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PabGouas mnporpamma mno yueOHOMY mpeaMeTy «XHUMHA» aJalTHPOBAHHOM
OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00IIEro 0Opa3oBaHUS
oOy4Jaronmxcs ¢ HapyHICHUSIMU OIMOPHO-ABUTATENIbHOTO anmapara (BapuaHT 6.2)
pazpaborana Ha ocHoBe PI'OC OOO, [IpumepHoii mporpaMMbl BOCHUTAHUS, C
y4€TOM pachpeneNi€HHBIX M0 KJlaccaM IMPOBEPSIEMBbIX TPEOOBAHMM K pe3yJbTaTaM
ocBoeHus OCHOBHOM  00pa3oBaTENbHOW MPOTPaMMBl  OCHOBHOTO  OOIIETO
oOpa3oBaHUs.

IHosicuuTeaLHAA 3aMMUCKA

OO0mas xapakTepucTHKa Y4e0OHOro npeaMera « XMMHUsI»

Bxnan yudeOHoro mnpeaMera «XuMHUsS» B JOCTHKEHUE LeJIed OCHOBHOIO
oO1iero oOpazoBaHusi 00YCJIOBJIEH BO MHOTOM 3HAUYEHHEM XHUMHUYECKOW HAyKU B
MO3HAHWU 3aKOHOB IMPHUPOJIbI, B PAa3BUTUU MPOU3BOAMUTENBHBIX CHJI OOLIECTBA U
CO3JaHUHU HOBOM 0a3bl MaTepUaIbHON KYJIBTYPBHI.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK PACIpPOCTPAHMIIA CBOE
BJIMSIHME HA BCE 00JIACTH YEJIOBEUECKOr0 CYLIECTBOBAHUS, 3aJlajja HOBOE BHJICHUE
MHUpa, CTajJla HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOM KYJIbTYPhl, HEOOXOIUMBIM
YCJIOBHEM KU3HHU OOIIECTBA: 3HAHHE XUMUU CIIY>KUT OCHOBOM JJi1 (hOPMHUPOBAHUS
MHPOBO33pPEHUS YEJIOBEKA, €r0 MPEACTABICHU O MaTEpUaIbHOM €IMHCTBE MHDA;
BOXHYI0O  pOJIb  WrparoT  (QopMupyemble  XUMUEW  MPEACTaBICHUS O
B3aMMOIIPEBPALICHUSIX DSHEPrMM M 00 DSBOJIONUU BELIECTB B  MPUPOJIE;
COBpPEMEHHAas XMMHUS HaIlpaBjeHa Ha pellleHre I100aTbHBIX TPOOIEM YCTOMIHUBOTO
Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOU, SJHEPTE€TUYECKOM, NTUILIEBON U IKOJIOTHUECKOU
0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHECHHUS.

B ycnoBusX BO3pacTapmiero 3HAYEHUST XHMHUM B JKU3HUM OOIIECTBa
CYIIECTBEHHO TOBBICHJIACH POJIb XUMHUYECKOro oOpa3zoBanus. B miane
COLIMAJIM3AIMM OHO SIBJISIETCS OJHUM M3 YCJIOBHM (POPMUPOBAHUS HHTEIJIEKTA
JUYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSI.

CoBpeMEHHOMY  YEJIOBEKY XHMHYECKHME 3HAHUS HEOOXOOUMBI ISt
npuoOpeTeHus: 0OIEKYIbTYPHOTO YPOBHS, MO3BOJISIOLIETO YBEPEHHO TPYIUTHCS B
COLIMyME M OTBETCTBEHHO y4acTBOBATb B MHOT0OOpa3HOM >KM3HHM OOLIECTBa, AJIs
OCO3HAHMUS BAXKHOCTU PA3yMHOT'O OTHOIIEHHS K CBOEMY 3J0POBBIO M 3I0POBBIO
JIpPYTUX, K OKpY’)Karoled NpUPOJHON cpene, AJisi TPaMOTHOTO MOBEAEHUS IPU
WCIIOJIb30BaHUHU PA3IMYHBIX MAaTEPUATIOB U XUMUYECKUX BEUIECTB B MOBCEIHEBHOM
KU3HU.

XUMUYECKOe 00pa3oBaHHWE B OCHOBHOM IIKOJIE SIBISETCS Oa30BBIM 10
OTHOIIIGHHIO K CHCTEeMEe OO0IIero Xumudeckoro ooOpazoBanus. IlosTomy Ha
COOTBETCTBYIOIIEM €MY YPOBHE OHO pEaI3yeT MPUCYLIUE 00IIEeMY XUMHUUYECKOMY
00pa30BaHUIO KIIIOYEBbIE IIEHHOCTH, KOTOPbIE OTPaXarT TOCYJapCTBEHHBIE,
OOIIECTBEHHbIE U UHANBUIYAJIbHBIE MOTPEOHOCTU. DTUM OMNpPENeNsieTcs CYyIIHOCTh
oO11el cTpareruy 00yueHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOMIMXCS CPEACTBAMU
y4eOHOT0 MpeaMeTa « XUMUSD».

Nzyuenue mpeamera: 1) cmocoOCTBYeT peaan3alid BO3MOXKHOCTEH st
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camMopa3BuTuss ©  (OPMHUPOBAHUA KyJIbTypbl JIMYHOCTH, €€ OoOmmel u
(GYHKIIMOHATBFHOW TPAMOTHOCTH;, 2) BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIIJICHUS U
TBOPYECKUX CIOCOOHOCTEM MOJPOCTKOB, HABBIKOB MX CAMOCTOSATEIBHON Y4EOHOI
NEATEIbHOCTH,  DKCIIEPUMEHTAIBHBIX M HUCCIEN0BATEIbCKUX YMEHUH,
HEOOXOJUMBIX KaK B IIOBCEJHEBHOW JKU3HHU, TaKk U B MpodhecCHOHAIbHOM
NESATEIbHOCTH; 3) 3HAKOMUT CO CIEUU(UKON HAyUYHOTO MBILIUICHUS, 3aKJIabIBACT
OCHOBBI IIEJIOCTHOTO B3IVISa HA E€IUHCTBO INPHUPOABI M YEJIOBEKA, SBISCTCA
OTBETCTBEHHBIM 3TalloOM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOM TIPaAaMOTHOCTU
HOJIPOCTKOB; 4) cHocoOCTByeT (QOPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHMS K
€CTECTBEHHO-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B
IKOJIOTUYECKOE 00pa3oBaHnEe 00yUYaOLTUXCA.

Ha3panHble HampaBiieHuss B  OOyYE€HHMHM XUMHHM  OOECIEUHBAIOTCS
cnelM(PUKON coaepKaHUsl IpelMeTa, KOTOpBIA SBISETCA IEJaroruuecku
a/laliTUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKM XMMHUU Ha ONPEACIIEHHOM 3Tare e
pa3BUTHSL.

Kypc XumMum  OCHOBHOM  WIKOJIBl OPHEHTUPOBAH HA  OCBOEHUE
OOy4aroUMMHUCS OCHOB HEOPraHMYECKOM XUMHUU W HEKOTOPBIX IMOHATUH U
CBEJICHUI 00 OTACIBHBIX 00BEKTAX OPraHUUYECKON XUMUMU.

CrpykTypa comepxaHusi npeaMera cpopMupoBaHa Ha OCHOBE CHUCTEMHOIO
noaxoaa K ero uzydeHuroo. CoaepkaHue CKIAAbIBACTCA U3 CHCTEMBI NOHATHUA O
XUMUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI ITIOHATUN O XMMUYECKOU PEAKIIUU.
O0e 3Tu cucTeMbl CTPYKTYPHO OpraHM30BaHbl 110 MPUHLHUITY HOCIEI0BATEIBHOIO
pa3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKHUX IPEICTABICHUN Pa3HOIO YpPOBHA:
aTOMHO-MOJIEKYJISIPHOTO YY€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMWs, YPOBH:
ITepnognueckoro 3axkona JI. M. MengenmeeBa Kak OCHOBHOTO 3aKOHA XHMHH,
YU4E€HHS O CTPOEHMHM aTOMa M XUMHUYECKOW CBSI3M, IMpPEICTaBICHUM 00
AIEKTPOJIMTHYECKON JUCCOLMALIMM BEUIECTB B pacTBOpax. TeopeTnueckne 3HaHUS
pacCMaTpUBAIOTCS HAa OCHOBE DJMIUPUYECKH TIOJYYEHHBIX M  OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJHOIO YPOBHS K JIPYrOMY, BBIIOJIHSSA
byHKIMM OOBACHEHHS] U MPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHUS UM BO3MOXKHOCTEU
MIPAKTUYECKOTO PUMEHEHUS U MOJTYUYECHUS N3YYaE€MbIX BEILIECTB.

Takast opranuzanus coAep:KaHus Kypca CIOCOOCTBYET MpPEACTaBICHUIO
XUMHAYECKON COCTABJISAIOIIEM HAy4YHOW KapTUHBI MUpa B JIOTHKE €€ CHCTEMHOM
npuponbl. TeM caMbIM oOecneuuBaeTcs BO3MOXKHOCTh (OPMHUpPOBAHUS Y
o0Oyyaroluxcss LEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HAHUI0 M METoJAaM
IIO3HAHUS B HayKe. BaXHO TakXke 3aMETUTh, YTO OCBOCHHE COAEPKAHUA Kypca
IIPOUCXOJUT C MPUBJICYEHUEM 3HAHUM U3 PAHEE U3YUYEHHBIX KYyPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «Pu3znka. 7 Kiacey.

Hesan u3yyeHus yueOHOro npeamera « XuMus)
K HampaBiieHHMIO NEPBOCTENEHHOW 3HAYUMOCTH TP peanu3aluu
oOpa3zoBarenbHBIX (YHKIHM mnpeamera «XUMHS»  TPAJAWIMOHHO  OTHOCST
dbopMupoBaHUE 3HAHWN OCHOB XMMHMYECKOW HAYKH KakK 00JacTH COBPEMEHHOTO
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€CTECTBO3HAHHUS, NPAKTHUUECKON [EATEIbHOCTH YeJIOBeKa M KaK OJHOrO U3
KOMIIOHEHTOB MHPOBOM KyJbTYpHl. 3ajadya mpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHUYECKMX 3HAaHUN — BaXHEWIIMX (AKTOB, MOHATHM, 3aKOHOB H
TEOPETUYECKUX IOJOKEHUM, JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO
XapakTepa, S3bIka HAyKM, 3HAHUI O HAy4YHbIX METOJAaX H3yYEHHUs BEIIECTB U
XMMHUYECKUX PEAKIIM, a Takke B (GOPMUPOBAHNUHU U PA3BUTUH YMEHUM U CIIOCOOOB
NESATEIIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHMEM, HAOJIIOJICHUEM U IPOBEICHHEM
XMMHUYECKOTO IKCHEPUMEHTA, COOIOICHUEM IpaBWil 0€30IacHOro OOpalleHus ¢
BELIECTBAMHU B [TIOBCEHEBHOM KU3HMU.

Hapsiny ¢ >TuM nenu u3ydeHus MpeAMeTa B MPOrpaMMe YTOUYHEHBI U
CKOPPEKTUPOBAHbI C yYETOM HOBBIX IIPUOPUTETOB B CHCTEME OCHOBHOI'O OOILEro
oOpasoBanus. CerogHs B 00pa3oBaHuM 0co00 3HAUUMOM  HpU3HAETC
HalpaBJIEHHOCTh OOyYeHHs Ha pa3BUTHE U  CAMOpPAa3BUTUE  JIMYHOCTH,
(dbopMupoBaHue €€ HHTEIJIEKTa U 001el KynbTypbl. OOydeHre YMEHUIO YUUThCA U
OpOAODKaTh CBOE 00pa30BaHUE CAMOCTOSATEIBHO CTAaHOBHUTCA OJHOM U3
BaXHEHIINX QYHKIMNA y4eOHBIX PEIMETOB.

B cBA3m ¢ 3TMM NpH U3yYEHUM TPEIMETa B OCHOBHOW IIIKOJIE
JOMHUHHUPYIOIIEee 3HaYCHHE MPUOOPENTH TaKUe eI, KakK:

dbopMUpOBaHHE WHTEUIEKTYalbHO PA3BUTOM JHYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHUYECTBY, CaMOCTOSTEIHHOMY MPHUHSATHIO PEIICHHA,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

HaIpaBJIEHHOCTh OOYYEHHUs HAa CUCTEMAaTUYECKOE MPHUOOILIEHUE YUaIIUXCs K
CaMOCTOSITENIbHOM MO3HABATEIbHOM N1€ATENbHOCTH, HAYYHBIM METO/JAaM IO3HAHUS,
(opMUPYIOLIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUU;

oOecrieuyeHne yclIOBUM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO O0YUYaIOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM MAESATETbHOCTH, MO3HAHHUS U CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), MMEIOIINX YHHUBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

dbopMupoBaHre yMeHUIl OOBSCHATH W OICHUBATH SIBICHUS OKPYKAIOIIETO
MUpPa Ha OCHOBaHUY 3HAHWH U OTIBITA, TOTYUYEHHBIX TPU U3YYCHUN XUMUU;

dbopMupoBaHne |y OOy4arOmmxcs TyMaHUCTHYECKUX  OTHOIICHUH,
NMOHMMAHUS IIEHHOCTH XUMHUYECKHX 3HAHUWA JUIsi BBIPAOOTKH OKOJIOTHUYECKU
1EJeCO00pa3HOro MOBENECHUSIT B OBITY M TPYAOBOM JAESATENBHOCTH B LENIIX
COXPaHEHUS CBOETO 310POBbsI U OKpPYKArOIIel MPUPOIHOMN Cpebl;

pa3BUTHE MOTHBAIMUM K OOYYEHHMIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CAMOBOCITUTAaHMIO Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOGUIIs W HAMpaBICHHOCTH NajbHEHUIIIEro
oOyueHus.

[lpuHumn, mOAXOoabl U 0ocoOble  oOpa3oBaTelbHbIE  MOTPEOHOCTH
obyuatomuxcs ¢ HOJIA mo mpenmery «XuMus» Te K€, 4TO U TPU H3yUYECHUH
(bu3HKH.



Mecto yuyeOHOro npeamera «XuMus»» B y4eOHOM ILIaHe
B cootBerctBHE ¢ PI'OC OOO «Xumus» SIBIAETCI 00sA3aTEIBHBEIM
MpeIMETOM Ha YpOBHE OCHOBHOro oOiiero oOpa3zoBaHus. JlaHHas mporpamma
peaycMaTpuBaeT M3yuyeHHWE XUMUU Ha 0a30BOM ypoOBHE B 00bEéMe Mo 2 4 B
Hexemo B 8, 9 m 10 kimaccax.

Conepxxanue yueOHOro npeamera «XumMus»

8 KIIACC

IlepBoHayaJbHbIEe XUMUYECKUE TOHATHS

[Ipenmer xumuu. Posib XMMHM B KM3HM 4Ye€JIOBEKAa. Tena W BEIIECTBA.
@u3n4ecKue CBOMCTBA BEIIECTB. ArperatHoe cocTosiHue BemiectB. llonstme o
METOJaX MO3HAHUS B XUMHU. XUMUS B CUCTEME HayK. YHCThIe BEIIECTBA U CMECH.
CniocoOnI paszjeneHust cMeceil.

ATOMBI U MOJIEKYJIbI. XHUMHYECKUE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
A1eMEHTOB. [IpoCThi€ U CIIOKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (Gopmysa. BaleHTHOCTP aTOMOB XHMHYECKUX DJIEMEHTOB.
3akOH TMOCTOSHCTBAa cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHas Macca.
OTHocuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 40JII XUMHUYECKOTO JIEMEHTA B
COEJIMHEHNUHU.

PuU3NYECKUE U XUMHUUYECKUE SIBJICHUA. XUMHAUYECKasl pEAKIUs U €€ IPU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUUYeckue ypaBHeHusa. Knaccudukanus
XUMUYECKUX PEaKIUil (COEIUHEHUS, PA3TIOKEHUS, 3aMEILICHNs, OOMEHA).

XUMHYECKHM JKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW TOCYAOM, C
npaBuiamMu padboThl B JIaDOpaTopuu W npuéMamu oOpamieHus ¢ J1abopaTOpHBIM
o0OpyJOBaHMEM; H3y4YEHHE U ONUCaHUWE (PUBNYECKHX CBOMCTB 0Opa3IoB
HEOPTaHUYECKUX BEIECTB; HaOMoJeHue (pusznueckux (IJIaBJICHUE BOCKA, TasHUE
JbJa, pacTUpaHuE caxapa B CTYIKe, KUTICHUE U KOHJICHCAIIUS BOJIbI) U XUMHUYECKUX
(ropeHre cBeuH, MPOKAJMBAHWE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBUE Melia C
KHUCIIOTOM) SIBJICHUH, HAOIIOZICHUE U ONMCAHNE MPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakuuii (pa3oKeHHE caxapa, B3aUMOJEHCTBHUE CEPHOM KHUCIOTHI C XJIOPHUIIOM
Oapus, paznoxenue rugapokcuaa Mmenu(ll) mpu HarpeBaHuu, B3aMMOJICHUCTBHE
xene3a ¢ pactBopom coiu Menu(ll)); nzyuenue cmocoboB pazmeneHus cmeceit (c
MTOMOIIBIO MarHura, bunsTpOBaHUE, BBIITAPUBAHUE, TUCTUIUISALNAS,
xpomarorpadus), MPOBEAECHHUE OYUCTKA TIOBApPEHHOW COJU; HAONI0JeHue W
OMMCAHKE PE3YJIbTATOB IPOBEACHUS OMBITA, WITIOCTPUPYIOIIETO 3aKOH COXPaHEHHUS
MacChl; CO3/IaHUE MOJIeIel MOJIEKYJ (IIapOCTEPKHEBBIX).

