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denepanpHas pabouass mnporpamma (manee Ilporpamma) mo ydeOHOMY
peIMEeTy
«Xumus» paspaborana Ha ocHoBe DPI'OC OO0, denepanibHOM TPOrpaMMbI
BOCITUTAHUSA, ¢ YUYETOM pacupeieIEHHBIX IO KJIaccaM MPOBEPSIEMbIX TPEOOBAHHM K
pesyabTaraMm ocBoeHHst OCHOBHOM 0O0pa3oBaTEIbHON MpPOrpaMMbl OCHOBHOTO

oO1ero ooGpazoBaHUsI.

[TOACHUTEJIbHA A 3AIINCKA

OO0was xapakrepucTHKa yueOHOro npeaMera « XumMus»

Bxnang ydeOHOoro mpenamera «XuMHUS» B JOCTHIXKEHUE €€ OCHOBHOTO
oO1iero oOpazoBaHusi 00YCJIOBJIEH BO MHOIOM 3HAUYEHHEM XHUMHUYECKOW HAyKH B
MO3HAHUU 3aKOHOB TMPHUPOJIbI, B Pa3BUTHH MPOU3BOJUTEIBHBIX CHJI OOIIECTBA U
CO37IaHUHM HOBOM 0a3bl MaTepUaTbHON KYJIbTYPHI.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK PaclpOCTpaHUIA CBOE
BJIMSIHME Ha BCce 00JIaCTHU YEJIOBEYECKOTO CYILECTBOBAHUS, 3ajajla HOBOE BUICHHE
MHUpa, CTajJla HEOTHEMJIEMbIM KOMIIOHEHTOM MUPOBOW KYJIbTYpPbl, HEOOXOAHUMBIM
YCIIOBUEM U3HHU OOIIECTBA: 3HAHHE XUMUU CIIY>KHUT OCHOBOU JJi1 (DOPMHUPOBAHUS
MHUPOBO33pPEHUS YEJIOBEKA, €r0 MPEACTABICHUN O MaT€pUaJIbHOM E€IMHCTBE MUDA;
BAXHYIO  pOJIb  WrparoT  (QopMupyemble  XUMUEH  MPEACTaBICHUS O
B3aMMOIPEBPALICHHUSIX SHEPTHU U 00 HBOJIIOLIMHU BEIIECTB B IIPUPO/IE; COBPEMEHHAS
XUMUSl HalpaBlieHa Ha pelIeHHEe TI00ajJbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS
YEJIOBEYECTBA — CBHIPbEBOM, DHEPrETUYECKOM, MHUIIEBOM U AKOJOTMYECKOU
0e30macHOCTH, IPOOJIEM 3PaBOOXPAHECHHUS.

B ycnoBusix BO3pacTampliero 3HAaYeHUS XUMHUM B JKU3HU OOIIEcTBa
CYLIECTBEHHO TIOBBICMJIACH DPOJb XUMHYECKOro oOpa3oBaHus. B  rmiane
COIMAJIM3AIIMN OHO SIBJISIETCS. OJHUM W3 YCJIOBHMA (DOPMUPOBAHUS HHTEIIEKTA
JIMYHOCTH ¥ TAPMOHHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY  4YEJIOBEKY XHMHUYECKHE 3HAHUS HEOOXOIWMBI IS



npUOOpETEHUST OOIIEKYIbTYPHOTO YPOBHS, MO3BOJISIFOLIETO YBEPEHHO TPYJIUTHCS B
COLIMYME€ M OTBETCTBEHHO Y4acTBOBAaTh B MHOT'0OOpPA3HOM KWU3HMU OOIIECTBA, JJIs
OCO3HAHMSI BAKHOCTU PA3yMHOT'O OTHOILIEHHS K CBOEMY 3J0POBBIO M 3JI0POBBIO
JIPYTuX, K OKpYyXaroled NpUpOJHON cpeje, JUisl TPaMOTHOTO TMOBEACHUS MPH
WCITOJIb30BAHUU PA3INIHBIX MAaTEPUATIOB U XUMUYECKUX BEIIECTB B MIOBCEIHEBHON
KU3HH.

XuMHuueckoe 00pa3oBaHME B OCHOBHOW IIKOJIE SBJISIETCS Oa30BBIM 110
OTHOILIEHUIO K CHCTEeME OOIIero Xumuyeckoro ooOpazoBanus. [losTomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO pPeaIu3yeT MPUCYIIHE OOIIEMY XUMUYECKOMY
00pa30BaHMUIO KIIOYEBBIE IIEHHOCTH, KOTOpPBIE OTPaXalOT TOCYIapCTBEHHBIE,
OOIIIECTBEHHBIE U MHIMBUyaTbHbIE TOTPEOHOCTH. DTUM OMpPEIEISIETCS CYITHOCTD
oO1elt cTpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
y4eOHOTro mpeamMeTa « XUMHUs».

W3yuenune npeamera: 1) CmocoOCTBYeT peanu3aldyd BO3MOXKHOCTEH i
caMOpa3BUTUs MW  (QopMUpOBaHUS  KyJIbTypbl JIMYHOCTH, €€ of0med u
(GYHKIIMOHATBLHOM TPAaMOTHOCTH; 2) BHOCUT BKJIaJl B (DOPMUPOBAHKME MBIIIJICHUS U
TBOPUYECKUX CHOCOOHOCTEH MOJIPOCTKOB, HABBIKOB MX CAMOCTOSITEIHLHONU ydeOHOU
NEATETLHOCTH,  DKCICPUMEHTAJIBHBIX M HCCIEIOBATEIBCKHUX YMEHUH,
HEOOXOJMMBIX KaK B IIOBCETHCBHOW JKM3HH, TaK W B TMpodecCHOHATHLHOU
NESATEeTbHOCTH; 3) 3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIUICHHUS, 3aKIabIBacT
OCHOBBI IIEJIOCTHOTO B3TJISAa HA €IWHCTBO MPHUPOABI W YEIOBEKA, SIBISICTCS
OTBETCTBEHHBIM ATaloM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH
OJIPOCTKOB; 4) crocoOcTBYeT (HOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K
CCTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPHUPOJE, K YEJTOBEKY, BHOCUT CBOW BKJIaJ B
HKOJIOTUYECKOE 00pa3oBaHnEe 00yUYaIOLTUXCS.

Ha3BanHble HanpaBiieHUs: B 00y4€HUH XUMUHU O0ECIeUnBaIOTCS CHELUPUKOM
COJlep KaHUsl TIPEIMETa, KOTOPbIM SIBISETCA MEJAaroTHYecKd aJanTUPOBAHHBIM
OTpa)keHHeM 0a30BOM HAYKH XMMUU Ha OMPEEIEHHOM 3Tane e€ pa3BUTHSL.

Kypc xumun 0CHOBHO# IIKOJIBI OPUEHTUPOBAH HA OCBOEHUE 00YUYAIOIIIUMHUCS
OCHOB HEOPraHWYECKON XMMHUU M HEKOTOPBIX MOHATUNA U CBEJACHHUIN 00 OTIETbHBIX
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00BEKTaX OPraHMYECKON XUMUHU.

CrpykTypa conepkaHus IpeaMera cpoOpMHUpOBaHA HA OCHOBE CHUCTEMHOIO
noaxona K ero usydeHuro. CopeprkaHue CKIIAJIbIBAETCS U3 CUCTEMBI MOHSTHHA O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATUN O XMMUYECKOW PEaKLIUH.
O0e 3TH cUCTEMBI CTPYKTYPHO OPraHM30BaHbI MO MPUHLMIY MOCIEAOBATEIIBHOIO
pa3BUTHS 3HAHMM Ha OCHOBE TEOPETHUYECKUX IPEICTABICHUN Pa3HOIO YPOBHS:
aTOMHO-MOJIEKYJIIPHOTO YYEHUs KaK OCHOBBI BCErO €CTECTBO3HAHHUS, YPOBHS
[Tepunonnueckoro 3akoHa J1. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMHH, YUYCHUS
O CTPOEHHMH aTOMa M XUMHUYECKOM CBSA3M, MPEACTABICHUN OOIEKTPOIUTUUECKON
JVCCOLMALNY BEILIECTB B pacTBOpax. TeopeTndeckne 3HaHUsI pacCMaTpUBAIOTCS Ha
OCHOBE JMIIMPHUYECKH TOJYYEHHBIX WU OCMBICIEHHBIX (PAKTOB, Pa3BHBAIOTCA
MOCJIEZI0BATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIIOJHSASA (PYHKIIMH OOBSICHEHUS
U TPOTHO3UPOBAHUA CBOMCTB, CTPOCHHSI M BO3MOKHOCTEM IPAKTUYECKOTO
IIPUMEHEHUS U TIOJyYECHHS N3y4aeMbIX BEIIECTB.

Takass opraHuzamusi coAepXaHUs Kypca CHOCOOCTBYET HPEICTABICHUIO
XUMHAYECKON COCTABJISIOIIEM HAy4YHOW KapTUHBI MUpa B JIOTHUKE €€ CHCTEMHOMN
npuponbl. Tem caMmbIM oOecnedynBaeTcs BO3MOXKHOCTH (POPMHUpPOBAHUS Yy
0Oy4aronMXxcst HEHHOCTHOTO OTHOILLEHUS K HAYYHOMY 3HAHHUIO M METOIAMIIO3HAHUS
B HayKe. Ba)KHO Takke 3aMETUTh, UTO OCBOEHUE COJAEPKAHUS Kypca MIPOUCXOIUT C
IIPUBJICYCHUEM 3HAHUW U3 PAHEE M3YYEHHBIX KYpCOB:

«Oxpyxaromuit Mupy», «buonorus. 5—7 kinaccb» u «Dusuka. 7 Kiacey.

Hean nudyyeHus yueOHOro npeamera « XuMus»

K HampaBiieHHIO €CTECTBO3HAHUS, MPAKTUYECKON JIEATEILHOCTH YEJIOBEKA U
KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3ajladya MpeIMETa COCTOUT B
(GbOopMHpPOBaHUN CHUCTEMBl XUMHUYECKHX 3HAHWM — Ba)KHEHIHX (HaKTOB, MOHSATHUH,
3aKOHOB 17} TEOPETUUECKHUX MOJIOYKEHHU, TOCTYTIHBIX 0000111eHMI
MHPOBO33PEHYECKOTO XapakTepa, A3blka HAYKW, 3HAHUW O HAYYHBIX METOJAX
W3Y4YEeHUS BEIECTB U XUMUYECKUX PEaKIIii, a Takke B JOPMUPOBAHUU U PA3BUTUHU
YMEHUH U CIIOCOO0B JEATEILHOCTH, CBSI3aHHBIX C MUIAHUPOBAHUEM, HAOIIOICHUEM

5



U IIPOBEJICHUEM XUMHUECKOT0 SKCIIEPUMEHTA, COOII0JCHUEM IPaBUIl O€30IMaCHOTO
oOpallleHus C BEIIECTBAMU B IIOBCETHEBHOM JKU3HU.

Hapsiny ¢ >TuM nenu u3ydeHus MNpeAMETa B IMPOrpaMMe YTOUYHEHBI U
CKOPPEKTUPOBAHBI C y4ETOM HOBBIX IMPUOPUTETOB B CHCTEME OCHOBHOIO OOIIETO
oOpasoBanus. CerogHs B 00pa3oBaHMM 0cOo00 3HAUUMOM  HpPU3HAETCS
HAIpaBJIEHHOCTh OOydYeHHs Ha pa3BUTHE U  CAMOPA3BUTUE JIMYHOCTH,
dbopMupoBaHue e€ UHTEIIEKTa U 001el KynbTypbl. OOy4eHne YMEHUIO YUUTHCS U
IPOAOKATh CBOE 00pa30BaHUE CAMOCTOSTEIBHO CTAHOBUTCS OJHON U3 BaXKHEUILINX
(GyHKUMNA y4eOHBIX MPEIMETOB.

B cBsA3U ¢ 3TUM IIpU N3Y4YEHUU [IPEIMETA B OCHOBHOM IIKOJIE JOMUHUPYIOIIEE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

(GopMHpOBaHWE MHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY HPUHATHIO PEUICHHH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

HaIpaBJIEHHOCTh OOYyYEHHUs HAa CUCTEMAaTHYEeCKOE MPHUOOILIEHNE yUalluXcs K
CaMOCTOATEJBHON MO3HABATEIBHON JEATEIbHOCTH, HAYYHBIM METOJAM IO3HAHWS,
(bopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obOecrieueHue ycCJIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyYaroIUMUCS
OIbITa Pa3HOOOpPa3HOM MAESATETbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KIIFOUEBbIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

dbopmHpoBaHre YMEHHMH OOBACHSTH M OLEHUBATH SIBJICHUS OKPYXAIOILIEro
MHUpa Ha OCHOBAaHUU 3HAHUM U OMBITA, TOJYYCHHBIX MPU U3YUYEHUU XUMUU;

¢dopMupoBanre 'y oOydalolmUXCsl TyYMaHUCTHUECKUX  OTHOUICHMIA,
NOHUMAaHUSl LIEHHOCTH XUMHUYECKUX 3HAHUM /i1 BBIPAOOTKH HKOJOTHYECKU
[eJIecO00pa3HOro TMOBEACHHUA B OBITY M TPYIAOBOM JEATEIBHOCTH B LEJSAX
COXPAHEHHUS CBOETO 310POBbS U OKPYIKAIOLIEH TPUPOTHON CPEBI;

pa3BUTHE MOTHMBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIO U
CAMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHHMS OOIIEUYEIOBEUECKUX ILIEHHOCTEM,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(UIS M HANPABIEHHOCTU AATbHEHIIIETO
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oOy4eHus.

Hns oOyuaronuxcsi ¢ PAC wu3ydeHwe kypca «XUMHHW» TaKkKe HMEET
KOPPEKIHOHHO-PA3BUBAIOIIYI0 HAIPABIECHHOCTh. M3ydeHue mnporpammsl Kypca
JaeT BO3MOXHOCTh oOydaronuMcs ¢ PAC cucremarusupoBaTh 3HaHHS 00
OKPYXKAIOIIEM MHUPE U CBSI3aTh UX C COOCTBEHHOW MPAKTUUECKON NEATETLHOCTHIO U
MOBCEHEBHOM KU3HBIO, PA3BUBATh HHTEPEC K OKPYKAIOIIEMY MUDY.

[Ipu stom oOyuaromuecss ¢ PAC, kak npaBuio, MOTYT JEMOHCTPHUPOBATH
YCIICIIHOCTh B M3YYEHHH TEOPETUYECKUX OCHOB XHMMHUHU: MOHSATHOE BU3YAIBHOE
NpeacTaBicHue nepuoandeckoro 3akoHa J[.M. MenneneeBa, cTpoeHHsT aToMa,
yeTKas rpaduueckas 3anuch NPOTEKaHUSI XUMUYECKUX PEAKLIUM, - BCE 3TO CO3AET
MPEANOCHUIKM  JUIi MHOTHX MKOIRHUKOB ¢ PAC mo4yBCTBOBaTh CBOIO

KOMIIETEHTHOCTh B 3TOH 00/1aCTH.

