Denepanbrelid 3akoH or 29.12.2012 Ne 273-d3 «0O6 obpasopanmu B Poccuiickoit ®eneparyiy (c
HOCTCAYIOMIMY U3MEHEHHAMHY) — fajiee 3aKOH 06 06pa30BaHHM; ,

-npuka3 MuHucTepcTBa 06pasoBadms M Haykd PoccHHCKOl Genepanpm or 17.12.2010 Ne 1897 «O6
YTBEPHACHHE (eACpPATBHOrO roCyIapCTEEHEOr0 06pa30BaATETBHOr0 CTaHJapTa OCHOBHOIO 00INEro o6pazoBaHUS»
(B pex. mpuxaza Munnpocsemenus Poceun ot 11.12.2020 No 712) — manee ®I'OC 000;

- ipukas MunncTepersa npocsemmenns Poccriickoit Qeneparmun ot 22.03.2021 Ne 115 «O6 YTBEPXKICHHH
ITopsinka OpraHU3aliid ¥ OCYIIECTRICHHS 0bpasoBarenbHOI IEATETEHOCTH 10 OCHOBHEIM 001eo6pazosaTebHBIM
IIporpamMMaM - 00pasoBaTeNbHEIM [POrpaMMaM HAYaTbHOTO o01Iero, 0CHOBHOTO 06WIEr0 H CpegHero o6miero
oOpasoBanms» (mpHKa3 BeTymaeT B ciy ¢ 01.09.2021 u neiicteyer no 01.09.2027);

- npukas MuBMCTEpCTBA IpocBenieHus PoccHiicKoit Qeneparme ot 20.05.2020 Ne 254 «O
(penepansHOM mepeuHe y4eOHMKOB, JOMYIIEHHBX K HCIIO/Ib30BAHMIO IIPH peau3aluy HMEIOIHX TOCYAapCTBEHHYIO
aKKPEUTaMI0 00pa3oBaTeNbHBIX IPOTpaMM  HAYATBHOTO 00IIEro, OCHOBHOrO OGMIET0, CPENHETo OBIIEro
oBOpasoBaums» (B pex. nprkasza ot 23.12.2020 No 7606) — nanee @enepanbHbli NepeYens YUeOHAKOB;

- npuKa3 MuaucrepeTBa 06pasoBanus U Hayke PoccHiickoit Oeneparmn ot 09.06.2016 Ne 699 «06
YTECDPAICHUMH TICPEYHs OPraHU3alliil, OCYIECTBISIOMMUX BEITYCK YYeBGHEX I0COOMH, KOTOPHIE MOMYCKAIOTCS K
HICIIONIB30BAHMIO IIPH DEAU3alMH HMEIOUIMX TOCYNApCTBEHHYIO AKKDEIUTAIIHIO 00pa3oBaTeNbHEIX IPOrpamMM
Ha4anbHOro 0OIIEro, OCHOBHOIO 06IIero, CpenHero obmero 06pazoBaHMs»;

- Ilpukas Munucrepctsa o6pa3oBanus u Hayku Poccufickoit ®epepanum ot 23.08.2017 Ne 816 «O6
YTBEPXKIACHUA IIOPANKAa INPUMEHEHHS OPraHH3aLMSMHE, OCYIIECTBISIOIMMHE 00pasoBaTeNLHYI0  IeSTebHOCTS,
NCKTPOHHOr0 00y4YeHHs, NMCTAHIMOHHEIX 06DPA30BATENBHBIX TEXHOIOHI [P peanu3alyy 00pa3zoBaTeIEHEIX
IIPOrpaMmy;

- Hocrarosnenne I'maBHOTO rocymapcTBeHHONO caHuTapHOro Bpada Poccumiickoit ®enmepanum oT

28.09.2020 Ne 28 «O6 yrmepkneHHH CaHuTapHX npasun CIT 2.4, 3648-20 «CanutapHO-3IHIEMHOTOIHYECKHEe

TPEOOBAHUS K OPraHU3AINAM BOCIHTARHS 1 OOYUYEHHS, OT/IXA 1 O3JI0POBIICHUS TETEH M MOJIONEKI;

- Iocranosnerue I'MaBHOTO rocyapcTBEHHOrO CaHUTapHOro Bpada Poccwmiickoit ®enepamum ot
28.01.2021 Ne 2 «O6 yTBepKIeHMM CaHuTapHbX mpaBunl u HopM CamllwH1.2.3685-21 «uruenmueckne
HOPMATHBE! M TpeOoBaHus K obecreyeHnio 6e30macHocT 1 (unm) Ge3BpenHOCTH I YeloBeKa (paxTopoB cpens
obHuTaHuIY.

OcHogrolt O6pasoBaresbHOM TPOrpaMMEL OCHOBHOTO obmero obpasoeanus MBOY «Kosxkaepckas OOIl»,
YTBEPKIEHHOH NIe[aroruIeckKiM COBETOM, mpotokon Ne 1 ot 25 asrycra 2021r.;

- Konnenmumy, yreepixiennsie pemensem xommernu Mumnpocsemenust Poceru ot 03.12.2019, mpoToxon Ne
IIK-4BH:

- Konuenimst mpenonasanust y4e6HOro mpemmera «XuMHS» B 00pa3oBaTeNbHBIX OpraHH3aIAIX
Poccuitckoit Oemepanun, peanru3yrOmIX 0CHOBHEIE 001meo6pasoBarebHbIe IPOrpaMMEL,




YMK

Xumusi: yaeOuuk 1t 8 kinacca / O.C I'abpuensina
Xumust: yaeonuk s 9 xiacca / O.C.I'abpuensina

IlnanupyemMsbie pe3yJbTaThI

JIMYHOCTHBIMY Pe3yIBTaTAMU U3YdeHMs peamera « XuMus» B 8 kiacce SIBISIOTCS CIIeIyIONIHe YMEHHS:

- OCO3HABATH EAMHCTBO ¥ IIEJIOCTHOCTEL OKPYIKAIOIUIEr0 MUPa, BOSMOMKHOCTH €ro IO3HABAEMOCTH M OOBSICHUMOCTH
H& OCHOBE JOCTIKEHHH HAyKH,

- IIOCTCIIEHHO BEICTPAaUBAThL coDCTBEHHOE METOCTHOEC MHUPOBO33PEHHLC! 0CO3HaBaTh HO.H@@@EOQHT M I'OTOBHOCTL K
Om.?noomﬁmwowgmﬂmoq B TOM YHCJIE U B-paMKax CaMOCTOSATEIILHONH JesTEJIBHOCTH BHE IIKOJIBI,

- OIICHHMBATD XKU3HEHHBIE CHUTYAIlHH C TOYKH 3peHus 6e30macHoro 0bpasa JKH3HH H COXPAHEHHS 3I0POBbS;

- OILICHHBATH SKOJIOTHYECKUH PUCK B3aUMOOTHOIICHAN YEI0BEKa U IPUPOIBL

- ¢hopMHPOBATE 3KOJOIHYECKOE MEIIUICHHE: YMEHHE OIICHHBATh CBOKO IEATENIbHOCTD H IOCTYIIKH APYTHX JFOOEH ¢
TOYKH 3PCHUS COXPAHEHUS OKPYKArOIeH cpe/r!l - rapaHTa )KU3HH U OIaromrorydus moneH Ha 3eMie.
HWcrions3opanue obopynosanus « Touka pocTay MO3BONAET CO3MATH YCIOBUS:

OO6yyaronMicst MOAYIUT BOIMOKHOCTE Ui QOPMUPOBAHKS CIENYIOUMX THYHOCTHBIX Y Y]I:

-OIpeesIeHIe MOTHBAUN H3YJYEH s yueOHOro Marepraa;

-OLIEHUBAHNUE YCBAUBAEMOr0 yIe0HOro Mareprana, HCX0/s U3 COLMaNbHBIX U TMYHOCT ~HEIX IEHHOCTEH;
-IIOBBIIIIEHHE CBOEro OOpa30BATENHEHOrO YPOBHS U YPOBHS TOTOBHOCTH K H3YYEHHIO OCHOBHBIX HCTOPHYECKIX
cOOBITHH, CBA3aHHBIX ¢ Pa3BUTHEM XUMHM M OOIIECTBA;

-3HAHHE IPABIIT TIOBEJICHUS B YPE3IBBIYANHBIX CHTYANUIX;

-OIIeHWBaHHE COIUAIBHOMN 3HAUMMOCTH NPOQECcCHii, CBI3aHHBIX C XUMHEI;

-BIIaZICHHE IIpaBmiIamMu Oe30macHoro obpaieHus ¢ XMMHYECKHMMHE BellecTBaMH B 000py- HOBaHHEM, MPOSBICHHE
JKOJIOTHYECKOH KYIBTYPHI .

MertanpeqMeTHEIME Pe3yNbTaTaMi H3yHeHUs Kypca « XHUMHUI» IBIIETCS (GOpMHpPOBAHNE YHHBEPCATBHBIX YIeOHBIX
newcruit (Y Y).

Perynatususie Y Y]I:

- caMOoCTOATeNLHO o0HapyxkuBaTk ¥ (opMymupoBarh ydebHyIO IpobneMy, ompenenaTh Ienb ydebHoiH
NESTENBHOCTH;

- BBIJIBUTaTh BEPCHUHU PEUICHHS IIpobaeMbl, 0CO3HABATh KOHEYHBIH pe3yNbTat, BRIOMpAaTh U3 IPEIIOKEHHBIX H HCKATh
CaMOCTOATENBHO CPE/ICTBA NOCTHIKEHHUS LIENH;

- COCTaBIIATH (MHIUBUIYAILHO WM B TPYIIIIE) IUIAH pEIleHUS IPOONeMET;

- paoras 1O TIUIAHY, CBEPSTH CBOM JEHCTBHS C LENBIO ¥, IIPH HEOOXOJMMOCTH, HCIPABIATH OLIHOKM
CaMOCTOSITENBHO;

- B IMAJIOTe C YUUTECIEM COBEPUICHCTRBOBATE CAMOCTOATENLHO BEIPaboTaHHbBIE KPUTEPHH OLIEHKH.

HcnonszoBanue obopynosanus « Touka pocTay MO3BOJIIET CO3IATh YCIOBHS:

O6yJaromuUiCst MONIYUYUT BO3MOXHOCTS /U1 (QOPMHUPOBAHHS CIEAYIOIIUX PETYIATHBHBIX Y Y]I:
- IeJiernonaralye, BKIKoJas IOCTaHOBKY HOBBIX Iielei, mpeoOpazoBaHue NpakTHIeckol 3a1a4i B TO3HABATENEHYIO,
CaAMOCTOSTENBHEIA AHAIN3 YCJIOBUH MOCTMIKEHUS IIeJId Ha OCHOBE Y4ETa BBUICNCHHBIX YYHMTEIEM OPHEHTHPOB




JCHCTBHS B HOBOM y4e6HOM MaTepHalie;

- INIaHUPOBAHKE IIYTH JOCTHXKEHHS LieIeit;

- YCTAHOBJICHUE LENEBBIX NPHUOPUTETOB, BBIACICHHE aNETEPHATHBHBIX CMOCOBOB IOCTHIKE HHA MNENH H BEIOOP
Haubonee adhexrurHOrO Crocoba;

- YMCHHE CaMOCTOATENLHO KOHTPOIHPOBATE CBOE BPEMS U yIIPABIIATE UM;

- YMEHHUE NIPHHUMATH PENICHHS B IPOOIEMHOM CHTYAINH,

- II0CT2HOBKA y4eOHBIX 3a/1a4, COCTABIEHHE ITAHA U [0CIEIOBATENBHOCTH JeCTBHIA;

- OPraHU3alKs PAGOYEro MeCTa NPH BEITOMHEHHH XUMIYECKOTO SKCIEPHMEHTA;

- HPOTHOSAPOBAHHME PE3YIBTaTOB OOYYEHNs, ONEHMBAHME YCBOGHHOTO MaTepHAala, ONEHKA KA4ecTBa M YPOBHSA
TIOJIyCHHBIX 3HAHUH, KOPPEKIAS IIaHA U CII0CO0a NeHCTBHS IpH HeoGXOIUMOCTH .