Baxuelue npeacTraBuTeId HEOPraHM4YeCKUX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopog — 3meMeHT U IpocToe
BemecTBo. HaxokneHuwe kuciopoja B Tpupojae, (Pu3nyeckue U XUMHUUYECKHE
cBoiictBa (peakumu TopeHus). Oxcuzapl. [lpumenenwe kucnopoma. CrocoObI
MOJIyYeHHUS] KHUCIOpoJa B JabopaTopud U TMPOMBINIIEHHOCTH. KpyroBopoT
KHciopoaa B mpupoae. O30H — aioTponHasi MOAU(PUKALINS KUCIOPOa.

TennoBoit 3(PeKT XUMUYECKON peakuu, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- U PHAOTEPMHUUYECKUE PEaKMU. TOIUIMBO: yrojib U METaH. 3arps3HEHUe



BO3lyXa, yCWJICHHUE MapHUKOBOTO 3 (DeKTa, pa3pynieHrne 030HOBOTO CIIOA.

Bomopon — »sieMeHT W mpoctoe BemlecTBO. HaxokaeHuwe Bomopona B
npupoae, GU3MYECKHEe MW XUMHUYECKHE CBOWCTBA, TMPUMEHEHHE, CIIOCOOBI
nosyuyeHus. Kucnotsl u conm.

KomuuectBo BemectBa. Monbs. MomsipHass macca. 3akoH ABorajpo.
MounsipHbIii 00bEM Ta30B. Pacu€Thl MO XUMUYECKUM YPABHEHHSIM.

dusnueckne CcBoWcTBAa BOAbl. Boma kak pactBoputenb. PacTBOpEIL
HacpllieHHble 1 HEHACBIIEHHBIE PACTBOPBL. Pacmeopumocms ewjecms 6 eooe. 1
MaccoBast 10J1 BelecTBa B pacTBOpe. XMMHUUECKHUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTBOpOB B NpUpOJE U B KU3HU YeNOBEKA. KpyroBOpoT BOAbI B MPUPOJE.
3arps3HeHne NpUPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanusa neopranuueckux coenuneHuid. Oxcupapl. Kimaccudukanus
OKCUJIOB:  cojieoOpa3yionue  (OCHOBHBIE, KHUCIOTHBIE, amM{pOTEpHbIE) U
HecolsieoOpasyronre. HomeHkmaTypa oKCuaoB (MEXIyHapoHasi U TPUBHAIIbHAS).
Pu3nuecKue U XUMUYECKUE CBOMCTBA OKCUIOB. [lomyueHne OKCuIoB.

OcHoBanus. Krnaccudukarnuss ocCHOBaHUMN: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHkIaTypa OCHOBaHMH (MEXIyHapoAHas U TpPUBHUAJIbHAS).
OuU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBAaHUH. [lomyyeHrne 0OCHOBaHMIA.

Kucnotsr. Knaccudukanus KHUCJIOT. Howmenknarypa KUCIIOT
(MexayHapoJHas U TpuBHaNbHAs). PU3MUECKHUE U XUMUUYECKUE CBOMCTBA KHUCIIOT.
Psan aktuBHocTH MetaiuioB H. H. bekerosa. [lomydyeHnue Kucior.

Comun. Homenknatrypa conedt  (MeXIyHapoAHas W TpPUBHUAJIbHASA).
DU3NYECKUE U XUMUYECKUE CBOMCTBA cosel. [lonmydenue comnen.

['eneTnueckas CBSI3b MEXK/Iy KJIaCCaMH HEOPTaHUYECKUX COCIMHEHUM.

XUMUYECKUM DKCIIEPUMEHT: KadyeCTBEHHOE OIPEIEICHUE COAEPKaHUs
KHCJIOpOJa B BO3AYyXe; MOJy4YeHHE, COOMpaHHE, paclo3HABaHUE U U3YyUYCHHUE
CBOMCTB KHCJIOpOJa; HAOJIOJCHUE B3aUMOJICUCTBUS BEIIECTB C KHUCIOPOJIOM H
YCJIOBUSI BO3HUKHOBEHUSI M TPEKpalleHus ropeHus (moxapa); 03HaKOMJICHUE C
oOpa3llaMd OKCHUJIOB M OIIMCAaHME UX CBOWCTB; TOJyuyeHHUE, coOupaHue,
pacno3HaBaHWE M HW3Y4YEHUE CBOWMCTB BOJOpoAa (TOpPEeHHE); B3aUMOJECUCTBHE
Bojiopoaa ¢ okcujpoM meau(Il) (BO3MOXXKHO HMCIOIB30BAHME BHUACOMATEPUATIOB);
HaOMoieHe Oo0pas3IoB  BEMIECTB KOJIMYECTBOM |  MOJIb; HCCJIEIOBAaHHE
OCOOCHHOCTEM  pacTBOPEHUS BEIIECTB C  Pa3IMYHONM  PACTBOPUMOCTHIO;
IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MACCOBOW JOJIEW PacTBOPEHHOTO
BEII[ECTBA; B3aWMOJICHCTBHE BOJBI C MeETaUIaMH (HaTpUeM H  KaJbI[UEM)
(BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB); OMPEACICHUE PACTBOPOB KUCIOT
U IIEJI0YeH ¢ MOMOIIBI0 WHIUKATOPOB; UCCIEI0BaHUE 00pa3ll0B HEOPTraHUUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB; HAOJIOJICHUE MU3MEHEHHUS OKPAaCKH WHJUKATOPOB B
pacTBopax KHUCJIOT W Iesouel; uzydeHue B3aumonaercTBus okcupa meau(ll) c
pacTBOPOM CEPHOM KHCJOTBI, KMCJIOT C METaulaMU, PEaKUUil HEeUTpaau3aluu;
MOJTy4Y€HHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJTHOTO METajljia APYTUM W3
pacTBOpa COJIM; PELICHUE AKCIIEPUMEHTAIBHBIX 3a1ad Mo TeMe «BaxnHenime

1 KypcuBom 0603HaueH y4eOHBII MaTepHa, KOTOPBIH H3ydaeTcsi, HO He BEIHOCHTCS Ha MPOMEXYTOYHYIO M HTOTOBYIO
aTTeCTalHIo.



KJIACChl HEOPTAHUYECKUX COCTUHEHUID.

Iepuoauueckuit 3aKO0H ) | Iepuognueckas cucreMa
xumuyeckux JjgementoB JI. WU. MengeneeBa. CrpoeHme  aToMOB.
Xumnueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBble TOMBITKH KiIaCCU(UKAIUA XUMUUYECKUX 3JjieMeHTOB. [loHsitue o
rpynmnax CXOAHBIX JJIEMEHTOB (IIEJOYHbIE M IIEJI0YHO3EMENIbHbIE METalIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y TUJPOKCUJIBI.

[lepnognueckuil 3akoH. Ilepmognyeckas cucreMa XMMUYECKUX JJIEMEHTOB
. W. MenneneeBa. KopoTkonepuognas W JUIMHHONEPHOJIHAS  (OpMBI
[Tepuoauueckoit cucreMbl XuMHYECKUX 3eMeHTOB [l. Y. Menneneesa. Ilepronasl
u rpynnbl. PU3NYECKUA CMBICT TOPSIKOBOIO HOMEpa, HOMEPOB Iepuoaa U
IPYMIBI 2JIEMEHTA.

Ctpoenue aromoB. CocTtaB aTOMHBIX sjep. WM30Tombl.  DJIEKTPOHBI.
CtpoeHue 2JIEKTPOHHBIX 000J0YEeK aTOMOB MEpBbIX 20 XMMHUYECKUX AJIEMEHTOB
[Tepuomnueckont cucrembl J[. WM. MenaeneeBa. XapakTepUCTHUKA XUMHYECKOTO
3JIEMEHTA TI0 ero noyioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHHS paJauyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPyIIaM U NepuoaaM. 3HAYEHUE
[Teproanueckoro 3akoHa u [leprnoinueckor CUCTEMbl XUMUYECKUX AJIEMEHTOB JIJIA
pa3BUTHUS HayKu U npakTuku. [. 1. MenaeneeB — y4€HbIN U IpakIaHUH.

Xumudeckass cBs3b. KoBaneHTHas (mojsipHas U HEMNOJSApHAs) CBS3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAsI CBS3b.

Crenienb  okucieHus.  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMU.
[Iporieccrl OKKCIIEHUSI U BOCCTAHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKHN JKCIIEPUMEHT: H3y4YeHHE OOpas3IoB BEIICCTB METAIIOB U
HEMETAJUIOB;, B3aWMOJCHCTBUE THIPOKCHAA IIMHKA C PacTBOPAMHU KHCJIOT U
1IEJIOYEH; TPOBEICHUE ONBITOB, WUIIOCTPUPYIOIINX IPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peakiuil (ropeHue, peakiiuu pa3aoKeHus, COSTUHEHNS ).

MeknpeaMeTHbIe CBA3H

Peanuzaius MeXNpeAMETHBIX CBSI3€M IMpH M3YUYCHUHM XUMHUU B &8 Kjlacce
OCYILECTBIISICTCS 4Yepe3 HCMOJb30BaHUE KaK OOIMUX ECTECTBEHHO-HAYYHBIX
MOHSITUM, TaK U TIOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMU JIJI1 OTJICJIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAYUHbIC MOHATHS: HAYYHBIN (akT, TUIoTesa, Teopus,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukamus, TMepUOJUYHOCTh, HAOJIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusuka: Marepus, aTroM, O3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMBI, PAAUOAKTUBHOCTb, MOJICKYJA, JJEKTPUYECKUN 3apsjl, BEUIECTBO, TEJO,
00BbEM, arperaTHoe€ COCTOSIHUE BEIIECTBa, a3, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHMSsI, KOCMOC, TIJIaHEThl, 3BE3/1b1, COJTHIIE.

buonorus: dorocunres, nprxanue, ornocdepa.

['eorpadusi: armocdepa, rtuapochepa, MHUHEpaAIbl, TOPHBIE MOPOIBI,
MIOJIE3HBIE UCKOTIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.



9 KIIACC

BemecTBO M XMMHUYecKasi peaKkius

[lepnonmueckuil 3akoH. Ilepuoanyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. . Menneneera. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB
XUMHYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KATbLUA U UX COETUHECHHI
B COOTBETCTBUM C TIOJIOKEHHEM »JJIEMEHTOB B Ilepuommyeckoir cucreme u
CTPOECHHUEM UX ATOMOB.

CrpoeHne BeniecTBa: BUIbl XMMUYECKOW CBSI3U. THUIBI KPUCTAUITMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUMA KPUCTAUIMYECKONW PEHIETKH U
BHJIa XUMHUYECKOM CBA3U.

Knaccuduxanus " HOMEHKJIaTypa HEOPTaHUYECKUX BEILIECTB
(MexayHapoHas U TpUBUANIbHAS ). XUMHUUECKUE CBOMCTBA BEIIECTB, OTHOCAIIUXCS
K pa3MyHbIM KJaccaM HEOPTaHUYEeCKUX COCIAMHEHUN, TEeHETHYECKasl CBS3b
HEOPTaHUYECKUX BEIECTB.

Knaccudukainys XUMHUUECKUX PEAKIUNA MO pa3IuYHbIM MpU3HAKaMm (110
YUCIYy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEMIOBOMY 3 dekTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTalu3aropa). DK30- U IHJAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocT xumuuecko peakiuu. [loHsTre 00 oOpaTUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakiusX. [IoHsITHe 0 TOMOTEHHBIX U TeTepOreHHBIX
peakuusax. [lonamue o Xumuyeckom pasHogecuu. Daxkmopul, GruAIOWUE HA
CKOpPOCMb XUMUYECKOU Peakyuu U NOIOHCEHUe XUMULECKO20 PABHOBECUL.

OKUCIUTETPHO-BOCCTAHOBUTEIIBHBIC ~ PEAaKIMKM, JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHON peaKLuu. CocraBnenue YPaBHEHUI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  KCMIOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus AIEKTPOJUTUIECKOU JTUCCOLMALINU. DIIEKTPOIUTHI 51
HEIJIEKTpOoauThl. KaTuoHbl, aHUMOHBL. MexaHU3M JHUCCOLMAIIMU BEHIECTB C
pa3IMUHBIMU BUJAMU XUMHUYECKOW CBsi3U. CtemeHb auccouuanuu. CuiabHbIE U
ci1a0bIe SJIEKTPOJIUTHI.

Peakuun wmoHHOTO OOMEHa. YCJIOBHUS MPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, MOJIHbIE U COKpaIIEHHbIC HOHHBIC YpaBHEHUS peakiuii. CBONCTBA KUCIIOT,
OCHOBAaHMM ¥ COJieH B CBETE TPEICTaBICHUNA 00  DIEKTPOJIUTUYECKOU
nucconuanui. KauecTBeHHbIe peakiin Ha UOHBL. [loHsamue o 2udpoause co.eli.

XUMUYECKHUI SKCIEPUMEHT: O3HAKOMJIEHHWE C MOJIETISIMH KPHUCTALUIMYECKUX
peméTOK HEOPraHWYECKHX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
ajiMasa), CJIOXKHBIX BEIIECTB (XJIOpWJA HATpHA), MCCIECIOBaHUE 3aBUCUMOCTU
CKOPOCTH XHUMHYECKOM peakliuu OT BO3JCHUCTBUS PA3IUYHBIX (DAKTOPOB;
MCCJIEIOBAHNE JIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIIECCca AUCCOLUALIAN
KHUCIIOT, Iejouyed M cojed (BO3MOXHO MCIOJb30BaHUE BUIECOMATEPUAIIOB);
MPOBEJICHUE OIBITOB, HJUTFOCTPUPYIONIUX MTPU3HAKK MPOTEKAHUS PEAKIIUA HOHHOTO
oOMmeHa (0Opa3oBaHME OCaJKa, BBIJICJICHHE Ta3a, o0pa3oBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI



(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHNUs); PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TMOMOLIBIO KAYECTBEHHBIX pPEAKUUHA Ha HOHBI; PEIICHHE
AKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTansibl 1 X coeIMHEHUS

OO6mast xapakTepucThka rajgoreHoB. OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u (pU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHYECKHME CBOMCTBA HA IMpPUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMeTa/llaMH, [Ieso4amMu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XUMUYECKUE CBOMCTBA, MOJNy4YeHUE, NpUMEHEeHHuE. JleicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OPraHU3M YeNOBEKa. BakHelmme XJIOpUAbl U HUX
Hax0JICHUE B IIPUPOJIE.

Obmas xapaktepuctuka 3meMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHHUS.

Crpoenue u pu3HUECKHe CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJA U CEPBHI.
AnnoTponHble MOAU(PUKALMKM KUCIOPOAA U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBo10po/1, cTpoeHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA. OKCHUIBI CEPhI KaK
NPEACTaBUTENN KUCIOTHBIX OKcuaoB. CepHas Kuciora, (Quanyeckue H
XMMHUYECKHE CBOWCTBa (00lIME Kak MpEeACTaBUTENs Kjacca KHUCIOT M
cneuuduueckrue). XUMHUUECKUE PEAKIUH, JEKalUlMe B OCHOBE IMPOMBIIUICHHOTO
cnocoba mosyuyeHusi cepHoil kucioTsl. [Ipumenenue. Conau cepHOW KHCIOTHI,
KayecTBEHHasl peakius Ha cynb(ar-uoH. HaxoxneHnue cepsl u €€ coeluHEHUN B
npupoae. XHUMHUYECKOE 3arpsi3HEHHE OKPYIKAIOIIEW Cpelbl COCAUHEHUSMH CEpbl
(KUCIIOTHBIE JOKIM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
peI0TBPAICHHUS.