IpuHIMI, MOAX0ABI K 0C00bIe 00pa3oBaTe/bHbIC MOTPEOHOCTH
CucTeMHO-/1€STeIbHOCTHBINM TOJX0/1, MPEANOJIaratoliiii aKTUBHOE BOBJICYCHUE
ydalmierocs B y4eOHYIO JEATEbHOCTh Ha OCHOBE €ro HMHTEPECOB M C yYETOM
0COOEHHOCTEH €r0 MOTHUBAIIMOHHOM CepBhl.

[IpyHIMIT KOMIUIEKCHOCTH, MPEANOJIAralolIdid CBSI3b HW3YUYEHUS COJACpPKaHUS
npeaMera « XUMUs» ¢ COJIepKaHueM JAPYruX MpeAMETHBIX 00J1acTei, B TOM YUCIIe
KOPPEKIIMOHHO-PA3BUBAIOIINX KYPCOB.

[IpyHIMO TMPEEeMCTBEHHOCTH, OMNPEIACSIONIMNA HEOOXOAUMOCTh OIpeeIeHUs
YPOBHSI aKTyaJdbHOTO W ONWXKAWIIEro pa3BUTHS MU y4yeTa OO0pa30BaTEIBHBIX
pe3yJIbTaTOB, MOJYYEHHBIX O0YyJAIOIUMCS KaK Ha dTare Ha4aJlbHOM IIKOJIbI, TaK U
Ha Ka)XJIOM 3Tare o0y4eHHUsl B OCHOBHOM IITKOJIE.

NunuBunyanbupii U nuddepeHnupoBaHHbiil  MOaAXoapl. DOpMBI U METOBI
oOy4eHUsI, MOPSAAOK U3YUEHHUS U CJI0KHOCTh OCBOCHHS yUeOHOT0 MaTepualia MOT'yT
BAPbUPOBATHCA B 3aBUCHUMOCTH OT YPOBHS MO3HABATEIBHOTO W 3MOLMOHAIBHO
JUYHOCTHOTO Pa3BUTHUS, KOHKPETHBIX CHUJIBHBIX U CIA0bIX CTOPOH Y4alllerocs C
PAC.

Komanansiil moaxo1 — sl MOJy4YeHUsl YCTOWUUBBIX PE3yJIbTaTOB, MOJHOIEHHOTO
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OCBOCHMSI TMPEIMETHOIO MaTepuayia, pa3BUTUA JKU3HECHHOW KOMIIETCHIUU
obyuaromuxcss ¢ PAC HeoO0X0IMMO COTIaCOBAaHWE YCHUJIMU BCEX CIEIUAIUCTOB,
HEIMOCPEICTBEHHO YYACTBYIOIIMX B 00y4eHUH (yUUTEsICH, ThIOTOPOB, IEIaroroB U

CIICOHUAJIMCTOB IICUXOJOTI'O-TICAAI OTHYCCKOI'O COHpOBO}KIleHI/IH).

XapakTepucTHKA 0CO0bIX 00pa30BaTeIbHBIX MOTPEOHOCTEH

st apdexTuBHOM opranu3anuu o0ydenus ydamuxcs ¢ PAC o npenmery
«Du3nka» HEoOXOIMMO ONHUPATHCA Ha CIEAYIoIUE O0co0ble 00pa3oBaTENIbHbBIE
NOTPEOHOCTH:

- B HUCIOJIb30BaHUU creuuuunbix mins oOywaromuxcsi ¢ PAC meronos,
METOJMK, IPUEMOB U CIOCOOOB MOAaYM y4eOHOro Marepuaia, HeOOXOAUMBIX IS
YCIIEILIHOTO OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBl;

- B UCIOJb30BAaHUU CHEUU(PUUYECKUX CPEACTB OO0ydeHus (Hampumep,
JOTIOJTHUTENBHON BU3YaJIU3alMH, JOTIOIHUTEIBHBIX CPEACTB MOOLIPEHUS U CPEJICTB
JUISL CO3/IaHMsI CUTyalluu ycriexa), Oonee muddepeHnnpoBaHHOM, "MOIIaroBom"
oOy4eHuu;

- B HCIOJIb30BAHUM CPEACTB, CTUMYJUPYIOIIMX MOTHBALMIO YYalllerocs ¢
PAC x 00y4yeHu10, Ipex/ie BCEro CBA3AHHBIX CO C(pepoil ero HHTEPECOB;

- B CO3/IaHUH U MOJICPIKKE YETKON BPEMEHHO-TTPOCTPAHCTBEHHOMN CTPYKTYPbI
o0Opa3oBaTeNbHOM Cpe/ibl, B OpraHU3aMH KJIACCHOTO IOMEIIEHHS U paboyero Mecra
y4allerocsi, YMEHbBIIAIOIMIEH BO3MOXHOCTb BO3HUKHOBEHMSI HEAJEKBATHOIO
MOBEJEHUS BO BPEMS YPOKa;

- B yueTe O0COOCHHOCTEW CEHCOPHOM UyBCTBUTEJILHOCTH (IPEAYIPEKIACHHUE
CUTYyalluii, CBA3AHHBIX C CEHCOPHBIM JUCKOM(POPTOM B 3aBUCUMOCTH OT
0COOEHHOCTEH yJarerocs);

- B Pa3BUTHUH MOTPEOHOCTU B peU€BOM KOMMYHUKAIIMK U OKA3aHHUE TOMOIIIU B
€€ MHCIIOJIb30BAHUM HEMOCPEACTBEHHO B CHTyallud OOIIEHHsS Ha YpOKax
MaTE€MaTUKH;

- B WHAMBUAYaJU3allUM CHUCTEMbl OILICHUBAaHUS  00pa30BATEIbHBIX

pE3yNbTATOB;



- B MOJJIEPKKE MEPEHOCAa OCBOCHHBIX YHUBEPCAIbHBIX YUeOHbIX JEHCTBUN U3

OJIHOM MPEIMETHOU 00JIaCTH B JPYTYIO.

MecTo yueOHOro npeamMera « XumMush» B y4eOHOM IIaHe

B cootBerctBun ¢ ®PI'OC OO0 «Xumus» SBISIETCS 00s3aTEIbHBIM
IpeMETOM Ha YPOBHE OCHOBHOro oOmero oOpaszoBanus. [laHHas mporpamma
peaycMaTpuBaeT U3yd4eHHe XUMUU Ha 0230BOM YpOBHE B 00BEME M0 2 4 B HEACIIIO

B 8,9 110 kmaccax.

COHEPXXAHUE YUEBHOI'O [TPEJAMETA «XUMMUS»

8 KJIACC

IlepBoHaYa/IbHBIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. Ponp XUMUM B KU3HM YelIOBeKa. Terna M BELIECTBA.
@u3nuecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BewiectB. llonsTHE O
METO/IaxX MMO3HAHUS B XUMHH. XUMUS B CUCTEME HayK. UHCThIE BEIIECTBA U CMECH.
CniocoOnI pa3zjeneHust cMeceil.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JeMEHTbl. CUMBOIBI XUMHUYECKUX
as1eMeHTOB. [IpoCTbIe U CIIOXkKHBIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckass (opmysa. BaleHTHOCTP aTOMOB XHMHYECKUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsT AaTOMHAs Macca.
OTtHocHTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

du3nyeckre 1 XUMUYECKUE SABJICHHS. XUMUYECKas peakuus U €€ IPU3HAKH.
3aKOH COXpaHEHHs MacChl BeIEeCTB. XMMHUUYecKHe ypaBHeHusa. Knaccudukanus
XUMHUYECKHUX peaklnii (COeTUHEHMs, pa3I0XKEeHHs, 3aMEIIEeHUs, OOMEHA).

XUMHYECKHM JKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TOCYAOM, C
npaBuiamMu paboThl B JIaDOpaTopuu M mnpuéMamu oOpamieHus ¢ J1abopaTOpHbIM
00Opy/IOBaHUEM; U3YYCHHE M ONUCaHuEe (U3MUECKUX CBOICTB 00Opa3loB
HEOPTraHWYECKUX BeElIeCcTB; HalOMoeHue (u3ndeckux (MIaBjIeHUE BOCKA, TAsHHUE
JbJa, pacCTUpaHUe caxapa B CTYIKE, KUTIEHUE U KOHJIEHCALIUSI BOJIbI) U XUMUYECKUX
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(ropeHue cBeuHd, MPOKAJMBAHHWE MEIAHOW MPOBOJIOKH, B3aUMOJCHCTBUE Mella C
KHUCIIOTOM) SIBJICHUHM, HAOIIOJICHUE U ONMCAaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiui (pa3noXeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUIOM
Oapus, paznoxenue rugapokcuaa Mmenu(ll) mpu HarpeBaHuu, B3aMMOJECUCTBHE
xkene3a ¢ pactBopoM conu menu(ll)); nzyuenne crnocobOB pazaeneHust cMmecen (c
MTOMOUIBIO MarHura, dbunsTpOBaHUE, BBIITAPUBAHUE, TUCTUJUISLAS,
xpomartorpadus), MNpPOBEJECHUE OYUCTKA TOBAapPEHHOW COJu; HAONI0JIeHue W
ONMCAHUE PE3YIHTATOB MPOBEACHUS OMBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHCHUS
MacCChl; CO3/IaHUE MOJIeNIel MOJIEKYJ (IIIapOCTEPKHEBBIX).

Ba:xuHeiimue npeacTaBuTe/ I HEOPraHMYECKHUX BellECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucinopona — 3neMeHT ¥ mpocToe
BemecTBo. Haxoknenuwe kuciopoja B Mpupoje, (PU3NYecKue W XUMHUUYECKHE
cBoictBa (peakiuu ropeHus). Oxkcupabl. Ilpumenenue xkucnmopona. CrocoOs
MOJIYYCHHUS] KHUCIIOpoJa B JabopaTopud U TMPOMBIIIIEHHOCTH. KpyroBopoT
Kuciopoa B mpupoae. O30H — atoTponHas MOAU(PHUKALINUS KUCIOPO/Ia.

TennoBoi 3(PEeKT XUMUYECKON peakuu, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peaKkiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHUe
BO3]lyXa, yCUJIEHHUE MAapHUKOBOTO 3 (ekTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — anemMeHT M mpocrtoe BemecTBo. Haxoxknenue Boaopona B
npupojie, GU3nYecKrue U XuMUUECKHUEe CBOMCTBA, MPUMEHEHUE, CTIOCOOBITIONYYCHHUS.
Kucnotel u conu.

KomuuectBo BemectBa. Monb. MomsipHass macca. 3akoH ABorajipo.
MoutsipHbiii 00bEM Ta30B. Pacu€Thl MO XUMUYECKUM YPABHEHUSIM.

du3nyeckue CBOMCTBA BOAbl. Boma Kkak pactBoputenb. PacTBOphI.
HachlleHHble ¥ HEHACHILIEHHBIE PACTBOPLL. Pacmeopumocmsb éewecms 6 6ode.’
MaccoBast 10J1 BEIIeCTBa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTtBOpoB B Npupojsie U B )KU3HH 4YesioBeka. KpyroBopot BoAbl B MpHUPOJE.
3arps3HeHne NpUpOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranmueckux coemunenuid. Oxcupapl. Kmaccudukamms

! KypcuBom 0603HaueH yuebHbIi MaTepual, KOTOPbIH H3ydaeTCs, HO HE BHIHOCHTCS HA MPOMEKYTOUHYIO W HTOTOBYIOATTECTALIMIO.
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OKCUJIOB:  cojieoOpasyroinue  (OCHOBHBIE, KHUCIOTHbIE, aM{OTEepHbIE) U
HecolsieoOpasyromue. HomeHknaTypa okcuaoB (MEXIyHapoaHasi U TPUBHAIIbHAS).
PU3NYECKNE U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydueHne okcuaos.

OcHoBanusi. Krnaccudukaruss ocHOBaHUN: MIENOYM W HEPACTBOPUMBIE
ocHOBaHMs. HomeHknaTypa OCHOBaHMM (MEXAyHapoJHas U TPUBHUAIIbHASA).
OuU3NYECKrEe U XUMUYECKUE CBOMCTBA OCHOBAaHUM. [lomyueHrne 0OCHOBaHMI.

Kucnotsl. Knaccudukanus kucnor. HomeHknatypa KuciaoT(Mex1yHapoHas
U TpuBHaibHas). Ousznueckue U XMMUYECKUE CBOMCTBA KUCIOT. Psij akTUBHOCTH
metauioB H. H. bekerosa. [lonyuenne kucnor.

Comu. Homenknarypa coseit (MexIyHapoHasi U TpUBHAIIbHAS).
Pu3NYECKre U XUMUYECKUE CBOMCTBA coliell. [lonyuenue conen.

['eHeTnueckas CBSI3b MEXK]y KJIaCCAaMH HEOPTAHUYECKUX COCTUHECHUMN.

XUMUYECKUI HSKCIEPUMEHT: Kauye€CTBEHHOE OIPEIEICHUE COACpKaHUs
KHUCJIOpO/a B BO3/IyX€; MOTyUeHHE, COOMpaHNe, paCliO3HABAHUE U U3YyUYE€HHE CBOMCTB
KHUCIIOpOJa; HAOIOACHUE B3aMMOJICUCTBHS BEHIECTB C KHUCJIOPOJIOM U YCIIOBUS
BO3HMKHOBEHUS W TPEKpaIlleHus ropeHus (moskapa); O3HaAKOMJICHHE coOpasiiamu
OKCUJIOB W ONHUCAaHHWE WX CBOMCTB; MOJy4eHHE, COOMpaHHE, PacClO3HaBaHHUE U
W3y4YeHUE CBOMCTB BOJOPOJa (TOpEHHUE); B3aUMOJCUCTBUE BOJOPO/AA C OKCHUIOM
Menu(Il) (Bo3MOXKHO HCMOJIb30BAHUE BHACOMATEPHUANIOB); HAOIIOICHHE O0pa3iioB
BEIIIECTB KOJMUYECTBOM | MOJIb;, HCCIEAOBAaHHWE OCOOECHHOCTEW pPacTBOPEHMUS
BEIIECTB C Pa3IU4YHOM PpPAaCTBOPUMOCTHIO; MPUTOTOBJIEHUE PACTBOPOB C
OIPEIIECIIEHHON MaCCOBOM JI0JIEU PACTBOPEHHOIO BELIECTBA; B3AUMOICHCTBUE BOJIbI
c wMerauiamMu  (HaTpueM U KaJlibllieM) (BO3MOYKHO  HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB); OMpPEACICHUE PACTBOPOB KHUCIOT M IIEJIOYEH C MOMOUIBIO
WHJIMKATOPOB; HCCIEe0OBaHUEe O00pa3I0B HEOPTraHWYECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB; HAOJI0/ICHNE M3MEHEHHS OKPACKU WHIAMKATOPOB B PACTBOpPAX KHUCIOT H
miesioue; uM3yudeHwe B3aumojneircTBus okcuaa Mmenu(ll) ¢ pactBopom cepHoit
KUCJIOTBI, KHCJIOT € METallaMH, pEakluil HeWTpaau3aluu; MOJy4YeHUE
HEPACTBOPUMBIX OCHOBAHHWI, BBITECHEHUE OJHOTO MeETajuia APYrMM U3 pacTBOpa
COJIM; pELICHHUE DOKCIEPUMEHTAIBHBIX 3a7ad o Teme «BaxHelne Kiaccel
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HEOPTaHUYECKUX COEIUHEHUIN.