[MozwaBarensanie VVII:

- AHAT3MPOBATE, CPABHUBATL, KIACCHQMIIPOBAaTE W 0000MATH (BAKTHl ¥ SBICHHS. BBIIBISTE IPUYIHHEL |
CIICICTBYS IPOCTHIX SBICHHIA.

- OCYMIECTBIIATE CPABHCHHE, KIACCH(UKAINIO, CAMOCTOSTENEHO BEIGHPAs OCHOBAHMS K KPHTEPHH UL YKA3aHHBIX
JIOTHYECKHX ONEpPaITmii;

- CTPOUTE JIOTHHUECKOS PACCYIKIIEHHE, BKIIFOYAIONIEE YCTAHOBNCHHE IPHIMHHO-CIIEICTREHHbIX CBI3EiL.

- CO3/IaBaTh CXCMATHIECKIE MOIETH C BE/ICIEHUEM CYIIECTBEHHEIX XapaKTEPUCTHK 0BhEKTA.

- COCTABIIATE TC3UChI, PA3/TMIHBIE BUABI IUTAHOB (IPOCTBIX, COKHEIX H T.IL.).

- Ipe00Opa3oBEIBaTh HHGOPMAIIMIO H3 OJHOTO BHAA B Apyro# (TabmuIly B TEKCT 1 mp.).

-~ YMCTh OIPENCNAT BO3MOXHBIC HCTOYHHKM HEOOXONHMMBIX CBETEHHI, NPOH3BONUTH IIOHCK HHDOpMAITHH,
aHAIM3MPOBATH U OLICHHUBATH €& JOCTOBEPHOCT.

Hcnonssosanue o6opynosanus « Touxa pocTay MO3BOSET CO3MATE YCJIOBHS:

OOyyarommuifcst oIy YIHT BO3MOKHOCTD IS (bopMEpPOBaHKS CIEAYIOMMX TO3HABATETBHBIX YV

- IIOMCK ¥ BLIIENCHIE HHPOPMAIHH,

- QHAIU3 YCIIOBHIT H TpeOoBaHul 3a/1a4H, BEIGOD, COOCTABICHIE H 0GOCHOBAHHE CIIOCO 6a PELIEeHUS 3a1a4H;

- BBIOOp Haubomee 3 GEeKTUBHBIX CIOCOBOR PEIIEHHS 3aaUH B 3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHIA;

- BBIIBHIKEHHE X 000CHOBaHME THIIOTE3E], BEIOOP CIIocoba eé IIPOBEPKH;

- CaMOCTOATENPHOC CO3MAaHHME aNrOpHTMa MEATENBHOCTH IPH pElTeHHH IpolieMm TBOPYECKOIO M ITOMCKOBOI'O
Xapaxrepa;

- YMCHHsI XapaKTepU30BaTh BEIECTBA [10 COCTaBY, CTPOCHHUIO M CBOHCTBAM;

- OIIHCAHHE CBOMCTB: TBEPABIX, KUIKHX, Ia3000pA3HEIX BEIIECTB, BLIIEIECHHE HX CYIIECTBEHHEIX IPH3HAKOR;

- H300paXCHHME COCTaBa IPOCTEHNIMX BEIIECTB ¢ MOMOIIBE XUMAUECKHX (GopMyn L Cym HOCTH XHMHYECKHX
PEaKIiH ¢ IOMOLIBIO XUMUYECKHX YPaBHEHHMIA;

- HpOBeneHne HaOMIONCHAH, ONMMCAHHE IPH3IHAKOB M YCIOBHI TEYSHHS XUMIUECKIX PeaKiyi, BEIIOJHEHHE
XHMHHCCKOTO IKCICPHMEHTa, BEIBOJBI HAa OCHOBE aHANM3A HAGIMONEHWH 3a SKCICPHMEHTOM, pelleHue 3a/ad,
TIOIY4CHAE XUMHIYECKOX HHMOPMAINH U3 Pa3IHYHBIX HCTOYHHKOE;

- YMEHHE OPTaHH30BhIBATh HCCIEIOBAHKE C IENbIO MPOBEPKH THIIOTES;




- YMEHHE JeIaTh YMO3aKIHO4YEeHH Aggﬂﬁmmom H 1o m.mmbOH.NNv U BBIBOIEI,

- yMeHHE 00BEKTHBHO OIEHHBATh HH(OPMAIIHIO O BEIECTBAX M XUMIIECKHX TIPONEeccax, KPMTHICCKH OTHOCHTEC
K IICEBIOHAYIHO HHPOPMAIHH .

Kommynukatupssie Y Y/

CaMOCTOSTETEHO OPraHA30BEIBATE ydeOHOE B3aUMONEHCTBIE B IPYIIIIE mon@mhﬁm@w obuye menH, pacupeneiiaTh

POJIH, JOTOBapHUBATECS APYT ¢ APYTOM H T.JL.).

Vcnons3oBanue o0opymopanist « Todka pocTa» DO3BOJSET CO3/1aTh YCIOBHS:

O6y4aroruiics MOLYIUT BO3MOXKHOCTE IS (JOPMUPOBAHUS CIEIYIOIIMX KOMMYHUKATHB HBIX YV

- TIOJIHOE M TOYHOE BEIPAKEHHE CBOMX MBICIIEH B COOTBETCTBUH C 33/1a4aMy U YCIIOBHSMHE KOMMYHHKAIMH,

- aJIeKBATHOE WCIONL30BAHME PEUCBEBIX CPENCTB IS YYacTHs B JIMCKYCCHM M apTyMEHTal[Ud CBOCH IO3HIMH,

YMEHHE TPeICTABIATE KOHKPETHOE COMEPIKaHNe ¢ COOOMERHEM ero B IMChbMEHHOM U YCTHOH dopme, onpeneneHue

cr1ocoBOB B3aUMOIEHCTBHS, COTPYIHEYECTRO B IIOMCKe i cOope uHpopManuy,

- ompeJienenne cnocoGoB B3aNMOASHCTBI, COTPYAREIECTEO B TIONCKe B c6ope HHDOpMalyH, y4acTie B THajore,

ITaHEPOBaHME 00IIHX Croco00B PabOTEL, MPOSBIEHAE YBAXKHTEIFHOIO OTHOIIEHHAS K IPYTAM YHaIliuMCsT;

- ONMCAHME CONCPYKAHES BBHIIOJHAEMBIX NCHUCTBHA C IENEI0 OPHEHTHPOBKA B [PEAMETHO- IPaKTHYECKOU

ZEesITENEHOCTH;

- YMEHFS YUHTHIBATH PA3HbIE MHEHHS M CTPEMUTECA K KOOPIMHALMY PasIiIHEIX [IO3UIHMHA B COTPYIHHIECTBE;
dopMympoBaTs COOCTBEHHOE MHEHHE M IIO3MIMIO, apryMEHTHPOBAalb H KOOPIMHHMPOBATE €€ € IO3UIUAMH

apTHEPOB B COTPYIHAYECTRE IPH BEIPAGOTKE OOIIEro PelIeH)s B COBMECTHOR NEATEIbHOCTH;

- OCYIIECTRIATEH B3aUMHbIH KOHTPOIE H OKA3bIBaTh B COTPYAHIYECTBE HEOOXOMUMYIO B3aHMOIIOMOIIE;

- IUTaEUpoBaTh obmMe crocols PaGoTHL OCYIIECTBIATH KOHTPOJb, KOPPEKIMIO, OMEHKY NEHCTBHN MapTHEPA,

YMETH YOeXIaTh;

- HCIONB30BAThH ANEKBATHEIE S3BIKOBHIE CPENCTBA JUIL OTOGpaKeHHMsA CBOMX YyBCTB, MBIC JIeH, MOTHBOB H

noTpebHOCTEH; 0TOBpasKaTh B peun (omHucaHue, OOLICHEHHE) COIEPIKaHNe COBEPIIAEMBIX Mmmodwms Kax B opme

IPOMKOI! COLEANM3NPOBAHHON PEYH, TaK U B dopme BHYTpEHHEH pedH,

- pasBuBarhb KOMMYHHKATUBHYIO KOMIICTCHIMIO, HCIIOIB3YA CpencTBa %OHHHOH\H 1 MHCBEMEH HOH KOMMYHHKAIVH IIPH
Hum.@O.H@ C TEKCTaMH Em@mﬁwﬁm ¥ IOIIOTHUTEIBHON EHO@NH%UON CIIpaBOYHBIMH HN@.:NEESN IIPOABIATE TOTOBHOCTE
K YBaOXXCHHIO HHOH TOYKH 3peHus IIpH O@O%EEQENN PE3YNBTaTOB BBITIOJTHEHHOH ﬁN@O.HE.

