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PabGouas amantupoBanHas mnporpamma (nanee IIporpamma) mo ydeOHOMY
npeametry «Xumusi» paspaborana Ha ocHoBe DPI'OC OO0, denepanbHO
MpOrpaMMbl BOCIIUTAHUS, C YUETOM PACHPEICIEHHBIX MO KJIaccaM MPOBEPSIEMBIX
TpeboBaHM K pe3yibTaTaM ocBoeHHuss OCHOBHOM 00pa3oBaTENbHON MPOrpaMMBbl
OCHOBHOTO 00111eT0 00pa30BaHMUs.

[TOACHUTEJIbHA A 3AIINCKA

O01mas xapakTepucTuKa y4eOHOro npeamera « XuMus»

Bxnan yudeOHoro mpenMera «XuMUsS» B JOCTHXKEHUE 1€JIed OCHOBHOIO
oOmero oOpazoBaHusi 00YCIOBIEH BO MHOTOM 3HAUYEHHEM XUMHUYECKON HAyKH B
MO3HAHUU 3aKOHOB MPHUPOJIbI, B PA3BUTHU MPOU3ZBOAMUTEIBHBIX CHJI OOIECTBA U
CO3/IJaHUU HOBOM 0a3bl MATEPUAIHLHOU KYJIBTYPHI.

XuMUsL KaK 3JEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK PacIpOCTPaHHIIA CBOE
BIIMSIHME HA BCE O0JIACTH YEJIOBEYECKOrO CYIIECTBOBAHMUS, 3aJ1ajla HOBOE BUJICHHE
MHUpa, CTajJla HEOTHEMJIEMbIM KOMIIOHEHTOM MHUPOBOW KYJIbTYpPbI, HEOOXOAMMBIM
YCJIOBUEM U3HHU OOIIECTBA: 3HAHUE XUMUU CIIY>KHUT OCHOBOU JJi1 (DOPMHUPOBAHUS
MHUPOBO33pPEHUS YEJIOBEKA, €0 MPEACTABICHUN O MaTepUaIbHOM €IMHCTBE MUDA;
BOXHYIO  pOJIb  WrparloT  (QopMupyemble  XUMUEW  MPEACTaBICHUS O
B3aMMOIIPEBPAILICHUSIX SHEPTUU U 00 IBOJIIOIIMHU BEIIECTB B IPUPO/IC; COBPEMEHHAs
XUMHUsI HalpaBjieHa Ha PEIICHHE TIJI00AbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS
YEeJIOBEUYECTBA — CBIPEBOM, DJHEPreTUYECKOM, IMIIEBOM U HKOJIOTMYECKON
0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHECHHUS.

B ycrnoBusix BO3pacTammiero 3HAYCHUS XWMHH B JKU3HU OOIIEecTBa
CYIIECTBEHHO IOBBICWJIACh POJb XUMHUUYECKOTO 0Opa3oBaHus. B  miaHe
COITMAIM3AIMM OHO SIBJISIETCS OJHUM W3 YCIOBUM (POpMHUpPOBAHUS WHTEIIEKTA
JUYHOCTH ¥ TAPMOHHYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY  YEJIOBEKY XUMHUUYECKHE 3HAHUS HEOOXOIUMBI IS
PUOOPETEHUS OOMIEKYIbTYPHOTO YPOBHS, TIO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B
COIIMyME€ M OTBETCTBEHHO YYacCTBOBAaTh B MHOTOOOPA3HOW KWU3HH OOIIECTBA, IS
OCO3HaHHUsI BAKHOCTH Pa3yMHOIO0 OTHOLIEHUS K CBOEMY 3/I0POBBIO U 300POBBIO
JIPYTUX, K OKpY’Karoled NpUPOJHON cpene, sl TPaMOTHOTO MOBEJEHHUS MpHU
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WCIIOJIb30BAaHUU PA3IMYHBIX MATEPUATIOB U XUMUYECKUX BEILIECTB B MOBCEIHEBHOM
KU3HH.

XHUMHYECKOEe 00pa30oBaHME B OCHOBHOW WIKOJIE SBJISIETCS Oa30BBIM 110
OTHOIIEHUIO K CHCTEME OOIIero XuUMHUYecKoro ooOpaszoBaHusi. [loaTomy Ha
COOTBETCTBYIOILIEM EMY YPOBHE OHO PEAM3YET MPUCYIIHE OOIIEMY XUMHYECKOMY
00pa30BaHUIO KIIIOYEBbIE IIEHHOCTH, KOTOPBIE OTPaXXalOT TOCYyJapCTBEHHBIE,
OOIIECTBEHHbIE U UHANBUIYAJbHBIE MOTPEOHOCTU. DTUM OIpPEACNSIeTCS CYIIHOCTh
oOwiel crpateruy 00y4eHus, BOCOIUTAHUS U Pa3BUTUSL OOYYAIOIIMXCS CPEACTBAMU
yueOHOro npenMera « XUMHUs».

W3ydenne npeamera: 1) crmocoOCTBYyeT peaau3alldd BO3MOXHOCTEH IS
caMOpa3BUTU M  (POpMUpOBaHUS  KyJIbTypbl JIMYHOCTH, €€ o0meldl wu
(YHKIIMOHAJIBHOW TPAMOTHOCTH; 2) BHOCHUT BKJIaJ B ()OPMUPOBAHHE MBILUICHUS U
TBOPYECKUX CIOCOOHOCTEM MOAPOCTKOB, HABBIKOB MX CAMOCTOSITEILHON y4eOHOM
NEATEIbHOCTH,  JKCIEPUMEHTANIBHBIX WM HMCCIEI0BAaTEIbCKHUX YMEHUH,
HEOOXOJUMBIX KakK B TIIOBCEJHEBHOW MHU3HHU, TaK W B NpodhecCHOHATbHOU
NEeATEIbHOCTH; 3) 3HAKOMUT CO CHeUU(UKON HAYYHOTO MBIIUICHUS, 3aKIabIBacT
OCHOBBI IIEJIOCTHOTO B3IVIsa HA E€IUHCTBO NPHUPOABI M YEJIOBEKA, SBISETCA
OTBETCTBEHHBIM ATanoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTHU
HOJIPOCTKOB; 4) crocoOCcTBYeT (HOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B
HKOJIOTHYECKOE 00pa3zoBaHre 00yHYaroIIuXCsl.

HasBanHbie HampaBieHus: B 00y4YeHUH XUMUU 00€CIIeUnBaIOTCS CrieUuPUKO
COJIEp)KaHUsl TPEIMETa, KOTOPBIM SBISETCA IE€JAarOTMYECKH aJanTUPOBAHHBIM
OTpa)keHHeM 0a30BOM HAYKH XMMUU Ha OMPECIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xuMuu 0CHOBHOM IIKOJIbI OPUEHTHPOBAH HA OCBOEHUE 00YYAIOIIUMUCS
OCHOB HEOPTaHWYECKON XMMHUU M HEKOTOPHIX MOHATUNA U CBEJACHHIN 00 OTIEThHBIX
00BEKTaX OPraHUIECKON XUMHH.

CrpykTypa coaepxaHusi mpeaMera copMupoBaHa Ha OCHOBE CHCTEMHOTO
noaxona K ero uydeHuro. CopeprkaHue CKIIAJIBIBAETCS U3 CUCTEMBI MOHSTHHA O
XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHATUN O XMMHUYECKOW pEeaKklUu.
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O0e 3Tu cucTemMbl CTPYKTYPHO OpraHU30BaHbl 110 MPUHLHUILY MOCIEA0BATEIBHOIO
pa3BUTHS 3HAHMM Ha OCHOBE TEOPETHUYECKUX IPEICTABICHUN Pa3HOIO YPOBHS:
aTOMHO-MOJIEKYJIIDHOTO YYE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMWS, YPOBHS
IIepnonnueckoro 3akona JI. 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XMMHH, YUYCHHUS
O CTPOEHHU aTOMa M XMMHUYECKOW CBS3H, IMPEICTABICHUNA 003JIEKTPOIUTHYECKON
JMCCOLIMAIIMK BEUIECTB B pacTBOpax. TeopeTnyeckrue 3HaHUS pacCMaTpPUBAIOTCS Ha
OCHOBE HMIMPUYECKU I[IOJIyUEHHBIX M OCMBICIEHHBIX (DaKTOB, pPa3BUBAIOTCS
MOCJIEIOBATEIBHO OT OAHOIO YPOBHS K APYTOMY, BBINOJHAS (DYHKIIMH OOBSICHEHUS
U IPOTHO3UPOBAHUA CBOMCTB, CTPOCHHS M BO3MOXKHOCTEM IIPAKTUYECKOIO
IIPUMEHEHUS U TTOJIYYEHHS U3Yy4aeMbIX BEIIECTB.

Takass opraHmsanus COAEpXKaHUS Kypca CIOCOOCTBYET MNPEICTABICHUIO
XUMUYECKOW COCTABIIAIOLIECH HAyYHOM KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOU
npupoasl. Tem campiM o0O0OecreuyuBaeTCs BO3MOXHOCTh (DOPMHUPOBAHHS Y
o0yJaroluxcs IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HaHUIO U METO/IaMIIO3HAHUS
B HayKe. BayKHO Takke 3aMETUTh, UTO OCBOCHHUE COAEPKaHUA Kypca IIPOUCXOIUT C
IIPUBJICYEHUEM 3HAHUM W3 PAHEE U3YUYEHHBIX KYpPCOB:

«Oxpyxaromuii Mup», «buosorus. 5—7 xkimacce» u «dusmka. 7 Kiacey.

Hesn u3yyeHust yaeOHOro npeamera « XumMush»

K HampaBiieHHIO €CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA U
KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpHI. 3ajada MpeaMeTa COCTOUT B
GbOpMUPOBAHUM CUCTEMBl XUMHYECKUX 3HAHUW — BaKHEUIIUX (HAKTOB, MOHSATHUH,
3aKOHOB U TEOPETUUECKUX ITOJIOKEHUH, JOCTYTHBIX 0000111eHNIT
MHPOBO33PEHUYECKOTO XapakTepa, A3blka HAYKW, 3HAHUW O HAYYHBIX METOJaxX
W3YYCHUS BEIECTB U XUMUYECKUX PEaKIIHii, a TakKe B JOPMUPOBAHUU U PA3BUTUHU
YMEHUHN U CIIOCOO0B JEATEILHOCTH, CBI3aHHBIX C MJIAHUPOBAHUEM, HAOIIOICHUEM
U MPOBEACHUEM XUMHUYECKOTO SKCIIEPUMEHTA, COOIIOEHUEM MTPaBUIl 6€30MaCHOTO
oOparieHus ¢ BEIIeCTBAMHU B TTIOBCETHEBHOM KU3HHU.

Hapsny ¢ stuM nenum u3ydeHuss npeamMera B NPOTPAMME YTOYHEHBI H
CKOPPEKTUPOBAHBI C YYETOM HOBBIX MPUOPUTETOB B CHCTEME OCHOBHOTO OOILIEro
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obOpasoBanus. CerogHs B 00pa3oBaHMM 0cO000 3HAUUMOM  IPU3HAETCS
HAlpaBJIEHHOCTh OOydYeHHs Ha pa3BUTHE U  CAMOPAa3BUTUE  JIMYHOCTH,
dbopMupoBaHue e€ UHTEIIEKTa U 001el KynbTypbl. OOy4eHne YMEHUIO YUUTHCS U
IPOAOJKATH CBOE 00pa30BaHUE CAMOCTOSTENIBHO CTAHOBUTCS OJHON U3 BaXKHEUILINX
GbyHKIMI y4eOHBIX TPEIMETOB.

B cBs13u ¢ 3TMM IIpU U3yUEHUU NIPEAMETA B OCHOBHOM LIKOJIE TIOMUHHUPYIOIIEE
3HaYEHHUE NMPUOOPETN TAKUE LIETH, KaK:

(GopMHpOBaHWE MHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PEUICHHH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

HaIpaBJIEHHOCTh OOYyYEHHUs HAa CUCTEMAaTUYECKOE MPHUOOILIEHUE YyUaIlIuXCs K
CaMOCTOSITENIbHOM MO3HABATEIbHOM N1€ATENbHOCTH, HAYYHBIM METO/AAaM IO3HAHMS,
(OopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

obOecrieueHue yCJIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyYarOIUMUCS
OIbITa Pa3HOOOpPa3HOM MAESATEIbHOCTH, MO3HAHHUS U CAMOIO3HAHMS, KIIFOUEBbIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIMINX YHUBEPCAJIbHOE 3HAYEHUE IS
pa3IMyYHBIX BUOB JESTEIBHOCTH;

dopMupoBaHUe yMEHUI OOBSACHATH U OLEHUBAThH SIBJICHUS OKPYXKAIOIIETO
MUpPa Ha OCHOBaHUH 3HAHHWH U OTIBITA, TOJYUYEHHBIX MPU U3YYCHUN XUMUU;

¢opMupoBaHnue 'y oOydaloolmUXCsl T'yMaHUCTHUECKUX  OTHOUICHMI,
NMOHMMAaHUS IIEHHOCTH XUMHUYECKHX 3HAHUWA JUIsi BBIPAOOTKH AOKOJIOTHUYECKU
1e7ecoo0pa3HOro TOBEICHUS B OBITY W TPYIOBOM JEATEIBHOCTU B IEJISIX
COXPaHEHUS CBOETO 3/I0POBbs M OKPYKAOLIEH MPUPOIHON CPEIbI;

pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIHUTAHUID Ha OCHOBE YCBOGHHUSI OOIEUYEIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Npo¢uis U HampaBiICHHOCTH JajbHEHIIero
oOy4eHus.

Jns oOyuaronmxcst ¢ PAC wusydyenwe kypca «XUMHUU» TaKKE HMEET
KOPPEKLIMOHHO-PA3BUBAIOLIYI0 HANpPAaBICHHOCTh. M3ydeHue mnporpaMmmsl Kypca
JaeT BO3MOXHOCTh oOydaromuMca ¢ PAC cucremaruzupoBaTh 3HaHMsS 00
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OKPY’KarOIEM MHUPE U CBSI3aTh UX C COOCTBEHHOMN MPAKTUYECKON JNEATEIbHOCThIO U
MOBCEIHEBHOM KU3HBIO, PA3BUBATh HHTEPEC K OKPYKAIOIIEMY MUDY.

[Ipu stom oOyuaromuecss ¢ PAC, kak npaBuio, MOTYT JEMOHCTPUPOBATH
YCHEUTHOCTh B HM3YYCHUH TEOPETHUUYECKHUX OCHOB XHMHH: IMOHSATHOE BU3yaJIbHOE
MpeJCTaBiICHuE Tepuoanueckoro 3akoHa .M. MenaeneeBa, CTpOCHHS aToma,
yeTkas rpaduyeckas 3aruch MPOTEKaHUS XUMUUECKUX PEaKIUi, - BCE ATO CO3/1aeT
NPEANOChUIKM JUIS MHOTUX IIKOJRHUKOB ¢ PAC 104yBCTBOBAaTh CBOIO

KOMIIETEHTHOCTH B 3TOH 00JIaCTH.

[puHuun, moaxoasl U 0codbIe 00pa3oBaTebHbIC MOTPEOHOCTH
CHCTEMHO-AEATENPHOCTHBIN TOAXO0M, MPEAIONaralolui aKTUBHOE BOBJICYEHUE
ydalierocsi B y4yeOHYI0 JEeATEIbHOCTh Ha OCHOBE €r0 MHTEPECOB U C yUETOM
0COOEHHOCTEN €ro MOTUBALIMOHHOM C(EpBHI.

[IpyHIMI KOMIUJIEKCHOCTH, NPEIIOJNArallnid CBsI3b H3YyYEHUs COACPKAHUS
npeaMera «XUMHsD € COIEP)KaHUEM JIPYTHX MPEeJIMETHBIX 00JacTel, B TOM YucIie
KOPPEKLIMOHHO-Pa3BUBAIOIINX KYPCOB.

[TpyHIMIT TPEEMCTBEHHOCTH, OMNPEACISAIONUNA HEO0OXOJUMOCTh OMpEIEICHUS
YPOBHSI aKTyaJdbHOrO W ONWXaWIIero pa3BUTHS MU YyyeTa OO0pa30BaTENbHBIX
PE3yNbTATOB, MOTYYEHHBIX 00YYaIOIMMCS KaK Ha Tane HadaJlbHOW IIKOJbI, TaK U
Ha Ka)kJ1I0M 3Tare o0y4yeHus: B OCHOBHOM LIKOJIE.

NunuBuayanbHpli U nud@epeHpoBaHHbll  MOAX0Abl. DOpMBI U METObI
oOyueHus, MOPSIIOK U3yUEHUs U CJI0KHOCTh OCBOCHHUS YYEOHOTO MaTepraia MoryT
BAPBUPOBATHCSA B 3aBUCUMOCTH OT YPOBHS ITO3HABAaTEJIbHOIO W SMOLMOHAIBHO
JUYHOCTHOTO Pa3BUTHs, KOHKPETHBIX CHUJIBHBIX U CIA0BIX CTOPOH Yy4allerocs c
PAC.

Komananselil moaxox — sl MOJyYEHUsI YCTOWYNBBIX PE3YJIbTATOB, MOJTHOLEHHOIO
OCBOCHHMS IMPEIAMETHOIO MaTepuana, pa3BUTUA JKA3HEHHOM KOMIIETEHIUHU
oOyuatomuxcs ¢ PAC HE0oOX0AMMO COTNIaCOBAaHUE YCHIIMM BCEX CHEIHATUCTOB,
HENOCPEICTBEHHO YYaCTBYIOIIUX B 00y4eHUH (YUUTEJIEH, ThIOTOPOB, NIEJaroroB U
CHELUATMCTOB IICUXO0JIOrO-I1EJArOTMYECKOr0 COMPOBOXKICHHUS ).
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XapakTepucTHKA 0CO0bIX 00pa30BaTeIbHBIX MOTPEOHOCTEH

s s¢dextuBHON opranu3anuu oOydenus yuyammxcsi ¢ PAC mo npeamerty
«Dusnka» HEoOXOIMMO ONMUPATHCA Ha CIEAyIolue ocoOble 00pa3oBaTeNIbHbBIC
NOTPEOHOCTH:

- B HUCIOJIb30BaHUU crieuuuunbix ans oOywatomuxcsi ¢ PAC meronos,
METOJMK, IPUEMOB U CIOCOOOB MOAaUM y4eOHOTro Marepuaia, HeOOXOAUMBIX IS
YCHEIIHOTO0 OCBOEHUsI 00pa30BaTeIbHON IPOrPAMMBIL;

- B HCHOJb30BAaHUM CIEUU(UUECKUX CPEJICTB OO0yuyeHus (Hampumep,
JIOTIOTHUTEIHHON BU3yalIM3alli1, TOTIOTHUTEIBHBIX CPEACTB MOOILIPEHUS U CPE/ICTB
JUISL CO3JIaHMsI CUTyaluu ycrexa), Oosnee auddepeHurpoBaHHOM, '"MOIIAroBOM"
oOy4eHUU;

- B HCIIOJIb30BAHUU CPEJCTB, CTUMYJHPYIOMIUX MOTHUBAIMIO YYaIlIEerocs C
PAC x 00y4yeHuto, mpexJie BCero CBsI3aHHBIX CO C(hepoil ero HHTEPECOB;

- B CO3JJaHUH U MOJIEPIKKE YETKOW BPEMEHHO-TIPOCTPAHCTBEHHON CTPYKTYPBI
00pa3oBaTeabHOM Cpeibl, B OpraHu3aliK KJIaCCHOTO MOMEILIEHUS U paboyero mecra
yyallerocsi, yMEHbIIAIOMIeW BO3MOXHOCTh BO3HUKHOBEHHUS HEaJEKBAaTHOIO
MOBE/ICHHUS BO BPEMsI YPOKa;

- B y4eTe OCOOEHHOCTEW CEHCOPHOUN UYyBCTBUTEIBLHOCTHU (MpEeaynpexIcHUE
CUTyallul, CBS3aHHBIX C CEHCOPHBIM JHUCKOM(OPTOM B 3aBUCUMOCTH OT
O0COOEHHOCTEH yJarierocs);

- B Pa3BUTHUH NMOTPEOHOCTH B peUEBOM KOMMYHHUKAIIMH U OKa3aHUE TOMOIIH B
€€ HCIOJIb30BaHUM HEMOCPEJCTBEHHO B CHUTyallud OOUIEHUSI Ha YypOKax
MaTeMaTHKHU;

- B UHAMBUAyaJM3allUM CHUCTEMBbl OLIEHMBaHUS  0Opa30BaTeNIbHBIX
pe3yIabTaTOB;

- B MIOJJIEPKKE MEPEHOCa OCBOEHHBIX YHUBEPCAIBHBIX yUeOHBIX TEHCTBUHN U3

OJTHOM IpEeIMETHOM 00JacCTH B APYTYIO.

Mecto yyeOHOro npeamera «XuMus»» B y4eOHOM IUIaHe
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B coorBerctBH ¢ DPI'OC OO0 «Xumusa» HABIAETCI 00A3aTEIIbHBIM
peMeTOM Ha YypOBHE OCHOBHOro oOmiero oOpa3zoBaHus. JlaHHas mporpamma
peaycMaTpUBaeT N3ydYCHHE XUMUU Ha 0230BOM YpOBHE B 00BEME 10 2 4 B HEICITIO

B 8,9 u 10 kiaccax.

COJEPXXAHUE YUEBHOI'O [TPEJAMETA «XUMMUS»

8 KUIIACC

IlepBoHaUYa/bHbIE XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMHM B KM3HM 4Ye€lIOBEKa. Tena W BEIIECTBA.
duzryeckre CBOICTBA BEIIECTB. ArperarHoe coctostHue BemiecTB. [loHsatue o
METO/IaxX IMO3HAHWS B XUMHH. XUMHUS B CHCTEME HayK. UHCThIE BEIIECTBA M CMECH.
CriocoObl pa3jiesieHust CMeCei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE dJeMEHThl. CHUMBOJIBI XUMHUYECKUX
aeMeHTOB. [IpoCThIe U CIIOXKHBIEC BEIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHHE.

Xumuueckas (Gopmysa. BaleHTHOCTP aTOMOB XHMHYECKUX DJIEMEHTOB.
3aK0H TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENBHAs aTOMHAs Macca.
OTHOCHTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBasi OJIT XUMHUYECKOTO DJIEMEHTa B
CO€JIMHEHUHU.

dusnyeckre 1 XUMUICCKUE SBICHHS. XUMUYECKast PEaKIus U e€ IPU3HAKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHusa. Knaccudukanus
XUMUYECKUX PEaAKIUi (COeIUHEHUS, PA3I0OKEHUS, 3aMEILICHUs, OOMEHA).

XUMHUYECKAN DKCHEPUMEHT: 3HAKOMCTBO C XUMHYECKOW TOCYIOH, C
npaBuiamMu paboThl B JIaO0opaTopuu W mpuéMamu oOparieHus: ¢ J1abopaToOpHBIM
o0oOpyJOoBaHUEM; W3yYCHHE M ONHUCaHWe (U3NYECKHX CBOWCTB 0Opa3IoB
HEOPTaHWYECKUX BEMIECTB; HaOMoneHne (HU3N4ecKuX (TJIaBJICHUE BOCKA, TAsHHE
JbJa, pacCTUpPaHUE caxapa B CTYIKE, KUTIEHUE U KOHJICHCAIIUS BOJIbI) U XUMUYECKUX
(ropeHue cBeuHd, MPOKAJMBAHWE MEIAHOW MPOBOJIOKH, B3aUMOJCHCTBUE Mella C
KHUCIIOTOM) SIBIICHUH, HAOTIOZICHUE 1 ONMCAaHNE TPU3HAKOB MPOTEKAHUS XUMUIECKUX
peakuuii (pasyioKeHHe caxapa, B3aUMOJEHCTBHE CEPHOM KHUCIOTHI C XJIOPHUIIOM

Oapus, paznoxenue rugapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE
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xene3a ¢ pactBopom conu Menu(Il)); nzyuenne crnocoboB pazaeneHuss cMecen (C
MTOMOUIBIO MarHura, bunsTpOBaHUE, BBIITAPUBAHUE, TUCTUJUISLAS,
xpoMarorpadusi), TPOBEICHWE OYUCTKH TIOBAPEHHOW COJIM; HAOMIOICHUE |
ONMMCAHUE PE3YIbTATOB MIPOBEACHUS ONbITA, WILUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUS
MaccChl; CO3/IaHUE MOJIeNIeld MOJIEKY (IIapOCTEPIKHEBBIX).

Bakueiiume npeacTaBuTe M HEOPraHMYeCKMX BelleCTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 3lneMEHT U mpocToe
BemecTBO. Haxoxaenue kuciopoaa B MNpupojae, (Ppu3nueckue U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenuwe kucnopona. CrocoOsl
MOJIYYCHHUS] KHUCIIOpoJa B JabopaTopud U MPOMBINIIEHHOCTH. KpyroBopoT
Kuciopoaa B mpupojie. O30H — ajuioTpornHas MOAU(PUKALUS KUCIOPOa.

TernoBol 3hPeKT XUMUYECKON peakIuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUUECKHE peakiuu. TOIUIMBO: yrojb U METaH. 3arps3HEHUe
BO3]lyXa, yCUJIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHrne 030HOBOTO CIIOA.

Bonopon — snemeHT u mpocrtoe BemiecTBo. Haxoxkaenue Boaopona B
npupoe, GU3ndecKrue 1 XUMUIECKUE CBONCTBA, MPUMEHEHHE, CITIOCOOBITIONYYCHHUS.
Kucnots! u conu.