IHepuoanueckunit 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
ieMeHToB JI. . MennaeneeBa. CtpoeHne aToMoB. XMMHUYECKAs CBSA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble MOMBITKK KiIacCU(pUKAIIMM XUMHUYECKUX 53JIeMEHTOB. [loHsTHe 0
rpynmnax CXOAHBIX OJJIEMEHTOB (IIEJOYHbIE M IIEJI0YHO3EMEIIbHbIE METaIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCHIBI
U TUAPOKCHUJBI.

[lepnognueckuil 3akoH. Ilepmoguyeckas cucreMa XMMUYECKUX JJIEMEHTOB
. W. MenneneeBa. KoporkonepuoaHas W JJUHHONEpUOAHAs  (POPMBI
IIepunonnueckoit cucreMbl xumudeckux 3nemMeHToB [. 1. Menzaeneesa. [lepuonast
Y Tpynnbl. OU3UYECKHUIN CMBICI MOPSIAKOBOTO HOMEpPA, HOMEPOB MEPUOIA U TPYIIIIbI
DJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX s1iep. M3oTonsl. Dnexktponsl. CtpoeHue
AJIEKTPOHHBIX  000JOYEeK aToMOB TMepBbIX 20 XUMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl . M. MeHnneneeBa. XapakTe€puUCTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero noyioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HU3MEHEHHUs pajuyca aTOMOB XHUMHUYECKUX DIJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 TpyINaM U nepuoaaM. 3HAYCHUE
[Teproanueckoro 3akoHa U [leprnondeckoi CUCTEMbl XUMUYECKUX AJIEMEHTOB JIJIS
pa3BuTHA HayKu U npakTuku. 1. 1. Mennenees — yu€HbIl U IpaKIaHUH.

Xumudeckas cBs3b. KoBaneHnTHas (MoJsipHast U HETOJIIPHAsi) CBSI3b.
DIEeKTPOOTPUIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs! CBSI3b.

Crenenb okucieHusi. OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.
[Iponiecchbl OKUCIEHN U BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHYECKUIN DKCIIEPUMEHT: HW3Y4YCHHE OO0pas3lloB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aWMOJICUCTBUE THUAPOKCHAA LMHKA C pPacTBOpaMu KHCIOT U
HIEJI0YEeH; MPOBENCHUE OMNbBITOB, WIUIIOCTPUPYIOIIUX PUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3JI0KEHUS, COSAMHEHMS).
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MexnpeaMeTHbIe CBSI3H

Peanm3arus MeXNpEeAMETHBIX CBS3ed MpH HM3yYeHUH XHMHHA B 8 Kiacce
OCYIICCTBJISICTCS. 4Yepe3 HCIOIb30BaHUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK W TIOHATUHN, SBJISIONINXCS CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Me ecTeCTBeHHO-HAYYHbIC TIOHITHS: HAy4HbIN (akT, TUIOTE3a, TEOpHs,
3aKOH, aHaJW3, CHHTE3, KIacCHU(UKaAIUsA, TEPUOJAUYHOCTh, HaAOIIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPECHHE, MOJICITb, SIBIICHHUC.

®duszrka: MaTepus, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKITU, U30TOIIHI,
PaMOAaKTUBHOCTh, MOJIEKYJa, JJCKTPUUYCCKUN 3apsl, BEIIECTBO, TEIO, OOBEM,
arperaTHOE€ COCTOSIHHE BEIIEeCTBa, Tra3, (U3UYECCKUE BEIWYHUHBI, CIUHUIIBI
U3MEpPEeHUsl, KOCMOC, TJIaHEeThI, 3BE3/1b1, CoJHIIE.

buonorus: dorocuntes, npixanue, ornocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEpabl, TOPHBIE TTOPOJIbI,TIOJIC3HBIC

HCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJACC

BemecTBo M XMMHUYECKasl peaKUMs

ITepuonnueckuii 3akoH. [lepuoauueckass cucTeMa XMMHUUYECKHX BJIEMEHTOB
. . Menneneera. CtpoeHre aTroOMOB. 3aKOHOMEPHOCTH B M3MEHECHHHM CBOMCTB
XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KAJIbIUSI U UX COCTUHEHUN
B COOTBETCTBHH C MMOJIOKEHUEM 3JIEMEHTOB B [Ieproanyeckor CHCTEME UCTPOCHUEM
UX aTOMOB.

CtpoeHue BeliecTBa: BUIbI XUMHYECKOW CBSI3U. THIBI KPUCTAIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THIIA KPUCTAINIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBA3H.

Knaccuduxanuys u HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB
(MexayHapoHas U TpUBUabHAS ). XUMUUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS
K pPa3JIMYHbIM KJIACCAM HEOPraHMYECKHX COCIMHEHWUM, TE€HETUYECKas CBS3b
HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XuMruueckux peakiuii o pa3iuyHbIM MprU3HaKaM (M0 YUCTy
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U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, IO TEIJIOBOMY 3(pdexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTaau3aropa). DK30- U IHJAOTEPMUUYECKUE PEAKLUU, TEPMOXUMUYECKHE
YpaBHEHUS.

[TonsiTue o ckopoctn xumuueckol peakuuu. [loHAaTHe 00 OOpaTHMMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusax. [IoHATHEe O rOMOreHHBIX U IeTepOreHHBIX
peakumsx. [lowamue o xumuueckom paenogecuu. Daxmopul, eaUAOWUE HA
CKOPOCMb XUMUYECKOU Pearyuu U NOJIOHCEHUE XUMULECKO2O PABHOBECUS.

OKUCINTENbHO-BOCCTAHOBUTEIbHBIE — pPEaKUUHU, 3JEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBnenue YpPaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHM €  HCIOJIb30BAHMEM  METOJA
3JIEKTPOHHOT'O OajaHca.

Teopus dNEKTPOIUTUIECKON AUCCOUALNN. DIEKTPOIUTHI U HEAJIEKTPOJINTHI.
KarnoHnsl, aHMOHBl. MeXaHW3M JUCCOLMALIMM BELIECTB C Pa3jIU4YHBIMU BHUIAMH
xumMuueckon cBszu. Crenenp aucconuanyu. CuiibHbIe HCIa0bIe JIEKTPOTUTHI.

Peakuiuu noHHOro ooMeHa. Y cJioBUs MPOTEKaHUs PEakiiuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBIE YypaBHEHHs peakuuil. CBOICTBAa KHCIIOT,
OCHOBAHMI U COJI€H B CBETE MPECTABIECHUHN 00 3JIEKTPOIUTHYECKON JUCCOLUALINH.
KauecTBeHHbIE peakuu Ha MOHBL. [loHamue o euoponuse coneu.

XHWMHYECKUI 3KCIEPUMEHT: 03HAKOMJIEHUE C MOJEISIMH KPUCTAJUINYECKHUX
pPeIETOK HEOPTAHMYECKUX BEIIECTB — METAVIOB U HEMETAIIIOB (rpaduTa u anmasa),
CJIIOXHBIX BEILECTB (XJOpUAA HATPHsl); HCCIEIOBAHWE 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON peaKkIMu OT BO3ICHCTBUSA pPa3IUYHBIX (PAKTOPOB; HCCIEAOBAHUE
AJIEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLECCa JUCCOLMAIIMM KHUCIOT,
1IeJI04eil U cosiel (BO3MOYKHO MCHOJIB30BAHME BHJIEOMATEPHANIOB); MPOBEICHHE
OMBITOB, WUIIOCTPUPYIOMIMX TPU3HAKKA MPOTEKAHUs PEaKIHi MOHHOrOo 0OMEHa
(oOpa3oBanme oOcaaka, BbIIEIEHWE Ta3a, oOOpa3OBaHHWE BOJIbI); OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMA
(ropeHue, peakluu pas3ioKeHUs, COCIMHEHUs); pacllO3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TOMOLIBIO KAYECTBEHHBIX pEAKUUMHA Ha HOHBI; PEIICHHE
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HKCIIEPUMEHTAJIbHBIX 33]1ay.

HeMmeTansbl 1 X coeIMHEHUS

OO6mast xapaktepucThka rajgoreHoB. OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHbIC cTeneHn okucieHus. CTpoeHue U (U3MYECKUE CBOMCTBA MPOCTHIX
BEII[ECTB — rAJION€HOB. XMMHUYECKHE CBOWCTBA HA MpUMeEpe Xjopa(B3auMoJIeiCTBHE
C METaJUlaM{, HEMEeTaJulaMM, IiejaodaMu). XsopoBonaopod. ConsiHas KHCIIOTAa,
XAMHUYECKME  CBOWMCTBA, MOJIydeHHE, NpuMeHeHue. JleiictBue xiyopa U
XJIOPOBOAOPOJA HA OpraHU3M YeJloBeKa. BaxkHeline XIopuabl U UXHAXO0XKICHUE B
IpUPOJE.

O6mas xapaktepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUSI.

Crpoenue u pu3HUECKHe CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U CEPBHI.
AmnoTpornHble MOAU(PUKAIIMK KUCIOPOAa U cepbl. XMMUYECKHUE CBOWCTBA CEPHI.
CepoBosi0po/1, cTpoeHue, (U3UYECKUE U XUMUYECKUe CBOMCTBA. OKCHUIBI CEpPhI KaK
MPEACTABUTENIN KUCIOTHBIX OKCUA0B. CepHast KUCoTa, PU3nueckue U XUMUYECKUE
CBOMCTBa (0OmIME Kak TMPEACTABUTENsI Kiacca KHUCIOT M crhenuduueckue).
XUMHUYECKHE PEaKLUH, JIeKAIIMEe B OCHOBE MPOMBIILUIEHHOTOCIOC00a MOTy4YEeHHUS
cepHoil kucioThl. [Ipumenenne. Conau cepHOM KUCIIOThI, KAU€CTBEHHAs peaKus Ha
cyabdar-uoH. HaxoxxneHue cepbl U €€ COEIMHEHHM B NpUpoje. XHUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH Cpeabl COSAMHEHUSIMU Cephbl (KUCIOTHBIC JIOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPe0TBPAIICHHUS.

OO6mast xapakrepuctuka 3eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUSI.

A3o0T, pacmpocTpaHeHue B MpUpoje, PuU3nyeckne U XMMHUIECKHUE CBOWMCTBA.
KpyroBopot azota B pupojie. AMMHUAK, ero Gu3n4ecKue 1 XMMUYECKHe CBONCTBA,
noyiyueHue W mnpumeHenne. Conu aMMOHUA, WX (U3NUYECKHE W XUMUYECKHE
CBOIicTBa, mpumMmeHeHue. KadecTBeHHass peakiusi Ha HOHbI aMMOHHMs. A30THas
KHCIIOTa, €€ ToJiyueHue, (U3MYecKue M XHUMHUYECKHe CBoWcTBa (0OIIue Kak
MIPEACTaBUTENS Kjlacca KUCIOT u crnenuduieckue). Mcnonp3oBanue HUTPATOB U
coJieil aMMOHHS B KaUeCTBE MUHEPAJIbHBIX yI0OpeHU. XMMUYECKOe 3arpsi3HeHHE
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OKpYXalolleld cpellbl COCAUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIU, 3arpsi3HEHHE
BO3]lyXa, TOYBBI U BOJOEMOB).

docdop, amnorponusie Moaupukanuu pocdopa, GpuznuecKkue UXUMHIECKUE
cBoiictBa. Okcua docdhopa(V) u pocopHas kuciaora, PU3NYECKUe U1 XUMUIECKUE
cBoOiicTBa, monyudeHue. HMcmonb3oBanue (ochaToB B KayecTBE MHUHEPAIbHBIX
yA00pEHU.

O6mas xapaktepuctuka 371eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETNICHU OKUCIEHHUS HA KUBBIE OPraHU3MBbI, MOJTYUYCHHUE U
NpUMEHCHHE. DKOJIOTHYECKHE MPOOJIeMbI, CBA3aHHbIe ¢ okcuaoM yriepona (I1V);
TUIIOTE3a TJI00AJbHOIO TMOTEIUICHUS KJIMMAaTa; MapHUKOBBIM 3¢ dekT. YromapHas
KUCJIOTa U €€ coJid, UX (PU3MUecKue W XUMHUYECKHE CBONCTBA, MOJYyYCHHUE U
npumeHenue. KadectBeHHass peaknuss Ha kapOoHaTHOHBL. Vcmonb3oBaHMe
KapOOHATOB B OBITY, MEJUIIMHE, POMBIIIUICHHOCTH U CEJIbCKOM XO03SICTBE.

[lepBoHavabHBIE TOHATHS 00 OPTrAaHMYECKUX BEIIECTBAX KAKO COCTUHEHUSIX
yraepojia (MeTaH, 3TaH, ITHJICH, alleTHIICH, 3TaHOJI, TJIUIEPUH,YKCyCHAs! KUCIIOTA).
Ux cocmas u xumuueckoe cmpoenue. lloHsTHE O OUOJOTUYECKH BaXKHBIX
BEII[ECTBAX: KHUpaX, OeJlKax, YrieBoJax — M HMX pPOJM B JKM3HU YEJIOBEKa.
MamepuanvHoe eOuHcmeo opeaHuyecKux u Heop2aHu4ecKux coeoOuHeHul.

KpemHuuii, ero @usnueckne W XHMHYECKHE CBOMCTBA, IMOJYyYECHHE U
npumeHenue. CoenHeHust KpeMHus B npupojie. Ooiue npeactaBieHus 00 OKCUie
kpemHusi (IV) u kpemuueBoit kuciore. CUIMKAThI, UX HCIOJIb30BaHUE B OBITY,
MEIUIMHE, TPOMBILUICHHOCTH. BaoicHeluwiue cmpoumenvhbvle Mamepuansl:
Kepamuka, cmekno, yemeHnm, OemoH, icenezobemon. Ilpobremvl 6Gezonacnozo
UCNONIL308AHUSL CMPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUZHUL.