OOmmast xapakrepuctuka 3y1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B NpUPOJE, PU3NYECKHE U XUMHUYECKUE CBOMCTBA.
KpyroBoport a3ora B npupojie. AMMHAK, €ro (pu3ndeckue 1 XuMUYECKHUEe CBOMCTBA,
noiyyeHue M npumeHenne. Conu aMMOHHUSA, MX (PU3HYECKHE W XHUMHUYECKHE
CBOICTBa, NMpuMeHeHue. KauecTBeHHass peakuusi Ha WOHBI aMMOHHUS. A30THas
KHCIIOTa, €€ ToJlyueHue, (U3MYecKne W XHWMHUYECKHe CBOWCTBa (0OIIue Kak
IpeCTaBUTENs Kilacca KUCIOT W cnenuduueckue). Mcnonp3oBanne HUTPATOB U
coJieil aMMOHHS B Ka4eCTBE MUHEPAJIbHBIX yI00pEeHH. XUMUUYECKOEe 3arpsi3HeHUE
OKpPYXaroIlllel Cpellbl COEAVMHEHUSMHU a30Ta (KHUCIOTHBIE JOXAM, 3arpsi3HEHHE
BO3]lyXa, ITOYBBI U BOAOEMOB).

®ochop, ammorponHbie Mogudpukaruu  docdhopa, duMUecKue U
xumuueckue cpoiicta. Oxkcuna dhochopa(V) u dpocdhopnas kucinora, puznueckue u
XUMHUYECKUE CBOMCTBa, moiyudeHue. lcnonw3oBanue ¢ochatoB B KauecTBe
MUHEpaIbHBIX YIOOpEHUH.

O6mas xapakrepuctuka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHHUS.

VYrnepoa, amioTpoIHble MOIU(DHUKALMK, PACIPOCTPAHEHHE B MPHUPOJIE,
dbuznyeckue M XuUMHUUYECKue cBoMcTBa. AncopOiusa. KpyroBopor yriepona B
npupone. Okcuapl yrieponaa, ux (GuU3nUecKue U XUMHUYECKUE CBOWMCTBA, IEUCTBUE
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Ha JKUBBIC OPTaHU3MBbI, MOJYYEHHUE W TPUMEHEHHE. DKOJIOTHUYECKHE MPOOIEMBI,
CBsi3aHHbIe C oOkcujaoM yriaepona(lV); rumoreza ria00aqbHOrO MOTEIJICHUS
KJIMMaTa; MapHUKOBBIA 3(PPeKkT. YronpHas Kuciaota u €€ coiu, ux (Qpuandeckue u
XUMHUYECKHUE CBOMCTBA, MOJy4YyeHUE U NpuMeHeHue. KadecTBeHHas peakuus Ha
kapOoHatronbl.  Mcnonb3oBaHue  kapOoHaTOB B OBITY,  MEAMIIMHE,
MIPOMBIIIVIEHHOCTH M CEJIbCKOM XO035HCTBE.

[lepBoHauanbHble  MOHSATHST 00  OpPraHMYECKMX  BEIIECTBaX  Kak
O COEUMHEHMSIX yriepoaa (MeTaH, 3TaH, ATUJICH, alleTUJICH, 3TaHOJ, TJIMIICPHH,
YKCYCHasi Kuciota). Mx cocmaé u xumuueckoe cmpoenue. lloHsitue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: >KUpax, Oeikax, yrjieBoJax — U UX POJU B
XKU3HHU 4YeloBeKa. MamepuanbHoe eOuHCcmeo Op2aHUu4ecKux U HeopeaHuyeckux
coeouHeHul.

KpemHuuii, ero ¢usnueckue W XHMHYECKHE CBOWCTBA, TOJYyYEHHUE U
npumeHenue. CoenuHeHus KpeMHus B mnpupoje. OOimme mnpeacraBieHuss 00
okcuzae kpeMuuaA(IV) u kpemuueBoil kuciore. CUIMKATHI, UX HUCIOJIb30BAHHUE B
OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH. BaowcHetiuue cmpoumenbHvle MAMePUuabl:
Kepamuka, Cmekao, yemenm, oOemow, oicerezobemon. Ilpobremvr 6Oezonachozo
UCNONIL30BAHUSL CMPOUMETbHBIX MAMEPUANO8 8 NOBCEOHEBHOU HCUZHUL.

XUMUYECKHUI SKCIIEPUMEHT: U3yUYCHHE 00pa3lloB HEOPTAHMYECKUX BEIECTB,
CBOMCTB COJISHOM KHUCJIOTHI; IPOBEACHUE KaU€CTBEHHBIX PEaKIUi Ha XJIOPUIANOHBI
1 HaOJIIOJICHUE MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpaxaromue (HU3ndecKue u
XUMHUYECKUE CBOWCTBA TaJIOTEHOB U UX COCAUMHEHUN (BO3MOKHO MCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHHE C oOpasliaMu XJOPUIOB (TajJOreHHUIOB);
O3HAKOMJIEHHE C oOpa3mamMud cepbl M €€  COeAMHEHUSIMU  (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPHUAIIOB); HAOIIOIEHHE TIpoliecca OOyTIMBaHUs caxapa
IO JCWCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI; M3yYEHUE XHUMHUYECKUX
CBOMCTB pa30aBIECHHON CEPHOI KUCIIOTHI, MPOBEJCHNE KaYeCTBEHHON PEaKIuy Ha
cyibar-uoH u HaOmOIEHWE TpU3HAKa €€ TMPOTEKaHUSA, O3HAKOMJICHHE C
buznueckuMu CcBOMCTBaMH a3oTa, (ocdhopa u ux coeauHeHUN (BO3MONKHO
UCIIOJIb30BAaHUE  BUJIEOMATEPHANIOB), oOOpa3liaMH a30THBIX H  (POCPHOPHBIX
yaoOpeHui; moJiydeHue, coOupaHue, pacro3HaBaHWE U U3YYEHUE CBOWCTB
aMMMaKa; MpOBEJICHUE KaUeCTBEHHBIX PEaKiMil Ha MOH aMMOHUS U PochaTHoH U
W3yUCHHE TMPU3HAKOB UX TMPOTEKAHUs, B3aUMOJCUCTBHUE KOHIEHTPUPOBAHHOU
a30THOM KHCJIOTBI € MeIbl0 (BO3MOXKHO HCIOJIB30BAaHUE BUJIEOMATEPUAIIOB);
M3YUCHHE MOJIeNied KPUCTAUIMUECKUX PelI€TOK anMasza, rpaduta, QysuiepeHa;
O3HAKOMJICHHE  C  TPOIECCOM  aacopOIMUh  PACTBOPEHHBIX BEILIECTB
AKTUBHPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHUBOTa3a; MOJydeHHE, COOMpaHHE,
pacrio3dHaBaHME€ W  UW3YYEHHE CBOMCTB YIJIEKHCJIOTO Ta3a; MpPOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT- W CUJIMKAT- HOHBI M M3y4YeHUE MPU3HAKOB
WX TOPOTEKaHUS; O3HAKOMIICHHE C MPOAYKIHEH CHIMKATHON MPOMBIIIJIEHHOCTH;
pelIeHre SKCIEPUMEHTAIBHBIX 337a4 Mo Teme «BaxHelme HeMmeTaibl U UX
COCTMHEHUSD.

11



10 kaacc

MeTassibl 1 X COeIMHEHUS

OOmiasi XapakTepucTUKa XHUMHYECKHX DJIEMEHTOB — METAUIOB  Ha
OCHOBaHUHU UX TOJ0XKeHus B [leproguueckoil cucteMe XUMHUYECKUX HJIEMEHTOB
. . MengeneeBa u ctpoeHusi aroMoB. CTpoeHHe MeTaioB. Meramnndeckas
CBS3b M METAJUIMYECKAass KPUCTAJUIMYECKAST PEHIETKA. DJIEKTPOXUMHUUYECKUN Pl
HaIpsHKeHUH MeTaiuioB. OU3nyeckre U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
CIOCOOBI TOy4YeHUs: MeTauioB. [loHsATHE O KOpPpO3UM METauioB, OCHOBHbBIE
CrocoObl 3aluThl UX OT Koppo3uu. CiaBbl (CTadb, YyryH, IIOPaTIOMHHHM,
OpoH32a) U WX MPUMEHEHHUE B OBITY U TPOMBIIIIEHHOCTH.

[[lenounble MeTalIbl: MOJIOkKEHNE B llepnoanueckoi cucteMe XUMUYECKUX
anemeHToB . . MenaeneeBa; CTpoeHHME MX aTOMOB; HAXOXKJICHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HAaTpus U Kanus). OKcuasl U
TUJAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue IIEeTOYHBIX METAIOB U HUX
COCIVHEHNH.

[[lenoyno3emenbpHble  METaJIbl MarHuili W KaJdbLMM:  IOJIOKCHUE
B llepnonnueckont cucreme xumuueckux snemMeHToB Jl. 1. MenneneeBa; crpoeHue
MX aTOMOB; Hax0xJAeHue B npupoje. uznueckne U XUMHYECKUE CBOMCTBA MAarHusl
U Kanplug. Baxkdeimme coequHeHUsT Kanbldsg (OKCHUIl, THUIPOKCHJ, COJIH).
XKécTkocTh BOJIBI U CITOCOOKI €€ yCTpaHEHUSI.

AnmoMuHM: TonoxkeHue B lleproanueckoil  cUCTEME€  XMMHYECKUX
sanementoB J[. . MeHneneeBa; CTpOE€HHE aTOMa; HAXOXKIECHHUE B MPHUPOJE.
duznyeckre 1 XMMUYECKHE CBOMCTBA almtOMUHUA. AMDOTEpHBIE CBOMCTBA OKCHIA
U TUAPOKCHUA ATFOMUHUSI.

Kenezo: monoxenue B llepuoanyueckor cUCTeME XUMUYECKUX SJIEMEHTOB
J. 1. MengaeneeBa; crpoeHrne aToMa; HaxoXkAcHUE B mpupone. Pusmyeckue u
XUMUYECKHUE CBoMcTBa xene3a. Okcuapl, THApOKcuasl u conu xene3a(ll) wu
xenesa(I1l), ux cocras, CBOMCTBA U MOTYUYCHHUE.

XHUMHUYECKUI SKCIEPUMEHT: O3HAKOMIIEHHE C 00pa3laMud METAJIOB U
CIUIaBOB, WX (PU3NUECKUMH CBOMCTBAMU;, H3YUYEHHE PE3YJbTaTOB KOPPO3UU
METAZIOB  (BO3MOYKHO  HCIIOJIb30BAaHHE  BHUICOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCUJA KaJblMsi U HATPUS C BOJAOW (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB); HCCJIEIOBAHUE CBOMCTB MKECTKOW BOABI, Mpoliecca TOPEHUs
JkKeJeza B KUCIopoAe (BO3MOXKHO HMCIOJIb30BAaHHE BUAEOMATEPHUANIOB); MPU3HAKOB
MPOTEKaHUSI KAYECTBEHHBIX PEaKIMid Ha HOHBI (MarHus, KaJibIlUs, aTIOMHHUS,
nunka, xxenesa(ll) u sxeneza(Ill), menu(Il)); HaGmroaeHne U omMcaHue MPOIIECCOB
OKpalllMBaHHWs IUIAMEHUM HWOHAMHM HATpus, Kajdusg ¢ KaJblus (BO3MOXKHO
UCIIOJIb30BAaHUE  BUJCOMATEPUAJIOB); HUCCIEeJOBaHHE aM(OTEpPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUS M THAPOKCHAA IIMHKA; PEIICHHE JKCIEPUMEHTATbHbIX
3az1a4 1o reMe «BakHele MeTajuIbl U UX COSIUHEHU.

XuMHus M OKpY:KaOLIadA cpeaa

Hossie Matepuansl 1 TeXHOJOTUU. BelecTBa u Marepuansl B IOBCEIHEBHOU
KU3HU 4YeloBeka. XUMHUA U 3J0pOBbe. be3omacHoe HCHOIb30BaHUE BEIIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoInp NMpu XMMHYECKUX OKOTax
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U oTpaBieHUsIX. OCHOBBI KOJIOTUYECKONW IPAaMOTHOCTU. XUMUYECKOE 3arps3HEHHE
OKpYy»Karolen cpenbl (mpeaesbHas qonycTuMasi KoHueHtpanus semectB — [1JIK).
Ponib XxvuMuU B pelieHuu 3K0JIOTMYECKUX MPoOIIeM.

[TpuponHble UCTOYHUKH YTIEBOJOPOJIOB (Yroiib, IPUPOIHBIN ra3, He(Th),
IPOAYKTHI UX TIepepaboTKH, UX POJIb B OBITY U TPOMBIIIJICHHOCTH.

XHUMHUYECKUI 3KCHEPUMEHT: H3ydyeHHe oOpa3lloB MaTepHasioB (CTEKJIO,
CIIaBbl METAJUIOB, IOJTUMEPHBIE MaTEPHAIbI).

MexnpeaMeTHbIe CBSI3H

Peanuzanus MexXnpeIMETHBIX CBS3€M NpH H3y4eHHMM XUMHH B 9 Kiacce
OCYUIECTBJISICTCS. 4Yepe3 HCIMOIb30BaHUE KaK OOUIMX €CTeCTBEHHO-HAYYHbIX
MOHSATUH, TaK W MOHSATUH, ABJISIOMIUXCA CUCTEMHBIMU JUISI OTIACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATHS: HAYYHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccuukamus, TMEepUOJUIHOCTh, HAOIIOJICHNUE,
OKCIIEPUMEHT, MOJETUPOBAHUE, HW3MEPEHHE, MOJCINb, SBICHUE, MapHUKOBBIMI
s eKT, TEXHOIOTHS, MAaTEPUAIIBI.

®dusuka: marepusi, aToOM, DSJEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHI,
U30TOIbI, PaJUOAaKTUBHOCTh, MOJIEKYJa, 3JEKTPUUECKUNA 3apsii, MPOBOIHUKH,
HOJYIPOBOJHUKH, JTUAJIEKTPUKU, (OTOIIEMEHT, BELIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOpP, paCTBOPUMOCTh, KpUCTATIINYECKast
pemérka, CruiaBbl, (PU3MUYECKHE BEIUYMHBI, €AMHUIIBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorust: gorocunres, asixaHue, 6uochepa, d3KOCUCTEMA, MUHEPAJIbHBIE
yA0OpeHusi, MHUKpPODJIEMEHTBhI, MAaKpOAJIEMEHTBI, THTATEJIbHBIC  BEIIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOJIbI, IMOJE3HBIE
UCKOTIaeMbI€, TOTUIUBO, BOJTHBIE PECYPCHI.

I[Inanupyemblie pe3yibTAThbl OCBOEHHS Y4eOHOro mpeamMera « XuMHs» Ha
YPOBHE OCHOBHOI'0 00111er0 00pa30oBaHUA

N3yyeHne XuMUHM B OCHOBHOW IIIKOJIE HAMPABICHO HA JIOCTHKEHUE
OOy4aroIIMMHUCS JIMYHOCTHBIX, METANpEeIMETHBIX W MPEAMETHBIX PpPE3yJbTaTOB
OCBOEHHMSI YYEOHOI0 MpeaMETa.

JIN4YHOCTHBIE pe3yabTaThl

JIM4HOCTHBIE pe3ydbTaTbl OCBOCHHSI MPOTrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHUs JOCTUTalOTCS B XOJA€ OOy4YeHUsI XMMHH B €IUHCTBE y4eOHOU H
BOCIIUTATEIBHON AesiTenbHOCTH OpraHu3aluu B COOTBETCTBUU C TPATULIMOHHBIMU
POCCUICKMMH COLMOKYJIBTYPHBIMU W JyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBUIaMH M HOPMAaMM TOBEACHHUS U CIIOCOOCTBYIOT
poleccaM CaMOINO3HAHMS, CAMOPA3BUTHS M COLIMATIN3AIUHN 00YYatOTXCS.

