MyHununaabHOe aBTOHOMHOE 00111e00pa3oBaTellbHOe yIpekKIEHHE —
Teirumckas cpeanss o6meoOpa3oBaresbHas MIKOJIA

PaccmoTtpeno: CornacoBanoy YTBEPXJIEHO
Ha 3acenanuun MA 3a1vxecmr?a/b qupekropa no YBP  mnipukazom qupexropa
nporokon Ne 5/ Y MAOY -Teirumckoi COIII
[A E.C. Jluxauesa - -081351 ot 30 Mast 2023r.
OT « 23» Mas( 23 «26) Mast 2023r. ‘ —JILE. Ilepmukuna
L

PABOYAS ITPOT'PAMMA

nmo XUMHH
(yKkasarb npeaMerT, Kypc, MOLY/Ib)

(IIpUIIOKEHHE K OCHOBHOM 00pa30oBaTeNIbHOM IporpaMmme OCHOBHOTO 001ero oopa3oBaHus)

VYposenb o0yuenus (knacc)  8-9 ocHoBHOe oOmIee oOpa3oBaHue

KonuuecTBo yacos _140 VYpoBeHb 0a30BBIH
(6azoBbii, NpopHIIBHBIN)

Yuurens: [lepmukuna [lapes EBrenseBna, 1 kanudukannoHHas KaTeropus

Cpox peaymzanuu: 2023 — 2025rT.



HNOACHUTEJIBHASA 3AIIUCKA

CornacHO cBoeMy Ha3HaueHHUIO pabodas mporpamma SBJISIETCS OPHUEHTHPOM IS
COCTaBJICHUS pabOYMX AaBTOPCKHUX TNPO-TpaMM: OHAa JAaéT MpPEACTaBIEHUE O IeNsAX, oOuen
cTpareruu oOyue-Husl, BOCIUTAHUS U Pa3BUTHUS 00YHAIOIIKUXCS CPEeICTBAMU Y4eOHOTro MpeiMeTa
«XuMusl»; YCTaHaBIMBAeT 00s3aTeNbHOE MPEIMETHOE COJAEp)KaHUe, MpeaycMaTpUBaET
pacrpezieieHue ero Io KiaccaM M CTPYKTYpHpOBaHHE €ro Io paszieiiaM M TeMaM Kypca,
onpeieNsieT KOMMYECTBEHHbIE U KaUeCTBEHHBIC XapaKTEPUCTUKU COACPKAHUS; NAET MPUMEPHOE
pacnpezieieHue y4eOHBIX YacoB IO TEMAaTUYECKUM paslielaM Kypca U PEKOMEHIYEeMYIO
(mpUMepHYI0)  TMOCIEAOBATEIIBHOCTh WX  U3Y4YEHHS C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€i, JIOTMKHM y4eOHOro Tpollecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcsi; OINpeleNseT BO3MOXKHOCTU TIpeaMeTa JJjisl peaju3aluu TpeOoBaHMHA K
pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOILIEr0O
00pa3oBaHus, a TaKKe TpeOOBaHUM K pe3yJibTaTaM 00y4eHUs] XUMHUH Ha YPOBHE IeJIeH U3ydeHUs
npeaIMeTa M OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOM JEATENIbHOCTH/ Y4eOHBIX AeWCTBUIN
YUEHHKA 110 OCBOCHUIO y4eOHOTO COJICPKAHMUS.

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJAMETA «XUMMUS»

Bxman yweOHoro mnpeamera «XuMHUS» B JOCTHXKEHHE LeJe OCHOBHOTO 0OIEro
oOpa3zoBaHusi 0OYCJIOBJIEGH BO MHOTOM 3HAaY€HHEM XMMHYECKOW HAyKHM B TO3HAHWU 3aKOHOB
NPUPOJLI, B PA3BUTHH IPOM3BOIAUTEIBHBIX CHJI OOIIECTBA M CO3JaHUM HOBOW 0asbl
MaTepUaIbHOM KYJIbTYpbl. XUMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PacIpOCTpaHUIIA
CBOE BIUSHUE Ha BCE OOJACTH YEIOBEYECKOrO CYIISCTBOBAHMS, 3aJajla HOBOE BHJCHHE MHpA,
cTaja HEOTHEMJIEMBbIM KOMIIOHEHTOM MHUPOBOW KYJIBTYpPhl, HEOOXOJAMMBIM YCIOBHUEM >KU3HU
oOmiecTBa: 3HaHHE XHUMHH CIYKHT OCHOBOH JJIs1 (OPMHUPOBAHUS MUPOBO33PEHUS YeJIOBEKa, €ro
MIPEACTABJICHUI O MaTepUaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT POPMUPYEMbIe XUMHUEH
MPEACTABICHUS O B3aUMOINPEBPALIEHUAX JHEPrUd W 00 DBOJIOIUU BEIIECTB B MPHPOJC;
COBpEMEHHAsl XMMHS HalpaBleHa HA PENICHHE TIOOATBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS
YeJIOBEUECTBA — CBIPbEBOM, JHEPreTUYECKOM, IHINEBOM M HSKOJOTHYECKOH Oe30MacHOCTH,
npoOJeM 37paBoOXpaHeHus. B ycloBUAX BO3pacCTaIONIEro 3HAYCHHS] XUMHUM B YKU3HHU OOIIECTBA
CYIIECTBEHHO TOBBICHJIaCh POJIb XHMMHUYECKOro oOpa3oBaHHs. B miaHe couuaiu3anuud OHO
SBJISIETCSI OJIHUM U3 YCIOBUU (POPMUPOBAHUS MHTEIJIEKTa JIMYHOCTH M TapMOHUYHOTO €€
pa3Butusa. COBpEeMEHHOMY YEIOBEKY XHWMHUYECKHE 3HAHHUS HEOOXOIMMBI ISl MPHOOpETeHUs
OOIIEKYTBTYPHOTO YPOBHS, TTO3BOJISIONIETO YBEPEHHO TPYAHUTHCS B COIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOOpa3HOW KHU3HU OOIIECTBA, Jii OCO3HAHMS BAXKHOCTH Pa3yMHOTO
OTHOUIIEHUS K CBOEMY 3J0pPOBBIO M 3J0POBBIO JIPYTHUX, K OKPYXKAIOUIEH MPUPOTHON cpelne, s
rPaMOTHOI'O MOBEACHUS MPU UCTIOIb30BAHUM PA3TUYHBIX MAaTEPUATIOB U XUMUYECKUX BEIIECTB B
MOBCETHEBHON KM3HU. XUMHUYECKOe 00pa3oBaHME B OCHOBHOM IIKOJE SIBIsIETCS 0a30BBIM IO
OTHONICHHUIO K CHUCTeME OOIero XuMuueckoro obOpazoBaHus. [lo3TOMy Ha COOTBETCTBYIOIIEM
€My YpPOBHE OHO pEAJIM3yeT MPHUCYIIHE OOIIEeMy XUMHUYECKOMY OOpa30BaHMUIO KIFOUEBHIE
[IEHHOCTH, KOTOpbIE OTpaKkaloT TOCYJapCTBEHHbIE, OOIIECTBEHHbIE U WHJIWBUIYyaJbHBIC
MOTPEOHOCTU. DTUM OIpPEAEISIETCS CYIUTHOCTh OOIIEeH cTpaTeruu OOydeHHUs, BOCIUTAHUS W
pa3BUTHA 00yUaIOIUXCSI CPEACTBAMU yUueOHOTO mpeaMeTa «XuMus». Mzyuenue npeamera:

1) cmocoOCTByeT peain3aliid BO3MOXKHOCTEH IJIsi CaMOpa3BUTHS U (OPMHUPOBAHUS
KYJIBTYPBI INYHOCTH, €€ 001Iel 1 PYHKIIMOHATBHON TPaMOTHOCTH;

2) BHOCHT BKJIaJl B ((OPMUPOBAHKE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEN MOIPOCTKOB,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATENbHOCTH, OKCIIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUW, HEOOXOJWMBIX KaK B IIOBCEIHEBHOM KWU3HH, TaK U B
npohecCHOHANBEHOM e TeNbHOCTH,

3) 3HaKOMHT CO crenu(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI I[€JIOCTHOTO
B3TJIS1a HA €IUHCTBO MPHUPOJIBI U Y€TIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArioM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPAMOTHOCTH MOAPOCTKOB;



4) cmocoOcTByeT (HOPMUPOBAHUIO LIEHHOCTHOTO OTHOUICHUS K €CTECTBEHHO-HAYUHBIM
3HAHUSAM, K MpPUPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKJIaJ B JKOJOTHYECKOe OOpa3oBaHuE
MIKOJHHUKOB. Ha3BaHHBIC HamNpaBieHUs B OOYYCHHHM XHUMHHU OOECIEUMBAIOTCS crenu(ukoit
COJIEp’KaHUsl IPEAMETa, KOTOPBIM SBISIETCA IENAarOTM4ECKH aJalTUPOBAHHBIM OTPa)KCHUEM
0a30BOM HayKM XMMHU Ha OIpeneia€HHOM 3rtane €€ pa3BuTHs. Kypc XMMUM OCHOBHOM LIKOJIBI
OPUEHTHPOBAaH Ha OCBOECHUE OOYYarOIIMMUCS OCHOB HEOPraHMYECKOM XMMUU M HEKOTOPBIX
NOHATUI U CBEACHUN 00 OTAETBHBIX 00BEKTaX OpraHn4yeckoil XumMuu. CTPyKTypa COAepKaHUS
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOIO Iojaxoia K ero usydeHuro. CopeprkaHue
CKJIAJIbIBACTCSL U3 CUCTEMBI ITOHATUN O XMMUYECKOM 3JIEMEHTE M BEIECTBE U CUCTEMBI ITOHATUI
0 XuMMHYecKkoil peakuuu. OO6e 3TH CHUCTEMBI CTPYKTYPHO OPIaHU30BaHbl 110 IHPHUHLUITY
IIOCJIEIOBATEILHOTO Pa3BUTHSA 3HAHMM HA OCHOBE TEOPETUYECKHUX IIPEACTABICHUN pPa3HOIO
YPOBHS: AaTOMHO-MOJIEKYJISIDHOTO Y4Y€HHUS KAaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHS
ITepnonnueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMUH, YYEHHUsI O CTPOCHUU
aToMa M XUMHUYECKOM CBSA3M, NPEICTABICHUNA 00 3JIEKTPOIMTUYECKOH JMCCOLUAlUU BEIIECTB B
pacTBopax. Teoperndyeckne 3HaHUSA PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKH ITOJTYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEJOBAaTEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJIHASL (DYHKIWUU OOBSACHEHHS W TPOTHO3HUPOBAHUS CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH
IIPAKTUYECKOTO IIPUMEHEHMsSI W IIOJyYEHUs H3Yy4daeMbIX BellecTB. Takas oOpraHusanus
COJIepXKaHUsl Kypca CHOCOOCTBYET MPEJICTABICHUI0 XUMHUYECKOW COCTaBIISAIONICH Hay4dHOU
KapTHHBl MHpa B JIOTHKE €€ CUCTEeMHOM mpupoabl. Tem cambIM 00ecrieunBaeTcs BO3MOXKHOCTh
dopMupoBaHUsa Yy 00YYarOIIMXCS LIEHHOCTHOTO OTHOUIEHMSI K HaydHOMY 3HAHUIO U METOAAaM
IIO3HaHMUA B Hayke. BakHO Taxke 3aMETUTh, YTO OCBOCHHUE COACPkKAHMs Kypca MPOMCXOAMT C
IIPUBJICYEHUEM 3HAHUI U3 paHee M3YYEHHBIX KypcoB: «Okpyxaroumii mup», «buonorus. 5—7
KJ1accel» U «Pusuka. 7 Kmacey.

HEJA U3YUYEHUS YYEBHOI'O ITIPEAMETA «XUMMUSI»

K HampaBiieHHio NepBOCTENEHHONW 3HAYMMOCTH IpH pealn3aluu o0pa3oBaTebHbIX
byHkuui npenMera «XHMHS» TPAJUIIMOHHO OTHOCAT (OpMUpOBaHHE 3HAHUH OCHOB
XUMHYECKOH HAayKH KakK o0OJiactu COBPCMCHHOI'0 CCTCCTBO3HAHM, HpaKTHqGCKOﬁ ACATCIIbHOCTHU
YeJ0BeKa M KaK OJIHOTO M3 KOMIIOHCHTOB MHUPOBOW KYJIBTYpBL. 3ajladya MpeIMeTa COCTOUT B
(GOpPMHUPOBAHUH CUCTEMBI XMMHYECKUX 3HAHMM — BaXKHEUIIMX (PAKTOB, MOHATHN, 3aKOHOB U
TEOPETUYECKUX TOJ0XKEHUH, TOCTYMHBIX 0000IIEHHI MHPOBO33PEHUECKOTO XapaKkTepa, s3bIKa
HAayKH, 3HAaHUU O HAay4YHBIX MCTOOaX H3YUCHHUA BCIICCTB MU XUMHYCCKUX peaKHHﬁ, a TaKXXE B
(GOopMHpPOBAHUHU U PA3BUTUU YMEHUH U CIIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C INIAHUPOBAHUEM,
Ha6J'IIO]1€HI/ICM u MIpOBECACHUEM  XHUMHYCCKOT'O OKCIICPUMCHTA, CO6J'IIOI[CHI/ICM ImpaBuJI
Oe3omacHoro oOpalleHHss ¢ BellecTBaMH B IOBCETHEBHOM ku3HHM. Hapsny ¢ stum 1enu
U3y4EeHUs IMpeaMeTa B IpPOrpaMMe YTOYHEHbI M CKOPPEKTUPOBAHbI C YYETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOrO oOmiero oOpasoBanusi. CeronHss B 0o0Opa3oBaHHM 0CO00
3HAYNMOH HpI/I?’HaéTCH HaIpaBJICHHOCTH O6quHI/I$I Ha pa3BUTHC W CaMOpPAa3BHUTHC JIMYHOCTHU,
dbopmupoBaHue €€ UHTEIUIEKTa U 00IIel KyIbTYpHI.

OOyueHrne YMEHHIO YYUTBCS M TPOJOJDKATh CBOE O00pa3oBaHUE CaAMOCTOSITEIHHO
CTaHOBUTCS OJHOW M3 BaXHEWIIMX (QYHKUMH ydyeOHbIX NpeaMeToB. B cBsi3um ¢ 3TuM mpu
U3y4EHHH MTpeIMeTa B OCHOBHOM IIKOJIE IOMUHUPYIOIIIEe 3HaUeHHE MTPHOOPETH TaKHe e, KaK:

(dopMHpOBaHHE MHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camM000Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TIPUHSATHUIO PEIIEHWUN, CIMOCOOHOW adamTHUPOBATHCS K
OBICTPO MEHSIOUIMMCS YCJIOBHUSAM >KU3HM; 6 HamNpaBIeHHOCTh OOyuUeHHs] Ha CHCTEMAaTHYEeCKOe
nproOIIeHNE YYalIuXCsl K CaMOCTOSTENBHOW TI03HABATENILHOW JIEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHUs, POPMUPYIOIIMM MOTUBAIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHUU;

obecrieueHre yCIOBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO OOYYaIOMUMHUCS —OIBITa
pa3sHOOOpa3HOM JESATETbHOCTH, MO3HAHUS M CAMOIIO3HAHHUS, KIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMHeTeHHI/II\/'I), HMCIOIIUX YHUBCPCAJIIBHOC 3HAYCHUEC TJIA PAa3JIMUYHBIX BUAOB JACATCIBHOCTH,



¢dbopmupoBaHUe YMEHHH OOBSICHATH M OIICHHWBAThH SIBICHHUS OKPY)KAIOLIEr0 MHUpa Ha
OCHOBAaHMM 3HAHUW M OIBITa, MOJYYEHHBIX MpPU HU3Y4YeHUU XuMHH; 6 GopMUpOBaHUE Y
00y4aromuxcsi TYyMAaHUCTUYECKUX OTHOUIEHUH, OHMMAHUs LIEHHOCTH XMMHUUYECKUX 3HAHUM JUIs
BBIPA0OTKH SKOJIOTHMYECKH IEIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOH NEATEIBHOCTH B
LEJISIX COXPAHEHUS CBOETO 3/J0POBbS M OKPYXKAIOLIEH PUPOJIHON CpEIbl;

pa3BUTHE MOTUBAIUU K O0yYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAaMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduiIs U HaNPaBICHHOCTH JJalbHEHIero o0y4eHusl.

MECTO YYEBHOTI'O IIPEJIMETA «XUMMUS» B YUEBHOM IIVIAHE

B cucreme obmero oOpa3oBanusi «XUMHS» TpU3HAHA OOA3aTEIBHBIM Y4EOHBIM
OPEeIMETOM, KOTOpPbI BXOAMT B COCTaB MpeaMeTHOM obnactu «EcTecTBEHHO-Hay4HbIE
npeaMeThl». Y4YeOHBIM IJIaHOM Ha €€ u3ydeHue oTBeneHo 136 y4yeOHBIX 4acoB — 1o 2 4 B
Hezenmo B 8 W 9 kiaccax COOTBETCTBEHHO. J[JIsl Kak[oro Kiacca IpegyCMOTPEHO pe3epBHOE
yuyeOHOe BpeMs, KOTOpOE€ MOXET ObITh HCIIOIb30BAHO YJYaCTHHKAMU 0O0pa30BaTEIbHOIO
nporecca B LeIIX (OPMHUPOBAHMS BapHAaTHUBHOM COCTABISIOIIEH COJEpKaHUS KOHKPETHOM
paboueil nporpammel. [Ipu 3Tom oOs3arenbHas (MHBapHaHTHAs) 4acTh COACpKAHMS IpeaMeTa,
YCTAQHOBJICHHAs NpUMEpHOW pabouell mporpamMMmoil, W BpeMms, OTBOAMMOE Ha €€ H3ydyeHHE,
JIOJKHBI OBITH COXpPaHEHbI IOJHOCTHIO. B cTpykType npumepHoii pabodeil mporpaMmsl HapsiLy €
HOSICHUTENbHON 3aIIMCKOMN BBIJIENICHBI CIICAYIOLINE Pa3/Iebl:

IUTAHUPYEMbIE PE3yJIbTaTbl OCBOCHHUS Y4eOHOro mpeamMera «XUMHs» — JIMYHOCTHBIE,
MeTaIpeIMETHbIE, IPEIMETHBIE;

coJiepKaHre y4eOHOTro peaMeTa « XUMHE 110 To/1aM 00y4YEHHUS;

IPUMEPHOE TEMaTHUYECKOE IIJIAaHWPOBAaHUE, B KOTOPOM JETAIU3UPOBAHO COJCpIKAHUE
KKIOW KOHKPETHOM TEMbl, yKa3aHbl KOJMYECTBO 4YacOB, OTBOAMMBIX Ha €€ H3ydeHUe, U
OCHOBHBIC BHJIbl YUEOHOH [eATENbHOCTH YYEHUKa, (OpPMHpYEMble HpPU H3YYEHHHM TEMBI,
IpUBENEH NEPEeUYeHb JEMOHCTPALUN, BBIINOJIHAEMBIX YYUTENEM, U IEpEeYeHb PEKOMEH]IyEMbIX
71a00paTOPHBIX OIBITOB M MPAKTUYECKUX PAaOOT, BBIMOIHAEMBIX YUaILIUMUCS.

COAEPXAHUME YYEBHOI'O IIPEIMETA

8 ki1acc

IlepBoHaya/bHBbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp Xxumum B kW3HM 4YenoBeka. Tena u BemectBa. duznueckue
CBOMCTBA BEILECTB. ArperarHoe cocTosiHue BemiecTB. [IoHsATHE 0 MeTonaX MO3HAHUS B XUMHH.
XuMmus B cucteme HayK. HucTsle BemiecTBa U cMecH. CiocoObl pasielieHus cMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE HJIeMeHTbl. CHUMBOJIBI XMMHYECKHX 3JIEMEHTOB.
[TpocThle 1 CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XHMMHYECKHMX JJIEMEHTOB. 3aKoH
MIOCTOSTHCTBA COCTaBa BemecTB. OTHOCHTENbHAS aTOMHAst Macca. OTHOCHUTENIbHAS MOJIEKYJIsIpHAs
Macca. MaccoBas 707151 XMMHUYECKOTO 3JIEMEHTa B COEIMHEHHH.

Ou3nuecKkue W XUMHUYECKUE SIBICHHUS. XUMHUYECKas peakuus W e€ TpU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BEIEeCTB. XUMHUUecKkue ypaBHeHUs. Kiaccupukanus XUuMHUECKUX peakiuit
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OOMEHa).

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKON MOCYJOH, ¢ MpaBUiIaMu paboThI
B jaboparopuu U mnpuéMamMu OOpalleHus C JIabopaTOPHBIM OOOPYJOBaHHEM; H3y4y€HUE U
onucaHue pU3MYECKUX CBOMCTB 00pa30B HEOPraHUYECKHX BEIIECTB; HAOMIOAeHNE (PU3NUECKUX
(maBeHME BOCKA, TassHUE JIbJIa, paCTUPAaHUE caxapa B CTYIKe, KHTICHHE ¥ KOHJICHCAIHS BOJIBI)
U XUMHUYECKUX (TOpeHHE CBEeuH, NMPOKAJTUBAHME MEIHOW IMPOBOJOKM, B3aUMOJIEHCTBUE Meia C
KHCJIOTON) SIBIICHHWI, HAOIIOJCHHE M ONHMCAaHUE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX DPEaKInit
(pa3noxeHue caxapa, B3aHMMOJACHUCTBUE CEPHOM KHCIOTHI C XJOPHIOM Oapusi, pa3ioKeHue
ruapokcuaa menu(Il) nmpu HarpeBanuu, B3aumojieiicTBue xene3a ¢ pactBopom coiu meau(ll));
u3ydeHne crnocoOoB pazeneHust cMecei (C MoMOIIbI0 MarHUTa, (PUILTPOBAHUE, BHIIAPUBAHUE,



TUCTWIUIALMS, XpoMaTtorpadusi), MpPOBEICHHE OYHCTKM IOBAPEHHOM COJM; HaAOIIOACHUE U
ONMCAHHE PE3YJIbTaTOB IPOBEICHMS OIbITa, WIIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacCChl,
CO31aHHE MOJIEIEN MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

BasxuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — 37€MEHT U IIPOCTOE BEILECTBO.
Haxoxxnenue xucinopoja B npupose, pu3nueckue 1 XMMHUECKUE CBOMCTBA (PEaKLMU TOPEHMs).
Oxcunpl. Ilpumenenne xkucmopoga. CrocoObl TONy4YeHHs KHUCIOpOJa B J1a0OpaTopuu u
npoMmblIeHHOCTH. KpyroBopoT kuciopoja B npupoje. O30H — aIoTponHas MOJU(pHUKALMS
KHCII0pOJa.

TennoBoil 3¢pdexkr xuMuyeckol peakuuu, TEPMOXMMHUYECKHE YPABHEHUS, 3K30- U
OHAOTEPMUYECKUE peakuuu. TomamBo: yrosb M MeTaH. 3arps3HEHHE BO31yXa, YCHIECHHE
HapHUKOBOIO AP QeKTa, pa3pyLIeHHe 030HOBOI'O CIIOS.