KomnuectBo BemectBa. Momb. MonsipHas macca. 3akoH ABOraiapo.
MousipHblii 006EM ra3oB. PacdéThl M0 XUMHUYECKUM YPaBHEHHUSIM.

duznyeckue CBOMCTBA BOAbl. Boma kak pacrBoputenb. PacTBOpHI.
HachlneHHble ¥ HEHACHINIEHHBIE PACTBOPEL. Pacmeopumocms eéewecms 6 6ooe.’
MaccoBast 10J1 BEIIeCTBa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTBOpoB B NpHposie U B XU3HM 4YesioBeka. KpyroBopot BoAbI B MPHUPOJIE.
3arpsi3HeHHne NpUPOAHBIX BoJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxaius Heopranudeckux coeauHenuil. Oxcuanl. Knaccudukarus
OKCHUJIOB:  cojeoOpa3yronue (OCHOBHBIC, KHUCIOTHBIC, amM{pOTEpHbIE) U
HecosieoOpasyromue. HomeHknaTypa oKCHIoB (MEXIyHApOaHAS U TPUBHAIIbHAS).
Pu3NUeCKUe U XUMUYECKUE CBOMCTBA OKCUIOB. [lomyueHre OKCuIoB.

OcHoBanusi. Knaccudukanuss ocHoBaHUN: WIENOYM W HEPACTBOPUMBIE

! KprI/IBOM 0003HaYEH yqe6an71 Marepual, KOTOpLIfI HU3yvacTCs, HO HEC BBIHOCUTCA Ha IMPOMEKYTOYHYIO U UTOIOBYHOATTECTALIUIO.
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ocHoBaHMs. HomeHkiaTypa OCHOBaHMM (MEXAyHapoJIHas U TPUBHUAIIbHAA).
PU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBaHM M. [loirydeHrne OCHOBaHU.

Kucnotsl. Knaccudukanusa kucinor. HomeHknatypa KuciaoT(Mex1yHapoIHast
U TpuBUaibHasA). PU3HUECKUE U XUMUYECKHE CBOMCTBA KUCIOT. Psia akTuBHOCTH
metauioB H. H. bekerosa. [loiyuenne kucnor.

Comn. HomeHknarypa cosneit (Mexx1yHapoaHasi U TPUBHAIIbHAS).
PuU3nYECKUe U XUMUYECKUE CBOKMCTBA cosel. [lonydeHue conen.

['eHeTnueckas CBSI3b MEXK]y KJIaCCaMHU HEOPTAHUYECKUX COCTUHECHUMU.

XWMUYECKUN DKCIIEPUMEHT: KadyeCTBEHHOE OIPEIEICHUE COAEpKaHUs
KHCIIOPOJIa B BO3AYyXE; MOJTyYeHUE, COOMpaHue, paclio3HaBaHUE U U3YyYEHUE CBOWCTB
KHUCJIOpO/a; HAOJII0JICHUE B3aUMOJICHCTBHUSI BEIIECTB C KUCIOPOJIOM M YCIIOBHS
BO3HMKHOBEHHUS W TPEKpallleHus ropeHus (moskapa); 03HaAaKOMJICHHE coOpasiamu
OKCUJIOB U ONHCAHHE HX CBOMCTB; MOJyuyeHHE, cOOMpaHue, paclO3HABaHUE U
M3y4€HHE CBOWCTB BOJIOpOJia (FOpEHUE); B3aUMOJCUCTBHE BOAOPOAA C OKCHIOM
meau(Il) (Bo3MOXKHO HMCTONB30BaHUE BHUIEOMATEPHANIOB); HAOIIOICHHE 00pa3IloB
BEIIIECTB KOJMUYECTBOM | MOJIb;, HCCIEAOBAaHHWE OCOOCHHOCTEW pPacTBOPEHMUS
BEIIECTB C PAa3JIMYHOM pPaCTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C
OIPEICIIEHHON MaCcCOBOM JI0JIEN PaCTBOPEHHOIO BENIECTBA; B3AUMOJICHCTBUE BOJIbI
c wMerauiamMu  (HaATpueM U KaJibllieM) (BO3MOXKHO  HCIMOJIb30BAHUE
BHUJICOMATEPHUAIIOB); OMPEACICHUE PACTBOPOB KHUCIOT M ILIEJIOYEH C MOMOUIBIO
WHJIMKATOPOB; HCCIE0BaHUE O0Opa3I0B HEOPTraHWYECKUX BEIIECTB Pa3IMUHbBIX
KJIACCOB; HAOJIIOJICHUE M3MEHEHHUS OKPACKH MHIAMKATOPOB B PAaCTBOPAX KHUCIOT U
niesiouen; m3ydeHwe B3aumojencTBus okcupa Menu(Il) ¢ pactBopom cepHoit
KUCJIOTBI, KHCJIOT C METalUlaMHM, PEaKUuid HeUTpalIu3aluu; MOJIy4YCHUE
HEpPACTBOPUMBIX OCHOBAHHWI, BBITECHEHUE OJHOI0 METAJUIa JIPYIMM W3 pacTBOpa
COJIM; PEUICHHE OHKCIEPUMEHTAJbHBIX 3aJad 10 TeMe «BakHelmme Kiacchl
HEOPTaHUYECKUX COEIUHEHUIN.

Iepuoauueckui 3axkoH u llepuoguyeckass cucreMa XHUMHYECKHX
yiemMenToB JI. U. MengeneeBa. CrpoeHue aTroMOB. XMMHU4YECKAsl CBSA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU
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[lepBbie TIOMBITKH KJIaCCU(UKAIIUU XUMUUYECKUX 3JjieMeHTOB. [loHsitne o
IPYINaxX CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIC METAJLIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEpPHBIE OKCUIBI
Y TUJPOKCHUJIBI.

[lepnognueckuit 3akoH. Ilepuoguyeckas cucreMa XMMUYECKUX JJIEMEHTOB
. W. MenneneeBa. KopoTkonepuognas W JUIMHHONEpUOJHAS  (OPMBI
[Tepuoanueckoit cucreMbl XuMH4eckux 3neMeHToB [[. Y. Menaeneesa. Ilepuomasl
Y Tpynnbl. OU3UYECKHUN CMBICI MOPSAKOBOTO HOMEpPa, HOMEPOB MEPUOIA U TPYIIIbI
AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX s1iep. M3oTonsl. Onexktponsl. CtpoeHue
ANIEKTPOHHBIX  000JI0YeK aToMoB TepBbIX 20 XMMHYECKHUX  3JIEMEHTOB
[Tepuomnueckount cucrembl J[. U. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA TI0 ero noyuoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHS pajJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB M0 TpyInaM U nepuoaaM. 3HaYCHUE
[Teproanyeckoro 3akoHa u [leprnoandeckoi CUCTEMbl XUMUYECKUAX SJIEMEHTOB JIJIS
pa3BUTHUS HayKu U npakTuku. /. 1. MenaeneeB — yu€Hblii U rpakIaHUH.

Xumudeckasi cBsi3b. KoBaneHTHas (MoJsipHas U HETOJISIPHAsl) CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAS CBSI3b.

Crenenb okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTEIIHLHBIE PEAKITUU.
[Iponieccrl OKMCIIEHUSI U BOCCTAHOBJICHUA. OKUCIUTETN U BOCCTAHOBUTEH.

XUMHYECKUI DKCIIEPUMEHT: HW3Y4YCHHE OO0pa3lloB BEIIECTB METAUIOB U
HEMETAIJIOB; B3aMMOJEHCTBUE THUIPOKCHUJA LHMHKA C pPacTBOpaMHM KHCIOT U
IEJI0YEH; MPOBEACHUE OMNBITOB, WUIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIbHO-

BOCCTAHOBUTEJBHBIX peakiuil (rOpeHue, peakiuu pa3aoKeHus, COeTUHEHNUS ).

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXINpEeIMETHBIX CBSI3€M MPU HU3yYEHUM XUMHHM B 8 Kiacce
OCYIIECTBISIETCS Yepe3 HCMOJb30BAaHUE KaK OOIUMX €CTECTBEHHO-HAYYHBIX
MOHSTUIN, TaK U TOHSATHUM, SIBJISIIOIIMXCS CUCTEMHBIMU JIJI1 OTIIEJIbHBIX MPEAMETOB
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€CTECTBEHHO-HAYYHOI'O I[HUKJIA.

OO1mme ecTeCTBEHHO-HAYYHbBIC TIOHITHS: HAyYHbIH (akT, TUIOTE3a, TCOPHS,
3aKOH, aHaJ3, CHHTE3, KIAcCHU(pHUKAIUA, ICPUOJIUNIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHKE, H3MEPEHHE, MOJICIIb, SIBIICHHUE.

dwusuka: Mmatepusi, aToM, JICKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYCCKUN 3apsij, BEIIECTBO, TEIO, O0OBEM,
arperaTHoe COCTOSIHHUC BEIECTBA, ra3, (QU3WYCCKUC BEIUYMHBI, CIUHHIIBI
U3MEPEHHS, KOCMOC, TUTAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, nprxanue, ornocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEpabl, TOPHBIE OPO/IbI,II0JIE3HBIE

HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M xXuMH4ecKasi peakiuus

[lepnognueckuil 3akoH. Ilepuoguyeckas cucreMa XUMHUYECKUX JJIEMEHTOB
. . MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOICTB
XUMHUYECKHUX DJIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KaIus, KAJIBLKA U UX COCIMHECHUN
B COOTBETCTBHH C MOJIOKEHUEM IEMEHTOB B [lepronnueckoit cucreme HCTPOSHUEM
UX aTOMOB.

CrpoeHne BeniecTsa: BUIAbl XMMHUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMHYECKOU CBA3U.

Knaccuduxanus 151 HOMEHKJIaTypa HEOPTaHUYECKHUX BEILIECTB
(MexIyHapoaHasl U TPUBUAJIbHAS). XMMUYECKHE CBOMCTBA BEUIECTB, OTHOCAILIUXCS
K Pa3iM4yHbIM KJIacCaM HEOPraHUYECKUX COCIMHEHUM, TEHETHYECKas CBs3b
HEOPTaHUYECKUX BEILIECTB.

Knaccudukanums XuMu4ecKuxX peakifii o pa3inyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYAaCTBYIOIIMX B pEaKIMHM BEHIECTB, MO TeIIoBOMY 3(deKkrty, 1o
U3MEHEHHUIO CTETCHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHJAOTEPMUUYECKUE PEAKLUU, TEPMOXUMUYECKHE

ypaBHEHUSI.
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[Tonsitue o ckopoctu xumuuecko peakiuu. IloHsTre 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHYECKUX peakuusiX. [IoHsITHEe 0 TOMOTeHHBIX U TeTepOreHHBIX
peakuusax. [lowamue o xumuueckom pagHnogecuu. Daxkmopwvl, eauAOWUE HA
CKOpPOCMb XUMUYECKOU peakyuu U NOJIOHCEHUe XUMULECKO20 PABHOBECUSI.

OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIMKM, AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEAKLIHH. CocraBnenue YpaBHEHHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCHOJBb30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOIUALIAN. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AMCCOIMAIMUA BEUIECTB C PA3JIUYHBIMU BHUIAMHU
XUMHUUYecKko# cBsi3u. CteneHpb quccounanuu. CuiibHbIE UCIA0bIE SJIEKTPOIUTHI.

Peakiiuu nonHoro oomMeHa. Y ciioBus IpOTEKaHUs peakiuii HOHHOTO OOMeHa,
IIOJIHBIE W COKpAlI€HHbIE HMOHHBIE YypaBHEHUs peakiui. CBOMCTBAa KHUCIOT,
OCHOBAHMI U COJICH B CBETE MPEJICTABICHUN 00 3JIEKTPOIUTHUECKOM JUCCOIUAIINH.
KauectBeHHble peakiiuy Ha MOHBL. [lonamue o euoponuze coueu.

XUMUYECKUI SKCIEPUMEHT: O3HAKOMJIEHHE C MOJICNISIMH KPUCTAJUIMUECKUX
PEMIETOK HEOPTAaHUYECKUX BEIIECTB — METAJIJIOB M HEMETAIUIOB (rpaduTa 1 anmasa),
CJIOKHBIX BEIIECTB (XJIOpUJA HATpUS); UCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH
XUMHUUYECKON peakluu OT BO3JACUCTBUS pa3IMYHbIX (HaKTOPOB; HCCIEIOBaHUE
ANIEKTPONPOBOIHOCTA PACTBOPOB BEIIECTB, IMPOIECCa AUCCOIMALMUA KHUCIIOT,
miesioued U cosed (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHANIOB); MPOBEIACHUE
OTIBITOB, WJUTIOCTPUPYIOIIMX TPU3HAKKA TPOTEKAHUS PEaKIMii MOHHOTO OOMEHa
(oOpazoBaHue ocanaka, BbIJCICHUE Ta3za, oOpa3oBaHUE BOJIbl); OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEaKIUi
(ropeHue, peakiuu pa3iioKeHUs, COCIUHEHMs); PacClO3HABAaHUE HEOPraHUYECKHUX
BEIIECTB C ITIOMOINIBI0O KAUYECTBEHHBIX pEaKkIuid Ha HOHBI, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTansbl 1 X coeIMHEHUS

OOmrast xapaktepucTuka ragoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (pU3MUecKHe CBOMCTBA MPOCTHIX
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BEIL[ECTB — rAJION€HOB. XMMHUYECKHE CBOWCTBA HA MpUMeEpe Xjopa(B3auMoJIeiCTBHE
C MeTaJllaM{, HEMeTajulaMH, Iejaodamu). XsopoBojaopod. CossiHas KHUCIIOTa,
XAMHUYECKHE  CBOWMCTBA, MOJIydeHHE, npuMeHeHue. JleiictBue xiyopa U
XJIOPOBOAOPOJA HA OpTaHU3M YeJloBeKa. BaxkHelne XIopuabl U NXHAXO0KICHUE B
IpUPOJE.

O6mas xapaktepuctuka 371eMeHTOB VIA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUS.

Crpoenue u pu3HUECKHEe CBOMCTBA MPOCTHIX BELIECTB — KMCIOPOJA U CEPBHI.
AmnoTpornHble MOAU(PUKAIIMK KUCIOPOAa U cepbl. XMMUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/1, CTpoeHUE, (U3UYECKUE U XUMUYECKHE CBOMCTBA. OKCHUIBI CEpPhI KaK
MPEACTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIIOTa, (PU3NYECKUE U XUMHUYECKHE
CBOIiCTBa (00OIIME Kak TMPEACTABUTENsT Kiacca KHUCIOT U crenudduueckue).
XHWMHUYECKHE PEaKLUH, JIEKAIINE B OCHOBE MPOMBIILIEHHOTOCNOC00a MOTy4YEeHHUS
cepHoil kucioThl. [Ipumenenne. Conau cepHOM KUCIIOThI, KAU€CTBEHHAs peaKus Ha
cynb(dar-uon. HaxoxxneHnue cepbl U €€ COCIMHEHHN B TPUPOJE. XHUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH cpedbl COENUHEHHUSIMU Cepbl (KUCIOTHBIE JOXKAM,
3arpsiI3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €TI0 MPeJOTBPAIICHHUS.

OO0mmast xapakrepuctuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

A30T, pacrpocTpaHeHue B MpUpoae, PU3NYECKUE U XMMHUYECKHUE CBOMCTBA.
KpyroBoport a3orta B npupoje. AMMHAK, €ro (pu3ndeckue u XuMUYECKHUE CBOWCTBA,
noyiyueHue W npumeHenne. Conu aMMOHHUA, WX (U3MUECKHE W XUMUUYECKHE
CBOICTBa, mpumMmeHeHue. KauecTBeHHass peakiusi Ha HOHbI aMMOHMS. A30THas
KHCJIOTa, €€ ToJydyeHue, (pu3nueckue W XUMHUYECKHE CBOMCTBa (0O0IME Kak
MPEAICTaBUTEINS Kjlacca KUCIOT U crnenuduieckue). Mcnonb3oBanue HUTPATOB U
coJiell aMMOHHS B KaUeCTBE MUHEPAJIbHBIX yI0OpeHU. XMMHUYECKOEe 3arpsi3HEHHE
OKpYy’)Karoumenl cpeabl COCAUHEHUSIMU a30Ta (KUCIOTHBIE JIOKAHW, 3arpsi3HEHHE
BO3]1yXa, ITOYBBI U BOAOEMOB).

docdop, amnorponHbie Moaudukanuu pochopa, uznueckne UXUMHUIECKUE
cBoiictBa. Oxcua dochopa(V) u pochopHas kuciaora, PU3NIECKUEe U XUMUIECKUC
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cBoiicTBa, mnosydenue. HMcmonb3oBanue QocPaToB B KauyecTBE MHUHEPAIbHBIX
ya00pEHUH.

OOmas xapaktepucTuka 31eMeHTOB [VA-rpynnbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIC CTETICHH OKUCIIECHUS Ha >KUBBIE OPTraHU3MBbI, MOJyUYECHHE U
IpUMEHEHHE. DKOJOTHYeCKHe MpoOJIeMbl, CBA3aHHbIe ¢ okcuaoM yrieponaa (IV);
rUNoTe3a Mo0aNbHOrO MOTEIUICHHUS KIIMMAaTa; MapHUKOBBIN 3¢ dexT. YronpHas
KHCIIOTa U €€ COoJlM, UX (PU3Myeckue M XMMHYECKHE CBOWMCTBA, MOIY4YEHUE U
npumeHeHue. KadecTBeHHass peakuuss Ha KapOoHaTHOHBL. Vcmonb3oBaHMe
KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM XO35UCTBE.

[lepBoHaUabHBIE TOHATHUSI 00 OPraHMYECKUX BEIIECTBAX KAKO COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUIEH, alleTUICH, 3TaHOJ, TJIULEPUH,YKCyCHas! KUCIIO0Ta).
Ux cocmas u xumuueckoe cmpoenue. IloHsiTHE O OHOJOTHYECKH BaXKHBIX
BEIIIECTBAX: KHUpaX, OeyKax, YrieBojJax — M HMX pOJM B JKU3HU YEJIOBEKa.
MamepuanvHoe eOuHcmeo opeaHU4ecKux U HeoOpP2aHu4eCKUx cOeOUHeHuUl.

KpemHunii, ero ¢usnueckue W XHWMHYECKHE CBOWCTBA, TOJyYCHHUE U
npuMenenue. CoeiMHEHUs KpeMHUs B mpupoae. O0uiue npeacTaBieHus 00 OKCHUae
kpemauss (IV) m kpemuueBoit kuciore. CHUIIMKAThI, UX HCIOJb30BAaHUE B OBITY,
MEIULMHE, MPOMBILUIEHHOCTH. Baoicheuwue cmpoumenvhbvie Mamepuansl:
Kepamuka, cmekio, yemeHnm, OemoH, dxicenezobemon. I[Ipobremvl 6e3onachozo
UCNONIL308AHUSL CPOUMENbHBIX MANEPUATO8 8 NOBCEOHEBHOU HCUSHUL.

XUMHYECKHUI SKCTICPUMEHT: U3YUeHUE 00pa3I[0B HEOPTaHMUECKUX BEIECTB,
CBOMCTB COJISSHOM KHMCJIOTHI; IPOBEACHUE KaUeCTBEHHBIX PEaKIUi Ha XJIOPUIAHUOHBI
U HaOJIOJIEeHUE MPU3HAKOB WX MPOTEKAHUS; OIBITHI, OTpaKaroue (HU3NIECKUue U
XUMUYECKHME CBOMCTBA TAJIOTCHOB M WX COCIWHEHUN (BO3MOKHO HCIIOIH30BaHUE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHE C oOpa3laMu XJOpHUJIOB (TajJoTeHHUJIOB);
O3HAKOMJICHHUE ¢ 00pa3liaMu Cepbl K €€ COCTUHEHUSIMH (BO3MOKHO UCIIOIH30BaHUE
BUJIEOMATEPHUAIIOB); HAOIIOJEHHUE Tpoliecca OOyriauBaHUs caxapa MoJ JeUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI; H3y4YEHHUE XUMHUUYECKUX CBONCTB
pa30aBIEHHOI CEPHON KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOM PEaKINu Ha Cyibdart-
MOH W HaOJI0JiIeHWEe MpHU3HaKa e€ MPOTEKaHUS, O3HAKOMJICHHE C (PU3UYECKUMHU
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cBoiicTBaMu a3zora, (Gochopa U HX COeAMHEHUH (BO3MOXXHO HCIOIb30BaHUE
BHUJICOMATEPHUAIIOB), 00pa3laMu a30THBIX M (OChHOPHBIX yA0OpPEHU; MOJydeHHE,
coOupaHue, pacro3HaBaHWE€ M U3YYEHUE CBOMCTB aMMHUaKa; NPOBEJICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHUS U (HochHaTHOH U U3YUEHUE MTPU3HAKOB UX
IIPOTEKAHMS, B3aHUMOJECUCTBUE KOHLEHTPUPOBAHHOW A30THOW KHCIJIOTBI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB); U3yUYCHHE Mozenein
KPUCTAJUIMUECKUX PEIIETOK anmasza, rpadura, ¢yiepeHa; O3HaAKOMJICHHE C
MPOIIECCOM  aJICOPOIIMU PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIJIEM H
yCTPOMCTBOM MPOTHBOra3a; MoJy4yeHUe, cOOMpaHHue, paclio3HaBaHUE U U3yUYCHHE
CBOMCTB YIJIEKMCIIOTO T'a3a; MPOBEACHUE KaUeCTBEHHBIX pEaKlMii Ha KapOoOHAT- H
CWJIMKAT- HOHbl W M3yYEHHE IMPU3HAKOB HMX NPOTEKaHUS; O3HAKOMJIEHHE C
MPOAYKIMEN CUIIMKATHOW TPOMBIIIIEHHOCTH;, PEIIEHNE SKCIEPUMEHTAIIbHBIX 3a7a

o treMe «BakHelmue HeMeTaJUIbl 1 UXCOEIUHECHU.

10 KJIACC

MeTaJuibl U X COeIMHEHUS

OO1as XapakTepruCTUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux mnosiokeHusa B llepuonnueckoil cucremMe XuMHUYecKHX dneMeHtoB /. .
MenpeneeBa u ctpoeHust atoMoB. CTpoeHHe MeTauioB. MeTtamyeckas CBsA3b U
METAUIMYECKAsT ~ KPUCTAJUIMUECKass  PEmETKA.  DIEKTPOXMMHUYECKHMU  psij
HaIpsHKeHU MeTauioB. PU3nyecKre U XMMUYECKHe CBOMCTBa MeTaioB. O01ue
crocoObl MmoydeHus MeTawioB. [loHSATHE O KOpPpO3WHM METaUIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOoppo3uu. CriiaBel (CTalb, YyT'yH, TIIOPATIOMUHUMN, OpOH3a)
U UX IPUMEHEHHE B OBITY ¥ IPOMBILICHHOCTH.

[Ilesounble MeTaiIbl: MOJIOKEHNE B llepnoandeckon cucreMe XMMUYECKUX
aneMeHToB . 1. MenneneeBa; cTpoeHUE UX aTOMOB; HAXOXKJIEHUE B IPUPOJE.
du3nyecKue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKCUIIbI U
TMAPOKCUIBl HAaTpus W Kanud. [IpuMeHeHue WIeNOYHBIX METALIOB U HX
COCIMHEHUM.

[[lemoyHO3EeMENBHBIE METAUIBI MAarHWUW W KaJdbLUWW: TOJIOKEHUE B

[Tepuoanueckon cucreMe xumudeckux 3yiemeHToB 1. 1. Menaeneesa; cTpoeHUe ux
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aTOMOB; HaXxOXkAcHUE B npupoje. Pu3nuecKkue U XUMHUYECKHUE CBOMCTBA MarHUsH
KaJbITusl. BaxkHeime coequHeHnst Kaablns (OKCH, TUIPOKCU]I, coJin). JKECTKOCTH
BOJIBI M CIIOCOOBI €€ YCTpaHEHHUS.

AJTOMUHUN: TT0J105)kKeHHE B [leproandeckoi cucteMe XMMUIECKUX JIEMEHTOB
J. . Menneneesa; cTrpoeHHe aroMa; HaxOXKIAEHHWE B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMHHUSA. AMGOTEpHBIE CBOMCTBA OKCHJA U THIPOKCHIA
ATTFOMHUHUS.

Kenezo: monoxenune B llepuoanueckor CUCTEME XHUMUYECKUX 3JIEMEHTOB
J. 1. MenaeneeBa; CTpoe€HUE aTOMa; HaxoXAeHUE B mpupone. Pusnyeckue u
XUMHYCCKHE CBOMCTBa keie3a. OKCHabI, THApPOKcUabl u coym xkeneza (1) wu
xenesa(I1l), ux cocras, CBOMCTBA U MOTYUYEHHUE.

XUMHYECKUI HSKCIEPUMEHT: O3HAKOMIIEHHE C O00pas3llaMd METAJJIOB U
CIUIaBOB, WX (PU3NUECKUMM CBOMCTBAMH;, H3YyUYCHHE pPE3YJbTaTOB KOPPO3UU
METaZIOB  (BO3MOXKHO  HCIIOJIb30BAaHHE  BHUIECOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUS OKCHJIa KAJIbIUS U HATPUSA C BOAOW (BO3MOXKHO HCIIOIH30BaHUE
BHUJICOMATEPUAIIOB); MCCJICOBAaHUE CBOMCTB KECTKOW BOBI, Mpoliecca TOpPEHUs
JkKeJeza B KUCIopoAe (BO3MOXKHO HMCHOJIb30BAaHHE BUACOMATEPHUANIOB); MPU3HAKOB
MPOTEKAaHUSI KAauyeCTBEHHBIX pEaKIMii Ha HMOHbI (MarHus, KaJblMs, AJFOMUHMI,
nuHka, xenesa (II) u xenesa (III), meau (I1)); HaOmr01eHNE U OMTUCAHKE MPOLIECCOB
OKpalllMBaHWs TUJIJAMEHU WOHAMH HATpHsl, Kaaus W Kaublus (BO3MOXKHO
WCIIOJB30BaHUE  BUJIEOMATEPUATIOB); HUCCIETOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCHUA ATIFOMUHUS Y THAPOKCH/IA IMHKA; PEIICHUE SKCIEPUMEHTAIIBHBIX 337124
1o TeMe «BakHeume MeTauibl U UX COSAMHEHUS.