XUMHYECKHUI dKCTICPUMEHT: U3YYeHUE 00pa3I[0B HEOPTAHUUECKUX BEIIECTB,
CBOWCTB COJISSHOW KHUCJIOTBI; ITPOBEICHUE KAUECTBEHHBIX PEAKIIMN HA XJIOPUIUOHBI
U HaOJIOJIEHUE MPU3HAKOB UX MPOTEKAHUS; OMBIThI, OTpaXkaronre (HU3n4ecKue u
XUMHUYECKUE CBOWCTBA TAJIOTEHOB U UX COEAMHEHUN (BO3MOXXHO MCHOJIb30BAHUE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHWE C oOpaslaMu XJOPUIOB (TajJOTe€HHUIOB);
O3HAKOMJIEHHUE ¢ 00pa3liaMu Cepbl U €€ COeTUHEHUSIMH (BO3MOKHO HUCIIOIb30BaHUE
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BUJICOMATEPHAIIOB); HAOIIOZCHHE Mpoliecca OOYTIIMBaHUS caxapa TOJ JCHCTBHEM
KOHIICHTPUPOBAHHON  CEpHOM  KHUCIOTHI; HM3y4YeHHUE XUMHUYECKHUX CBOWCTB
pa30aBIEHHOI CEPHOI KUCIIOTHI, MPOBEICHUE KAYECTBEHHON PEaKkIuu Ha Cyb(dar-
WOH W HaOIIoJeHNe MpU3HaKa €€ TPOTEKaHUs; O3HAKOMIIEHHE C (PU3UYCCKUMHU
cBoiicTBaMU a30Ta, (ochopa M HX COEAMHEHUH (BO3MOXXHO HCIIOIb30BaHUE
BHUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX M (OChHOPHBIX yA0OpEHU; MOJydeHHE,
coOupaHue, paclo3HaBaHWEe W W3YYCHHE CBOWCTB aMMHaKa, TIPOBEACHHE
KauyeCTBEHHBIX PEaKlUii Ha MOH aMMOHUS B poc(haTHOH 1 U3ydeHne MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THON KHUCIIOTHI C MEJbIO
(BOBMOXKHO  HCIIONIb30BAHHE  BUJCOMATEPHAIIOB); U3y4eHHE  MOJeJeH
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMUA PACTBOPEHHBIX  BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
yCTPOMCTBOM MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, Paclio3HaBaHWE M H3y4YCHHE
CBOMCTB YIJIEKHCIJIOTO Ta3a; MPOBEJACHNE KaUeCTBEHHBIX PEaKluii Ha KapOoHAT- U
CWIMKAT- HWOHBI W M3YYCHHE TMPU3HAKOB HX MPOTEKaHUS; O3HAKOMJICHHE C
NPOAYKIIMEH CHIIMKATHOM MPOMBIIIJICHHOCTH; PEIICHHE YKCIIEPUMEHTAIbHBIX 3a/1a4

o reMe «Baxkaenme HeMeTaJuIbl U UXCOEIUHEHUSY.

10 KJIACC

MeTtajuibl 4 X COCAUHEHUS

OO6m1as XxapakTepUCTUKA XUMHUUECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux TnonoxeHus B llepuomnueckoi cucreme XuMuyeckux dnemeHToB . H.
MenpeneeBa u cTpoeHusi aToMoB. CTpoeHHEe MeTa/uioB. MeTtanmnuyueckasi CBs3b U
METAJUIMYECKasi ~ KpUCTAJUIMUecKass  pemeTka.  DIEKTPOXUMHUUYECKUU  psif
HaMpsHKeHUH MeTawoB. OU3NYECKre U XUMUYECKHUE CBOMCTBA MeTaiuioB. O01mme
criocoObl ToyueHus MeTauioB. [loHsATHE O KOPpPO3WMM METAIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CriiaBsl (CTaib, 9yT'yH, TIOPATIOMUHUHN, OpOH3a)
U UX IPUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH.

[Ilenounsie MeTaiuIbl: MOJIOXKEHUE B lleproanueckon cuCTeEME XUMHUYECKUX
sanemeHToB . . MennaeneeBa; CTpoeHHME MX aTOMOB; HAXOXKJICHUE B IPHUPOJE.

duzryeckre U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kaius). OKcuabl u
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TUAPOKCUABl HATpus W Kanus. [IpuMeHeHue WIENOYHbIX METAUIOB M UX
COeJIMHEHUM.

[[lenoyno3emenbpHble METaIbl MarHui M KaJlbLMW: MOJ0XEHHUE B
[Tepuoanueckon cucreMe xumudeckux 3yemeHToB 1. 1. MenaeneeBa; CTpoeHUE UX
aTOMOB; HaXxOXJcHHE B npupojie. Du3ndeckue u XUMUYECKUE CBOMCTBA MArHUSAU
Kanblus. BaxkHeliue coequHeHus Kaablus (OKCHUI, TUIPOKCU, coin). KECTKOCTD
BOJIbI U CITIOCOOBI €€ yCTpaHEeHUSI.

AJTOMUHUN: TT0JI0eHKE B [leproandeckoi CHCTEME XMMUUYECKHUX SJIEMEHTOB
J. N. MenneneeBa; CTpOCHHE aTOMAa; HAXO0XAEHUE B mnpupoae. Pusnmyeckue u
XUMHUYECKHE CBOMCTBA altOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUIA U THIPOKCUIA
AITIOMUHHS.

Keneszo: nonoxenune B llepuoanueckoil CUCTEME XMMHYECKUX SJIEMEHTOB
J. . Menneneesa; cTpoeHHME aTOMa; HaxOXAeHUE B Ipupone. Pusndeckue u
XMUMHUYECKHE CBOMcTBA jkene3a. Okcuabl, ruapokcuabl u coium xeneza (1) wu
xenesa(lll), ux cocras, CBOICTBA U MOITYUYEHHE.

XUMHUYECKUI SKCIEPUMEHT: O3HAKOMIIEHHE C 00pa3llaMd METAJJIOB U
CIUTABOB, WX (DU3UYECKUMU CBOMCTBAMHU; H3YYCHHE PE3YJIbTATOB KOPPO3UH
METAJJIOB  (BO3MOXKHO  HCHOJIb30BAaHWE  BHUJEOMATEPUATIOB), OCOOCHHOCTEU
B3aMMOJICHCTBUSI OKCUJA KaJbIMs U HATPUSI C BOJOW (BO3MOXHO HCIIOJb30BAHUE
BHUJICOMATEPHUAIIOB); HCCJIEIOBAHUE CBOMCTB MKECTKOW BOABI, Mpoliecca TOPEHUs
JKeJe3a B KUCIopojie (BO3MOXHO MCIOJIb30BAaHWE BHUACOMATEPHUANIOB); MPU3HAKOB
MPOTEKAHHUSI KAYECTBEHHBIX PEAKIMi Ha HMOHbI (MarHus, KaJblMs, AJIOMUHHS,
nuHka, xenesa (II) u xxenesa (III), meau (11)); HaGar01eHNE M OMTMCAHKUE MPOLIECCOB
OKpalllMBaHMWs IUIAMEHUM HWOHAMHM HaTpus, Kaausg ¢ KaJblus (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJACOMATEPUAJIOB); HCCJEeJIOBaHHE aM(OTEPHBIX  CBOWCTB
TUJIPOKCHAA ATTFIOMUHUA U THAPOKCH/IA IUHKA; PELIICHUE YKCTIEPUMEHTAIbHBIX 3a]1a4
1o TeMe «BaKHEeNIIne METaIIbl U UX COEUHEHUSD).

XuMHA U OKPYKAKOIIAA Cpeaa

HoBble MaTepuanbl U TEXHOJOTHH. BellecTBa 1 Marepualibl B HOBCEHEBHOM
JKU3HHU 4YeJOBEKa. XHUMUSA W 310pOBbE. be3omacHoe HCnoJib30BaHHUE BELIECTB U
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XUMUYECKUX peakiuui B ObITy. IlepBas momouis mpu XUMHYECKHX OXOrax W
oTpaBiieHUsIX. OCHOBBI HKOJIOTHYECKON T'PaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpYy»Karouien cpenbl (mpeaenbHas qonycTuMasi KoHueHtpanus semectB — [1JIK).
Ponb XvuMuM B perieHnu 3K0JIOTMYEeCKUX MPoOIIeM.

[IpupoHbie UCTOYHUKH YTJIEBOAOPOJOB (yroyib, MPUPOAHBINA ra3, HE(Th),
MIPOYKTHI KX TIEPEPAOOTKH, UX POJIb B OBITY U MMPOMBIIIJICHHOCTH.

XHUMHUYECKMI 3KCHEPUMEHT: H3ydyeHHe oOpa3lloB MaTepHalioB (CTEKJIO,
CIUTaBbI METAJIJIOB, MOJIMMEPHBIE MAaTEPHUAIIBI).

MexnpeamMeTHble CBSI3H

Peanuzanust MeXnpeIMETHBIX CBS3€M NpU H3y4eHHMM XUMHH B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHbIX
MOHATHUH, TaK W MOHATUH, ABJSIOMNUXCS CHCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTecCTBEHHO-HAYyYHbBIEC TIOHSTHS: HAYYHBIN (paKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KiIacCU(UKAIUsA, TEPUOINIHOCTh, HAOJIOIEHNE,
HKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEpPEHUE, MOJIEINb, SBJICHHUE, MNaPHUKOBBIM
s eKT, TEXHOIOTHS, MAaTEPUAITHI.

®dwuszrka: MaTepusi, aToOM, AIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIHJI,H30TOIIHI,
pPaiOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, IIPOBOTHUKH,
MOJYNPOBOJHUKH, JUAJECKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAJTHYECKAs
peméTKa, CIuIaBbl, (PU3MUYECKHE BEIMYMHBI, SIUHHUIIEI M3MEPEHHUS, KOCMHYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3 b1, COJHIIE.

buonorus: ¢orocunTes, asixanue, O6mocdepa, sKOCUCTEMA, MUHEPAIbHBIC
yIOOpPEHHS, MHMKPODJIEMEHThI, MAaKpOAJIEMCHTBI, THUTATCIbHBIC  BEIICCTBA.
['eorpadus: atmocdepa, ruapochepa, MUHEpasbl, TOPHBIC MOPOBI, TMOJEC3HBIC

HCKOIIaE€MbIC, TOIIJIMBO, BOAHBIC PECYPCHI.
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[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA
«XUMHA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNMA

PesynbpTaTel 00yueHus o yaeOHOMY MpeaMeTy « XUMHUSH B OTHOIIIEHUHU BCEX
oOyuaronuxcst ¢ PAC oneHuBaloTCsS 10 OKOHYAaHUM OCHOBHOTO OOILEro
oOpa3oBaHMUs.

C yueroMm auddepeHIIMpOBaHHOTO XapakTepa TpeOoBaHUHN K IIaHUPYEMbIM
oOpa3oBaTeNbHBIM pE3yJibTaTaM TeKyllas W MPOMEXYTOYHas arTecTauus Io
ydeOHOMY TIpeAMETy «XUMHUS» TPOBOAUTCS C WCIOJb30BAaHUEM HE TOJIBKO
CTaHAAPTU3UPOBAHHBIX, HO U  pa3pabOTaHHBIX MEAaroroM KOHTPOJILHO-
HU3MEPUTEIBHBIX MaTEPUATIOB.

[IpumeHeHrne K 0OyJaroIMMCsl BHEITHUX CTaHAAPTH3UPOBAHHBIX MPOIICTYP
OLICHKM JOCTH)KEHHMH MO NPEIMETy, B TOM YHUCJE BCEPOCCHMCKHE IPOBEPOUYHBIE
paboThl, MPOBOAUTCS  TOJBKO C  pa3pelieHus  poauTeneil  (3aKOHHBIX
npeacrasuteneii) ooyuatomuxcsi ¢ PAC w/unu ¢ pazpeiieHus caMux y4aniuxcsi, mpu
JOCTUKEHUH UMU | 6-11€THEr0 BO3pacTa.

Pe3ynpTaThl MPOMEXKYTOUHOM aTTECTALMK UCIIOJIB3YIOTCS MPU pa3paboTKe U
KOPPEKTUPOBKE aIaNTUPOBAHHON 00pa30BaTEIHLHOM MPOTPaMMBbI 00yUYaIOIIUXCS.

N3ydyeHne XWMUHM B OCHOBHOM IIIKOJIE€ HAMpPABICHO HA JIOCTHXKEHUE
OOYYarOIMMUCS JIMYHOCTHBIX, METANpPEIMETHBIX M TPEAMETHBIX Pe3yJbTaTOB
OCBOCHHUSI Y4EOHOTO MpeMETA.

JIMYHOCTHBIE Pe3yJIbTaThl

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI MPOTrpaMMbl OCHOBHOTO OOILEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHHM B €IMHCTBE Y4YEOHOU H
BOCITUTATEIBHOM AesTenbHOCTH OpraHu3aIiii B COOTBETCTBHH C TPATUITMOHHBIMH
POCCHICKUMHU  COIMOKYJIBTYPHBIMH W JTyXOBHO-HPABCTBEHHBIMHU I[E€HHOCTSIMH,
MPUHATBIME B OOIIECTBE MpaBWJIAMU U HOPMaMHU TOBEJACHUS U CIIOCOOCTBYIOT
polieccaMm CaMOMO3HAHHUSA, CAMOPA3BUTHS U COIIMAIM3AIMU O0YHArOITUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCIIC B
YacTH:

IlaTpuoTHYeCKOr0 BOCTIUTAHUS
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1) [EHHOCTHOTO  OTHOIICHWS K  OTEYECTBEHHOMY  KYJbTYPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJEOUI0, MOHMUMAHUS 3HAYCHHUS XUMHUYECKOU
HAyKH B XU3HW COBPEMEHHOro OOIIECTBa, CIIOCOOHOCTH BIAACTh JOCTOBEPHOM
uHdopMmalmert O TepeloBBIX JOCTIKEHUSIX M OTKPBITUAX MHUPOBOM U
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 YCTPOMCTBE
MUpa 1 O0IIeCTBa;

I'pakaaHCKOro BOCHIUTAHUA

2) TpEICTaBICHHUS O COLMAJIBHBIX HOPMaX W TPaBHIAX MEXJITHYHOCTHBIX
OTHOIIIEHUI B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HUCCIEOBATEIbCKOM, TBOpPUECKOW MW APYrUX  BHJAX
NEeATEIbHOCTH; TOTOBHOCTH K Pa3HO-O0pa3HON COBMECTHON JEATEIBbHOCTH NpPH
BBITIOJIHEHUM YYEOHBIX, TIO3HABATENBHBIX 3a7a4, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
Y B3aMMOIIOMOIIM B IIPOLIECCE 3TON yueOHOM NeATeTbHOCTH; TOTOBHOCTHU OLIEHUBATh
CBO€ IIOBEJACHHWE W TOCTYIIKM CBOMX TOBApHUILEH C ITO3UMLUHUHU HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI MOCTYIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHUS

3) MHUPOBO33PEHYCCKUX TMPEACTABICHUI O BEHICCTBE M XUMHUYCCKOU
pEaKIUM, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U
COCTAaBJISIFOIIMX OCHOBY JUIS IOHMMAaHHs CYLIIHOCTH HAYYHOW KapTUHBI MUpAa;
NpEeACTaBICHUM 00 OCHOBHBIX  3aKOHOMEPHOCTSX  pPa3BUTHSL  IPUPO/IBI,
B3aMMOCBSI3SIX YEJIOBEKA C MPUPOJHOM CPENOM, O POJIM XMUMHUHU B IMO3HAHUMU 3TUX
3aKOHOMEPHOCTEM;