JIMYHOCTHBIE pe3yNbTaThl OTpa)kaloT CPOPMUPOBAHHOCTb, B TOM YHCIIE B
YacTH:

IlaTproTHYeCKOro BOCIIUTAHUS

1) 1EHHOCTHOrO OTHOWIEHUS K  OTEYECTBEHHOMY  KYJBTYpPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACJIEIMI0, IOHUMAaHUs 3HAYEHHUS] XMMHYECKOM
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HAayKH B JKU3HH COBPEMEHHOrO OOIECTBa, CIIOCOOHOCTH BJANETh JOCTOBEPHOMU
uHbopMalluet O TEepeOBBIX JOCTIDKCHHUAX U OTKPBITHUSIX MHPOBOM H
OTE€YECTBEHHOM XHMMUH, 3aUHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOICTBE
Mupa 1 oOLIECTBa;

I'pasxkpanckoro BocnuTanus

2) NpeacTaBi€HUS O COUMAIBHBIX HOpMax M IMPaBHIAX MEXINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOILECTBEHHO
IOJIE3HOH,  Y4eOHO-MCCIEAOBATEIbCKOM, TBOPYECKOM W JPYrMX  BHJAX
JESTEIbHOCTH; TOTOBHOCTH K Pa3HO-OOpa3HOW COBMECTHOWM NEATEIbHOCTH IPH
BBIMIOJJTHEHUHM Y4EOHBIX, IIO3HABaTEJIbHBIX 3a]a4, BBIIOJHEHUM XHUMUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aHMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLECCE OSTOM Y4yeOHOM JeATENbHOCTH; TOTOBHOCTU
OLICHMBATh CBOE IIOBEJICHWE M IOCTYIKH CBOMX TOBAapUUIIEH C IO3ULUU
HPaBCTBEHHBIX M MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI MTOCTYIIKOB;

LleHHOCTH HAYYHOTO IO3HAHMUS

3) MUPOBO33PEHUYECKUX TMPEJICTABICHUNH O BEIIECTBE M XUMHUYECKOU
peakluH, COOTBETCTBYIOUIMX COBPEMEHHOMY YpPOBHIO pa3BUTUS HAYKH H
COCTABJISIFOLIIMX OCHOBY JUI IOHMMAaHHs CYLIHOCTHM HAyYHOM KapTHUHBI MHpA;
OpEJICTaBICHU 00  OCHOBHBIX  3aKOHOMEPHOCTSX  PAa3BUTUS  MPHUPOJBI,
B3aMMOCBS35X YEJIOBEKa C MPUPOJHON CPEllOi, O POJIM XMMHMH B TMO3HAHUU 3THUX
3aKOHOMEPHOCTEN;

4) mo3HaBaTENbHBIX MOTUBOB, HAIIPABJICHHBIX Ha ITOJIy4YEHUE HOBBIX 3HAHUM
0 XUMHH, HEOOXOIUMBIX JIJIsl 00bSCHEHUSI HAOJI0JaeMBbIX MPOLIECCOB U SIBJICHUM;

5) no3HaBaTeNnbHOM, UH(OPMAIMOHHONW M YHMTATENIbCKOW KYJIbTYphl, B TOM
YHUCJI€ HABBIKOB CAMOCTOSITENBHOW pabOThl ¢ YYEOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYPON, JOCTYNHBIMH TEXHHUYECKUMHU CpEACTBaMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHI;

6) uHTepeca K OOy4YEHUIO U MO3HAHUIO, JH0003HATEILHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K  caMOOOpa30BaHHIO, TMPOEKTHOM W  HMCCIEI0BATEIbCKOU
NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUsS B
JTaJIbHEUIIIEM;

®opMHUPOBaHUs KYJbTYPhI 310POBbS

7) OCO3HaHMS LIEHHOCTH >KU3HU, OTBETCTBEHHOIO OTHOILIEHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370pOBbIA 00pa3 KW3HHM, OCO3HAHUS IMOCIEACTBUI U
HENPUATHS BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS alIKOTr0JIsl, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOJIOJICHHS TpaBUia OE30IaCHOCTH IpU  OOpAIICHUH C
XUMHUYECKMMH BEIIECTBAMU B ObITY U PEaNbHON KU3HH;

TpyaoBoro Bocnuranus

8) uHTepeca K MPaKTUYECKOMY M3yUYEHHUIO Mpodeccuil U Tpyaa pa3uyHOro
poJa, YBaXKEHUE K TPYIY U pe3yJbTaTaM TPYJIOBOM AEATEIBLHOCTH, B TOM YHUCIIE Ha
OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUW MO XHWMHH, OCO3HAHHOTO BBHIOOpaA
WHIUBUyJIbHOM TPAaeKTOPUU MPOAOJIKEHUSI 00pa30BaHus ¢ YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTHU K XUMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;
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yCHemHol mpodeCcCHOHATBFHON NEATEIbHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHHUIA;
TOTOBHOCTD a/IalITUPOBATHCA B MPOPECCHOHATBHON CPEIE;

IKOJIOTNYEeCKOr0 BOCIIMTAHUS

9) 3K0JIOrMYECKH LENecO00pa3HOr0 OTHOIICHUS K MPUPOJIE KaK UCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYLIECTBOBaHUs, OHUMAaHUS LEHHOCTH 30POBOr0 H
Oe3omacHOro o0pas3a >KM3HHU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
¢u3nyeCcKOMy M IICUXWYECKOMY 370POBbIO, OCO3HAHUS IIEHHOCTH COOJIOJCHMS
IpaBJI OE30MIACHOTO MOBEICHUS IIpU padOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaLIUsAX,
YTPOKAIOIIUX 3/I0POBBIO U KU3HHU JIIOJEH;

10) cnocoOHOCTH MPUMEHSTHh 3HAHUS, MOJIyYaeMble MPU W3YYEHUU XUMUM,
JUISL pEeLLEHUs 3a/1ay, CBA3aHHBIX C OKPYXaroIlel IpUPOIHON CpeIoi, MOBBIIIEHUS
YPOBHSL ~ 3KOJIOTUYECKOW  KYJBTYpbl, OCO3HAHHUA TIJ00aJbHOrO  Xapakrepa
HKOJIOTUYECKUX MPOOIIEM U MyTEH UX PELIEHUs TOCPEICTBOM METO/I0B XUMUHU;

11) 5KOJIOTMYECKOTO MBIIUICHUS, YMEHUA pPYKOBOJACTBOBATbCS UM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM Y COIIMAJIbHOM ITPAKTHKE.

MeTanpeaMeTHbIe pPe3yJbTAThI

B cocraBe MeTampenMETHBIX PE3yJabTAaTOB BBIACISIOT 3HAUUMBIC IS
dbopMUpOBaHUSI MHUPOBO33pEHHSI OOIlEHAYYHbIE TIOHATUA (3aKOH, Teopus,
NPUHIINI, TUMOTE3a, (DAKT, CUCTEMa, MPOIECC, DKCICPUMEHT M JIp.), KOTOPHIC
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaxX MU TMO3BOJSIOT Ha
OCHOBE 3HaHUUN U3 ATUX MPEAMETOB (OPMHUPOBATH MPEJCTABICHUE O LETOCTHOM
HAy4YHOW KapTHUHE MUPA, U YHUBEpPCAJIbHbIC YUeOHbIC ACHCTBUS (TIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATUBHBIE), KOTOpbIe oOecrneynBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JEATEIIbHOCTH.

MeTtanpenMeTHbIie pe3yabTaThl OCBOEHUS 00pa30BaTEIHHONM MPOTPAMMBI IO
XUMUHU OTPAXaIOT OBJIAICHUE YHUBEPCATIbHBIMU MTO3HABATEIbHBIMU JICHCTBUSMH, B
TOM YHUCJIE:

ba3oBbIMH JIOTHYeCKUMU 1eHCTBUAMHU

1) ymMeHueM UCoib30BaTh MPUEMBI JIOTHUYECKOTO MBIILJICHUS TTPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX MOHSATUM (BBIACISTH UX XapaKTEPHbBIC
MPU3HAKKU, YCTAaHABJIMBATh B3aUMOCBS3b C JAPYTUMHU TOHATHUSIMH), HCIOJIH30BAThH
MOHATHUS JJ1s1 O0OBCHEHUS OTJIEIbHBIX (DAKTOB U SIBJICHUI; BHIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIACCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKITUi;
yCTaHABIMBATh MPUUNHHO-CIIEACTBEHHBIC CBS3M MEXKAY OOBEKTAMU HW3YUYCHUS;
CTPOUTH JIOTUUECKUE PACCYX ACHUS (MHAYKTUBHbBIC, IEIYKTUBHBIE, [10 AHAJIIOTUN);
JIeTIaTh BBIBOJIBI U 3aKJIIOUCHUS;

2) yMEHUEM MPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (IPEAMETHBIE U
METaNnpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICIIH, UCIIOJIb3YEMbIE B XUMHH,
peo0pa3oBbIBATH MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIHHBIC TIPEACTABICHUS —
XUMHUYECKUW 3HaK (CMMBOJ »JJIEMEHTa), XuMuueckas Qopmysia U ypaBHEHHE
XUMHUUYECKON peakii — MPU PEIICHUH YueOHO-TTO3HABATEIbHBIX 3aJ1a4; ¢ YYETOM
ATUX MOJIEIBHBIX MPEACTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIIECTBEHHbIC
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MIPU3HAKN W3y4aeMbIX O0BEKTOB — XUMHUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIINN;
BBIABJISITh  OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YYAEMBIX MPOIIECCaX WM SBJICHUSIX; MpeajiaraTb KpUTEPUH IS
BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEW U MPOTHUBOPEUUI; CAMOCTOSTENILHO BBIOMPATH
croco0 penieHus: yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB pELICHUS,
BBIOMpATh HauOosiee MOAXOASAIMMA € Y4YETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX
KPUTEPUEB);

Ba3oBbLIMH HccIe10BaATEIbLCKUMHU AeHCTBUAMHA

3) yMEHHEM WHCHOJb30BAaTh IOCTABIICHHBIE BOMPOCHI B  KauecTBe
WHCTPYMEHTA TIO3HAHUS, a TaKKe B KAyeCTBE OCHOBBI i1 (POPMHUPOBAHUSA
TUIOTE3bI [0 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

4) npuoOpeTeHue ombITa MO0 MUIAHUPOBAHUIO, OPraHU3ALMHA U MPOBEICHUIO
YUYCHHUYECKUX JKCIIEPUMEHTOB: YMEHHME HaOMoAaTh 3a XOJIOM Ipoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 PE3yJsbTaT, (POPMYIUPOBATH 000OIIEHUS U
BBIBOJIbI IO PE3YJIbTaTaM IMPOBEAEHHOIO OMbITA, HCCIECIOBAHUS, COCTABIATh OTUET
O MpojieaHHOMN padboTe;

Paboroii c unopmanueit

5) ymeHueM BbIOMpAaTh, aHATU3UPOBATH U UHTEPIIPETUPOBATH HHPOPMAIIHIO
Pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMyJISIpHAs ~ JIUTEpaTypa XHUMHYECKOTO COJEP’KaHUs, CIPABOYHbBIC
nocoOusi, pecypcsl WHTepHETa); KPUTHUYECKH OIICHUBATh NPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

6) yMEHHEM MPUMEHATh PA3JIUYHBIE METOJbl U 3aMpPOChl MPU MOUCKE U
orOope uWH(OpPMAMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX I
BBINIOJIHEHHUS Y4YEOHBIX M TMO3HABaTEJIbHBIX 3a/ad  ONPEAEIEHHOrO THIIA,
npuoOpeTeHrue  ombiTa B 00JIACTM  HCMOJB30BAHHUS  MHGPOPMALMOHHO-
KOMMYHUKATUBHBIX  TEXHOJIOTHH,  OBJAQJCHUE  KYJIb-TypOl  aKTHUBHOTO
WCIIOJIb30BAHUSL PA3IUYHBIX TTOMCKOBBIX CHCTEM; CAMOCTOSITENIBHO BBIOMPAThH
ONTUMaJIbHY!0 (GOpMYy MpEACTaBICHUS HHPOPMAMKU M  WLIIOCTPUPOBATH
peliaeMble 3aJadyd HECJIOXKHBIMM CXEMaMH, JuarpaMMamu, Ipyrumu dopmamMu
rpaduKy U ©X KOMOWHAIIUSIMY,

7) yMEHHUEM WUCIIOJIb30BaTh M AaHAJIM3UPOBATh B Tpolecce ydeOHOU W
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIIUICHHOCTH,
CEJIbCKOI'0 XO35MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAOIIEH INPUPOIHOU
Cpelbl;

YHuBepcaJbHbIMH KOMMYHUKATHBHBIMHY J1€CTBUSIMH

8) yMeHueM 3ajaBaTh BOIPOCHI (B XOJ€ AMAIOra W/WIM JAUCKYCCHUU) IO
CyliectBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBITTOJHEHUS MPEJIOKEHHOM 3a1a4H;

9) mnpuoOpereHue OMbITa TMPE3CHTAIMW  PE3YyJIbTATOB  BBITTOJIHEHUS
XUMHUUYECKOTO JKCIEpUMEHTa (J1a00paTOpHOTO OIbITa, JJaOOpaTOPHOUM pabOThI MO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUEOHOTO MPOEKTA);

10) 3auHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMH MO3HABATEIbHOM
U WCCIEN0BATEIbCKONW NIEITEIbHOCTH MPH PEIICHWH BO3HUKAIOIIMX MpoOJieM Ha

16



OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS MO3UIUH (00CyXaeHHs, OOMEH
MHEHUSIMH, «MO3TOBBI€ IITYPMbI», KOOPJAMHAI[MS COBMECTHBIX JEHCTBUIA,
OTIpeJIeICHHE KPUTEPUEB 10 OLICHKE KaueCTBa BHIITOJIHEHHON PabOThI U Jp.);

YHuBepCcAJIbHBIMH PeryIsiTHBHBIMHM 1efiCTBUAMU

11) yMeHHeM CaMOCTOATENBHO  ONpPENENsATh 1EId  JIeSITebHOCTH,
IUIAaHUPOBATh,  OCYIIECTBIIATh, KOHTPOJHMPOBATbH M MPU  HEOOXOJUMOCTH
KOPPEKTUPOBATh CBOIO JIESITENIbHOCTh, BbIOMpaTh Haubosee 3 HEKTUBHBIC
CIOCOOBI  pemnieHusi ydeOHbIX U T[O3HABATENbHBIX 3a7a4, CaMOCTOSITEIHHO
COCTaBISAITh WM KOPPEKTUPOBATh MPEIJIOKEHHBIA alrOpUTM JIEUCTBUA MpH
BBINIOJIHEHUU 3a/JIaHUM ¢ y4E€TOM TIOJIYYCHHS HOBBIX 3HAHUNA 00 H3y4yaeMbIX
O00BEKTaX — BEHIECTBAX M pPEaKIMIX; OIEHUBATh COOTBETCTBUE IOJYYEHHOIO
pe3yJibTaTa 3asBJICHHOU LIEJIH;

12) ymMmeHHueM HCIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MPe1jiaracMble B
YCJIOBUH 33JIaHUM.

IIpenmeTHbIe pe3yJIbTATHI

B cocraBe mnpenMeTHBIX PE3YNbTATOB IO OCBOCHUIO 00s3aTEIHLHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JIaHHOM MNpUMEpPHOW pabouell MIPOrpaMMoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOUIMMUCS Hay4YHbIE 3HAHUS, YMEHHS U CIOCOOBI
neucTBul, cnenuduueckue IS TOpeAMeTHOM obnactu  «XuMUS», BUIBI
JEATeIbHOCTH MO  MOJYYEHUI0O HOBOTO  3HAHWS, €ro HHTEPIpPETaINH,
npeoOpa30BaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUYCOHBIX U HOBBIX CUTYAaIlUsIX.

[IpenMeTHBIEC pe3yJIbTaThl MPEICTABICHBI MO TOJaM OOYYEHUS U OTPAXKAIOT
c(hOpMUPOBAHHOCTh Y O0YUAIOIINXCS CICAYIOMINX YMEHUI:

8 KIIACC

1)  packpblBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATHN:  aToM,
MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT, MTPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, CMECHh
(omHOpOIHAsT W HEOJHOPOJAHAs), BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHas W
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAA Macca, MaccoBas
JIOJIST XUMUYECKOTO AJIEMEHTa B COSAMHEHUU, MOJIIPHBIA 00BbEM, OKCHJI, KUCTIOTA,
OCHOBAHHUE, COJIb, DJIEKTPOOTPUIATEIBHOCTb, CTENEHb OKUCICHMS, XUMHYECKas
peakius, KiaccuuKaus peakiuii: peakiuy COSANHEHHUs, PEaKIUU Pa3I0KEHUs,
peakiuu 3aMeIIeHUs, Peaklnu OOMEHa, DK30- M HHAOTEPMHUYECKUE PEeaKIInHu;
TeIUI0BOM 3(PGdEeKT peakiuu; sSApO aTroMa, SJEKTPOHHBIM CIIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBs3b, IMOJSpHAs W HEMOJsIpHAS
KOBAJICHTHAsl CBSI3b, HOHHAS CBSI3b, HOH, KATUOH, AHUOH, PacTBOpP, MAaccOBasi JOJIS
BelllecTBa (IIPOLICHTHAsI KOHIIEHTPAIUsi) B PaCTBOPE;

2)  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUN (CM.
. 1) ¥ IPUMEHSTh 3TU NOHATHUS MPY ONMMCAHUK BEUIECTB U UX MPEBPAILCHUI;

3)  HCHOJB30BaTh XUMHUYECKYH) CHUMBOJIMKY JUISl COCTaBJCHUSA (HOpMYI
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

4)  omnpenensATb BAJCHTHOCTh aTOMOB  JJEMEHTOB B  OWHApPHBIX
COCIMHEHUAX; CTETNEHb OKUCICHHUS OJJIEMEHTOB B OWHAPHBIX COCIMHEHUSX;
MIPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COSIMHEHHM mo (popMyram;
BUJI XUMUYECKOU CBA3M (KOBAJICHTHAS U MIOHHAS) B HEOPTaHUUECKUX COCIUHEHUSAX;
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5)  packpbeiBaTh cMmbicn Ilepuomumueckoro 3akona J[. M. MeHnneneena:
JEMOHCTPUPOBATh  MOHUMAHUE  MEPUOJUYECKOW  3aBUCUMOCTH  CBOICTB
XMMHUYECKUX 3JIEMEHTOB OT MX MoJiokeHus B Ileprognueckoii cucreme; 3aKOHOB
COXPAaHEHHUS MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
yU€HUs, 3aKOHa ABOrajpo; ONHUCHIBATH U XapaKTepU30BaTh TaOIUYHYIO (OpMY
[Teproanueckoi cUCTEMbl XMMUUECKHUX 3JIEMEHTOB: Pa3inyaTh IMOHATHUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mobdodsas noarpyiia (b-rpyrmma)», Manasie U 00JbIINe
NEPUOBI; COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCS B TaOJIUIE
«Ilepuonnueckas cucrema xummuueckux dneMeHTtoB JI. . MenneneeBay ¢
YUCJIOBBIMUA XAPAKTEPUCTUKAMHU CTPOEHUS aTOMOB XHUMHUYECKUX 3JIEMEHTOB
(cocTtaB W 3apan sjpa, OOIIee YUCIO 3JIEKTPOHOB M pacHpeiesieHue HX IO
3JIEKTPOHHBIM CIIOSIM);