XuMHUA U OKPY:Ka0LIafa cpeaa

Hogkle matepuainsl 1 TexHOJIOTHH. BemecTBa 1 Mmarepualibl B OBCEAHEBHOM
JKU3HU dYesloBeka. XUMHUSA U 370pOoBbe. be3omacHoe HCIOIb30BaHUE BEIIECTB U
XUMUYECKUX peakiuid B ObiTy. [lepBas momoip Mpu XUMHYECKHUX OXKOTaX U
oTpaBiieHUsAX. OCHOBBI PKOJIOTHYECKOM T'PAMOTHOCTU. XUMHUUYECKOE 3arps3HEHUE
OKpY>Karolen cpenbl (mpeaenbHas JonycTuMas KoHueHTpanus BemecTtB — [1JIK).
Ponp xuMuu B perieHnu 3K0JIOTHIECKUX MPOOIIeM.
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[IpupoHble UCTOYHUKH YTIEBOAOPOJOB (yroib, IPUPOAHBIA ra3, HETh),
MPOJYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH.

XHUMHYECKMI 3KCHEPUMEHT: H3ydyeHHe oOpaslioB MaTepHalioB (CTEKJIO,
CIUTaBbl METAJIJIOB, MOJIMMEPHBIE MAaTEPHUAIIBI).

Me:xknpeameTHble CBSI3H

Peannszanuss MeXIpEeaIMETHBIX CBS3€M IIPU HW3YyYEHUM XUMHHM B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIMOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX
MOHSITUN, TaK U TOHATUHN, SBJISIONUINXCA CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOI'O IIUKJIA.

OO11ue ecTecCTBEHHO-HAayYHbIE MOHATHS: HAY4YHbIH (pakT, TMIOTE3a, 3aKOH,
TEOpHsl, AaHAJM3, CHHTE3, Kiaccu(ukanuus, NEePUOJUYHOCTb, HAOJIIOJEHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SIBJICHUE, MapHUKOBBIMI
s deKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusuka: Mmatepusi, aTOM, FIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI,U30TOIIHI,
pazoaKTUBHOCT, MOJIEKYJIa, ANEKTPUUYECKUI 3aps, IPOBOJHMKH,
MOJIYIPOBOJHUKH, JAUDJIEKTPUKH, (OTOSJIEMEHT, BEIIECTBO, TEIO0, O0BEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOpP, paCTBOPUMOCTh, KpUCTAJIINYECKast
pemérka, CruiaBbl, (U3MUECKUE BEIMYMHBI, CAMHULBI U3MEPEHUsS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, Apixanue, O6wocdepa, sKOCUCTEMA, MUHEPAIbHBIC
yIoOpeHusi, MHUKpPODJIEMEHTBhI, MAaKpOAJIEMEHTBI, TMHTATEIbHBIC  BEIIECTBA.
['eorpadus: atmocdepa, ruapochepa, MUHEpasbl, TOPHBIC MOPOBI, TMOJEC3HBIC

HCKOIIaACMBbIC, TOIIJIMBO, BOAHBIC PECYPCHI.

[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA YYEBHOI'O ITPEJJMETA
«XNMUS» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA
Pe3ynpTaThl 00y4eHHs 0 Y4eOHOMY MpeaMeTy « XUMHUs» B OTHOLICHUH BCEX
oOyuatomuxcst ¢ PAC oneHuBalOTCS MO OKOHYaHMM OCHOBHOTO OOIIETro
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oOpa3oBaHUs.

C yuetoM aud¢epeHIrpPOBAHHOTO XapakTepa TpeOOBaHUM K MIIAHUPYEMbIM
0o0pa3oBaTeNbHBIM pe3yJlbTaTaM TEKyIlas W MPOMEXKYTOUHAsh aTTecTalus IO
yu4eOHOMY TMpeaAMeTy «XUMHS» NPOBOJUTCA C HCIOJIb30BAHUEM HE TOJIBKO
CTaHIApPTU3UPOBAHHBIX, HO U  pa3pa0OTaHHBIX MEJAaroroM KOHTPOJIbHO-
U3MEPUTENIbHBIX MAaTEPHUAJIOB.

[TpumeHneHne k 00yJaroIMMCsl BHEIIHUX CTaHJAPTU3UPOBAHHBIX MPOLELYP
OLICHKH JOCTIDKEHUH TO TPEAMETY, B TOM HYHCIE BCEPOCCHUICKHE MPOBEPOUHBIC
paboThl, MNPOBOAMTCA TOJBKO €  pa3pelieHuss poauTeneil  (3aKOHHBIX
npexacraBuTenei) ooyyaromuxcs ¢ PAC u/unu ¢ pazpenienus caMux ydauuxcsi, Ipu
JOCTHKEHUH UMU | 6-11€THETO BO3pacTa.

Pe3ynbTarhl MpOMEXYyTOUYHOM aTTeCTallMd UCHOJIb3YIOTCS MPHU pa3paboTKe U
KOPPEKTUPOBKE aIaliTUPOBAHHON 00pa30BaTEIbHOMN MPOTrpaMMbl 00YyJaIOIINXCSI.

W3ydyeHne XMMHUHM B OCHOBHOM IIKOJE HAamNpaBlI€HO Ha JOCTUKEHHE
OOy4arolMMHUCS JIMYHOCTHBIX, METANpeIMETHBIX M MPEIMETHBIX pe3ylbTaToOB
OCBOEHHMSI YYEOHOI0 MpeaMETa.

JInuHOCTHBIE pe3yJIbTAThI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOLIETO
o0pa3oBaHUs JOCTUTAlOTCS B XOJA€ OOy4YeHUsI XMMHH B €IUHCTBE y4eOHOU H
BOCIHUTATEIbHON AedaTenbHoCcTH OpraHu3alii B COOTBETCTBUU € TPAIUIIMOHHBIMU
POCCUHCKAMH COIMOKYJIBTYPHBIMU W TyXOBHO-HPABCTBEHHBIMHU I[EHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBWJIaMH W HOPMaMH TOBEACHHUS U CIIOCOOCTBYIOT
poleccaM CaMOINO3HAHMS, CAMOPA3BUTHS M COLIMATIN3AIUHN 00YYaOITIXCS.

JIMYHOCTHBIE Pe3yJabTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM HYHCIIE B
YacTH:

IMaTpuoTHYecKOro BOCIUTAHUS

1) [EHHOCTHOTO  OTHONIICHWS K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY U HAy4YHOMY HAcJIEUI0, IIOHMMAaHUs 3HAYEHUs XUMHUYECKOU
HAyKH B XU3HU COBPEMEHHOTO OOIECTBAa, CIIOCOOHOCTH BIAJAETh TOCTOBEPHOMU
uHpopMalmer O MepelOBbIX JOCTWKEHHUSAX M OTKPBITHAX MHPOBOM U

20



OTE€UECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSX 00 YCTpOWCTBE
MUpa 1 00IIeCTBa;

I'pakaaHCKOro BOCHIUTAHUA

2) TpEICTaBJICHHUS O CONMAJIBHBIX HOPMAaX W TPaBHIAX MEXJIHYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HCCIEAOBATEIbCKOM, TBOPYECKOW M APYrMX  BHOAX
JeSATEIbHOCTH; TOTOBHOCTH K Pa3HO-00pa3HON COBMECTHOM JEATEIbHOCTH MPH
BBITIOJTHEHUU Y4YEOHBIX, IIO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIIY B TIPOLIeCCe ITON yueOHOM eATeTbHOCTH; TOTOBHOCTH OIIEHUBATh
CBO€ IIOBEJACHHWE W TOCTYIIKM CBOMX TOBAPHUILNECH C TO3WLIHUH HPABCTBEHHBIX W
IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM NTOCTYIIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHUS

3) MHUPOBO33PEHYCCKUX TMPEACTABICHUN O BEHICCTBE M XUMHUYCCKOU
pEaKUHUM, COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH U
COCTaBJISIFOIIMX OCHOBY Ui TOHMMAaHHS CYIIHOCTM HAYYHOW KapTUHBI MHDAa;
MpeacTaBieHuii 00  OCHOBHBIX  3aKOHOMEPHOCTSIX  Pa3BUTHS  MPUPOIBI,
B3aHMOCBSI3SIX YEJIOBEKA C MPUPOJHOM CPENOM, O POJIM XHUMHUHU B MO3HAHUMU 3TUX
3aKOHOMEPHOCTEN;

4) mo3HaBaTEILHBIX MOTHBOB, HAMPABJICHHBIX Ha MOJYYCHUE HOBBIX 3HAHUI
10 XUMHUH, HEOOXOAUMBIX 711 00bSICHEHUS HA0JI0JaeMBbIX MPOIIECCOB U SBJICHUI;

5) mo3HaBaTeNbHOM, MHPOPMALIMOHHON W YHUTATEIBCKOW KYJIbTYPBI, B TOM
YHUCJIe HAaBBIKOB CAMOCTOSITEILHOM pabOThl ¢ YYCOHBIMH TEKCTaMH, CIIPABOYHOU
JUTEpPaTypod, AOCTYIHBIMM TEXHUUYECKUMH CpeJICTBaMU HHGOPMAIIMOHHBIX
TEXHOJIOTUH;

6) nHTEepeca K OOYYCHHMIO W MO3HAHUIO, JTFOO03HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  €aMOOOpa30BaHUIO, TMPOEKTHOM U  HMCCIEN0BATEIbCKOU
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YEHUS B
JaJIbHEHIIIEM;

DopMHUPOBAHUA KYJIbTYPbI 310POBbS
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7) OCO3HaHUSI LIEHHOCTH >XHM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pOBBIM 00pa3 KU3HU, OCO3HAHUS MOCIEJICTBUA U
HETPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOMS, HAPKOTUKOB, KYPEHU),
HEOOXOAMMOCTU COOJIOJIEHUs TpaBui O€30MacCHOCTH Mpu  oOpalieHuu ¢
XUMUYECKMMH BEIIECTBAMH B OBITY U PEaNTbHON KU3HH,

TpynoBoro Bocnutanus

8) mHTepeca K MPAKTUYECKOMY Pa3JIMYHOrO poja, YBAXKCHHE K TPYAy H
pe3yibpTaTaMm; yCHemHONW Npo(EecCHOHATBLHOM  NIEATeTbHOCTH ¢ Pa3BUTHS
HEOOXOMMBIX YMEHHI; TOTOBHOCTh aJIalITUPOBATHCS B IPO(PECCHOHATLHOM Ccperie;

IKOJIOrMYeCKOro BOCIMTAHUSA

9) SKOJIOTHYECKH 1EIeCO00Pa3HOro OTHOIICHUS K MPUPOC KaK UCTOUHUKY
JKU3HHU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHUS IIEHHOCTH 370POBOTO U
Oe3omacHOro oOpa3a KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY
bu3MYecKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUSA I[EHHOCTH COOJIIOICHUS
npaBuiI 0€30MMaCHOTO MOBEICHUS MTPU PabOTE C BEIIECTBAMU, a TAK)KE B CUTYyaITUsX,
YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFO/ICH;

10) crmocoOHOCTH MPUMEHSATH 3HAHUSA, MOJydacMble MPH M3YYCHUH XUMHH,
JUISL pELLICHMS 3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW MMPUPOAHON CPEOH, MOBBIIECHHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYPhl, OCO3HAHHUS TJIOOQJIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U yTeH UX PEHICHUS TTOCPEICTBOM METOJI0OB XUMUH;

11) DSKOJOTMYECKOr0 MBIIUICHHS, YMEHHS PYKOBOJCTBOBATbCS KM B
II03HABATEJIbHOM, KOMMYHUKATUBHOM Y COLMAJIBHOM ITPAKTUKE.

VY obyuaromuxcs ¢ PAC Bo3MOXHa UCKaKEHHOCTh U 3ae€pyKKa IOCTHKECHUS
JUYHOCTHBIX  PE3yJbTaTOB, CBSI3aHHAS TMPEXKJIE BCETO C  HEJOCTATOYHOU
c(hOpPMHUPOBAHHOCTHIO CAMOCO3HAHUSI M CaMOOIICHKH, a TaKKe MpeodiagaHueM
WH()AHTUILHBIX MPEACTaBICHUH 0 ce0e B MOPOCTKOBOM BO3pacTe. Y MIKOJbHUKOB
¢ PAC wd4actro HaOmOAAlOTCA BBIPAKEHHBIC CIOXKHOCTH OCO3HAHUS CBOEH
COLIMAJIBHON MJEHTUYHOCTHU, CIOKHOCTH B MOHUMAHWW U MPHUHATUU LIEHHOCTEH,
HOPM M TPaBWUJl, OMNPEACISIONMX T[OBEJECHUE THUIIMYHO Pa3BUBAIOIIMXCA
CBEPCTHHUKOB.
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MeTtanpeaMeTHbIe pe3yJibTAThI

[TockonbKy HapylIeHUS COLMAIBHOTO B3aUMOJEUCTBUS M OOIICHHUS HE
TOJIBKO BXOJAT B CTPYKTYPY HApyIIEHUH HPH PacCTPOIMCTBAX ayTHUCTUYECKOIO
CIEKTpa, HO M SBIIIOTCS CTOMKMMHM W MpOosBILIIOTCS y Bcex jui ¢ PAC Ha
MPOTSKEHUU BCeH JKU3HU, GOpMHUPOBAHNE KOMMYHUKATUBHBIX Y'Y ] y yuammxes ¢
PAC TtpebyeTr HanpaBlIeHHOTO MEAaroru4eckoro BO3JACHCTBUS KaK B YPOUHOM, TaK
Y BO BHEYPOUHOH JACATEIBHOCTH yYalllMXCs, a TAKKE B PaMKaX KOPPEKIMOHHOMN
paboTHI.

B cocraBe MeranpeaMETHBIX pe3ylbTaTOB BBIACISIOT 3HAYMMbIEC IS
(bopMUpOBaHUS MUPOBO33pEHUS O0IIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHUsL, IPUHIIUII,
rUnoTesa, pakT, CUCTEMA, MPOLECC, SIKCIEPUMEHT U JIp.), KOTOPbIE UCHOIB3YIOTCS B
€CTECTBEHHO-HAYYHbIX Y4YEOHBIX NMpEeAMETax U MO3BOJIAIOT HAOCHOBE 3HAHUN U3
TUX TPEAMETOB (POPMHUPOBATH MPEICTABICHHE O LIEOCTHON Hay4yHON KapTHHE
MUpa, U yHUBEpCAJIbHbIE YUeOHbIE ACHCTBUS (ITI03HABATEIbHbIE, KOMMYHUKATUBHBIE,
peryJATUBHBIE), KOTOpble oOecnedynBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOATEbHOMY IJIAHUPOBAHUIO U OCYILIECTBIICHUIO YUEOHOUIEATEIbHOCTH.

MeTtanpenMeTHbIE PE3ybTaThl OCBOEHUSI 00pa30BaTENbHON MPOTPAMMBI IO
XUMUH OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU IT03HABATEIBHBIMA JICHCTBUSIMH, B
TOM YHCJIE:

ba3zoBbIMU JIOTMYECKMMU /1eliCTBUSIMH

1) yMeHHEM HCIOIB30BATh MPUEMBI JIOTHYECKOTO MBIIUICHHUS TPH OCBOCHUHT
3HAHMI: PACKPBIBATh CMBICI XWMHUYECKHX IMOHATUNA (BBIAEIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C JIPYTMMU TMOHITHSIMH), KUCIOIB30BATh
HNOHSTUS JJI1 OOBSICHEHUS OTACNIbHBIX (PAKTOB U SBJICHUH; BHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KIACCU(PUKALMN XUMUYECKHX BEIIECTB M XHUMHUECKHUX PEaKIui;
yCTaHaBJIMBATh MPUUYMHHO-CIEACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3YUYEHUS;
CTPOUTH JIOTUYECKHUE PACCYKACHHs (MHIYKTHBHBIE, I€yKTUBHbIE, IO aHAJIOIHH);
JI€TIaTh BBIBOJIBI U 3aKJIIOUCHHS;
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2) yMCHHEM NpPUMEHSTh B TPOIECCE MO3HAHMS MOHATUS (IIPEIMETHBIC U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIIU, UCTIOIb3YEMbIE B XUMHUH,
peo0pa3oBEIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEITbHBIC TTPEACTABICHUS —
XUMUYECKUN TPU3HAKM M3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMUYECKHX PEAKIUH;, BBIABIATH OOIHE 3aKOHOMEPHOCTH, MPUYHHHO-
CJIEJICTBEHHBIE CBSI3M W TMPOTUBOPEUMS] B HM3yYaeMbIX IMpOIECCaX M SBICHUSX;
npeasiaraTh KpUTEPUU ISl BBISIBIICHUS 3TUX 3aKOHOMEPHOCTEHW M MPOTUBOPEUMIA;
CaMOCTOSITEJIBHO BBIOMpaTh CHOcOoO pelieHus y4eOHOMl 3ajgauu  (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHHS, BBHIOMpATh HamOoJiee MOAXOMAIUNA C Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB);

ba3oBbIMH Hcc/Ie10BATEILCKUMU AeICTBUAMH

3) YyMEHHEM WCIIOJIb30BaTh IIOCTABJICHHBIC BOINPOCHI B  KadeCTBE
WHCTPYMEHTA NO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI 111 (HOPMHUPOBAHUS TUIIOTE3bI
M0 TIPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

4) npuoOpeTeHre OMbITa MO IJIAHUPOBAHUIO, OPraHU3allid M MPOBEICHUIO
YUYCHMUYECKUX OJKCIIEPUMEHTOB: YMEHHE HaOMIoAaTh 3a XOJOM IpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IIEHUS U
BBIBO/JIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MpojieaHHOoMN padboTe;

Paboroii c undopmanueii

5) ymeHHeM BbIOUpPATh, aHATM3UPOBATh M MHTEPIPETUPOBATH WHPOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOJIYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJICPXKAHUS, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa); KPUTHYECKH OLICHUBATH IMPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(MOPMAITHIO;

6) yMeHHEM NPHMEHSATH pa3IMYHbIC METOAbI W 3alpoChl MPH IOUCKE |
orOope HWH(OpPMAMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX  JUIs
BBITIOJIHGHUS YYEOHBIX W TIO3HABAaTEIbHBIX 3a/ad  OMPEAEIEHHOTO THIIA,
npuoOpeTeHrue  ombiTa B 0O0JACTM  MCHOJB30BaHHS  MH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX  TEXHOJIOTWI,  OBJaJCHUE  KyJIb-TypOd  aKTHUBHOTO
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UCIIOJIb30BAHUSL PA3IUYHBIX TIOMCKOBBIX CHCTEM; CAMOCTOSITENIbHO BBIOUPAThH
ONTUMAJIbHYI0O (QOpMy MpelacTaBlieHUs HHPOPMALUU U WLIIOCTPUPOBATH
perraemMbie 3a7a4dl HECJIOKHBIMH CXEMaMH, JuarpaMMaMu, APYTUMH (hopmamu
rpaduKu ¥ KX KOMOMHAIIUSIMU;

7) yMEeHHWEeM WCIONb30BaTh WM aHAIU3WPOBaTh B TMpolecce y4eOHOW u
HCCJIEIOBATENHCKON JEATEIBHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHUE OKpYKaroued MNpUpOaHON
Cpebl;

YHuBepcaJIbHBIMUA KOMMYHHUKATHUBHBIMH 1€ CTBUSIMHU

8) ymeHmeM 3aaaBaTh BOIPOCH (B XOJ€ JIUAlOra W/WIW JAWCKYCCHH) TIO
CYIIIECTBY 00CY>KaeMOil TeMbI, (HOPMYITUPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEJIJIOKEHHOM 3a/1auu;

9) npuoOpeTeHHE OMbITA NPE3CHTAI[MM  PE3YJbTATOB  BBIMOJHCHHS
XUMHUYECKOTO IKCIepuMeHTa (J1abopaTopHOTO OIbITa, JIA0opaTOpHOW PabOTHI 1O
MCCJIEIOBAHUIO CBOMCTB BEUIECTB, YUEOHOT0O MPOEKTA);

10) perieHHH BO3HUKAMONIMX MPOOJIEM Ha OCHOBE yu€Ta OOLIUX MHTEPECOB
U COIJIaCOBaHUS MO3ULMM (00CYyX AEHUS, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBI»,
KOOpAMHAIIUS COBMECTHBIX JICMCTBUM, ONpENEICHUE KPUTEPUEB IO OIICHKE
KaueCTBa BBHITIOJIHEHHOU PabOTHI U 1. );

YHuBepCcaJIbHLIMU PeryJasiTUBHBIMH 1€HCTBUSIMU

11) yMeHHEM CaMOCTOSITCIIBHO  ONpEACNATh LEId  JICSITeIbHOCTH,
MJIAHUPOBATh,  OCYIIECTBIIATh, KOHTPOJMPOBATbH H TPU  HEOOXOJUMOCTH
KOPPEKTUPOBATH CBOIO JICITEILHOCTh, BRIOUPATh Hanbosee 3P(HEeKTUBHBIE CITOCOOBI
peleHusi y4eOHBIX M TTO3HABATEIbHBIX 3a/Ja4, CaMOCTOSITEILHO COCTABIISITH WU
KOPPEKTUPOBAThH MPEIIOKEHHBIN AITOPUTM JCUCTBUN MTPUBBINOJIHEHUH 3aJaHUM C
y4€TOM TMOJIyYeHUSI HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTax — BEIIECTBAX U
peakIMsIX; OLEHUBATh COOTBETCTBUE MOTYYEHHOTO pe3yJibTaTa 3asiBICHHON LIETH;

12) ymMeHHeM UCHOJIb30BaTh H aHAIM3UPOBATH KOHTEKCTHI, MPEIiaracMble B
YCIIOBUHM 3aIaHUM.

VY yuamuxcs ¢ PAC ¢ tpyaoM ¢opMupyrOTCs HaBBIKM B3aUMOACHUCTBUS C
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Y4E€TOM MO3ULHUHU IPYroro M JUJIMTENBHOE BPEMS COXPAHSIETCS ATOLIEHTpUYECKas
no3uLMs B OOIIEHMH, IpHcylias Oosnee mulamieMy BospacTy. Jlaxke ydamumecs,
yIIOBJIETBOPUTEILHO BIAICIONINE TEXHUIECKOW CTOPOHOI 0OIIEHUS, 3aTPYTHAIOTCA
B OLICHKE HAMEPEHUH U O3ULIMH TapTHEPa U THOKOM pearnpoBaHUM Ha U3MEHEHMUS,
BO3HUKIIIME B cuTyauun oOmeHus. OcobeHHO cioxHo y yuammxcs ¢ PAC
dopMupyercss ymeHue paboTarb B TIpyHIe M3-3a CIOXKHOCTU  3ajauu
B3aMMOJICUCTBUS OJHOBPEMEHHO C HECKOJIBKMMH IApTHEPAMU IIO COBMECTHOM
NEeSATEIbHOCTH.

HecMoTtpst Ha TO, 4TO B MOAPOCTKOBOM Bo3pacte y fereil ¢ PAC nossisiercs
MOTHBalMsg K OOLIEHUWIO CO CBEPCTHUKAMH, 0€3 CO3JaHus CHELHAIbHO
OpPTraHW30BAaHHOW MOMOIIM WIKOJbHUKY ¢ PAC B opraHn3annyu MEXIMYHOCTHBIX
KOHTaKTOB M pPa3BUTUU HABBIKOB OOILIEHUS CO CTOPOHBI IE€JAroroB, €ro

COOCTBEHHBIE JEICTBUSA MOTYT OBITh HE3()(PEKTUBHBIMH.

IIpeaMeTHBbIe pe3yabTaThl

JocTikeHne nmpeaMeTHBIX pe3ysibTaroB oOydatromumuca ¢ PAC Ha sTane
oOyueHusl B OCHOBHOM LIKOJIE OIpenesieTCs] MHANBUAYAIbHBIMU OCOOEHHOCTSIMH,
CBA3aHHBIMM KaK C OCOOCHHOCTSAMM TO3HABaTEJIbHOM JIEATEIHOCTH U
HEPaBHOMEPHOCTHIO PA3BUTHS ICUXUYECKUX (PYHKIUHI, TAK U COLUATBHBIM OITBITOM
AyTUYHBIX IIKOJBHHUKOB. [loA3TOMY [OCTMKEHHE MPEAMETHBIX pEe3yJIbTaTOB
KOHKPETHBIM y4YaluMCsl MOXKET He BCErja COBIAJaTh C BPEMEHHBIMHU I'PaHULIAMU
oOyueHus 1o rojaM o0y4yeHusl.

B cocraBe mnpeaMeTHBIX pPE3yJIbTaTOB [0 OCBOCHHUIO 0053aTEIBHOTO
COJlepKaHMs, YCTAHOBJIEHHOTO JaHHOM palbodeil MporpaMMoi, BBIIEISIOT:
OCBOGHHBIE O00YyYarOIMMHCS HAy4YHbIE 3HAaHHSA, YMEHHS M CIOCOOBI AEHCTBUIA,
cnenuduyeckue s NpeIMETHOM oOnacth «XUMHUs», BUIbBI ACSTEIBHOCTU IO
MOJTyYEHHUIO0 HOBOTO 3HAHUS, €r0 MHTEPIpPETAIlH, TPEoOpa30BaHUIO U IPUMEHEHUIO
B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsIX.