ITpeaMeTHBIE Pe3yIbTATEL:

BEINYCKHHK Hay9HUTCS:

- XapaKTepU30BaTh OCHOBHEIE METOMIBI ITO3HAHMS: HAOIONCHNE, H3MEPEHHE, IKCIEPUMEHT;

- OIMCHIBATH CBOMCTBA TBEPABIX, KUIKHX, Fa3000pa3HEIX BEINECTE, BEIICIS HX CYIIECTBEHHBIE IPH3HAKH,

- PAacKpHIBATh CMBICI OCHOBHBIX XMMHYECKHX IOHATHH «aToM», «MOIEKYNay, «XHMHIECKHH JJIEMEHT), IPOCTOS
BEINECTEOY, «CIOXHOE BEINECTBOY, (BAJEHTHOCTBY, (XMMHYECKAs PEAKIMsy», HCHONb3ys 3HAKOBYK) CHCTEMY




XUMUH,

- PacKphiBaTh CMBICH 3aKOHOB COXPAHEHMUsI MACCHl BeIECTB, [IOCTOSIHCTRBA COCTABA, ATOMHO-MOJIEKY/IIPHOH TEOPHH;
- Pa3MyaTh XUMHYECKUE ¥ QU3HYECKHE SBIIEHHS;

- Ha3pIBaTh XHMHYECKHE JJIEMEHTBI,

- OIIpelelIsiTh COCTAB BEINECTB 10 uX GopMynam;

- OIIpe/essiTh BaIEHTHOCTE aTOMa JIEMEHTA B COEIIHEHHSIX;

- OIIPENEIATh THII XMMHYECKHX PEaKIHii;

- Ha3bIBATh NIPU3HAKK M YCIOBHUS MPOTEKAHUS XUMHUCCKUX peaKIuii;

- BLIIBIISTL IMPH3HAKH, CBHIETEILCTBYIOMIHE O IPOTEKAHNY XUMHAYECKOH Peakiiy Mpy BBIMOIHEHHH XHMHYECKOro
OIIBITA; ‘

- cocTaBiIATh HOpMyIEI OMHAPHBIX COETHHEHUIT;

- COCTABILITL YPABHEHUS XUMUYECKUX PEaKI[Hif;

- coburomars npasuia 6e30nacHol paboTe IpH IPOBENECHHH OIBITOR;

- MTOJIB30BATECS TabopaTopHEbM 000pyIOBaHAEM | MOCYIOH;

- BEIYUCTSTH OTHOCHUTENBHYIO MOJCKYIAPHYIO U MONISPHYIO MAaCCHI BEIIECTB;

- BBIYMCISATE MacCOBYIO JIOTIO XAMHUYECKOr0o 3JeMeHTa 110 GopMylie CoeIHHEeHHs;

- BBIUMCISITH KOJHYECTBO, 00BEM WK MacCy BEHmECTBA 110 KOIMYECTBY, 00beMY, Macce pearcHTOB HUIH IPOAYKTOB
peaxiy;

- XapaKTepru30BaTh (YH3UUECKHE M XMMUYECKHUE CBOMCTBA IIPOCTHIX BEIIESCTB: KUCIOPOa H BOIOPOAa;

- TIOJIyYaTh, COOMPATE KUCIOPOA U BOAOPOL;

- pPacmo3HaBaTh ONBITHEIM IIyTEM ra3000pa3HEIe BENIeCTRa: KHCIOPO, BOTOPOT;

- PacKpEIBATh CMBICH 3aKOHA ABOraipo;

PaCKPEIBATh CMBICI TIOHATHH «TETIIOBOR 3DGEKT peaKimm», «MOJIIPHBIA 00BeM;

- XapaKTepu30Barh Gpu3nyecKkue 1 XuMIUIeCKUe CBOHCTRA BOJIBI;

- PACKpEIBATEH CMBICT IOHSTHS «PACTBODY;

- BLIYHUCIIATE MACCOBYIO JONIO PACTBOPEHHOTO BEINECTBa B pacTBOPE;

- IIPUTOTORJISTH PACTBOPEI € OIPEIeIeHHON MACCOBOM JI0Nel PACTBOPEHHOIO BEIECTRA;

- Ha3bIBaTh COEMHEHNUS H3Y4YE€HHBIX KJIACCOB HEOPraHUMYECKHX BEILECTB;

- XapaKTepHU30BaTh PU3NIECKHE ¥ XUMHUIESCKHEC CBOMCTBA OCHOBHLIX KIIACCOB HEOPraHMYECKHMX BEIECTB: OKCHIOB,
KHCIIOT, OCHOBAHUH, COIIEH;

- ONpENeNATh NPHHAIEAHOCTH BEMIECTB K OIPENeNeHHOMY KJIacCy COeqHHEHHIT,

- COCTaBIATE HOPMYIEI HEOPraHUYECKUX COSTHHEHHH H3YYEHHBIX KIIACCOB;

- IPOBOJJUTE OIIBITEI, IIOATBEPHKAAIONINE XHMHYECKHC CBOMCTRBA H3YUEHHBIX KIIACCOB HEOPTaHHYECKHX BEIIECTB;

- pacmo3HaBaTh ONBITHBIM IIYTEM PACTBOPEI KHCIIOT U IMEN0YeH 10 M3MEHEHHIO OKPACcKH HHIUKATOPa,

- XapaKTEePH30BaTh B3aMMOCB3b MEXKAY KIACCAMH HEOPTaHHUECKHX COSIHHEHNI;

- packpsiBaTh cMbIch [lepuomugeckoro 3axona JI.M. Mernneneera,

- 00BsCHATE (PU3MYECKUHA CMBICH aTOMHOTO (TIOPSIKOBOTO) HOMEpPA XHMHYECKOTO 3JIEMEHTa, HOMEPOB IPYIIBl U
neprosia B nepuoauyeckoii cucreme JI.LM. Menneneena;




- OOBSICHATD 3aKOHOMEPHOCTH M3MEHCHNS CTPOSHMS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpEeIaX MallbIX IEPHONIOB
ITIABHBIX TTOATPYIII;

- XapaKTepH30BaTh XAMHYECKHE EMEHTHL (0T BOXOPOJa 10 KALISA) HA OCHOBE MX TOJIOKEHMS B IICPHOTHYECKOH
cucteme JI.M. MeaneneeBa 1 0COOSHHOCTEH CTPOCHHSA HX aTOMOB;

- COCTABIISATH CXEMEBI CTPOEHHS aToMOB IepBLIX 20 aneMeHToB nepuoauyeckoii cucremel 1.V Menzeneesa;
-PACKPBIBATH CMBICI IOHATHI! «XHMHYECKAs CBA3bY, «3JEKTPOOTPHIATEIEHOCTEY;

- XapaKTepu30BaTh 3aBHCHMOCTh (DH3MYECKUX CBOMCTB BEINECTB OT THIA KPHCTAIUINYECKOH PEIIeTKH;

- OTIpeNeNaTh BUJL XMMHIECKOH CBI3H B HEOPTaHHYECKUX COSTHHEHHUAX;

-1300paKkaTh CXEMBI CTPOCHHUS MOJIEKYII BEIECTB, 00pa30BAHHLIX  PAa3HBIMM BHIAMH XUMHYECKHX
CBSI3EH; . ‘
- pAcKpHIBATh CMBICT TOHATHI  «HOH», «KATHOHY, «aHUOH», «BJIEKTPOIMTED),  «HEIJNEKTPOIHUTED),
«3NMEKTPONUTAIECKAs IACCOIHAIIY, (OKHCIUTENbY, (CTEIEHb OKUCICHHSD) «BOCCTAHOBHTENEY, (OKHCICHHEY,
«BOCCTAHOBJICHHEY,

- OTIpejeNsTh CTENEHb OKKUCIEH S aT0Ma DIIEMEHTA B COSIHHEHNH;

- PACKPHIBATH CMBIC] TEOPHH SIEKTPOIATHYECKOM NACCOIHAIIIHT;

- COCTABIATH YPABHEHHUS EKTPOIHTHICCKON NHCCONHAMH KHCIIOT, IENoYeH, CoNeH;

- OBBSICHSTE CYIIHOCTD IIPOIECEa JMEKTPOIUTHICCKOM JACCOIHAIAN M PEaKITHil MFOHHOro oOMeHa;

- COCTABIATH OTHBIE H COKpaIeHHbIE HOHHEIE YPABHEHHS peakiiy 0OMeHa;

- OIIpEZIEeNsTh BO3MOKHOCTE IPOTEKAHMS PeakIdii HOHHOTO OOMeHa;

- IPOBOMUTE PEAKIHH, TOATBEPIKIAIONINE KAYECTBEHHBI! COCTAB Pa3IIiYHbIX BEIIECTB;

- OIIPENENATh OKUCIATENb H BOCCTAHOBHUTED;

- COCTaBJIATh YPABHEHES OKHCIHUTENBHO-BOCCTAHOBATENBHBIX PEAKIIAI;

- Ha3BIBaTh (aKTOPEL, BIUAIONIME HA CKOPOCTh XUMHYECKOH PeaKIliy;

- KnaccupUIUPOBATE XMMIUCCKUE PEaKIyH [0 pa3IMYHBIM IIpH3HAKAM;

- XapaKTepU30BAaThH B3aUMOCBS3b MEXIY COCTABOM, CTPOSHHEM M CBOMCTBAMY HEMETAIIORB]

- HPOBOTHUTH OMBITHI 1O MONYYCHHIO, COOMPAaHHIO M M3YYEHHIO XHMHYECKAX CBOMCTB ra3o00pasBEIX BEIECTB:
YITIEKHCIIOTO Ta3a, aMMHaKa,
- PacIO3HABATH OILITHEIM IIyTeM ra3000pa3Hble BEIIECTBA: YIIEKUCIEIH a3 1 aMMHaK;

- XapaKTEPH30Barh B3aUMOCBSI3b MEAK/LY COCTABOM, CTPOCHHEM U CBOMCTBAMH METAJLIOB;

- Ha3BIBAThH OPradMYecKue BEIecTBa o HX (opMyne: MeTaH, 3TaH, STHICH, METaHOJI, dTaHOI, INIUIEPHH, YKCyCHas
KHCIIOTA, AMHHOYKCYCHAs KHCJIOTa, CTEapHHOBas KHCJI0Ta, OJICHHOBAs KUCIIOTa, IIOK03a;

- OIIGHWBATH BIHSHHE XMMHUYECKOTO 3arpsA3HEHHS OKPYXKAlOlIed Cpensl Ha OpraHM3M 4YelnoBeKa; IpaMOTHO
o0paniarscs ¢ BEIIEeCTBaMH B IIOBCEIHEBHOM KH3HH

OIpeNeNsTh BO3MOYKHOCTH IIPOTEKAHHMS peakii HEKOTOPHIX NPCACTABUTENCH OPraHUuYeCKMX BEIIECTB €
KHCIIOPOIOM, BOJOPOIOM, METaIIaMH, OCHOBAHUSAMH, TalOreHaMH.

Wcnomnssosanue obopynoBanus « Todyka pocTa» MO3BOJISET CO34aTh YCIOBHS:

O6yuaromuiica Hay4YHTCs:

- IPEMEHSITH OCHOBHBIE METO/IBI IIO3HAHMSA: HAOMONEHHE, H3MEPCHHE, SKCICPHMEHT;




- OIHCBIBATH CBOMCTBA TBEPILIX, KHUIKHX, 1a3000pa3HEIX BEINECTB, BEIACIAL X CYIIe CT-BEHHbBIC IIPH3HAKY;

- PAaCKpPBIBATE CMBICII 3aKOHA COXPAHEHHS MacChl BEIECTB, AaTOMHO-MOTIEKYISPHON TEOPUH;

pasnmuarh XUMHYeCKHe M (QU3MdecKHe SBIEHWS, HA3plBaTh IPH3HAKK H YCIOBHS IPOTEKAHHSA XHMIICCKHUX
peaxuuii;

- cobmoars npaeuia 6e30racHoi padoThl IPH IPOBENEHUH OMLITOB;

- [TONIL30BATECS 1ab0oPATOPHEIM 060PYTOBaHHEM M TIOCY/I0H,

- IOJTyYaTh, cobupars ra3000pa3Hble BelIeCTBA U PACTIOZHABATE HX;

- XApaKTepu30BaTh (U3MUYECKUE W XUMHYECKHE CBOHMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHX COCHUHEHHH,
IIPOBOMTH OIBITHL, IOATBEPIKAAIOMINE XHMUIECKIE CBOMCTBA H3YYSHHBIX KJIACCOB HEOPraHMICCKUX BEIIECTR;