4) 1o3HaBaTEIbHBIX MOTHBOB, HAPABICHHBIX HA IMOJYYCHHE HOBBIX 3HAHUH
10 XUMUU, HEOOXOIUMBIX JJIs1 O0BSICHEHUST HAOJTI01aeMBbIX TIPOIIECCOB U SIBJICHHIA;

5) mo3HaBaTeNbHOW, WHPOPMALIMOHHON W YUTATEIBCKOW KYJIbTYPHI, B TOM
YHCJIE HABBIKOB CaMOCTOSITENIbHOW pabOThl ¢ YYEOHBIMU TEKCTaMH, CIPABOYHOMU
JUTEPATYPON, JOCTYMHHIMH TEXHHUYECKUMHU CpEACTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOT UM,

6) uHTEepeca K OOYYCHHIO M TTO3HAHMIO, JIFOOO3HATEIIBHOCTH, TOTOBHOCTH U
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CHOCOOHOCTM K  caM0OOpa3oBaHMIO, IPOEKTHOM M  HCCIEN0BATENbCKON
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

®opMHUPOBaHUS KYJbTYPbI 310POBbS

7) OCO3HaHUSI IEHHOCTH >H3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBbI 00pa3 *WU3HH, OCO3HAHUsS IOCJIEICTBHU H
HEIMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT 01, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTU COOJIIOJIEHUsT TpaBuil 0O€30MacHOCTH MpH  OOpallleHuu ¢
XUMHUYECKMMH BEILIECTBAMU B OBITY U PEANbHON XKU3HH;

TpyaoBoro Bocnuranust

8) mHTepeca K TMPAKTUYECKOMY Pa3jIMYHOIO pOJia, YBOXKCHHE K TPYAY M
pe3ysibTaTaM; YCHEHIHOM NpO(PECCHOHANbHOM JIEATEIBHOCTH M PAa3BUTHUSA
HEO0OXOIMMBIX YMEHHI1; TOTOBHOCTbH aJJallTUPOBATHCS B MPO(PECCHOHATILHOM Cpee;

IKOJIOTHYECKOr0 BOCIIMTAHUS

9) 2KOJOrMYECKHU IeNIECO00PA3HOTO OTHOIICHUS K TPUPOJE KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CyIIECTBOBaHUS, TOHUMAaHUS IEHHOCTH 30POBOr0 U
Oe3omacHOro oOpa3a KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY
¢uznyecKOMy M TICUXWYECKOMY 3/J0POBbIO, OCO3HAHHUS IIEHHOCTH COOJIOJCHMUS
npaBui 0€30MACHOTO MOBEICHUS MPU paboTe C BEUIECTBAMH, a TAK)KE B CUTyalUsX,
YTPOXKAOLIUX 3I0POBBIO U JKU3HU JIFOCH;

10) crocoOHOCTH MPUMEHSATH 3HAHUS, MOJyYaeMble MPH MU3YYCHUU XUMUH,
JUIS PELIEHUS 3a7a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOAHON CPENOU, ITOBBILICHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJbTYpbl, OCO3HAHHUA TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX pelIeHUs] TOCPECTBOM METO/I0B XUMUHU;

11) 9KOJIOTUYECKOTO MBIIUICHUS, YMEHHS pPYKOBOJCTBOBATHCS UM B
II03HABATEJIbHOM, KOMMYHMKATUBHOM U COLIMAJILHOM ITPAKTHKE.

VY obyuaromuxcs ¢ PAC BO3MOKHA HCKaKEHHOCTb U 3a€PAKKA JOCTUKEHUS
JUYHOCTHBIX  pPE3yJbTaTOB, CBSI3aHHAs IMPEXJAE BCEr0O C HEIOCTaTOYHOU
C()OPMUPOBAHHOCTBIO CAMOCO3HAHMSA M CaMOOLIEHKH, a TakkKe MpeodiasaHueM
MH(paHTWIbHBIX [IPEICTABICHUN O cebe B MOAPOCTKOBOM BO3pacTe. Y HIKOJIBHUKOB
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¢ PAC wacro Ha6J'IIOI[aI-OTC$I BBIPAXKCHHBIC CJIOXHOCTH OCO3HAaHUMA CBOEH
COHHaHLHOﬁ HACHTUYIHOCTHU, CJIOXKHOCTH B IIOHMMAHHWHU W IIPUHATHHU HGHHOCTCﬁ,
HOpPM HW IIpaBuWJl, OIPCACIAIOMMUX IIOBCACHHUC THIIMYHO PAa3BUBAIOIINXCS

CBCPCTHHUKOB.

MeTanpeaMeTHbie pe3yJbTaThl

[TockonbKy HapylIEeHUs COLMAIBHOIO B3aUMOJEWUCTBUS M OOIICHUS HE
TOJIBKO BXOIAT B CTPYKTYPY HApyLICHUH IPU PACCTPOMCTBAX AyTHCTHUYECKOIO
CIEKTpPa, HO M SBISIIOTCS CTOMKMMM U NposBILIOTCS y Bcex ymn ¢ PAC Ha
INPOTSKEHUU BCEH JKU3HU, POPMHUPOBAHNE KOMMYHUKATUBHBIX Y'Y /]y yuammxcs ¢
PAC TtpeOyer HampaBIeHHOIO MEeIaroru4eckoro BO3AEMCTBHS Kak B yPOUHOM, Tak
M BO BHEYPOUHOU JEATEJIBHOCTH YYallUXCs, a TAKK€ B PaMKax KOPPEKUHWOHHOU
paboTHI.

B cocraBe MeranpeaMETHBIX pPE3yJlbTaTOB BBIACISIOT 3HAYUMbIC JUIS
(bopMHpOBaHUS MUPOBO33PEHUS OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHsl, TPUHIIUII,
TUIoTe3a, pakT, CucTeMa, MPOoIEeCcC, IKCIEPUMEHT U JIp.), KOTOPbIE HCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETaX WU MO3BOJIAIOT HaOCHOBE 3HAHUI W3
TUX TPEeIMETOB (POPMHUPOBATH MPEICTABICHUE O LIETOCTHOW HAYyYHOW KapTHHE
MUpa, ¥ yHUBEPCAIbHbBIC YUeOHbIE AeHCTBYS (ITI03HABATEIbHbIE, KOMMYHUKATHUBHBIE,
peryJIITUBHBIC), KOTOpble oOecrneunBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOMACSITENEHOCTH.

MetanpeameTHble pe3yabTaThl OCBOCHUSI 00pa30BaTEIbHON MPOrpaMMbl MO
XUMHH OTPAXKAIOT OBJAJECHUE YHUBEPCAIBHBIMU ITO3HABATEIbHBIMU JIEVCTBUSMU, B
TOM YHCJIE:

ba30BbIMH JIOTHYECKUMU AEHCTBUAMHU

1) ymMmeHHeM HCIOB30BATh MPUEMBI JIOTHYECKOTO MBIIUICHUS [TPH OCBOCHUHU
3HAHWI: PACKphIBaTh CMBICI XMMHUYECKHX TMOHATUN (BBIAEIATH UX XapaKTepHbIE
NPU3HAKH, YCTAHABIMBATh B3aHMOCBS3b C JIPYTMMU HOHITHSAMH), KUCIIOIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OTACIbHBIX (DAKTOB U SIBIEHUMN; BHIOWPATh OCHOBAHUS U
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KPUTEPUU ISl KIACCU(PUKALUN XUMUYECKMX BEIIECTB M XUMHUYECKHUX PEaKIUi;
yCTaHABIIMBATh MPUUYNHHO-CJICACTBEHHBIC CBSI3U MEXAYy OOBEKTaMH HW3YYCHUS,
CTPOUTH JIOTUYECKHUE PACCYKICHUs (MHIYKTHBHBIC, IETyKTUBHBIC, TT0 aHAJIOTHH),
JIeNIaTh BBIBOJIBI U 3aKJTFOUCHUS;

2) yMEHHEM NPHMEHSATH B TPOIECCE IMO3HAHUSA TOHATHA (TPEAMETHBIC H
MeTanpeMETHBIC), CAMBOJIUYECKIE (3HAKOBBIC) MOCIIH, UCTIONb3YEMbIC B XHMHUH,
peoOpa3oBEIBAThH MIMPOKO MPUMEHSIEMBIE B XUMUU MOJICIIbHBIC MPEACTABICHUS —
XUMUYECKANW TIPU3HAKKH M3YYaeMbIX OOBEKTOB — XHMHUYECKHX BEIICCTB W
XUMUYECKUX PpEaKIui; BBIIBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYUHHO-
CJICICTBCHHBIC CBS3W W TMPOTUBOPEYMS] B HM3YyYaeMBIX IPOIECCAX M SBIICHHSIX,
npeiaraTh KpUTEPUHU VIS BBISIBIICHUS 3THX 3aKOHOMEPHOCTECH M MPOTHUBOPCUHIA;
CaMOCTOSTENIbHO BBIOMpATh CMOCOO pelieHus y4eOHOW 3agadyu (CpaBHUBATH
HECKOJILKO BapHAHTOB PEIICHHS, BBHIOMPATh HAmOOJIee MOIXOIAMNNA C Y4ETOM
CaMOCTOSITEIIBHO BBIJICTICHHBIX KPUTEPUEB);

Ba3zoBbIMU HCC/I€10BATEIbCKUMH 1€ CTBUSIMU

3) yMeHHMEM UCIOJb30BaTh IOCTABJICHHBIC BOMPOCHI B  KauyeCTBE
WHCTPYMEHTA MTO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI JTSI (HOPMHUPOBAHUS THUIIOTE3BI
M0 MPOBEPKE MPaBUILHOCTH BHICKA3bIBAEMBIX CYXICHUM;

4) npuoOpeTeHNe OMbITa MO IJIAHUPOBAHUIO, OPraHU3allid M MPOBEICHUIO
YYCHHYECKUX OKCIICPUMCHTOB. YMCHHE HaAONIOAaTh 3a XOJOM IpoIriecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, PopMyIHpoBaTh 0000IIEHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEACHHOTO OIBITA, HCCIICIOBAHUS, COCTABIIATh OTUET
0 MpojeIaHHOoM padoTe;

Pa6oroii ¢ undopmanuein

5) yMeHHEM BbIOMPATh, aHATM3UPOBATh M MHTEPIPETUPOBATH HHPOPMAILIHIO
pPa3IMYHBIX BUJIOB U (HOPM TPEICTABICHUS, TTOJYyIaeMYyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONyJIIpHAs.  JIUTEpaTypa XUMHUYECKOTO COJACpXaHHs, CIpPaBOYHBIC
nocoOus, pecypcel MHTepHETa); KPUTHUYECKH OIICHHBATh MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

6) yMeHHEM TPHMEHSATH pa3IMYHbIE METOJbI M 3alpOChl NPH TOUCKE H
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orOope HUH(OpPMAMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JIs
BBINIOJIHEHUS Y4YEOHBIX W TMO3HABaTEJIbHBIX 3a/lad  OMNpENeIEHHOrO THIIA,
npuobpeTeHne  ompiTa B 00JacTM  HMCIOJIb30BaHUA  WH(OPMALMOHHO-
KOMMYHUKATHUBHBIX  TEXHOJOTHUH,  OBJAJEHUE  KYJb-TYpOH  aKTUBHOTO
WCIIOJIb30BAHUS PA3IUYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSITEIIPHO BBIOMPAThH
ONTUMAJIbHYI0O (QOpMy MpelcTaBlieHUs HHPOPMALUU U WLIIOCTPUPOBATH
peraemMbie 3aJladyd HECIOXKHBIMU CXEMaMH, AuarpaMMaMmu, APYTUMH (hopmamu
rpaduKu U UX KOMOWHAILIUSIMU;

7) yMEHHEM WUCIOJb30BaTh M aHAJTU3UPOBaTh B TIpoliecce Y4eOHOW U
MCCJIEI0OBATENBCKONW JEATENbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CENIbCKOTO XO3SMCTBA W TPAHCIOpPTAa HA COCTOSHUE OKPYKAIOIIEH MPUPOTHON
Cpelbl;

YHuBepcajabHLIMU KOMMYHHUKATUBHBIMHY J1€iiCTBUSIMU

8) yMeHuem 3amaBaTh BOIPOCHI (B XOJA€ JHMajiora W/WIM TUCKYCCHH) IO
CYIIECTBY 00CYX)AaeMOi TeMbI, (POPMYITUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEJIOKEHHOM 3a/1a4K;

9) npuoOpereHue ONBITA TPE3CHTAIMH  PE3YJIbTATOB  BBIMOJHEHHUS
XUMHUUYECKOTO JKCIEPUMEHTa (J1a00paTOpPHOTO OIbITa, JJaOOPaTOPHOUM pabOTHI MO
WCCJIEIOBAHUIO CBOMCTB BEIIECTB, yYEOHOTO MPOEKTA);

10) perreHny BO3HHUKAIONIMX MPOOJIEM HAa OCHOBE Y4ETa OOIIMX MHTEPECOB
U COTJIACOBAHUS MO3UIHH (00CYKIeHUs, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBD»,
KOOPJIMHAIIUS COBMECTHBIX JICHCTBHMA, OIPEACIICHUE KPUTCPHUEB II0 OIICHKE
KaueCcTBa BBITIOJIHEHHON pabOTHI U Ap.);

YHuBepCcaAJIbHBIMHU PEryJsiTHBHBIMH J1€CTBUSIMHU

11) yMeHHEM CaMOCTOSTCILHO  ONpPEACHATh LEIH  JIEATCIbHOCTH,
IUTAHUPOBATh, OCYIIECTBIATh, KOHTPOJMPOBATH H TPH  HEOOXOAUMOCTH
KOPPEKTUPOBATH CBOIO JIEATEIILHOCTh, BHIOMpaTh Hanbosiee 3 PEeKTUBHBIE CIIOCOOBI
perieHnsl y9eOHbIX M TO03HABATEIBHBIX 3a7a4, CAMOCTOSTEIHLHO COCTABIISITH WM
KOPPEKTUPOBATH MPEAJIOKEHHBIA AJITOPUTM JIEUCTBUIN MPUBBITOJIHEHUH 33JIaHUMN C
y49€TOM TIOJNIyYCHHSI HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M
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peaKuusax; OEHUBATh COOTBETCTBUE MTOJIYUYEHHOTO pe3yJibTaTa 3asBICHHOMN LENH;

12) ymeHHEeM UCTIOB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MTPe/IaracMblc B
YCJIOBUHM 33/IaHUMU.