Bogopon — »nemeHT M mpocroe BewecTBO. HaxoxaeHue Bopopoja B IPUPOJE,
bu3nyeckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! nonydeHus. Kucinotel u conu.

KomnyectBo BemectBa. Moab. MomsipHast macca. 3akoH ABorajpo. MossipHblid 00bEM
ra3oB. PacuéTsl 10 XUMHUYECKUM YPABHECHUSM.

®dusnueckue cBolcTBa BOAbL. Boma kak pactBopurenb. PactBopel. Hacelmennsie n
HEHACBILICHHBIE PacTBOphl. PacTBopuMoOcTh BemecTB B Boje.MaccoBast 11011 BelleCTBa B
pactBope. XuMHueckue cBoiicTBa BoAbl. OcHOBaHUA. Poiib pacTBOpPOB B IpPHUPOJE U B JKU3HU
yesoBeka. KpyroBopor Boabl B IpUpoJe. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYHMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus Heopranuueckux coenuHeHuid. Oxcunpl. Knaccudukanuus OKCHIOB:
coneoOpa3yroiune (OCHOBHBIC, KHCIIOTHBIE, aM(OTEpHEIC) U HeconeoOpasyomue. HomeHkatypa
OKCHJIOB (MEXAyHapoJHas U TpuBHaibHas). duznueckre M XUMHUYECKHE CBOMCTBA OKCHUJOB.
ITonmy4yenue OKCHUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMH: IIENOYM M HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui (MexAyHapoAHass U TpuBHalbHasi). PU3NYECKHE U XMMHUYECKUE
cBolcTBa ocHOBaHUU. [losyuenre oCHOBaHUM.

Kucnorel. Knaccudpukamuss kucinor. HomeHknarypa KucIOT (MEXAyHapogHas W
TpuBHaibHasA). PU3NUECKUE U XUMUYECKHUE CBOMCTBA KUCIOT. Psan aktuBHOCTH MetamioB H. H.
bekerosa. [loyueHnue kucior.

Comu. Homenknarypa cosiel (MeXIyHapoaHas W TpuBHMaibHas). Dusznueckue u
XHMHYECKHe cBoMcTBa cotieid. [lomyduenue conen.

I'enernueckas CBA3b MEXKAY KJIaCCaMHM HEOPTraHMYECKUX COCTUHEHHM.

XUMUYECKUI HKCIEPUMEHT: KaueCTBEHHOE OIpeAeNieHue COJEep)KaHus KHUCIOpoAa B
BO3/yX€; NOJy4YeHue, coOupaHue, paclio3HaBaHUe U U3y4eHHE CBOMCTB KHUCIOPO/a; HabIroeHe
B3aMMOJICHCTBUS BEIIECTB C KMCIOPOJOM M YCJIOBHSI BOSHUKHOBEHHS U MPEKpAIleHUs FOpeHUs
(moxkapa); O3HaKOMJIEHME C oOpaslaMM OKCHJIOB U OINHCAaHHE WX CBOWCTB; MOJYyYEHHE,
coOupaHue, pacro3HaBaHUE W H3y4YEHHE CBOMCTB BojaopoAa (TOpeHue); B3auMOJeHCTBHE
Bojoposia ¢ okcuaoM Meau(Il) (Bo3MOXKHO HCIIONIB30BaHHE BUAEOMATEPUAIOB); HAOIIOACHUE
00pa3110B BELIECTB KOJINYECTBOM | MOJIb; HCCiIeI0BaHNE OCOOEHHOCTEN pacTBOPEHUS BELIECTB C
pa3IMYHON pPacTBOPUMOCTBIO; IPUTOTOBJIEHHE PAcTBOPOB C OMNPENECIEHHON MaccOBOHM JoJel
pacTBOPEHHOIO BEILIECTBA; B3aUMOJIEHCTBUME BOABI C MeTaIaMH (HAaTpUEM U KaJbIUEM)
(BO3MOKHO MCIIOJIb30BaHKUE BUAECOMATEPHUAJIOB); OINpENIeIEHHEe paCTBOPOB KUCIOT M ILIENIouei ¢
MOMOUIbI0 HMHJMKATOPOB; HCCIEI0BaHUE O0O0pa3lloB HEOPraHMYECKHUX BEUIECTB pa3IMYHbIX
KJIaCCOB; HAOJIOJIEHHME W3MEHEHMsS OKPAaCKW HHIUKATOPOB B PACTBOpaxX KHUCIOT U ILEIOYEH;
uzydyeHue B3aumonenictBus oxcuaa wmeau(ll) ¢ pacTBopoM cepHOMl KHCIOTHI, KHCIOT C
MeETaJlJIaMH, peaklUuil HEeNTpalu3aluy; IOJy4YEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE
OJIHOTO MeTajula JAPYTUM M3 PAcTBOpA COJIM; PELICHHE SKCIEPUMEHTAJIBHBIX 3a7ad 10 TeMe
«BakHelme Ki1accbl HEOPraHUYECKUX COEINHEHUI.



Ilepuoanyeckuii 3axkoH u Ilepuonuyeckas cucremMa xumMuyeckux djaemenros /1. U.
MenpeineeBa. CtpoeHne aToM0OB. XMMHYECKas CBA3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple MONBITKM KiIacCUPUKAUU XHUMHUYECKHUX dyeMeHToB. lloHatue o rpymnmax
CXOJHBIX 3JIEMEHTOB (IIE€JOYHBIE U IIEIOUYHO3EMENbHBIE METAIUIbI, TaJIOrEHbl, UHEPTHBIE I'a3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckunn  3akoH. Ilepuogudeckas  cucremMa  XMMHMYECKHUX  JJIEMEHTOB
. . MenneneeBa. Koporkonepruoanas u auHHONIEproaHas ¢hopmbl [leproanyeckoit cuctemsl
xumuueckux aneMmeHtoB . WM. MenneneeBa. Ilepuoasl u rpynmbl. PU3HYECKHH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U FPYIIIHI JJIEMEHTA.

Crpoenne artomoB. CoctaB aromHbX szep. W3oromsl. OnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XUMUYECKUX AIeMEHTOB [lepuonnyeckoil cucTemsl
. . MengeneeBa. XapakTepUCTHKA XHUMHYECKOIO OJJIEMEHTA [0 €ro IOJOXKEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMSI pajilyca aTOMOB XMMHYECKHUX 3JIEMEHTOB, METAIIMUYECKUX
Y HEMETAJUIMYECKUX CBOICTB MO Ipynmnam M nepuojaM. 3HadeHue llepuonnueckoro 3akoHa u
Ilepponnueckol CHUCTEMBl XMMMYECKUX JJEMEHTOB Ul Pa3BUTHA HAyku M npaktuku. [, M.
MenpneneeB — y4EHBIN U IPAKIAHUH.

Xumuueckasi  CBSI3b. KoBanentnas  (mossipHass W HENOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucieHus. OKHUCINUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponeccs
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUI SKCIIEPUMEHT: U3Yy4€HUE O0pa3lioB BEIIECTB METAIJIOB M HEMETAJIOB;
B3aUMOJICHCTBUE THJPOKCUAA LIMHKA C PACTBOPAMHU KHUCJIOT U IIEJIOYEH; MPOBEIEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUM (TOpeHue, peakuuu
pa3I0KEHUS, COSTUHEHU ).

MexnpeameTHble CBSI3U

Peanu3anust MeXIpeIMETHBIX CBsI3€i MPU M3YYCHUH XUMUU B 8 KJlacce OCYIIECTBISIETCS
Yyepe3 HCHOJb30BAHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATHM,
SABJISIFOUIUXCSI CACTEMHBIMU JIJIs1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TOHSATHS: HAy4HbIA (akKT, TUIOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE.

®dusnka: marepus, aTroM, OJEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIHJ], H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, B3JEKTPUYECKUN 3apsll, BEUIECTBO, TeJI0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BETUYHMHBI, €IUHUIBI H3MEPEHUs, KOCMOC, IJIaHETHI,
383151, ComHIie.

buonorus: porocunres, npixanue, 6uochepa.

l'eorpadusa: armocepa, ruapocdepa, MUHEpallbl, TOpPHBIE MOPOJbI, IOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 kanacc

BemecTBo M XMMH4YeCcKasi peaKIus

[lepmonnueckuit  3akoH. Ilepuogmdeckas  cuctemMa  XMMHMYECKHMX  DJIEMEHTOB
. Y. MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMHYECKUX
AIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalusl, KaJblUs U UX COEAMHEHUH B COOTBETCTBHH C
II0JIO’KEHUEM 3JIEMEHTOB B [leproandeckoli CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BUIBl XMMHUYECKOW CBSA3M. THUIBI KPUCTANIMYECKHUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUINA KPHUCTAIUIMYECKON PEMIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX BEHIECTB (MEXAyHapodHas U
TpUBHAJIbHAsA). XHMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCS K pa3jIMYHbIM KjaccaM
HEOPraHMYECKUX COEAVNHEHNN, TEHETUYECKas CBSI3b HEOPraHMYECKHUX BEILIECTB.



Krnaccudukanus XUMHYECKUX PEAKIUH 10 pa3TUYHBIM MPU3HAKaM (TI0 YHUCITY B COCTaBY
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(hdexTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, IO YYACTHIO KaTalu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUS.

[Tonatue o ckopoctu XxuMU4eckoi peakuuu. [loHsTne 06 0OpaTHMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHe O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonstume o
XUMUYECKOM paBHOBeCHUU. DaKTOPHI, BIUAIOIIME HA CKOPOCTh XHUMHUYECKOW pEaKUuu Hu
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIMK, DIICKTPOHHBIA OallaHC OKUCIHTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBICHUE YPaBHEHUN OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIX
peakiMii ¢ UCTIOIb30BAHUEM METO/Ia 3JIEKTPOHHOI0 OasaHca.

Teopus >JEKTPOIUTUYECKONM JUCCOLMALMHU. OJNEKTPOJUTBI M HE- 3JIEKTPOJIMTHIL.
Karuonsl, annonsl. MexaHu3M JIUCCOIMAIIMU BEUIECTB C PA3IMYHBIMUA BHIAMH XUMHUYECKOU
cBs3u. Crenenp qucconuanui. CHibHbIE U c1a0ble SJeKTPOIUTHI.

Peaknun nonHoro oOMeHa. Y caoBUsl IPOTEKAHUs PEAKIM HOHHOTO OOMEHA, MOJHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMS peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUN U COJIEH B CBETE
MPEACTABICHUN 00 JJIEKTPOJUTUYECKON naucconanuu. KayecTBeHHbIE pEakIMy Ha HWOHBIL.
[TonsiTe 0 rugpoau3e comneil.

XUMUYECKUN HKCHEPUMEHT: O3HAKOMIICHHUE C MOJECIISIMU KPUCTAUIMYECKUX PEHIETOK
HEOPraHMYECKUX BEIECTB — METaJNIOB M HeMeTaioB (rpadura U aamasza), CIO0XKHBIX BEIIECTB
(xmopuna HaTpus); MCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiuud OT
BO3JICHCTBUS Pa3IMUHbIX (PAKTOPOB; MCCIEIOBAHUE AIIEKTPOMPOBOJAHOCTH PACTBOPOB BEIIECTB,
mpoiiecca  JAUCCOLMAIIMM  KHUCJIOT, IIejdoued ©  cosieid  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); MPOBEACHUE OMBITOB, WJUTIOCTPUPYIOUINX MPU3HAKU MPOTEKAHUS PEaKiuit
HOHHOTO OOMeHa (oOpa3oBaHHWE OCaJKa, BBIJICICHHE Tra3a, oOpa3oBaHHE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPeakiuil (ropeHue, peakiuu
pa3lioKEHUsI, COCAMHEHUs); pACIO3HABAaHUE HEOPraHMYECKHX BEHIECTB C  IOMOIIBIO
KAueCTBEHHBIX PEAKLUI HA MOHBI;, pEHICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTasuibl M UX coeTMHEHUS

OOmiasi xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE
creneHn okucieHus. CtpoeHue W (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XYMHYEeCKHUEe CBOWCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
miesioyamu).  XjopoBogopoa. ConsiHas KUCIOTa, XUMHUYECKHE CBOMCTBA, MOJy4YeHUE,
npuMeHeHue. [leficTBre Xj10pa 1 XJIOPOBOIOPOa HA OpraHu3M YelloBeKa. BaxuHelmme XJ1opuabl
Y UX HaXOXJICHHUE B TIPUPOJIE.

Oo6miass xapaktepuctuka d1eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTETICHU OKUCIICHUS.

Ctpoenne u (u3MUecKre CBOWCTBA TMPOCTHIX BEIIECTB — KHCIOpOAa M CEphl.
AnnoTpornHbie MOIU(UKAIIMN KUCIOPOJa U Cepbl. XUMHUECKHE CBOMCTBA cepbl. CepoBOIOpO,
CTpoeHHe, GU3NYECKUE U XUMUUECKHe CBoMcTBAa. OKCHIBI CEPhl KaK MPEICTaBUTENHN KUCIOTHBIX
okcuaoB. CepHast kuciaoTa, PU3NUYECKUE U XMMUYECKUE CBOMCTBA (0OILIME KaK MpeACTaBUTENs
KJIacca KUCJOT U crenuduueckue). XMMHUUECKHE PEaKlnu, JIeKaIIHe B OCHOBE MPOMBIIILUIEHHOTO
crioco0a moytydeHus: cepHoi KHUCIOTHL. [Ipumenenune. Conu CEepHOM KHCIOTHI, KaueCTBEHHAs
peakiusi Ha cynbdarT-uoH. HaxoxaeHue cepbl u e€ COCIWHEHUN B MpUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIICH Cpeabl COSTUHEHUSMH Cepbl (KHUCIOTHBIE OXKIU, 3arps3HEHUe
BO3/lyXa M BOJOEMOB), CITOCOOBI €r0 MPEIOTBPAIICHHS.

OObmiass xapakrepucTuka 3j1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHH OKHUCIICHHUS.

A3oT, pacnpocTpaHeHue B IPUPOJE, GU3NUECKHe U XUMUYECKHe cBoiicTBa. KpyroBopot
azoTa B mpupoae. AMMHUAK, €ro (U3NYECKUE M XUMHUYECKHE CBOICTBa, IOJIy4eHUE U
npumenenne. Coau aMMOHUSA, WX (HU3WYECKHEe M XHWMHUYECKHE CBOMCTBA, MpPUMEHEHHE.
KauecTBeHHast peakiivs Ha MOHBI aMMOHHUS. A30THas KHCIOTa, €€ MoiydeHue, (Gu3nuecKue u



XUMHUYECKHE CBOWCTBa (0OIIME KaK NPEACTABUTENs Kiacca KHUCIOT W CHEHU(pHUECKUE).
Hcnonp30BaHMEe HUTPATOB H COJIEH aMMOHMsS B KayeCTBE MHUHEPAIbHBIX YIOOpEHUH.
XHMMHYECKOE 3arpsi3HEHUE OKpY’KaoLIed Cpelbl COEAWHEHUSMHU a30Ta (KUCIOTHBIE O,
3arpsi3HEHUE BO3/1yXa, IOYBBI U BOAOEMOB).

docdop, amnorponHbsie Moaudukanuu dochopa, pUHUECKUe U XUMUYECKUE CBOUCTBA.
Oxkcua pocdopa(V) u dpochopHas kuciaora, GU3NISCKUEC U XUMUYECKUE CBOWCTBA, MOTyUYEHHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIBHBIX yI0OPEHUH.

OO6mas xapaktepucThka 3JeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEpHbIE CTEIIEHU OKHCIICHMSL.

VYrnepos, amioTponHble MOAU(PUKALKU, PACHPOCTPAHEHUE B MpHUpOJE, (PU3NYECKHE U
XUMHUYecKHe cBoiicTBa. AncopOrus. Kpyrosopor yriepona B mpupoje. OKcuabl yrieponaa, ux
dbusznyeckue M XUMHUYECKHE CBOICTBa, JEWCTBUE HA JKUBbIE OpPraHU3MBbI, IIOJy4YCHHE
U IpUMEHEHHE. DKOJIOTHYecKue MpoOseMbl, CBs3aHHBbIE ¢ OkcuaoM yriaepoaa(lV); rumotesa
100aNbHOTO MOTEIUICHUs KJIMMaTa; MapHUKOBBINA 3deKT. YronpHas kuciora u e€ coiiu, UX
¢u3nueckue U XMMUYECKHE CBOMCTBA, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHast peakuus Ha
KkapOoHaT-uoHBI. Mcrmosnb30BaHue KapOOHAaTOB B ObITY, MEAMIIMHE, IPOMBIILJICHHOCTH U
CEJIbCKOM XO35HCTBE.

[lepBoHayanpHbIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHUAX Yriepoja
(MeraH, 3TaH, STWJIEH, ALETWIEH, 3TaHOJ, TJHULEPUH, YKCycHas kucinora). Mx coctaB u
xumuueckoe cTtpoeHue. [loHsTHE O OMONOTMYECKM BaKHBIX BEILECTBAX: JKHpaxX, OenKax,
yIIeBOJaX — M HMX pPOJIM B JKU3HM 4YelloBeKa. MarepuallbHOE €JUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHYECKHUE CBOWCTBA, IOJYyYEHHE U IPUMEHEHHUE.
Coenunenus kpemHusi B mpupoae. OOmme mnpexacraBneHuss o6 okcuae kpemuusa(IV) u
KpeMHUeBOM kuciore. CUIMKAThl, UX UCHOJb30BaHUE B OBITY, MEIULUHE, IPOMBIIIEHHOCTH.
Baxxueiimue cTpouTeNnbHbIE MaTepHalbl: KepaMUKa, CTEKJIO, IIEMEHT, OETOH, >XeIe300€TOH.
[TpoGsieMbl 0€3011aCHOTO UCIIOJIB30BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HU.

XUMUYECKUI HKCIEPUMEHT: HM3y4eHHe OOpa3Il[0OB HEOPTaHWYECKUX BEIIECTB, CBONCTB
COJISTHOM KHCIIOTBHI; TPOBEJCHHE KAa4eCTBEHHBIX PEAKIMil Ha XJOPHI-MOHBI U HaOIIOJICHHE
MPU3HAKOB MX TMPOTEKAHUS; OIBITHI, OTpa)karomue (U3NUYecKue U XUMHUYECKHE CBOHCTBA
TaJIOTEHOB U UX COEJUHEHHH (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB); 03HAKOMIIEHHE C
o0pa3iaMu XJI0pUI0B (TAlOT€HUI0B); O3HAKOMJIEHHE ¢ oOpas3lamMu cepbl U €€ COeIMHEHUSIMU
(BO3MOXHO HCITOJIb30BAaHUE BUIEOMATEPUATIOB); HaOMIOIEHUE Tpollecca OOyriMBaHUsS caxapa
MOJ JEWCTBUEM KOHIICHTPHUPOBAHHOW CEpHOM KHUCIOTHI; H3YYeHHE XHMHUYECKUX CBOMCTB
pa30aBiIeHHON CEpHOW KHUCIIOTHI, MPOBEACHHE KAUECTBEHHON peakluu Ha Cylb(paT-uoOH H
HaOmo/IeHue TpHU3HaKa e€ MPOTeKaHUs; O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOMCTBaMHU a30Ta,
dochopa W uX coeauHEeHUU (BO3MOXKHO HCIIOIB30BAHKME BHJAEOMATEpUAIOB), oOpa3mamMu
a30THBIX U (QochOpHBIX yHOOpEHMH; MoNydeHHe, coOMpaHMe, pacHO3HABaHUE M H3Yy4eHHUE
CBOICTB aMMHaka; MPOBEJIEHUE KAaUEeCTBEHHBIX pPEaKIMi Ha MOH aMMOHHUSA U Qocdar-noH u
M3YyYeHHE TPU3HAKOB UX MPOTEKAHMsI, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOMN a30THOM KHCIOTHI
C MeJpI0 (BO3MOXHO MCIOJIb30BaHUE BUJIEOMATEPHAIIOB); U3YUEHHE MOJIEIEH KPUCTAIUTMUECKUX
pewmeéTok anmasa, rpadura, QyiepeHa; 03HaKOMIIEHHE C IIPOLIECCOM aICOPOLIMU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOras3a; IOJydyeHue, coOupaHue,
pacrio3HaBaHMUE U U3yYEHHE CBOMCTB YIJICKHCIIOTO ra3a; MpOBEACHNE KaUeCTBEHHBIX peakIfii Ha
KapOOHaT- M CHJIMKAaT-WOHbl U M3Y4YEHHE TPU3HAKOB MX TMPOTEKAHMS, O3HAKOMIIEHHE C
MPOAYKIMEH CUIMKATHOW MPOMBINIICHHOCTH; PENICHHe JKCIEPUMEHTAIbHBIX 3aJad 10 TeMe
«BaxkHenmme HeMeTauIbl U UX COCUHEHUS».

MeTtanibl U UX COeTMHEHUS

OOmiasi xapakTepuCTHKa XUMHYECKHX DJJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU MX
nosio>keHus B Ilepuoanueckoit cucteme xumuueckux eMeHToB 1. 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTamioB. MeTalnueckas CBSI3b M METAJIMYECKas KpUCTaIndyecKas
pemérka. DIEKTPOXUMHUYECKHH psf HampshkeHuid MeTamioB. Dusnueckue W XHUMHUYECKHE



cBoiicTBa MeTayioB. OOmue crocoObl MOMydeHHs] MeTaIoB. [IoHATHE O KOPPO3UU METaJIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CriaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[lenouynsle MeTasuibl: nonoxenue B Ilepuonnyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
. . MenzeneeBa; cTpoeHUE UX aTOMOB; HaXx0KJI€HUE B Ipupoac. PU3NUecKUe U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAVIOB U UX COCTUHEHUMN.

[IlenouHO3eMeENbHBIE METaUIbl MarHuii W KajbLUi: moyiokeHue B Ilepuogumyeckoii
cucreme xumuueckux snemeHToB . M. MenpeneeBa; CTpO€HHE MX aTOMOB; HaxO0XKJICHUE B
npupoje. Puznyeckue U XMMUYECKUE CBOMCTBA MarHusi M Kaiplus. Bakneiine coequHeHUs
KM (OKCUI, THIPOKCHI, cOn). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMunuii: nonoxkenue B Ilepuoguueckoil cucreme Xumudeckux siaemeHToB /Jl. M.
MeneneeBa; CTpoeHUE aToMa; HaXOXAeHUE B npupojie. Puznueckue U XMMHUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMHHHSL.

Keneso: mnonoxenue B llepuogmyeckoid cuUCTeME€  XUMHUYECKUX  BJIEMEHTOB
J. . MenneneeBa; cTpoeHUE aTOMa; HaxokJIeHue B mnpupoje. dusmueckne u XUMHUYECKUE
cBoicTBa xene3a. Okcuasl, Tuapokcuasl U conu xenesa(ll) u xenesa(Ill), ux cocras, cBoiicTBa
U TIOJTy4YECHHE.