- pacKphIBATh CMBICH IIOHATHS «PacTBOPY», BEIYMCILITE MAcCCOBYIO JOJIO PACTBOPEHHOIO BEINECTBA B PACTBOPE,
TOTOBUTH PACTBOPEI C OIIPeICIEHHON MACCOBOM JI0JIEH pacTBOPEHHOIO BEINECTBA;

- XapaKTEPU30BaTh 3aBHCUMOCTh (QHU3MUECKUX CBOIMCTB BEMIECTB OT TUNA KPUCTAJUIKIECKOH PEIIETKH, ONPEAETATh
BH/] XUMHUICCKOH CBSI3U B HEOPTaHHWYECKHUX COCTHHECHUAX,

- PACKPLIBATE OCHOBHBIE IIOJOXEHHS TEOPHH OIEKTPOJMTHYECKOH JMCCONMAlMK, COCTaBATh YPABHEHUA
ATIEKTPONHTHIECKON IHUCCOLMAiHE KHCIIOT, LeoYei, conell i peakiuii HOHHOro 0OMeHa;

- DacKpbIBaTh CYLIHOCTH OKHCIHTEIbHO-BOCCTAHOBHMTENBHBIX — PEAKUHH, ONPENENATh OKHCIMTENh H
BOCCTAHOBHTEIb, COCTABJISATH YPABHEHHS OKHACITHTEIEHO-BOCCTAHOBATENRHEIX PEeaKIuii,

- Ha3bBaTh (HAKTOPEL, BIHSIOIHE Ha CKOPOCTh XMMHUYECKOH peaKuy;

- XapaKTepU30BaTh B3dHMOCBA3b MEX/IY COCTABOM, CTPOCHHEM M CBOKCTBAMH HEMETAN JIOB H METAJIIIOB,

- IPOBOMTE OIBITHI IO OMYUEHHIO H M3y9ICHHIO XMMHYECKHX CBONCTB Pa3siMIHbIX BEIICCTB;

- I'PaMOTHO 00paIIaThCs C BEIECTBAMHU B IOBCEIHEBHOM KU3HU.

Copepaxanue

B cucTeMe €CTeCTBEHHOHAYYHOro 0OpazoBasMs XWUMHS Kak y4eOHBIH HpeaMeT 3aHMMAaeT BaKHOE MECTO B
ITO3HAHAM 3aKOHOB NMPHPOJE], (OPMUPOBAHUE HAydHON KAapTHHEI MHpA, CO3TaHMM OCHOBBI XHMHYECKUX 3HAHMH,
HeOoBGXOMMMEIX JUISI TOBCEHEBHOM JKU3HM, HABBIKOB 3J0POBOI0 U OE30IaCHOr0 UL YelloBEKa M OKpPYIKalomeH ero
cpensl 06pasa KU3HH, 4 TAIOKE B BOCIIHTAHHH SKOJIOTHYECKOH KYJIETYPEL.

VCeneImHOCTh U3YUeHHS XHMUK CBS3aHA C OBIIAJCHUEM XHMHYECKHM S3BIKOM, COOMOAEHAEM mpaBuil Oe30macHoH
paGOTEI IPH BBINOIHCHHN XUMHIIECKOTO KCIIEPUMEHTA, OCOZHAHHEM MHOTOYHCTEHHEIX CBA3CH XUMHM C JPYTHMH
IpeaMeTaMH IKOJIBHOI0 Kypca.

ITporpamma BKmC4YaeT B ceOs OCHOBEI HEOPraHHYECKOM M opramudgeckoil xumup. lnaBHOM miueedl IporpamMMel
SBIISETCS CO3aHue 6a30BOr0 KOMIUIEKCA OIOPHBIX 3HAHMM [0 XHMMHEH, BEIPAXXCHHEBIX B (opMe, COOTBETCTBYIOMICH
BO3pacTy 00ydaromuxcs.

B comepkeHHMH J@HHOTO Kypca MpECTABIEHL! OCHOBOIIONArarolMe XHMHYECKHE TEOPETUIECKHE 3HAHMA,
BKJIIOUAOIINE M3yUeHHe COCTaBa M CTPOCHMS BELIECTB, 3aBUCHMOCTH HX CBOMCTB OT CTPOEHMS, IPOTHO3MPOBAHUE
CBOMCTB BEINECTB, HCCIIEIOBAHNE 3aKOHOMEPHOCTEH XUMHUYECKIX IIPEBPAICHUH U IIyTel yIIpaBJICHAS UMA B IENIX
[ONYyYEHUS BEINECTB U MaTepUaoB.

TeopeTHUeCcKyl0 OCHOBY H3YdYEeHHS HEOPraHHYEeCKOH XUMHH COCTaBISeT AaTOMHO-MONEKYIAPHOE YHUCHHE,
[Mepuommueckuii 3axon JI.W. Menneneesa ¢ KparkiMyl CBEICHHAMY O CTPOCHHMH aTOMa, BHIAX XUMHUYECKOH CBSI3M,
3aKOHOMEPHOCTSIX MPOTEKAHNS XUMHUECKHX PEaKIyii.




B m3yueHHM Kypca 3HAYMTENBHAS POJIE OTBOJUTCS XMMHUYECKOMY SKCIEPUMEHTY: IPOBEICHHIO IPAKTHYECKUX H
nabopaTopHBIX paboT, ONMHCAHHIO Pe3yNLTaToB YYEHHYECKOIO 3KCIIEPHMEHTa, COONIONEHHI0 HOPM M IIPABHI
GesoracHoii paboTE B XUMIUYECKOil mabopaTopu.

Peanm3aiis JaHHOH IpOrpaMMBI B IIporiecce 00y4eHHs MO3BOIUT 00yJarOIUMCsl YCBOUTS KITIOYEBBIE XUMUYECKHE
KOMIIETEHLIMH ¥ [IOHSTEH POIL M 3HAYCHHE XUMHM CPEAH APYTHX HAyK O IPHPOJIE.

Wsyuenne npemamera «XuMuS» B 9acTd GOpMHpPOBaHHSA y 00yYarOmEXca HAyYHOIO MMPOBO33PEHMSA, OCBOCHHUS
obImeHayYHpIX- MeToAoR (HabmoneHue, M3MepeHHe, SKCIEePHMEHT, MOIEIHMPOBAHKE), OCBOEHHS IPAKTHYECKOIO
NpPUMEHEHHS HayYHBIX 3HAHHH OCHOBAHO Ha MEXIIPEAMETHEIX CBA3AX C IpeaMeTaMu: «bnomorusa», «l'eorpadusy,
«Hcropus», «JIureparypay, «Maremarukay, «OCHOBEI 0€30IaCHOCTH JKH3HENEATEILHOCTHY, «PycCKHil s3bIK»,
«Du3HKa», «IKOIOTHIN.

8 kaace

Brenenue

Ipepver xumpn. MeTomsl MO3HaHHS B XMMHU: HaOMIONGHHE, SKCIEPUMEHT, MOAENHposaHue. Kcrounukn
XHUMIYECKOH MHQOPMALIMY, €€ II0JlydYeHHE, aHaIA3 | IPEICTaBICHAE €T0 PEe3yIBTaToB.

IlonaTHE 0 XUMHYECKOM 31eMeHTe ¥ (opMax ero CymecTBOBaHMA: CBOOONHBIX aroMax, IPOCTBIX H CIIOXKHBIX
BEIIECTBAX.

[Tpeepamenust BemiecTB. OTmHuMe XMMUYECKHX PEaKIHMH OT (QU3dUecKuX SBNEHMH. Pone XMMWH B JKH3HH
yenoseka. Xemodmms u xemodobus.

Kparkue cBeeHus U3 KCTOPUY BO3HUKHOBECHHS U PA3sBHTUSA XMMHH. POl OTEYECTBEHHBIX YUEHBIX B CTAHOBICHUH
XEMHUYeCKoi Hayku — paborsl M. B. Jlomonocosa, A. M. Bytneposa, [I. 1. Menneneesa.

XuMHYecKas CUMBONIMKA. 3HAKM XMMUYECKHX 3JIEMEHTOB H IIPOMCXOXKICHHE HX Ha3BaHHH. XUMHYECKHE (OpMyIIbL.
Munexcs! 1 k03Q¢uuuerTel. OTHOCHTENLHEIE aTOMHAsS U MOJIeEKyspHas Maccel. IIpoBesenue pacyeToB MacCcoBOH
[0 XMMHYECKOrO 3JIEMEHTA B BEIIECTBE HA OCHOBE €T0 ()OpMYJIBL.

ITepuommyeckas cucteMa xumugeckux anementor J1. M. Mengeneepa, ee CTpyKTypa: Majble ¥ OONbIIME MEPUOJIEL,
rpynmel B OOATpYnnel Ilepmonmdyeckas cucTeMa KaK CIIPaBOYHOE IIOcOOHME Uil IIONyYeHHs CBENEHWH O
XHMHYECKIX dIIEMEHTaX. _

Temoncrpanuy. Mogenu (mmapocrepxaensle B Crrioapra—bpurie6a) pasimasbiX IPOCTHIX M CIOMKHBIX BENIECTB.
Kosnexius crexistHHON Xumudeckoit mocyanl. KommeKiys: MaTepuaioB U M3JeIHi U3 HUX Ha OCHOBE aFOMHHUS.
B3auMozmeiicTBIE MpaMopa ¢ KHCJIOTOM 1 IIOMYTHEHHE H3BECTKOBOM BOJIBL.

Jla6Goparopusie onbiThl. CpaBHeHHe CBOMCTB TBEPHBIX KPHCTAINIMYECKHX BEINECTB M PacTBOPOB. (CpapHeHMe
CKOPOCTH HCIIAPCHHS BOJBI, OAEKOJIIOHA M 3THIJIOBOTO CITMPTA ¢ (PHIBTPOBABHOM OymMary.

ATOMBI XUMUYECKHX 3IEMEHTOB

AtoMbl Kak ¢dopMa CYIMICCTBOBAHMS XHMHUYECKHX 31eMeHTOB. (OCHOBHBIE CBEAEHHA O CTPOEHHM aroOMOB.
JloxazarenbCTRa CIOKIOCTH cTpoeHHs aToMoB. OnbiTel Pesepdopaa. [Tnanerapras Monenb CTPOEHHS aTOMA.
CocTaB aToOMHBIX siiep: IPOTOHbL, HedTpoHEl. OTHOCHTEIBbHAS aTOMHAs Macca. B3amMOCBI3h NOHATHH «IIPOTOHY,
«HEHTPOHY», KOTHOCHUTEIIEHAS aTOMHAs Maccay.

M3Mmenenue yrcia IPOTOHOB B SApe aroMa — 00pa30BaHMe HOBBIX XMMHUYECKHX 3IEMEHTOB.

W3meHenne ypcia HEWTPOHOB B gape aroma — obOpaszosanue u30TonoB. CoBpeMEHHOE onpefelNeHHe IOHATHS




«XUMHYCCKUI aNeMeHT». V30TOIIEI Kak pa3HOBUIHOCTH ATOMOB OQHOI'0 XHMHYECKOrO 3JIeMEeHTA.