VY yuanuxcs ¢ PAC ¢ tpyaom QopMUpYIOTCS HAaBBIKA B3aUMOJICUCTBUS C
YY4E€TOM MO3UIUHU JAPYroro M JUIUTENBHOE BPEMSI COXPAHSAETCS ATOLEHTPUYECKas
no3uliMg B OOIICHWH, Tpucylas Oosiee miiaameMy Bo3pacty. Jlaxke ywarnuecs,
YIOBJIETBOPUTENIBHO BIAICIONINE TEXHUYECKON CTOPOHOM OOIIEHHUSI, 3aTPYAHSIOTCS
B OLICHKE HAMEPEHHI U MO3UIUH MMapTHEPA U THOKOM pearupoBaHUH HA U3MEHEHUS,
BO3HUKIIME B curyanuu oOuieHus. OcoOeHHO cnoxHo y ydamuxcsi ¢ PAC
dbopmupyercss yMeHwe paboTarh B TpyHIe H3-3a CJIOXKHOCTH  3aJlauu
B3aMMOJICUCTBUS OJHOBPEMEHHO C HECKOJBKMMHU NapTHEpaMU MO COBMECTHOM
NEATEIbHOCTH.

Hecmotps Ha TO, 4TO B TOAPOCTKOBOM Bo3pacte y aerer ¢ PAC nosBusercs
MOTHBAalUsI K OOIIEHHIO CO CBEPCTHUKAMH, 0€3 CO3JaHusl CleUuaibHO
OpraHU30BaHHOM Momoly MWKOJIbHUKY ¢ PAC B opraHuzanuy MeXJIMYHOCTHBIX
KOHTAKTOB M Pa3BUTHUM HAaBBIKOB OOIIEHHUS CO CTOPOHBI IMEJAaroroB, €ro

COOCTBEHHBIE JCHCTBUS MOTYT OBITh HEd(D(PEKTUBHBIMHU.

IIpeaMeTHbIE pe3yabTaThI

JlocTxeHne MpeaMeTHBIX pe3yibTaToB obOydaromumuca ¢ PAC Ha stame
OoOy4eHHs] B OCHOBHOM IIKOJIE OMPEEseTCs MHIUBUAYATIbHBIMA OCOOEHHOCTSIMH,
CBSI3AHHBIMM KaK C OCOOCHHOCTSIMM IIO3HAaBAaTEJIbHOW JESITEIBHOCTH U
HEPaBHOMEPHOCTHIO PA3BUTHS ICUXUYECKUX (PYHKIUHI, TAK U COLUATBHBIM OITBITOM
ayTUYHBIX IIKOJBbHUKOB. [loaTOMYy HdOCTMXKEHUE TPEIMETHBIX pe3yJbTaTOB
KOHKPETHBIM y4JalluMCsl MOXKET HE BCErJa COBIAJAATh C BPEMEHHBIMHU I'PaHULAMU
oOy4eHHsl o rojaM o0y4eHHUs.

B coctaBe mnpeaMeTHBIX pPe3yabTAaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHUsl, YCTAHOBJIEHHOTO JaHHOM paboyeil mporpamMmoil, BBIAEISIOT:
OCBOEHHBIE O00Yy4YarOIIMMHCS HAy4HbIE 3HAaHUSA, YMEHHMS U CIOCOOBI AEHCTBUM,
cnenu@uueckue A MpeIMeTHOM o0nacTu «XuMUs», BUABI JEATEIBHOCTH IO
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MOJTYYE€HHUIO HOBOTO 3HAHMS, €TI0 UHTEPIIPETALINH, PEOOPA30BAHUIO U IPUMEHEHHUIO
B Pa3JIMYHBIX YU4EOHBIX U HOBBIX CUTYyaIUsX.

[IpeameTHBIC pe3ynbTaThI MPEACTABICHBI MO TOJaM OOYYCHHSI U OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh Y OOYUAIOIIMXCS CICAYIOMMNX YMECHHI:

8 KJIACC

1)  packpbBaTh CMBICII OCHOBHBIX XHMHYECKHX IIOHATHH:  aTOM,
MOJIEKYJIa, XUMHUYECKHAMN BJIEMEHT, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOIHAsT ¥ HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHas W
MOJICKYJIApHAsh Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas
JIOJIsT XUMUYECKOTO AJIEMEHTa B COCAMHEHUU, MOJISIPHBIA 00BEM, OKCH, KUCIIOTA,
OCHOBAaHHUE, COJIb, B3JEKTPOOTPUIATEIBHOCTh, CTENEHb OKHWCICHUS, XWMHUYECKas
peakis, KiaccuuKamusa peakiuii: peakiiuu COSIUHEHUsI, PEaKIIUKA Pa3JI0KECHHS,
peakIuu 3aMEIleHUs, PEaKIMu OOMEHa, 3K30- M SHIOTEPMUYECKHE PEaKIuu;
TEIUI0BOM 3(PGEeKT peakiuu; sSApO aTroMa, SJIEKTPOHHBIM CIIOW aToma, aTOMHas
opOuTallb, paINyC aTOMa, XUMUYECKAs CBSA3b, OJISIPHAS U HEMOJISIPHAS KOBaJICHTHAS
CBSI3b, MOHHASA CBSI3b, MOH, KAaTHOH, aHWOH, PAacTBOp, MaccoBas JOJs BELIESCTBA
(TpolieHTHAs! KOHIICHTPAITUs) B PaCTBOPE;

2)  WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATHI (CM.
1. 1) ¥ IPUMEHSTH 3TH IMOHATHS IMPHU OMMCAHUH BEIECTB U KX TPEBPAICHHIA;

3)  HKCIOJIB30BaTh XMMHUYECKYI0 CHMBOJIMKY Ui COCTaBJICHHS (OpMYII
BELIECTB U YPABHEHUN XUMUYECKUX PEAKLINM;

4)  ompemeiasTh BAaJEHTHOCTh aTOMOB DJJIEMEHTOB B  OHWHAPHBIX

COCIMHCHMSX ; COCIMHCHMSX

5)  packpeiBath cMbicn Ilepuoaudeckoro 3akona [[. M. Mennaeneena:
JIEMOHCTPUPOBATH IOHUMAHUE MMEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX
AJIEMEHTOB OT WX MOJIOKEHUs B Ilepronnueckoil cUCTeME; 3aKOHOB COXPaHCHUS
MAaCChI BEILIECTB, IMOCTOSIHCTBA COCTABA, aTOMHO-MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHA
ABorajzipo; OMUCHIBATH U XapaKTepu3oBaTh TabmuuHyro (opmy [leproaudeckoit
CUCTEMBbl XMMHUYECKUX AJIEMEHTOB: pa3iuyaTh MOHATUS «rJ1aBHas moarpymnmna (A-

rpynna)» u «mobouyHas noxarpynma (b-rpymma)», Manble W GOJbIIHE TEPUOIBI;
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COOTHOCUTH 0003HaueHMs, KOTOopble HMerTcs B Tabnuue «llepuoanueckas
cucreMa xumudeckux oaneMeHtoB JI. WM. MenneneeBa» € UYHUCIOBBIMHU
XapaKTepPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij
s1ipa, o0IIIee YUCIIO AJIEKTPOHOB U paclpeiesieHUe UX 0 SJEKTPOHHBIM CJI0SIM);

6) KkiIacCHU(UIIMPOBATh XHMHYECKHE OJIEMEHTHI; HEOPTaHUYECKHE

BEIIECTBA; XUMUYECKUE PEAKIMH (IO YUCITY U COCTaBY YYaCTBYIOUIUX B pEaKlUU
BEIIIECTB, 0 TEIIOBOMY 3 (PeKTy);

7)  XapakTepu30BaTh (OMHMCHIBATH) OOIIMEC XUMUIECKHE CBOMCTBA BEIIECTB
pa3IMyYHBIX KJIACCOB, TOJTBEP)KIas OMHCAHWE MPHUMEpPAMU MOJEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

8)  TporHO3WpOBATH CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KaueCTBEHHOT'O COCTaBa; BOBMOYKHOCTH MPOTEKAHUS XUMUYCCKUX TPEBPAIICHUAN B
Pa3INYHBIX YCIOBUSX;

9)  BBIYUCIATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIAPHYIO MAacChl
BEIIECTB; MACCOBYIO JIOJII0 XMMHYECKOTO JJIEMEHTa Mo (OopMylie COCAMHEHUS;
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YpPaBHEHUIO
XMMHUYECKOMN peaKiuy;

10) npuMeHSITh OCHOBHBIE OIIEPAIIMU MBICUTEIBHOMN ACITEIPHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, 0000IICHUE, CHCTEMATH3aI1I0, KJIacCH(HUKAITHIO, BBISIBIICHHE
MPUYUHHO-CJICICTBCHHBIX CBS3CH — I N3YUCHUS CBOMCTB BEIIESCTB U XMMHUYECCKUX
peakiuii; ecCTeCTBEHHO-HAYYHBIE METOMABI MO3HAHUS — HaOII0JeHHE, M3MEPEHNE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEaJIbHbIM U MBICIICHHBIN );

11) cnenoBaTh  TpaBWJIaM  TOJb30BAHUS  XUMHYECKOW  TOCYIOH |
7a060paTOPHBIM 00OPYAOBAaHUEM, a TAKKE MPaBUIIaM OOpaIlleHUsI C BEIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIUSMU TI0 BBIMOJIHEHHUIO JTA0OPATOPHBIX XHUMHYECKUX
OMBITOB MO TMOJYYEHUI0O M COOHMpaHUIO Ta3000pa3HbIX BeHIecTB (BOAOpOAa H
KHCJIOpOJa), IMPUTOTOBJIEHUID PACTBOPOB C OINPEAECIEHHOM MacCOBOM J10yel
PacTBOPEHHOTO BEILIECTBA; JIAHUPOBATh U MTPOBOJUTH XUMUYECKUEIKCIIEPUMEHTHI
[0 PAacro3HAaBAaHUIO PACTBOPOB IMIENOYEH W KHCIOT C TOMOIIBIO HHIMKATOPOB

(;makmyc, peHonadTanenH, METUIOPAHX U Ap.).
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9 KVIACC

l) PaCKPbIBATb CMBLICII OCHOBHBIX XHUMHYCCKUX MOHSTUH: KOBAJICHTHAs
noJsipHasa CBA3b, KOBAJICHTHASA HCIIOJIAPHAA CBA3b, MOHHAA CBA3b, MCTAJINIMYCCKAA
CBiA3b, KAaTHOH, d4HHUOH, OJJICKTPOJIHUT MW HCIJICKTPOJIUT, IJICKTPOJIHTHUYICCKAA

aucconuanus, peakiuum HOHHOT'O 06M6Ha, OKHUCJIUTCIb U BOCCTAHOBUTCIID,

2)  HCIIOJIb30BaTh XHMHUYECKYI) CHUMBOJIUKY JJIS COCTaBJICHUS (HOpMYyI
BEII[ECTB, MOHHBIX YPAaBHEHHM W YypaBHEHUN OKHUCIUTEIHLHO-BOCCTAHOBHUTEIbHBIX
pEaKIHNiA;

3)  ompeaenATh BaJCHTHOCTh M CTCIICHH OKHCICHHS aTOMOB XMMHYECKHX
AJIEMEHTOB B COEIMHEHMSX PAa3JIMYHOTIO COCTAaBa; MPHUHAIJICKHOCTh BEIIECTB K
OMPENICICHHOMY KJIACCYy COCJAMHEHUMN; BUIbI XMMHUYECKOU CBS3U (KOBAJICHTHOM,
MOHHOM, METAJJTMYECKOW ) B HEOPTraHUYECKUX COCIMHEHUSX; 3apsij] HOHA; XapaKTep
Cpellbl B BOJIHBIX pAacTBOpaxX KUCJOT U IIEJ0OYUeH;

4)  OOBSCHATHL OOIME 3aKOHOMEPHOCTH B HM3MCHCHUU CBOWCTB
XUMHUYECKUX SJIEMEHTOB U UX COCAMHEHU B TIpeiesiax MaJIbIX IEPHOIOB U TJIABHBIX
MOATPYIII C YYETOM CTPOEHUS UX ATOMOB;

5)  xjaccU(pUIMPOBAThL XUMHUYECKHE peaKIHMH (110 M3MCHCHUIO CTEICHEH
OKHUCJICHUS aTOMOB XHMHUYECKHUX OJJIEMEHTOB); OMPENEIATh HW3YUYEHHBIC THIIBI
XAMHUYECKUX PEaKIUi;

6)  coCTaBIATH MOJICKYJISIPHBIC YPaBHCHHS pPEaKIHMi, XapaKTePU3YIOIIHe
XUMUYECKAE CBOMCTBA TMPOCTBHIX BEIIECTB, OOpPA30BAHHBIX JJIEMEHTaAMU-
Hemetauiamu IVA-VIIA noarpynn (yriaepona, KpemHH#, a3oT, ¢ocdop, cepa,
xjop), anemeHtamu-metasiamu IA—IIIA noarpynn (Hatpuid, kanuii, MarHui,
KaJIbIIUM, ATIOMUHUN), a TAKXKE JKEJe3a;

7)  XapakTepu3oBaThb (PU3NYCCKHUE M XHMHUYECKHEC CBOWCTBA aMMHUaKa, U
YTIEKHUCIIOTO Ta3a, B TOM YHUCJE, JJIT 0OOOCHOBaHHUS CIIOCOOOB WX COOMpaHUsS U
pacrno3HaBaHUs MPY NOJYYCHHUH B JTA0OPaTOPHH;

8)  xapakrepu3oBaTh (OIUCHIBATH) OOIINE XUMHUUECKHE CBOMCTBA BEIIECTB
pPa3JIMYHBIX KJIACCOB, MOJTBEpPKJas ATO OMUCAHHE MPUMEPAMHU MOJEKYJISIPHBIX U

HMOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHYCCKUX peaKHHﬁ;
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9)  COCTaBIATH YPaBHEHUS: AJICKTPOJIMTUYCCKON JUCCOLMUAIMHM KHCIIOT,
HIeJI0YEH U COJIe; TTOJIHBIE U COKPAIICHHbIC YPABHEHHSI pEaKIMii HOHHOTO OOMEHa;
peakuuii, MOATBEPKIAIOIINX CYIIECTBOBAHUE TIE€HETUYECKOW CBSI3U MEXKIY
BEI[ECTBAMHU PA3IIMYHBIX KIIACCOB;

10) cnmemoBaTh TmpaBWJIAM TOJB30BAaHHS XUMHUYECKOM TIOCYIOW W
7a00paTOpHBIM 000pPYAOBaHUEM, a TAK)Ke MpaBHIIaM OOpalleHUsl C BEUIECTBAMU B
COOTBETCTBUM C HWHCTPYKIUSMU MO BBITOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB MO TOJYYEHHUI0O U COOMpPAHMIO Ta3000pa3HbIX BEHIECTB (aMMHaKa WU
YTIAEKUCIIOTO Tas3a) (MpU HAJIMYUK BO3MOXHOCTH WM TPOBOJUTH BUPTYaJbHBIC
nabopaTtopHbIe padoThI);