6)  KIacCH(UIMPOBATh XHMHYECKHE OJIEMEHTHI; HEOPraHUYECKHE
BEILECTBA; XUMHUUYECKHE peakuuu (110 YUCITy M COCTABY YYAcCTBYIOLIUX B PEaKLUU
BEILECTB, IO TEILUIOBOMY 3D PeEKTy);

7)  xapakTepu3oBaThb (ONHMCHIBaTh) OOLIME XUMHYECKHE  CBOMCTBA
BEUIECTB  PA3IMYHBIX  KJIacCOB, MOJATBEp)KJas  ONUCAaHUE  IpUMEpamu
MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIUX XUMUUECKUX PEAKIINA;

8)  NpOrHO3MpPOBAaTH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HX
KA4ECTBEHHOI'0 COCTaBa; BO3MOYKHOCTH IPOTEKAHNUS XUMUYECKUX MPEBPALLCHUN B
Pa3IMYHBIX YCIOBHSIX;

9)  BBIUMCIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYI0 M MOJIIPHYIO MacChl
BEILECTB; MAacCCOBYIO JOJII0 XMMHUYECKOTO 3JEMEHTa MO (popmylie COECTUHEHUS;
MacCOBYIO JIOJII0 BEIIECTBA B PAcTBOPE; MPOBOAMTH PACUETHI MO YPABHEHUIO
XUMHYECKOMN PEAKIINH;

10) npuMeHAT, OCHOBHBIE ONEpPALMU MBICIUTEIBHON JEATETbHOCTH —
aHaJu3 M CUHTE3, CpaBHEHHE, O00O0OIICHHE, CUCTEMAaTH3alluio, KiacCH(pHUKAIIUIO,
BBISIBJICHUE TIPUYMHHO-CJIEICTBEHHBIX CBS3€H — JUISl N3YyYEHHUsI CBOMCTB BELIECTB U
XUMHUYECKUX pEeaKklui; eCTeCTBEHHO-HAYYHbIE METOJIbI MMO3HAHUS — HAOIIOJCHHUE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN);

11) cnenoBare  mpaBujaM  TOJIb30BaHUS ~ XMMHYECKOW  MOCYyIOM U
7a00paTOpHBIM 000OPYAOBAaHUEM, a TAK)KE MpPaBHIIaM OOpaIleHUsl ¢ BEIIECTBAMHU B
COOTBETCTBUM C WHCTPYKUUSIMU IO BBINOJIHEHUIO J1a0OPaTOPHBIX XHUMHYECKUX
OMBITOB MO TMOJYYEHUIO M COOHMpPaHUIO Ta3000pa3HbIX BeHIeCTB (BOAOpOAA H
KHCIIOpOJa), TMPUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHOW MacCOBOM Jlonei
pPacTBOPEHHOIO  BEIIECTBA;  IUIAHUPOBATH M NPOBOAUTH  XHUMHYECKHE
HKCIIEPUMEHTHI 0 PACNO3HABAHUIO PACTBOPOB ILEJIOYEH M KHUCIOT C MOMOUIBIO
WHUKATOPOB (JaKMyc, peHodTanenH, METUIOPaHK | JIp.).

9 KJIACC

1)  packpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TMOHATHUNA: KOBAJCHTHAS
NOJISIpHAsA CBS3b, KOBAJCHTHAsI HEMOJSPHAsI CBA3b, MOHHAS CBS3b, METAJUIMYECKAs
CBSA3b, KAaTHOH, AaHWOH, OJJIEKTPOJIUT U HEIJNEKTPOJUT, AJIEKTPOJUTHYECKAs
JMCCOLMAIIMS, PEAKIIUU HOHHOT'O 0OMEHa, OKUCINUTEIh U BOCCTAHOBUTEID,
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2)  UCHOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBICHHUS (HOpMyI
BEILECTB, HOHHBIX YPAaBHEHHU M YPAaBHEHUN OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii;

3)  ompenenATh BAIEHTHOCTh M CTENEHb OKHCIEHUS aTOMOB XMMHUYECKUX
AJIEMEHTOB B COEAMHEHHUSAX PA3JIMYHOIO COCTaBa; MPUHAJIEKHOCTH BEIIECTB K
OMPENICICHHOMY KJIacCy COCJAMHEHUN; BUIbl XMMHUYECKOW CBS3U (KOBAJICHTHOM,
MOHHOW, METAJUIMYECKOI) B HEOPraHUYECKUX COEAMHEHUSX; 3aps]] MOHA; XapaKTep
Cpellbl B BOJIHBIX pacTBOpaxX KUCIOT U IIEJI0YEH;

4)  00BACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB M HX COEIMHEHHI B MpeJenax MalbIX [EepUoAOB U
TJIaBHBIX TOJITPYIII C YYETOM CTPOSHUS UX aTOMOB;

5)  kinaccupuuMpoBaTh XUMUYECKHUE PEaKIUU (10 M3MEHEHUIO CTEIeHEeH
OKHUCJIEHUSI aTOMOB XUMHUYECKHUX OJJIEMEHTOB); ONPEICIATh W3YUYEHHBIE THIIBI
XUMUYECKUX PEAKIIUN;

6)  COCTaBIATh MOJIEKYJISIPHBIE YPaBHEHHUS PEaKUUi, XapaKTEpPU3YIOLIUe
XUMUYECKHE CBOMCTBA TMPOCTBIX BEIIECTB, OOpPA30BAHHBIX 3JIEMEHTaMU-
Hemetauiamu [VA—-VIIA noarpynn (yriaepon, KpemHuid, azotr, ¢ocdop, cepa,
xJop), 3neMmeHtamu-metasiamu IA-IIIA noxarpynn (HaTpuid, Kanauii, MarHui,
KaJbIIUM, ATIOMUHUN), a TAaKXKE JKele3a;

7)  XapakTepu3oBaTh (PU3NYECKHE M XMMHUYECKHE CBOICTBA aMMHaKa, W
YTJEKUCIIOro raza, B TOM 4HCIe, JUisi 0OOCHOBaHUS CIIOCOOOB MX COOMpaHus u
pacrno3HaBaHus PU MOJYYECHUH B J1a0OPaTOPHH;

8)  xapakTepu3oBaTh (ONMUCHIBATH) OOIIME XUMHUYECKHE  CBOMCTBA
BEIIECTB PA3jIMYHBIX KJIACCOB, IMOATBEPXKJIas OTO ONUCAHUE NPUMEPAMHU
MOJIEKYJISIPHBIX Y MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

9)  cocCTaBiATh ypaBHEHUS: SJIEKTPOJMTHYECKOW JIHUCCOLMALMU KHUCIIOT,
1ieJI04eil UM CcoJiel; TOJIHBIE M COKpAlllCeHHbIE YPAaBHEHMSI PEaKLUHUil HOHHOTO
0OMEHa; peakiHii, MOATBEPKIAIOIINX CYIIECTBOBAHUE F'€HETUYECKON CBSI3U MEXKITY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

10) cnenoBaTh mMpaBWJIaM —TOJIB30BAaHUS XMMHYECKOM TMOCYIOH W
7a00paTOpHBIM 000pPYJOBaHUEM, a TAK)Ke MpaBHJIaM OOpalIEHUsl C BEUIECTBAMU B
COOTBETCTBUM C WHCTPYKLHUSMU MO BBITOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB MO TOJYYEHHUIO M COOMpPAHMIO Ta3000pa3HbIX BENHIECTB (aMMHaka u
YIJIEKUCTIOTO Ta3a) (Ipy HaJIU4YMM BO3MOYKHOCTU WJIM MPOBOJHUTH BUPTYabHBIC
nabopaTopHbIie paboThI);

11) mnpoBoaWTh peakiyMy, IOATBEPKAAIONMIME KAueCTBEHHBIN COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATH OIMBITHBIM IYTEM: XJIOPU-, HOJIUI-, CYTb(daT-,
KapOoOHaT-, CUIMKaT-, (GocdaT-aHUOHBI, TUIPOKCUA-UOHBI, KATHOH aMMOHHUS H
KaTUOHBI METAJUIOB (MarHusi, Kanblus, amomunus, xxene3a (II) u (III), menu (ID),
LIMHKA), TPHUCYTCTBYIOLIME B BOJHBIX pACTBOPAX HEOPraHUYECKUX BEIECTB;
noATBep Kaaroiue aMm(poTepHbIe CBOMCTBA OKCUJIOB M TMIPOKCHUIOB aTIOMUHMUS, U
MHKA (IPY HAJIMYUU BO3MOKHOCTU WJIM MPOBOJUTH BUPTYyaJIbHbBIE J1A0OPATOPHBIE
paboThl);
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12) nOpoBOAWTH XUMHUYECKUE HKCIEPUMEHTHI: OMBITHI, WIUTHOCTPUPYIOLIUE
NpU3HAKU NMPOTEKAHUS PEAKIMI MOHHOTO 0OMEHa; OIpeNieNiCHHE XapaKkTepa Cpe/Ibl
B pacTBOpax KHUCIOT W IIEJOYel C TMOMOIIbI0 WHAMKATOPOB; pEIICHUE
HKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «DJIEKTPOIUTHYECKasT —JUCCOIUAIUS.
N3yyeHue CBOMCTB COJISTHOM KHUCIOTBI, M3y4Y€HHE XHWMHUYECKHX CBOWCTB
pa30aBlieHHON CEpHOM KHUCJIOTHI; TMOJy4YeHUE, CcoOUpaHue, paclo3HaBaHUE
aMMuaka, yrieKUCIIOro ra3a U U3y4eHHe UX CBOMCTB; MCCIeA0BaHNEe aM(OTEPHBIX
CBOMCTB THAPOKCHUJIOB JTIOMUHMS M IIUHKA; pElICHUE IKCIIEPUMEHTANbHBIX 3a/1a4
no Teme «Baxuedmme HEMeETaulbl W WX  COCIUHEHHs», pElICHHUE
AKCIEPUMEHTANIBHBIX 3aJlau M0 TeMe «BakHeillne MeTamibl U UX COCAUHEHHUS
(Ipy  HATWUYUU BO3MOXKHOCTHM WM MPOBOJUTH BHUPTYyaJbHbIE JaOOpAaTOPHBIC
paboThI);

13) wHabmogaTh W OMUCHIBATH XMUMHYECKHE HKCIEPUMEHTHI (BO3MOXKHO
WCIIOJIb30BAaHUE BUCOMATEPUAJIOB): OMNBITHI, WUTIOCTPUpYIOMIKE (U3UYECKUE U
XUMHUYECKUX CBOWMCTBA TajOr€HOB M MX COEIMHEHUU (BO3MOXKHO HCIOJIB30BAHHE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHHE C oOpasllaMu XJOpPUIOB (TaJOTEeHUIOB);
O3HAKOMJIEHUE C MOJCIISIMU KPHUCTANIMYECKUX PEHIETOK HEOPraHUYECKUX
BEII[ECTB: META/NIOB M HEMeTauioB (Tpaduta M anmasa), CIO0XKHBIX BEIIECTB
(xopuga  HATpHs);  OMNBITHI, WJUTIOCTPUPYIOIIME  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKON peakluu OT BO3JACUCTBUS pa3IMYHbIX (HaKTOPOB; HCCIEIOBaAHUE
AIIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB; OMNBITHI, WIIIOCTPUPYIOIIUE MPOLIECC
JUCCOLMAIMM  KUCJIOT, IIeJo4ed W cojied  (BO3MOXXHO  HMCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB); 03HAKOMIIEHHE C 0Opa3liaMd METAVIOB U CIUIABOB; U3YUYECHHE
pPE3yJIbTATOB KOPPO3UU METAIIOB, B3aMMOJCHCTBUS OKCHJAA KajbLHS C BOJOW,
mpolecca TOpeHHs Kene3a B KuAchnopoie  (BO3MOXKHO — HMCHOJIb30BaHHE
BHUJICOMATEPUAIIOB);  OMBITHI, HWUIIOCTPUPYIOIIUE TMPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUMH: TOPEHHE, PEAKIUU Pa3N0XKEHUsl, COCAUHEHUS,
O3HAKOMJIEHHE C oOpasllaMi Cepbl M €€ COCAMHEHUSIMU; O3HAKOMJICHHE C
dbuznueckuMu CcBOMCTBaMHM a3ota, (ochopa m ux coeauHeHUN (BO3MOKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), C oOpasliaMu yAOOpEHHil; B3aUMOJECUCTBHE
KOHIEHTPUPOBAHHOW  a30THOM KHUCJIOTBI C MEIbI; M3YYCHHE MOJEJEH
KPUCTAJUIMYECKUX PENIeTOK anmasza, rpadura, MOJEKybl (QyJIepeHa, MOJEKYI
OpraHMYECKUX BEILECTB; O3HAKOMIICHHE C MPOLECCOM aacOpOLMU PACTBOPEHHBIX
BEILIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM MPOTHMBOTra3a; 03HAKOMJIEHHUE C
NPOAYKIIMEH CHJIMKATHOW MPOMBIIUICHHOCTH; MPOIECCHl OKpaIIMBaHUS TIJIaMEHU
KaTUOHAMU METAJLJIOB;

14) wucnonp30BaTh MOJYYEHHBIE XUMHUYECKHME 3HAHUSI B Pa3JIMYHBIX
CUTYaIMSIX:-TIPUMEHEHHS BEIIIECTB U MAaTEPUATIOB B OBITY, CEIbCKOM XO3SIICTBE, Ha
MPOU3BOJICTBE, B IMPOLIECCE PEUICHUS MPAKTUYECKUX 3a7ad B TOBCEIHEBHOM
JKU3HU, MPEIYNPEKICHUS SBJICHUN, HAHOCSIIMX BpeI 3I0pPOBBI0 YEJIOBEKA U
OKpYyXXarolel cpeae; MNPUMEHEHUs TMPOAYKTOB TepepabOTKU  MPHUPOIHBIX
VMCTOYHUKOB YTJIEBOJOPOJOB (Yyrojib, NPUPOAHBIA Ta3, HePTh) B OBITY H
MPOMBINJICHHOCTH, 3HA4Y€HUs KUPOB, OEJIKOB, YIJIEBOJOB JUIsi OpraHu3ma
YeJI0BEKa;
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10 KJIACC

1)  packpbIiBaThb CMBICII OCHOBHBIX XMMHUUYECKUX MOHSITHUN: KOBaJCHTHAas
MOJISIpHAsA CBA3b, KOBAJIEHTHASI HEMOJIAPHAs CBSA3b, MOHHAS CBS3b, METAINYECKAS
CBA3b, KAaTHOH, AHWOH, OJJIEKTPOJUT M HEIIEKTPOJUT, 3JIEKTPOIUTHYECKAS
JTUCCOLIMAIINS, PEaKIMM HOHHOIO OOMEHa, OKHUCIWTEIh M BOCCTAHOBHTEID,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIC PEAKIIMHM, OKHCIEHHE U BOCCTAHOBJICHUE,
oOpaTuMble M HEOOpaTUMbIE PEAKIUH, CKOPOCTh XUMHUYECKON peakiiuw,
npenenbHo  gomyctuMas — koHuneHtpauus  (IIJK), wimoctpupoBaTh — uX
B3aMMOCBSI3b U MPUMEHATH 3TH MOHSATHUS MPU ONMUCAHUU CBOMCTB BEIECTB M UX
IIPEBPAILICHU;

2)  HUCHOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIS COCTaBJICHHS (opmyl
BEIIIECTB, MOHHBIX YPABHEHUN U YPaBHEHUI OKHUCIMTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKkuui;

3)  pacKpbIBaTh CYLIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca 3THX peakLuid;

4)  OpOrHO3UpOBaTh CBOMCTBA HM3YYEHHBIX KJIACCOB/TPYMI BELIECTB B
3aBUCHUMOCTH OT UX COCTaBa U CTPOEHUS; BOBMOKHOCTh MPOTEKAHUSI XUMUYECKUX
PEBPALCHUN B PAa3IMYHbBIX YCIOBUSIX;

5)  TpOBOAWUTH BBIYUCIEHUS OTHOCUTEIBHON MOJEKYJISPHON M MOJISIPHOU
Macchbl BEHIECTB; C HCIOJIb30BAHUEM IOHSATHM «MaccoBasl HOJII XUMHUYECKOTO
AJIEMEHTa», «MACCOBAas J0JIs pACTBOPEHHOTO BEIIECTBA B PACTBOPEY; KOJINUYECTBA
BEIIESCTBA, 00bEMA ra3oB;