ITpenMeTHbIE pe3ysbTaThl NPEACTABIEHBI 10 rojJaM OOyYeHHUs U OTPaXKaroT
c(OPMUPOBAHHOCTH Y O0YHAIOIINXCA CIAETYIOMINX YMEHUM:
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8 KUIIACC

1)  packpbiBaTh CMBIC]I OCHOBHBIX XUMHUCCKHUX TIOHATHH:  aToOM,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOAHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEIbHAs AaTOMHAas W
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBas
JI0JII XUMUYECKOTO 3JIEMEHTA B COCMHEHUHU, MOJISIPHBIA 00bEM, OKCHJI, KUCIIOTA,
OCHOBAHHUE, COJIb, 3JIEKTPOOTPUUATEIBHOCTh, CTENEHb OKUCICHHS, XUMHYECKas
peakius, KiaccuuKalus peakiuii: peakiiui COSANHEHHUs, PEaKIUU Pa3JI0KEHUSI,
peakiMy 3aMeIlleHUs, peakiuu OOMEHa, 3K30- W DSHIOTEPMUUYECKHE PEaKIUU;
TEIJIOBOM 3(PGEKT peakiuu; sSiApO aToMa, SJIEKTPOHHBIA CIIOW aroma, aTOMHas
opOuTalb, paguyc aTOMa, XUMUYECKAs CBSI3b, OJISIPHAS U HEMOJISIpPHAS KOBaJICHTHAS
CBSI3b, MOHHAsI CBSI3b, MOH, KaTMOH, aHWUOH, PAacTBOp, MAaccoBas JOJIsI BEIIECTBA
(mpolLieHTHAasi KOHIICHTpAIUsi) B pacTBOPE;

2)  WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYCCKUX MOHATHH (CM.
1. 1) ¥ IPUMEHSTh 3TH TIOHATHS TP OTIMCAHUK BEIIECTB U MX MPEBPAICHHUN;

3)  HKCIOJIb30BaTh XMMHUYCCKYH0 CHMBOJIMKY IS COCTaBJICHHS (OPMYII
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

4)  ompeneiasATh  BaJCHTHOCTh aTOMOB  JJICMCHTOB B  OWHApHBIX

COCIMHCHMSX ; COCINHCHHMSIX

5)  packpeiBath cMmbicn Ilepuogmueckoro 3akona [[. 1. Menneneena:
JIEMOHCTPHUPOBATh TOHUMAHUE TIEPUOAUUECKON 3aBUCIMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT MX MojoxkeHus B Ilepuoanueckoil cucteMe; 3aKOHOB COXPAaHEHHS
MaccChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUEHHS, 3aKOHA
ABOrajipo; OIMUCHIBaTh W XapaKTepuszoBaTh TaOauuHyto ¢opmy [lepuoanueckoit
CUCTEMbl XUMUYECKHX AJIEMEHTOB: pa3finyaTh MOHATHSA «TJlaBHas noArpymnma (A-
rpynmna)y u «mnobdouHas noxarpynna (b-rpymnma)», manbie U OOJIbIINE EPUO/IHI;
COOTHOCUTH O00O3HAYCHHs, KOTOphle HUMEITCS B Tabmune «llepmoamueckas
cuctemMa xumuueckux oanaemeHToB J[. WM. MengeneeBa» ¢ 4HCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHUsI aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB U 3apsl

sqipa, O0IIIee YUCIIO JIEKTPOHOB U PACIIPEICIICHNE UX TI0 SJIEKTPOHHBIM CJIOSIM);
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6) KjIacCU(UIMPOBATh XHMHYECKHE OJIEMEHTHI; HEOPTaHUYECKHE

BEI[ECTBA; XUMHUUYECKHE peaKuu (10 YUCITy M COCTABY YYacCTBYIOUIUX B pEaklUu
BEIIIECTB, M0 TEIIOBOMY 3 (PeKTy);

7)  xapakTepu30BaTh (OMHUCHIBATH) OOINE XHMHIECKHAE CBOMCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, TOJATBEpXJas OMNHCAaHUE MNPUMEPAMH MOJEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

8)  nporHO3MpOBaTh CBOWCTBA BCINECTB B 3aBHCUMOCTH OT HX
KA4ECTBEHHOI'0 COCTaBa; BOBMOYKHOCTH IPOTEKAHNS XUMUYECKUX MPEBPALLECHUN B
Pa3IUYHBIX YCIOBUSX;

9)  BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl
BEILIECTB; MAcCCOBYIO JIOJII0 XMMHYECKOTO 3JIEMEHTa IO (opMylie COEAMHEHUS;
MacCOBYIO JOJIF0 BEIIECTBA B PAcCTBOPE; MPOBOAMTH PACUETHI MO YPABHEHUIO
XUMHUYECKOMN pEaKInH;

10) npuMeHSITh OCHOBHBIE OTIEPAIMU MBICUTEIBHOHN ACITEIPHOCTH — aHAJIH3
U CUHTE3, CpPaBHEHUE, 0000IICHNE, CUCTEMATU3ALINIO, KIIACCU(DUKALINIO,BBISIBICHHUE
IIPUYHHHO-CJIEICTBEHHBIX CBS3€M — I N3YUYEHUSI CBOMCTB BEILIECTB U XMMHUYECKUX
peaxkiuii; ecCTeCTBEHHO-HAyYHble METO/bl MO3HaHUS — HaOJI0JeHHE, U3MEPEHNE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

11) cnemoBaTh  TpaBWJIaM  TIOJB30BAaHHS ~ XUMHYECKOM  TOCYIOH |
7a00paTOpHBIM 000OpPYAOBAaHUEM, a TAKXKE MpPaBUJIaM OOpallleHUsl C BEIECTBAMU B
COOTBETCTBUM C WHCTPYKIUSMU IO BBINOJIHEHUIO J1a0OPaTOPHBIX XMMHYECKUX
OTBITOB IO TMOJIYYEHHUIO M COOUpPAaHHIO Tra3000pa3HbIX BeLIECTB (BoaoOpoAa H
KHCIIOpOJia), TMPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOM MacCOBOM Jloyei
PacTBOPEHHOIO BEILECTBA; IVIAHUPOBATh U IIPOBOJUTH XUMHUYECKUEIKCIIEPUMEHTHI
[0 PAcHO3HABAaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C NOMOIIBIO WHIMKATOPOB
(;takmyc, dheHondTanenH, METUIOPAHXK U Ip.).

9 KJIACC

1)  packpbIBaTh CMBICI OCHOBHBIX XMMHYCCKHX TMOHSITHNA: KOBaJICHTHAS
NOJISIpHAsA CBSI3b, KOBAJEHTHAs! HEMOJSPHAsI CBA3b, MOHHAS CBS3b, METAJUIMYECKAs

CBA3b, KA4TWMOH, daHHWOH, OJJICKTPOJJMUT W HCIJICKTPOJIHUT, IJIICKTPOJIUTHUYICCKAA
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Aucconuyanus, peaKuyun HOHHOI'O 06MCHa, OKHCIIUTCIIb 1 BOCCTAHOBUTECIIb,

2)  HCIOJB30BaTh XHMHUYECKYI) CHUMBOJIUKY JJIS COCTaBJICHHUS (HOpMYyI
BCIIECTB, MOHHBIX YPAaBHCHHM W YpaBHEHUN OKHUCIUTEIHLHO-BOCCTAHOBHTEIBHBIX
peakuuii;

3)  ompeaenATh BAJICHTHOCTh U CTEICHb OKUCICHHS aTOMOB XUMHUCCKUX
JIEMEHTOB B COCAMHCHHSIX PA3JIMYHOTO COCTaBa; MPUHAJIC)KHOCTH BEIIECTB K
OTIpPEICTICHHOMY KJIacCy COCIWHEHWH; BUABl XMUMHUYECKOH CBSI3U (KOBAJICHTHOM,
WOHHOM, METAJUTMYECKON) B HEOPTaHUYECKUX COCAMHECHUSX; 3apsij] HOHA; XapaKTep
CpeIlbl B BOJHBIX pacTBOpaxX KUCIIOT M IIEI0YCH;

4)  OOBACHATH OOIIME 3aKOHOMEPHOCTH B HM3MCHCHHU CBOWCTB
XUMUYECKUX JIEMEHTOB M X COSAMHCHUH B TIpeiesiaXx MaJIbIX TIEPHOIOB M TJIABHBIX
MOATPYIII C Y4ETOM CTPOSHHUS UX aTOMOB;

5)  wiIaccUpHUIMPOBATH XUMHUYCCKUE peakluu (10 M3MEHEHHUIO CTEIeHEH
OKHCJICHUS aTOMOB XHUMHYECKHX OJJIEMEHTOB), OMPEICIATh HW3YYCHHBIC THIIBI
XAMUYECKUX PEAKIIHM;

6)  cOCTaBIATHL MOJICKYJISIPHBIC YPaBHCHHS pPEaKIHMi, XapaKTePU3YIOIIHe
XUMUYECKAE CBOMCTBA TMPOCTBHIX BEIIECTB, OOpPA30BaHHBIX AJICMEHTaAMU-
Hemerauiamu IVA-VIIA moarpynn (yriaepon, kpemuwuii, azot, ¢ocdop, cepa,
xJop), aneMmeHtamu-metasiamMu [A—IIIA moxarpynn (HaTpuid, Kanuii, MarHuw,
KaJbIIUK, ATFOMUHUN), a TAaKXKE JKele3a,;

7)  xapakTepu30BaTh (U3NYECKHE W XUMHUYECKHE CBOWCTBA aMMHaKa, M
YTJEKHUCIIOTO Ta3a, B TOM YHUCJE, IS 0O0OCHOBaHHUS CIIOCOOOB WX COOMpaHHUS U
pacro3HaBaHMs TPH MTOJYICHUH B JTa0OPaTOPHH;

8)  xapakTepu30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE CBOWMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJATBEpIKAas 3TO ONMHUCAHWE MPUMEpPaMHU MOJIEKYISPHBIX U
MOHHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

9)  cOCTaBIATH ypaBHEHUS: SJICKTPOIMTHYECKOW JUCCOIMAIIMHA KHUCIIOT,
IIeJI0YeH W COJICH; TIOTHBIE M COKpPAIIICHHBIC YPaBHEHUS PEaKiliii MOHHOTO OOMEHa,
peakiuii, TMOATBEPKIAIOIMNX CYIIECTBOBAHNE TEHETUYECKOW CBSI3U MEXKIY

BCUICCTBAMHU Pa3JIMYHBIX KJIACCOB;
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10) cnemoBaTh MpaBWJaM — TOJb30BAaHHUS XUMHUCCKOW TOCYJIOW H
7a00paTOpHBIM 000pPYAOBaHUEM, a TAK)Ke MpaBHUIIaM OOpalleHUsl ¢ BEUIECTBAMU B
COOTBETCTBUHM C WHCTPYKIIUSIMH TIO BBITTOJIHCHHUIO JIAOOPATOPHBIX XUMHUUYECKHUX
ONBITOB MO TOJYYCHUIO M COOMpaHHIO Ta3000pa3HbIX BEIIECTB (aMMUaka Hu
VIJIEKUCTIOTO Ta3a) (Ipy HAJIWMYMM BO3MOXHOCTH WJIM TPOBOJUTH BUPTYaJIbHBIC
JabopaTopHbIe padOThI);

11) T*pOBOIUTH pEaKIUH, IOATBEPKIAMOIINE KAYCCTBEHHBIH COCTaB
Pa3JIMUHBIX BEILIECTB: PACIIO3HABATDH OMBITHBIM ITyTEM: XJIOPUI-, HOJIUI-, CYIb(art-,
KapOoHaT-, CWJIMKAaT-, (ocdaT-aHUOHBI, TUIPOKCUA-UOHBI, KATUOH aMMOHHUS H
KaTUOHBI METAJUIOB (Mar"usi, Kaublus, amomunus, xxene3a (II) u (1I1), menu (II),
IIMHKA), MPUCYTCTBYIOLIME B BOJHBIX pPAacCTBOpPAX HEOPTaHMYECKUX BEILECTB,;
noATBep Karoire aMm(pOTEpHbIE CBONCTBA OKCUIOB M THAPOKCHUIOB aTIOMUHUS, U
IMHKA (IpY HAIMYUKA BO3MOXHOCTHU WJIM MPOBOJUTH BUPTYaJbHbIC J1a0OpPATOPHBIC

paboThI);

12) TpPOBOIUTH XUMHUECKHE IKCIIEPUMEHTBI: OIBITHI, WILTIOCTPUPYIOIIHE
MIPU3HAKHU MTPOTEKAHUS PEaKIIMii HOHHOTO 0OMEHA; ONpeIesICHNe XapaKkTepa Cpebl
B pAacTBOpax KHUCIOT W TIEJOYEeH C TOMOIIbI0 WHAMKATOPOB; pPEIICHHUE
OKCIIEPUMEHTAIBHBIX 3a7a4 MO0 TeMe «DJEKTPOJIUTHUECKAs HUCCOIMAIINSY.
N3ydyeHne CBOMCTB COJSHOM KHUCIIOTHI; M3YYEHHUE XHMHUUYECKUX CBOWCTB
pa30aBIIEeHHOM CEpHOM KUCIIOTHI; TOJIy9eHHE, COOMpaHre, pacno3HaBaHWEeaMMHAaKa,
YTJEKHUCIIOTO Ta3a W W3YYEHUE WX CBOWCTB; HCCICIOBaHHE aM(pOTEPHBIX CBOWCTB
THAPOKCUIOB ATIOMUHUS U [IMHKA; PEIICHUE dKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«BaxHeimme HeMeTauTbl K UX COSMHCHUS, PEIICHUE YKCITIEPUMEHTAIBHBIX 3a1a4
o TeMe «BakHeWmme MeTaisl 1 X COeTUHEHUsD (TIPH HAIMYUK BO3MOYKHOCTH
WM TIPOBOANTH BUPTYaJIbHBIC TA0OpAaTOpHBIC PAOOTHI);

13) HabmoAaTh W OMHUCHIBATH XUMHUYCCKHE OSKCIIEPUMEHTHI (BO3MOXKHO
UCIIOJIb30BAaHUE BUIEOMATEPUAJIOB): ONBITHI, WUTIOCTpUpYIOLIUE (U3UYECKUE U
XUMUYECKUX CBOMCTBA TaJOTEHOB M MX COCAMHEHHH (BO3MOXKHO HCTOJIH30BAHHE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHE C 0Opa3laMu XJOPHAOB (TajJOT€HUIOB);

O3HAKOMJICHHC C MOJAC/IIMHU KPUCTAJUIMICCKUX PCIICTOK HCOPIraHWMYCCKUXBCIICCTB!
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METAJJIOB M HeMeTauioB (rpadura W anMasa), CIO0XKHBIX BEIIECTB (XJopuaa
HaTpUs); OIBITHI, WJUTFOCTPUPYIOLUE 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKINU
OT BO3JIEUCTBHUS PA3NIMYHBIX (PAKTOPOB; HCCIEAOBAHUE SIEKTPONPOBOJHOCTH
PacTBOPOB BEILECTB; OIBITHI, WUIFOCTPUPYIOIIUE MPOLECC AUCCOLMALMU KHUCIOT,
1IeJI0YEH U coJiel (BO3MOXKHO UCIIOJIb30BAaHUE BUAEOMATEPUATIOB); 03HAKOMIICHHUE C
oOpa3jaMi METAJUIOB U CIUIABOB; HU3YYEHHE PpEe3yJlbTaTOB KOPPO3UU METAIIOB,
B3aUMOJICUCTBHS OKCUIA KAJIBLIMS C BOJOM, IIPOLECCA TOPEHMSI JKETIE3a B KUCIOPOAE
(BO3MOXXHO  HKCIIOJIb30BAHUE BHJEOMATEPHANIOB); OMBITHI, HIUIIOCTPUPYIOIIKE
IPUMEPBl  OKUCIIMTEIBHO- BOCCTAaHOBUTEIBHBIX PpEAKLUUN: TOPEHHUE, PEaKLHH
pa3NoKEeHHsI, COETMHEHNUS; O3HAKOMJIEHHE C 00pa3liaMu Cepbl U €€ COCITMHEHUAMU;
O3HAaKOMJIEHUE C (PU3NYECKHMMH CBOMCTBaMH a30Ta, (ochopa M UX COETMHEHHM
(BO3MOXKHO HCIIOJIb30BAHWE BUJEOMATEpPHANIOB), ¢ oOpa3uamMu YIOOpEeHMIt;
B3aMMO/JICHCTBUE KOHLICHTPUPOBAHHOW a30THOM KHCJIOTBI C MEIbIO; H3yYECHHUE
MoJieJel KpHUCTaJUIMYECKUX PEeUIeTOK aiaMmasa, rpadura, MOJEKYJbl (yJuiepeHa,
MOJIEKYJI OpPraHMYeCKHX BEIIECTB; O3HAKOMJICHHE C MPOLECCOM aJacopouuu
PAcCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM IMPOTHBOTrasa;
O3HAKOMJIEHUE C MPOAYKLIHMEW CUIMKATHOM MPOMBIIIIEHHOCTH; IPOLECCHI
OKpalllMBaHUs TUIAMEHU KaTUOHAMU METAJJIOB;

14)  wWcmoNb30BaTH TOJYYCHHBIC XHMHUYECKHUE 3HAHUS B Pa3IUYHBIX
CUTyalusx: IPUMEHEHHUS BEUIECTB U MATEPHAIIOB B OBITY, CEILCKOM XO3SICTBE, Ha
IIPOU3BOJICTBE, B IPOLIECCE PELICHUS TPAKTUYECKHX 337a4 B [TOBCEIHEBHOM KU3HU,
NpeayNnpexIeHUs SIBJICHUMN, HAHOCSIIMX BPE/l 3/I0POBBIO YEIOBEKA U OKPYKAIOIICH
cpene; TNPUMEHEHHUs TMPOAYKTOB MepepadOTKHM  MPUPOIHBIX  HMCTOYHHUKOB
yIJI€BOJIOPOAOB (Yrojib, MPUPOAHBIN Ta3, HEPTh) B OBITY U MPOMBINIJICHHOCTH;

SHA4YCHUS JKUPOB, 6€J'IKOB, YTJICEBOAOB JJIsI OpTraHU3Ma YCJI0OBCKA,

10 KJIACC
1) PaCKpbIBATh CMBICJI OCHOBHBLIX XHMHWYCCKHX MOHSTHUI: KOBAJICHTHAs
IoJsipHas CBsA3b, KOBAJICHTHAS HCIIOJISIPHAS CBA3b, MOHHAA CBA3b, MCTAJINIMYCCKAA

CBA3b, KaTWOH, AaHWOH, OJJICKTPOJIHUT W HCIJICKTPOJIUT, OIJICKTPOJIUTHYCCKAA
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JTUCCOLIMAIINS, PEaKIMM HOHHOrO OOMEHa, OKHUCIWUTEIh M BOCCTAHOBMTEID,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, OKUCICHHE W BOCCTAHOBIICHUE,
oOpaTuMbple M HEOOpAaTUMbIE pPEAKLIUU, CKOPOCTh XUMHUYECKOH peaKiud,
npenenbHo gonyctumas koHeHTpauus (1K), muttoctpupoBaTh UX B3aUMOCBSI3b
Y IPUMEHSTh 3TU TOHSTHUS MPU OMMCAHUU CBOMCTB BEIIECTB U UX MPEBPAILICHUI;

2)  HCIIOJB30BaTh XHMHUYECKYI) CHUMBOJIUKY JJISI COCTaBJIICHUS (HOpMYyI
BEILIECTB, MOHHBIX YPAaBHEHUW M YPAaBHEHHI OKHUCIIUTEIBHO-BOCCTAHOBUTEIbHBIX
peaKkuui;

3)  packpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIU
MIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca ITUX Peakluid;

4)  TPOTHO3MPOBATH CBOMCTBa HM3YYCHHBIX KIIACCOB/TPYII BEIIECTB B
3aBUCHMOCTH OT UX COCTaBa U CTPOCHHUS; BO3MOKHOCTh MTPOTEKAHUS XUMUYECKUX
MPEBpAILCHUN B pa3IMYHBIX YCIOBUSX;

5) IIPOBOJIUTH BBIYMCIICHUS OTHOCUTEIBHOM MOJICKYJISIPHOM U MOJIAPHOU
Macchbl BEIIECTB; C HCIOJIb30BAHUEM MOHATHM «MaccoBasl HOJII XHUMHUYECKOTO
AIIEMEHTa», «MaccoBas J0Jsl pACTBOPEHHOTO BEILIECTBA B PACTBOPE»; KOJIMYECTBA
BEIlECTBA, 00bEMA ra3oB;

6) TpOBOAMTH pacyeThl IO YPAaBHECHUSAM XUMHYECKHUX PCaKIIHM:
KOJIMYEeCTBA, 00BbEMa, MACChl BEIIECTBA MO HM3BECTHOMY KOJIHMYECTBY, OOBEMY,
Macce peareHTOB WUJIM IPOIYKTOB PEAKIINH;

7) CJIEOBaTh IPABWIAM MOJB30BAHUS XUMHUYECKOM TMOCYJAOM W
nabopaToOpHBIM 000PYI0OBaHUEM, a TAKKe MPAaBHIIaM OOpAIICHHsI C BEIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSIMH IO BBITOJHEHUIO Ja0OPATOPHBIX XUMHUUYECKUX
OMBITOB MO TOJYYEHHIO M COOMpAHUIO Tra3000pa3HBIX BELIECTB (aMMHaKa U
YIJIEKUCIOTO Tra3za) (MpU HAJIMYUKA BO3MOXHOCTU WIIM MPOBOJUTH BUPTYAJbHbBIC
nabopaTtopHbIie paboThI);

8) mpoBoAMTH peakmHW, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM: XJIOPH/I-, HOAUA-, CyJIb(dat-
, kapOoHat-, cuiukar-, ¢pochar-aHMOHbI, TUIPOKCUI-UOHbI, KATUOH aMMOHHUS U
KaTUOHBI METAJUIOB (MarHus, Kaibius, amtomunusa, xenesa (I11) u (1), menu (II),
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[IMHKA), TMPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;
noATBepkKAaroe aM(poTepHble CBOMCTBA OKCUAOB U TUJIPOKCUAOB AIIOMUHUS, U
IIMHKA (MPY HAJTMYAHA BO3MOKHOCTH WJIH POBOJIUTH BUPTYaJIbHBIC TA00OPAaTOPHBIE
paboThI);

9)  HaOmoogaTh W OINHKCHIBATH XUMHYECKHUE DKCICPUMEHTHI (BO3MOXKHO
MCIIOJIb30BaHUE BHJIEOMATEPUANIOB): OMBITHI, WILTIOCTPUPYIONMINE (PHU3UUECKHE U
XUMHUYECKUX CBOMCTBA T'aJIOTEHOB U UX COEIMHEHUN (BO3MOXKHO MCIOJb30BaHHE
BHJICOMATEPHUAJIOB); O3HAKOMJICHHE C oOO0paslaMu XJIOPUIOB (TaJIOre€HUOB);
O3HAKOMJIEHUE C MOJCIAMH KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHUYEeCKUX
BEIIECTB: METAUIOB M HeMeTauioB (Tpadura W ajiMasza), CIOKHBIX BEIIECTB
(xopuga HaATpHsl); ONBITHL, WUIIOCTPUPYIOIIME 3aBUCHUMOCTb  CKOPOCTH
XUMHUYECKON peakiuu OT BO3JCHCTBUSA PAa3IUYHBIX (PAKTOPOB; HCCIEAOBAHHE
AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB; ONBITHI, WIUIFOCTPUPYIOLIUE MPOLIECC
JUCCOLIMAIIMM  KHUCJOT, Iejouyed U cojedl  (BO3MOXKHO  MCIOJIb30BaHHE
BUIEOMATEPUAITIOB); 03HAKOMJICHHE C 00pa3iiaMi METaJUIOB U CILJIAaBOB; M3YUYCHHE
pe3yJIbTATOB KOPPO3UM METAIUIOB, B3aUMOJECWCTBUSI OKCHJA KAJIbIUS C BOJOH,
npolecca TOpPEHUs Kene3a B KUCIoponae (BO3MOXKHO — HMCHOJIb30BaHUE
BUJICOMATEPUATIOB);  OMBIThI, HWJUTIOCTPUPYIOIINE TMPUMEPHl  OKHUCIUTEIHHO-
BOCCTAHOBUTEJbHBIX PEAKLMI: TOPEHUE, PEaKLUMH pPa3joKEHHUs, COCIUHEHUS,
O3HaKOMJIEHHE C oOpa3laMu cepbl M €€ COCAMHEHUSIMM; O3HAKOMIICHHE C
(¢u3nuecKuMu CBOMCTBaMM a30Ta, ¢ochopa U HX COEAMHEHUH (BO3MOMKHO
WCIIOJIb30BaHUE BUJIEOMATEPUATIOB), ¢ oOpa3naMu yAoOpeHU; B3aMMOCHCTBHE
KOHUECHTPUPOBAHHOW Aa30THOM KHUCJIOTBI C MEAbI0; M3YYECHHE MOJEJEH
KPUCTAJUIMYECKUX PEIIeTOK anmasza, rpadura, MOJEKyIbl QyJiepeHa, MOJEKyl
OpPraHMYECKUX BEILECTB; O3HAKOMJICHHE C MPOLECCOM aICOPOIIUU PACTBOPEHHBIX
BEIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM MPOTHUBOTA3a; O3HAKOMJICHHE C
OPOAYKIMENH CUIMKATHON MPOMBIIUIEHHOCTH; POLECChl OKpAIIUBaHUS TUIAMEHH
KaTHOHAMH METAJIJIOB,

10) wcmonb30BaTh TOJYYCHHBIC XUMHYCCKHE 3HAHHWS B Pa3IMYHBIX
CUTYalMsIX: MPUMEHEHHUS BEIIECTB U MaTEpHaJIOB B OBITY, CEIbCKOM XO35HCTBE,
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Ha TPOM3BOJICTBE, B MPOIECCE PEIICHUS MPAKTHYECKUX 3a/ad B MOBCEIHEBHOU
KU3HU, TPEAYNPEKACHUS SBICHUN, HAHOCAIIUX BpEI 370POBBIO UEIOBEKA U
OKpYXarolleld cpele; MPUMEHEHHS NPOAYKTOB MepepabOTKH MPUPOIHBIX
HWCTOYHUKOB YTJIEBOJOPOJIOB (yrojib, MPHUPOJHBIA Tra3, HEPTb) B OBITY H
MPOMBINIJICHHOCTH; 3HAYEHUS JKUPOB, OEJIKOB, YIJIEBOAOB JJsi OpraHU3Ma
YeIIOBEKa;

11) n*pUMEHSATH OCHOBHBIE OIEPAIMU MBICIUTEIHHON ACSATEIBHOCTH JUIS
U3YYCHHUS] CBOMCTB BEIIECTB M XWMHUYECKHX PEAKIUH; eCTECTBEHHOHAYUYHbIE
METOJIbl TMO3HaHUS (B TOM 4HCJEe HAOMIOJCHUE, U3MEPEHHE, MOJECTUPOBAHUE,
AKCTIEPUMEHT (pEasIbHbIN U MBICTICHHBIN );

12)  onHOM 3HAKOBOMW CHUCTEMBI B IPYTYIO.
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8 KJIACC

TemaTuuyeckoe NJIAHUPOBAHUE

(2 u B Heneno, Bcero 68 u, u3 HuX 3 4 — pe3epBHOE BPEeMsl)

— BakHasi 00J1aCTh
eCTEeCTBO3HAHMUS U
MPAKTHYEeCKOM
nesiTeJIbHOCTH

YeJIOBEeKa
(59)

yejoBeKa. XUMHS B CHUCTEME

HayK.