11) TpOBOIUTH pEaKIUH, MOATBEPKIAOIINE KAYCCTBEHHBIH COCTaB
Pa3IMYHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM IyTEeM: XJIOPU/I-, HOIUI-, CYTb(daT-,
KapOoOHAaT-, CWIMKAaT-, (QocdaT-aHUOHBI, THIPOKCUA-HOHBbI, KATUOH AMMOHHS H
KaTHOHBI METa/IOB (MarHus, Kanelus, amomunus, sxenesa (I1) u (II1), meau (11),
[IMHKA), TPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
noATBepKAarolue aMm(poTEpHbIE CBOMCTBA OKCUIOB U TMAPOKCHUIOB aTIOMUHHUS, U
MHKA (TPY HAJIMYUU BO3MOKHOCTH WJIHM MPOBOJIUTH BUPTYyaJIbHbBIE JIA0OPATOPHBIC

paboThI);

12) nOpOBOIUTH XUMHYCCKHE DKCIEPUMEHTBI: OIBITHI, WUTIOCTPUPYIOIIHEC
MIPU3HAKK TIPOTCKAHMS PeaKIuii HOHHOTO 0OMEHa; OIPEICIICHUE XapaKTepa Cpeabl
B pacTBOpax KHUCJIOT H IIEJIOYEW C TMOMOIIBI0 HWHAUKATOPOB; PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad MO0 TeMe «DJEKTPOIUTHUYECKAsl JUCCOIAALINS.
N3yueHune CBOMCTB COJSHOM KHUCIIOTBI, W3YYCHUE XHUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KUCIIOTHI; OJIy4eHHEe, COOUpaHue, paclo3HaBaHMEaMMHAaKa,
YTIEKHUCIIOTO Ta3a U M3Y4YeHUE WX CBOWCTB; UCCIeNOBaHNE aM(pOTEPHBIX CBOWCTB
TUJIPOKCUJIOB AJIFOMUHUSA U LIUHKA; PELUICHUE DKCIIEPUMEHTAIIBHBIX 337a4 110 TEME
«BaxkHenre HeMeTAIIbl U KX COSUHEHUS», PEIIEHHUE SKCIIEPUMEHTAIBHBIX 3371a4
no teMe «BaxHelmme MeTaibl U UX COSIUHEHUS» (IIPU HAJTUYUU BO3MOKHOCTH
WJIU TIPOBOJIUTH BUPTYyaJIbHBIE JTAOOpATOPHBIC PabOThI);

13) wabmogaTh W OMUCHIBATH XUMHYECKUE OSKCIIEPHUMEHTHI (BO3MOXKHO
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UCIIOJIb30BAaHUE BUAEOMATEPUAJIOB): ONBITHI, WUTIOCTpUpYIOLIME (U3UYECKUE U
XUMHUYECKUX CBOWCTBA TajOr€HOB M MX COEIMHEHUN (BO3MOXHO HCIIOIb30BaHUE
BUJICOMATEPHAIIOB); O3HAKOMJIEHWE C oOpasmamMu XJOpUIOB (TajJOTEeHUIOB);
O3HAKOMJICHUE C MOJCIISIMU KPUCTAIMYECKUX PEIIETOK HEOPTraHUYECKUXBEIECTB:
METaUIOB M HeMeTauioB (rpadura M anmasa), CJIOKHBIX BEIIECTB (XJopuaa
HATPHUS); OMBITHI, WILTIOCTPUPYIOIINE 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUUYHBIX (PAKTOPOB; HCCIEAOBAHHE BIECKTPONPOBOIHOCTU
pPacTBOPOB BEIECTB; OMBITHI, WIUTFOCTPUPYIOIIUE MPOIECC TUCCOLMAIUU KUCIOT,
1iesouei 1 cosielt (BO3MOKHO MCIIOIb30BaHUE BUICOMATEPHAIIOB); 03HAKOMJIEHHE C
oOpa3laMi METaJUIOB W CIUIABOB; M3YYCHHE PE3yIbTaTOB KOPPO3WH METAIIOB,
B3aMMOJICHCTBHSI OKCHA KAJIbLIMs C BOAOH, MpoIiecca TOPEHNUs Kelle3a B KUCIOPOJIe
(BO3MOXKHO HCIIOJIb30BAaHUE BHUAECOMATEPUAJIOB); OIMbBITHL, WLIIOCTPUPYIOIINE
IPUMEPBl OKHCIIUTENBHO- BOCCTAHOBUTENBHBIX PEAKIHI: TOpPEHHUE, pPEaKINH
pa3ioXKeHUs], COSMHEHUS; O3HAKOMJIEHHE C 00pa3laMu Cephbl U €€ COCTUHEHUSIMU;
O3HAKOMJICHUE C (PU3UYECKHMMH CBOMCTBaMH a30Ta, (ochopa M UX COCTMHECHHM
(BO3MOXXHO HCIIOJIB30BAaHWE BHJAEOMATEpPUANOB), € oOOpa3lamMu yJIO0OpEHUIt;
B3aUMOJECHUCTBUE KOHUECHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbI0; H3y4YCHHUE
MoJieJiel KPHUCTAUIMYECKUX PEeIIeTOK anmasa, rpadura, MOJEKYyNbl (yJuiepeHa,
MOJIEKYJI OPTraHMYECKHX BEIIECTB, O3HAKOMJICHHE C IMPOILIECCOM aacopommu
pPacTBOPEHHBIX BELIECTB aKTHUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOrasa;
O3HAKOMJIGHHE C TPOAYKIHMEH CHIUKATHOW TPOMBINIJICHHOCTH; MPOIECCHI
OKpAIlMBaHUs TUIAMEHU KaTHOHAMU METAJIOB;

14)  wWcmoNB30BaTH TOJIyYCHHBIC XHMHUYECKHE 3HAHUS B Pa3IUYHBIX
CUTYalMsAX: NPUMEHEHHS BEIECTB U MATEPUAIIOB B OBITY, CEILCKOM XO3SHCTBE, Ha
MIPOM3BOICTBE, B MPOIIECCE PEIICHUS MPAKTUIECKUX 3a7]a4 B TIOBCETHEBHOM KU3HH,
NpeaynpexIeHUs IBICHNUN, HAHOCALIMX Bpe 30POBBIO YEIIOBEKA U OKPYKAIOLIeH
cpele; TMPUMEHEHUs TMPOAYKTOB TMepepadOTKH  MNPUPOJHBIX  HCTOYHUKOB
yIJI€BOJIOPOAOB (Yroiib, MPUPOAHBINA Ta3, HEPTh) B OBITY U MPOMBINIICHHOCTH;

3HA4YCHUSA KHUPOB, 6€JIKOB, YTJICBOAOB JIsI OpraHn3Ma 4CJI0OBCKaA,
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10 KJIACC

1)  packpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMOHSATHHA: KOBAJICHTHAS
ITOJISIPHAs CBA3b, KOBAJICHTHAS HEMOJISIPHAs CBSI3b, MOHHAS CBSI3b, METAJINYECKAS
CBSI3b, KATHOH, AHWOH, OJJEKTPOJIUT M HEIIEKTPOJHUT, BIEKTPOIUTHUYECKASL
JUCCOLIMALINS, PEAaKIMU HOHHOIO OOMEHa, OKHUCIWUTEIb M BOCCTAHOBHTEID,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIEHHE W BOCCTAHOBIICHHE,
oOpaTuMble M HEOOpaTUMbIE PEAKIUU, CKOPOCTh XUMHUYECKON peakiluw,
npenensHo qonycrumas konuentpanus (1K), wimoctpupoBaTh X B3aUMOCBSI3h
Y IPUMEHSTH 3TH TOHATHUSA IPU OMMCAHUU CBOMCTB BEUIECTB U UX MPEBPAILLICHUI;

2)  WCHOJb30BaTh XUMHYECKYIO CHMBOJHUKY JUIS COCTaBICHHS (HOPMYII
BEILIECTB, MOHHBIX YPaBHEHUW M YPAaBHEHHU OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
pEeaKLHnii;

3)  packpbIBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEILHBIX PEaKIIUN
HOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEeaKIHii;

4)  mpOTHO3MPOBaTH CBOMCTBAa W3YyUYCHHBIX KJIACCOB/TPYII BEIICCTB B
3aBUCHMOCTH OT UX COCTAaBa U CTPOEHHUSI; BO3MOKHOCTb ITPOTEKAHUS XUMUYECKUX
PEBPALCHUN B PAa3JIMYHBIX YCIOBUSX;

5)  NpoBOAMTH BBIYKMCIICHHS OTHOCHTEIBHON MOJICKYJIIPHON W MOJISIPHOM
MacChl BEILIECTB; C MCIOJIb30BAHMEM IIOHATHH «MaccoBas IOJISI XUMHYECKOTO
AJIIEMEHTA», «MAcCOBas J0Js PaCTBOPEHHOI'O BEIECTBA B PACTBOPE»; KOJIMYECTBA
BEIIECTBA, 00BEMA ra30B;

6) nOpoBOAMTH pacyeThl IO YPaBHEHUSM XHMHYECKHX pPEaKIuii:
KOJIMYeCcTBa, 00beMa, MacChl BeIIECTBa MO HM3BECTHOMY KOJIMYECTBY, OOBEMY,
Macce pearcHTOB WJIM IPOYKTOB PEAKLINH;

7)  cnemoBaTh TMpaBWIaM  TOJIB30BAHUS XMMHYECKOW IMOCYIAOH U
1abopaTOPHBIM 000PYIOBAHMEM, a TaK)Ke MPaBUIIaM OOpallleHHsl C BEIECTBAMH B
COOTBETCTBHUHM C WHCTPYKIIUSMH IO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTMBITOB MO TOJYYEHUIO M COOMpPaHHIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U
YIAEKUCTIOTO Ta3a) (MpU HaJU4YMH BO3MOXXHOCTU WJIM MPOBOJIUTH BUPTYaJIbHbBIE
nabopaTopHbIE pabOTHI);
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8)  mpoBOAMTH peaKIMH, TOATBEPKIAIONIMEC KAYSCTBCHHBIM COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM MyTEM: XJIOPUI-, HOIUA-, CyJbdat-
, kKapOoHat-, cwimkar-, hochar-aHnOHBI, THAPOKCUI-NOHBI, KATHOH aMMOHHUS U
KaTHOHBI METAJUIOB (MarHus, Kanplms, amroMuus, xenesa (1) u (I111), meau (11),
IIMHKA), TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;
noATBepKAarome aM(poTepHbie CBOMCTBA OKCUAOB M TUIPOKCUIOB AIIOMUHUS, U
UHKA (MIPU HAJIMYUK BO3MOXKHOCTH WJIU MTPOBOJIUTH BUPTYaIbHBIE JJA0OpATOPHbBIE
paboThI);

9)  HaOmogaTh W OINHKCHIBATH XUMHYECKHE AKCICPUMEHTHI (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJICOMATEPHUAIIOB): OIbBITHI, WUIIOCTPUPYIOIIHE (HUIUUECKUE U
XUMUYCCKUX CBOMCTBA TAJIOTCHOB M UX COCIUHECHHN (BO3MOYKHO HMCIIOJ30BAHHE
BUJICOMATEPUATIOB); O3HAKOMJIEHHME C O0Opa3laMu XJIOpUJOB (TajJOreHUIOB);
O3HAKOMJICHHE C MOJCIAMH KPUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIIECTB. METAIOB W HEMeTaUioB (Tpadura u anmasa), CI0XXHBIX BEIIECTB
(xmopuga HATpHsl); OMNBITHI, HWJUTFOCTPUPYIONIUE 3aBHCHUMOCTh  CKOPOCTH
XUMUYECKON peakIuM OT BO3IACHCTBUS PA3IMYHBIX (DAKTOPOB; HCCICIOBAHHE
AIIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB; OMBITHI, WILUTFOCTPUPYIOIIUE MPOIECC
JUCCOIMAIIMKM  KHUCJIOT, Iejoued U cojiedl (BO3MOXKHO  HCIOJIb30BaHHE
BHJICOMATEPHAIIOB); O3HAKOMJICHHE C 00pa3IiaMi METa/UIOB M CIJIABOB; M3YUYCHHE
PE3yIbTaTOB KOPPO3HH METAJUIOB, B3aMMOJICHCTBUSI OKCHJA KaJbIUS C BOJOH,
mpolecca TOPEHHMS Keine3a B KHCIOpoAe  (BO3MOXHO — HCIIOJIb30BaHUE
BHJICOMATCPHUAJIOB); OIBITHI, HWJUTFOCTPUPYIOIIUE TPUMEPhl  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI: TOPEHHEe, PEeaKIMu pa3oKCHUs, COCIUHCHUS,
O3HAKOMJICHHE C O0Opa3laMu cepbl M €€ COCIMHCHHSIMH; O3HAKOMIICHHE C
¢u3nueckuMu CBOMCTBaMHM a30Ta, ¢ochopa M HX COEAUHEHUU (BO3MOXKHO
MCIIOJIh30BaHUE BUEOMATEPUAIIOB), ¢ oOpasmamMu yaoOpeHui; B3auMOIeiCTBHE
KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbl0; H3YYEHUE MOJenen
KPUCTAJUTMYECKUX PEIIETOK ajamasa, rpadura, MOJEKYJIbl (QyJIepeHa, MOJEKYI
OpraHUYeCKUX BEIIECTB; O3HAKOMJICHHE C IIPOLIECCOM aJCOPOIIMU PACTBOPEHHBIX
BELIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOWCTBOM MPOTHUBOTA3a; 03HAKOMIICHHE C
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OPOAYKIMEH CUIMKATHON IPOMBIIUICHHOCTH; IIPOLIECCH OKPAIINBAHUS TUIAMEHU
KaTHOHAaMHU METaJUIOB;

10) wucnonp30BaTh TMOJNYYCHHBIE XWUMHYECKHE 3HAHWS B Pa3IHYHBIX
CUTyalUsX: IPUMEHEHMSI BEILIECTB U MAaTEpUaJIOB B OBITY, CEIbCKOM XO3SIICTBE,
Ha IPOMU3BOJICTBE, B IPOILECCE PEHICHUS NPAKTUYECKUX 3a7a4 B IOBCEIHEBHOMU
KU3HHU, TPEIyNpEeKJICHUS SBICHUWA, HAHOCSIIMX BpPEd 3/0POBBIO0 YEIOBEKA M
OKpYXXalolllel cpene; NPUMEHEHUs NPOAYKTOB IEpepadOTKH  MPUPOTHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (yroib, NPUPOAHBIA ra3, He(pTb) B OBITY U
MPOMBIIUICHHOCTH; 3HAY€HUsl JKUPOB, OENKOB, YIJIEBOJOB JUIsl OpraHu3ma
YEJIOBEKa;

11) npUMEHSATh OCHOBHBIC OIEPAI[MH MBICIHTEILHON ACATEILHOCTH JUIS
M3Y4YEHUsI CBOMCTB BELIECTB M XHWMHUYECKHX PEAKUUH; €CTECTBEHHOHAYUYHbIE
METOJbl TO3HAHUS (B TOM 4YHCIe HAOIIOACHHE, MU3MEPEHHE, MOJEIIMPOBAHUE,
AKCTIEPUMEHT (pEasIbHbIN U MBICTICHHBIN );

12)  onHOM 3HAKOBOMW CHUCTEMBI B JIPYTYIO.
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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.
CriocoOsI pa3/ienieHus CMeCei.
duszndyeckue XHUMHYECKHE

[Tpu3naku YCIOBUS

n SABJICHUA.