OnexrpoHbl. CTpoeHHe 3JEKTPOHHBIX YPOBHEH arOMOB XHMHYECKHX 3JEMEHTOB MAJbIX IEepHONOB. [IoHsTHE O
3aBepIIECHHOM SJIEKTPOHHOM YPOBHE.

INepuomuyeckas cucrema XuMHuyeckux snemeHToOB [ M. MenpneneeBa U cTpoeHHE aTOMOB: (DH3HUECKHH CMBICI
[IOPS/IKOBOTO HOMEPA 3JIeMEHTa, HOMepa I'PyIIbl, HOMEpa IepHoa.

V3MeHeHue YHcia HIIEKTPOHOB Ha BHELTHEM 3JIEKTPOHHOM YPOBHE aTOMa XHMHYECKOTO 3j1eMeHTa — 00pa3oBaHue
TIOJIOXKUTEABHEIX M OTPHIATENBHBIX HOHOB. MOHBI, 00pa3oBaHHbIC aToMaMd META/UIOB U HeMETaJlioB. [IpHuuHE!
M3MECHEHHUS] METAUIMIeCKHX M HEMETAINHYeCKHX CBOHCTB B Ilepuoax M rpynmax. OOpazoBaHHe OHHApPHEIX
coenuuenwi. [lomarue 06 womHO#E cBs3u. CxeMsl oOpa3oBaHMs HOHHOH CBs3u. B3auMmopeiicTBhme aToMoOB
9JIEMEHTOB-HEMETAIIOB MeXTy coboif — obpazoBaHHe MBYXaTOMHBIX MOJIEKYN IPOCTHIX BermecTB. KopanmeHTHas
HETIOJIApHAS XAMHYECKast CBA3D. DNEKTPOHHEIE ¥ CTPYKTYPHEIE (YOPMYIIBL.

BaaumopeiicTRue aTOMOB HEMETaJIOB MexOy coboif — oOpasoBaHme OHMHApPHBIX COEJUHEHWE HeMeTalIoB.
DJEeKTPOOTpUIaTeNbHOCTE. KOBaneHTHAs nonsipHas CBsi3b. IIOHATHE O BAaJEHTHOCTH KAaK CBOMCTBE aTOMOB
00pa30BEIBaTE KOBANCHTHEIE XuMuIeckue cBg3u. CocTaBinenne hopMyn OMHAPHBIX COSAMHEHHH 110 BaJICHTHOCTH.
Haxoxnenue BaneHTHOCTH 110 GopMyrie OUHAPHOTO COETUHEHHUS.

BsaumopeiicTBIE aTOMOB METaIOB Mex1y coboii — o0pa3oBaHHe METAUIHYECKHX KpHCTAUIoB. IloHATHE O
METaUIMYECKOH CBSI3H.

HemoncTpanun. Mofeny aToMOB XUMHYeCKHX d1eMeHToB. [lepuomuyeckas cucteMa XuMuIeckux anemenTos 1. 1.
MemnzieneeBa pa3nHusbIX GOpM.

JlaGoparoprsie oneITel. MonenupoBaHue NIPHHIUNA IEHCTBUS CKAaHHPYIOIIEr0 MEHKpOCKoma. M3roToBneHme
Mozenel MoneKkyn OMHapHBIX XPMHYECKHX COeJuHEHHH. M3roToBneHWe MOMmENH, MIUIIOCTPHPYIOLIEH CBOMCTBA
METaJUIMYECKOH CBS3M.

IIpocTeie BemecTBa :

[onoxxenwe metamuroB u HemerawioB B [lepmomwdeckoii cucteme. Baxmeiinmie mpocThle BelmecTBa-METAIUIBL
JKeIez0, aIFOMVHUH, Kanbnui, Margui, Harpuit, kanuii. Obmuye ¢u3nueckye CBOCTEA METAIIIOB.

Bajkmelimue IpoCThe BeINeCTBa-HeMETATs, 00pa3oBaHHBIE arOMaMM KHCIOpPOA4, BOJNOPOZAA, a30Ta, Cepel,
docdopa, yriaepopa. Moexynsl TMPOCTHIX BEUIECTB-HEMETAIIOB: BOAOPOJE, KMCIOpOJA, a30Ta, TaJOreHOB.
OTHOCHTENBHAS MOJIEKYJIIPHAS Macca.

Cmoco6HOCTE aTOMOB XHMHYECKHX 3JICMEHTOB K 00pa30BAHMIO HECKOIBKHX MPOCTHIX BEIIECTB — AIOTPOIHS.
AnnoTponusle MomuuKanuyd Kucnopona, ¢docdopa, omoBa. Metaimyeckue M HeMeTaJUIM4eckue CBOifcTBa
IIPOCTHIX BelecTB. OTHOCHTENEHOCTD 3TOI0 IOHATHS.

Uucno Asoraynpo. KonmugectBo eemectsa. Monb. Monsgpras macca. MonsapHerii 00beM razoo0pasHbIX BEIIECTB.
Kparuple eIMHHIGI H3MEPEHHS KOJMYECTBA BEIIECTBA — MHJUIAMONL M KHJIOMOJIb, MHJUIAMOJSpHAs H
KHAJIOMOIISIPHAT MAacchl BEIIECTRA, MAJLTHMOJISIPHBIA H KHJIOMOJISIPHEIH 00BeMBI ra3000pa3HBIX BEIIECTB.

PacueThl ¢ MCHOONB30BAHMEM IIOHSITHI «KOJMYECTBO BEIECTBA», «MOJIAPHAS Macca», «MOISPHEIL 00BEM ra3oBy,
«MHCIIO0 ABOTAIPO».

Hemoncrpanuu. ITonygenne ozona. Obpasusl 6enoro u ceporo onosa, 6emoro u kpacsoro docdopa. Hexoroprie
MEeTaJUIB! M HEMETAJUIB KOJHuecTBOM BenecTsa 1 Mosb. Monsipaslit 006eM razo00pa3HbIX BEIECTB.




JIaGoparopHEle onbITEL. O3HAKOMIIEHHE ¢ KOJUIEKIMeH METaIIOB.

O3HakOMIIEHHE ¢ KOJIeKIHeH HEMETalIOB.

CoenvHeHs XMMUYECKHX SIIEMEHTOB

Crenens oxucnenus. CpaBHEHHE CTENEHH OKHCICHUS ¥ BaIeHTHOCTH. OIpeleleHHe CTENeHH OKHCICHHS
2JIEMEHTOB B OumBapHbIX coemuHeHHsSX. CocraBineHue (Qopmyn OHWHAPHBIX COEIMHEHHH, 00N cmocod uX
Ha3BaHUM.

bunaprele coevHeHMs METALIIOB X HEMETAILIOB: OKCHIBI, XJIOPHIBL, CyTbduan  mp. CocTrapiaenne X GopMyiL.
bunapuble CcOEqUHEHHS HEMETANIOB: OKCHIBL, JIETydde BONOPOLHBIE COCGIWHEHHS, MX COCTAB W HAa3BaHUI,
IlpencrapuTens OKCHIOB: BOjA, YITEKHCIBIH ra3, HerameHas H3BECThb. [IpeicTaBHTeNH JETYYMX BOIOPOIHBIX
COEMHEHH: XJIOPOBOLOPOJ, H AMMHAK.

OcroBanus, UX cOCTaR H Ha3BaHuA. PacTBOpEMOCTh OcHOBaHumiT B Boze. [Ipencrasureny imenodeii: THAPOKCHIBI
HaTpus, Kanud ¥ Kaneius. [Josarre o6 MEIMKATOpax M KAYECTBEHHBIX PEaKIIHsiX.

Kucnotsl, ux cocras ¥ HaszpaHusl. Knaccmbuxanus xucnor. [IpeacTaBuTen KHCIOT: CEpHAS, CONSHAS, a30THAS.
ITonsaTtre o mxane xucnoTHOCTH (1rkane pH). M3MeHeHne OKpaCKH HHAMKATOPOB.

Comz xak HpoOM3BOOHEIE KHCJIOT M OCHOBaHHMH. VX cocrtaB W HasBaHug. PacTBOpPHMOCTE cojieii B BOJE.
ITpencrasureny conel: XIopun HaTpust, kapborar u Gocdar KarbIs.

AmopdHBle M KpUCTAIMYECKHE BeINecTBa. MEeXMONEKYISpHEIE B3aUMONEWCTBHS. THIBI KPHCTAIIWIECKHX
peleToK. 3aBHCUMOCTE CBOMCTB BEIECTB OT TUIIOB KPHCTAILTMIECKHUX PELIETOK.

Yucteie BemecTsa U cMecH. [IpuMepE! KUAKKHX, TBEPABIX U ra3000pasHbix cMeceil. CBOMCTBA YHCTHIX BEMIECTB M
cmeceil. Mx cocra. MaccoBas u o0beMHAs NONMM KOMIIOHEHTa CMECH. PacueThl, CBI3aHHBIE C HCIONB30BaHHAEM
TIOHATHS «TOJIN. |

Hemoncrpamyn. O6pasnpl OKCHAOB, KHCIOT, OCHOBaHHM M coseil. Momenyn KpHCTaUIMIECKUX PEIETOK XJIOpHaa
HaTpui, anMasa, okcuza yrepona (IV). KucrorHo-1enousbie HHIHKATOPE H H3MEHEHHE HX OKPACKH B Pa3IMIHBIX
cpenax. YHHBEpCAILHBIH HHANKATOP X H3MEHEHHE ero OKpacky B pasiu4Hbx cpenax. [llkama pH.

JlabGoparopHEle oneIThl. O3HakoMIeHHE ¢ KOJUleKnuel okcumoB. O3HakOMIEHHME €O CBOMCTBAMHE aAMMMAKA,
BEIJIAHHOTO B amiryne. KauecTseHHas peaknms Ha yriuekuceni ra3z. Onpenencuie pH pacTBOpOB KHCIOTEI, HIENT0YH
u Bompsl. Onpepenenue pH TUMOHHOTO ¥ AGIOYHOTO COKOB HA cpese TiofoB. O3HAKOMIEHHE ¢ KOJUTEKIHEH COTTel.
OsHaxoMIIEHHE ¢ KOJUIEKIIHEeH BeIeCTB ¢ Pa3HBIMH THIAMH KPHCTATHYECKOM PELIETKH M H3rOTOBIEHHE MOIEe
KpHCTALTHYeCKHX penreTok. O3HaxoMiIeHue ¢ 00pa3oM ropHoi mopoIbL.

V3meneHus, IpOUCXOASIIYe C BEUIECTBAMK

ITonsaTHe ABICHAHA KaK H3MEHEHUH, TIPOHCXOSINIX C BEIIECTBOM.

SByenus, CBA3aHHBIE C M3MEHEHHEM KPHCTAJUIMYECKOTO CTPOCHHS BELECTBA IPH MOCTOSHHOM €r0 COCTaBe, —
(pusuyeckue gpneHus. PU3MYCCKUC IBIEHHS B XHMUK: TUCTHIUIAIMS, KPUCTAIUIH3AMNS, BBIIADHBAHKE H BO3TOHKA
BEIECTB, GUIBTPOBAHKE U IEHTPUDYTHPOBAHHE.