MGTOI[I)I IIO3HAHUA B XUMHUUN.

Tena m BemecTBa. PHU3MUECKHE CBOMCTBA
BCIICCTB. ArperatHoe COCTOSIHUE
BelecTB. YNCThIE BEIeCTBA U CMECH.

Crnoco0Obl pa3zeneHus cmeceil.

duzndyeckue W XUMUYECKHE  SBICHUS.
[lpy3Haku W YCIIOBUS  TPOTEKaHUs
XUMHYECKUX PEAKIUN.

3HAKOMCTBO C IpaBWJIaMU 0€30IaCHOCTH U
prUEMaMu paboTBI B XHMHYECKOM
TabopaToOpuH.

JleMoHcTpanuu

1. JJTabopaTopHOe 000py0BaHHE.

2. PaznuuHbie BUIBI XUMHUYECKOW TTOCY/IBI.
3. O0Opa3ibl BEIIeCTB.

4. CrocoOs1 pasneneHus
(bunsTpOBaHmE, BBITIAPUBAHUE,

cMecel

TemaTnyeckuit OcHOBHBIE BUIbI 1€ATEJIBbHOCTH 00y4al0IIAXCS
610K, Tema, OcHoBHOe coJep:KaHue
KOJIUY€CTBO
9aCOB
Pa3znen 1. [lepBoHauanbHble XuMuueckue nousitus (20 1)
Tema 1. Xwmusllpenmer xumuun. Ponb Xumuu B KU3HU [PacKpbIBATh CMBICI U3YYaEMBbIX ITOHSATHM.

PackpbiBaTh pojb XMMHH B MPUPOJE W KU3HU YEIOBEKa, €€ CBSA3b C JPYTHMMH
HayKaMH.

Pa3zinuaTh YuCTHIC BEIIECTBA U CMECH; OJJTHOPOIHBIC U HEOJHOPOIHBIE CMECH.
Pa3J'II/I‘~IaTB (1)I/I3I/I‘-ICCKI/IG U XUMHUYCCKHUEC ABJICHUA.

OmnpeneassTe NIPU3HAKK XUMHUYECKUX PEAKIMI U YCIIOBHS UX IPOTEKAHUS.
CaenoBaTh IpaBUiaM TMOJb30BaHHUS XUMHUYECKOH TMOCYI0M U J1ab0paTOPHBIM
o0opy/noBaHUEM, a TakXKe MpaBHJIaM OOpaleHHs] ¢ XMMHYEeCKUMH BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKIIUSMU MO BHIMOTHEHUIO MTPAKTUIECKUX PabOT.
[l1aHnpoBaTH U IPOBOAUTH XUMUYECKUH SKCIIEPUMEHT MO U3YUEHUIO U ONTUCAHUIO
(hU3UYECKUX CBOMCTB BEIIECTB, CTIOCOOOB Pa3/IeIeHUsI CMECEH BEIIECTB.

HUcnosib30BaTh TNpU  BBIMOJHEHWHW YYEOHBIX 3aJaHWi W B TIpoIlecce
HCCIIEA0BATENbCKON NEATEIIbHOCTH HAaY4YHO-TIONYJIAPHYIO JIUTEpaTypy
XMMHYECKOTO COJIEpKaHMs, CIPAaBOYHbICE MaTepuaibl, pecypcbl HWMHTEpHeTa.

BoicTpauBarh pa3sBEPHYTHIE IMHMCBMEHHBIE W YCTHBIE OTBETHI C OIOPOM Ha
nH(pOpMaIMIO U3 ydyeOHMKa U CIIPABOYHBIX MaTepHalioB, TPAMOTHO MCMOJIb30BaTh
V3y4EHHBIN [IOHATUMHBIN anmapaT Kypca XMMUU.
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TemaTnyeckuid

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/bI 1€ATEJIBHOCTH 00y4al0IIAXCS

0JI0K, TeMa,
KOJNYEeCTBO
4yacoB
IUCTUILIALIAS, xpomatorpadus).

JlabopaTopHble M MpaKkTUYecKue padoThbl

VlabopamopHhvie ONnbIMbL: Onucanue
(dbu3nueckux CBOICTB BemiecTB. Pa3nenenue

CMCCH C IIOMOIIIBXO MarHuTa. HpakmuquKue

pabomei:

No 1. IlpaBwia pabGoThl B JIabOpaTOpuu M
npuéMbl  oOpaiieHust ¢ JabOopaTOpHBIM
000pyIOBaHUEM.

No 2. PazmenmeHue cmeceil (Ha mpumepe
OUYMCTKHU TTOBAPEHHOU COJIN)

Tema 2. BemecTBa
M XHMH4YeCKHe
peaxkiuu

(15 u)

ATOMBI M MOJIEKYJIBI. XUMHUYECKUEITIEMEHTHI.
3HaKu (CHMBOJIBI) XMMHUYECKHX 3JIEMEHTOB.
[Ipocteie  u CJIOKHBIE BEIL[ECTBA.
ATOMHO-MOJIEKYJIIPHOE yUEHUE.
Xumnueckas popmyina. BaneHTHOCTh aTOMOB
XMMHUYECKHUX DJIEMEHTOB.3aKOH MOCTOSIHCTBA|
cocraBa BellecTB. OTHOCUTENbHAs aTOMHAas
Macca. OTHOCUTENbHAsIMOJIEKYJISIPHAsE Macca.
MaccoBas 10711  XMMHYECKOrO JJIEMEHTa B
coequHeHNN. DU3nMYecKue U XUMHYECKHE
SIBJICHUS.

Xumnueckass peaxkuus. [IpusHaku

U YCIOBHMSI  NPOTEKAaHUS  XMMHUYECKUX
peakuyii. XMMUYECKUE YPABHECHMUS.

Tumnel XUMUYECKHX peakuuil (COeIUHEHHS,

[IpuMeHSITh €CTECTBEHHO-HAayUHbIE METObI TO3HAHUS (B TOM UnCie HAOII0ACHHE,

MOJIETIMPOBAaHUE, OSKCIIEPUMEHT) U  OCHOBHBIE OIEpalli  MBICIUTEIbHON
esTeIbHOCTH (CpaBHEHHE, KilacCu(UKaLMs) sl U3yYEHUS BEIIECTB UXUMUYECKUX
peaKUui.

PackpbIBaTh CMBICII U3y4aeMbIX IOHATHM U 3aKOHOB U NPUMEHSATH OTU IOHATHS
[IPU ONKMCAHUM CBOWCTB BELIECTB U UX IPEBPALICHUMN.

Pazimuath Qusnueckue U XUMUYECKHE SIBJICHUSA, OOBACHATH UX CYIIHOCTH C TOUKH
3pEHHsI AaTOMHO-MOJIEKYJIIPHOTO YYEHUS.

OmnpeneasaTh NTPU3HAKK XUMAYECKUX PEAKLIAN, YCIOBUS UX IPOTEKAHMS.
OO0BSICHATH CYIIHOCTh (PU3NYECKHMX M XUMHUYECKUX SBJIEHUH C TOYKH 3pEHUs
ATOMHO-MOJIEKYJIIPHOTO YYEHHS.

KaaccudguumpoBaTh XUMUYECKHE PEAKIMU (IO YUCITY U COCTABY pearupyromux u
00pa3yIOUINXCS BEIIECTB).

CocTaBasATh GopMynbl OWHAPHBIX BEUIECTB MO BAJCHTHOCTH M ONPEAEIATH

BAJICHTHOCTH 110 (hopMyJiaM BELIEeCTB.

pa3ioXKeHHs, 3aMelIeHns, OOMeHa). 3aKoH|

PaccTaBisaTh KOAQQHUIHUEHTH B ypaBHEHHSIX XUMHUECKUX PEAKIINH.
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TemaTHuecKui
0JI0K, TeMa,
KOJNYEeCTBO
4yacoB

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/bI 1€ATEJIBHOCTH 00y4al0IIAXCS

COXpaHEHHUS MacChl BEIIECTB.
M. B.
VAIEHBIA-IHITUKIIOTICUCT.

JloMmoHOCOB

lemoHCcTpannn

duznueckue siBICHUS (pacTUpaHuecaxapa B
CTyINKE, KUTIEHWE M KOHJIEHCALUsI BOJIBI U T.
1.).
XuMHYecKue sBIICHUS (TOPEHHE CBEYH,
pa3oKEeHHUE caxapa,B3auMOJIEHCTBUE CEPHOM
KHUCIIOTBI C XJIOPUAOM Oapusi, pa3ioxeHHe
ruapokcuaa  wmenu (1), B3aumoneicTBue
bKEJle3a C CepoH, B3aMMOJEHCTBHE XKenes3a C|
pactBopom cosrt meau(1l)).

OnbIT, WJUTIOCTPUPYIOIINM 3aKOHCOXPaHEHUS]
MaccChl.

JlabopaTopHble M NpakTHYeCKUue padoThl
Vlabopamophvie onvimul.

[Tpumeps! (pu3nuecKkux sBICHUN (TIaBICHHE
BOCKA, TassHUE JIbJ1A).
[Ipumepsl XUMHUYECKHUX
(mpokanuBaHue MEJHOMI IIPOBOJIOKH,)

B3aUMOJICHCTBUE Mejla C KHCIOTOH ). Mojenu

SIBJICHUN

ATOMOB M MOJIEKYI.
Bovluucnenusn
— OTHOCHUTEIbHOW MOJEKYJISIPHOM MAacCChl

BEIIECTB; MAacCOBOH JOJH XUMHYECKOIO

areMeHTa 1o GopMyIie COeTMHEHUS

ChenoBaTh IpaBwiaM I10Jb30BaHUS XHMHYECKOH NOCYIOM M J1abOpaTOpHBIM
000pyI0BaHUEM, a TAKXKe IpaBUIaM OOpallleHHsI C BELIECTBAMU B COOTBETCTBUU C
WHCTPYKLUSMU IO BBIIIOJHEHUIO J1a00OPATOPHBIX XUMUUYECKHX OIBITOB.
Hcnoab30BaTh 1NpU  BBINOJHEHMM  Y4eOHBIX 33JaHUH W B IIpoLecce
MCCIIEIOBATENIBCKOM e TEIIbHOCTH HayYHO-IOMYJISIPHYIO JIMTEPATYPY XUMUUECKOIO
CoJIepKaHusl, CIIpaBOYHbIE MaTepHalibl, pecypcsl HTEpHETA.

BoicTpauBaTrh pa3BEPHYTHIE IHUCBMEHHBIE M YCTHBIE OTBETHl C OINOPOW HA
MH(pOpMaLIMI0 U3 y4eOHMKA U CIIPAaBOYHBIX MaTEpHaJOB, TPAMOTHO HCIIOJIb30BaTh

H3y‘~IeHHLIﬁ MOHSITUHMHBIN arrapar Kypca XuMnuu
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TemaTnyeckuid

0JI0K, TeMa,
KOJNYEeCTBO
4yacoB

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/bI 1€ATEJIBHOCTH 00y4al0IIAXCS

Paznen 2. BaxkHeiimme npeacraBuTe/ i Heopranndeckux semects (30 u)

Tema 3. Bo3ayx.
Kucsopoa.
ITousiTue 00
OKCHIAX

(5 9)

Bo3nyx — cMech ra3zoB. CocTaB Bo3ayxa.
Kuciopox — 2leMEHT U IPOCTOE
BELIECTBO. O30 —  awoTpomnHas
Monupukanus kuciopoja. Haxoxnenue
KACIOpoa B mpupoje, (usmueckue u
XUMHUYECKHE CBOMCTBa (peaxkuuu

OKHCJICHUS, TOPEHUE). Y CIIOBUS
BO3HUKHOBCHHSI U TIPEKPAICHHS TOPCHHS.
[Tonsitre 06 okcuaax. CnocoObl MOTYyYEHHS

KHCJIOPO/Ia B nabopaTopuu u
IMPOMBIIIJICHHOCTH. HpI/IMeHCHI/IC
kuciopona. KpyroBopor kuciopoma B

npupone. TeruioBol 3PpPexT XuMHuecKoi
PEaKIy, TOHATHE O TEePMOXHUMHUYECKOM
YpaBHEHHH, SHIOTEPMHUYECKHX
peakuuax. TomnuBo (HedTh, yroiab
MeTaH). 3arps3HeHUe BO3/yXa, CIIOCOOBI €ro
NpeOTBPALICHUs. YCHIICHHE MapHUKOBOTO

OK30- H

)51

bddekTa, pa3pyiieHre 030HOBOTO CIIOSI.
JleMOHCTpaLUK

B3aumopeiicTBue docdopa, ceprl u xkene3a ¢
KHCIIOPOJIOM  (BO3MOXKHO — WCIOJIb30BaHUE
BHJICO OITBITOB).

OnpeneneHue CoOAEpXKaHHUS KHCIOpoAa B
BO3/yXE.

OIbBITHI,

JEMOHCTPUPYIOIIME  YCJIOBHS

PackpbIBaTh CMBICI H3Y4aeMbIX IIOHATUH W IPUMEHATH OTU IOHATHA IIPH
OIIMCAaHUU CBOMCTB BELIECTB U UX IIPEBPALCHUN.

XapakTepu3oBaTh (ONMUCHIBATE) COCTaB BO3/1yXa, (HU3MUECKHE M XHMHUYECKHE
CBOICTBa KHCJIOPOJA, CIOCOOBI €ro IOJy4YyeHHUs, NPUMEHEHHWE M 3HAYCHHUE B
[IPUPOJIE U )KU3HU YEJIOBEKA.

CpaBHUBATB PEAKIIMY FOPEHNS U MEAJIEHHOTO OKUCIICHHUS.

Cobupath npubOpPHI 17151 HOTYUEHUS KUCIOPO/ia (BBITECHEHUEM BOJIbI M BO3yXa).
Pacno3HaBaThb ONBITHBIM IIyTEM KHUCIOPOJ.

Hcnoab30BaTh XMMUYECKYI0 CHUMBOJIMKY JUISL COCTaBJIEHUS (OPMYN BELIECTB,
MOJIEKYJIIPHBIX YPABHEHUI XUMHUYECKUX PEAKIUI C y9aCTHEM KHCIOPOJIa.
OOBACHATH CYIIHOCTh JKOJIOTMYECKUX MPOOJEM, CBSI3aHHBIX C 3arps3HEHHEM
BO3/1yXa.

CnenoBath mpaBwiaM Oe3omacHOM paOOThl B J1a00OpaTOpUU MpPH HCIOIb30BAHUU
XUMHYECKOH MOCyAbl W O00OpYAOBAaHMSA, a TakXKe IMpaBUiaM oOOpaleHus ¢
rOPIOYMMHU BEIIECTBAMHU B OBITY.

[[1annpoBaTh M OCYLIECTBISATH Ha IPAKTHKE
IPOBOJIUTH HAOJIOACHNUS, JIeNIaTh BHIBOJIBI 10 pE3yJIbTaTaM 3KCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOW paboTe B IpyIIIIe.

XUMHUYCCKUC OSKCIICPUMCHTHI,

Vcronp30BaTh MpU  BBIIOJTHEHWM  YU4E€OHBIX 3aJaHUd ©W B TIpolecce

Hay4HO-TIONYJISIPHYIO JUTEPATYPY
XMMHAYECKOTO COJIEpKaHNUs, CIPaBOYHBIE MaTepHUAIIbI, pecypchl IHTEpHEeTA.

HCCIIEI0BATENbLCKOMN NEITEILHOCTU
BeicTpanBaTh pa3BEPHYTHIE IHCBMEHHBIE W YCTHBIE OTBETHI C OINOPOW Ha
nHpOpMalKIO U3 y4eOHUKA U CIIPAaBOYHBIX MaTepHaliOB, TPAMOTHO UCIIOJIb30BaTh
VM3y4YEHHBIN IOHATUWHBIN anmnapar Kypca XUMHH.
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TemaTHuecKui
0JI0K, TeMa,
KOJNYEeCTBO
4yacoB

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/bI 1€ATEJIBHOCTH 00y4al0IIAXCS

BO3HUKHOBEHUS UIIPEKPAILIEHUSI TOPSHHUS.
JlaGopaTopHble U IpaKTH4YecKre padoThbl
Vlabopamopuwiii  onvim: O3HAKOMJICHHUE C
o0pa3iaMu OKCHJIOB.

[l Ipaxmuueckas paboma:

Ne 3. IlonmyyeHue U COOMpPaHUEKHUCIOPOA,
N3y4yeHUE €ro CBOMCTB. Bwiuucnenua —
MOJIEKYJISIPHOM Macchl KMCIOpO/AAa U 030HA
Ha aTOMHOU

OCHOBaHHMH MacCChbl

XUMHNYCCKOI'O 3JICMCHTA

Tema 4.
Boxopoa.

IlousiTHe O
KHCJI0TaX H

coasx (5 u)

Bonopox — 3JIEMEHT M IPOCTOE BELIECTBO.
Haxoxaenne B mnpupone, ¢uznyeckue u

XUMUYECKHE  CBOMCTBa (Ha  mpuMepe
B3aMMOJICHCTBUSL C HEMeTaula- MU U
OKCHJIaMH METAJIJIOB), IIPUMEHEHHE,

CHOCOOBI OTYYEHUSI.

[ToHsATHE O KMCIIOTAX U COJISAX.
JleMOHCTpan U

[Tonydyenue, cobupaHue H pacrio3HaBaHHE
BOJIOpOJA.
["'openue Bogopoaa.
B3anmoneiictere
meau(Il).

BOJOpPOJA  OKCHAOM
JIabopaTopHbIe U MpaKkTHYeCcKHe PadoThI

VlabopamopHhwiii
KHCJIOT CMETAJIJIaMH.

onvim: B3aumonencTBue

I Ipakmuueckasapadboma:

PackpbIBaTh CMBICIT M3y4aeMbIX MOHATHUH M NPUMEHATh OSTH TOHATUS MPH
OIMCAaHUU CBOMCTB BEILIECTB U UX IIPEBPALLCHHMN.

XapakTepn3oBaTh (ONMCHIBaTh) (PU3MUECKUE U XUMUYECKHE CBOMCTBA BOJOPO/a,
CIIOCOOBI €0 MOJTYUYEHHUs], IPUMEHEHHE.

Cobupats mpubop ISt MOTyUYEHUs BOJOPOA.

Hcnoab30BaTh XUMHUECKYIO CHUMBOJIMKY JAJISi COCTaBiIeHUS (DOpPMyJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUUYECKUX PEAKLUI C y4acTHEM BOLOPOAA.
CaenoBaTh npaBuiaM 0e30MacHON pabOTHI B 1aOOPAaTOPUH MIPU UCIIONB30BAHUH
XMMUYECKOH MOCY bl K 000PYAOBaHMs, a TAK)KE MTPABUIIaM OOpAIIEeHUs C TOPIOUUMHU
BEIIIECTBAMHU B OBITY.

[lnanupoBaTh M OCYHIECTBISATh HAa NPAKTHUKE XUMUYECKHE SKCIIEPUMEHTHI,
[IPOBOAMTH HAOIOIEHNUS, J1€1aTh BHIBOJIBI 110 pe3yiIbTaTaM IKCIIEPUMEHTA.
Y4yacTBOBaThH B COBMECTHOI paboTe B rpyme.
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TemaTnyeckuid

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/bI 1€ATEJIBHOCTH 00y4al0IIAXCS

0JI0K, TeMa,
KOJIN4€eCTBO
4acoB
No 4. TlonmyuyeHue W coOUpaHHE BOAOPOJA,
M3y4EHUE €ro CBOMCTB.
Boviuucnenusn
— MOJIEKYJIIDHOM Macchl BelllecTBa Ha
OCHOBaHUM AaTOMHOW MAacCChl XUMHUYECKUX
PIIEMEHTOB
Tema 5. KonuuectBo BemectBa. Moab. MomnsipHas [PacKpbIBaTh CMbIC] U3Y4aeMbIX MOHATHUH U MPUMEHATH 3TH MOHATHUSA, a TAKXKE
KosmuecTBeHHbIE |vacca. 3akoH ABorazpo. MonspHbli 00bEM VM3y4ECHHBIE 3aKOHBI U TEOPUH IS PELIEHUs] pACUETHBIX 3a/1a4.
OTHOLICHHS B rasos.. Pacuétsl o XUMUYECKUM [BBIYMCIATL MOJIAPHYKO MAacCcy BEIIECTB; KOJIMYECTBO BEINECTBA, O0BEM rasa,
ETM“H YPABHEHUSM. Maccy BEIECTBa;
" /leMOHCTpaLUsA IIpoBoauTh pacyérbl 0 ypaBHEHUSAM XUMUYECKHX pPEaKIHMi: KOJIMYECTBa,

OO6pa3ibl BEHIECTB KOJIUYECTBOM 1MOIIb.
Bortuucnenusn
— 00BéMa, KOIMYECTBA BEIIECTBaTra3za IO
€ro M3BECTHOMYKOJIUYECTBY BEIIECTBA WM
00BEMY;
— 00BEMOB Ta30B MO YPaBHEHHIO pEAKITUU
Ha OCHOBE 3aKOHA OOBLEMHBLIX OTHOIIECHHHN
ra3oB

00BbEMa, MacChl BELIECTBA 110 U3BECTHOMY KOJIMUYECTBY, 00BEMY, MacCe PEareHTOB
WU IIPOAYKTOB PEAKIIUH.

BeicTpauBaTh pa3BEPHYTHIE NHCBMEHHBIE M YCTHBIE OTBETHI C ONOpPOM Ha
nH(pOpMaLKIO U3 Y4eOHUKA U CIPAaBOYHBIX MATEPHAIOB, TPAMOTHO HCIIOJIb30BATh
V3y4YEHHBIN TTOHATUIHBIN ammapaT Kypca XUMHH

40




TemaTnyeckuid

0JI0K,
KOJNYEeCTBO
4yacoB

TeMa,

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/bI 1€ATEJIBHOCTH 00y4al0IIAXCS

Tema 6. Boaa.

PacTBopbl.
IlousiTue
OCHOBAHHUAX

(5 4)

00

dusnyeckue cBolicTBa BOILI. AHAIU3 U
CHHTE3 — METOJIbl U3YYCHHS COCTaBa BOJIBI.
XUMHYECKUE CBOWCTBA BOJBI (pPEakIuu C
MeTaIaMH,

OKCHJIaMU METAJIJIOB HHEMETAJIJIOB).

CocraB OCHOBaHUH. [Tonsitue 00
WHIUKATOPaX.
Boma kak  pactBopuTenb.  PacTBOpEIL

PacTBOpUMOCTb BEIIECTB B BOJIE.
HacbllieHHble U HEHAChIILEHHbIE PACTBOPBHI.
MaccoBast 1oJIsIBEIIeCTBa B pacTBOpE.

Pone pacTBOpOB B MNpHUpPOLE U B KHU3HU
yeroBeka. KpyroBopoT BOABI B HpPUPOJIE.
3arpsisHeHHe NpUpoAHbIX BoA. OxpaHa U
OYUCTKA MTPUPOTHBIX BOJI.

JleMOHCTpaLUH
DIIEKTPOITHU3 BOJIBI, CHHTE3 BOJIBI;
B3auMoiericTBre Boabl cMetaiiamu (Na, Ca)

(BOSMO)KHOI/ICHOJ'ILBOBaHI/IC

BUJIEOMATEPHUAIIOB).