XUMHYECKUN HKCIIEPUMEHT: O3HAKOMJICHHE C oOpa3llaMM METalIOB U CIUIABOB, HX
bu3MYeCKUMU  CBOMCTBAMH; H3y4YeHHE pPE3yJbTaTOB KOPPO3UH METAIIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA KBS U HATPUS
C BOJIOH (BO3MOXHO HCITOJIb30BAHKUE BUICOMATEPHAIIOB); UCCIEAOBAHNE CBOMCTB KECTKON BOJIBL;
mpoiiecca TOpPEHHUsl >Kele3a B KHUCJIOpoje (BO3MOXKHO HCIOJIb30BAHUE BUECOMATEPHUATIOB);
MPU3HAKOB MPOTEKAHUSI KaYECTBEHHBIX PEaKIIUi HA MOHBI (MarHUs, KalblMs, aTIOMUHUS, [IMHKA,
xkenesa(ll) m xeneza(Ill), menu(Il)); mabmrogeHme w omMcaHWe MPOIECCOB OKpAIIUBAHUS
IUIAMEHU MOHAMHU HATPHs, Kalnus M Kadblus (BO3MOKHO HCIOJB30BaHUE BHICOMATEPHAIIOB);
uccieoBanne aM()OTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS M THAPOKCHIA IUHKA; PEIICHUE
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe «BakHelre MeTamibl U UX COSTUHEHUSY.

XuMHus U OKpy:KamoLas cpeaa

HoBeie maTepuansl u TexHojoruu. BemiecTBa M Marepuanbl B MOBCEIHEBHOM >KU3HU
YyeoBeka. XUMUsS U 3/10poBbe. bezonacHoe UCIoIb30BaHNE BEIIECTB U XUMHUYECKUX PEAKIIUN B
obiTy. IlepBas momomlb NMPU XUMHUYECKHUX OKOTax W OTpaBieHHsX. OCHOBBI 3KOJOTHYECKOU
TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE OKpYyXKaromiehd cpenpl (mpeaenbHas AOMmycTUMast
koH1eHTpanus Bemects — [1/IK). Pons xuMuu B penieHuN 3K0JTOTHIECKUX TPOOIIEM.

[IpupoHbIe UICTOYHUKH YTIIEBOJIOPOJOB (Yroib, IPUPOIHBIN a3, HEPTH), MPOAYKTHI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIIIEHHOCTH.

XUMHYECKUN HKCIEPUMEHT: H3y4YeHHe O0pa3lloB MaTepuaigoB (CTEKJIO, CILJIaBbI
METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIBI).

MexnpeameTHble CBSI3U

Peanuzanus MexXnpeaMeTHbIX CBSA3€H MPU U3yUYEHUH XUMHH B 9 Kilacce OCYILECTBIISIETCS
4yepe3 HCIOJb30BAaHME KakK OOIMX €CTECTBEHHO-HAYUHBIX TMOHATUW, TaK U TIOHSTHH,
ABJISIFOLUIUXCSL CHUCTEMHBIMHM JUISI  OTJEJBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.
Peanuzanus MexnpeaMETHBIX CBSI3€H MPHU MU3yYEHUHM XUMHUHU B 9 KJlacce OCYIIECTBIISETCS Yepes
UCIIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUH, TaK U TOHSATHUH, SBISIOIINXCS
CHUCTEMHBIMU JJISI OTAEIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYyYHBbIC TOHSATHUS: HAy4HBIH (hakT, THUMOTE3a, 3aKOH, TEOpHs,
aHajgu3,  CUHTE3,  Kiaccudukanus,  MEePUOJAUYHOCTh,  HAOMIO/EHWE,  DKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHHUE, MOJIEIb, IBJICHHE, TAPHUKOBBIN YPPEKT, TEXHOIOTHS, MAaTEPUAITHI.

dusmka: marepus, aroM, OJEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHWJ, HW30TOIIBI,
pPaIMOaKTUBHOCTh, MOJIEKYNA, DIEKTPUYECKH 3apsii, MPOBOAHHUKH, MOIYIPOBOIHUKH,
TUAJICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOe€ COCTOSHHUE BEIIeCTBa, ras,



pacTBOp, pacTBOPHUMOCTh, KPHCTAJUIMYECKAas pEHIETKa, CIUIaBbl, (PU3MYECKUE BEIUYHHBI,
€IMHHIIBI U3MEPEHNS, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Bbuonorusi: ¢otocunres, neixanue, Omocepa, dKOCHCTEMA, MUHEPAIbHBIE yIO0OpeHus,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpadbl, TOPHBIE MOPOJIBI, MOJE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOTI'O ITPEJIMETA

8 knacc

B cocraBe mnpeaMeTHBIX pE3yIbTATOB IO OCBOCHHUIO O0O0S3aTENHOTO COJEpKaHUs,
YCTAaHOBJICHHOTO JIaHHOW MNPUMEpPHON pabouell mporpaMMoOil, BBIACISAIOT: OCBOCHHBIC
oOydJaromuMucs Hay4yHble 3HAHHUS, YMEHHS U CHOCOObI JeWCTBUM, creuuduyeckue s
OpeIMETHOW 00nacTu «XUMHS», BUIBl JAEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYalIHsIX.

[IpenmeTHbie pe3yabTaThl OTPAKAIOT CPOPMUPOBAHHOCTH y OOYHAIOUIMXCS CIEIYIOLINX
YMEHHUI:

1) packpvieams cmblci OCHOBHBIX XUMHUYECKHUX TIOHSITUIN: aTOM, MOJICKYJIa, XUMUYCCKHUIT
9JIEMEHT, MPOCTOE BEIECTBO, CJOXKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOIHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JI0JiI XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUU, MOJSPHBIH 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCICHUS, XMMUYECKast
peakiusi, Kiaccuukanus peakiuil: peaklud COCTUHEHHS, PEaKIUu pas3loKEHUs, peakluu
3aMeIICHUs, peakuu 0OMeHa, 9K30- U SHIAOTEPMUYECKUE PEAKIINHU; TEIUIOBOK A (EKT peaKiuu;
PO aTOMa, SJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANYC aTOMa, XUMUYECKas CBS3b,
NOJIIpHasl U HEMOJspHas KOBAJEHTHAas CBS3b, MOHHAS CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (MIPOLIEHTHAs KOHIICHTPAIHs) B PaCTBOPE;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TOHATHH (cM. 1. 1)
MPUMEHSTh 3T MOHATHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIllCHUM;

3) ucnonvzosams XUIMUYECKYI0O CHMBOJHKY JUIS COCTaBJICHHS (OPMYJ BEIIECTB |
YpaBHEHUU XUMHUYECKUX PEaKLUi;

4) onpedensimb BaJIGHTHOCTh aTOMOB JJIEMCHTOB B OWHAPHBIX COCIUHEHUSX; CTETICHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COETUHEHUSX; IPUHAUIEKHOCTD BELIECTB K ONPEACIEHHOMY
KJIacCy coeAuHeHud 1o ¢dopmysaMm; BHUJ XUMHUYECKOW CBs3M (KOBAJIGHTHAass W HMOHHAs) B
HEOPraHMYECKUX COEAVHEHUSX;

5) packpvisame cmbicn Tleproauueckoro 3akona J[. . MeHaeneeBa: 1eMOHCTPUPOBAThH
MOHMMAHHE NIEPUOJUYECKON 3aBUCMMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB OT UX MOJIOXKEHUS B
[Tepuoaunueckoii cucTeMe; 3aKOHOB COXPaHEHMSI MAacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHMsI, 3aKOHa ABOTa/Ipo; OMUCHIBATh U XapaKTEpPH30BaTh TAOINYHYIO (OpMy
[Teproanueckoil cUCTEMbl XMUMUYECKUX 3JIEMEHTOB: Pa3jInyaTh MOHATUS «TJIaBHAs MOArpynmna
(A-rpynmna)» u «mob6ouHas noarpynna (b-rpynma)y», Mansie u OoJbIIME MEPUOJIBI; COOTHOCUTh
0003Ha4YeHUsI, KOTOpble uMeroTcs B Tabiuie «llepuonnyeckas cucteMa XMMHUUYECKHUX AJIEMEHTOB
. 1. MenaeneeBay ¢ YUCIOBBIMH XapAKTEPUCTHUKAMU CTPOCHHS aTOMOB XHMMHYECKHX
AIIEMEHTOB (COCTaB M 3apsj] sjapa, oOllee YHCIO JJIEKTPOHOB W PpACHpellelieHHEe HUX I10
AIIEKTPOHHBIM CJIOSIM);

6) kraccuguyuposamv XUMHUUECKHE AJIEMEHTHI; HEOpraHUYecKue BELIECTBA;
XUMHUYECKHE peakluu (110 YUCIYy M COCTAaBY YYacCTBYIOUIMX B PEaKIIMU BEIIECTB, MO TEIJIOBOMY
sddekry);

7) xapaxmepuzogams (onucvléamy) OOIME XMMUYECKIE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, MOATBEPXkAasi ONMHMCAHWE MPUMEPAMU MOJIEKYJSPHBIX YpaBHEHUN COOTBETCTBYIOIIHX
XUMUYECKUX PEaKInid;

8) mpoenoszuposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAueCTBEHHOTO COCTAaBa;
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;



9) evluuCAAMb OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJSIDHYIO MacChl  BEIIECTB;
MacCOBYIO JOJI0 XMMUYECKOI0 3JI€MEHTa 10 (OpMyJie COEANHEHHs; MaCCOBYIO JOJI0 BEIIECTBA
B PAcTBOPE; IPOBOJUTH PACUETHI 10 YPABHEHUIO XMMHUECKOHN peaKlnu;

10) npumensims OCHOBHBIC ONIEPALIH MBICIUTEIILHON NEITEIbHOCTH — aHAIN3 U CHHTE3,
cpaBHeHHE, 0000LIeHHe, CHCTEMaTH3alMil0, KIacCU(UKAlWIO, BBISIBICHHE MPUYUHHO-
CIIEZICTBEHHBIX CBsI3eé — I H3y4YeHHs CBOWCTB BEUIECTB M XMMUYECKMX pPEaKLMi;
€CTeCTBEHHO-HAYYHBIE METOJAbl IO3HAHMS — HaONIOJeHUe, W3MEPEeHUe, MOJCIUPOBAHHE,
9KCHEPUMEHT (peaJIbHbI U MBICICHHBII);

11) credoéams paBUiIaM  TOJB30BAaHUS XHMHYECKOM MOCynod ¥ J1abOpaToOpHBIM
o0opynoBaHMEM, a TakXke MpaBwiaM oOOpalleHHus C BEIIeCTBAMM B COOTBETCTBHM C
UHCTPYKLHUSMHU T10 BBIOJHEHUIO JTa0OPATOPHBIX XWMHYECKUX OINBITOB IO TMOJIYYECHUIO U
coOMpaHuIo ra3000pa3HbIX BELIECTB (BOAOPOJA U KHUCIOPOAA), IPUTOTOBIEHHUIO PAacCTBOPOB C
OnpeAc€HHOM MacCOBOM JOJIEM PAacTBOPEHHOrO BEWIECTBA; IUIAHUPOBATH M IMPOBOJUTH
XMMHUYECKHE SKCIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB ILEJIOYEH U KHUCIOT C MOMOILBIO
UH/INKATOPOB (JIakMycC, (eHOIPTATCHH, METUIOPAHK U JP.).

9 knace

B cocraBe mnpenMETHBIX peE3yAbTATOB IO OCBOCHHUIO 00S3aTENBHOTO COACpIKaHUS,
YCTQHOBJICHHOT'O JIaHHOM HpuUMepHOM paboueil mporpamMMmoi, BBIJENSAIOT: OCBOCHHBIE
oOyyarolUMuUCs Hay4yHble 3HAHUS, YMEHHMS MU CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHOM 00sacT «XUMUS», BUIBl JESATEILHOCTH MO IOJIYYEHUIO HOBOIO 3HAHHUS, €ro
MHTEPIIPETALUU, IPE0OPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.

[IpenmetHple  pe3ynbTaThl  NPEACTABICHBl  OTPaXalOT  C(POPMUPOBAHHOCTH Y
00yJarouuXxcs CICAYIOINUX YMEHH:

1) packpwisamv cmbici OCHOBHBIX XMMHYECKUX MOHSITHI: XMMHUYECKUN DIICMEHT, aToM,
MOJIEKYJa, HMOH, KaTHOH, AHWOH, IIPOCTOE BELIECTBO, CJOXKHOE BEIIECTBO, BaJIECHTHOCTD,
3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCICHMs, XHMHUYECKas peaklus, XUMHUYecKas CBs3b,
TETUIOBON dPQEKT peakiuu, MOJIb, MOJSIPHBI 00BEM, PaCTBOP; JICKTPOIUTHI, HEAIEKTPOIHUTHI,
JIEKTPOJIUTUYECKAs JTUCCOLMALMs, PEAaKLUUW HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, OOpaTUMble H HEOOpAaTUMBIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIE
pEeaKIMH, OKHUCIUTENIb, BOCCTAHOBUTENb, OKHCICHHME M BOCCTAaHOBJIEHUE, aJUIOTPOINMI,
aM(pOTEepHOCTb, XUMHUYECKasl CB3b (KOBAJIEHTHAs, MOHHAsI, METAJUIMUECKast), KpUCTasInyecKas
peIIETKa, KOPpO3US METAUIOB, CIUIABBl; CKOPOCTb XUMHYECKOW pEaKIHH, MpPeIelIbHO
nonyctumast konuentpauus (ITJ1K) BemecTsa;

2) unnoCcmpuposams B3aUMOCBSI3b  OCHOBHBIX XMMHYECKMX MHOHATHH (cM. m. 1) u
INPUMEHSTh 3T MOHATHUS MPU ONKMCAHUU BEIIECTB U UX MPEBPALLEHUN;

3) ucnonvzosamv XUMHYECKYI0 CHUMBOIHMKY JJIsl COCTaBICHUS (OPMYJT BEUIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIUH;

4) onpedensimb BAICHTHOCTh W CTCNICHb OKUCJCHUS XHMHYECKHX JJIEMEHTOB B
COCIMHEHUSX pa3JIMYHOrO0 COCTaBa; MPUHAAJICKHOCTh BEIIECTB K OINpEAENEHHOMY Kiaccy
COeMHEHUH Mo GopMysaM; BUA XUMHUYECKON CBS3U (KOBaJIEHTHAs, HOHHAs, METaJUINYecKas) B
HEOPraHMYECKUX COEIMHEHUSX; 3apsj] HOHA MO XUMHUYECKOW (opMylie; XapakTep Cpelbl B
BOJHBIX pAacTBOpaX HEOPraHWYECKUX COEAMHEHUH, THUN  KPUCTAUIMYECKOM  PEIIETKU
KOHKPETHOI'O BEIIECTBA;

5) packpwisams cmuica Ilepuonndeckoro 3akona J[. V1. MenzaeneeBa u JeMOHCTPUPOBATH
€ro NOHMMAaHME: OMHUCHIBATh U XapaKTepu3oBaTh Ta0iauuHyio ¢opMy lleproanueckoil cucrembl
XUMHUYECKHX 3JIEMEHTOB: pa3juyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» U «oOoyHast
noarpynna (b-rpynmna)», Manble W OoJbIINe MEPUOJIbI; COOTHOCUTH OOO3HAYEHUS, KOTOpBIE
UMEIOTCA B TMEPHOAMYECKONW TaONuIle, C YHUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] siipa, o0liee YnCiIo 3JIEKTPOHOB M paclpe/esieHne ux
0 3JIEKTPOHHBIM CJIOSIM); OOBSCHSTH 0OLIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB
U UX COCIMHEHHMH B Ipeaenax MajblX MepUOJOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;



6) xraccuguyuposamv XUMIUUECKHE AJIEMEHTHI, HEOpPraHUYecKue BEIIIECTBA;
XUMHYECKHE Peakuy (IT0 YKCIy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIUU BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);

7) xapaxmepuzosams (ONUCHIBaTh) OOINHE M CHCHM(PHUUYCCKHE XMMHUYECKHE CBOWCTBA
IPOCTHIX M CIOXHBIX BEIIECTB, OATBEPHKIAsi OMUCAHUE NMMPUMEPAMH MOJICKYJISPHBIX 1 MOHHBIX
YPaBHEHHI COOTBETCTBYIOIIUX XUMUYCCKUX PEAKITHA,

8) cocmaensame ypaBHEHHS DIICKTPOIUTUYCCKOW IHCCOLMALUMN KHCJIOT, LIeJI04eH |
COJICH; TIOJTHBIC M COKpAIIEHHBIC YPABHEHUS PEaKIMii MOHHOTO OOMEHA;, YpaBHEHHsS PEaKIIHH,
MNOJATBEPKIAIONIMX CYIIECTBOBAHUE T'€HETUYECKOW CBS3M MEXAY BEIIECTBAMH Pa3IHYHBIX
KJIACCOB;

9) packpwisams cywHOCHb OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIUA OCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OaJlaHCa ATHX PEaKInii;

10) npoerno3zuposams CBOWCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOCHHS; BO3MOXKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3JINYHBIX YCIOBUSX;

11) viuucnsames OTHOCUTEIBHYIO ~MOJICKYJSIPHYIO M MOJISIPHYEO MacChl — BEILECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIeMEHTa 10 (OpMYJIe COSMHEHHS; MACCOBYIO JIOJIO BEIIECTBA
B PacCTBOpE; MPOBOAUTH PACUETHI IO YPABHEHHUIO XMMUYECKON PeaKIui;

12) credoéame nipaBuiiaM  TOJB30BAHHMS XHMHYECKOM MMOCYyIOoW ¥ J1abOpaTOpHBIM
o0opynoBaHMEM, a TakXKe TMpaBWiIaM OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIHUSMHU T10 BBIOJHEHHUIO J1a0OPATOPHBIX XWMHUYECKUX OIBITOB 1O TOJYYCHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

13) nposooums peaxiyu, MOATBEPIKIAIOIIHE KAYECTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOPHI-, OpOMHI-, MOOUA-, KapOoHat-, (ocdar-, cuiamkar-,
cyibdar-, THAPOKCUI-HOHBI, KATHOHBI aMMOHHS M  HMOHBl HM3YYCHHBIX METAJLIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

14) npumensims OCHOBHBIE OIEPAIIMH MBICIUTEIBHOMN IEATEIBHOCTH — QHAIN3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CHCTEMATHU3aUIO, BBISABICHHE TPHYMHHO-CIICACTBEHHBIX CBSI3eH — IS
U3yUYEHHs CBOMCTB BEIECTB U XUMHUYECKUX PEAKIIHIA; €CTECTBCHHO-HAYYHbIC METO/IbI MO3HAHHUS
— HabroIeHNe, N3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIH ).

TEMATHYECKOE INTAHUPOBAHUE
8 KUIACC

Tembl, packpbIBaOLIue JAHHbIN
pa3jaeJ1 NIporpaMmasl,
H KOJINYECTBO 4aCcOB, 0TBOAMMOE

OcHoBHOe coIepkaHue oﬁyqammnxca

Ha UX M3YUYCHHE

Pa3znen 1. llepBoHavaiabhble xumuveckue noustus (20 1)

XuMusi — BaKHasi 00J1aCTh €CTECTBO3HAHUS U l'[paKTl/l‘-leCKOﬁ ACATECJIbHOCTH Y€JI0BECKA

1.

(5w
Wucrpykrax no Th. Ilpeamer xumuu. Posib XMMUM B KU3HU PackpriBatb CMBICJIT
IIpeamer xumuu. Posnb xumuu B | yenoBeka. XMMHUSL B CUCTEME HaYyK. HOHSTHUH.

JKU3HHYEIIOBEKAa. XUMUS B
cucteme Hayk. Tema u BemecTsa.
dusnueckue CBOMCTBABEIICCTB.
ArperatHoe COCTOSIHUE BEILECTB.

MeToabl MO3HAHHUS B XHUMUM.

Tena u BemecTBa. uU3nISCKUE CBOMCTBA
BELIECTB. ATrperaTHoe COCTOSIHUE
BEIICCTB.

W OKW3HH 4YeJIOBEKa,
JIpYyTUMHU HayKaMH.
Paznuuate  yucrele

2. Mertopl MO3HAHUS B YucThle BEMeCTBAa U CMECH. CMECH; OTHOPOJHBIE U HEOJHOPOIHBIE
XUMUH. Crioco6sI pa3aesieHust CMecei. CMECH.
3. 3HaAKOMCTBO C duznueckre U XUMHUYECKHUE SIBJICHUS. Paznuuate (uzngeckue

nmpaBwJiaMu O€30TTaCHOCTHU U

an?;HaKPI " yCIIOBUS NIPOTECKAHUA XUMHUYCCKHUC SIBJICHUA.

OcHoBHEIE BHUBI NeATCJIBHOCTH

N3yvdacMbIX

PackpbiBaTh poib XUMHUU B OPUPOLIE
e€ CBiI3L C

BCIICCTBA

npuéMmaMu paboThl B XUMHYECKON
mabopaTopuH.

IpakTHueckas padora Ne 1.
IIpaBmiia pabGotsl B
J1a00paTOPUHU U TIPUEMBI

XUMHUYECKUX PEaKIHil.

3HAKOMCTBO C TpaBHJIaMHu O€30MacHOCTHU
u ipuéMaMu paboOThl B XUMHAYECKOH
JdemoncTpanuu

1. JlaboparopHoe o6opyaoBaHHE.?2 .

OmnpenelisiTh MPU3HAKH XUMHYESCKHX
peaKkuuii U yCIOBUSI UX MPOTEKaHUSI.
CrenoBaTh MpaBWJIaM I10JIb30BaHUS
XMMHUUYECKOH MocyaoH u
J1a60paTOPHBIM 000OPYIOBAHHUEM, 2




oOpamieHus: ¢ J1a00paTOPHBIM
o0opynOBaHUEM.

4, YucTtele BemiecTBa U
CMECH.

Crioco0sI pa3aesieHusi cCMecei.

5. [pakTuyeckas padora No
2 . Pazgenenue cmeceli (Ha
MIPUMEPE OYUCTKHA TOBAPCHHOMN
COJIN)

PaznnyHble BUJIBI XUMUYECKONTOCYIBI.
JlaGopaTopHble H NpPaKTHYecKHepPadoThI
Jlabopamopmnsie onvimui:

Omnucanne pU3NIECKUX CBOMCTB BEIIECTB.
Pasnenenne cmecn ¢ MOMOIIBIO MarHUTA.
Ilpakmuueckue pabomel:

Ne 1. IIpaBuna paboTel B jabopaTopuuu
npuéMbl obOpaieHus ¢ 1adopaToOpHBIM
000pyI0BaHHUEM.