SIBnenus, CBA3aHHBIE C HM3MEHEHHEM COCTaBa BEINECTBA, — XHMHYECKHE peakid. [IpH3Haku ¥ YCIOBHS
IPOTEKaHUS XMMHUYECKHX peakimid. BrigeneHHe TEIIOTHl U CBeTa — peakiuH ropeHus. [IoHATHE 00 3K30- B
SHIOTEPMUYECKHUX PEAKIIUIX.

3aKOH COXpaHEHHsl MacChl BEMICCTB. XHMHMUYECKHE YpaBHEHHs. 3HAYeHHe MHIEKCOB H  K03()(HIHEHTOB.




Cocrapnenve ypaBHEHUH XUMUYECKHAX PEAKIIHIL.

PacyeTrl no xuMuyeckum ypapHeRnsM. Pemenne 3amay na HAX0XKIIEHUE KOJTUYECTBA, MACChl MM 06bemMa MpoayKTa
PCAKIMH IO KOIMIECTBY, Macce Wi 00BEMY MCXOJHOTO BEINECTBA. PACUCTEI ¢ MCIIOMb30BAHMEM TOHATHS «IIOTLSDY,
KOIZla MCXOOHOE BEINECTBO NAHO B BUJE PacTBOpa C 3aJadHOM MaccoBOM nomeit PacTBOPEHHOIO BEIIECTBA MM
COZIEPAHUT OIPEIENEHHYIO OO IPUMECEH.

Peaxuun paznoxenus. Ilpeacrasnesue o CKOpOCTH XUMHWYeCKMX peakimil. Karanuzaropsr. ®epmenTrl. Peakimu
coenmunenns. Karamatnyeckne m HekaTamuTHUSCKHE pEeakiliy, obparuMele n HeobparuMeie peakmuu. Peakmuu
3aMEINCHHS. Psjl aKTHBHOCTH METANIOB, €ro UCHONB30BAHUE IS IPOTrHO3MPOBAHUS BO3MOXKHOCTH NPOTEKaHH
peakmuii Mexiy MeTallaMi M KHCIOTAMH, PeaKIii BEITECHEHHS OJHHX METAUIOB M3 PacTBOPOB HX coJei
ApyruMu MeTanmnamy. Peakiwm ofmena. Peakuum HefTpammsammm. Yemopms [IPOTEKaHUs peaknuii obMmeHa B
pacTBoOpax Mo KOHIA.

Tumer xumMugeckux peaknuii Ha puMepe CBOMCTE BOmBL Peaxmus Pa3NoXKeHHsA — SIIEKTPOIH3 BOAEL Peakmuu
COC/IMHECHAS — B3aMMONECHCTBHE BOAEL € OKCHIAME METAJUIOB U HEMETAIIOB. YCIOBHE B3aHMOICHCTRIS OKCHJIOB
METaJIIOB 1 HeMETauioB ¢ Bofoit. Ilonarne «ruapoxcumeny. Peaknun 3aMemenns — B3amMoelcTBEE BOJIBI C
MeTaitaMy. Peaknuy oOMera — ruapoIns BemecTs.

Hemonctpanun. Ipumeper Gusnueckux sBIeHW: a) IUIABTEHHE napapuga; 0) Bo3roHka moja WM GeH30MHOM
KHCIIOTBI, B) PAcTBOPEHHE OKDAIICHHBIX CONel; T) Anby3us MYMIECTHIX BEMIECTB € TOPSLISH JaMIOYKH
HaKamuBanus. IIpuMepbl XUMHMYECKHMX SBNEHWiH: a) ropeHHe MArHmus, docdopa; 6) BzaumomelcTBHE COMIHOMN
KHCIIOTBI ¢ MPaMOPOM HIIH MEJIOM; B) IOMyueHHe ruapokeuaa meau (11); r) PacTBOpeHKe NOIYYCHHOI'O THAPOKCHIA
B KHCNIOTaX; J) B3ammopeifcTBue oxcuua memu (I) ¢ CEPHOH KHCIOTOH IpPH HAarpeBaHHW; €) pasIOXKeHHe
IIepMaHraHaTa Kamus; k) PasNoXEHHe NEePOKCHIA BOXOPOAA C IOMOLIBIO MHOKCHIA Mapraiila M KaTajassl
KapToQess uu MOPKOBH; 3) B3aHMOEHCTBHE Pa3sGaBIeHHBIX KHCIOT ¢ METAILIAMIL

Jlaboparoprsie onbITEL OKHCIEHHE MENW B ILIAMEH CIIMPTOBKM MIIM IOPEJIKH. 3aMelleHHe MeId B PacTBOpe
xnopuga menu (1I) xemezom.

Pacteopermue. Pactroprr. CBoifcTsa pacTBOpoB 3JIEKTPOIIUTOR

PactBopenye kax (uanKo-xumuveckuii mponece. IToHSTHE 0 TEAparax ¥ KpHCTainoruaparax. PacTBOpHMOCTS.
KpHBEIE PACTBOPHMOCTH KaK MOZENH 3aBUCHMOCTH PAacTBOPHMOCTH TBEPIBIX BEIIECTB OT TEMIIEPATYPEL
Hacrunennble, HeHACHINEHHBE U TePECHICHHEIE PacTBOPEL. 3HAYEHHE DACTBOPOB ISl MPUPOIEI H CENBCKOTO
X039HCTBa.

ITonsaTue 06 AMMeKTPONHTHYECKOH MHCCOLHAITH. ONIEKTPOIHUTHI

7§ HEINEKTPOIATHL. MexaHusM UCCONMMAIMA 3IEKTPONHMTOR C pA3NHYHBIM Xapakrepom cBs3u. Crenens
ANMEKTPOTUTHIECKOH Nuccoruanuu. CHITBHBIE H C1a0ble AIEKTPOIIHTEL

OCHOBHBIE TIONOXEHHS TCOPUM BNEKTPONHTHUECCKON juccomuanun. VoHHbe YpaBHEHHs peaknuii. Peaxmuu
oOMeHa, HAyIHe 10 KOHIIA.

Knaccuduxarus HOHOB H HX CBOHCTBA.

Kucnots, ux xmaccupuxanms. Jl@ccoupanmus KHCIOT M HMX CBOHCTBA B CReTe TCOPHH 3JIEKTPOTHTHYECKOMH
Auccornayy. Monekylnsaprble M HOHHBIC YPaBHEHHA peakuuil. B3aumMONeHCTBHE KHCIOT c MeTaJUIaMH.
ONEKTPOXUMHICCKHA . pSl  HANPSOKEHHH  MeTasuIoB. BsaumonelicTBie KHCIOT ¢  OKCHIAMH  METAJIOB.




BsaumopjedcTBre KHCIOT C OCHOBAHMSMH — peakiMs HeHTpanusalud. B3amMoneicTBHE KHUCIOT € CONSMHE.
Hcmonp3oBanue TablIMIbl pACTBOPUMOCTH IS XapaKTEPUCTUKH XUMUIECKHX CBOHCTB KHCIIOT.

OcHopanms, uX Kiaccuuramus. J(Hccouanys OCHOBAaHHH H HX CBOMCTBA B CBETE TEOPHH IJIEKTPOJHTHICCKOH
AUCCOLManuy. BsammopeicTBHe OCHOBaHHM ¢ comsMmu. VcmomszoBague TaONMIEI PACTBOPEMOCTH  JUIL
XapaKTEePHCTHKA XUMHIECKHX CBOMCTB OCHOBAaHMH. B3anMozeicTBIE IENoYeH ¢ OKCHIaMI HEeMETallIoB.

Coumn, BX OACCOIHALMS U CBOMCTBA B CBETE TECOPHHU SIIEKTPOJMTHYECKOH AHCcconMalii. B3aumoneiicTBre comnei ¢
MeTalllaMH, OCODEHHOCTH OSTHMX peaknuii. BsammoneiicrBue coneit ¢ comsmu. Vcnomssopanue TaOnuibl
PacTBOPHMOCTH I XapaKTEPUCTHKU XUMMYECKHUX CBOUCTB COJIEH.

O600menye ceenenuii 00 OKCHAax, UX KiaccH(pHKanui 1 CBOWCTBAX.

['emeTruecKue psyIBl MeTallia i HemMeTamia. [egeTuyeckas CBA3h MEXKIy KIacCcaMy HEOPraHWYECKHX BEIleCTB.
OKHCIIHTETEHO-BOCCTAHOBHTEIBHBIE PEaKLIMH.

OmnpeneneHue CTENEHER OKACTICHHS ML SIEMEHTOB, 00pa3yroIyX BEUIECTBA PA3HBIX KIIaccoB. Peakuni HOHHOIO
oOMeHa ¥ OKHCIMTEIBHO-BOCCTAHOBUTENbHEIE peaknud. OKUCINTENh M BOCCTAHOBHTEND, OKHCICHHE M
BOCCTaHOBJICHHE.

CocTapieHre ypaBHEH I OKUCIHTEIBHO-BOCCTAHOBUTENEHBIX PeakIii MeToOM 2IEeKTPOHHOTO OaiaHca.
CpoiicTBA IPOCTBIX BEIECTB -— METAUIOB H HEMETAWIOB, KHMCJIOT ¥ COIeH B CBETE OKUCIHTEIBHO-
BOCCTAHOBUTEIIEHBIX PEaKIMi.

JlemoncTpanum. VcmblTagwe  BEIIECTB M MX  pacTBOPOB HA  JIEKTPOIPOBOAHOCTH.  3aBUCHMOCTB
37IEKTPOIPOBOIHOCTH YKCYCHOH KHCIOTHI OT KOHIIEHTpanuH. J[BHikeHHE OKpAllEHHBIX HOHOB B JIEKTPHYSCKOM
nojie. BlamMopeilicTBHe IMHKA ¢ cepoif, consHOM Kwmcmortod, xmopuzom Mend (II). Topemwe warmms.
BzapMmo/eiicTBHE XIOPHOY U CEPOBONOPOIAHOM BOIBL.

JlaGopaTopHble ONBITHL B3auMOjieficTBHEe pacTBOPOB XJIOpHJAa HATpusa M HuTpara cepebpa. Ilomyuenue
HEPACTBOPUMOr0 THIPOKCHIA B3aHMOJEHCTBHE ero ¢ KHCIOoTaMH. B3auMOmEeWCTBHE KHCIOT ¢ OCHOBaHHSAMH.
BzauMomeHcTBrIe KACIOT ¢ OKCHAaMHU METAUIOB, B3anMoneicTRIe KUCIOT ¢ MeTaluaMy. B3auMoIeicTBrE KHCIIOT
¢ consMmu. BsauMmopelicTBHe Imemoueil ¢ kucnoramu. BiaumoneicTBHe INENo4Yed ¢ OKCHIAMH HeMeTala.
BzaumoneiicTere menodch ¢ comsmu. IloiydeHume ¥ CBOHCTBA HEpPaCcTBOPHUMBIX OCHOBaHMH. B3aumoneicrsre
OCHOBHBIX OKCHIOB C KHCIOTaMM. B3amMonelCTBHE OCHOBHBIX OKCHIOB C BOIOM. B3amMmopeiicTBHE KHCIOTHBIX
OKCHIOB C INeIoYaMH. B3aiMOoIefCTBHE KHCIOTHBIX OKCHIOB C BOAOIl. B3aumonmedcTBHE colleli ¢ KHCIOTaMH.
BzaumoneiicTere conell ¢ menodaMu. B3aumojeiicTBue coneil ¢ comamu. B3ammoznelicTBHe pacTBOPOB COJNEH ¢
METaJIaMH.