PacTBopeHue  BemieCTB € pa3IMYHOMN
PaCTBOPUMOCTHIO.

HccrnenoBanue  pacTBOPOB  KHUCIOT M
meJ04ed ¢ MOMOIIBI0  WHIWKATOPOB.

JlaGopaTopHble U PaKTHYeCKHE PadOThI
[ Ipaxmuueckas paboma:

Ne 5. IlpuroroBneHue pacTBOPOB C

PackpbIiBaTh CMBICI HM3y4aeMbIX IOHATUA M TNPUMEHATh 3TU IOHATUS IPU
OIMCAaHUU CBOMCTB BEILIECTB U UX IIPEBPALLECHUMN.

XapakTepu3zoBarh (u3nueckue M XUMHUYECKHE CBOMCTBA BOJABI, €€ POJb Kak
[PACTBOPUTEIIS B PUPOIHBIX MPOLECCAX.

CocTaBJifITh YpaBHEHUS XUMUYECKUX PEAKIIUI C y4aCTUEM BObI. IPUPOIHBIX BOJ,
CII0COOBI OUMCTKHU BOJIBI OT IIPUMECEH, MEPBI [10 OXPaHe BOJI OT 3arpsi3HEHUS.
[InanupoBaTh U OCYWIECTBJATH HA IMPAKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,
[IPOBOAUTH HAOJIIO/IEHUS, 1€]aTh BBIBOJIBI 110 pe3yJIbTaTaM SKCIIEPUMEHTA.
CaenoBaTh npaBWjiaM 0e30macHoOi padoThl B 1aOOPATOPHUH MPHU HCIIOIb30BAHUH
XUMHUYECKOHN MOCYIbI U 000PYIOBAHHUS.

IIpoBoANTH BBIYKCIEHUS C IPUMEHEHUEM IOHATHS «MaccoBasl J0JIsI BEIIECTBA B

pacTBOpe».
Hcnoab30BaTh 1pU  BBINOJIHEHUWM Y4E€OHBIX 3aJaHMi W B Ipolecce
MCCIIEI0BATEIbCKON JESITEIbHOCTH Hay4YHO-MIOMYJISIPHYIO JUTEpaTypy

XUMHYECKOIO COACPKAHNUs, CIIPAaBOYHBIE MaTepHUalsl, pecypcsl IHTepHeTa.
BeicTpauBaTh pa3BEPHYTHIE NHCBMEHHBIE M YCTHBIE OTBETHI C ONOpPOM Ha
nH(pOpMaLKIO U3 Y4eOHUKA U CIPAaBOYHBIX MAaTEPHAJIOB, TPAMOTHO HCIIOJIb30BATh
VM3Y4YEHHBIN MOHATUMHBIN ammapaT Kypca XUMHUU.

OO0BACHATH CYIIHOCTb SKOJIOTHYECKUX MPOOJIEM, CBA3aHHBIX C 3arpsiI3HEHHUEM.
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TemaTnyeckuid

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/bI 1€ATEJIBHOCTH 00y4al0IIAXCS

0JI0K, TeMa,
KOJIMY€eCTBO
4acos
onpeacIEHHON MacCOBOH noJIer
PAcTBOPEHHOIO BEILIECTBA.
\Boiuucnenusn
— C HCIIOJIb30BAaHUEM IOHATUS «MaccoBas
110J151 BELIIECTBA B PaCTBOPE»
Tema 7. |Knaccuduxanms Heoprannueckux [KmaccuguuupoBarh n3yyaeMble BENIECTBA 10 COCTaBY U CBOMCTBAM.
OcHoBHBIE COECIUHEHUI. CocTaBasaTb (GopMybl OKCHIOB, KHCIOT, OCHOBaHUH, COJIEH M Ha3bIBaTh HUX IO
KJIaCChI Oxcupsl: COCTaB, KJIacCU(UKALUS [MEXTYHAPOJIHON HOMEHKJIATYpeE.
HEOPraHWYeCKUX ((OCHOBHbBIE,  KHUCIOTHble, am¢oTepHsbie, IIporHo3npoBaTh CBOMCTBA BEIIECTB HAa OCHOBE OOIIMX XUMHYECKHX CBOWCTB
coeUHeHHU Hecos1eo0pa3youe), HOMEHKJIATypa [M3y4YE€HHBIX KJIacCOB/TPYII BEIIECTB, K KOTOPHIM OHU OTHOCSITCSI.
(11 9) (MexxayHapoHasi M TpUBUAJIbHAS). CocTaBJsITh MOJIEKYJISIPHBIE YPABHEHUS PEAKIUH, HIUTIOCTPUPYIOIIUX X UMAYECKHE
[lonmydyeHne M  XHMMHUYECKHME CBOMCTBA |CBOMCTBA M CHOCOOBI MOJIyUYEHHS BEIIECTB M3YUYEHHBIX KJIACCOB/TPYII, a TaKxke
KHUCJIOTHBIX, OCHOBHBIX UM aM(OTEpHBIX [TOATBEPXKIAIOIINX IEHETHUYECKYIO B3aMOCBSI3b MEX/y HUMH.
OKCHJIOB. IIpon3BoAMTH BEIUMCIIEHNS 10 YPABHEHUAM XUMHUECKUX PEAKLIUM.
OcHoBanust:  cocTtaB,  kiaccuukanus, [l1aHupoBaTh M OCYHIECTBJIAATH Ha INPAKTUKE XUMHUECKHE HKCIEPUMEHTHI,
HOMEHKJIaTypa (MexyHapogHas U [POBOJIUTH HAOJIOICHMSI, AeNIaTh BBIBOJBI IO PE3yJIbTaTaM dKCIIEpUMEHTA.

TpUBHAJIbHAS), (QU3UYECKHE U XUMHUYCCKHE
CBOMCTBa, CMOCOOBI ModyueHus. KHCIOTHI:
cocraB, Kiaccupukalnus, HOMEHKIATypa,

CaenoBathb npaBujaM 0e30MacHON pabOTHI B TAOOPATOPHUH MPHU HCIIOJIH30BAHUU
XUMHYECKON TIOCYIIBI M 000PYIOBAHHUS.

Hcnonb3oBaTh TpU  BHIIOJHEHUM y4yeOHBIX 3aJaHMi W B IIpolecce
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TemaTHuecKui
0JI0K, TeMa,
KOJNYEeCTBO
4yacoB

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/bI 1€ATEJIBHOCTH 00y4al0IIAXCS

¢usnyeckue M XHMHUYECKHE CBOICTBa,
CIOCOOBI TIOTY4EHHUS.

Ps1 akTHBHOCTH METAJIJIOB.

Conu (cpenHue): HOMEHKIATYypa, CIIOCOObI
[IOJIy4CHMs, B3aUMOJCHCTBHE  COJIEM C
METaJlJlaMH, KUCJIOTaMH, IIeJIoYaMH U
COJISIMHU.

['eHernueckass CBsI3b  MEXIy KlaccaMu
HEOPraHUYECKUXCOCTUHEHUI.
/leMoHCcTpaMu

O06pa3sib HEOPraHUYECKUX BELIECTB
pa3IMYHBIX KJIACCOB.

B3anmopeiicteue pacTBopa CEepHOU
kucnotrhl ¢ okcugom Mmeau (II). Peaxmus
HEUTpaIU3aliH.

BbITeCHEHME OIHOTO MeTajlla IpYyruM W3
pacTBOpa COJIH.

JlabopaTopHble M NMpaKkTHYeCKHepadoThI
Vlabopamopnvie onwvimei. B3aumoneiictBue

KUCIOT ¢ Mmetaulamu.  llomydenwue
HEPACTBOPUMBIX OCHOBAHHI.
B3anmopeiicteue HEPaCTBOPHUMBIX

OCHOBaHHUM C KHCIIOTaMHU.

Paznoxxenue ruapokcuna meau (I) mpum
HAarpeBaHUU.

lIpakmuueckas paboma:

No 6. Pemienue skcriepruMeHTaNIbHBIX 33]1a4

MCCIIEIOBATEIBCKOM JESITEIIbHOCTH HAyYHO-TIOMYJISIPHYIO JUTEpaTypy
XMMHUYECKOTO COJIEpKaHusl, CIIPaBOYHbIe MaTepualsbl, pecypchl MIHTepHEeTa.
BoicTpauBath pa3BEpHYTHIE MHCHbMEHHBIE M YCTHBIE OTBETHI C OINOPON Ha

I/IH(bOpMaI_II/IIO nu3 yqe6HI/n<a " CIIPABOYHBIX MAaTCpUAJIOB, I'PAMOTHO HCIIOJIb30BATh

VM3y4YEHHBIN OHATUIHBIN aIapaT Kypca XUMHAH
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TemaTHuecKui
0JI0K, TeMa,
KOJNYEeCTBO
4yacoB

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/bI 1€ATEJIBHOCTH 00y4al0IIAXCS

10 TEME «OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COCTMHCHHIN.
Buiuucnenusn

— 110 YPAaBHCHUAM XI/IMI/I‘IGCKI/IXpeaKL{I/Iﬁ

Paznen 3. llepnoauyecknii 3akon u Ilepuoanyeckas cucreMa xumuyeckux 3jiemMenToB /1. . MenjeneeBa.
Ctpoenue aToMoB. XuUMHYeCKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuu (15 1)

Tema 8.
I[Hepuoauyeckuii
3aKOH U
Ilepuoauyeckas
cHCTEMA
XHMHYECKHX

siaementoB /1. U.
MenaeneeBa.

Crtpoenue atoma
(7 =)

HepBHe IIOIIBITKH KJ'IaCCI/I(i)I/IKaI_II/II/I
XUMHUYECKUX d1eMeHTOB. IloHsTue orpymiax
CXOOHBIX 9JICMCHTOB

(memounble U

1€JI0OYHO3EMENbHBIE METaJlIbl, TaJOre€HBbl,
WHEPTHBIETas3bl).

DneMeHThI, KOTOpble 00pa3zyroT aM(oTepHbIE
[Teprognueckuii

OKCHUABI W TUAPOKCHIBI.

3aKOH " ITepuoanueckas cucreMa
xuMudeckux 3yeMeHToB JI. 1. Menpaeneena.
[Iepuonpl, MTOATPYIIIIBL.

®du3nuecKuil CMBICT MNOpAAKOBOIO HOMEpa

IpYTIIBI,

DJIEMEHTA,HOMEPOB MIEPUO/A U TPYIIIIHIL.
Crpoenne aromoB. CoOCTaB aTOMHBIX SIZIEP.
M3oTOMmBI. DJIEKTPOHBI. Crpoenne
PIIEKTPOHHBIX 000JI0UY€K aTOMOBIIEPBBIX 20
XUMUYECKUX dJ1eMeHTOB. Ilepuonnueckon
cuctemsl [. 1. MeHaeneena.

XapakTepuCcTUKa XUMUYECKOT03JIEMEHTA 110
ero nojuoxxeHur Bllepuoguyeckont cucreme

J1. . Menneneena.

PackpbIBaTh CMBICII IEPUOJAUYECKOTO 3aKOHA.

ITonnMartp CylmecTBOBaHME NEPUOAMYECKON 3aBUCUMOCTU CBOWCTB XMMHUYECKUX
HIIEMEHTOB (M3MEHEHUE PAINYyCOB aTOMOB U 3JIEKTPOOTPULIATEIIHLHOCTH )

U UX COCAUHEHUHN OT ITOJIOKEHUS B NEPUOJNYECKOM CHCTEME M CTPOCHHs aTOMA.
YcTaHaBJIMBATh CBS3b MEXY IIOJIOKEHUEM JJIEMEHTA B IEPUOAMYECKON CHCTEME
U CTPOEHUEM €ro aroMa (coctaB W 3apsal sAapa, oOlIiee YMCIO 3JIEKTPOHOB M
pacnpeziesieHue UX MO0 3JIEKTPOHHBIM CII0SIM).

IIporHo3upoBaTh Xapakrep U3MEHEHHs CBOMCTB DJIEMEHTOB U UX COCIMHEHUMN 110
rpymnmnaM u nepuojaaM Ilepuoandeckoil CUCTEMBL.

XapaKkTepu3oBaTh XMMHYECKUE DJIEMEHTHl NEPBBIX TPEX IEPUOMNOB, Kalus,
KaJIbLIMA 110 UX 10J0KeHuIo B [leproanyeckon cucreme 1. 1. Menneneesa.
CaenoBaTh nmpaBuiiaM 0e30MacHON pabOTHI B TAOOPATOPHH MPU UCIIOIb30BAHUH
XUMHUYECKON MOCYAbI U 000pYIOBaHHUSL.

BoicTpauBaTrh pa3sBEPHYTHIE NHCBMEHHBIE M YCTHBIE OTBETHI C OIOpPOM Ha
uHpOpMalKIo U3 yyeOHUKA U CIIPABOYHBIX MaTepHajOB, TPAMOTHO HCIIOJIb30BaTh
WM3Y4YEHHBIN MOHATUMHBIN ammapaT Kypca XUMHUU.
Hcnoab30BaTh 1PU  BBINOJIHEHUH  Y4E€OHBIX
crpaBouHble Matepuainsl (I[leproaunueckyro cucteMy XUMHU4YecKux 3neMeHToB J1. 1.
MenpeneeBa, TabIUIly pacTBOPUMOCTH KHCIOT, OCHOBAaHWW W COJIEM B BOJE,

3aJlaHUil  TEKCTHI y‘Ie6HI/IKa,

PICKTPOXUMUYECKHH ST HATPSHKCHUH METAJIOB).
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TemaTnyeckuid OcHOBHBIE BU/bI 1€ATEJIBHOCTH 00y4al0IIAXCS
G0k, TeMa, OcHoBHOe coJep:KaHue
KOJIN4€eCTBO
4acoB
3nauenue Ilepuommyeckoro 3akoHa U [Mcnmo/ib30BaTh TMpU  BBINOJHEHWHM Y4eOHBIX 3aJaHU W B Ipoliecce
[lepuonnueckoil  CHCTEMBl  XMMHYECKHUX [UCCIEAOBATENIbCKOMN AEATENBbHOCTH HAYUYHO-TIOMYISPHYIO IUTEPATYPYXUMHUECKOTO
SJIEMEHTOB ISl pa3BUTHUS HAYKU U IPAKTUKHU. [COAECPIKAHUSA, CIIPAaBOUYHbIE MaTEpHallbl, pecypcbl HTepHeTa
JI. 1. MenneneeB — y4€HbIM, IeIaror v
rpakKJaHUH.
/leMoHCcTpaMu
KopoTtkonepuognass # JJIMHHONEPHOIHAS
(hopMBI [Tepuonnueckon CHCTEMBI
xuMudeckux 3nemMenToB [[. . Menneneena.
O3zHakoMJIeHHE € OOpa3lamMu METajioB H
HEMETAaJUIOB.
JlabopaTopHbIe U IpaKTHYeCKHe padoThI
Vlabopamopueiii  onvim: B3aumojencTBue
TUAPOKCUIA IIMHKA C PACTBOPAMH KUCIOT U
[E04ei
Tema 9. [DNEeKTpOOTPULATENBHOCTD aToMOB [PacKpbIBaTh CMBICJI N3YyYa€MbIX MOHATHM.
XuMuueckas XUMUYECKUX HIIEMEHTOB. OmnpeneasaTb BUJI XUMUYECKOU CBSI3U B COETMHEHUH.
CBSI3b. Xumuueckasi CBsI3b (MOHHAsI, KOBaJeHTHas |(OmpeaeassiTh CTENEHb OKHUCICHUS XHUMHUYECKOTO »JJeMEeHTa 1o ¢GopMylie ero
OKHUCANTEIBHO-  [[TOJIIPHAs MKOBAJIEHTHAS HETIOJSIpHAas). COETMHEHUS.
BOCCTaHOBHUTENb |CTElneHb okucieHus. (OnpeneasiTh JJIEMEHT (BEIIECTBO) — OKHUCIWUTEIh U DJIEMEHT (BEIIEeCTBO) —
Hble peaKkluuu OKHUCIUTETEHO-BOCCTAHOBUTEIHH bI€ [BOCCTAHOBUTEIIb.

(8 4)

peaknuu (OBP). Ilpomeccel okuciaeHuss u

BOCCTAHOBJICHUSI. Oxucnurenn u
BOCCTAaHOBUTEJIH.

JleMoHCcTpan U
OKI/IC.HI/ITG.HBHO-BOCCTaHOBI/ITeJII:HI:Ie

pPCaKkuu: TOPCHUC, PCAKIHUU PA3JIOKCHUA,

O0BACHATH CYIIIHOCTh TPOIIECCOB OKUCIICHUS U BOCCTAHOBJICHUS.
CocTaBJjsiTb DJICKTPOHHBIA OanmaHC ¢ Y4ETOM YHMCIa OTJAHHBIX WM TPUHSATHIX
DJIEKTPOHOB.

CocTaBasiTh YpaBHCHHC OKHCJIUTEILHO-BOCCTAHOBUTEIIHLHOM PCaKkIuu.

lcrionbp30BaTh MPH BHITIOIHEHUH YUE€OHBIX 33JaHNH TEKCThl yueOHUKA,CIIPaBOYHBIE

A N

MaTepuanbl  (IEPUOAMUYECKYI0 CHUCTEMY XUMHYECKHMX  3JIEMEHTOB

a5




TemaTnyeckuid OcHOBHBIE BU/bI 1€ATEJIBHOCTH 00y4al0IIAXCS
OcHoBHoOe coepxkaHue

0JI0K, TeMa,
KOJNYEeCTBO
4yacoB

COETMHEHUS MenpeneeBa, TaOnMIly pacTBOPUMOCTH KHUCIIOT, OCHOBAaHMW U coJjie B BOJE,
HIIEKTPOXUMUYECKUH PAJT HAPSKEHUN METaJIOB)

46



9 KJIACC

(2 4 B HEenemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpEeMs)

TemaTnueckuii 010K,

OcHoOBHOe coep:KaHue

OcHOBHbBIE BHU/BI J1€ATCIBHOCTH Oﬁy‘lalOHII/IXCH

COEOIUHEHUN B
OJIOKEHUEM

KaJlbIIUA H
COOTBCTCTBUH C

X
DJIEMEHTOB B MIEPUOIUYECKON
CUCTEME M CTPOCHUEM HX aTOMOB.
Knaccudpukanuss u  HOMEHKIATypa
HEOPraHUYECKUX BCIIIECTB
(MexxayHapogHass W TpUBHAJIbHAs).
XMMHUECKHE CBOMCTBA
OTHOCSILIMXCS K Pa3JIMYHbIM KJlaccaM
Heoprannueckux COEOUHEHHM, HX

I'CHCTUYCCKAA CBA3b

BEIIIECTB,

HeOpFaHquCKHX
BemiecTB. CTPOCHHE BEIIECTBA: BUIBI
XUMHUYECKOMN

CBsA3HU n THIIBI

KPUCTAITNYECKIX PEIIETOK.

TeMbl, KOJIM4eCTBO
4acos
Pa3nen 1. BemecTBo u xumnveckue peakuun (30 u)

IloBTOpEeHue u ([lepuoguueckuii 3aKOH. (XapaKTepu30BaTh XUMUYECKUE 3JEMEHThl MEPBBIX TPEX IMEPUOAOB, KalIUsl U
yriyojenue 3Hanuii  [lepmonnueckas cucrema [Kainplus 1Mo ux nonoxenuto B Ilepuogmueckoit cucreme . M. Menneneesa.
OCHOBHBIX pasaenoB [xumuueckux anemeHroB J[.  U. |KnaccmpuumpoBaTh U Ha3bIBaTh HEOPraHUYECKHUE BELIECTBA U3YUEHHBIX KJIACCOB.
Kypca 8 kiacca MenneneeBa. CtpoeHune aromoB. [ONUCHIBATH OOIINE XUMHUUECKUE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
(6 v) 3aKOHOMEPHOCTH B W3MEHEHHHU [IOATBEPKJaTh CBOMCTBA MpHUMEpPaMH MOJIEKYJISIPHBIX YpPaBHEHUN XHUMHUYECKHX

CBOMCTB XMMMUYECKHX DJIEMEHTOB [pEaKLUM.

[EPBBIX TPEX NEPUOAOB, Kausd, (OnpeneasiTb BUJ XUMHUECKOHN CBS3U U TUI KPUCTAINIMYECKON PEIIETKY BEIIECTBA.

IIporHo3upoBaTh CBOKCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUS.
BeicTpanBaTh pa3BEPHYTHIE IHMCBMEHHBIE W YCTHBIE OTBETBI C OINOPOM Ha
nH(pOpMaLKIo U3 yyeOHHMKA M CIIPAaBOYHBIX MaTepUaioB, IPaMOTHO HCII0JIb30BaTh
VM3y4YEHHBIN OHATUWHBIN annapar Kypca XUMHH.

Hcnonb3oBaTh TpyU  BHIOJHEHUM y4YeOHBIX 3aJaHMM M B IpoIecce
MCCIIEI0BATEIBCKON Hay4HO-TIONYJISIPHYIO JUTEPATYPY

XUMHYECKOTO COJIEPKaHUsI, CIIPABOYHbIE MaTepHalbl, pecypchl UHTEpHETA

JCATCIIBHOCTH

47




TemaTnyeckuidi 0JI0K,
TEMBblI, KOJIHYECTBO

yacoB

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/IbI 1€ATEJIBbHOCTH 00y4al0IIAXCS

3aBHCHMOCTh CBOMCTB BEIIISCTB OTHX
CTPOCHUS.
JlemoHCcTpauMu
1. Monenu KPHUCTAJUIMYECKUX
PEIIETOK HEOPTaHUYECKUX BEIICCTB.
2. Koportkonepuoanast u
(dopMbl
CHCTEMBI

a1 W

JUTMHHOIIEPUOTHAS
[ lepuoauueckoii
XUMHUYECKHX JJIEMEHTOB

Menneneesa

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH

XHMHUYECKHX peakumi
(8 1)

Knaccudukanms XUMHYECKUX
peakuii 10 Pa3IMYHBIM MPU3HAKAM
(TI0 9HCITy ¥ COCTaBy Y4acTBYIOIIUXB
pEaKiMy BEIIeCTB, IO TEIIOBOMY
bddekTy, Mo U3MEHEHUIO CTemeHen
OKHUCJICHUS XHUMHUYECKUX SJIEMEHTOB,
Mo 00paTUMOCTH, IO  Y4YacTHUIO
KaTajan3aTopa).

DK30- U AHJIOTEPMHUYECKHE PEAKIIUH,
TEPMOXHUMHYCCKUE YpaBHEHUHI.
[loHsATHE O CKOPOCTM XHWMHYECKOU
peakiuu. [ToHSATHE OTOMOTCHHBIX H
reTeporeHHbIXpeakiusx. [lonstue 06
00paTUMBIX u HEOOPAaTUMBIX
XUMHYECKHUX peakuusx. [lonstue o
XUMHYECKOM paBHOBECHH. DaKTOPHI,

BJIMAIOINE HA CKOPOCTH XHMHYISCKOM

PackpbIiBaTh CMBICIA M3y4aeMbIX I[OHATHM W IPUMEHATH OTU IIOHATHA IIPU
OIMCAaHUU CBOMCTB BEILECTB U UX IIPEBPALLCHHMN.

KuaaccupuuupoBare XUMUYECKHE PEAKIUU [0  PA3IMYHBIM  [PU3HAKAM.
YcraHaBJIMBAaTh 3aBUCUMOCTb CKOPOCTH XMMHMYECKOW PEaKLMM OT PA3IUYHBIX
(bakTOpOoB.

IIporHo3upoBaTbs BO3MOXHOCTH IIPOTEKaHUSA XUMHUYECKUX IPEBpALEHUN B
Pa3IMYHBIX YCIOBHSIX.

Onpenensats oxuciaurens U BoccTtaHoBUTeNb B OBP.CocTaBisATh 31€KTPOHHBIM
OaJlaHC peaKInu.

IIpou3BOAMTH BEIYMCIICHHS 110 XUMUYECKUM YPAaBHEHUSIM.

BoicTpauBath pa3BEPHYTHIE NHCBMEHHBIE M YCTHBIE OTBETHI C ONOpPOM Ha
nH(pOpMaLKIO0 U3 Y4eOHUKA U CIIPAaBOYHBIX MAaT€pUAIOB, TPAMOTHO HCIIOIb30BaTh
M3Y4YEHHBIN OHATUMHBIN ammapaT Kypca XUMHUU.

Hcnoab30BaTh TpU  BBINOJHEHUM  Y4E€OHBIX 3aJaHMi W B IIpolecce
HAy4YHO-IIOMYJISIPHYIO JUTEPATypy
XUMUYECKOTO COJIepKaHUs, CIIPaBOYHbIE MaTEpHAIIbI, pecypchl IHTepHeTa

HCCHCHOB&TGHBCKOP’I ACATCIIbHOCTH
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TemaTnyeckuidi 0JI0K,
TEMBblI, KOJIHYECTBO

yacoB

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/IbI 1€ATEJIBbHOCTH 00y4al0IIAXCS

[PEAKIMU U T10JIOKEHHE XUMHUECKOTO
paBHOBECHS.
OKUCINTENFHO-BOCCTAHOBUTEIILHBIC
peakuuu  (SJIEKTpOHHBIM  OanaHc
OKHCJIMTEIbHO-BOCCTAaHOBUTEIIHHOM
PEaKIIHm).
JlemoHcTpamun

1. 3aBUCUMOCTh CKOpOCTH
XUMUYECKON PeaKkMU OT Pa3IUuHbIX
(hakTOpOB.