Ne 2. Paznenenue cmeceii (Ha mpumepe
OYHMCTKH ITOBaPESHHOM COJIH)

3. OOpa3ipl BEIIeCTB.

4 . CnnocoOnl pa3aenieHust cMmecen
(punpTpOBaHUE, BHITApUBAHUE,
ITUCTHIIISIIUS, XpOMaTorpadus).
JlaGopaTopHble U MpaKTHYeCKHePadOThI
Jlabopamopnsie onvimui:

Omnuncanne GU3NIECKUX CBOHCTB BEUICCTB.
Pa3znenenne cMecu ¢ MOMOIIBIO MarHHTA.
Ilpaxmuuecxue pabomuwi:

Ne 1. ITpaBuna pabotsl B J1abopatopuunu
npuéMbl OOpalleHust ¢ J1abopaTOPHBIM
o0opynoBaHHEM.

Ne 2. Pa3znenenue cmeceii (Ha mpumepe
OYHMCTKH ITOBaPESHHOM COJIN)

TaK)Ke IpaBUjIaM OOpaIleHUs C
XUMHWYECKHUMH BEIIECTBAMH B
COOTBETCTBHHU C HHCTPYKIHSAIMH IO
BBITIOJTHEHHIO MMPAKTHYIECKUX padoT
IInmanupoBaTh U TPOBOAUTH
XUMHWYECKHH SKCIIEPUMEHT MO
W3Y4YSHHUIO U OMMCAHUIO GU3ZUIECKUX
CBOHCTB BEIIECTB, CIIOCOOOB
pa3aesieHuss CMECEHBEIIECTB.
Hcnonp30BaTh NIpu BEINOJIHEHUH
YUEeOHBIX 3aJlaHUH U B IIpoIiecce
HCCIE€N0BAaTEIbCKOM NeATeIbHOCTH
Hay4HO-IIOIYJIIPHYIO JIUTEPATYPY
XUMHYECKOTO COJIEPKaHHUs,
CIIPaBOYHBIE MaTEPHUANBI, PECYPCHI
WnrtepHera.

BricTpauBaTths pa3zBEépHyThIE
NHUCbMEHHBIE U YCTHBIE OTBETHI C
onopoit Ha HHPOPMAILIHIO U3
y4eOHHMKa U CIIPaBOYHBIX
MaTepHuaaoB, TPaMOTHO
HCIIOJIb30BAaTh U3Y4YECHHBIN
MOHATUMHBIN annaparkKkypca XUMMUU

Tema 2. BemecrBa u xumnveckue peaxkuuu (15 )

1. duznyeckue u
XUMHUYECKUE SIBICHUS

2. ATOMBI U MOJICKYJIBI.

3. XUMUYCCKUE DIIEMEHTBI
4, 3HaKu (CUMBOJIBI)
XHMHYCCKHUX IJICMCHTOB

5. IIpocTtrie u cinoxHBIE
BeIlleCTBA

6. ATOMHO-MOJIEKYJISIPHOE
yUCHHUE.

7. Xumuueckas ¢popmya.

OTtHocHUTENbHAsI aTOMHAasl Macca.
OTHOCUTEIBFHAS MOJICKYJIIIPHAsI
macca

8. BanenTtHocTs, aTOMOB
XAMHUYECKUX DJIEMEHTOB.

9. 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB.

10. MaccoBas goas
XUMHUYECKOT0 3JIEMEHTA B
COEJIMHEHUU

11. 3aK0H COXpaHEHUs
MaccChl BEIIECTB

M . B. JlomoHOCOB —
YIEHBIA-3HIIUKIIOTICTHCT .

12. XumMuyeckasi peaxiusl.
ITpusnaku

U YCJIOBUS MPOTCKAHUS
XUMHUYECKUX PEeaKInit

13. XuMuueckue ypaBHECHUS.

14. Tunmel XUMHYECKUX
peakmnuii (coeTuHEeHUS,
pa3ioKeHHUs, 3aMEIICHUS,
obmeHa)

15. KonTponbnas pabora no
Teme «llepBoHaYaBHBIC

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
3JIEMEHTHI. 3HaKH (CHMBOJIBI) XUMHUYECKUX
371eMeHTOB. [IpocThie 1 CIIOKHBICBEIIECTBA.
ATOMHO-MOJIEKYJISIDHOE yUEHHE.
Xumuueckas ¢popmyira. BaneHTHOCTH
aTOMOB XHMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BemecTB. OTHOCH-
TelbHasA aToMHas Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHast Macca. MaccoBas 1074
XMUMHUYECKOT'0 3JIEMEHTa B COeIUHEHUU .
dusznyeckre U XUMHYECKHUE SBICHUS .
Xumnueckast peaxkuus. [Ipuznaku

W yCJIOBUS NTPOTEKAHMUS] XUMHUYIECKHX
peaknuii. XuMUYeCcKre ypaBHEHUs Tunbl
XUMHYECKHUX PEaKIni (COeTMHEHHUS,
pa3ioKeHus, 3aMenIeHusI, OOMeHa).
JdemMoHcTpanuun

duznyeckue ABICHUS (pacTUpPaHUE
caxapa B CTyIIKe, KHIICHHE U
KOHJIEHCAIUs BOIBI U T. 1T .) .
XuMudeckue saBjiIeHUs (TOpeHHe CBEYH,
pasJioKeHue caxapa, B3auMOJeHCTBHUE
CEPHOI1 KUCIIOTHI C XJIOPUJIOM Oapus,
pazmoxenue ruapokcuna meau(ll),
B3aUMO/JICHCTBUE Keje3a C cepou,
B3aHUMOJICHCTBHE JKeJle3a C pAaCTBOPOM
cosm meau(1l)).

OnBbIT, HILUTIOCTPUPYIOIINI 3aKOH
COXpaHEHHUS MacCCHI.

JlabopaTopHble U MpaKTHYeCKHe PadoThI
Jlabopamopnsie onvimui:

ITpumeps! pu3NUECKUX SBICHUMN
(mnaBieHNE BOCKA, TassHUE JbJA)
IIpuMepbl XMUMHUUECKUX SBJICHUN
(TIpoxayiMBaHNEe MEAHOM IPOBOJIOKH,
B3aMMOJICHCTBHE MeJIa C KHCIIOTOMN).

IIpuMeHsITh eCTECTBEHHO-HAYYHBIE
METOMbI NO3HAHMUS (B TOM YHCIIE
HaOJIFOICHUE, MOISIIMPOBAHME,
3KCIIEPUMEHT) U OCHOBHBIE
OIepanuy MBICIUTEIIBHOM

eI TeJIbHOCTH (CpaBHEHHUE,
KnaccuduKanus) JUIsl U3y4eHHUs
BEIIECTB U XUMHYSCKUX PEaKIH.
PackpbIBaTh CMBICI U3y4aeMBIX
MOHSITUI M 3aKOHOB U NPUMEHSITh
STUIIOHSTHS NPU ONMCAHUH CBOUCTB
BEIIECTB M UX MPEBPAIICHUM.
Paznuuare ¢pusndeckue u
XUMHYECKHESIBICHUS, OOBACHITH UX
CYIIHOCTH C TOUKH 3PEHHUS
aTOMHO-MOJICKYJISIPHOTO yYEeHHUSI
OnpenensiTb NPU3HAKK XUMHYECKUX
peakiuii, yClIoBUs HX NPOTEKaAHUSI.
OOBSICHATH CYIIHOCTh (DPU3HMYECKUX U
XAMUYECKHUX SIBJICHHI C TOYKHU 3pECHUS
aTOMHO-MOJIEKYJIIPHOTO YUCHHUSI.
KnaccudunupoBars XUMUYECKHe
peakmuu (110 YUCIy U COCTaBY
pearupymomux 1 00pa3yronxcs
BEIISCTB).

CocraBisaTh Gpopmysibl OMHAPHBIX
BEIISCTB 110 BaJCHTHOCTH U
OIIpEJIEIIATHBAJICHTHOCTH 110
(popmynam BemiecTs.

PaccTaBnaTe k03¢ DUIIHESHTH B
YPaBHEHUSIX XUMHUYECKHUX PEaKIHil.
CrnenoBaTh IpaBUjiaM MOJIb30BaHMUS
XUMUUYECKOU ITOCY AOU U
nmabopaTopHBIM 00OPYJOBAaHUEM, a
TaK)Ke IpaBuiIaM 0OpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C




XUMHWYCCKUC ITIOHATHS).

Mopenu aTOMOB U MOJICKYI.
Bovtuucnenusn

— OTHOCHUTEJIBHOW MOJICKYJISIPHOM
MaccChl BEIISCTB;

MacCCOBOMU TOJIH XUMHYECKOTO dJIEMEHTA
1o popmyIie COeTUHCHUS

UHCTPYKLUSIMU 1O BBIMOTHEHUIO
71a60PaTOPHBIX XMMHUUECKHUX OIBITOB.
Hcnonp30BaTh IpU BBINOJIHEHUHA
Y4eOHBIX 3alaHUH U B IIpOIlEcce
HCCIEeN0BATENbCKON AESATEIILHOCTH
HAy4YHO-MIOMYJSPHYIO JINTEPATYPY
XHUMHYECKOTO CONEPIKaHU,
CIIpaBOYHBIE MaTEpHUalbl, PECYPChI
HNuTepnera.

BricTpauBaThs pa3zBEpHyTHIE
NHACbMEHHBIE U YCTHbIE OTBETHI C
oropoi Ha HHPOPMALHUIO U3
Y4eOHHMKa U CIIPaBOYHBIX
MaTepHaaoB, TPaMOTHO
HMCMOJIb30BATh U3y4YE€HHBIN
NOHSITUMHBINA annapaTkypca XUMHUH

Pa3gen 2. BaxHelimine nmpeacTaBuTe]Iu HEOPraHMYeCKUX

pemecTs (30 u)

Te

ma 3. Bosayx. Kuciopoa. Iousitue 06 oxcumax (5 o)

1. Kucnopong — snemeHT u
npocrtoe BemecTBo. Haxoxnenne
KHUCJIOpOJa B MPUPOIE

2. dusnyeckue u
XHMHUYECKHE CBOWCTBA (peaKinu
OKHCJICHHUSI, TOPEHHE). Y CIOBUS
BO3HHUKHOBEHHSI U MIPEKPALCHUS
ropenus. [Toustue 06 okcuaax .
3. CrrocoObI TTOTyYCeHUS
KHCIIOpoa B 1ab0paTopuu u
NIpOMBIIITIeHHOCTH . [IpuMenenne
kuciopona . Kpyrosopor
KHCIIOpOJa B IPUPOJIE .
TennoBoit > perT XuMHUIeCKOU
peakuuu, IMOHsTHE O
TEPMOXUMHYECKOM ypPaBHEHUH,
9K30- U SHJAOTEPMHYECKHX
peakuusx.

TomnuBo (HedTh, yrojap U METaH).

IpakTuuyeckas pagora Ne 3.
TMonyuenue u cobupanue
KHUCIIOPO/ia, U3YUYCHHE ero
CBOMCTB.

4. O30H — a)uTOTpOITHAS
Mo iu(UKALHST KUCITIOPOaa
3arpsi3HEHHE BO3yXa, CIIOCOOBI
€ro NpeAaoTBpalleHus1. Y CUICHUEe
MapHUKOBOTO 3(pdhekTa,
pa3pylieHre 030HOBOTO CJIOS.
Bo3nyx — cmech razos. Cocrtan
BO31yXa

Boznyx — cmecsh razos. CoctaB Bo3ayxa.
Kucnopong — sneMeHT u nmpoctoe
BeniecTBo. O30H — ayuIOTpOIHAasA
Moaudukanus kuciaopona . Haxoxnenue
KHCJIOpOJia B MpHUpoJe, pusndeckue u
XUMHUYECKHEe CBOMCTBA (peaKLnu
OKHUCJICHUsI, TOPEHHE) . Y CIIOBUS
BO3HHUKHOBEHHUSI U MTPEKPALICHHS TOPEHUS
. Ilonsitue

00 OKcHIax.

Crioco0BI TTOTydeHUs KHCI0pOa B
71a00paTOPUH U MPOMBIIIUICHHOCTH.
IIpumenenune kucnopona. Kpyrosopor
KHCIIOpOJa B IIPUPOZE.

TerutoBoit 3 PekT Xumudeckoi
peaKkuuu, MOHsITHE O TEPMOXUMHYESCKOM
YpaBHEHUH, DK30- U IHJIOTSPMHUYECKUX
peakuusix. Toruso (HedTh, yroiab u
MeTaH) . 3arpsi3HeHHEe BO3/1yXa, CIIOCOObI
€ro npeaoTBpalleHus . Y CUJICHUEe
mapHUKOBOTO 3¢ (dekTa, paspylieHue
O30HOBOTO CJIOS .

JdemMoHcTpauuun

BzaumogetictBue docdopa, cepsl

M KeJe3a ¢ KUCIOPOJIOM (BO3MOXHO
HCIIOJIb30BaHHUE BUJICOOIBITOB).
OmnpeneneHne CoAepKaHUS KHCIOPOaa B
BO3IyX€.

OnbITHI, IEMOHCTPHUPYIOIINE YCIOBUS
BO3HHUKHOBEHHUSI M MPEKPAIICHUS
TOpEeHUs.

JlabopaTopHble U NpaKTUYecKHe padoThl
Jlabopamopnuviu onstm: O3HAKOMIICHUE
¢ oOpa3uamMu oKCHAOB./Ipaxmuueckas
paboma.

Ne 3. INomyueHnune u cobupanue
KHCIIOpO/a, U3YyUYEeHHUE ero CBONCTB.
Boviuucnenusn

— MOJIEKYJIIPHOM MaccChl KMCJIOpOoAa

U 030HA HAa OCHOBAHUU aTOMHOM Macchl
XUMHUYECKOTO 3JI€MEHTa

PackpbIBaTh CMBICT H3y9ae€MBIX
TMIOHSITUH WU MPUMEHSTH 3TH MOHATHS
IIpU ONHMCAaHUU CBOMCTB BEIIESCTB U
HUXIIPEBPALLCHUH.
XapakTepru3oBaTh (OIHCHIBATSH)
cocTaB BO31yxa, pusnyeckue u
XHUMHUYECKHE CBOUCTBA KUCIIOPO/Ia,
CHOCOOBI €ro MoJIy4YeHUs,
NIPUMEHEHHUE N 3HaUCHNUE B IIPUPOJIE
¥ ’KW3HU YEeJIOBEKA.

CpaBHHMBATh PEAKINHU TOPEHUS U
MEJICHHOT'O OKHMCIICHUS.

ColupaTte npuOOpHI IS TMOIYYCHUS
KHcIIopoaa (BBITSCHEHHEM BOJBI U
BO3.1yXa).

Pacrio3HaBaTh ONBITHBIM ITYTEM
kuciopoj. Mcrnonp3oBaTh
XUMHUYECKYIO CHMBOJIUKY JJISI
cocTaBJIeHUs] (OPMYJI BEIIECTB,
MOJIEKYJISIDHBIX YpPaBHEHUU
XUMHYECKHX peaKkIHui ¢ ydacTHEM

KHCIIOPOa.
OOBIACHATH CYIIHOCTh
3KOJIOTHUYECKUX npoonem,
CBSI3aHHBIX c 3arpsi3HCHUEM
BO3IyXa.

CrnenoBaTh nmpaBuiam 0€30MacHOU
paboTel B 1abopaTopuu Ipu
HUCIIOJIb30BAHUU XUMHUYECKOM
MoCcy/ibl 1 00OPYZOBaHUs, a TAKXKE
nmpaBuiaM oOpalIeHus ¢ TOPIOYUMH
BEIISCTBAMH B OBITY.

IImarupoBaTH M OCYIIESCTBISATH HA
OpaKTHKE XUMHYECCKUC
SKCIEPUMEHTHI, IPOBOJIUTH
HaOJIFOJICHUS, AelIaTh BBIBOJIBI 1O
pe3yJiibTaTaM YKCHEePUMCHTA.
YyacTBOBaTh B COBMECTHOH paboTen
rpyiime.

Hcnonp30BaTh NPH BBHITTOJIHEHUH
y4eOHBIX 3aJlTaHUH U B TIpOIlecce
HMCCIEeN0BAaTEIICKON AESTSIILHOCTH
Hay4YHO-IIOMYJISIPHYIO JINTEPATYPY
XHUMHYECKOT'O COJICP KaHUS,




CHpaBOYHBIE MaTepHallbl, PECYpPCHI
WnTepHera.

BricTpauBath pa3BEpHYyTHIC
NHUCBMEHHBIE U YCTHBIE OTBETHI C
onopoi Ha MHPOPMAITHIO U3
y4eOHHMKa U CIIPaBOYHBIX MaTe-
pHUaloB, TPAaMOTHO HUCIIOIB30BATh
W3y4YEeHHBIH MOHSITUWHBIN anmapar
Kypca XMMHHU

Tema 4. Bogopon. Iousitue o kucaoraxu cosix (5 u)

1. Bogopon — nieMeHT u
IIPOCTOE BEIIECTBO.
Haxoxnenue B npupone,

2. duznueckue u
XUMHYECKHe cBoMcTBa (Ha
IpUMepe B3aUMOJICHUCTBUS C
HeMeTalaa-MH U OKCUIaMH
METaJUIOB), IPUMEHCHHE,

3. CnoocoObI MOTyYCHHS.
4. IIpakTHyeckasi padora
Ne 4 . [Tonyyenue u coOupanue
BOJOPO/a, U3yUYCHHE €0 CBONCTB
5. ITonsTue o kucnorax u
coysix. Jlabopamopnulii onvim:
B3aumopeiicTBue KUCIOT C
MeTaJuIaMU

Bonopon — aneMeHT U npocToe
BenlecTBo. HaxoxxaeHue B npupoe,
(pu3nyeckue u XUMHUYECKHUE CBOMCTBA
(Ha mpuMepe B3aUMOAEHCTBUA C
HeMeTajIa-MH U OKCHJaMH METaJIOB),
OpUMEHEHHE, CITOCOOHI MMOTyICHUS.
[ToHsTHE O KHCIIOTAaX M COJISIX.
JdemMoHcTpanuu

IMomxydeHne, coOupaHne U pacio3HaBaHHUE
BOZOpOAA.

TI'openne Bomopona .

BzaumoneiictBue Bogopoaa ¢ OKCHIOM
menu(Il) JlabopaTtopHble U MpaKkTHYECKHE
padoThI

Jlabopamopnwiti onvim:
BzaumopeiicTBHEe KHCIOT C METaJlJIaMHU.
Ilpaxmuueckas paboma:.

Ne 4 . Tlomydenue u coOupaHue
BOIOPOJA, U3yUCHHE €Tr0 CBOHCTB.
Bviuucnenusn

— MOJICKYJISIPHOI MaccCHI BEeIlecTBa Ha
OCHOBaHHWHM aTOMHOMN Macchl
XUMHUYECKHUX JIEMEHTOB

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSI-TUH U IPUMEHSTH 3TH IMOHSITHS
IIPU ONMCAaHUH CBOWMCTB BEIIECTB U
HUX IIpEBpallECHUM.
XapakTepHu3oBaTh (OMUCHIBATH)
(pu3zmueckre U XUMHIECKIE
CBOICTBaBOAOPOA, CIIOCOOBI €ro
HOJIy4SHHUS, IPUMEHEHUE.

Colupatp mpudop IS MOTYICHUS
BOJO-pO/Ia.

Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JJIsI COCTaBJICHUS
(GopMys BemIeCcTB, MOJICKYJISIPHBIX
YPaBHEHUU XUMHUUYECKUX PEAKIIUU C
ydJacTHeM BOJOpOJa.

CrnenmoBaTh mpaBmiiaM O0e30MacHOMH
paboTsI B 1abopaTopuu Ipu
HCTIOJI30BAHUH XUMHUIECKOU
nocyabl 1 00OpyZIOBaHUS, a TAKXKe
npaBmiiaM OOpamieHus ¢ TOPIOYUMHA
BellecTBaMuB OBITY. [ImaHupoBaTs U
OCYIIECTBJISATH Ha MIPAKTUKE
XUMHYECKHE DKCIIEPUMEHTBHI,
MMPOBOJIUTH HAOIIOICHUS, AC/IaTh
BBIBOJIBI IO pe3ybTaTaM
JIKCIIEPUMEHTA.

Y4dacTBOBaTh B COBMECTHOM paboTe B
rpyImme

Tema 5. KoinyecTBeHHbIE OTHOIIIEHUSI B XUMHH

(39)

1. KonmuaectBo Bemectna.
Mousbs. MonsipHast macca.

2. 3akoH ABoraapo.
MonsipHBIii 00BEM Ta30B

3. Pacu€Tbl Mo XUMHUYECKUM
YpaBHEHHSIM

KonunuectBo BemecrBa . Monbs . MosnsipHast
macca . 3akoH ABoraJpo . MonsipHbIi
00bEM ra3oB . Pacuérsl Mo XUMUYECKUM
YpaBHEHHUSM .

JdemMoHcTpanus

OO6pa3sisl BemecTB KOJIndecTBoM 1 MoOJib

Buviuucnenusn

— o00BéMa, KoJIMYEeCTBA BEIECTBA rasa
10 €ro U3BECTHOMY KOJIUUECTBY
BEIIECTBA WU O0BEMY;

00BEMOB Ta30B O YPABHCHHUIO PEaKIIUHU
Ha OCHOBE 3aKOHa OOBLEMHBIX
OTHOIIIEHUH Ta30B

PackpsiBaTh CMBICT U3y4aeMbIX
HOHSATUN U NMPUMEHSTh 3TH
HOHSATHUS, a TAK)KE U3YUYECHHBIE
3aKOHBI U TEOPHUHU IS PELICHUS
pacu€THBIX 3a7ad.

Brruucnsats MOJIIpHYIO Maccy
BEMIECTB; KOJINYECTBO BEIISCTRBA,
00BEM raza, Maccy BellecTBa;
IIpoBoauTh pacué€rsl 110
YPaBHEHUSIM XUMUUYECKUX PEAKLIUIL:
KOJINYECTBa, 00bEMa, MacChl
BEI[ECTBA 1O U3BECTHOMY
KOJINYECTBY, 00bEMY, Macce
peareHToB UM NPOAYKTOB PEAKIIUU.
BricTpauBath pa3BEpHyTHIE
NUCbMEHHBIE U YCTHBIE OTBETHI C
onopoi Ha WH- GopMaIHIo U3
y4eOHHUKa B CIPAaBOYHBIX
MaTepuaaoB, TPaMOTHO
HUCIIOJb30BAaTh U3yUYEHHBIN
MOHATUMHBIN anmnapar Kypca XuMHUU

Tema 6. Boxa. PacTeopbl. [Tousitie 06 ocnopanunx (5 u)




1. dusuyeckne CBONMCTBa
BOJbl. AHAIN3 U CUHTE3 —
METOIBI U3YUECHUsI COCTABaBO/IBL.
XHUMHUYECKHE CBOMCTBA BOIBI
(peakmuu ¢ MeTaJIaMH,
OKCHIAMHMETAIJIOB 1
HEMETAaJJIOB).

CoctaB ocHoBauui. Ilonstue 00
WHIUKATOPaXx..