9 kiace

Obmas XapakTepUCTHKA XUMHYECKMX OICMEHTOB M XHUMHYeckMx peaxuui. Ilepuommdeckuii 3akoH H
[Tepuomryeckas CHCTEMA XHUMHYECKHUX SIEMEHTOB

II. 1. Menpeneesa _

XapakTepuCTHKa dIeMeHTa 110 ero nonoxeruro B [lepuonuueckoit cucteme /1. Y. Menneneesa. CroiicTBa OKCHIOB,
KHCJIOT, OCHOBAHHI ¥ COJIEil B CBETE TEOPHH 3ICKTPOIUTHIECKOH TUCCOLMALMHE M OKHCIIEHHI-BOCCTAHOBICHI.
[TousaTHE O MEPEXOMHLIX dTeMeHTaX. AM(OTEPHOCTE. | eHeTHUECKHMH Ps/l IEPEXOAHOTO dIEeMEHTA.

[Mepronuyeckuii 3axod 1 [leproudeckas cucreMa xumpdeckux anemenTos JI. . Menneneesa.




XuMHUYecKas OpraHM3alysl HKMBOIT M HEXUBOK NIPHPONpl. XHMHYECKHMIT COCTAB s/pa, MAHTHH U 3€MHOH KODEI.
XUMHYECKHE 3IEMEHTEL B KIIETKaX JKMBBIX OPraHu3MoB. Makpo- ¥ MEKPO3JIEMEHTEL

O6Gobmenne CcReJeHUH © XHUMHYECKHX peakuusx. Kiraccupukanys XHMHYECKHX Dpeakiud II0 PpasTHIHBIM
OCHOBaHHSIM:

— II0 COCTABY M YHCIly pearHpyIoLTHX H 00pa3yroumxcs BEIIECTB;

— 1o TeroBomy 3 hexTy;

— TI0 HaIIPABIIEHHIO; -

— 110 U3MEHEHMIO CTEIEHeH OKHCIEHHUS IIEMEHTOB, 00pa3yIOIHX pearupyrolite BeIecTBa,

— 110 dase;

— IO MCIIOTE30BAHMIO KATATH3ATOPA. .

ITonsiTie O CKOPOCTH XMMHYECKOH momﬁﬁm DaxTopsl, BIHSFOIIME Ha CKOPOCTh XHMHYECKHX DEaKIlHid.
Karanusarops! 1 xaramu3. HrHOMTOpEl. AHTHOKCHIAHTEL

JlemorcTpanuy. Pasmuuneie dopmel Tabmun Ilepuopmdeckod cucTembl. Monemu artomos snemento [—III
TIePHO0B. 3aBHCHMOCTh CKOPOCTH XHMHYECKOH PEeakluu OT MPUpOJbl PEarupyioIlMX BEMIECTB. 3aBHCHMOCTH
CKOPOCTH XMMHYECKOM peakiiil OT KOHICHTPAIWH PEarHpyFOIHX BEMECTE. 3aBUCHMOCTE CKOPOCTH XHMHYECKOM
peaKIuy OT IUIOLIAH CONPUKOCHOBEHHMs PEArHpyIOmUX BEIICCTE («KUILSIMH CIOWY»). 3aBHCHMOCTE CKOPOCTH
XAMHYECKOH Ppeakiuu OT TEMIEpaTyphl pearvpyrolldX BemlecTs. I'OMOTE€HHBIH M TI€TEPOreHHBIM KaTaausbl
DepMeHTaTHBHEIA Karam3. IHrubupoBanue.

JlaGopartopHble OmBITHL. IloNydeHKE THOPOKCHIA WHMHKA M HCCIEAOBAHHE €ro CBOHCTB. MojeupoBaHie
IOCTPOCHHUS IEPHOMMIECKOl Tabmuilbl. 3aMeIleH e XKeNe30M Mely B pacTsope cyibgara meau (II). 3aBiucaMocTh
CKOPOCTH XHMWYECKOH peakiiy OT IPHPOIBI PEardpyrOlIMX BEUIECTB HA NMPUMEPE B3aUMONEHCTBHS pasiIHIHBIX
KUCIOT C pa3iyHBIMH MeTalIaMH. 3aBMCHMOCTh CKOPOCTH XMMHYECKOM peakiMi OT KOHUEHTPaluH
pearupylomux BEIIECTB Ha IPUMEPE B3AMMOIEHCTBHA IMHKA C COJAHON KHCIOTOW DPAa3MYHON KOHICHTPAIIMH.
3aBHCHMOCTE CKOPOCTH XHMMMYECKOH peakIMH OT IUION@IH COIPHKOCHOBEHHS DEardpyrollHX BEINECTB.
MozenupoBaHye «KUIIIIErO CIOS». 3aBHCHMOCTh CKOPOCTH XMMHYECKOW peakIuu OT TEMIEparyphl
pearupylolpx BEIIECTB Ha NpPHMEpe BamMopeicTmusa okcuaa memau (II) c pacTBOpOM CEPHOM KHCIOTHI [IpH
PasNMYHEIX TeMIEparypax. PasloxeHde NepoKCHaa BOXOPONA C MOMOIIBIO JIMOKCH/Ia MapraHia ¥ KaTanasbl
OGHapyXeHHEe KaTalaskl B HEKOTOPHIX MHINEBBIX IPoAyKTax. MHrubuposanue B3auMOICHCTRBUS CONSHON KHCTIOTBI
C LIHHKOM YpPOTPOIIMHOM.

Meramisl

ITono:xerne Metawios B [lepuoauueckoii cucreme [l Y. Menneneesa. MeTaundyeckas KpACTAIHIECKAs PEIIETKA
M MeTaJUTHYecKas XuMuyeckas cBa3b. Obupie Gusnyeckre CBOMCTBAa METALIOB. XUMHUYECKHE CBOHCTBA METAIUIOB
KaK BOCCTAHOBUTENE(l, a TAKKE B CBETE HX ITOJOKEHUS B SNCKTPOXHMMHYECKOM Psly HAalpPsIKEHWH METaJlIoB.
Kopposus MeTaiioB u criocods! 60ps0er ¢ Helt. Criapel, MX CBOMCTBA ¥ 3HAYCHHUE.

O611as XapakTepHCTHKA IIEIOYHBIX MeTamioB. Meramel B npupozie. O6mue cnocobs ux nonydenus. Crpoenue
aromoB. [1lenounsie MeTamIbl — MPOCTHIC BEIIECTRA. BaxkHeHnie COeIHHCHUS IIENTOYHBIX METAJUIOB — OKCHBL,
TUAPOKCHIE M CONMM (XJIOPHUABL, KapGOHAThl, cynb(harsl, HUTPATLI), MX CBOMCTBA W NPUMCHEHHE B HApOIHOM
xossiicrae. KanuiiHbie yro0peHus.




OG6Ias XapaKTepUCTHKA HJIeMEHTOB IiaBHoit moarpymmel II rpymmer. Crpoenue aromoB. llemounoseMelNbHbIE
METalllIsl — IPOCThIe BEINecTBa. BakHeHIIMe COeNMHEHHs IIeTOYHO3CMENbHBIX METalIoB — OKCHIEL,
TEIPOKCH/IBI M CONE (XIOPHABI, KapOOHATHl, HHUTpATHL, cynmb(arsl, Qocdarsl), ©X CBOHCTBA W NPUMEHEHHE B
HApPOJHOM XO3HCTBE.

Asmomurmii. Crpoesue aToMa, QU3nyecKrue U XEMHUIECKAE CBOHCTBA MPOCTOro BemecTsa. COeNHHeH s alIOMUHMS
— OKCHI M 'HMIAPOKCHI, HX mz@oemwmzs xapakrep. Baxueiimue conu amoMuHus. [IpuMeHerre allOMUHES 1 €10
COCTUHECHUIA. .

XKenezo. Crpoenue aroma, @Esgﬁﬁm ¥ XMMHUECKUe CBOMCTBA IpoCTOro BemnecTra. lenernueckue paasl Fe2+ u
Fe3+. Baxueiftinie comy Jxeie3a. 3HaueHHeE JKee3a U ero CoeIHHeHHH 7Sl IPHPOLI X HAPOJHOTO X03SMCTRA.
IemorcTpanmi. O6pasnpsl MIETOYHEIX M INETOYHO3EMENBHEX MeTamio. O6pasupl CraBoB. BiaumMoneHcTaHe
HATpWs, TUTHS U KAIbIEs ¢ BOHoi. BlanMonelicTere HaTpUs W Maruus ¢ KUCIOPOAoM. B3anMoneHCTBIE METATLIOB
¢ memetasamit. [lomyuenne ruapokcunos xenesa (1) u (IIT). KadecTBeHHEIC peakiy Ha HOHBI Fe2+ u Fe3+.
JlaGopaTopEsle ONBITEL B3auMoneiCTBIEe PacTBOPOB KHCIOT M conel ¢ Meramiamu. O3HAKOMICHHE ¢ pyAamu
scerresa. OKpaIMBAHME IUIAMEHH COTSMHE IIETOYHBIX METaIoB. BiauMoseHicTeie Kanbus ¢ BORoi. llomyyenne
THIPOKCHJA KAIBIMA W MCCIeIOBAHHE €ro cBoMCTE. [lonyderwe rHAPOKCHIA ANIOMAHMA M MCCIENOBAHUE €ro
CBOliCTR. B3amMmonciicTBie xejiesa ¢ consHOR kucinoroif. Ilomyuenme ruppoxcuzos xenesa (II) m (III) u
VCCIIEOBAHKE HX CBOMCTB.

Hemertamnsl

O6mas XapakTepuCcTHKa HeMeTaiuioB: nonoxenue B Ileproauaeckoli cucreme, 0COOCHHOCTH CTPOEHHA aTOMOB,
aeKTpooTpHENaTesHocTh (D0) Kak Mepa «HEMETANTMIHOCTIY, Pl D0. KpHCTammmIeckoe CTPOSHHE HEMETAILIOB
— IpOCTHIX BemecTs. Amnorponus. Pu3ndeckre CBOHCTEA HEMETALIOB. OTHOCHTENBHOCTS MOHATHH «METam) —
«HEeMeTalLD».

B omopon. Boma. Tlomoxenwe Bojopoma B Ilepmommdeckoif cuCTeMe XMMHYECKHX dleMeHToB /[l H.
Mennencepa. CTpoerne aroMa ¥ MoieKynbl. Om3udeckue W XMMHUYECKHE CBOMCTBa BOIOPOAA, €r0 IONYYECHUE H
TIpUMEHEHHUE.

Boga. Crpoenne Monekyisl. Bomopomias Xumndeckas CBssb. PU3HISCKHE CBOHCTBA BOMBL AnoMaiH CBOMCTB
Bomsl. Iuppodunsenie u ruapodolHbe BemecTsa. XUMHIECKHE CBOKCTBA BOJEL. KpyroBopoT BOAEI B MPHPOJE.
BoznoouncTka. Aspanus BomsL. BoiTosle GuusTpsl. MuHepansHele B0/l JUCTHILIMPOBAHHAs BOJIA, €€ NONyICHHE
W NPUMEHEHHE.