6) OpOBOAWTH paCUETbl 1O YPABHCHUSIM XUMHUYECKUX PEAKIIUI:
KOJIMYEeCTBa, 00BbEMa, MAcCChl BEIIECTBA MO HM3BECTHOMY KOJIMYECTBY, OOBEMY,
Macce peareHTOB MM MPOAYKTOB PEaKIIHH;

7)  cinenoBaTh MpaBWIAM  MOJI30BAHUWA XUMHUYECKOHM MOCyAOH U
1a00paTOPHBIM 000PYIOBAaHUEM, a TaK)Ke MPaBUIIaM OOpallleHHsl C BEIECTBAMH B
COOTBETCTBUM C MHCTPYKIHUSIMH TIO BBIMOJHEHUIO JAOOPATOPHBIX XUMHUUYECKUX
OMBITOB MO TOJYYEHHIO M COOMpAHUIO Tra3000pa3HbIX BELIECTB (aMMHaKa U
YIJIEKUCIIOTO ra3za) (MpyU HAJIUYKMUA BO3MOXHOCTH WJIU MPOBOAUTH BUPTYaIbHBIC
nabopaTopHbIe paboThI);

8) MPOBOAUTHh PEAKIUM, NOATBEPKIAOIINE KAaYECTBEHHBIM COCTaB
pPa3JIMYHBIX BEMIECTB: pPACMO3HABaTh OMNBITHBIM IYTEM: XJIOpUI-, HOIUA-,
cynbdar-, kapOoHaT-, cwiIMKaT-, (pochar-aHHMOHBI, TUAPOKCHUII-UOHBI, KAaTUOH
aMMOHUSI U KaTHOHBI METa/IOB (MarHusi, Kaimblius, amtoMunus, xenesa (II) u
(IIT), menu (II), muHKa), IPUCYTCTBYIOIIKUE B BOJHBIX PACTBOPaX HEOPTaHUUECKUX
BELIECTB; MOATBEpKAaromre ampOoTepHbIE CBOWCTBA OKCHUAOB M THIIPOKCHUIOB
QTIOMUHUS, ¥ IIUHKA (MIPYU HAJUYUU BO3MOXKHOCTH WM MIPOBOJAUTH BUPTYyabHBIC
nabopaTopHbIe pabOThI);

9) HabmogaTh W OMHUCHIBATH XMUMHYECKHE AKCIEPUMEHTHI (BO3MOXKHO
MCIIOJIb30BAaHNE BUACOMATEPHUAJIOB): OMBITHI, WUIIOCTpUpYIONUE (Pu3nydeckue u
XUMHUYECKUX CBOMCTBA raJIOT€HOB U UX COCAUHEHUN (BO3MOKHO HCIOJIb30BAHHE
BHUJICOMATEPHAJIOB); O3HAKOMJIEHWE C o0pas3iaMu XJIOPHUAOB (TaJOTCHHIIOB);
03HAKOMJIEHUE C MOJCIISIMU KPUCTAINTMYECKUX PELIETOK HEOPraHUYECKHX
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BELIECTB: METAJUIOB M HEMeTauioB (rpadura u ammasa), CIOXKHBIX BEIIECTB
(xmopuga HaATpHs);  ONBITHL, WJUIFOCTPUPYIOIIME 3aBUCUMOCTb  CKOPOCTH
XUMHUYECKON peaklMu OT BO3ACUCTBHS pPa3IMUYHBIX (PAKTOPOB; HMCCIEIOBAHUE
AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB; OMNBITHI, WILUIFOCTPUPYIOLIUE MPOLIECC
IUCCOLMAIMKN  KHUCJIOT, IIejaoYed u  cojedl  (BO3MOXKHO  HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHUE ¢ 00pa3liaMy METAJUIOB U CIIABOB; U3yUEHUE
pE3yIbTAaTOB KOPPO3UM METAJUIOB, B3aMMOJCHCTBHS OKCHIA KaJbLMSA C BOJOH,
opouecca TOPEHHs JKele3a B KHUCIOpoAe  (BO3MOXHO — HCIOJIb30BAHUE
BUJICOMATEPUATIOB); OMbBITHI, WJUIIOCTPUPYIOIIME MPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMIl: TOPEHHE, PEAKUUU pa3JIOKEHUS, COCAUHEHUS;
O3HaKOMJIEHHME C oOOpa3naMu Cepbl U €€ COCOUHEHUSAMH; O3HAKOMIICHHE C
¢usznyeckumMu CcBoicTBamMH a3oTa, (Gochopa U UX COEAMHEHUU (BO3MOXKHO
HCIIOJIb30BAaHUE BUJIEOMATEPHATIOB), C 00pa3lamMu yJI0OpeHUi; B3auMOIECTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCIOTBI C MEAbIO; HW3YyYEHHE MOJEIEH
KPUCTAJNIMYECKUX PELIETOK anMasa, rpaura, MOJEKYJbl (pysuiepeHa, MOJIEKYI
OpPraHUYECKUX BEILECTB; O3HAKOMJIEHUE C MPOLECCOM aCOPOLIUU PACTBOPEHHBIX
BELIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOWCTBOM MPOTUBOIA3a; 03HAKOMIICHHE C
OPOAYKIMEH CUIMKATHOM IMPOMBIIUICHHOCTH; IIPOLECCH OKPAIIMBAHUS TUIAMEHU
KaTHOHAMH METaJUIOB;

10) wucnonp30BaTh TNOJYYEHHBbIE XWMUYECKHE 3HAHUA B Pa3IUYHBIX
CUTYAalLMsIX: PUMEHEHHs BEUIECTB U MaTepUajioB B OBITY, CEIbCKOM XO3SMCTBE,
Ha IPOU3BOJICTBE, B MPOLECCE PELICHUS MPAKTUYECKHX 3aJlay B MOBCEIHEBHOM
KU3HHU, TPEIYyNPEeKICHUS SBICHUWA, HAHOCSIIMX BPEd 3I0POBbIO0 UEJIOBEKA U
OKpY’Karollled cpefe; MPUMEHEHHUS TNPOAYKTOB MepepadOTKU MPUPOIHBIX
MCTOYHHMKOB YTJEBOAOPOAOB (yroib, NPUPOAHBIA ra3, He(pTb) B OBITY U
IPOMBILUIEHHOCTH; 3HAa4Y€HUs] JKUPOB, OEJKOB, YIJEBOAOB [UIsl OpraHu3Ma
YEJIOBEKa,;

11) mnpuUMEHSTb OCHOBHBIE OIEpPAlMU MBICIUTEIBHON NIEATEIbHOCTH IS
M3Y4YEHUs] CBOMCTB BELIECTB M XHWMHUYECKUX PEaKUUl; €CTeCTBEHHOHAYYHbIE
METOJIbl TMO3HaHUs (B TOM 4HCJEe HAOMIOJCHUE, HU3MEPEHHE, MOJECTUPOBAHUE,
AKCIIEPUMEHT (pEaJIbHbIN U MBICJIEHHBIN );

12) wucnonp30BaTh MpPH BBINOJTHEHUM YYEOHBIX 3aJaHHM, MOATOTOBKE
MPOEKTHBIX U HCCIEAOBATENbCKUX PAOOT HAYYHO-NOMYJSIPHYIO JIMUTEpaTypy,
CIpaBOYHbIE MaTepuajbl, UICTOYHUKU HMH(popMauuu B cetu WHTepHeT; BianeTh
npueMaMu MpeoOpa3oBaHus HMH(OpPMALMM M3 OJHOW 3HAKOBOW CHUCTEMBI B

APYTYIO,
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8 KJIACC

TEMATHYECKOE IINIAHUPOBAHUE

(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 — pe3epPBHOE BpeMsl)

IIpumepHbIe TEeMBI,
pacKpbIBaoLIue
JAHHBIA pa3aea

NPOrpamMmsbl,

U KOJIMYEeCTBO 4YacoB,

OTBOAMMOE HA X

OcHOBHOe coepkaHue

OcHoBHbIE BUIbI A€ATEJIbHOCTH oﬁyqammnxcn

MPOTEKaHHUSI XUMHUUECKUX PEAKIIUH.
3HAKOMCTBO  C MpaBUIaMU
06€30MacCHOCTH U MpUEMaMH pabOThI
B XUMUYECKOH JTabOpaTopuu.

JleMoHcTpan U

1. JlaGopaTtopnoe
o0opyI0BaHue.

2. Pazmmunnie BUIBI

HU3ydeHHne
Pasjen 1. [lepBonavanbHble XuMu4eckue nousitus (20 u)

Tema 1. Xwmma — [[Ipenmer xumuun. Ponb xumMum BPacKpbIBaTh CMBICH U3yYaeMbIX MOHATHIA.

BaKHasl 00J1acTh  PKU3HU yeloBeka. XuMus B cucTteMmePackpbiBaTh poiib XMMUU B IPHUPOJIE U KM3HHU UEIOBEKa, €€ CBA3b C JIPYTUMHU

eCTeCTBO3HAHUS U [HayK. HayKaMH.

NMPaKTUYeCKOi MeTo bl TO3HAHUS B XUMUH. Pa3znuyarh yMCTHIE BEIIECTBA U CMECH; OJTHOPOJHbIE U HEOITHOPOJAHbBIE CMECH.

nesiTeJIbHOCTH Tena wu BemectBa. Dusnueckue |Paznuyarh GusnuecKkre U XUMUYECKUE SBICHUS.

YeJIOBEKa CBOMCTBA BELIECTB. ArperatHoe |Onpenensts NpU3HAKU XUMUYECKUX PEAKIUI U yCIOBUS UX MPOTEKAHUS.

(5a) COCTOSIHME  BEIIECTB. Yucteie |CrenoBarh MpaBuUiaM MOJb30BAaHUS XMMHUYECKOW IMOCYIOM M J1aOOpaTOpHBIM
BEIIECTBA U CMECH. 00opyAOBaHUEM, a TAaKXKe MpaBUiIaM OOpaIIeHUs ¢ XUMUYECKUMU BEIIECTBAMHU B
CriocoObl  pa3lielleHHs  CMECEH. |COOTBETCTBUH C MHCTPYKLHUSMHU O BBIIOIHEHHIO MPAKTUYECKUX padoT.
duznueckne u xumuueckue |[[maHupoBaTh W TPOBOJIUTH XUMHUYECKUNM OSKCHEPUMEHT IO U3YUYCHHUIO |
sBieHus. IIpu3sHaku W ycnoBHUS |[ONUCaHUIO (PU3MYECKHX CBOMCTB BELIECTB, CIOCOOOB pa3ieNeHus cMmecei

BEILICCTB.
Vcnonp30BaTh MpU  BHIIOJHEHUM  y4yeOHBIX 3aJaHUl W B Ipolecce
MCCIIEI0BATEIBCKOMN JESTEIbHOCTH HAy4YHO-TIOMYJISIPHYIO JUTEpPATypy

XUMHYECKOTO COJIEPKaHNUs, CIPAaBOYHBIE MaTEpHAIIbI, pecypchl IHTEpHEeTA.
BeicTpanBaTh pa3BEpHYTbIE NHCBMEHHBIE W YCTHBIE OTBETHI C OIIOPOM Ha
nH(pOpMaLKIo U3 yueOHHKA U CIIPAaBOYHBIX MaTepUaioB, FPaMOTHO UCIIOJIb30BATh
V3YYEHHBIN OHATUIHBIN annapar Kypca XUMHH.
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XUMHUYECKOU MOCYbI.

3. OGpa3iibl BEIIECTB.

4. CnocoObl pa3aeneHust cMeceit
(punapTpOBaHME, BBITIAPHBAHUE,
MUCTHILIAIMS, XpoMaTorpadus).
JlaGopaTopHble ]|
NMpaKkTH4YecKue padoThl
VlabopamopHule onvimul:

Onucanne (GU3NYECKUX  CBOWCTB
BeliecTB. PasmeneHue cmecu ¢
MOMOIIBI0 MarHuTa. [Ipakmuueckue
pabomui:

Ne 1. IlpaBuna
maGopaTopuu u
oOpamieHust ¢
000pyI0BaHUEM.
Ne 2. Paznenenue cmeceil (Ha
npuMepe OUYHUCTKHU
OBapEHHOM CcOJIN)

paboTel B
MPUEMBI
1a00paTOPHBIM

Tema 2. BemecrBa
U XUMHYeCKHe peaKkiuu
(154)

ATOMEI U MOJICKYIJIBI. XHUMHYECKHUE

PIEMEHThl. 3Haku  (CHMBOJIBI)
XMMHYECKHUX JIEMEHTOB. [IpocTeie
u CJIOKHbBIE BEIIIECTBA.

ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi popMyna. BaneHTHOCTE
aTOMOB  XHMHYECKHX  DJIECMCHTOB,
3aKoH IMOCTOSTHCTBA COCTaBa
BemecTB. OTHOCHUTENbHAS aTOMHAas
Macca. OTHOCHUTENIbHAS
MOJIEKYJIsIpHass Macca.  MaccoBas
IO XMMUYECKOro dJIEMEHTa B

COCIHCHHUMU. duznueckue H

[IpyMeHSATh eCTeCTBEHHO-HAyYHbIE METO/IbI IO3HAHU (B TOM YuCIie HaOIr0/IeHue,
MOJIETUPOBAaHUE, SKCIIEPUMEHT) UM OCHOBHBIE OMNEPALUU  MBICIUTEIbHON
NesITeIbHOCTH  (CpaBHEHHUE, KiacCU(UKalus) s U3yYeHUs BEIIeCTB U
XUMHYECKUX PEAKIUM.

PackpbIBaTh CMBICT M3y4aeMbIX IOHATUN U 3aKOHOB M IPUMEHATH 3TH IOHSATHS
[IpY ONKMCAHUM CBOMCTB BELIECTB U UX MPEBPALLECHUN.

PaznuuaTh Qu3nueckue 1 XUMUYECKUE SIBICHHS, OOBSICHATh UX CYIIHOCTh C TOUKU
3pEHHS] AaTOMHO-MOJIEKYJIIPHOTO YYEHHS.

OnpenensTb NPU3HAKA XUMUYECKUX PEAKIIUH, YCIOBUS UX IPOTEKAHNUS.
OOBACHATH CYITHOCTh (PU3NYECKUX U XUMHUECKUX SBJIEHUN C TOUKHU 3PEHUs
ATOMHO-MOJIEKYJIIPHOTO YUYECHHUS.

KiaccupunupoBaTs XUMHYECKHE peakluy (110 YUCIY U COCTaBy pearupyronmx u
00pa3yIOINXCs BELIECTB).

XUMHNYECKHUEC SABJICHUS.

CoCTaBIATh (I)OpMyJ'IBI 6I/IHapHLIX BCIICCTB II0 BAJCHTHOCTHU U OHNPCACIIATH
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Xumnueckas peaxkuus. [IpuszHaku
W yCIIOBUSL NPOTEKAHUS XUMHUYECKHX]
peakuuii. XMMUYECKUE YPABHECHHUSL.

Turbl XUMHYECKHUX peakuuit
(coenuHeHus, pa3IoKEHMS,
3aMeIlCHHUSI, oOMeHa). 3akoH
COXpaHEHHUs MaCChl BEIIECTB.

M. B. JlomonocoB —
Y4EHBIA-IHIUKIIONIEUCT.
lemoHCcTpanmn

duznyeckue ABJICHUs (pacTUpaHUe
caxapa B CTyIKe, KWIECHHE U
KOHJICHCALIUS BOJBI U T. 11.).

XuMudeckue sBICHUS  (TOpEHHE
CBEYH, paziioxKeHue caxapa,
B3aWMO/JICHICTBUE CEPHOM KHUCIIOTHI C
XJIOpUIOM  Oapusi,  pa3ioXKeHHEe
TUIPOKCHIA menu(Il),
B3aUMOJICHCTBUE JKelie3a C CEepoi,
B3aWMO/ICICTBUE Kenesa c
pactBopoM conu meau(Il)).
OnpIT, WUIIOCTPUPYIOINN
COXpPaHEHUS MaCCHI.

JlabopaTopHble U NpPaKTHYECKHE

3aKOH

padoThI

VlabopamopHule onbimbi:

[Ipumepsl  (u3mUeckux  SBJICHHIH
(maBeHUE BOCKA, TasHUE JIbJIA).
[IpuMepsl  XMMHYECKUX  SIBICHUH

(mpokanuBaHWEe MEIHON MPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHUCJIOTOM),
Mojenu aTOMOB M MOJIEKYJI.
\Boiuucnenusn

BaJICHTHOCTH 110 (hopMyJiaM BEIIEeCTB.

PaccTaBisaTh KOOQGUIMEHTH! B YPABHEHUSIX XUMUUECKUX PEAKLIUH.