2. Boaa xak pacTBOpuUTENb.
PactBopsl. PacTBOpUMOCTE BeliecTB
B Boje. Hackllmenunie u
HEHACBIIIEHHbIE PACTBOPHI

3. MaccoBasa mons
BellleCTBa BPACTBODE.
4. Pons pactBOpOB B

NIPUPOJIC U B )KU3HHU YEIIOBEKA.
KpyrosopoT Boabl B mpupoze.
3arpsi3HEHHEe TPUPOJHBIX BOJ.
OxpaHa U 0YHCTKa IIPUPOTHBIX
BOJI.

Ipaxkmuueckas paboma:

Ne 5. IlpuroTtoBieHue pacTBOpOB
C onpeneaéHHOM MaccOBOM

JloJed pacTBOPEHHOTO BEIIECTBA .
5. Kontpoabnasi paGora 1o
temam  «Kucnopon», «Bomopom»,
«Bopna. PactBopbi».

dusnueckue CBONCTBa BOJbI. AHAIU3 U
CHHTE3 — METOJBI M3yUYSHHUs COCTaBa
BOJEI.

XuMudeckue CBOMCTBa BOIHI (pPEeakIIud C
MeTaJUIaMH, OKCUJIAMIMETAJIOB U
HEMETaJlJIOB).

CocraB ocaHoBanuii. [loustue 06
WHIUKATOPaX.

Bona kak pactBoputeib. PacTBOpHI.
PacTBOpHMOCTE BEIIECTB B BOJE.
HaceimieHHBIC 1 HEHACKIIIICHHEIC
pacTtBOpBl. MaccoBasi J10Jisl BellecTBa B
pacTBope.

Ponps pacTBOpPOB B IPHUPOIE U B JKU3HU
geoBeka. KpyroBopoTt BoAsl B IIpUpOJIE.
3arps3HeHne MpUPOAHBIX BoA. OxpaHa
¥ OYHMCTKA NIPUPOTHBIX BOJ.
JdemMoHncTpanuu

DIEKTPOINU3 BOIBI, CHHTE3 BOJHI,
B3auMo/ieiicTBre BOAbI ¢ MeTasutamu (Na,
Ca) (BO3MOKHO HCIIOJIb30BaHUE
BHJ€OMATEPHAJIOB).

PacTBOpeHuUe BeUIeCTB ¢ pa3IudHON
PacTBOPUMOCTEIO.

HccnegoBannue pacTBOPOB KHUCIIOT U
meo4Yeld ¢ MOMOINBI0 WHIUKATOPOB.
JlabopaTopHble M NpaKTUYecKHe padoThl
Ilpaxmuueckas paboma:

Ne 5. [IpurotoBieHHE PACTBOPOB C
onpenenéHHON MaccoBOM noJsien
PacTBOpPEHHOTO BellecTBa. Botuucienus
— C HUCIIOJIB30BAHHUEM ITOHATUA
«MaccoBast I0JIsl BEIISCTBA B pacCTBOPE»

PackpsiBaTh CMBICT U3y4aeMbIX
MOHSITUH M NPUMEHATH 3TH
TIOHSITHS, @ TAK)KE U3yUCHHBIC
3aKOHBI ¥ TEOPHUH UISI PEIICHUS
pacd€THBIX 3a1ad4.

Beraucnsate MOISIpHYIO Maccy
BEIIIECTB; KOJIMIECTBO BEIIECTBA,
00bEM Ta3za, Maccy BEIIECTBA;
IIpoBoauTe pacu€rsl 110
YpaBHEHUSIM XUMHUYECKUX PEaKIU:
KOJHU4YecTBa, 00bEMa, Macchl
BEIIEeCTBA [0 U3BECTHOMY
KOJINYECTBY, 00BEMY, Macce
peareHTOB WJIN MIPOAYKTOB PEaKLINH.
BricTpanBaTh pa3BEpHYTHIC
MMUCBMEHHBIE U YCTHBIE OTBETHI C
OTMopoii Ha WH- (GOopMaIUIO U3
Yy4eOHHKa U CIIPaBOYHBIX
MaTepHajioB, T[pPaMOTHO
HCIIOJb30BAaTh U3yUYECHHBIN
MNOHATUMHBIN annapar Kypca XuMHuu
PackpsIBaTh CMBICIT H3y4aeMBbIX
MMOHSATHUMN U MPUMEHSATh 3TU MOHATUA
IIpU ONHMCAHUU CBOMCTB BEUIESCTB U
UXIIPEBPALLEHUH.

XapakTepn3oBaTb GU3UIECKHUE U
XUMHYECKHE CBOMCTBA BOAHI, €&
pOJIBKaK pacTBOPHUTEIS B
MIPUPOAHBIX ITpoOIleccax.

CoCTaBIISITh YPAaBHEHHS] XUMHUYECKUX
peakuuii ¢ y4acTHEM BO/IbI.
OOBSICHATH CYyLIHOCTH
JKOJIOTUUYECKHUX TPOOJIEM,
CBSI3aHHBIX C 3arpsA3HEHUEM
MPUPOIHBIX BOJI, CIIOCOOBI OYUCTKH
BOJIbI OT MMPUMECEN, MEPBI IO OXpaHe
BOJI OT 3arpsi3HEHUS.

IInannpoBaTh U OCYHMIESCTBIISATH HA
MIPaKTUKE XUMHYECKHE
3KCIIEPUMEHTBI, IPOBOJINTH
HaOJIIOICHMSI, 1eaTh BEIBOIBI 11O
pe3yJbTaTaM dKCIIEpUMEHTA.
CrnenoBaTth nmpaBujiaM 0e30MacHOMN
paboTsl B 1ab0OpaTOpUu MpH
HCIIOJIb30BaHUN XUMHYECKOM MMOCYIbI
1 o0opyaoBaHUs .

ITpoBOAUTH BBIYHCIICHUS c
NIPUMEHEHUEM TOHSTHS  «MaccoBas
JIOJIsT BEIIECTBaB PaCTBOPE) .
Hcnonp30BaTh NIpU BHITTOJTHEHUHT
Y4eOHBIX 3aJlaHUH U B IIpoIiecce
HCCIEeN0BATENbCKON NeSITEIbHOCTHU
Hay4HO-IMOIYISPHYIO JIUTEPATypy
XUMHUYECKOTO COJIEP>)KaHMUA,
CIIpaBOYHBIE MAaTEPHAIIBI, PECYPCHI
Hnrepuera 6 BricTpausarh
pa3BEpHYTHIE MUCHbMEHHBIC U
YCTHBIE OTBETHI C OIOPOU Ha
nHbOpMaAUIO U3 YIEeOHUKA U
CIIPaBOYHBIX MaTepHaJIOB, TPAMOTHO
HUCMOJIb30BaTh U3yUYE€HHBIN
MOHSITUHHBINA annapaTkypca XUMHAHN




Tema 7. OCHOBHBIE KJIaCChI HEOPraHH4ecKnX coequnennii (12 v)

1. Knaccudukanus
HEOPTaHUYCCKUX COCIMHCHUM.
2. Oxcuapl: COCTaB,

Kiraccudukanus (OCHOBHEIC,
KHUCJIOTHBIE, aM(pOTEepHBIE,
HecoJieoOpasyromue),
HOMEHKJIaTypa
(MexIyHapoaHas U
TpUBHAJIbHAasN).

3. ITonyueHnue u
XUMHYECKHE CBOMCTBA
KHCJIIOTHBIX, OCHOBHBIX U
aM(GOTEPHBIX OKCHJIOB.

4, OcHoBaHUs: COCTaB,
KiTaccu(UKas, HOMEHKJIaTypa
(MexXITyHapogHas 1
TpUBUAIBbHAA),

5. duznueckue u
XUMHYCCKHUE CBOMCTBA, CLIOCOOBI
HOJIy4YEHUSI.

6. Kucnorel: cocras,
KiaccupuKalys, HOMEHKIATypa,
7. duznyueckue u
XHUMHYECKHE CBOIICTBA, CIOCOOBI
moy4eHus. P akTHBHOCTH
METAaJLIOB.

8. Conu (cpenHue):
HOMECHKJIATYpPa, CIOCOOBI
TMOJTY4YCHUS,

9. XHUMHYECKHIE CBOMCTBA
coJiei: B3aUMOJICCTBHECOJIEH C
MeTalJIaMH, KUCIIOTaMH,
[ISTIOYaMM U COJISIMHU.

10. I'eHeTnueckas CBsI3b
MEXY KJIaCCaMUHECOPTaHUICCKUX
COCIIMHECHUM

11. Ilpaxmuueckas
paboma:

Ne 6 . Pemenne
3KCHEePUMEHTAIBHBIX 327129 11O
TeMe «OCHOBHBIE KJ1aCCHhI
HEOPTaHUYSCKUX COCITUHCHUI
12. KonTpoasnast pabora no
TeMe «OCHOBHBIE KJIaCChI
HEOPTraHMYECKUX COCAUHCHHI.

Kiraccudukamnmst HeopraHMIeCKux
COEIMHEHUHN.
OKcHuIBI: cOCTaB, KJIacCUpUKAIIII

(ocHOBHBIC, KHCIOTHBIE, aM(pOTEPHEIC,

HecoJieoOpa3yrolne), HOMEHKIIaTypa
(MexxnyHapomHas ¥ TpUBHUAJIbHAs).
ITomydyeHue U XMMHYECKHE CBOKWCTBA

KHCJIOTHBIX, OCHOBHBIX H aM(l)OTepHI)IX

OKCHJIOB.
OcHOBaHUS: COCTaB, KJIacCU(PUKAIIUS,
HOMCHKJIaTypa (MEXIyHapOIHAST U
TpUBHANbHAs), PU3UICCKUEC U
XUMHUYECKHE CBOUCTBA, CIIOCOOBI
noxydyeHns. Kucnortsl: cocras,
KJlaccudukamnusi, HOMEHKJIaTypa,
(pu3mueckre U XUMHYIECKHE CBOMCTBA,
CIIOCOOBI TIOTyYEeHUS.

Psan aktuBHOCTH MeTaiuioB. Comnu
(cpenaHue): HOMEHKJIATypa, CIIOCOOBI
MOJIyYE€HHSI, B3aUMOJEUCTBUE COJIEN C
MeTalJIaMH, KUCIIOTaMH, IeJIOUYaMU U
COJISIMH.

I'eneTnueckas CBsA3b MEXAY KilaccaMu
HEOPTaHUYECKUX COSTMHCHUN.
JdemoHncTpanuu

O06pa3nbl HEOPTraHNYSCKUX BEIISCTB
pa3THYHBIX KIACCOB.

B3aumozeiicTBue pacTBopa cepHOMU
KHCITOTHI ¢ okcuaoM meau(Il) .
Peakuus nHelTpanusanuu.

BreITecHeHHe OHOTO MeTallyla APYyTUM U3

pacTBOpa COJIN.
JlaGopaTopHble U MpaKTHYeCKHePadoThI
Jlabopamopnbie onvimo.

B3aumogeiicTBue KUCIOT C METAILIAMU .

[TosryueHne HepacTBOPUMBIX OCHOBAaHUH .

B3aumozeiicTBue HEpaCTBOPUMBIX
OCHOBAHHWM C KMCJIOTAMH .
Paznoxenue rugpokcuma meau(ll) mpu
HarpeBaHuU .

Ilpakmuueckas paboma:

Ne 6 . Pemrenne 3kcniepuMEHTAIbHBIX
3aga4d 1o teme «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COECJITUHEHUID .
Buviuucnenusn

— MO YPaBHEHUSAM XUMHUYECKUX
peakuui

Knaccudunuposars nzydaemele
BEIIECTBA 10 COCTaBy M CBOMCTBaM.
CocrtaBisate GOPMYIIBEI OKCHUIOB,
KHUCJIOT, OCHOBAaHHH, COJICH H
Ha3pIBaTBUX II0 MEXIYHapOIHOU
HOMEHKJIaType.

IIporuo3upoBaTk CBOICTBA BELIECTB
HAOCHOBE OOIINX XUMHUYECKHUX
CBOWCTB M3yYE€HHBIX KJIACCOB/TPYIII
BEIIECTB, K KOTOPBIM OHHU OTHOCSITCS

CocTaBisITh MOJIEKYJISIpDHBIE
YpaBHEHUS peakIuii,
UITIOCTPUPYIOMINX XUMHAYECKHUE
CBOMCTBA U CITOCOOBI ITOJIyYSHUS
BEIIECTB U3YyYEHHBIX
KJIAaCCOB/TPYIII, a TaKXKe
NOATBEPKIAIOIMIUX FEHETHUECKY IO
B3aMMOCBS3b MEXAY HUMH.
IIpon3BOAUTH BBIYUCIICHUS IO
YPaBHEHUSIM XMMHUUYECKUX PEeaKIIHi.
IInarupoBaTh U OCYHIECTBIIATH HA
MPaKTUKE XUMHYECKHUE
3KCIIEPUMEHTHI, IIPOBOIUTH
HaOJIFOICHU S, ASTIaTh BHIBOIBI 1O
pe3yibTaTaM dKCIEPUMEHTA.
CrnenmoBaTh IpaBmiIaM 0e30MacHOM
paboTHl B 1a00OpaTopuu Ipu
HCIOJIb30BAaHUN XUMHUYECKON MOCYIbI
U 000pyIOBaHMUS.

Hcnonp30BaTh NIpu BEINOJIHEHUH
y4eOHBIX 3aJaHUi U B IIpoIlecce
HCCIEN0BATEIbCKON NE€ATENbHOCTH
Hay4HO-IIOYJISIPHYIO JIUTEPATYPy
XHUMHUYECKOTO COJIep>KaHus,
CIIpaBOYHBIE MaTepHUalbl, PECYPCHI
WnrtepHera.

BricTpauBaTh pa3zBEpHYTEIE
NHUCbMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha HHPOPMALHIO U3
Y4YeOHHMKA U CIIPAaBOYHBIX
MaTepHuaIoB, TPaMOTHO
HCIIOJIb30BAaTh U3Y4YE€HHBIN
MOHATUMHBIN annaparkypca XMMUU

Pa3zpnen 3. [lepuoguyecknii 3axon u [lepuogudeckasi cuctremMa xumMmudeckux 3aemeHToB /. U. Menneneena.
CrtpoeHue aToMOB. XuMHn4eckas CBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)

Tema 8. Ilepnoanyecknii 3axon u Ilepuogudeckas cucreMa xumndeckux 3jemeHnToB JI. U. Menaeneesa. Ctpoenne

aroma (7 4)

1. [TepBble MONBITKA
KJIaCCHU(UKAINH XUMHYECKUX
aneMmeHTOB . [ToHsITHE O rpymnIIax
CXOOHBIX DJJICMCHTOB (menquHe
U IIEJI0YHO3EMEeIIbHbIE METaJUIbL,
TaJIOT€Hbl, HHEPTHBIE Ta3Hbl) .
DJIeMeHTHI, KOTOpBIE 00pa3yIoT
amdoTepHBIe OKCHABI U
TUJIPOKCHUJIBI.

ITepBble MONBITKN KJaccUpHUKALTUN
XMUMHUYECKHUX 3JIEMEHTOB . [loHsiTHE O
rpynnax CXOJHBIX 3JIEMEHTOB
(II1eTI0YHBIE U IIEJI0YHO3EMEIIbHEIC
METaJUTBL, TAJIOTEHBI, HHEPTHBIC T'a3bl) .
DJeMeHTHI, KOTOpBIe 00pa3yIoT
amM$oTepHbIE OKCHUIBI U THAPOKCHJIHI.
Ilepunoanyueckuii 3aKkoH U
[lepuoauyeckas cucremMa XHMHUYECKHX

PackpbiBaTh CMBICI MEPUOIUUECKOTO
3aKOHa.

IToHumartsp cymecTBOBaHUE
NEePUOJNYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKHX DJIEMEHTOB
(u3MeHeHHne pajuycoB aTOMOB U
3JIEKTPOOTPUNATEIIHLHOCTH)

U UX COSIMHEHUU OT MOJIOXKEHUS B
NEePUOJUYECKON CHCTEME U CTPOCHHUS




2. Ilepuonuueckuii 3aKk0H U
Ilepuonnueckas cucrema
XUMHU9IeCKuX AemeHToB/ . 1.
Menneneesa. [lepuoasl, rpynisl,
noarpynmsl . PuU3nyeckuili cMbICa
TIOPSIAKOBOTO HOMEpa dJIEMeHTa,
HOME- pOB IIepHOAa U TPYIIIHI .

3. CTpoeHue aTOMOB.
CocTaB aTOMHBIX sAEP -
M3oTomnsl . DIEKTPOHEI .

4, CTtpoeHue 3JeKTPOHHBIX
000J10ueK aToMOB 1epBbIx 20
XUMHUUYECKHUX DJIEMEHTOB.
ITepuonnueckoii cuctemst 1. 1.
MenneneeBa

5. XapakTepucTtuka
XHUMHYECKOTO 3JIEMEHTa I10 €TO
nouoxeHuro B Ilepunoanueckoit
cucteme /1. 1. Menneneena.
I'paduueckue U 3MCKTPOHHBIC
(bopmybt

6. 3HaycHUe
Ilepuoanueckoro 3akoHa u
Ilepuoanueckoil cUCTEMBI
XUMHUYICCKUX DIIEMCHTOB JJIS
pa3BUTHS HAYKU U TIPAKTUKH . [] .
W . MenneneeB — yu€HBIi,
IeJaror ¥ rpakIaHuH.

7. Kontpoabnasi paéora mo
Teme: «Ilepuoguueckuii 3axon /1. U.
MenneneeBay, «CTpoeHue aromay,
«CTpoeHHe BelIecTBa.

anemeHToB/l . 1. Menneneena. [lepuonsl,

TpyIIbL, TOATPYTbI . U3NYECKUN
CMBICJI TIOPSIAKOBOTO HOMEpA 3JIEMEHTa,
HOME- POB IIepHoAa U TPYIIIHI .
Ctpoenue atoMoB. CocTaB aTOMHBIX

sigep . M3otombl . DnekTponsl . CTpoeHne

3JIEKTPOHHBIX 000JIOYEK aATOMOB MEPBBIX
20 XUMHYECKHUX DIJIEMEHTOB
Ilepuonunueckoii cuctemst 1. U .
Menneneena .

XapaKTepI/ICTI/IKa XUMHYCCKOI'O DJICMCHTAa

o ero nojoxenuto B [lepuoanyeckoit
cucteme /[ . 1. Menneneena.

3nageHue llepmommyueckoro 3akoHa U
Ilepuoauueckoil cuHCTEMbBI XUMHUYECKUX
SJIEMEHTOB JJISI Pa3BUTHS HAYKU U
npaxktuku . 1. 1. MenneneeB —
YUEHBIH, ITeIaroT U TpaKIaHUH.
JdemMoHncTpanuu

KopotkonepuonHas u
JUTMHHONIEpHUOAHAasi (OPMBI
Ilepuoanyueckoil cUCTEMBI XUMHUYECKUX
aneMmeHToB /[ . 1. Menneneena.

O3HakoMIIeHHE ¢ O00pa3liaMi METaIOBU

HEMETAJIJIOB .
JlabopaTopHble U NpaKTUYecKHe padoThl
JlabopamopHhuviu onsim:
BzaumopeiicTBue ruapoKcuia MUHKA C
pacTBOpaMH KHCJIOT | IIeJI0YeH

aroMa.
YcTaHaBIUBATh CBS3b MEXIY
ITOJIOKEHUEM DJIEMEHTA B
NEepUOAUYECKON CUCTEME U
CTPOCHHEM €ro aToMa (COCTaBH
3apsn siapa, oomee 9uciao
3IEKTPOHOBU pacIIpeieJICHNE UX I10
JCKTPOHHBIM CIIOSIM).
ITporuo3upoBaTh XapakTep
U3MEHEHUS CBOICTB DJIIEMEHTOB U UX
COCIMHCHUI MOTPYIIaM U IepUogaM
TlepronnyecKkoi CUCTEMBI.
XapakTepu3zoBaTth XUMHUYECKHUE
SJIEMEHTHI IEPBHIX TPEX IIEPHUOOOB,
KaJIus, KaJbIHs 10 UX ITOJIOKEHHUIO B

Ilepuonuueckoir cucreme . MW
MeHnneneena.
CrnenmoBaTh TIpaBmiIaM OE30ITacCHOM

paboTsl B smabopaTopuu pu
HMCIIOJIb3OBAHUN XUMHYECKON nOoCy bl
U 00OpyIOBaHUA.

BricTpauBaTes pa3zBEépHyThIE
MNMMCBbMCEHHBIC U YCTHBIC OTBETHI C
onopoii Ha HpOPMAIIUIO U3
y4eOHHUKa U CIIPaBOYHBIX
MaTepHuaoB, TPaMOTHO
HUCTIOJIF30BAaTh U3yYCHHBIH
HOHSTUHHBIA anmapaTKypca XUMHUH .
Hcnonp30BaTh IpU BBIITOJTHESHUH
y4eOHBIX 3aJaHUuN TEKCTHI
y4eOHUKa, CIIPaBOYHBIC MaTEepHUAIbI
(ITeprogu4eckyro CUCTEMY
XUMHUUYeCcKux 3yeMeHToB/[. 1.
MenneneeBa, TaOIUILY
PacTBOPUMOCTH KHCIOT, OCHOBAHUN
U cojiei B BOJE,
SNEKTPOXUMHUICCKHAN P
HanpsHKSHUI METaJJIOB) .
Hcnonp30BaTh IpU BBITTOJTHSHUH
y4eOHBIX 3aJaHUN U B TIpOIIEcCe
HCCIIeqOBaTEIbCKOM NeSITEIbHOCTH
Hay4YHOIIONYJISIPHYO JIMTEPATYPY
XUMHUYECKOTO COJAEp KaHMU,
COpaBOYHBLIE MaTepHUaAIIbl, PECYPCHI
NHuTepHeTa

Tema 9. Xumudeckasi cBsi3b. OKHCIIMTEILHO-BOCCTAHOBH- TeJIbHbIE peakuuu(8 u)

1. DNeKTPOOTPUIIATEITEHOCT
b @TOMOB XMMHYECKHX AJIEMEHTOB.
Bemecrsa MOJIEKYJISIPHOTO u
HEMOJIEKYJIIPHOTO CTpOeHMs. THIbI
KPHUCTAJUTHYECKUX peméTox
(aroMHast, MoJeKyJspHas, WOHHasd,
MeTaJUIN4ecKast). 3aBUCHMOCTD
(¢u3MYecCKUX  CBOMCTB  OT  THIA
KPHUCTAJUTMYECKOI PElIeTKH.

2. XuMu4geckas CBA3b
(KoBaJIeHTHAs HENOJISIpHAS).

3. XuMudaeckasi CBsI3b
(KOBaJICHTHAAOJISIPHAS).

4. XumMHUyecKas CBsI3b
(noHHAasA, MeTAJUTMYECKasi).

5. CrerneHb OKUCIICHHUS.

6. OKHCIIUTEIIEHO-BOCCTAHOB

DIEeKTPOOTPUIIATETLHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB.

Xumudaeckasi cBsI3b (MOHHa,
KOBAJICHTHASIIOJISIPHASI M KOBAJICHTHAs
HEToJISIpHAsT).