2. Bo3zpeiictBue karamm3aTropa Ha
CKOpPOCTh XUMHUYECKOH PEaKIIHH.

3. Ilpumepbl  HEOOpaTUMBIX U
0o0paTUMBIX peaKiuil.
4. Cwmelenue

XUMHYECKOU pCaKkuum.

paBHOBECHUA

Buviuucnenusn

— KOJIMYECTBA BEIECTBA, 00bEMA U
MacChl pEareHTOB WM MPOJIYKTOB 10
YpaBHEHUSM XUMHUUYECKUX PEAKIIUMA

Tema 2.
DJIEKTPOTUTHYECKAS
M CCOUALIUS.
XHUMHYECCKHE peaKkunu
BpacTBOpax

(16 u)

Teopus ANEKTPOIUTHIECKON
UcCCOLUAlUU.  OJEKTPOJIUTBL U
HEIEKTPOJINTEL. KaTHOHBI, aHUOHBI.
MexaHu3M JIMCCOLMALINY BEUIECTB C
pa3IMYHBIMM BHJAMU XMMHUYECKOM
Crenenp

CBSI3H. JIMCCOLIUAINH.

CunbHbIE U clla0ble JIEKTPOJIUTHI.

PackpbIiBaTh CMBICJ H3y4aeMbIX IIOHATHH, a TakkKe CMBICI TEOPHH
DIIEKTPOJIUTUYECKON AUCCOLUALINH.

OO0BSICHATH IPUYNHBI DJIEKTPOIIPOBOJHOCTH BOJIHBIX PACTBOPOB.

CocTaBisiTb ypaBHEHUS AMCCOLMALMU KUCIOT, IIEIOYEH W COJIEH, IOJIHBIE U
COKpAIIEHHbIC HOHHBIE YPaBHEHUS XUMHUECKUX PEaKLIUii HOHHOTO OOMEHa.
IInanupoBaTh ¥ OCYLIECTBJIATH HA IPAKTUKE XUMUYECKHE DKCIIEPUMEHTHI,

IIPOBOANTH Ha6J'IIO,Z[CHI/I${, ACJIaTb BBIBOALI IO PE3YyJIbTaTaM SKCIICPUMCHTA.
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TemaTnyeckuidi 0JI0K,
TEMBblI,
4acoB

KOJINY€CTBO

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/IbI 1€ATEJIBbHOCTH 00y4al0IIAXCS

PeaKI_II/II/I HMOHHOTI'O 06MeHa, YCJI0BUA
X ITPOTCKAHUA. Honnrie YpaBHCHUA

peaKuuid.

XHUMHUECKHNE  CBOMCTBA  KHCJIOT,
OCHOBAaHMII M COJEM B  CBETE
[Ipe/ICTaBICHUM 00
DJIEKTPOIUTAYECKON  JUCCOIHALINH.
Cpena  pactBopa. Ilonstue o

TUPOJIM3E COJEH.

KauecTBeHHbBIE pPEaKIUH HAKATHOHBI
W aHUOHBI.
J/leMOHCTpaLUKH
DIIeKTpUYecKast IPOBOAMMOCTh

pacTBOPOB  BEIIECTB;  JIBUYKEHHUE
MOHOB B 2JIEKTPUYECKOM IIOJIE.
OneITsl, WUTIOCTPUPYIOLINE
[PU3HAKA  IPOTEKAHHUsS  peakuui
HOHHOrO  obmeHa. OmbITBI 1O
ONpEACIECHUIO CPEIbl B pPacTBOpax
coyeil (xjopuaa HaTpus, kapOoHaTa
HaTpUs, XJIOpUIa LIUHKA).

JlabopaTopHble W TNpPaKTHYECKHE

padoThI
VlabopamopHhbwiii onvim:
PeakiimunoHHOro oOMeHa B

pacTBOpax dSJEKTPOJMTOB: Cybdara

venu (II) w ménoum, kapOonara

CaenoBaTh npaBuiaM 0e30MacHON paboOThl B 1aOOPAaTOPUH IIPU UCIOJIB30BAHUU
XMMHUYECKOH MOCYbl U 000py10BaHHUS.

IIpou3BOAMTH BEIYMCIICHUS 10 XMMUYECKUM YPABHEHUSM.

BeicTpauBaTrh pa3BEPHYTHIE NHMCbBMEHHBIE M YCTHBIE OTBETHI C OIOpPOM Ha
nHpOpMaLKIo U3 ydeOHMKA U CIIPABOYHBIX MAaTE€pPHajOB, TPAMOTHO HCIIOJIB30BaTh
VM3YYEHHBIN NOHATUIHBIN anmapaT Kypca XUuMHUU.

3aJaHUi U B

Ucnoab3oBare 1pu

K CCIICIOBATEIIHLCKOM

BBIINNIOJIHCHHUH y‘le6HBIX mpouecce

HAYYHO-MIOMYJISIPHYIO JUTEpaTypy
XMMHUYECKOTO COJIEpyKaHus, CIIPAaBOYHbIE MaTepHalsl, pecypchl HTepHETa

ACATCIIbHOCTH
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TemaTnyeckuidi 0JI0K,
TEMBblI, KOJIHYECTBO

yacoB

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/IbI 1€ATEJIBbHOCTH 00y4al0IIAXCS

HaTPUsI U COJSTHOMKUCIIOTBI, PEAKIUS
HEeUTpaIu3aluu MEXY
TUIPOKCUIOM Kajuusg H  COJISTHOM
KHCJIOTOM.

[ Ipaxmuyeckas paboma:

Ne 1. Pemenue sxcrepuMeHTalbHbBIX
3aa4 110 TEME.

Botuucnenus

[0 YpPaBHEHUSIM XHMHUYECKHX
peaKuuii

Paznen 2. Hemerayuibl u ux coenHenus (34 u)

Tema 3. O6masn
XapaKTepuCTUKA
XHMHYECKHX
3JIEeMEHTOB VIIA-

rpynmnbl. ['anorensi(6 1)

OOmmas xapakTepuCTHKa TraJoreHOB.
OcoOEHHOCTUCTPOEHHUST aTOMOB ITHX
DJICMCHTOB, XapaKTepHBIG ]I HHUX
CTCIICHU OKHCIICHUS. CTpOGHI/Ie nu
CBOMCTBaA

¢buznueckue IIPOCTBIX

BEILIECTB — TaJIOT€HOB. XUMHUYECKHUE

CBOIICTBAa Ha  IpUMEpe  XJIopa
(B3aMMOJIEHCTBHE C  METaJUIaMH,
HeMeTalJIaMH, IEJI0YaMH).

XnopoBoaopoa. CoJisiHasgs KHCIIOTAa,
XMMHYECKHE CBOWCTBA, MOJIYyYEHHE,
MpUMEHEHHE. KauecTBennsie
PEaKIMK Ha TaJIOTEHUTUOHBI.

[lelicTBue XxJjiopa U XJIOPOBOAOpOAA
Ha OpPraHM3M 4eoBeKa. BaxHeine

n HX HaAXO0XICHUEC B

XJIOPHIbI

O0BscHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB HEMETAUIOB U HUX
COEIMHEHUH B IIPEJieNax MaJbIX IIEPUOJOB U IIaBHBIX noarpymnn Ilepuonnyeckoi
CUCTEMbI XMMHUYECKUX 3JIEMEHTOB C YYETOM CTPOEHUS UX aTOMOB.
XapakTepn3oBarb (QU3MYECKHME W XHUMHUYECKHME CBOMCTBA IPOCTHIX BELIECTB
rajJloreHoB (Ha IMpHUMEpe XJIOpa) U CIOKHBIX BELIECTB (XJIOPOBOJIOPOAA, XJIOPHAA
HaTpHUs), CIOCOOBI UX TOJIY4YEHHs, IPUMEHEHUE U 3HAaY€HHE B IMPUPOJIE U KU3ZHU
JeJI0BEKA.

OnpenensiTb raJJOr€eHUAUOHBI B PACTBODE.

I[InanupoBaTh M OCYIIECTBIAThH HA NPAKTHUKE XHUMUYECKHUE DSKCIIEPUMEHTHI,
IPOBOJIUTH HAOIOICHNUS, IENIaTh BHIBOJIBI IO PE3yJIbTaTaM SKCIEPUMEHTA.
CaenoBarh npaBuiiaM 0e3onacHoi paboThl B 1aOOpPaTOpHH MPH UCIIOJIB30BAHUU
XUMHUYECKON NOCY/Abl U1 000PYI0BaHMUSL.

BoicTpauBaTth pa3BEpHYTHIE NHCHbMEHHbIE M YCTHBIE OTBETHI C ONOPOM Ha
MH(pOpMAaLKIO U3 yuyeOHUKA U CIIPABOYHBIX MAaTe€pHaoB, TPAMOTHO HCIIOJIb30BaTh
M3Y4YEHHBIN MOHATUMHBIN almapaT Kypca XUMHUU.

Hcnoab3oBath

BBIITOJIHCHU N 3aI[aHI/Iﬁ n B

npu y4eOHBIX nporecce

51




TemaTnyeckuidi 0JI0K,
TEMBblI, KOJIHYECTBO

yacoB

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/IbI 1€ATEJIBbHOCTH 00y4al0IIAXCS

MPUPOJIE.
JlemoHCTpauMu
Buneomarepuanbl: TalOreHbl U HUX
COCIMHCHMUS.
O6pa3iib

JlabopaTopHble M NpaKTHYecKHe

XJIOPUJIOB.

padoThI Jlabopamophwiii onvim.
Pacnio3HaBaHUEXJIOPUI-UOHOB.
[ Ipakxmuueckas paboma:
Ne 2. TlonyueHue CONSIHONW KHUCIIOTHI,
U3y4yeHue e€ CBOMCTB.
Botuucnenus
— 0 YpaBHEHUSAM XHUMHYECKUX
pEaKUHii, €CIM OJWH U3 PEarceHTOB
IIaH B U30BITKE;
00BEMOB  Ta30B 110
peakiuu  Ha  OCHOBE
00BEMHBIX OTHOIIICHUH Ta30B

YPaBHEHHUIO
3aKOHa

HCCHCHOB&TGHBCKOﬁ JACATCIIbBHOCTH JATEPATYPY
XUMHNYECKOT'O COACPIKAHMA, CIIPABOYHBIC MaTCpHUallbl, PECYPCHI I/IHTepHCTa

HAyYHO-TIOMYJISIPHYIO

Tema 4. Oo6man
XapaKTepUCTHKA
XUMHUYCCKUX
3JIEMEHTOB VIA-
rpynnel. Cepa u eé

coequHeHu (8 1)

OOmiast xapaKkTepHCTHKA DIIEMEHTOB
VIA-rpyntsbl. Ocobennoctn
CTPOCHUA AaTOMOB OJOTHUX DJJICMCHTOB,
XapakTepHble JUIS HUX CTENeHHU

OKHCJICHUA. CTpOCHI/IC I/I(I)I/I3I/I‘{CCKI/IC

CBOMCTBAa TMPOCTHIX BEMIECTB —
KHICJIOPOJIa U CEPBHI.

AJIOTpOIHBIE Mo U pUKaIuU
KHCIIopoa U cepbl. XHUMHUYECKHE

OO0bsICHATH 00IIMe 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB 3JEMEHTOB
VIA-rpynisl ¥ UIX COEAMHEHUH C YYETOM CTPOEHUS X aTOMOB.
Xapakrepu3oBarth (QU3MYECKHE U XMMHUYECKHE CBOMCTBA MPOCTOrO BEIIECTBA
ceppl U €€ COeQUHEHUH (CepoBOIOPONA, OKCHIOB CEpbl, CEpHON KHCIOTHI,
Cyib(aToB), CHOCOOBI UX MOTYYSHUS, TIPUMEHEHNE U 3HAYCHUE B IPUPOJIE HIKU3HU
YEIJIOBEKa.

OnpenenssTh HaTMUKE Cyab(AT-HOHOB B paCTBOPE.

OO0BbSICHATH CYIIHOCTH JKOJOTHYECKHX IMPOOJIEM, CBS3aHHBIX C IMEepepadOTKOM

COCTMHEHUH CEPBI.
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TemaTnyeckuidi 0JI0K,
TEMBblI, KOJIHYECTBO

yacoB

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/IbI 1€ATEJIBbHOCTH 00y4al0IIAXCS

cBoiictBa  ceppl.  CepoBonopon,
CTpOEHHE, buznueckue U
XUMUYeCKUe  cBoMcTBa.  OKCHIBI

CCPBI KaK NPCACTAaBUTCIIN KUCIIOTHBIX

OKCHJIOB. CepHas KHUCJIOTA,
¢buznyeckue

1 XUMHYECKHE CBOMCTBA (OOIHE KaK
[peCTaBUTENs Kilacca KHUCIOT U
cnenuduaeckue), MpUMEHECHHE.
XUMUYECKHE PEaKIuu, JIekKallue B
OCHOBE TPOMBIIUICHHOTO CIIoco0a
[1OJIy4CHUS CEepHOU
ATmapatbl U TPOTEKAIONIMEe B HHX
(Ha Mepe

CEepHOH  KHUCIIOTHI).

KHCJIIOTHI.

MPOIIECCHI
MPOU3BOJICTBA
Couu cepHO# KUCIIOThI,KaueCTBEHHAS

pu-

peaxius Hacynb(haT-1oH.
Haxoxnenue cepbl 1 €€ COeIMHEHUI

B IIPUPOLE. XUMHYECKOE
3arpsi3HEHUE  OKPYXKAIOIIEH Cpeibl
COCTUHEHUSIMU  CEepbl  (KUCIIOTHBIE
O, 3arps3HEHHEe BO3ayxa U
BOJIOEMOB), CIIOCOOBI €ero
[IPEIOTBPALLEHUS.

JleMoHCcTpan U

Konnekuun (BuaeoMarepualbl): cepa
1 €€ COCIMHCHMUS.

[l1aHupoBaTh ¥ OCYIIECTBJIATH Ha NPAKTHKE XUMHYECKHE SKCIEPHUMEHTBHI,
POBOANTH HAOIIOICHHUS, JIETIaTh BBIBOJIBI 110 PE3YJIbTaTaM SKCIEPUMEHTA.
CaenoBaTh nmpaBuiaM 0e30MacHON pabOTHl B TaOOPATOPHH MPU UCIIOIb30BAHUH
XUMHAYECKOH MOCYBI K 000pYIOBaHHUS.

HpOI/I3BO)]I/ITL BBIYUCJIICHUA 110 XUMHUYCCKHUM YPABHCHUSAM.

Mcnosb30BaTh TpU  BBINOJHEHUH YYEOHBIX 3aJaHMi TEKCTHl y4deOHUKa,
crnipaBouHble MaTepHaisl (Ileproandeckyro cucteMy XUMU4ecKux 3iaeMeHToB . U.
MenzeneeBa, TaONUIly pacTBOPUMOCTH KHCJIOT, OCHOBAaHMW M COJEH B BOJE,
DIICKTPOXUMUYECKHUH PsiJl HAPSHKEHUIH METaIJIOB).
Mcnonb30BaTh TpU  BBIIOJHEHWM  y4eOHBIX 3aJaHUii W B Ipolecce
HAy4YHO-IIOIYJIAPHYIO JIIATEPATYPY
XAMHYECKOTO COJIEPKAHUs, CIPAaBOYHbIE MaTEpHUaibl, pecypchl MHTepHEeTa

HCCIIE0BaTEbCKOMN NEATENbHOCTH
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TemaTnyeckuidi 0JI0K,

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/IbI 1€ATEJIBbHOCTH 00y4al0IIAXCS

TeMBlI, KOJIN4eCTBO
4acoB

OOyriuBaHue caxapa moJ1 IeHCTBUEM

KOHIIEHTPHUPOBAHHOM cepHOM

KHUCJIOTBI.

JlaGopaTopHble M NPaAKTHYECKHE

padoThI

Jlabopamopnvie Onvlmol:

Obnapy>xenue Cynb(haT-uOHOB.

B3aumoaelicTtBue paszbaBiieHHOMN

CEPHOU KUCIIOTHI C LIUHKOM.

Boiuucnenun

— 10 YpPaBHEHMSIM XHUMHUYECKHX
peakuuii;
— MaccoBOH O BBIXO0JIa
MPOIyKTapeaKInu

Tema 5. Ooman |OOmas xapakTtepucTuka >1eMeHTOB (OObSACHATHL O0IIHe 3aKOHOMEPHOCTH B HW3MEHEHHWH CBONCTB JJIEMEHTOB
XapaKTepuCTUKA VA-rpymnmbl. OcoOeHHOCTHCTpOCHNUS |VA-TPpYIIIBI U UX COEUHEHUHN C YIETOM CTPOCHUS UX aTOMOB.
XHMHUYECKHX aTOMOB 3TUX JJIEMEHTOB, (XapaKTepu30BaTh (hPM3MUECKHE U XMMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB a30Ta
DJIeMeHTOB VA-Tpynnbl. [XapakTepHble JUIsi HHUX CTENeHU M docdopa U HUX COEAUMHEHMH (aMMHUakKa, COJell aMMOHUsS, a30THOM KHCIOTHI,
A30T, ¢dochop M UX |OKHACICHHS. HUTpPaTOB, okcusa docdopa(V) u docopHoii kuciaotel, pochaToB), cocodb UX

coequnenus (10 )

A30T, pacnpoCTpaHEHUE B MPUPOJIE,

¢buznueckue u XUMHUYECKHE
cBoiictBa. Kpyrosopor asora B
[IPUPOJIE.

AmMMHak, ero  (¢u3M4ecKue U

XUMHUYCCKUEC CBOﬁCTBa, MOJIYYCHHC
u npuMeHeHrne. Colli aMMOHUS, HX
dbuznveckue

[MOJIYYCHHA, IPUMCHCHHUE 1 3HAUCHUEC B IIPUPOAC

1 JKU3HU YCIIOBCKA.

OnpenenasiTb HOHBI aMMOHHUS U (ochaT-HOHBI B pacTBOpE.

OOBSICHATH CYIIHOCTH JKOJOTHYECKUX MPOOJIeM, CBS3aHHBIX C HAaXOXKICHHEM
coenuHeHuM a3ota u Gocdopa B OKpyKarolei cpese.

[l1aHupoBaTh W OCYHIECTBJIATH HA MPAKTHKE XHMHUYECKUE SKCIICPUMEHTHI,
MIPOBOIUTH HAOIOACHNS, IENIaTh BHIBOJIBI IO PE3YJIbTaTaM IKCIEPUMEHTA.
CaenoBathb npaBujiaM 0e30MacHON pabOTHI B TAOOPATOPHUH MPU HCIIOJIH30BAHUU
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TemaTnyeckuidi 0JI0K,
TEMBblI, KOJIHYECTBO
4acoB

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/IbI 1€ATEJIBbHOCTH 00y4al0IIAXCS

151 XUMHYECKHE CBOWCTBA,
npuMeHeHrne. KauecTBeHHas peakius
Ha MOHBI aMMOHHSL.

A30THast KHCJIOTa, e€ pusnueckue

1 XMMUYECKHE CBOMCTBA (0O0IIME KaK
MPEICTaBUTENSI  KJlacca KHUCIOT U
cnenuduueckue).  Mcnonp3oBaHnue
HUTPATOB W COJCH aMMOHHUS B
KayeCTBE MUHEPAIbHBIXYI00PCHHIA.
XUMHUECKOE 3arpsi3HEHUE
OKpY>Karolle Cpeapl COEAMHEHUSIMU
azoTa (KUCTIOTHBIE TTOXK]TH,
3arps3HEHUE BO31yXa, TIIOYBBHI U
BOJIOEMOB).

docdop, QIJIOTPOITHBIE
Moudukau Gocdopa,puzndeckue
1 XUMHUYECKHE CBONCTBA.

Oxcun ¢ochopa(V) u docdopnas
KHUCJI0Ta, (PU3NYECKUEe MXUMUYECKHE
CBOMCTBa, moyueHue. KauectBeHHas
peaxuus HadochaT-uOHBI.
Vcnonb3oBaHue ¢docdaros B
KayecTBE MUHEPATBHBIX YIOOpCHHI.
3arps3HeHue MPHUPOIHBIX BOJIOEMOB
¢docharamu.

JleMoHCcTpan U

Komnekuun: dochop wm  mx

XUMHUYECKOHN MOCYIbl U 000PYAOBAHHUS.

HpOI/ISBO[[l/ITb BBIYHCIICHUA 110 XUMHUYECKHUM YPAaBHCHUSAM.

Ncnoap30BaTh

IpU BBHINOJHEHUH YYEOHBIX 3aJaHUW TEKCTHl y4yeOHUKa,

CIIPaBOYHbBIE MaTepUaibl (IEPUOAUYECKYIO CUCTEMY XUMHUYECKUX 3emeHToB [1. U.
MenieneeBa, TaOIMIly pacTBOPUMOCTU KHUCJIOT, OCHOBAHUM M COJEH B BOJE,
PIIEKTPOXUMUYECKUH P HATIPSKEHUM METaJIOB).

Ncnoap30BaTh

IIpA  BBIIIOJIHCHUHA y‘le6HBIX 3aJJaHUi M B mpouecce

K CCIICIOBATEIIHLCKOM JACATCIIbHOCTH HAaYYHO-IIOIYJISIPHYIO JIATCPATYpPy

XUMHUYCCKOT'O COACPIKAHNA, CIIPABOYHBIC MATCPUAJIbI, PECYPChHI I/IHTepHCTa
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TemaTnyeckuidi 0JI0K,

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/IbI 1€ATEJIBbHOCTH 00y4al0IIAXCS

TeMbl, KOJIM4eCTBO
4acoB
COCTUHEHMUS. Bsaumoneiicteue
KOHIIEHTPHUPOBAHHOM a30THOM
KHUCJIOTBI C MEJIBIO.
JlaGopaTopHble M TNpPaKTHYECKHE
padoThI
Vlabopamophvle onvimoi:
1. BsaumoneiictBue conen
aMMOHHS C HIENOYBIO.
2. OsnHakomyieHHE C oOpa3lamu
a30THBIX U (OCPOPHBIX YAOOPEHUH.
Il Ipakmuueckas paboma:
Ne 3. [lonyueHue aMMuaka,n3y4eHue
€ro CBOWCTB.
Boiuucnenusn
— TI0 YpPaBHEHHUSM XHUMHYECKUX
peakuuii
Tema 6. O6mas |Yriepon, aoTponHbie (O0bACHATL OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB DJIEMEHTOB
XapaKTepUCTHKA Moaudukanuu, pacrnpoctpaHeHue B|[VA-rpynmbl U X COETUHEHUN C YIETOM CTPOCHUS UX aTOMOB.
XHMHYECKHX npupoje, Gpu3nuecKue uXuMuIeckue [ XapakTepru3oBaTh (pu3nveckue
3JIEMEHTOB IVA- |[cBoiicTBa. 1 XUMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB YIJIEpOia U KPEMHHUS U UX COCTUHEHUI
rpynnel. Ancop6uus. KpyroBoporyrineposaa B|(OKCHIOB —yIJiepoJia, YrolbHOW KHCIOTBHL, KapOOHATOB, OKCHIAa KPEMHUS,

Yriepox U KpeMHUH U
UX COeIMHEeHH s

(10 o)

MPUPOJIE.

Oxkcuapl yraepoaa, ux Gu3ndecKueu
XUMHUYECKHE CBOMCTBA, UX JEHCTBHE
Ha JKUBBIE OPraHU3Mbl, TOJTYYECHHUE U
[MPUMEHEHHUE. OKOJIOTHYECKHE

HpOGHeMBI, CBA3aHHBIC C OKCHJIOM

KPEMHUEBOM KHUCIIOTHI, CHUJIMKATOB), CHOCOOBI WX TOJY4YEHHs, NMPUMEHEHHE U
3HaYEHHE B MIPUPOJIE U )KU3HHU YETOBEKa.

OnpenensiTb KapOOHAT- U CUJIMKAT- HOHBI B PACTBOPE.

OO0BACHATH CYIIHOCTBh HKOJOTHYECKUX IMPOOJIeM, CBA3AHHBIX C HAaXOXIECHUEM
YIJIEKHMCIIOrO Ta3a B OKpY’Karollel cpee.

NnarocTpupoBaTh B3aUMOCBSI3b  HEOPraHMYECKMX COEIMHEHUHN yriepoaa H
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TemaTnyeckuidi 0JI0K,
TEMBblI, KOJIHYECTBO

yacoB

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/IbI 1€ATEJIBbHOCTH 00y4al0IIAXCS

yriepoja (Iv); TUIoTe3a
rJ100aJbHOTO0 TOTEIUICHUS KJIMMATa;
MApPHUKOBBIN YPQEKT.

YrollbHAs KHCJIOTa U €€ COJIM, HX
dbusnueckue u XUMHUYECKUE
CBOMCTBA, IIOJIy4CHUE U
npuMeHenue. KauectBeHHas peakius
Ha KapOOHAT-UOHBI.

Vcnionb30BaHue KapOOHATOB B OBITY,
MeIUIINIHE, MIPOMBIIIJICHHOCTH,
CEJIbCKOMXO34MCTBE.

00
OpraHWYECKUX BEIIECTBAX KakK o
yriepoja:
OCOOCHHOCTH COCTaBa M CTPOCHHUS.
[loHsiTHe O OWMONOTMYECKH Ba’KHBIX
BEILIECTBAX: Oenkax,

YIJICBOJAX. MaTepI/Iaanoe CANHCTBO

HepBOHaan'II)HI)IG IIOHATUA

COCANHCHUAX

KHUpax,

OpraHMYECKUX U HEOPraHU4YEeCKHX
COECIMHEHU.
Kpemuuii, ero ¢usnueckue u

XUMHYECKHE CBOMCTBA, MOJYYCHUCH
MIPUMECHECHHE B DJICKTPOHHKE.