CrnenoBarh mpaBHJIaM TOJb30BAHUS XHUMHYECKOW IOCYAOH M J1abOpaTOpHBIM
000pyI0BaHUEM, a TAKXKe MpaBHIaM 0OpallleHus C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSAMU TI0 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUECKUX OTIBITOB.
lcnonb30BaTh NpU  BBIIOJHEHMHM y4eOHBIX 3aJaHuii W B Ipouecce
MCCIIEI0BATEIBCKON JESATEIIBHOCTH Hay4HO-IIOIYJIIPHYIO IuTeparypy
XMMHYECKOIO COJEPKaHus, CIIPABOYHBIC MaTepHalIbl, pecypchl HTepHEeTa.
BricTpauBarh pa3BEPHYTbIE IIMCBMEHHBIE M YCTHBIE OTBETBI C OIOPOM Ha
nHGpOpMAILMIO U3 YUeOHHUKA U CIPAaBOYHBIX MaT€pPHaJIOB, IPAMOTHO UCIIOJIb30BaTh
3y4YEHHBIN OHATUIHBIN anmapaTr Kypca XUMHAH
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— OTHOCUTEJIBHOM MOJIEKYJISIPHOMN
MAacChI BEIIECTB;
MaccoBOM  JIOM  XHUMHUYECKOTO
DIIEMEHTA 110 GOpMYJIe COCTUHEHUS

Pa3nen 2. Baxkneiinue npeacraBuTe Il Heopranudeckux Bemrectn (30 1)

Tema 3. Bo3nyx,
Kucsopoa.

IlousiTue 00 oxcHaaxX

(54)

Bo3nyx — cMmech razoB. CocraB
Bo3ayxa. Kucnopong — asyiemeHT u
npoctoe  BemecTBo. O30H
QITOTPOITHAS Moupukanms
KHCIIOpO/Ia. Haxoxnenue
KHCII0pOoJia B Mpupoje, pusnyeckue
U XUMHYECKHE CBOMCTBa (peakuuu

OKHUCJIEHUS, TOpeHue). YCIOoBUS
BO3HUKHOBEHUS M MPEKpaIICHUS
ropenus. [lonsarue

00 oKcHJax.

CniocoObl TOJIy4eHHUsl KUCIOpoJa B
mabopaTopuv U TMPOMBIIIIICHHOCTH.

[TpumeHnenue KHCJIOpO/1a.
KpyroBopot KuC0po/ia B IpUpOJE.
TennoBoit  3¢ddexkr xumuyeckoi
peaxIum, TIOHATHE 0
TEPMOXUMHUYECKOM YpaBHEHHUH,
DK30- u SH/IOTEPMHUYECKUX
PEAKIIHSX.

TormBo (HedTh, yroiib U MeTaH).
3arps3HEHUE BO3/lyXa, CIIOCOOBI €ro
[PEIOTBPALLECHUS. VYcunenue
napHUKOBOTO 3 dexTa, pazpyieHue
030HOBOTI'O CJIOS.
JleMOHCTpanun

BsaumoneiictBue docdopa, cepbl

PackpbIBaTh CMBIC WM3y4aeMbIX IOHATHA W IPUMEHATH OTU IOHATUSA IIPH
OIMCAHUU CBOMCTB BELIECTB U UX IIPEBPALLICHUM.

XapakTepu3oBaTh (ONMCHIBATH) COCTaB BO3IyXa, (PU3MUECKHE M XUMHYECKUE
CBOWCTBA KUCJIOPO/a, CHOCOOBI €ro MHOJy4YeHHs, NMPUMEHEHHE U 3HAYeHHE B
[IPUPOJIE U )KU3HU YEIIOBEKA.

CpaBHUBATh peaKLIMKU FTOPEHUS U MEAJIEHHOTO OKUCIICHHUS.

CoOupath npuOOPHI 15 MOITYUYEHUS KUCI0poaa (BBITECHEHUEM BOJbI U BO3/1yXa).
Pacrio3HaBaTh ONBITHBIM IIyTEM KUCIIOPOJ.

Vcnonb30BaTh XUMUUECKYI0 CHUMBOJMKY JUIsl COCTaBlIeHUs! (hOpMyJ BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEAKIIUI C yYaCTHEM KHCIOPO/a.
OOBACHATH CYIIHOCTh 3KOJOTMYECKHX IMpOOJIEM, CBA3AHHBIX C 3arpsi3HEHUEM
BO3yXa.

CnenoBatp npaBuiaMm Oe3omacHOW paboThl B 1a0OpaTOpUU MPH UCIHOIb30BAaHUU
XMMHUYECKOM Mocyabl U 00Opy/lOBaHMSA, a TakXke NpaBuUiIaM oOOpalieHus ¢
rOpPIOYMMHU BEILLIECTBAMH B OBITY.

[[nannpoBaTh M OCYIIECTBISATh HA IMPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
[IPOBOJUTH HAOJIO/IEHNUS, 1€1aTh BHIBO/IBI 10 PE3yJIbTaTaM 3KCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B rpymrie.

lcnonb30BaTh NpU  BBIIOJHEHMHM Y4YeOHBIX 3aJaHUil U porecce
1CCIIeI0BATEIbCKON JEeSITEIbHOCTH Hay4HO-TIONYJISIPHYIO JUTEepaTypy
XMMHYECKOTO COJEPKaHUs, ClIpaBOUYHbIE MaTepualbl, pecypcsl HTEpHETA.
BoicTpanBaTh pa3BEPHYThIE MHUCbMEHHBIE M YCTHbIE OTBETHI C OINOPOM Ha
nH(pOpMAIMIO U3 yUeOHUKA U CIIPABOYHBIX MAaTepUAJIOB, TPAMOTHO MCIOJIb30BaTh
3y4YEHHBIN NOHATUIHBINA annapaT Kypca XUMHH.

B
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U JKeJie3a C KHCIOPOA0M (BO3MOXHO
MCII0JIb30BAHUE BUJICOOTIBITOB).
Ornpenenenue co/iepKaHus
KHCJIOpOJia B BO3AYXE.

OnbITHI, JIEMOHCTPUPYIOIIHE
yCIIOBUS BO3HHUKHOBEHUS u
[IPEKPAIICHUS TOPEHUSI.
JlabopaTopHble U NMpaKTHYeCKHe
padoThI

Vlabopamopmubwiii onvim:
O3nakoMjieHHe ¢ oOpasuamu
OKCHIIOB. [Ipakmuueckas paboma:
Ne 3. [lonyuenue u cobupanue
KHCIJIOPOJIa, U3YUEHHE €r0 CBOMCTB.
\Boiuucnenusn

— MOJIEKYJIIPHOM MAcChl KMCIOPOJa
1 030HAa HA OCHOBAaHUU aTOMHOMU
MacChl XMMHUYECKOT'0 3JIEMEHTA

Tema 4. Bopopoa.
IlonsaTHne 0
KHCJOTAaX U COJAX

(5 1)

Bonopon — »31eMEHT M NpocToe
BelllecTBO. HaxoxxaeHnue B npupoe,
buznueckue u XUMUYECKHE
CBOICTBA (Ha npuMepe

B3aMMO/ICICTBUS ¢ HEMETallIa- MU U
OKCHJAMHU METAJIJIOB), MPUMEHEHUE,
CHOCOOBI MOTYYEHHUS.

[ToHsATHE O KMCTIOTaX U COJISIX.
JleMOHCTpaL Ul

[Tonyuenue, coOupanue u
pacrio3HaBaHKE BOJOPOJIA.

["'openue Bogopoaa.

Bzaumopeicreue BOAOpOIA

okcumom meau(1l).

C

PackpbIBaTh CMBICII M3Y4Ya€MbIX MOHATHH M MPUMEHATh STH HNOHATHS NpU
ONMCAHUU CBOMCTB BEILECTB U UX MPEBPALLECHUN.

XapakTepu3oBaTh (OMUCHIBaTh) (PU3MUECKUE M XUMHUECKHE CBOWCTBA BOJOPOJA,
CIIOCOOBI €r0 MOJTYUYEHHUs], IPUMEHEHHE.

CoOupats npubdop AJIs MOTyUYEHHUs] BOAOPOAA.

cnonib30BaTh XMMUYECKYIO CUMBOJIMKY JUISL COCTaBJIEHUs (DOPMYJT BELLIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUECKUX PEAKIUI C yyaCTHEM BOJIOPOJIa.
CnenoBath npaBuiam 0e30macHoOi paboThl B 1a00OpaTOPUU MPHU HCIIOIb30BAHUH
XMMHAYECKOH MOCyAbl M OOOpYJOBaHUS, a TaKkKe IpaBUjaM OOpalleHus ¢
TOPIOYMMH BEIIECTBAMU B OBITY.

[[1aHupoBaTh M OCYLIECTBIATh HA MPAKTHKE XWMHUYECKHE HKCIEPUMEHTHI,
MTPOBOJIUTH HAOIIOJICHHUS, JIEJIaTh BBIBOJIBI IO PE3YJIbTaTaM dKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B rpymIie.
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JlaGopaTopHble 7
NMpaKkTu4ecKkue padorsl

Vlabopamopmbwiii onvim:
Bzaumopeiicrteue KHUCJIOT c
METaJUIAMH. IIpakmuueckas
paboma:

No 4. TlonmydyeHne u coOupaHme
BOJZIOPO/1A, U3YYEHUE €TI0 CBOMCTB.
Bovluucnenusn

— MOJICKYJISIPHOM MacChl BEIIECTBA
Ha OCHOBAaHMM aTOMHOW MAaccChl
XUMHUYECKHUX AJIEMEHTOB

Tema 5. KosinyecTBeHHBIE

OTHOLUEHHUS B XHMHH
(4 9)

KonngectBo BemiecTtBa. Mok,
MoutsipHast Macca. 3aKoH
ABorajgpo. MoisipHblli  00BEM
razoB. Pacy€rel Mo XMMHYECKUM
YpPaBHEHUSM.

JleMoHCcTpanus

OOpa3iibl BEHIECTB KOJIHMYECTBOM |
MOJIb.

Botuucnenun

— 00B€Ma, KOJIUYECTBA BEIIECTBA
raza 10 €ro  H3BECTHOMY
KOJIMYECTBY  BEIIECTBA  WJIH
00BEMY;

— 00bEMOB Ta30B MO YPaBHEHUIO
peakuM Ha OCHOBE 3aKOHa
00BEMHEBIX OTHOIIECHHMI Ta30B

PackpbIBaTh CMBICI M3y4YaeMbIX ITOHATUNA M NPUMEHATH OTU IOHATHS, & TAKKE
M3Y4YCHHBIE 3aKOHBI U TEOPUH JUIsl PELLICHUS PACUETHBIX 3aa4.

BbluKcisaTe MOJSIPHYIO MacCy BEIIECTB; KOJMYECTBO BEIECTBA, 00BEM rasa,
MaccCy BELIECTBa,

[IpoBOAUTH pacy€Tel IO YPAaBHEHUSAM XUMHUYECKHX PEAKLIUNA: KOJUYECTBA,
00bEMa, Macchl BELIECTBA 110 U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce pearcHToB
VIV TIPOJYKTOB PEAKIUU.

BoicTpauBaTh pa3BEPHYTHIE INHMCbMEHHBIE U YCTHBIE OTBETHI C OIOPOM Ha
nH(OpMaLINIO U3 yUeOHUKA U CIIPAaBOYHBIX MaTE€pPHUAJIOB, TPAMOTHO UCHOJIb30BaTh
V3y4EHHBIN NTOHATUIHBIN arnapar Kypca XUMHU

Tema 6. Bona.
PacrBopbl. IlonsaTne
00 OCHOBAHUAX

(54)

dusnuecke  cBoOiicTBA  BOJEL.
AHaM3 W CUHTE3 — METOMIbI
M3y4YEeHUSI COCTaBa BOJBI.
XMMHUECKHE CBONCTBA BOJIBI
(peakiuu ¢ MeTaJIamMH,

PackpbIBaTh CMBICT M3y4aeMbIX MOHSATHI M MPUMEHATH 3TU MOHSATHS NPU
ONMCAaHUU CBOMCTB BEILIECTB U X IIPEBPALLICHUMN.

XapakTepr3oBaTh PU3NUECKUE U XMMHUYECKHE CBOMCTBA BOJIbI, €€ pOJib KaK
[pacTBOpUTEIIA B IPUPOAHBIX MIpOLECCaX.

CoCTaBIsATh YpaBHCHHUA XUMHUYCCKUX peaxunﬁ C Y4aCTUCM BOJIbI.
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OKCUIaMU METAJIJI0B H
HEMETAaJUIOB).

CoctaB ocHoBanuii. Ilonstue 00
WHIUKATOpax.

Bona xak pactBopurenb. PacTBopsbi.
PacTBOpUMOCTB BEILIECTB B BOJIE.
HacplllieHHple ¥ HEHAaCHIIICHHbIE
pacTBOPBI. MaccoBas JIOJISt
BEIIECTBA B pacTBOPE.

Ponp pacTBOpOB B NIpUpOAEC U B
YKU3HU YenioBeka. KpyroBopoTt BoJIbI

B MIPUPOJIE. 3arpsi3HeHHe
npupoJHbIx  Boix.  OxpaHa u
OYHCTKA MPHUPOAHBIX BO.
JlemoHCcTpanumn

DIEKTPOJIN3 BOJIbl; CUHTE3 BOJBIL;
B3alMOJICHICTBHE BOJBI c
metannamu (Na, Ca) (BO3MOXKHO
VCIIOJIb30BAaHUE

BHIEOMaTEPHAJIOB).

PacTBOopeHne BEmeCTB ¢ pa3IMuHON
[PacCTBOPUMOCTBIO.

VccnenoBanue pacTBOPOB KUCIOT U
[1€JI0YEN C MOMOLIBIO HHIUKATOPOB.
JlabopaTopHble M NpaKTHYeCKHe
padoThI

[ Ipaxmuueckas paboma:

No 5. TlpuroTtoBiieHHE PAcTBOPOB C
ONpeNeNEHHONM  MaccOoBOM  JTOJIeH
[pacTBOPEHHOTO BEILECTBA.
Boiuucnenun

C HCIMOJb30BAHMEM TMOHATHUSA
«MaccoBasi  JIoJIsI  BellecTBa B

OOBACHATH CYIIHOCTh SKOJIOTMYECKUX IpPOOJIEM, CBA3AHHBIX C 3arpsA3HEHUEM
MPUPOJHBIX BOJI, CIOCOOBI OYMCTKH BOJIBI OT MPUMECEH, MEpBI IO OXpaHe BOJ OT
3arps3HEHUs.

[lnanupoBaTh M OCYLIECTBIATH HA MPAKTUKE XHWMHUYECKUE OKCIIEPUMEHTHI,
[IPOBOJIUTH HAOJIOJEHNUS, JIeJ1aTh BBIBOJIBI IO PE3yJIbTaTaM SKCIEPUMEHTA.
CrnenoBarh mpaBwiaM 0e30mMacHON paboThl B Ja00OpaTOpUu MPH HCHOIH30BAHUU
XMMHUYECKOHN MOCY/Ibl U 000PYL0BaHMSL.

[IpoBOAUTH BBIYMCIIEHUS C IPUMEHEHUEM IOHATHUSI «MaccoBasi J0Js BEIIECTBA B

pacTBOpe».
Vcnonp30BaTh 1pu  BBINOJIHEHMHM Y4YeOHbIX 3aJaHMMl W B IpoLecce
1ICCIIEI0BATEIbCKON NEeATEIbHOCTH Hay4HO-IOIYJIAPHYIO JIUTEpaTypy

XUMHUYECKOTO COIEpKaHNUs, CIIPaBOYHbIC MaTEpHUaIIbl, pecypcsl IHTepHeTa.
BoicTpanBaTh pa3BEPHYTHIE INHCBMEHHBIE M YCTHBIE OTBETBI C OIOPOM Ha
nHGpOpMAIHIO U3 YIeOHHKA M CIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO HCIOJIH30BATh
V3YUYCHHBIN MIOHATUIHBIN anmnapaTr Kypca XUMUAN
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PaACTBOPCH

Tema 7.
KJIACChI
HEOpraHuYecKHX

coeINHEeHn
(11 g)

OcHoBHEBIE

Knaccudukamust ~ HeopraHW4eckux
COCIMHEHU.

Oxcuapl:  coCTaB, KiacCH(pUKanus
(OCHOBHBIE, KHCIJIOTHBIE,
am(pOTepHBIC, HECOICoOpas3yromue),
HOMEHKJIaTypa (MEeXAyHapoaHas H
TPUBHUAJIbHASA).

[loydeHne ¥ XMMHUYECKHE CBOWCTBA
KHCJIOTHBIX, OCHOBHBIX u

aM(pOTEepHBIX OKCHJIOB.

OcHOBaHHSI: COCTaB, KJIacCU(DUKAIIHS)
HOMEHKJIaTypa (MEeXIyHapoaHas U
TPUBHAJIbHAS), buznveckue U
XUMHYECKHE  CBOHCTBA, CIIOCOOBI
[1OJTy4YECHUS. Kucnorsr: COCTaB,
KIaccupUKanus, HOMEHKJIaTypa,
bu3HYeCKre U XUMUYECKUE CBOWCTBA,)
CHOCOOBI MOTYYEHHUS.