CrerneHb OKUCIICHHUS.
OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE
peakuu (OBP). Ilporeccsl okuciIeHHS U
BoccTaHOBIIeHMs. OKUCIUTENN U
BOCCTaHOBHTEIH .

JleMOHCTpauuu
OKHCIUTEIIFHO-BOCCTAHOBUTEIbHBIEC
peakuun: TOpeHue, peaknu
pa3JIoXeHusl, COETUHEHUS

OmnpenensiTh CTENEHb OKHUCICHUS
XHUMHYECKOT'0 3JIeMeHTa 1o (opmyre
€ro COCIMHEHMUS .

Omnpenensite JIEMEHT (BEIIECTBO) —
OKHCJIUTENIb U JIEMEHT (BEIIECTBO)
—BOCCTaHOBUTEIIb .

OOBACHATH CYIIHOCTH IPOIECCOB
OKHCJICHHUSI ¥ BOCCTAHOBJICHHUS .
CocTaBisITh JISKTPOHHBIN OanaHC ¢
y4€TOM 4YHcia OTAAHHBIX U
MIPUHSITBIX 3JICKTPOHOB .

6 CocraBiaTh ypaBHEHHE
OKHCJIUTEIb-HO-BOCCTAHOBUTEILHOM
peaKiy .

M cronp30BaTh IPH BBIMIOJTHEHHUH
y4eOHBIX 3aJaHUNi TEKCTHI
y4eOHHKa, CIIpAaBOYHBIC MaTepUaIbl




nrenbHble peakiun (OBP).

7. IIpomecchl OKHCIEHUS U
BOccTaHOBIEHHA. OKUCITUTETN U
BOCCTAHOBHTEIIH .

8. Kontpoabnass padora mo
TeMaM «CTpoeHHe  BellecTBa.
Xumuyeckasi CBA3bY.

(IIepHoOaANYECKYIO CUCTEMY
XAMHUYECKUX djIeMeHToB /[ . 1.
MenneneeBa, TaOJIHUILy pacCTBOPH-
MOCTH KHCJIIOT, OCHOBAaHHUH B COJICH
B BOJIC, DJICKTPOXUMHYECCKUN P
HanpsH>KEHUI METaJIoB)

TEMATHYECKOE INTAHUPOBAHUE

9 KJIACC

TeMbl, pacKpbIBalOLIHe JAHHbIH
pa3jaeJ IporpaMmel,
U KOJIM4eCTBO YacOB, 0TBOUMOE
HA MX U3YYeHHe

OcHOBHOE coep:kaHue

OcHOBHBbIE BHIbI AeSITeJILHOCTH
o0yuamuxcs

Pazgen 1. BemecTBO M XUMHYECKHE PeaKIUHI

(18 4)

IloBTOpEeHuUe

U yrjiy0JieHue 3HAaHUH OCHOBHBIX Pa3/ieI0BKY

pca 8 kiracea (5 u)

1. ITepnonmueckuii 3aK0H.
ITepnonuueckascucrema
XMMHUYECKUX 3yeMeHToB [ . 1 .
MenneneeBa . CTpoeHHUE aTOMOB .
2. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTBXUMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX
MEPUOJOB, Kausl, KaIbIUS U UX
COCTMHCHUI B COOTBETCTBHUU C
MIOJIO’KCHHUEM DJIEMEHTOB B
MIEPUOIUICCKON cCUCTEME U
CTPOCHHUEM UX aTOMOB .

3. Knaccupukamus u
HOMEHKJIATYypa HEOPTaHUICCKUX
BelecTB (MeXAyHapoaHas U
TpUBHAIbHAA).

4. XVMMHUYECKHECBOUCTBA
BEIIIECTB, OTHOCSIIITUXCSI K
pa3UYHBIM KjaccaM
HEOPraHUYECKUX COEeAUHEHUN,
WX T€HeTHUYeCcKasi CBSI3b
HEOPTaHUYECKHUX BEMISCTB .

5. CtpoeHue BelecTBa:
BHUJBI XUMHYECKOHCBSI3U U TUIIHI
KPHUCTAIUTMISCKUX PEIIETOK.
3aBHUCUMOCTh CBOMCTB BEIIECTB
OT UX CTPOCHMUSI.

Ilepuonuueckuii 3aKOH.
ITepuonmyueckascucTeMa XUMHICCKAX
3JIEMEHTOB

J . . MenneneeBa . CTpoeHHE aTOMOB .
3aKOHOMEPHOCTHU B UBMEHEHUU CBOUCTB
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MIepPUOJOB, KaJIus, KAIbLHSI U UX
COCIMHEHUI B COOTBETCTBUU C
TIOJIOKEHHUEM BJICMESHTOB B
TIEPUOINICCKON CHUCTEME U CTPOCHHUEM HX
aTOMOB .

Knaccudukamnus 1 HOMEHKIaTypa
HEOPTaHUYECCKHUX BEIICCTB
(MexxIyHapoaHas U TPUBHAJIBHAS) .
XHUMHYECKHECBONMCTBA BECIICCTB,
OTHOCSIINXCA K PAa3IUYHBIM Kjaccam
HEOPraHWUYECKUX COCAUHEHUHN, UX
TeHEeTH4YecKasl CBA3b HEOPTaHUUECKUX
BEIIECTB .

CTtpoeHue BemecTBa: BUIABI XUMHUECKON
CBSI3W ¥ THUIBI KPUCTAIUTHICCKUX
peméTok. 3aBUCUMOCTb CBOMCTB
BEIIIECTB OT UX CTPOCHHUSI.
JdemoncTpanun

1. Mopaenu KpUCTAIUTMISCKUX PEIIETOK
HEOPTaHUYECKHX BEIIECTB .

2 . KopoTkomnepuonHas u
JUIMHHOTIEpUOIHAST (POPMBI
Ilepronmueckoil CHUCTEMBI XUMHUYECKUX
aneMmeHToB [ . I . Menneneena

XapakTepHu30BaTh XUMHYECKHUE
3JIIEMEHTHI NEPBBIX TPEX NEPUOOOB,
KaJusl U KaJdbIMA MO HUX
noJjyoxxenuro B Ilepuonnueckoit
cucteme /[ . 1. Mennaerneena.
KnaccudunupoBats U Ha3pIBaTh
HEOpPraHU4YECKHUEe BEIECTBA
HU3Y4YEHHBIX KJIACCOB .

OnHchIBaTh OOIINE XUMHUYECKHE
CBOICTBA BEIIECTB Pa3JIMUYHBIX
KJIAaCCOB, MOATBEPKAATh CBOMCTBA
npuMepa-MU MOJEKYJIISIPHBIX
YpPaBHEHUN XMMHUUYECKUX pEeaKIUH .
Onpenensate BUI XUMHYECKON CBA3HU
WTHUIl KPUCTAJUINYECKON PEHIETKHU
BEILIECTBA .

IIporHo3upoBath CBOICTBa BEIIECTB B
3aBUCHUMOCTH OT UX CTPOCHUS .
BricTpauBaTs pa3BEépHyThIE
MMUChMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha HHQPOpMAaIHIO U3
Y4YeOHHMKA U CIIPAaBOYHBIX
MaTepHanaoB, FPaMOTHO
HCHOJIb30BAaTh HU3y4YE€HHBIN
HNOHSATUNHBIN annapaTkypca XUMHH .
Hcnonp30BaTh IpHU BEINOJIHEHUH
y4eOHBIX 3aJaHUH U B IIpOIlecce
HCCJIEI0BATEIbCKOUN NESITEIbHOCTU
Hay4HO-IIOIYJISIPHYIO JIUTEPATyPy
XUMHUUYECKOTO COAEprKaHusl,
CIIPaBOYHBIE MAaTEpHUAJIbl, PECYPCHI
WnrtepHera

OcHOBHbIE 32aKOHOMEPHOCTH XMMUYECKHUX peakuuii (5 4)

1. Knaccudukanus
XUMHUYCCKHX PEAKIITUATIO
Pa3IMYHBIM MIpU3HAKaM (110
YHCIIy U COCTaBYy yYaCTBYIOIINX
B PEaKIIMHU BEUIECTB, 110
TeruroBoMy ddPekTy, mo
U3MEHEHUIO CTeneHel
OKHCJICHUS] XUMHUYECKUX
SJIEMEHTOB, IO OOPATUMOCTH, IO
YYacTHIO KaTaJan3aTopa). OK30- U

Kiaccudukanmss XUMHYECKUX peakInii
110 Pa3JIMYHBIM MPU3HaAKaM (110 YUCILy U
COCTaBY Y4acTBYIOIIHMX B pPEaKIINU
BEIIECTB, 110 TeII0BOMY 3¢ dekry, o
M3MEHEHHUIO CTEIIEHEH OKUCICHUS
XHUMHYCCKHUX DJICMCHTOB, I10
00paTUMOCTH, IO YHACTHIO
KaTaJii3aTopa).

OK30- ¥ YHIOTEPMHUYCSCKHE PEaKIINH,

TCPMOXUMHUYCCKHNEC YPABHCHHUA . IlonsTne

PackpsiBaTh CMBICT U3y4aeMbIX
HOHATUN U ONPUMEHATH 3TU MOHSITHUS
OpHU ONMCAaHUU CBOMCTB BEIIECTB U
UXIIPEBPAIIEHU .
KnaccupunupoBars XUMHUYecKre
peakIuy Mo pa3INdHBIM HPHU3HAKAM .
YcranaBiaMBaTh 3aBUCUMOCTb
CKOPOCTHXHMMHYECKON peaKIuu OT
pa3saIuYHBIX (aKTOPOB.
ITporuo3upoBaTh BO3MOKHOCTH




9HIOTEPMUYECKHE PEaKLIHH,
TEPMOXUMHUYECKHE YpPaBHECHUS.
IlonsiTHE O TOMOTEHHBIX U
TeTEPOreHHBIX PEAKIIHSIX.

2. [MousTre o ckopocTu
XUMHUUYECKON peaklUu.

3. ITousTre 06 0OpaTUMBIX
U HEOOpaTHUMBIX XHUMHUYECKHUX
peakiusx.

4., [loHsiTHE O XUMHYECKOM
paBHOBecuH. PaKTOPBHI,
BIIMSIIOIINE Ha CKOPOCTh
XUMHUYECKOH peaKkuu Hu
MTOJIOKEHUE XUMHIECKOTO
paBHOBECHSA .

5. OXHUCIUTETBHO-BOCCTAHO
BUTEIIbHBIC PEaKIINH
(3TEeKTpOHHBIN OasaHc
OKHCIINTEIIbHO-BOCCTAHOBUTEIIBH
Ol peaxkuun) .

O CKOPOCTH XHMHWYECKOH peaKIuH .
IToHsiTHE O TOMOTE€HHBIX U
reTeporeHHBIX peakusx . [lorstue 06
00paTUMBIX H HEOOpPATHUMBIX
XUMHAYECKUX peaknusx . [lonsaTue o
XUMHAYECKOM paBHOBecuH . DaKTOPHI,
BIUSIONINE Ha CKOPOCThXUMHYIECKOM
peakmuy ¥ MOJI0KEHNE XUMHUYECKOT0
paBHOBeCHS .
OKHCIIUTEIFHO-BOCCTAHOBUTEIIbHBIC
peaknuu (3JIEKTPOHHBIN OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHOMN
peakmun).

JdemMoHcTpanuu

1. 3aBHUCUMOCTH CKOPOCTH XUMHUYIECKOI
peakuuu OT pa3sINIHBIX (HaKTOPOB .

2 . BoszmeiicTBue Kataian3aTtopa Ha
CKOPOCTh XHMHWUYECKOH PEeaKInH .

3 . [Ipumepbr HeoOpaTUMBIX U 00paTH-MBIX
peakuuii .

4 . CMmenieHre paBHOBECHSI XUMHUUECKOM
peakuuu .

Botuucnenusn

— KOJIMYECTBA BEIIECTBa, 00bEMaA U
MaccChl peareHTOB WA MIPOLYKTOB II0
YpaBHCHUSIM XHUMHYECKUX pEaKIIui

MPOTCKAHUS XUMHUYCCKUX
peBpaIeHU B Pa3IMIHBIX YCIIOBUIX

OmnpenensiTb OKUCINUTENDb U
BocctaHoButens B OBP.
CocCTaBIIITh AIIEKTPOHHBIA OanaHC
peaKmum .

IIpon3BOAUTH BBIYMCIEHUS MO
XUMHUYECKHUM yPaBHEHUSM .
BricTpauBaTh pa3BEpHYyThHIE
MMHUCbMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha HHPOPMALHUIO U3
Y4eOHHMKa U CIIPaBOYHBIX
MaTepHalioB, TPaMOTHO
HCIIOJIB30BaTh U3yYCHHBII
NOHSITUNHBINA annaparkypca XUMHUH .
Hcnonp30BaTh IPU BBITIOJTHEHUHT
Y4eOHBIX 3alaHUH U B IIpOIlEcce
HCCIIEIOBATEIBLCKOM NEATEIHBHOCTH
Hay4YHO-IIOIIYJIApHYIO JIUTEPATYPY
XUMHUYECKOTO COJepKaHMU,
COpaBOYHLIE MaTepHaJIbl, PECYPCHI
HNuTepHeTa

DJIeKTpoJIUTHYecKas Jucconuanus. XuMHYeCcKHe peakuuu

B pacTBopax (8 u)

1. Teopus
3IIEKTPOITUTHICCKON
JIFICCOIHAITAH. DJICKTPOJIUTHI U
HEJIeKTPOIUThl. KaTHoHEI,
aHUOHBI . MexaHu3M
OUCCOIMAIIMN BEIISCTB C
pa3nuYHBIMU BUIAMH
XUMHU4eCKor cBsa3u . CTeneHn
guccormanuy . CuinbHBIE U
ciabblie PIIEKTPOJIUTHI .

2. Peakiuu moHHOrO
oOMeHa, yCIOBUS HXIIPOTCKAHUS.
HNonnble ypaBHEHUs peakLUil.
3. XUMHYECKHE CBOMCTBA
KHCJIOT, OCHOBAHUM U COJIEH B
CBeTE IpeICcTaBISHUN 00
AJIEKTPOJIUTUUECKOU
OUCCOIMALINH .

4-5. CpenapacTtBopa .
ITonsaTue o ruapoIM3e coneil .

6. KauecTBeHHBIE peaknu
Ha KaTHOHBIV aHHOHBI.

7. Jlabopamopuuwiii onvim:
Peakuny monHoro oomMeHa B
pacTBOPax’JIEKTPOIUTOB:
cynsdara meau(Il)

" 1&o4u, KapOoHaTa HaTpUA U
COJIsI- HOM KHUCJOTHI, peakLus
HeUTpanu3anuuMexay
TUAPOKCHUIOM KaJIUsl U COJISTHOM
KHUCJIOTOM.

8. Ilpaxmuueckasn
paboma:

Ne 1. Pemrenne
9KCIIEPUMEHTAJIBHBIX 33/1a4 110

Teopust 31EKTPOTUTHUECKOUN
JHUCCOIMAINHN. DIEKTPOIUTHI U
HE3JIEKTPOIUTHI. KaTHOHBI, aHHOHBL.
MexaHHU3M IHCCOIMAINN BEIIECTB C
Pa3IUYHBIMHM BUIaMH XUMUYECKOH CBSI3H .
Crenens nquccounanuu . CUiIbHbBIC U
ci1a0ble JICKTPOJIUTHI .

Peakniuu moHHOro oOMeEHa, YCIOBHUS HX
npotexkaHus. FIoHHBIE ypaBHEHUSA
peakuuii.

XUMHUYECKHE CBOMCTBA KHUCJIIOT,
OCHOBaHHUM U coJieil B CBETE
MIPEICTABICHUN 00 3IEKTPOIUTHISCKOH
nuccormanuu . CpenapactBopa .
IMonsiTue o runponuse comnei .
KauecTBeHHBIE peakIMM Ha KaTHOHBIN
AHUOHBL.

JdemMoHcTpanuu

OnexkTpudeckas IPOBOIUMOCTH
pPacTBOPOB BEIIECTB; ABM)KEHHE NOHOB B
3JIEKTPUYECKOM MOJIE .

OMBITHI, HILUTIOCTPUPYIOIINE TTPU3HAKHI
MIPOTEKaHUsl peaknii HOHHOro oOMeHa .
OTIBITHI 11O OTIPEJICICHUIO CPEIbI B
pacTBOpax cosel (XjJopuna HaTpHUs,
KapOoHaTa HaTpHsl, XJOPHUIa IUHKA) .
JlaGopaTopHble U NMPaKTHYeCKHEePAOOThI
JlabopamopHruviii onvim:

Peaknuu moHHOTO OOMEHA B pacTBOpax
3NIEKTPOJIUTOB: cyibparta meau(Il)

" menoyn, kKapboHaTa HaTPHUS U COJIS-
HOM KHMCJIOTBI, peaKlusl HelTpaau3auuu
MEXJTy THAPOKCHIOM KaJIUus U COJITHOM
KHUCJIOTOH.

Tlpaxmuueckas paboma.

Ne 1. PenreHune skcriepuMeHTANIBHBIX 3a/1a4

PackpbIBaTh CMBICT H3y9ae€MBIX
MOHSITHH, a TAK)KE CMBICT TEOPHUH
3JIEKTPOJIMTUYECKON IHCCOIINAIINH.
OOBSICHATH TPUINHBI
3JIEKTPOIIPOBOJHOCTH BOJAHBIX
pacTBOPOB.

CocTaBisiTh ypaBHEHHUs
JUCCOIMAIIMH KUCIIOT, IIeJI0ueH U
coJieil, MOJIHBIE U COKpaIIEHHBIC
HOHHBIE YPaBHEHUSI XUMHYECKUX
peaknuiit HTOHHOTO OOMeEHa .
IInannpoBaTh U OCYHMIECTBISATH HA
MIPaKTUKE XMUMHYECKHE
3KCIIEPUMEHTBI, IPOBOJINTH
HaAOJIIOICHUSI, JIeJIaTh BBIBOJIBI 11O
pe3yabTataM 3KCHEpUMEHTA .
CrnenoBaTth nmpaBujiaM 0e30MacHOMN
paboTsl B 1ab0opaTOpUu MpH
HCIIOJIb30BaHUN XUMHYECKOHN MMOCYIbI
1 o0opyaoBaHUs .

ITpon3BOAUTH BBIYMCIIEHHS IO
XUMHUYECKHUM yPaBHEHUSM .
BricTpanBaTh pa3BEpHyTHIE
MMMCHEMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha HHPOPMALHIO U3
Y4YEeOHHUKA U CIIPaBOYHBIX
MaTepuanaoB, FPaMOTHO
HUCHOJIb30BaTh U3yUYE€HHBIN
MNOHATUMHBIN annaparkypca XUMHUH .
Hcnonp30BaTh NP BEIOJTHEHUH
y4eOHBIX 3aJlTaHU U B Ipollecce
HMCCIEeN0BAaTEIIbCKON AESTEIILHOCTH
HAYYHO-TIONYJISIPHYIO JIUTEPATYpPy
XUMHUYECKOTO COIEp KaHusA,
CIIpaBOYHBIE MAaTEPUAIIBI, PECYPCHI
WnrepHera




TEMC.

o TeMe.
Bbvituucnenusn

— MO YPaBHEHHUAM XUMHYICCKUX
peakuui

Pasznen 2. Hemeraanl 1 ux coequnenus (29 1)

OO6mas xapakTepucTHKa XuMudeckux 31eMeHToB VIIA-rpynnsl. I'asorensl (4 u)

1. O6mas xapaKTepuCTHKa
raoreHoB. Oco0eHHOCTH
CTPOCHHUSI aTOMOB ITHX
3JIEMEHTOB, XapaKTEepHBIC IS
HUX CTCIICHU OKHCJICHUS.
Crpoenue u ¢pusndecKkue
CBOMCTBa MPOCTHIX BEIISCTB —
rajJioreHOB . XUMHYCCKHE
CBOICTBa Ha IIpUMEpPE XJIopa
(B3amMoOICHICTBHE C METaJlJIAMU,
HEMEeTaJJIaMH, IIeJIOYaMH) .

2. Xnoposonoponu. ConssHas
KHCIIOTa, XUMHYECKHE CBOUCTBA,
MIOJIy4YeHUe, IIPUMCHEHHE.
KadecTtBeHHBIC peaknuy Ha
TraJJIOrCHUI-UOHBI.

JeicTBue xnopa u
XJIOPOBOAOPOJIa HA OPTaHU3M
yesjoBeKka. Baxneilme Xjiiopuabl
U UX HaXOXXJAEHUE B IIPUPOLE.

3. Jlabopamopmnuwiii onvim:
Pacno3HaBaHue XJIOPUI-UOHOB .
4. Ilpaxmuueckas paboma:

Ne 2 . IonydeHne CONSTHOM
KHCJIOTBI, U3yYIeHHE €€ CBONCTB.

O6mas xapaKTepUCTHKa TaJIOTeHOB.
OCOOEHHOCTH CTPOCHHS aTOMOB ATHX
3JIEMEHTOB, XapaKTEpHbIE ST HUX
crenieHH okucieHus. CTpoeHue u
(uznueckue cBOHCTBA MPOCTHIX BEIIESCTB
— TajoreHoB . XMMHUUYECKUE CBOIICTBA Ha
npuMepe xjaopa (B3auMoAecTBue ¢
MeTaJJIaMH, HEMeTaJUIaMHU, [I[eJI0YaMH) .
XnopoBonopon . ConsiHasg KUCIIOTa,
XMMHUYECKHE CBOMCTBA, MOJyUeHUE,
npuMeHeHue. KauecTBeHHbIE peaKInu Ha
raJore€HU/1-HOHBL.

JelicTBrUe X0pa U XJI0pOBOAOpOAA Ha
OpraHusMm 4yejioBeka. Baxneimue
XJOPUABI M UX HAXO0XICHHUE B MPHUPOJE.
JdemoHcTpanuu Buneomarepuanisr:
rajloreHbl U UXCOCTUHCHHUA.

OO0pasipl XJIOPUIOB.

JlaGopaTopHble U MpaKTHYeCKHePadoThI
Jlabopamopmnwiti onvim: Pacno3HaBaHue
XJIOPUI-UOHOB .[Ipakmuueckas paboma:
Ne 2 . TlomydeHne COJSTHOW KUCIIOTHI,
n3ydeHne e€ CBONCTB.

Bviuucnenusn

110 YPaBHEHHSIM XHUMHYECKHX
peaknuii, eciy OAVH U3 PearcHTOB JIaH B
N30BITKE;

00BEMOB Ta30B IO YPAaBHEHUIO PEaKIIUHU
Ha OCHOBE 3aKOHa OOBEMHBIX
OTHOILIEHUU I'a30B

OOBsICHATE 00IIHE 3aKOHOMEPHOCTH
B U3MEHECHUU CBOMCTB HEMETAILIOB U
WX COCAMHEHUN B IpeaeiiaX MaliblX
MEPUOJIOB U IMIABHBIX MOATPYIIII
ITepuoanyeckoii cuCTEMBI
XUMHYECKHUX DJIIEMEHTOBC YU4ETOM
CTPOEHUS UX aTOMOB .
XapakTepu3oBaTb GU3INUECKHE U
XUMHYECKHE CBOMCTBA MIPOCTHIX
BEIIIECTB T'aJIOTeHOB (Ha mpuMepe
XJIOpa) U CJIOKHBIX BEIIECTB
(xymopoBomopoaa, XJopuaa HaTPHA),
CTIOCOOBI UX MMOJTYUYCHHUS,
OPUMEHCHHUE U 3HAYCHUE B IIPUPOJIC
¥ J)KU3HU YeJIOBEKa .