CoenvHeHUs KpPEeMHHUS B TIPHPOJIE.
OOmue mpencTaBieHuss 00 OKCHIE
aIv)y =

CUJIMKAaTEHI,

KPEMHUS KPEMHHUEBOUN

KHCJIOTC. ux

OpPTaHMYECKHUX BEIIECTB.

[l1aHupoBaTh W OCYHIECTBJSTh HA MPAKTUKE XWMHYECKHE SKCIEPHUMEHTBHI,
MPOBOJUTH HAOIIOAEHUS, JAeTaTh BBIBOBI IO pE3yabTaTaM 3KCIIEPHUMEHTA.
CaenoBaTh nmpaBuiaM 0e30MacHON pabOTHI B TaOOPATOPHH MPHU UCIIOIb30BAHUH
XUMHAYECKOH TOCYIBI B 000PYIOBaHHUS.
Mcnoaib30BaTh TpU  BBINOJIHEHUH YYEOHBIX 3aJaHU TEKCTHl y4deOHUKa,
crnipaBouHble Marepuainsl (Ilepmoanyeckyro cucreMy XUMHYECKHUX 371eMEHTOB /1.
1. MenzeneeBa, TabnuIly pacTBOPUMOCTH KHUCIIOT, OCHOBAaHUI U COJICH B BOJE,
DIICKTPOXUMUYECKHUH PsiJl HAPSHKEHUIH METaIJIOB).

Mcnonb30BaTh TpU  BBIIOJHEHWM  y4eOHBIX 3aJaHUii W B Ipolecce
HAYYHO-TIOMYJISIPHYIO JUTEPATYPY

XAMHYECKOTO COJIEPKAHUs, CIPAaBOYHbIE MaTEpHUaibl, pecypchl MHTepHEeTa

HCCIIE0BaTEbCKOMN NEATENbHOCTH
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TemaTnyeckuidi 0JI0K,
TEMBblI, KOJIHYECTBO
4acoB

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/IbI 1€ATEJIBbHOCTH 00y4al0IIAXCS

HCIIOJIb30BaAHUC B 6BITy, MCIUILNHE,

[MPOMBIIIICHHOCTH. Baxwneimne
CTPOUTEIILHBIC MaTEepUAIIbI;
KepaMUKa, CTEKJIO, IIEMEHT, OeTOH,
KEJIE300€TOH. [IpoGnembr
0e30I1acHOro HCIIOJIb30BaHUS

CTPOUTEIBHBIX MarepuaioB B
[MOBCETHEBHOM KU3HU.
JlemoHCcTpamun

Mojenn KpUCTaIMYECKUX PEIIETOK
anMasa, rpaduTa, MOJICKYJIbI
¢dbymepena.

AJncopO1iust pacTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YIIIEM.
[IpoTuBoras. Buneomarepuainsr:
CUJIMKATHAas MPOMBILIIIEHHOCTb.
Mopenu MOJEKYJl OpPraHMYeCKUX
BEILIECTB.

JlabopaTopHble M NpaKkTHYeCKHe

padoThI
UlabopamopHhbwiii onvim.
KauecTBeHHas peaxkuus Ha

KapOOHAT-MOH.

[ Ipaxmuueckue pabomoi:

Ne 4. TlonydyeHue yriekuciaoro rasa.
KauecTBeHHas peakuus Ha
KapOOHAT-MOH.
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TemaTnyeckuidi 0JI0K,
TEMBblI, KOJIHYECTBO
4acoB

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/IbI 1€ATEJIBbHOCTH 00y4al0IIAXCS

No5. Pemienue skcrnepuMeHTaIbHbBIX
3anad 1o reme «Hemeramiby.
Bviuucnenusn

— 10 YpaBHEHUSM XUMHUYECKUX
peaKiuii, eciu OAWH M3 PEarcHTOB
naH B BHUAE BOJHOIO pacTBOpa ¢

N3BECTHOU MAaCcCOBOH JIOJIEH
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10 KJIACC

(2 4 B HEenemto, Bcero 68 4, u3 HUX 2 4 — Pe3epBHOE BpEeMs)

Temaruueckuii
0JI0K, TEMBblI,
KOJIMYECTBO YaCOB

OcHoBHOe coep:kaHue

OcHoOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

Pa3zgea 1. MeTaJiibl M X CO

equnenus (50 u)

METaJ1JI0B

(10 u)

Tema 1. O0me CBoﬁCTBaJO61ua$1

XapaKkTepUCTHKa
XUMUYECKUX 3JIEMEHTOB —
METaJUIOB HAa  OCHOBAaHUM  HX
nojoxkenus B Ilepuoguueckoit
cHCTEeME XHUMHUYECKUX 3JIEMEHTOB /.

. MeHieneeBa U CTPOEHHS aTOMOB.

Crtpoenue METaJIOB.
MeTtammuueckas CBSI3b "
MeTaJUTM4ecKasi  KpHUCTATUYEeCcKas

pemérka. DJIEKTPOXUMUYECKUH psijl

Hal'[prKeHHI’I MCTAJlJIOB.
duznueckue u XUMHWYCCKUC
CBOMCTBa MCTAJIJIOB. O6H_II/Ie

CHOCOOBI TOTYYEHHS METAJLIOB.
[loHsATHE O KOPPO3WUU METALIOB M
OCHOBHBIE CIIOCOOBI 3aIlUTHI  OT

koppo3uu. CruiaBsl (cTanb, YyTyH,

TFOpATFOMHUHHIM, OpoH3a), X
[IPUMEHEHNE B ObITY u
[TPOMBIIIJIEHHOCTH.

JleMoHCcTpa U

O3HakoMJIEHHE c oOpa3mamu

PackpbiBaTh CMBICJ HM3Yy4aeMbIX INOHATUH W NPUMEHATH 3TH IMOHATHUS IIPU
OITMCAHUH CBOWCTB BEIIECTB U MX MPEBPALICHUII.

O0BsSICHATH 00I1I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-METAIIJIOB
W UX COCAMHEHUH C y4ETOM CTPOCHHS UX aTOMOB.

XapakTepu30BaTh CTPOCHHE METAIIOB, O0mIMe (U3MYECKHe M XUMHYECKHE
CBOMCTBa METAJLIOB.

XapakTepu3o0BaTh 001111€ CTIOCOOBI MTOJIYYE€HUS METAJIJIOB.

CaenoBarb npasuiiaM 0e3o0macHoi paboThl B 1a00paTOpUU MPH UCIIOIb30BAaHUH
XUMHAYECKOH TIOCYBI B 000pYIOBaHHUS.

HpOH3BO}IHTb BBIYUCJICHUA 110 XUMHWYCCKUM YPaBHCHUAM.
Hcnoab30BaTh TNpU  BBINOJHEHUM Y4YEOHBIX 33JaHUM TEKCTHl yueOHHKa,
crnipaBouHble MaTtepuaisl (Ilepuonuyeckyro cucTeMy XUMHUECKUX 3J€MEHTOB /.
1. MenpneneeBa, Ta0iMIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHHUI U coieil B Boje,
DIIEKTPOXUMUYECKHN PsIJl HAMIPSDKEHUH METalIOB).

Hcnosb30BaTh BBITTOJTHEHUH 3aJaHUi W B TIporecce
VICCIIeIOBATENILCKON HAYYHO-TIONYJISIPHYTO JTUTEPaTypy

XAMHYECKOTO COJIEPKaHUsI, CIPaBOYHbIE MaTepuaibl, pecypcel MHTepHEeTa

pu y4eOHBIX

JCATCIIBHOCTH
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TemaTnuecknid OcHOBHbIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCSA
0JI0K, TeMBblI, OcHoBHoOe coepxkaHue

KOJHUY€CTBO 9aC0B

METaJIJIOB u CIUIABOB, nux
¢usnvyeckuMu cBoiictBamMmu. Mojenu
KPUCTaUINYECKUX pemeToK
METaJUIOB.

Buneomarepuansl: KOppo3us
METaJIJIOB.

JlabopaTopHble M NPaKTHYeCKHE
padoThI

Vlabopamopnuie onvimol.
O3nakomiieHMe ¢  oOpa3uamu
CILUIaBOB METAJIIIOB.

3aBUCHUMOCTh CKOpPOCTH
peaknuy MeTajuia ¢ KUCIOTON

OT NPUPOJIBI METAILIA.

Boviuucnenusn

— 10 YPaBHEHUSAM XUMHUYECKHUX
peakluil, €Clii OJUH U3 PEarcHTOB
COJIEPKUT IIPUMECHU

Tema 2. Baxneiimme |[Llenounsie metamibl. [lonoxenne BOOBACHATH 0011E 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB-METANIOB

MeTaJLIbI H ux [lepnoanveckoit CUCTEMCR rpynmnax U UX COEAUHEHHUI C y4ETOM CTPOEHHS UX aTOMOB.
COeITMHEeHU A XUMHUYecKkux oaiemeHtoB J[. U.

Xapakrepu3oBatb (QHU3NYECKHE W XUMUYECKHE CBOWCTBA MPOCTHIX BEUIECTB
(40 v) MeHieneeBa, CTPOCHUE AaTOMOB,

METAJJIOB U WX COEAMHEHUN (OKCHUIOB, THAPOKCHIOB, COJEH), CIOocoObl HX
Haxoxxaenue B npupoJe.
Ousmaeckne W xuMmdeckue [HOLYICHHS, IPUMEHEHNE U 3HAYCHHUE B IPUPOJIC M JKU3HH YEIOBEKA.
cBOHCTBA (Ha NpUMepe HATPHA U Pacno3HaBaTh C MOMOIINBI0 KAYECTBEHHBIX PEAKIMii MOHBI METayuIoB (MarHws,
kanusi). OKCHIBI M THAPOKCHUIBI [AIFOMUHMS, IIMHKA, JKEJIE3a, MEIN).
HaTtpust U Kanusd. IIpuMenenue |IlIaHUPOBATH M OCYLIECTBJSITH Ha MPAKTHKE XHUMHUYCCKHE JKCIIEPHMEHTEHI,
MICJIOYHBIX  MCTAJUIOB M HUX [poBoaUTh HAOIIOEHUS, IeJIaTh BHIBOBI IO PE3yJIbTaTaM dKCIIEPUMEHTA.
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TemaTHyecKHi
0JI0K, TE€MBI,
KOJIHYEeCTBO YaCOB

OcHoBHoOe coepxkaHue

OcHOBHbIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCSA

COCIMHECHHUM.

[I{est0o4HO3EMENBHBIE ~ METAJIbI
MAarHuii M KaJIbIUKW, CTPOCHHUE
aTOMOB. [Tonoxenue B
[Ileprnonnueckoiut cucreme

XUMHYEeCKUX 3jaeMeHToB /JI. M.
MenneineeBa.
Haxo>xnenue B

DuznueckKkue U

MpUPO/IE.
XUMHYECKHE

CaenoBath npaBujam 0e30mMacHOi pabOThI B 1aOOPATOPUH MPH UCIOIH30BAHUU
XUMHAYECKOH MOCYBI B 000pyIOBaHUS.

IIpon3BOANTE BHIUKCIIEHUS IO XUMUYECKUM YPAaBHEHUSIM.

BoicTpauBarh pa3BEPHYTHIE INMCBMEHHBIE M YCTHBIE OTBETBI C OIIOPOM Ha
MH(POPMALIMIO U3 YUeOHMKA U CIIPABOYHBIX MaT€pPHAJIOB, IPAMOTHO UCIOJIb30BATh
W3Y4YCHHBIN MOHATUWHBIN ammnapar Kypca XUMHUHU.

Hcnoab30BaTh 1pU  BHINOJIHEHUWH Y4eOHBIX 3aJaHUil M B Ipolecce
MCCIIEJ0BATEIBCKON JeSATEIBHOCTH JIUTEpPaATypy

XUMHUYCCKOI'O COACPIKAHUS, CIIPABOYHBIC MATCPUAJIbI, PCCYPCHI I/IHTCpHCTa

HaYyYHO-IIOITYJIAPHYIO
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TemaTHyecKHi
0JI0K, TE€MBI,
KOJIHYEeCTBO YaCOB

OcHoBHoOe coepxkaHue

OcHOBHbIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCSA

CBOICTBA. Baskneiimue
COCIUHEHHUS Kaiablusd (OKCH]I,
rupokcusi, conu). KECTKOCTh
BOJBI U CIIOCOOBI €€ yCTpaHECHHSI.
A TFOMUHUIA. Ilonoxenue B
[ leproamnueckoit CHCTEME
XUMHU4YecKkux d3iaeMeHToB . N.
MeHieseeBa, CTpOEHHE aToMa.
Haxoxxaenue B pUpPOJIE.
duzpyeckue U XUMHYCCKHE
cBoiicTBa. AM(OTEPHBIECBOWCTBA
okcuaa u ruapokcuaa. JKemeso.
[lomoxenue B Ilepuoanueckoit
CUCTEME XUMHYECKUX DJIEMEHTOB
JI. W. MengeneeBa, CcTpoeHUE
atroma. Haxoxnaenue B mnpupone.
duzndeckue u XUMHUYCCKUC
cBoiicTBa. OKCHABI, TUAPOKCUIBI U
conu xenesa (I1) u xxeneza (III).
/leMoHCTpan MU

B3anmoieiicTBue HaTpusi CBOJIOM.
OkpanimBanue IUIAMEHU MOHAMH
HATPHUS U KaJIusl.

OkpanimBaHue IUIaMEHU MOHAMU
KaJIbITHS.

B3anMoaeiicTBUEe OKCHIa
KaJIbIIUS c BOJIOM.
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TemaTHyecKHi
0JI0K, TE€MBI,
KOJIHYEeCTBO YaCOB

OcHoBHoOe coepxkaHue

OcHOBHbIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCSA

Buneomarepuaiisr: ropeHue
bKeJie3a B KHUCJIOPOJIE U XJIOPE.
JlaGopaTopHble W TNpaKTHYecKHe
padoThI

Jlabopamophuvle OnwvImblL:
O3HakomjieHHEe C  oOpasunamMu
QIIIOMUHUS U €TI0 CILIABOB.
AmpoTtepHbIe CBOMCTBa
TUJPOKCHUIA ATTFOMUHUS.
KauecTBeHHBIC peaKIIMHM HAaHOHBI
bKese3a.
[ Ipaxmuueckue pabomeor.
Ne 6. JKECTKOCTE BOIBI U METOIbI
e€ yCTpaHEHUsI.
Ne 7. Penienue
SKCIIEPUMEHTAJIbHBIX 3aJlad MO0
TeMe «MeTallbly.
Boiuucnienus
— I10 ypaBHEHUSM XUMHYECKUX
peakumii, €eClIu  OJUH u3
peareHToOB JaH B U30BITKE WJIH
COJICP>KUTIIPUMECH;
MaCcCOBOI J0JI BBIXOJa
MPOJIyKTAa PEaKITUH

Pasznen 4. Xumusi u okpy:kamomasn cpeaa (6 q)

Tema 3. BemecrBa mu
MaTepuajbl B KHU3HH
JyesI0BeKa

(6 9)

HoBbie MaTeprabl 1 TEXHOJIOTHUH.
Bemectea uw = Marepualibl B
MMOBCEIHEBHON »XHU3HU YEJIOBEKA.

XapakTepu30BaTh poJib XUMUU B pa3- JUUYHBIX cdepax AeATeIbHOCTH JII0JIEH,
OCHOBHBIE BeIIECTBA W MaTepHallbl, MpPUMEHSEMble B J>KU3HH COBPEMEHHOIO
yeoBeKa.
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TemaTHyecKHi
0JI0K, TE€MBI,
KOJIHYEeCTBO YaCOB

OcHoBHoOe coepxkaHue

OcHOBHbIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCSA

XUMUS U 3010POBBE.
be3zonacHoe HCIIOJIb30BaHUE

BCILICCTB 1 XI/IMI/ILIGCKI/IXpeaKL[I/Iﬁ B

OBITY.

[ IpupoaHbie UCTOYHUKU
YTJICBOJIOPOIOB (yrons,
PUPOTHBIN ras, He(dTh),
NPOAYKTHI UX MEepepadOTKH, UX
poJib B ObITYy u
MPOMBIIIJIEHHOCTH. OcHOBBI
PKOJIOTMYECKOMN I'PaMOTHOCTH.
XUMHUYECKOE 3arpsi3HEHUE

OKpYy>Karolieu cpeapl (MpeaeabHO

JO0ITyCTHUMasd KOHOCHTpAaus
Bemiects — [1/1K).
Ponp xumMum B peHICHUH

OKOJIOITHMYCCKHX HpO6JICM

OOBACHATH YyCIOBUS OE30MACHOTO KCIIOJIb30BAaHMS BEHIECTB M XUMHYECKUX
peakIuii B OBITY.
AHAJIM3UPOBATHL U OIICHUBATH

uHPOpPMALIUIO O  BIUSHUHU

[IPOMBIIIJICHHOCTH, CCJIBCKOI'O XOSﬂfICTBa, TpaHCIIOpTa W Ap. HaAa COCTOAHUC

KPUTUYECKH

OKPYXKaIOIIECH CPEabL.

YMeTh OKa3bIBaTh MEPBYIO MOMOIIb IMPHU XUMHUYCCKUX OKOTraX W OTPABJICHHUAX.
[IpuHuMaTh ydactue B OOCYXKIEHUU MPOOIEM XUMHUYECKOW U IKOJIOTUYECKOU
HAIPaBIEHHOCTH, BHICKA3bIBaTh COOCTBEHHYIO MTO3UIIUIO 110 ITPOOJIeMe UIIpeJiaraTh
BO3MOJKHBIE ITYTH €€ pereHus

O0001menne

NMPOIiIECHHOT0 Kypca
(10 yacos)

[Ipu pazpaborke pabodeil mporpaMmbl B TEMAaTUYECKOM IUIAHUPOBAHWUW JIOJDKHBI OBITh YUYTEHBI BO3MOXHOCTU

MCIIOJIb30BaHUS JIEKTPOHHBIX (IM(MPOBBIX) 00pa30BATENBHBIX PECYPCOB, SBJISIOIIUXCS Y4EOHO-METOIUYECKUMU MaTepuaiaMu

(MynbTUMEIUHHBIE TPOTPAMMBI, 3JIEKTPOHHBIE YIEOHUKH U 3a/JaYHUKH, JJIEKTPOHHbIE OMOIMOTEKH, BUPTYyalbHbIE JaO0OpaTOpuH,
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UTPOBBIE MPOTPAMMBbI, KOJUIEKIIMH LU(POBBIX 00pa30BaTEIBHBIX PECYpPCOB), MUCHOIB3YEMBIMU I OOYYEHHS] U BOCHUTAHUS
oOyuaroruxcst ¢ HOJIA, npe/icTaBlieHHBIMU B 3JIEKTPOHHOM (LIM(PPOBOM) BHUJIE U PEATUIYIONUMU TUJAKTUYECKUE BO3MOKHOCTHU

UKT, coneprkanre KOTOPhIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHMH.
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[HoAXOJbl K OHEHMBAHHNIO INUTAHWUPYEMBIX PE3VJIBTATOB
OBYUEHUNA

CopnepxkaHue OLEHKH, KPUTEPUH, NPOLEAYPa, COCTAB MHCTPYMEHTapHs
OlLIEHUBaHUs, (hopMa MPEICTABICHUS PE3YJIbTATOB pa3pabaThIBACTCs C yUETOM
TUIIOJIOTUYECKUX W HWHAMBUAYAJIBHBIX OCOOEHHOCTEM O0O0ydarommxcs, HxX
VH/IMBUIYaJIbHBIX OCOOBIX 00pa30BaTENbHBIX NOTPEOHOCTEN.

JUis  oueHMBaHMA JOCTMXKEHMS IUIAHHPYEMBIX — 00pa3oBaTeNIbHBIX
pesynbTatoB s ydammxcs ¢ PAC BaxxkHa Takasi opraHuzaiusi oOydeHwus,
KOTOpasi MpeayCMaTpUBAET CBsI3b OOYUYEHUS! C JIMYHBIM >KU3HEHHBIM OIBITOM
CaMOI'0 YYaIlerocs U pa3BUTHE €ro )KU3HEHHOW KOMIIETEHIIUH JJISI ITPEOIOIIEHUS
(dbopmanu3ay NOJyYEHHBIX YMEHUW U 3HAHUM.

OoOyuaromuiica ¢ PAC wumeer mpaBo Ha MPOXOXKACHHE TEKYLIEH,
IIPOMEXYTOUYHOM M TOCYAApPCTBEHHONW WMTOTOBOM aTTECTAllMM HE TOJBKO B
obmieit, HO U B uHBIX dopmax. s oOydaromierocs ¢ PAC 3Tto MoxeT OBITh
aTTecTalsi B WHIMBHIYy&JIbHOM IIOPSAJKE, B TNPHUBBIYHBIX YCJIOBHUSX, B
NPUCYTCTBUM 3HAKOMOI'O MEAaroruyeckoro pabOTHHKA, C HCMOJIb30BAHHEM
Pa3IMYHBIX CIOCOOOB aJanTaluy NpeAbsIBICHUs YUYEOHBIX 3aJJaHUl, C YUYETOM
O0COOEHHOCTEW JIMYHOCTHOTO, 3MOLMOHAIBHO-BOJEBOIO M IO3HABATEIBHOTO
pa3Butus oOyuaroniuxcs ¢ PAC.

[Tpu oLleHMBAaHUU JMYHOCTHBIX PE3YJIbTaTOB HEOOXOIUMO OOECIEeUnuTh
WHIUBUyAIA3aIMI0 ATATHOCTH OCBOEHUS 00pa30BaTENbHBIX PE3YJbTATOB B
CBSI3M C HEPaBHOMEPHOCTHIO U OCOOEHHOCTAMHU pa3BuUTHUs mKoibHUKa ¢ PAC.
[IoCKOJIBKY 3MOLIMOHANIBHO-BOJIEBOE M JIMYHOCTHOE PpAa3BUTHE ayTHYHOTO
IIKOJIbHUKA  HEPEAKO  3aJEep)KMUBAETCA IO CPaBHEHUIO C  THUIMYHO
Pa3BUBAIOIMMHUCS CBEPCTHUKAMH, JONYCTUMA OpPUEHTALMSA HA JUYHOCTHBIE

pe3yAbTaThl C YUETOM PEAIbHOTO MCUXO0JIOTMYECKOr0 BO3pacTa.

CrnenuaJjibHble YCJI0BHUS Peajn3anuu JTUCIUNINHBI
C ydeTtoM 0COOBIX 00pa30oBaTENbHBIX MOTPEOHOCTEH OOydaromuxcs ¢

PAC HeoOxonumo:
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- aIanTUpPOBaTh METOAbl MPEACTABICHUS HOBOTO MaTepuaia, CrocoObl
TEKYIIEr0 KOHTPOJIL M PENPE3EHTAUNUN OJIYYEHHBIX 3HAHWUM, TPEAYCMOTPETh
Opyd  HEOOXOOUMOCTH BO3MOYKHOCTH  BBINOJHEHHS 4YacTH 3aJaHud  C
ucrnoias3oBanueM MKT);

- pazpemath obOyuaromumca ¢ PAC uMerh B KauecTBE CIPABOYHOIO
Marepuajia BU3YaJIbHbIE CXEMbl W QJITOPUTMBbI, ONOPHBIE KOHCIIEKTHI,
MOIIIaroBble WHCTPYKIIMH, TOMOTAIOIIME B PEIICHUH MaTeMaTUYECKUX 3aa4 (B
TOM YHCJIE, U BO BPEMsI IPOBEPOUHBIX padoT);

- HCIOJIB30BaTh BO3MOYKHOCTH BHM3yaJIbHOW IOJAECPKKH H3y4aeMoOro
MaTepuana (WUIFOCTpALMK, y4eOHble (DUIBMBI BUPTYaJbHBIE OMbBITHI, CXEMBI,
(bopMyIIbl, TAOJIULIBI U T.11.);

- ONUPATHCS HA MPAKTUUYECKUE U JTaOOpaTOpHbIe pabOThI 1711 YTOUHEHHUSI
TEOPETUYECKUX MOHATUN U NOHUMAHUS XUMHYECKUX MMOHATUN U SBJICHUN;

- JUIsl IEPEHOCA NIOJyYEHHBIX 3HAHUIN B PEAIBHYIO KU3Hb PEKOMEHIyETCS
CO3/1aBaTh YCJOBHS Ui OTPAOOTKU MOJTYYEHHBIX HAaBBIKOB BO BHEYPOUHOU U
BHEILIKOJBHOM AESITENIbHOCTU U MOBCEIHEBHON KU3HU C YYaCTHUEM U TTOMOILBIO
poauteneit odydaromerocs ¢ PAC;

- MPU HEJOCTATOYHOU C(HPOPMUPOBAHHOCTU TIPaPOMOTOPHBIX HABBIKOB
MOTYT MCIIOJIb30BaThCS Pa3InyHbIe CIOCOOBI aaNTallud YYEOHBIX MaTepUaioB
U 3aJjaHuil, B TOM 4MCJIE COKpalleHHEe 00beMa MUCHbMEHHBIX 3aJaHuil Mpu
COXpaHEHUU YPOBHS CJIOKHOCTH, BO3MOXXHOCTb BBIMOJHEHUSI 3aJaHUN C
ucnoJibzoBanuem cpeacts UKT u T.1.

- nopyuatb odyyatouumcsa ¢ PAC BblloIHEHHE TPOEKTOB, TPE3EHTAIUH,
JOKJIa/I0B Ha TEMbI U3 3TOTO pa3jiesia JJis MOBBIIIEHUS] MOTUBALMU K U3yUYEHHUIO

npeaMera.
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