U MPOTCKAHHUS
XUMHUYECKUX PEAKLIAMN.

3HAKOMCTBO C TpaBHJIaMH O€30MTaCHOCTH |
npuéMamMu  pabOTBl B XHMHYECKOM
TabopaToOpuH.

JleMoHcTpanuu

1. JTaboparopHoe 000pyI0BaHHE.

2. PaznuuHbie BUIBI XUMHUYECKOW TTOCY/IBI.

3. O0Opa3ibl BEIIeCTB.

4, Croco0Osn1 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.

HNcnonb3oBaTh 1puU  BBHINOJHEHWH Y4eOHBIX 3aJaHUMl W B IIpolecce
HCCIIEA0BATENbCKON NEeATEIbHOCTH Hay4HO-TIOMYJISIPHYIO JUTEPATypy
XUMUYECKOTO COAEpP’KAaHMs, CIPAaBOYHBIE Marepuainsl, pecypcbl MHTepHera.

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. HpaxmuquKue

pabomei:

Ne 1. IIpaBuia paGoTsl B jaboparopuu u
npuéMbl  oOpaiieHust ¢ JabOopaTOpHBIM
000pyIOBaHUEM.

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

Tema 2. BemecTBa
U XHMHYECKHe
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
CTYIIKE, KUIIEHUE U KOHJEHCalMsl BOJABI U T.
1.).
XyuMuyeckue sBI€HHMS (FOPEHHE CBEuH,
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.

JIabopaTopHbIe U IpaKTHYeCKHe PadoThI
Vlabopamophvie onvimul.

[Tpumeps! (pu3nuecKkux sBICHUN (TIaBICHHE
BOCKA, TassHUE JIbJ1A).

[ Iprmepsl XUMHUYECKHUX
(mpokanMBaHue MEIHON IIPOBOJIOKH,)

B3aUMOJICHCTBUE Mejla C KHCIOTOH ). Mojenu

SIBJICHUN

ATOMOB M MOJIEKYI.
\Boiuucnenun
— OTHOCHUTEIbHOW MOJEKYJISIPHOM MAacCChl

BEIIECTB; MAacCOBOH JOJH XUMHYECKOIO

areMeHTa 1o GopMyIie COeTMHEHUS

ChenoBaTh IpaBwiaM I10Jb30BaHUS XHMHYECKOH NOCYIOM M J1abOpaTOpHBIM
000pyI0BaHUEM, a TAKXKe MpaBUiIaM OOpAIEHUs C BELIECTBAMHU 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

(5w

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 00 okcuaax. CrnocoObl MOTYyYEHHS

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

npupone. TeruioBol 3PpPexT XuMHuecKoi
pEaKIy, TOHATHE O TEPMOXUMHUYECKOM
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
XUMHAYECKOTO COJIEPKaHNUs, CIPaBOYHBIE MaTEpHUAIIbI, pecypchl IHTEpHEeTA.

HCCIIEI0BATENbLCKOMN NEITEILHOCTU
BeicTpanBaTh pa3BEPHYTHIE IHCBMEHHBIE W YCTHBIE OTBETHI C OINOPOM 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 Ipaxmuyeckas 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.
Boaopoa.

IlonsiTue o0
KHCJI0TaX U

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 MOJTYUYEHHUsI, 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
KosmmyecTBeHHbIE |Macca. 3akon ABorajipo. Momnsipablii 00BEM [M3yUEHHBIE 3aKOHBI U TEOPUH ISl PEIICHUs PACUETHBIX 3a/1a4.
OTHOLUEHUS B rasos. Pacuérsl o XUMHUYECKUM [BBIYHCIATL MOISPHYIO MAacCy BELIECTB; KOJMYECTBO BELIECTBA, O0BEM rasa,
?ZIM"H YPABHEHUSM. Maccy BEIECTBa;
" /leMOHCTpaLUsA IIpoBoauTh pacyérbl 0 ypaBHEHUSAM XUMUYECKHX pPEaKIHMi: KOJIMYECTBa,

OO6pa3ibl BEHIECTB KOJIUYECTBOM 1MOIIb.
Bortuucnenusn

— 00BéMa, KOJIMYECTBA BEIIECTBarasza 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
V3YYEHHBIN TTOHATUIHBIN almapaT Kypca XUMHH
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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
mIeJ04ed ¢ MOMOIIBI0  WHIUKATOPOB.

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 0e30macHoOW padoTHI B 1aOOPATOPUM MPH UCIIOJIB30BAHUU
XUMHUYECKOHN MOCYIbI U 000PYIOBAHHUS.

IIpoBOANTH BBIYKCIEHUS C IPUMEHEHUEM IOHATHS «MaccoBas 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 CYIIIHOCTb SKOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C 3arpsI3HEHUEM.
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TemaTnyeckuid

OcHoBHoOe coepxkaHue

OcHOBHBIE BU/bI 1€ATEJIBHOCTH 00y4al0IIAXCS

0JI0K, TeMa,
KOJIMY€eCTBO
4acos
onpeacIEHHON MacCOBOH noJIer
PAcTBOPEHHOIO BEILIECTBA.
Boviuucnenusn
— 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,  kiaccuukanusd, [l1aHupoBaTh M OCYHIECTBJIAATH Ha TNPAKTUKE XUMHUECKHE HKCIEPUMEHTHI,
HOMEHKJIaTypa (MexyHapogHas U [POBOJIUTH HAOJIOIEHUSI, AeNIaTh BBIBOJBI IO PE3yJIbTaTaM dKCIIEpUMEHTA.

TpUBHAJIbHAS), (QU3UYECKHE U XUMHUYCCKHE
CBOMCTBa, CIMOCOOBI MoayueHus. KHCITOTHI:
cocraB, Kiaccupukalnus, HOMEHKIATypa,

CaenoBathb npaBujaM 0e30MacHON pabOTHI B TAOOPATOPHUH MPHU HCIIOJIH30BAHUU
XUMHYECKON TIOCY/IBI M 000PYIOBAHHS.

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.
JlemoHcTpamun

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 skcrieprMMEHTaNIbHBIX 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 MNOpAAKOBOI0O 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 IIOJIOXKEHUS 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).

IIporno3upoBaTh XxapakTep U3MEHEHUS CBOMCTB IEMEHTOB U UX COCIUHEHUH 110
rpynnam u nepuoaam [lepuonndeckoi CuCTEMBI.

XapakTepn3oBaTh XMMHUYECKHE DJJIEMEHTHI IEPBBIX TPEX IIEPUOMAOB, Kajus,
KaJIbLUs 110 UX noJsioxkeHnto B Ilepuonuueckoit cucreme /1. . Menneneesa.
CaenoBarh npaBuiiaM 0e3onacHoi pa®oThl B JIaOOPaTOPUH MPHU HCIIOIb30BAHUH
XUMHUYECKON MOCYAbI U 000pYIOBaHHUSL.

BoicTpanBaTh pa3BEPHYTHIE NHCHbMEHHBIE M YCTHBIE OTBETHI C ONOPOM Ha
uHpOpMalKIo U3 yyeOHUKA U CIIPABOYHBIX MaTepHajOB, TPAMOTHO HCIIOJIb30BaTh
WM3Y4YEHHBIN MOHATUMHBIN ammapaT Kypca XUMHUU.
Hcnoab30BaTh 1PU  BBINOJIHEHUH  Y4E€OHBIX
crpaBouHble Matepuainsl ([leproguueckyro cucteMy XUMUUYECKUX 31emMeHToB /1. 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/ib30BaThb IpU  BBINOJIHEHWHM Y4e€OHBIX 3aJaHU W B Ipoliecce
[lepuonnueckoil  CHCTEMBl  XMMHYECKHUX [UCCIEAOBATENIbCKOMN AEATENBbHOCTH HAYUYHO-TIOMYISPHYIO IUTEPATYPYXUMHUECKOTO
SJIEMEHTOB ISl pa3BUTHUS HAYKH U IPAKTUKH. [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 METaJJIOB)

46



9 KJIACC

(2 4 B HEmemro0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

TemaTnueckuii 010K,

OcHoBHoOe coepxkaHue

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

COEOIUHEHUN B
OJIOKEHUEM

KaJlbIIUA H
COOTBCTCTBUH C

X
DJIEMEHTOB B MIEPUOANYECKON
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

BEIIECTB,

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 XUMUUECKUE CBOMCTBA BEIIECTB Pa3IMYHbBIX KJIACCOB,
(6 v) 3aKOHOMEPHOCTH B W3MEHEHHHU [IOATBEPKJaTh CBOMCTBA MpHUMEpPaMH MOJIEKYJISIPHBIX YpPaBHEHUN XHUMHUYECKHX

CBOMCTB XMMMUYECKHX DJIEMEHTOB [pEaKLUM.

[EPBBIX TPEX INEPUOAOB, Kanus, (OnpeneasaTb BUJ XMMUYECKOHN CBSI3U U TUI KPUCTANINYECKOU PEIIETKU 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
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TemaTnyeckuidi 0JI0K,
TEMBblI, KOJIHYECTBO

yacoB

OcHoOBHOe coep:KaHue

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 XHUMHYCSCKOMU

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 CIPABOYHBIX MAaTEPHAJIOB, 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

OcHoOBHOe coep:KaHue

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 ClIa0ble 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

OcHoOBHOe coep:KaHue

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

OcHoOBHOe coep:KaHue

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.

\Bviuucnenusn

[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
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TemaTnyeckuidi 0JI0K,
TEMBblI, KOJIHYECTBO

yacoB

OcHoOBHOe coep:KaHue

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

OcHoOBHOe coep:KaHue

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

CEpHOIl  KHUCIOTHI).

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,

OcHoOBHOe coep:KaHue

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

OcHoOBHOe coep:KaHue

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,

OcHoOBHOe coep:KaHue

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

OcHoOBHOe coep:KaHue

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

OcHoOBHOe coep:KaHue

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

OcHoOBHOe coep:KaHue

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)

TemaTHyecKHi
0JI0K, TE€MBI,
KOJIHYEeCTBO YaCOB

OcHoBHoOe coepxkaHue

OcHOBHbBIE BUbI 1€ATEILHOCTH 00y4aI0IIUXCSA

Pa3zgea 1. MeTaJiibl M X CO

equnenus (50 u)

METAJNJI0B
(10 u)

Tema 1. O0mue CBoﬁCTBaJO6mas[

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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TemaTuueckui OcHoBHbIE BU/bI eI TEJIbHOCTH 00y4al0IIHXCS
0JI0K, TEeMBblI, OcHoBHOe coaep:kaHue

KOJIHU4Y€CTBO YacoB

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 [[[lenounsie metamnsl. [lonoxenne BOOBACHATH 0011E 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB-METAINIOB
MeTaJlJIbI " ux [lepnoanueckon CUCTEMER rpynmnax U UX COEAUHEHHUI C y4ETOM CTPOEHHS UX aTOMOB.

COeIMHEeHH xumudeckux osnementos J[. W,
(40 v) MeHnpaeneeBa, CTpPOCHHE aTOMOB.
HaxoxneHue B npupoze.
dusznyeckue U XHMHYECKHUE
CBOIiCTBA (Ha HpUMepe HATPUS U Pacno3HaBaTh C IOMOIIBIO KaYECTBEHHBIX PEAKIMI MOHBI METAUIOB (MarHus,
kanns). OKCUABI M TUAPOKCUIBI [AIFOMHUHUS, IMHKA, JKEJI€3a, MEIN).

HaTpusa MU Kaius. Ilpumenenue [[ImaHMpoBaTh U OCYIIECTBJATh HA MPAKTHKE XHMHUYECKHE HSKCICPUMEHTHI,

Xapakrepu3oBatb (QHU3NYECKHE W XUMUYECKHE CBOWCTBA MPOCTHIX BEUIECTB
METAJJIOB U WX COEAMHEHUN (OKCHUIOB, THAPOKCHIOB, COJEH), CIOocoObl HX
[OJTy4YeHUs, TPUMEHEHUE U 3HAYEHUE B IPUPOE U KU3HU YETIOBEKA.

HICTOYHBIX  METAJUIOB W HUX InpopoauTh HAOIIOICHUS, JCJIaTh BHIBOJIBI ITO PE3yJIbTaTaM 3KCIICPUMEHTA.
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Temarunueckuii
0JI0K, TEMBblI,
KOJHUYECTBO YaCOB

OcHoOBHOe coep:KaHue

OcHOBHbBIE BHUABI 1€ATCJIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

COCIUHEHNH.

[lle1ouHO3EMENBbHBIE  METAJJIbI
MarHuii M KaJIbLIMKF, CTPOCHHUE
aATOMOB. Ilonoxenue B
[lepuoanueckoi CHCTEME

XxuMudeckux osjementos JI. N.
MeHnenneena.
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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Temarunueckuii
0JI0K, TEMBblI,
KOJHUYECTBO YaCOB

OcHoOBHOe coep:KaHue

OcHOBHbBIE BHUABI 1€ATCJIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

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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Temarunueckuii
0JI0K, TEMBblI,
KOJHUYECTBO YaCOB

OcHoOBHOe coep:KaHue

OcHOBHbBIE BHUABI 1€ATCJIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

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

Ulabopamopnvie Onwvlmbl:
O3nakomjieHMe ¢  oOpa3uamMu
QJIIOMHAHUS U €r0 CIIaBOB.
AmdoTepHbIe CBOMCTBa
TUIPOKCHIA AITFOMUHUS.
KauecTBeHHBIE peaKIIMU HAWOHBI
bKesesa.
[ Ipaxkmuueckue pabomeui.
Ne 6. JKEcTKOCTL BOABI U METOIbI
e€ yCTpaHEHMUSI.
No 7. Penrenue
DKCIIEPUMEHTAJILHBIX 3a/lad 10
TeMe «MeTalibhy.
Boiuucnienus
— MO0 YPaBHCHUSIMXHMHYCSCKHUX
peaxkuui, eciIu  OIuH U3
peareHTOB JaH B U30BITKE WU
COJICP>)KUTIIPUMECH;
MacCOBOU IOJIHA BBIXOJ1a
IpPOAYKTa peaKIuu

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

Tema 3. BemecrBa m
MaTepHajbl B KHU3HH
JeJI0BeKAa

(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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Temarunueckuii
0JI0K, TEMBblI,
KOJMYECTBO YaCOB

OcHoOBHOe coep:KaHue

OcHOBHbBIE BHUABI 1€ATCJIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

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

Oo0o01IEHTE

NMPOHMJAEHHOI0 Kypca
(10 gacos)

[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.

66



[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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