OmnpenensiTe rajJloreHua-uoHbl B

pacTtBope .
IInmanupoBaTh W OCYHISCTBIISTH Ha
MIPaKTUKE XUMHUYECKHE
3KCIECPUMECHTHI, MPOBOJHUTH
HaOJIIOOEHUsI, [OeJIaTh BBIBOABLI IO
pe3yibpTaTamM SKCHEepUMEHTA
CrnenmoBaTh mpaBujaM Oe30TacHOU
paboThl B mabopaTopuu pu

HCIOJBb30BAHUH XHMHUYECKONU MOCYIbI
U 000pyOOBaHHUS .

BricTpanBaTh pa3zBEpHYTHIE
IMHCbMEHHBIC U YCTHBIE OTBETHI C
onopoii Ha HHpOPMAIIUIO U3
y4eOHHMKa U CIIPaBOYHBIX
MaTepHuaIoB, TPaMOTHO
HCIIOJIb30BAaTh U3Y4YE€HHBIN
MNOHATUMHBIN annaparkypca XUMHUH .
Hcnonp3oBaTe Npu BEINOJIHEHUH
Y4eOHBIX 3aJlaHUH U B IIpoIiecce
HCCIEeN0BATENbCKON NeATEIbHOCTH
Hay4HO-IMOMYISPHYIO JINTEPATY Py
XUMHUYECKOTO COJAEpKaHMUs,
CIIpaBOYHBIE MAaTEPHAIIBI, PECYPCHI
NHuTepHeTa

O0mas xapakTepucr

HKa XUMHYecKHuX 3j1eMeHTOB VIA-rpynnsi. C

epa u eé coenuHenus (6 )

1. OO61as xapakTepucTHKa
aneMeHTOB VIA-Tpynisl.
OCOGEHHOCTH CTPOCHHUS aTOMOB
STHX 3JIEMEHTOB, XapaKTEepHBIE
JUIST HUX CTEINEeHU OKHUCJICHHS.
Crpoennen pusnyeckue
CBOIICTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U CEPBI.

2. AnnorponHsie
MOJU(UKALMN KHUCIOPOJa U
cepbl. XMUMHUYECKHUE CBOMCTBA
CepHI.

3. CepoBogopon, CTpOSHHE,
(pusnueckue U XxUMHUUYECKHE
CBOICTBA.

4. OKCcHuIBI CEephIKaK

OO01as xapaKTepUCTHKA DJIEMEHTOB
VIA-rpynmsl. OCOOEHHOCTH CTPOSHUSI
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE
JUIsI HUX CTeleHH okucieHus . CTpoeHue
Y (pU3HNYECKHEe CBOMCTBA IPOCTHIX
BEIIECTB — KHUCJIOPO/a U CEpHI.
AnnoTporHbie MOIU(DUKALINT
KHCIIOpO/a U cepbl. XUMHYECKHUE
cBolicTBa cepbsl. CepoBoAOpOa, CTPOSHUE,
(uznueckue 1 XMMHUYECKHUE CBOWCTBA.
OKcHabl cephIKak MpeCcTaBUTEN
KHACIOTHBIX OKcHA0B. CepHasi KHCIOTa,
(puzmueckue

U XUMHYECKHe CBOUWCTBA (00Imue Kak
OpeAcTaBUTENS Kiacca KUCIOT U

cuenpuiyeckKne), IpUMEHEHHE.

OOBsICHATH 00111Ie 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOMCTB 2JIEMEHTOB
VIA-rpynmsl ¥ ©X COeTUHEHUH C
Y4E€TOM CTPOEHHUSI UX aTOMOB.
XapakTepuzoBarb GHU3NUECKUE U
XUMHUYECKHE CBOUCTBA MIPOCTOrO
BEIIECTBA CEPhI U €€ COeNTUHEHU N
(cepoBoaopona, OKCUIOB CEPHI,
CEpPHOMKHUCIIOTHI, CyIb(aToB),
CnocoOBI X IOJIy4YSHUSI,
OpUMEHEHHUE U 3HaUY€HUE B IPUPOJIE
1 )KU3HH YeJI0BEKa.

OmnpenensaTs HAIWYHUE CYJIb(aT-HOHOB

B pacTBope.
OOBACHATH CYLIHOCTh
SKOJOTHIECKUX mpo0iem,




MPEICTaBUTEIN KUCIOTHBIX
OKCHJIOB.

5. CepHas KUCIIOTA,
(pmzmueckme

W XUMHYECKHEe CBOWCTBA (00IIIe
KakK MpeACcTaBUTENS Kiacca
KHCJIOT U celu(puIecKue),
IIpUMEHEHUE.

XHUMHYECKUE pEeaKIInH,
JIe)Kalue B OCHOBE
MIPOMBIIIJIEHHOTO criocoba
MOJIyYCHUS] CEPHOM KHCIIOTHI..
Arnmapatsl ¥ IpOTEKaIoIHe B
HHUX IIPOIIeCCHI (Ha mpuMepe
MIPOMU3BOJACTBA CEPHOU
KHUCIIOTHI). Cou cepHOM
KHCJIOTBI, KAYECTBEHHASI
peaxius Ha cyJIb¢aT-uoH.
Haxosxxnenue cepsl u e€
COE€IUHEHUN

B IIpupoje. XUMUUYECKOE
3arpsi3HEHHE OKPY’KaroILeH cpezbl
COE€TUHEHUSIMU CepPhI (KHUCIOTHBIS
JIOXKY, 3arpsI3HCHUEBO3IyXa U
BOZIOEMOB), CITOCOOBI €ro
MIPETOTBPAICHHUS.

6. Jlabopamopnvle

onvimul: OOHapy>KeHUE
cynb(haT-uoHOB. B3anmopaeicTeue
pa30aBIEHHON CEPHOWKHUCIIOTHI C
IAXHKOM.

XUMHUYCSCKUE PEaKIIUH, JICKAIIUC B
OCHOBE IMPOMEBIIIJIEHHOTO criocoda
HOJIyYCHUSI CEPHON KMUCIOTHI..
AmnriapaTsl ¥ IPOTEKAIOIINEe B HUX
nporeccsl (Ha IpuMepe MpOU3BOICTBA
cepHOM KHuCHOTHI). Conu cepHOU
KHCIJIOTHI, KAUECTBECHHAs PEaKINsI Ha
cysbdar-uoH.

Haxoxnenue cepbl U €€ coeIMHEHU N
B Ipupoae. XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollel cpeabl COeTMHEHUSIMU
cepbl (KUCIOTHBIE JOXK/IH, 3arpsA3HEHUE
BO3/lyXa U BOJTOEMOB), CIIOCOOBI €Tro
IpeaOTBPAIICHUS.

JdemMoHncTpanuun

Konnexnnu (BumeoMaTepruaisl): cepa U
e€ coeIMHCHUS.

OOyrimBaHue caxapa Mo JIeiicTBHEM
KOHLIEHTPUPOBAHHONW CEPHOM KHCIOTBHI.
JlaGopaTopHble U NPaKTHYeCKHePadoThI
Jlabopamopuvie  onvimul:
OOHnapy>xeHue cyibhaT-HOHOB.
BzaumoseiicTBre pa30aBiIeHHONW CepHOIt
KHUCJIOTHI C IIMHKOM.

Bovituucnenusn

— TI0 YpaBHCHUSIM XUMHUYICCKHUX
peaknui;

MacCOBOMU JOJIHM BHIXOJA IPOAYKTa
peakunn

CBSI3aHHBIX c
COCTMHEHUU CEePHI.
IImarmnpoBaTh M OCYIIECTBIIATH HA
OpakTUKe XUMHUIECKUE
SKCIEPUMEHTHI, IIPOBOIUTH
HaOIIOICHUS, AeIaTh BHIBOIBI IO
pe3yabpTaTaM SKCIIEpUMEHTA.
CrnenoBath npaBmwiiaM 0e300acHO
paboTsl B 1abopaTopuu MpH
HMCIIOJIb30BAHUHN XUMHYECKOH MOCY b
1 000pyIOBaHUS.

IIpou3BoaUTH BBEIYUCIICHUS 110
XUMHUYECKUM YPaBHEHHUSIM.
Hcnonp30BaTh IpU BEIIIOJTHEHUH
y4eOHBIX 3aJaHul TEKCTHI YIeOHUKa,
CIIpaBOYHBIE MaTEPHAIIBI
(ITepruoguvuecKyio CUCTEMY
XAMHUYECKUX djIeMeHTOoB /[ . 1.
MewnneneeBa, Tabauiry
PacTBOPUMOCTH KHUCIJIOT, OCHOBaHUI
U conen

B BOJE, DJIEKTPOXUMHUYECKUN Psif
HaNpsHKEHUM MEeTaylyIoB).
HMcnoab3oBaTh IPpU BBIMTOJIHCHUHU
Y4eOHBIX 3aJJaHU{ U B IIpOIIecce
HCCIIeqOBATEIbCKON AeATSIIFHOCTH
HAYYHO-TIOITYJISIPHYIO JINTEPATypPy
XUMHUYECKOTO COOCpIKaHUs,
CIIpaBOYHBIC MAaTEPHAIIBI, PECYPCHI
NnrtepHera

nepepaboTKOH

O0mas xapakTepucTHKAa XUMHYECKHUX 3J1eMeHTOB VA-rpynnsl. A30T, ¢pochop u ux coenunenus (10q)

1. OO01mias XxapakKTepUCTHUKA
SJIEMEHTOB VA-TpyNibl.
Oco0EeHHOCTH CTPOSHHS aTOMOB
ATUX 3JEMEHTOB, XapaKTepHbIe
JUISI HUX CTEIIEHU OKHUCJICHHSI.

2. A3oT, pacnpocTpaHeHHE B
npupone, pusndecKue u
XUMHYECKHE CBOHCTBA.
KpyrosopoT azora B mpupoe.

3. AMMUMak, ero
(pusnyeckue u XUMHYECKUE
CBOMCTBA, OJly4YEHHUE U
MIpUMEHEHHE.

4. CoJyin aMMOHMUS, UX
(pusnyeckue u XMMHIECKHE
CBOMCTBA, IPUMEHEHUE.
KadecTtBeHHast peakins Ha HOHEI
aMMOHUS.

5. A3oTHas kucnora, eé
pusnueckue

U XUMHYECKHE CBOMCTBa (00IIue
KaK IpeACcTaBUTENs Kilacca
KHCJIOT U crienupuaeckue).
Hcnonbp3oBaHue HUTPATOB U
COJIEM aMMOHHUSI B KauyeCTBE
MHHEpaJIbHBIX YAOOPEHUMH.
XUMHYECKOE 3arpsi3HEHUE
OKpYy’Karo- MIe cpeabl
COCIMHEHMSIMHU a30Ta
(KHCJIOTHBIE JTOXK]H,

OO01ast XxapakTepUCTHUKA 3JIEMESHTOB
VA-rpynmbel. OcCOOEHHOCTH CTPOCHUS
aTOMOB 3THUX JJIESMEHTOB, XapaKTepHbIE
IJIs1 HUX CTCIICHUW OKHMCJICHMUS.

A3oT, pacupocTpaHeHHE B IPUPOIE,
(usnueckue 1 XxMMUYECKHE CBONCTBRA.
KpyroBopot a3zora B mpupo/ie.

AmMMuak, ero GpusndecKue u
XUMHYECKHUE CBOMCTBA, MMOJIyUYCHUE U
npumeHenue. Coau aMMOHUS, UX
(pusnyeckue u XMMHUUECKHE CBOMCTBA,
HpHMeHeHHe.Ka'—IeCTBeHHafI pCaKnusg Ha
HUOHBI aMMOHMUA .

A3oTHas kuciiora, e€ puszndeckue

U XUMHUYECKHE CBOMCTBA (00IIMe Kak
Mpe/ICTaBUTEIISI KJlacca KUCIIOT U
cnennduyeckue). Mcronp3oBaHue
HUTPATOB U COJIEH aMMOHUSI B Ka4eCTBE
MHUHEPAJIbHBIX YI00peHuit. XumMudeckoe
3arpsi3HEHUE OKPY>Kalo- Il Cpeabl
COEMHEHUSIMU a30Ta (KUCIOTHBIE
JIOKJIH, 3arpsi3HEHUE BO3/1yXa, IOYBBI U
BOJIOEMOB).

Dochop, amnoTponHBIE MOTU(PHUKAIINN
ocdopa, pusnueckne 1 XUMHIESCKHUE
CBOICTBA.

Oxcup pocdopa(V) n pochopnas
KHcJjorTa, q)I/IBI/IT-IeCKI/Ie N XUMHUYECCKHUC
cBoiicTBa, nonydeHue. KauectseHHas
peakuus Ha ¢pocdaT-uOHHI .

OOBSICHATH O0IIHE 3aKOHOMEPHOCTH
B U3MEHEHHH CBOWCTB 3JIEMESHTOB

V A-TpynIibl 1 UX COETUHEHUM C
YU4ETOMCTPOCHUS UX aTOMOB.
XapakTepu3oBaTh (PU3UIESCKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BelecTB a3ora u ¢pocdopa u ux
COeIHMHECHUM (aMMHaKa, CoJiei
aMMOHHUS, a30THOH KUCIOTHI,
HUTpPATOB, okcuaa pochopa(V) u
dbocdopnoit kucnotTsel, pocharon),
CTIIOCOOBI UX MOJTYYESHHs,
MPUMEHEHUE U 3HaYCHHE B IPUPOLL
Y JKU3HH 4YeJIOBEKa.

OnpenensiTb HOHbI AMMOHHS U
(ocdaTt-nons! B pacTeope.
OOBACHATH CYITHOCTH
SKOJIOTHUECKUX TPOOIEeM, CBI3aHHBIX
C HaXOXKJCHUESM COSTMHCHUH a30Ta U
dpocdopa B okpyxkaromeit cpene.
IInannpoBaTh U OCYIIECTBISATH Ha
MIpPaKTUKE XHUMHYECKHE
IKCIIEPUMEHTbBI, TIPOBOJHUTH
HaOII0AeHUsI, AeIaTh BEIBOIAbI 110
pe3yyibTaTaM 3KCIIEpUMEHTA .
CrnengoBaTh nmpaBujiaM 0e30MacHOMN
paboTsl B 1abopaTtopuu npu
HCHOJIb30BaHUH XUMHYECKOU MOCYIbI
1 000pyIOBaHUS.

IIpon3BoaUTh BBEIYUCIICHUS 110




3arpsi3HEHHE BO3/yXa, IOYBHI U
BOJOEMOB).

6. Dochop, AIIOTPOITHBIC
Monudukanuudocdopa,
(uznueckue U XUMHYSCKUE
CBONCTBA.

7. Oxcun pochopa(V) u
dochopnas kucnora, puznIecKue
U XMMHYECKUECBOWCTBA,
nonydenue. Kauectsennas
peakius Ha ¢pocdaT-NOHHI .
Hcnons3oBanue ¢ocdaros B
Ka4eCTBE MHUHEPAIBHBIX
ynoOpenuii. 3arpsi3sHeHNE
IIPUPOIHBIX BOJOEMOB
ocharamu.

8-9 JlabopamopHhuvie
onvimui.:

1 . BzaumogelicTBue coieit
aMMOHUS C IIEJIO0YBIO.

2 . O3HakOMJICHHE C OOpa3iamMu
a30THBIXH PoCchHOpPHBIX
YI0OpeHU.

9. Ilpaxmuueckas
paboma:

Ne 3. IMomyueHnne amMmMmaka,
W3Y4YCHHEEr0 CBOMCTB.

HcnonszoBanue docdaToB B KauecTBe
MUHEPaJTbHBIX yA0OpeHul. 3arpsi3HeHUE
MPUPOIHBIX BOJOEMOB GochaTamu.
JdemMoHncTpanuun

Komnexnuu: pochop n nx coenmHeHUS.
B3aumozeiicTBue KOHIIEHTPUPOBAHHOM
a30THOM KUCIOTHI C MEIBIO .
JlaGopaTopHble U NMPaKTHYeCKHePadOThI
Jlabopamopnwsie onvimul:

1 . B3aumopeiicTBue coieii aMMOHHS C
LIEI0YBIO.

2 . O3HakoMJIeHHe ¢ 00pa3namMu a30THBIX
u pochopHBIX ynoOpeHUH.
Ilpaxmuueckasn paboma:

Ne 3. IlomyueHne amMMHuaka, U3ydeHHUE
€ro CBOICTB.

Buviuucnenusn

— [0 yPaBHEHUSM XUMHUYIECCKHUX
peakuuit

XUMHYCCKAM yPaBHCHUSIM.
Vcnonb30BaTh NPpU BBITTIOJTHEHU N
Y4eOHBIX 3aJITaHUN TEKCTHI YUYeOHUKA,
CIIpaBOYHBIE MaTEepPHAIbI
(mepmoaNYEecKyr0 CUCTEMY
XUMHUYECKUX dJIeMeHTOB /[ . 1.
MewnneneeBa, Tabauiry
PacTBOPUMOCTH KUCIOT, OCHOBAaHUN
U COJIEN B BOJE, DJIEKTPOXUMHUUYECKUI
PSAA HAOpPsHKCHUN METaJIJIOB) .
Hcnonp30BaTh NpU BEIMOJTHCHUH
y4eOHBIX 3aJaHUN U B IIPOIIECCE
HCCJIE/IOBATEILCKOMN AeSITEIbHOCTH
HAayYHO-TIOITYISIPHYIO JINTEPATypy
XUMHUYECKOTO COIep KaHus,
CIIpaBOYHBIE MAaTEPHAIIBI, PECYPCHI
WNnrtepuera

O01mas XapaKTepUMCTHKA XUMHYeCKHX 3J1eMeHTOB IVA-rpynnsl. Yriepoa

U KpeMHuii u uxcoenqunenus (9 1)

1. Yraepon, alsIOTpOITHBIE
MoOIu(pHUKAITAH,
pacnpocTpaHeHHE B IPUPOIE,
(pusnyeckue U XuMHUUECKHUE
CBOMWCTBA.

Ancopb6uust. Kpyrosopor
yIiepozaB MpHpOJIE.

2. OKcuipl yriiepojaa, ux
(uznueckue

U XMMHUYECKHE CBOMCTBA, UX
JIeiCTBHE HA )KUBBIE OPTaHU3MBI,
MOJIyYeHHE U NTPUMEHEHHE.
DKoyoruyeckue npodIIemMsl,
CBSI3aHHBIE C OKCUIOM
yriepona(lV); rumoresa
rI106aJIbHOTO MOTEIICHUS
KJIMMaTta; NapHUKOBBIA dPdeKT .
3. YronpHas KUCIOTa U €€
coiu, uX GU3NYECKHUe 1
XUMHUYECKHUE CBOMCTRA,
MOJTy4eHHE W NPUMEHEHHE.
KauecTBeHHas peakius Ha
KapOOHaT-UOHEI.
Hcnons3oBanue
OBITY,
MIPOMBIIIJIEHHOCTH,
XO3SIUCTBE.

4. IlepBoHauanbHbIE
MOHSITUSI 00 OPraHUYECKUX
BEIIECTBaX KaK O COCIMHEHHUSIX
yraepojaa: ocoOGHHOCTH cocTaBa
u crpoeHus. [Tonstue o
OHMOJIOTHYECKH BaXKHBIX
BelIecTBax: KUpax, Oejkax,

KapOOHAaTOB B
MEIHUIHHE,
CEJIbCKOM

Yraepon, alyIoTponHbIe MOAU(UKAIINH,
pacupocTpaHeHHE B IIPUPOJIE,
(pm3nyeckme u XMMHUIECKHEe CBOMCTBA.
Ancopbuusi. Kpyrosopot yrieponas
TIpUpoJIe.

Oxcuasl yriepona, ux Gusndyeckue

U XUMHUYECKHE CBOMCTBA, UX JCHCTBUEC
Ha )KUBBI€ OPTaHU3MBI, OJIyUCHHUE

U TIpUMEHEHHE. DKOJIOTHYECKHUe
MpoOJIeMBI, CBI3aHHBIE C OKCHIOM
yraepona(IV); rumoreza riiobaasHOTO
MOTETUICHUsI KIINMaTa; MMapHUKOBBII

3¢ dekr .

VYronpHast KHCIIOTA U €€ COJIN, UX
(pusmueckue u XMMHUYECKHE CBOMCTRBA,
MOJIyuY€HHE U NIpUMEHEHHE.
KadgecTBeHnHas peakius Ha
KapOOHAT-HUOHBI.

Hcnons3oBanne kapOOHATOB B OBITY,
MEIUIINHE, MTPOMBIIIIEHHOCTH, CEIbCKOM
XO3SIUCTBE .

ITepBoHauanbHBIE TOHSITHS 00
OpraHMYEecKUX BeIIecTBax Kak O
COCIMHEHHUSIX yrilepoaa: 0COOEHHOCTH
coctaBa u cTpoeHus. Ilonstue o
OMOJIOTHMYECKH BaXKHBIX BEIIECTBAX:
)XHupax, OeiaKax, yriieBojax.
MarepuanbHOE €TUHCTBO OPTAaHUIECKUX 1
HEOPraHUYECKUX COCAUHEHUH.

Kpewmnunii, ero ¢pusmaeckue u
XUMHWYECKHE CBOMCTBA, MOJIyUCHHUE U
OpUMEHEHHE B DJIEKTPOHHUKE.
CoeauHenust KpeMHUs B npupoje. OO0mue
npencrapiieHus: o0 okcuae kpeMHuss(I1V) u

OOBACHATH 00HIIEe 3aKOHOMEPHOCTH
B I3MCHCHHUHU CBOWCTB DIICMCHTOB
IVA-rpynnel u ux COeIMHEHUH C
y4€-TOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh (pU3UUCCKUEC

U XUMHYECKHE CBOHCTBA MPOCTHIX
BEIICSCTB yrjepo/ia U KPEeMHHUS U UX
COenUHEeHUN (OKCUAOB yTJIepoa,
YTOJIbHOW KHUCIJIOTHI, KapOOHATOB,
OKCcHJa KpEeMHUs, KPEeMHHUESBOU
KHCIIO-THI, CHJIUKATOB), CITIOCOOBI UX
HOJIYYCHUSI, IPUMCHEHUE U
3HAUYCHHUE B MPUPOJIC U )KU3HHA
qeJIoBeKa.

Omnpenensite kKapOOHAT- U CUIIUKAT-
HWOHBI B PaCTBOPE.