O61as xapakrepucTuka ranoreHoB. Crpoenue aroMoB. IIpocTeic BemecTBa ¥ OCHOBHEIE COCTUHEHHSA TallOr€HOB,
wx cpoiictea. Kparkme cBeneHus o Xiope, Opome, dhrope u moze. [IpuMeHeHne rajoreHOB ¥ MX COCIUHEHHH B
HapOIHOM XO35HCTBE.

Cepa. CTpoeHne aroma, aJIOTPOIHs, CBOHCTBA M MPUMEHEHHE POMOMYCCKOM CEPEL. Oxcmsl cepet (IV) 1 (VI), ux
IIONydYeHIe, CBOMCTBA M IpuMeHeHne. CepHasd KHCIOTAa M €e COJNM, MX IPHMCHEHAe B HAPOJHOM XO3SHCTBE.
TIpou3BOACTBO CEPHOM KHUCIOTEL

Asot. CTpoeHHe aToMa ¥ MOJIEKYJIEL, CBOKCTBA IIPOCTOrO BENecTBA. AMMHUAK, CTPOCHHE, CBOHCTBA, IONYICHHE H
npuMenerre. ColM aMMOHHMSI, WX CBOMCTBa m mpuMmenenue. Oxcuusl asora (II) u (IV). AsoTHad KHCIIOTa, €e
CcBOjicTBa M NpuMeHenue. HUTparsl ¥ HUTPUTEL, Ipo0lieMa HX COIEPIKAHHS B CENbCKOXO3HCTBEHHON IPONYKIIMH.




A30THBIE yHoOpeHus. _

®ochop. CTpoenme aroma, auIOTPONHS, CBOMCTBA 6GENOro kpacHoro (ocdopa, ux npumeHeHne. OCHOBHBIE
coenuHerns: okeus pocdopa (V) u oprodpocdopras kucnora, Gpocharsr. DocdopHsie yoOpeHus.

Yrnepon. Crpoenue aroma, amIoTPOIINs, CBOHCTBA MOTH(HKAIIL, npuMerenre. Oxcuapl yrnepona (II) u (IV), ux
CBOHCTBA 1 NpuMeHeHne. KapGoHars!: KalmsnuT, cofa, OTall, uX 3HaYeHHe B IPUPOLE | HKU3HH UeIOBEKA.
Kpemnnit. Crpoenue aroma, KpUCTaAILTHIECKHH KpEeMHHH, ero cBoicTsa u npuMmerenne. Oxeny kpemuns (IV), ero
IPUPOAHEIE PA3HOBEAHOCTH. CHNMKATEL 3HAYCHHE COCIURECHMIA KPEMEUS BIKHBON U HEIXKHBOM npupone. [Toustue
O CHJIMKaTHOH TIPOMBILIIEHHOCTH.

Hemoncrpanum. O6Gpasiibl rajloTeHOB — IIPOCTHIX BEINECTB. B3anMOoeiCTRBHE TAI0rEHOR C HaTpHEM, aTIOMHHHEM.
Brrrecnenue xiopom 6poma uin Hona u3 PacTBOPOB HX coneil. B3aumoneicTere Cephl ¢ METaIAMH, BOIOPOIOM H
KHCIOpONOM.  B3auMojefcTBHE — KOHHEHTPHPOBAHHOW  CEPHON  KHCIOTHL ¢ MEZIBIO. O6yrnupanue
KOHIEHTPUPOBAHHOK CEPHOM KHCIOTOM OpraHMYecKMX COeNdHeHmil. Pasz0apieHue CEPHOM  KHUCIIOTHI.
BzauMozeficTere KOHIEHTPHPOBAHHOM a30THOM KMCIOTE! ¢ Meapio. Ilonmomene YIJIEM PACTBOPEHHEBIX BEIIECTB
WITH Ta30B. Boccranosnenve menu u3 ee oxenza yrmeM. OGpasisl IPAPOIHBIX COSTHHE Mt Xnopa, cepsl, hocdopa,
yriepona, Kpemuus. OOpasiubl BaKHEHIIMX II# HApONHOIO XO3AiCTBAa Cymb(aTos, HUTPAaToB, KapOOHATOB,
(ocdaror. Obpasik! crexna, KepaMuKH, IEMEHTA.

JlaGoparopusie ompiTer. Ilomyderne, cobupanme u pacro3HaBaHue Bomopona. Hccrmenoranwe moBEpXHOCTHOTO
HAaTSDKEHUA BOJIBL. PacTBOpeHMe IepManranara Kalus WM MEHOTO KyIIopoca B BOJE. unparanus o6e3BoxkeHHOrO
cymbtara mepu (II). Msrorosnenue rumcoBoro ormeuarka. O3HAKOMICHIE C KoITeKueH OBITOBBIX (DMIBTPOB H
M3YYCHHE HMHCTPYKIHHM JOMAaIuHero OBIToBoro ¢uusrpa. O3HAKOMIEHHE C COCTABOM MHHEPaNbHOH BOJIFL.
Kauecrennas peaxmus Ha ranoresun-uonsl. Ilomygenue, coOmpaHue ¥ pacno3HaBaHie Kuciopona. Iopenne cepsl
Ha BO3AyXe u Kkucnopone. CeoHcTsa pasbaBneHHOM cepHOM KHCIOTEL M3yyenne cBoMcTs aMMuaxa. PaciosHapanie
comeii ammonus. CpolicTBa pa3baBleHHON a30THOM KHCIOTHL BaammoneiicTBme KOHIEHTPHPOBAHHOM a30THOMU
KHCIIOTHI ¢ MezBI0. PacniosHasanue (ocdaron. I'openne yrs B xucnopoye.

Ilonydenne, cobupanne H pacroO3HABAHWE YITEKHCIOro rasa. llomyuemme YTONBHOM KHCJIOTEI H HM3yYEHHE €€
ceoiicts. Ilepexon kxapbomara B ruppokap6orar. Pasioxkenue runpokapbonara Harpus. Ilomydense kpemmeBoit
KHCIOTHI ¥ M3y4EHHE €€ CBOMCTR.

Kparxne cBeziennst 06 OpraHMyecKuX COSqUHEHIIX

Vresonoponsl. Heopranuyeckne # OpraHmdeckye BeecTBa. Yruesonopoasl. Meras, 9TaH, npomaH Kak
IIPEACIILHBIE YIEBONOPOEL. JTHICH U AlETHICH KaK Helpelelbusle (HeHacHIIEHHbIE) yIIeBoxopoasl. lopenue
yIieBonoponoB. KayecTpeHHEIE peaKIHy Ha HelpeaeNbHbe COeTHHEHMS. Peakius JEeTHIPUPOBAHHS.
Kucnoponconepxkarue OPraHWYCCKUE COEMHEHNS. JTUIOBBIA CHOHPT, €ro INONyYeHHe, IPHMEHEHHE W
(u3monorndeckoe neficTeue. TpexaTOMHENA crupT mmuepus. KadecTennas PEaKIis Ha MHOTOATOMHBIE CITUPTEL
YKCyCHasi, CTeapHHOBAs M OJEHHOBas KICIOTHl — IIPEICTABHTENH KiIacca KapOOHOBEIX KHCIIOT. JKupr1, Mputa.
ABOTCOZEpIKAIIE OPTAHAYECKHE COSAUHEHHS. AMIHOTPYIITA. AMAHOKHCIIOTEL. AMHHOYKCYCHAsT KHCIOTa. Belkn
(TpoTeunHs!), HX QYHKIME B JUBLIX OpraHu3Max. KagecTBeHnbIe peakiuy Ha OelKH.

HemoncTpaimu. Mogemn MONEKy! MeTaHa, 3TaHa, IPONAHa, STHJEHa W AleTHIeHa. BzaumopneiictBie stunena ¢
Opomuo# Boj0# # PacTBOPOM IepMaHraHaTa Kamds. O6Ipe XAMHYeCKHe CRONCTBA KACIOT Ha IIPEMEpe YKCYCHOI




KHCIOThL. KayecTBeHHas peakiys Ha MHOTOATOMHBIE CITHPTEL

Jlaboparopurie ombITEL. KadecTsenHple peakimi Ha GelKy.

Obobinenne 3HAHHUH 110 XUMUY 33 KypC OCHOBHOM IIKOJIEL.

ITonrororka x OI'D

Ileprnomuaeckuii 3axon u I[lepuomuueckas CHCTEMa XMMHYECKHX JJIEMEHTOB H. W. Menneneesa. ®usnueckuii
CMBICIT TIOPAIKOBOIO HOMEpA 2JIEMEHTA, HOMEPOB IIEPHOAA M TPYIILL 3akOHOMEPHOCTH H3MEHEHHS CBOWCTB
SNIEMEHTOB ¥ HMX COCAWHCHUH B MEPHONAX U IPYNTaX B CBeTe IPEACTABICHHH O CTPOCHHH ATOMOB 3J€MEHTOB.
3Hauenue [leproguuecKkoro 3aKkoHa.

BrIbl XuMEYECKHIX CBsi3ell H TP KPHCTALTHYECKHX PELIETOK.

B3auMOCBs3b CTPOCHHA U CBOMCTB BELIECTB.

Krnaccnpuxanus XHMAYECKEX peakmuii II0 pasIMdHBM IpU3HaKaM (4UCIO M COCT4B pEarHpyloNHX K
o6pasyronTuxesl BEMECTB; HAIKYMe IPaHHIE! pasiena (has; TemoBoit HQdeKT; UIMEHEHHE CTENeHeH OKUCIEHHS
4TOMOB; MCHOIIE30BAHHE KATANU3ATOpa; HANpPABICHUE NMPOTeKaHus peaxuun). CKOPOCTE XUMHYECKHAX peakumii u
Gaxroprr, enumomue Ha Hee. O6GPAaTHMOCTh XHMHYECKHX peakuuid M CIocoOB CMEMEHMs XHMHYCCKOTO
PaBHOBECHS.

IIpocThie u cnoskuble BemecTra. MeTalns! ¥ HeMeTamisl [eHeTHYecKie PsLBI METAaIla, HEMETAIIA U IIEPEXOMHOTO
meramna. OKCHIBl M THIPOKCHIB (OCHOBAHHMS, KHCIOTHI, ambOTepHBIE THIPOKCHIEI), comd. WX cocras,
KJaccHuKanys 1 o0Ime XUMIIECKIE CBOHCTBA B CBETE TEOPHA SIEKTPOJIMTHYECKOM TUCCONHALIMH.

KoJimgecTBo 4acoB

B coorserctBum ¢ ®I'OC OO0 xuMHA SBISETCS 06S3aTETHHBIM IpEeMETOM Ha YpOBHE OCHOBHOIO OOIIEro

oOpasoBanus. JlanHas IporpaMMa IPeLyCMaTpPHBACT H3yYeHHEe XUMUT B 8-9 KIIAcCax — mo 2 9aca B HEZEII0, BCEro
- 68 yacos.