OOBSICHATH CYIIHOCTD
3KOJIOTHYECKUX TPOOIJIEM, CBA3aHHBIX
C HaXOKJCHUEM yTJIESKUCIIOTO T'a3a B
OKpYy Karolleu cpee.
HrocTpupoBaTh B3aUMOCBSI3h
HEOPTaHUYSCKUX COCTUHEHUH
yriepojia ¥ OpraHUuYeCKUX BEIISCTB.
IImarupoBaTh U OCYIIESCTBIISATH HA
OpaKTHKE XUMHYECCKUE
3KCHEPUMEHTEI, IPOBOJIUTH
HAOJIOEHNs, JeJIaTh BBIBOABI 110
pe3yiabTaTaM dKCIEepUMEHTA.
CrnenoBaTth nmpaBwjiaM 0e30MacHOMN
paboTsl B TabopaTtopuu npu
HCITOJIb30BAHUN XHMHYECKOM MOCYIbI
1 000pyAOBaHUS.

Hcnonp30BaTh P BEIMOJTHEHUH
y4eOHBIX 3aJaHUN TEKCTHI YICOHUKA,




yrieBojaax. MarepuaibHoe
€IMHCTBO OPraHUYECKUX U
HEOPraHMYECKHUX COCIUHEHUH.

5. Kpewmnnii, ero
(puzmueckue n XUMHIECKHE
CBOMCTBA, NOJIy4YEHUE U
MIPUMEHEHHUE B 3JIEKTPOHHUKE.
CoeauHEeHUsI KPEMHUSI B IPUPOJIE.
OO6mue npencTaBicHUus 00
okcuae kpeMuus(1V) n
KpeMHHeBOU Kuciore. CUIIUKATHI,
X HCHOJIb30BaHHUE B OBITY,
MEIHUIHE, TPOMBIIIUIEHHOCTH.
Baxneiiiue ctpouTenbHbIe
MaTepHualbl: KepaMHuKa, CTEKIIO,
LEMEHT, OETOH, )KEJIE300E€TOH.
ITpo6aemsr 6Ge30mmacHOTO
HCTIOJIb30BaHUsI CTPOUTEIIBHBIX
MaTepUajoB B IOBCEIHEBHOU
KHU3HU.

6. Jlabopamopuwiii onvim.
KauecTBeHHas peakius Ha
KapOOHaT-UOH

7. IIpakmuueckue
pabomoi:

Ne 4 . TTonyueHue yriaekuciaoro
ra3a. KauecTBeHHas peaknus Ha
KapOOHAT-MOH.

8. Ne 5. Pemmrenune
9KCIIEPUMEHTAIBHBIX 33124 110
teme «Hemeramnbmy.

9. KonTpoabnast pabora no
Teme «Hemeramib

KpeMHHEeBOH Kuciore. CUIIMKATHI, UX
HCIIOJIb30BAaHUE B OBITY,MEIUIINHE,
NPOMBINJIEHHOCTH. Baxkueumue
CTPOUTENbHBIC MAaTEPHAJIbl: KEpaMHKa,
CTEKJIO, [IEMEHT, OETOH, )KEJIE300E€TOH.
ITpo6aemb1 6€30ITaCHOTOUCTIOIB30BAHHUS
CTPOUTENHHBIX MAaTEPHAIIOB B
TOBCEIHEBHOU KU3HU.

JdeMoncTpanuu

Mopenu KpUCTaIJINUECKUX PEeIIETOK
anmasa, rpaduTa, MOJIEKYJIbI
(ynnepena.

AncopOuust pacTBOPEHHBIX BEILECTB
aKTUBHPOBaHHBIM yTiém. [IpoTuBoras.
Buneomatepunansl: cuauKaTHas
TIPOMBIIIJICHHOCTb.

Mopnenu MoOJIEKYZ OpTaHHYECKUX
BEIIECTB.

JlaGopaTopHble U MpaKTH4YecKHe PadoThI
Jlabopamopnuwiii onvim:

KauecTBeHHas peakiiyus Ha KapOOHAT-HOH
Ilpakmuueckue pabomui:

Ne 4 . ITonyyeHue yriieKuciIoro rasa.
KauecTBeHHast peakiysi Ha KapOOHAT-HOH.
Ne 5 . Pemrenne 3KCriepuMeHTATBHBIX
3aza4 1mo reme «Hemerammbn.
Bviuucnenusn

— II0 YPaBHEHHSIM XUMHYECKHUX
peaknuii, eciy OAVH U3 PearcHTOB JIaH B
BHUJIEBOJHOTO PAcTBOpPa C N3BECTHOM
MacCOBOM 10JIEH

CIIPaBOYHEIC MaTECPHUAIIbI
(ITeppognyeckyro cuCTEMY
XAMHUYECKUX djIeMeHTOoB /[ . 1.
MewnneneeBa, Tabauiry
pacTBOPUMOCTH KHUCIIOT, OCHOBAaHUN
U COJIEUN B BOJIE, DJIEKTPOXUMHUYECKUI
P HaTIPSHKEHUH METaJUIOB).
Hcnonp30BaTh NMPU BEIMOJTHCHUH
y4eOHBIX 3aJaHUN U B MIPOIIECCe
HUCCJICIOBATEILCKOMN JESITEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JUTEPATypPy
XMMHUYECKOTO COACpIKaHUs,
CIIpaBOYHBIE MaTe€pHUabl, PpECYPCHI
WNnrtepuera

Pa3nen 3. MeTtaJuibl M ux coequHennsn (14

4)

O6mue cBoiictBamMeTaI0B (3 )

1. OOmas xapakTepucTUKa
XUMHUYECKUXIITEMEHTOB —
METaJUIOB HA OCHOBAaHUHU UX
noJiokeHus B [lepuoauueckoit
CHUCTEME XUMHYECKHX
3JIEMEHTOB

.. MeHneneeBa u CTpOECHUS
atoMoB . CTpoeHHE MEeTauIoB
Mertannudeckas cBA3b U
MeTaJUIM4ecKas KpUCTaJUINYecKas
pelérka ONeKTPOXUMUYECKHUI
PAL HAaNPSKEHUH METAJLIOB
dusnyecKkue U XMMHUYECKUE
cBoiicTBa MetauioB . O0mue
CIocOoOBI TOJTYYEHHUS! METAJUIOB .
2. [Nonsitne o KOppo3uu
METaJUIOB U OCHOBHEBIE CITOCOOBI
3alUTEI OT Koppo3uu. CIuiaBbl
(cTranp, 4yTyH, QIOPATIOMUHUH,
OpoH3a), UX NMPUMEHEHUE B OBITY
W TPOMBIIIJICHHOCTH.

3. Jlabopamopnuvie onvimui:
O3HakoMJIeHHE C OOpa3mamMu
CIUTAaBOBMETAJIJIOB .

3aBHCUMOCTh CKOPOCTH PEaKIUU
MeTanla ¢ KMCJIOTOH OT MPUPOBI
MeTauia .

OO0miast XxapaKTepUCTUKA XUMHYESCKUX
3JI€EMEHTOB — METAJIJIOB HA OCHOBAaHUH
ux noJjioxxeHus B Ilepuonnueckoi
CUCTEME XUMHUYECKHUX DJIEMEHTOB
.. MeHnneneeBa U CTpPOCHUSI aTOMOB .
CrpoeHre MeTauioB . Metammndeckas
CBSI3b U METaJLTHYECKAast
KpHUCTAITNYECKAsT permeTKa
DNEeKTPOXUMUYECKUI P HANPSDKEHUI
MeTauioB . PU3NYECKUE U XUMUUYECKUE
cBoiicTBa MeTajuioB . O0mue crnocoObI
MOTYy4YEeHUs METAJJIOB .

ITonsiTue 0 KOPPO3UU METAILIOB U
OCHOBHBIE CHOCOOBI 3aIUTHI OT
koppo3uu. CraBel (cTaib, YyTyH,
IIOpATFOMUHUN, OpoH3a), UX
MPUMCHECHUE B OBITY U
OPOMBIIIJIEHHOCTH.

JdemoHcTpannu

O3HaKOMIICHUE ¢ 00pa3laMHi METaJLIOB
HCIJIaBOB, UX (PU3HUUECKUMU
cBoiicTBaMU.Moen KpUCTATLNTUYECKUX
PEUIETOK METAJLJIOB.

Bungeomarepuansl: KOpPpO3Ws METAJIOB.
JladopaTopHble U MPaKTUYeCKHe PadoThl
Jlabopamopnwvie onvimsr: O3HAKOMIICHUE
¢ o0OpasnaM# CIUTaBOBMETAJUIOB .

PackpbIBaTh CMBICT H3y4aeMbIX
MMOHSTUN U MPUMEHSTH 3TH MOHSTHS
MPU OIMCAHUU CBOWCTB BEIISCTB U
UXIIPEBPALLEHUH.

OOBACHATH 00IIEe 3aKOHOMEPHOCTH
B U3MCHCHHUU CBOWCTB
3IEMEHTOB-METAIIOB B UX
COCTUHCHUHU C YIYETOM CTPOCHUS UX
aTOMOB.

XapakTepru30BaTh CTPOCHHUE
METaJJIOB,00111e GU3NISCKUE U
XHUMHUYECKHE CBOMCTBA METAJLJIOB .
XapakTepu3oBaTh 00IIME CIIOCOObBI
MMOJIYYCHUS] METAJIJIOB.

CrnemoBaTh IIpaBmiIaM 0e30MmacHOM
paboTHI B 1a00paTopuu Ipu
HCITOJIb30BAHUH XUMHUYECKOUN MOCYIbI
1 000pyOBaHUS.

ITpon3BOAUTE BBEIYHCIICHHS 10
XUMHYCCKAM yPaBHCHUSM.

M crionp30BaTh IIPH BBIMIOJTHEHUH
Y4eOHBIX 3aJITaHUN TeKCThl YUYeOHUKA,
CIIPaBOYHBIC MaTEPUAJIBI
(ITeppoguvdeckyro CHCTEMY
XuMHu4ueckux snemeHToB /. 1.
MenneneeBa, TabOIHILy
PacTBOPUMOCTH KHCIOT, OCHOBAHUN




3aBUCUMOCTH CKOPOCTH pEaKkLUu MeTajjia
C KHCJIOTOH OT MPUPOJIBI METaIA .
Bbviuucnenusn

— I10 YpaBHEHUSIM XUMHYECKUX
peakuuii, eCiii OAWH U3 PEareHTOB
COOCPKUTIPUMECH

U COJIeH B BOJIE, DJIEKTPOXUMHUYECKHUI
pSAA HATIPSHKEHUH METaJIOB).
Vcnonb30BaTh NpU BBITTOJTHEHU N
y4eOHBIX 3aJaHUH U B TIpOIIEcce
HCCJIEOBATEIBCKOMN AEITENBHOCTH
HAayYHO-TIOITYISIPHYIO JINTEPATypy
XUMHUYECKOTO COIEep KaHus,
CIIpaBOY- HbIE€ MaTepUaAJIbl, PECYPChI
HNHuTepHeTa

BaskHeiimue MmeTaJuibl M ux coequnenns (11

)

1. Illenounsie MeTaILIbIL.
ITonoxenue B [lepuonnueckou
CUCTEME XUMHUYECKUX DJIEMEHTOB /]
. 11 . MengeneeBa, CTpO€HHEaTOMOB
. Haxoxaenue B mpupone .
dusznyeckue U XUMHUYECKHE
CBOICTBa (Ha TIpUMepe HATPUS U
Kanusi) . OKCUOBI M THAPOKCHUIIBI
HaTpusa U kanus . [IpumeHnenue
LIEJTOYHBIX METAJUIOB U UX
COEIMHEHUH .

2. [IlenoyHo3zeMenbHbBIE
METalJIbl MarHui M KajabIHH,
cTpoeHue aToMoB. [lonoxxenue B
Ilepuonnueckoii cucreme
XUMHUYECKUX 31emMeHToB J[. 1.
Menneneena .

Haxoxnenue B npupose.
dusznyeckue UXUMHYECKUE
cBolicTBa. BaxkHeime
COCTMHCHUS KaJbIusl (OKCH/I,
THAPOKCHUI, coir) . JKECTKOCTH
BOJBI U CHOCOOBICE YCTPAHCHHUS .
3. Anromunuit. [lonosxenue
B llepuonuueckoil cucreme
XUMHYEeCKUX 3nemMeHToB 1. 1.
MenpeneeBa, cTpoeHUE aToMa .
Haxoxnenue B npupoje.
duznuyeckue UXUMHYECKUE
CBOMCTBA.

4, AmMdoTepHBIEe CBOWCTBA
OKCHJa U THIPOKCHUIA.
5. Keneszo. I1onoxenue B

Ilepuonnueckoiicucreme
XUMHYECKHUX 3JIEMEHTOB

.. MengeneeBa, cTpoeHHE
aroMa . Haxoxxnenue B npupoze .
Ddusznyecknue U XUMUYECKUE
CBOICTBA .

6. OKCUIBLTUAPOKCHUIBI U COJIH
xerne3a(Il)

u sxenesa(Ill) .

7. Jlabopamopnvle

onwvimysl: O3HaAKOMIIEHUE C
o0pa3naMu JIFOMHHUS U €0
CILTABOB.

AmMdoTepHBIE CBOMCTBA
THAPOKCHUIAATTFOMUHHS.
KadgecTBeHHBIEC peakIi HAa HOHBI
Keesa.

8. Ilpakmuueckue
pabomol:

Ne 6 . XKécTtkocTh BOABI U METOBI

lenounsie metamisl . [lonoxenue B
Ilepunoanueckoil cucTeMe XUMHUYECKUX
anemeHToB /I . 1. MenneneeBa, ctpoeHue
atoMoB . HaxoxaeHue B mpupose .
dusuyeckue U XUMHYECKHUE CBOMCTBA
(Ha mpuMmepe HaTpus U Kanus) . OKCHUIBI
U TMIAPOKCHUBl HATPUSI U Kausi .
IIpuMeHeHNe METOYHBIX METAIVIOB U UX
COEIMHEHUH .
[lemoyHo3emMenbHBIE METAJIIBI
U KaJIbLIMH, CTPOEHUE aTOMOB.
ITonoxenue B llepuoanueckoi cucreme
XUMHUYECKUX 3yemMeHToB [ . 1.
Menneneena .

Haxoxnenue B npupone. dusnyeckue u
XUMHUYECKHEe cBoMcTBa. BaxkHeinue
COCITMHCHHUS KaJmbIusl (OKCHII, THAPOKCHU]I,
cosn) . JKECTKOCTh BOJBI U CITOCOOBICE
YCTpaHEHHUS .

Amromuanii. Ilomoxenue B
Ilepuoanueckoli cUcTEME XUMHYECKHUX
sneMmeHTOB [ . 1. MenneneeBa, cTpoeHHUE
aToma.

Haxoxnenue B npupone. dusnyeckue u
XUMHUYECKHE CBOMCTBA. AM(OTEpHBIC
CBOMCTBA OKCHJA U TUAPOKCUIA.

XKeneso. Ilonoxenue B Ilepunognueckoit
CHUCTEME XHUMHYECKUX 3JIEMEHTOB

I .. MeHneneeBa, CTpO€HHE aTOMA .
Haxoxnenue B npupone . dusznueckue u
XUMHUYecKue cBoiicTBa . OKCHIBI,
ruapokcuasl u conu xenesa(ll)

u xenesza(Ill) .

JdemMoHcTpanuun

BsaumogeiicTBue HaTpHUs ¢ BOJOM.
OxpammuBaHue MJIaMeHU HOHAMHU HaTpUs
U KaJIust

OxpammBaHue MJIaMeHU HOHAMU
KaJbIIH.

B3anmMojelicTBre OKCHIa KaJIbIUS C
BOJOH.

Buneomarepuanbl: ropeHuUE Kene3a B
KHUCJIOPOJIE U XJIOPE.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI
Jlabopamopnuvie  onvimol:
OszHakoMIIeHHE C 00pa3laMH ATFOMHUHHUS
H €ro CILUIaBOB.

AmdoTepHBIE CBOMCTBA THAPOKCHIA
AITFOMUHHS.

KauecTBeHHBIE peaKIInu Ha MOHBDKEIIE3a.
Ilpaxmuueckue pabomul:

Ne 6 . JXKécTkocTh BOABI U METOABI €€
YCTpaHEHHUs .

Mar"Hui

OOBSICHATH O0IIHE 3aKOHOMEPHOCTH
B U3MEHEHHUU CBOUCTB
3JIEMEHTOB-METAJJIOB B I'pyHnax u
HUX COCUMHEHUN C y4ETOM CTPOCHUS
HUX aTOMOB . XapaKTepHU30BaTh
(pu3nvyeckme mu XMMHUUECKHE CBOMCTBA
MIPOCTBIX BEIIECTBMETAIIIOB U UX
COenUHEHUH (OKCHAOB, THAPOKCHIOB,
coleit), CIIoco0BI UX MOJTYYSHUS,
NPUMEHEHHUE U 3HAaYCHHUE B IPUPOJIE
¥ )KM3HHM YeJIOBEKa .

PacniozHaBath ¢ IOMOILIBIO
Ka4eCTBEH- HBIX PEaKIUN HOHBI
MeTalJIOB (MarHusi,a IlOMUHHUSA,
IIUHKA, JKeje3a, MeJIN) .

IInanupoBaTh U OCYHIECTBIIATH HA
MIPAKTHKE XUMHUYECKHUE
3KCIIEPUMEHTHI, IPOBOIUTH
HaOJIFOICHUSI, IeJ1aTh BBIBOKI 11O
pe3yibTaTaM SKCIEepUMEHTA .
CrnenmoBaTh mpaBUJaM  O€30ITaCHOM
paboThl B mabopaTopuu pu
HCIIOJIb30BaHUN XHMMHUUYECKOH IOCYBI
1 000pyAOBaHUS .

IIpousBoauTh BBIUMCIICHUS
XUMHUYECKHUM yPaBHEHUSM .
BricTpauBaTs pa3BEépHyThIE
IMMCbMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha HHPOPMALHIO U3
Y4eOHHMKA U CIIPAaBOYHBIX
MaTepHalioB, TPaMOTHO
HCITIOJIB30BaTh U3yYCHHBII
MOHSITUHHBIA anmnapaTKypca XUMHUH .
Hcnonp30BaTh IpU BEINOJIHEHUH
y4eOHBIX 3aJaHUH U B IIpOIlecce
HCCJIEI0BATEIbCKOMN NESITEIbHOCTU
HAYYHO-TIOIYJISIPHYIO JIUTEPATYPy
XUMHUYECKOTO COAEp KaHMUA,
CIIpaBOYHBIE MaTEPHAIIBI, PECYPCHI
Nnrtepuera
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e€ycTpaHEeHUS .

9. Ne 7 . Peuienue
3KCIEPUMEHTAIBHBIX 32421 10
TeMme «MeTasibD.

10. [MoxroToBka K KOHTPOJIBHOM
pabote. Pemenne
SKCIIEPUMEHTAIBHBIX 33129 110 TeMe
« MeTtanne»

11. KonrponbHas pabora o
Teme «MeTasuts»

Ne 7 . PenreHue 3KCIepUMEHTAIBHBIX
3a/1a4 110 TeEME «MeTamib».
Bbviuucnenusn

0 ypaBHEHUSIM XUMHUYECKHUX
peakuuii, eCJI ONWH U3 PEarceHTOB JIaH B
U30BITKE MITH CONEP)KUT IPUMECH;
MacCOBOU JOJIM BEIXO/a MPOIAYKTA
peakuuu

Pa3nea 4. Xumusi n okpyxkamomas cpeaa (5 4)

BemecTrBa n MATCPHUAJIBI B )KU3HHU 1€JI0BCKA

()

1. HoBsle Mmatepuaisl u
TexHoJyiornu. BemecrBa u
MaTepuajbl B MOBCEIHEBHOM
JKA3HU YeJIOBEKa.

2. XuMus 1 340pOBBE.
Be3onacHoe ncnonb3oBaHue
BEIICCTBH XUMHYCCKHX PEaKLINH
B OBITY.

3. IIpupoagHbIe HCTOUYHUKHU
YTJ€BOOPOOB(YTOb,
MPUPOAHBIN ra3, He(PTH),
MPOAYKTHI UX NepepabOTKH, UX

poib
B OBITY M IPOMBIIIIIICHHOCTH.
4, OCHOBBI YKOJIOTHYECKOM

TpaMOTHOCTH. XUMHYECKOE
3arpsi3HEHHE OKPY>Karo- IeH
cpenbl (IpeAeabHO JOIyCTUMas
KOHIIGHTPAINsI BEIIECTB —
I1AK).

5. Ponp xumMuu B penieHunu
9KOJIOTUUECKHUX ITPOOIIEM

HoBble MaTepuanbl ¥ TEXHOJIOTHHU.
BemecTBa m mMatepuansl B
ITOBCETHEBHOMKU3HH YeJIOBEKa. XUMHUS U
300pOBbE.

Be3omacHoe UCTIONBb30BaHNE BEIISCTBU
XUMHAYECKUX peaKnuil B OBITY.
IIpupoagHbIC HCTOYHUKH YTIICBOAOPOIOB
(yronb, IpUpPOOHEI Ta3, HEPTH),
MPOAYKTHI UX MepepabOTKH, UX POJIb

B OBITY ¥ IPOMBIIUICHHOCTH.

OCHOBBI 9KOJIOTHYECKOW I'PaMOTHOCTH.
XuMHUECKOe 3arpsi3HEHUE OKPYsKaro- MIeH
cpenpl (MpeeabHo TomyCcTUMast
KoHIeHTpanus BemectB — [1JIK).

Poxs xuMuH B perieHUHN
9KOJIOTHUECKUXIPOOIEeM

XapaKTepu30BaTh poJib XUMHUHU B pas3-
JIMYHBIX cepax nesTeILHOCTH

JII07 e, 0CHOBHBIE BEIIECTBA U
MaTepHalbl, IPUMEHSIEMBIC B KU3HA

COBPEMEHHOT' O YEJIOBEKA .
OOBACHATH yclIOBUs 6€301acHOTO
HCITOIB30BAaHUS BEIIECTB U XUMHUUE-
CKHX PEaKIHii B OBITY .
AHanm3upoBaTh U KPUTHUYECKHU
OLICHHUBATb I/IH(I)OpMaI_II/I}O O BJIMSIHUHU
MPOMBIIIJIEHHOCTH, CEIbCKOTO X031~
CTBa, TPaHCHOPTA U AP . HA COCTOSIHUE
OKpY XKaroIleu cpeasl .

YMeTh OKa3bpIBaTh IIEPBYIO IIOMOIIb
MPUXAMHUYECKUX 0XKOTaxX U

OTpPaBJICHUSIX .

I[TpuaNMaTh y4acTHe B 00CYXIECHUHU
Ipo0JIeEM XUMHUYECKON U 9KOJIOTHYIe-
CKOW HaIlpaBJIICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
IMO3HUIIHIO IO NIpoOJIeMe unpeaiaraTh
BO3MOJYKHbIE IyTU €€ pEeIICHUs

IloBTOpenue (2 4)