Psin akTMBHOCTH METAJTOB.

Conu  (cpenHue): HOMEHKIATYpa,
CIIOCOOBI MOJTy4€eHus,
B3aUMO/IeiiCTBHE coneit C

METa/lJllaMH, KHCIOTaMH, IICJI0YaMH
1 COJISIMH.

['emeTnueckas CBA3b MCXKOY
KJIacCaMH HEOPraHUYECKUX
COCTUHEHUN.

JleMoOHCTpanun

OO6pa3ibl HEOPTaHWYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

KrnaccuduiupoBaThs H3ydaeMble BEIIECTBA [0 COCTaBY U CBOWCTBAM.

CocTaBisaTh (OPMYIBI OKCHIIOB, KUCIOT, OCHOBaHMM, COJICH M Ha3bIBaTh MX I10
MEXIYHAPOJAHOU HOMEHKJIAType.

[IporHo3upoBaTh CBOWMCTBA BEIIECTB HA OCHOBE OOIIMX XMMHUYECKHX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYII BEIIECTB, K KOTOPHIM OHU OTHOCSATCA.

CocTaBisIiTb ~ MOJIEKYJISIDHBIE ~ YpaBHEHHUS  PEaKIUM,  WUIUIIOCTPUPYIOLIUX
XUMHYECKHE CBOMCTBA M  CIOCOOBI TOJNY4YEHHUS BEIIECTB H3YYCHHBIX
KJIACCOB/TPYIII, & TaK)Ke MOJATBEPIKIAIOMINX TEHETUYECKYIO0 B3aHMMOCBSI3b MEXITY
HUMH.

[Ipon3BOUTH BHIUUCICHUS IO YPABHEHUSIM XUMUYECKUX PEAKIIUAMN.

[[naHupoBaTh M OCYLIECTBJISITh HAa NPAKTUKE XUMHUYECKHUE SKCIIEPUMEHTHI,
[IPOBOAMTH HAOJIIO/IEHUS, JI€NaTh BBIBOJIBI 110 pe3yiIbTaTaM SKCIIEPUMEHTA.
CrnenoBath mpaBuiiaM 0e30MacHON paboOThI B JIaOOPATOPUU MPHU HCIIOJIB30BAHUU

XUMHUYECKON NOCY bl U 000PY10BaHUS.
lcnonb3oBaTh MpHU  BBIIOJHEHMHM Y4YeOHBIX 3aJaHUMii M B mpolecce
MCCIIEI0BATEIbCKOM NeSITeNIbHOCTH HAy4YHO-MTOMYJISIPHYIO JIUTEepaTypy

XUMUYECKOTO COIepKaHUs, CIIPaBOUYHbIE MAaTEPUAIIbI, pecypchl MHTepHeTa.
BeicTpanBaTh pa3BEPHYTHIE IHMCBMEHHBIE W YCTHbIE OTBETBI C ONOPOM Ha
nHpOpMaLKIO U3 y4eOHUKA U CIIPAaBOYHBIX MAaTE€pPHUaIoOB, IPaMOTHO HCIOIb30BATh
V3YUYEHHBIN OHATUIHBIN ammapaT Kypca XUMHAH

BzaumozelnicTBue pactBopa CEpHOU
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KHCJIOTHI ¢ okcuioM meau(1l).
Peakuusa HeHTpanu3anuu.
BeiTecHeHHE ~ OAHOrO  MeTaia
TIPYTUM U3 pacTBOpa COJIH.
JlabopaTopHble U NMpPaKTUYeCKHUe

padoThI

JlabopamopHvle ONbIMbL:
Bzaumopeiicteue KHUCIIOT c
METaJUIAMH. [Tonyuenue
HEPACTBOPHUMBIX OCHOBAHUHU.

B3aumojieiicTBHE  HEpaCTBOPHUMBIX
OCHOBAHHI ¢ KHCIOTaMHU.
Paznoxenne rtunpokcuga meau(Il)
[P HAarPECBAHUU.

[Ipakmuueckas paboma:

Ne 6. Perienue 3kcriepuMeHTaJIbHbBIX
3aga4 1Mo TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCTMHCHUI.
Botuucnenun

— TI0 ypPaBHCHUSM XHMHYECKUX
peaKkuuii

Paznen 3. [lepuoanueckuii 3axon u [lepnoanyeckas cucrema xumnueckux djementToB /. U. MenpaesneeBa.
CrtpoeHue aToMOB. XUMH4YeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBbIE peakuunu (15 u)
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Tema 8.
[leproauyeckuii 3aKoH
H Ilepuoauyeckas
cHCTEMAa XHMHYECKHX

jaementos /I, n.
MemnaeseeBa.
CTpoeHue aToma

(7 1)

[lepBble MOMBITKH KJIAcCUPUKALIUN
XUMUYECKHUX 3J1eMeHTOB. [loHsiTHE O

rpynnax  CXOAHBIX  DJIEMEHTOB
(IIesIoYHbIe W IEIOYHO3EMEIIbHBIC
METAJJIbI, TaJOreHbl, HWHEPTHbHIC
rasbl).

DJIEMEHTBI, KOTOpbIe  00pa3yroT
aM(pOTepHBIC OKCHJIBI u
TUIPOKCH/IBI. [Tepuoanueckuii
3akoH W [lepuonnueckas cucrema
XUMHYECKHX odjaemeHToB JI. H.
Menneneesa. Ilepuoasl, rpynisl,
noarpynnsl. ®dusmyeckuid  cMbICI
MOPSIIKOBOTO  HOMEpPA  DJIEMEHTA,
HOMEPOB Ieproa U IPYIIIbI.
Crpoenue aTOMOB. Cocras
aTOMHBIX saep. H3oTorml.
OJIEKTPOHBI. Crpoenue
DIIEKTPOHHBIX  000JI0YEK aTOMOB
MIEPBBIX 20 XUMHUYECKHX
3JIEMEHTOB [Tepuoanueckoi
cuctemsl /[. 1. Meneneena.
XapakTepucTuka XHMHYECKOT0

DJIIEMEHTa 10 €ro IOJIOKECHUID B
Ilepuoguueckoir cucreme J[. U
Meneneesa.

3HaueHue [Tepuoauueckoro
3akoHa U [leprnonanyeckoi cuCTEMBI
XUMHYECKUX 3JIEMEHTOB JUTSt
pa3BUTHA Haykd W npaktuku. . W.
MeHneneeB — y4€HBIN, IENaror u
rPaKJIaHWH.

JleMoHCTpanun

PackppIBaTh CMBICII IEPUOANYECKOTO 3aKOHA.

[loHMMaTh CylECTBOBaHME NEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
DIIEMEHTOB (M3MEHEHHE PAJUYCOB aTOMOB M JIEKTPOOTPHULIATEIEHOCTH)

1 UX COCIMHEHUH OT IOJIOKEHUS B IIEPUOJAUYECKOM CUCTEME U CTPOCHUS aTOMA.
YcTaHaBIMBaTh CBSI3b MEKY IOJIOKEHUEM 3JIEMEHTA B MEPUOJUYECKON CHCTEME
U CTPOEHHUEM €ro aToMa (COCTaB U 3apsj sjpa, oOlIee YKCIIO IEKTPOHOB U
pacIpeesIeHUe UX 110 3JIEKTPOHHBIM CJIOSIM).

[IporHo3upoBaTh XapakTep U3MEHEHHUs CBOMCTB 3JIEMEHTOB U UX COCAVHEHHH I10
rpynmnam u nepuoaam Ilepuoaudeckon CUCTEMBI.

XapakTepHu30BaTh XUMUYECKHE IIEMEHTHI IIEPBBIX TPEX IIEPUOIOB, Kalus,
KaJIBLIM 110 UX M0J0KeHuIo B [lepnoanyeckon cucreme 1. 1. Menneneesa.
CnenoBarh mpaBuiiaM 0e30MacHON paboThl B 1a00paTOpuu MPH UCHOIb30BAHUU
XUMHUYECKON NOCYbl U 000PY10BaHUS.

BbicTpanBaTh pa3BEPHYTHIE IHCBMEHHBIE M YCTHBIE OTBETHI C ONOPOM Ha
nH(pOpMaLKIO U3 YYeOHHUKA U CIIPAaBOYHBIX MaTepUaJIOB, TPAMOTHO UCIIOJIb30BaTh
W3Yy4YCHHBIN MOHATUIHBIN annapaT Kypca XUMHUH.

lcronp30BaTh TpPU  BBIMOJIHEHUH YYEOHBIX 3aJaHUMl  TEKCThl y4eOHHKa,
crpaBouyHble MaTepuainsl (Ilepuognueckyro cucteMy XUMHUYECKUX 2JIEMEHTOB /.
1. MenneneeBa, TabauIly pacTBOPUMOCTH KHUCJIOT, OCHOBAaHMM M CoJiell B BOJIE,
DIIEKTPOXUMUYECKUH Pl HANIPSIKEHUM METaJIOB).

Vcnonp30BaTh MpU  BBINOJIHEHWHM  y4eOHBIX 3aJaHMl W B Ipolecce
MCCIIEI0BATEIBCKOM JEATEIIBHOCTH HaYy4YHO-IIOMYJISIPHYIO JUTEpaTypy
XUMHUYECKOI0 COJIEpKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl IHTepHeTa
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KopoTkonepuoaHas u
TUTMHHOTICPUOTHAS dhopmbl
[Tepuonnueckoi CHCTEMBI
XUMU4YecKux oanemenToB . N
Menpeneesa.

OznakomiieHue ¢ oOpasmamu

METaJUIOB U HEMETAJIJIOB.
JlabopaTropHble U MPpaKTH4YeCKHe

padoThI
Jlabopamophuwiti onvim:
B3aumoneiictere TAJIPOKCUA

IMHKa C pacTBOpaMH KHUCIOT U
miejiouei

Tema 9. XumMmuueckas
cBsi3b. OKHCIUTEILHO-
BOCCTAHOBHTEILHEIE
peaKkuun

(8 1)

DIIEKTPOOTPULIATEITLHOCTh
XUMHAYECKHX 3JICMEHTOB.

aTOMOB

XuMudeckas CBSI3b (MoHHas,
KOBaJICHTHAS MoJIIpHAast u
KOBAJICHTHAsI HETIOJIIpHAs ).

CremneHb OKHCIICHHSI.

OKHUCINTENEHO-BOCCTAHOBUTEBH

bie peakiuu (OBP). TIpomecchr
OKHCIICHHS ¥ BOCCTAaHOBJICHHUS.
OKuCINUTENN U BOCCTAHOBUTEIH.
JleMoHcTpan MU
OKHUCINTENEHO-BOCCTAHOBUTEIHHBIE
peaKIuu: TOpeHueE, peaxiumn

Pa3JI0KEHUA, COCTUHCHUA

PackpbIBaTh CMBICI H3y4aeMbIX MOHSTHA.

OnpenensTs BUJ XUMHYECKON CBSI3U B COCTUHEHUH.

OnpenensTh CTENEHb OKHCIECHUS XUMUYECKOro 3JeMeHTa Mo (opmyse ero
COCIMHEHUSI.

OnpenensiTh AIEMEHT (BEIIECTBO) — OKHUCIUTENb U 3JIEMEHT (BEIIEeCTBO) —
BOCCTaHOBHUTEITb.

OOBACHATH CYLTHOCTH MTPOLIECCOB OKUCIIEHUS U BOCCTAHOBIICHUSI.

CoCTaBIATh JEKTPOHHBIA OaNaHC C YYETOM YHMCIIa OTAAHHBIX U TPUHATHIX
HIIEKTPOHOB.

CocCTaBIATh ypaBHEHHE OKUCIUTEFHO-BOCCTAHOBUTEIILHON PEAKIINH.
Vcronp30BaTh MPU  BBIOJHEHWH YYEOHBIX 3aJlaHUi  TEKCThl y4eOHUKa,
CIpaBOYHBIE MaTepHaIIbl (TIEPHOAMUYECKYIO CHCTEMY XHMHUYECKHX 3JeMEHTOB /.
1. MenneneeBa, TabIuIly pacTBOPUMOCTU KHCJIOT, OCHOBAHUHN U COJIeH B BOJE,
DIIEKTPOXUMHUYECKUH PsJl HAPSKEHUN METaJJIOB)
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9 KJIACC

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

IIpumepHbIE TEMBI,
packpbIBalouIue
JAHHBIA pa3aena

NMPOrpamMmbi,

U KOJIMYeCTBO YacCoB,

OTBOMMOE HA UX

OcHoBHOE coaepkanue

OcHOBHbBIE BUbI 1€ATEJILHOCTH 00y4al0NUXCHA

H3MEHCHHU CBOWMCTB XHUMHYECKHX
PJIEMEHTOB MEPBBIX TPEX MEPHUOIOB,
KaJIysl, KaJablUs U UX COCIMHCHUN B
COOTBETCTBUHM C  IIOJOXKECHUEM
JIEMEHTOB B MEePUOIUYECKON
CHUCTEME U CTPOECHUEM UX aTOMOB.
Knaccudukanus W HOMEHKIATypa
HEOPTraHUYECKUX BEIIECTB
(MexxmyHaponHas W TpPUBUAIbHAs).
XMMHUYECKHE CBOMCTBA  BEILIECTB,
OTHOCSIIUXCS K Pa3IuvYHBIM KiIaccam|
HEOPraHUYeCKUX COEIMHEHHM, HX
FEHETUYECKasl CBA3b HEOPTAaHUIECKUX
BCILIECTB.
Crpoenue
XUMHUYECKOM

BCIIIECTBA: BUJIBI

u THIIBI

u3ydeHue

Pa3nes 1. BemectBo m xumuyeckue peakuuu (30 1)
IloBTOpEHME ullepnonnuecknii 3aKOH.[XapaKTepu30BaTb XMMUYECKHUE AJIEMEHTBI IEPBBIX TPEX IEPUONOB, KU H
yriayoJienue 3Hanu|lIepnoanueckas CHUCTEMAKaJIbLUA 110 UX N0JI0KeHMIO B [lepunonnueckoni cucreme 1. . Menneneesa.
OCHOBHBIX Pa31e10BXUMHUUECKHUX 3JIEMEHTOB KitaccuuuupoBath 1 Ha3bIBaTh HEOPTaHUYECKUE BELLIECTBA U3YUEHHBIX KIACCOB.
Kypca 8 kiacca JI. W. MenneneeBa. Crpoenue |OnuceiBaTh OOLIME XUMHUYECKHE CBOMCTBAa BEUIECTB pa3jIMYHBIX KJIACCOB,
(6 4) aTOMOB. 3aKOHOMEPHOCTH B |[IOATBEP)KIaTh CBOMCTBA NMPUMEPAMU MOJIEKYJSIPHBIX YPaBHEHHH XHUMHUYECKHUX

peaKuunid.

Onpenensitb BHJ XUMHUYECKOM CBSI3M M TUI KPUCTAUIMYECKON pEIIETKH
BEILECTBA.

[IporHO3MpPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUSI.
BpicTpauBaTh pa3BEPHYTBIE ITMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
nH(pOpMaLKIo U3 yueOHHKA U CIPABOYHBIX MaTepUaoB, IPaMOTHO HUCIIOJIb30BATh
3y4YEHHBIN IOHATUMHBIN anmnapar Kypca XUMHUH.

Vcronb30BaTh MpU  BBINOJHEHUH  Y4E€OHBIX 3aJaHUid U mpouecce
VICCIIEI0BATEIILCKON JIEeATEITbHOCTH Hay4YHO-IIONYJIAPHYIO IuTEpaTypy
XUMHUYECKOIO COJIepKaHUs, CIIPABOYHBIE MaTepUallbl, pecypchl IHTEpHETA

B

CBA3U

34




KPUCTaJUIMYECKUX PEIETOK.
3aBUCHUMOCTb CBOMCTB BEILLIECTB OT
UX CTPOCHUSI.

JleMoOHCTpanuu

1. Mopenu KPUCTAIUIMYECKHUX
PEIETOK HEOPIraHUYECKUX BEIIECTB.
2. Kopotkonepuoanas u
JUTMHHOTIEPUOIHAS (bopMbI
[Tepuoauueckoit CHUCTEMBI
XUMUYecKuX anementos . WM.
MeHeneena

Tema 1. OCHOBHBI€
3aKOHOMEPHOCTH
XHUMHYECKHX peaKkuui

(84)

Knaccudukanus XUMHUYECKUX
peakuuii MO pa3JIuYHbIM IIPU3HAKAM
(10 YMCITy U COCTaBY yYacCTBYIOIIMX
B pEaKLUU BEIIECTB, 10 TEIJIOBOMY
b dexTy, M0 U3MEHEHHUIO CTeneHen
OKHCJICHUS XUMHUYECKUX
HIIEMEHTOB, MO O0OpaTUMOCTH, IO
YYACTHIO KaTalu3aTopa).

JK30- u 9HIOTEPMUYECKUE
peakuuu, TEPMOXUMUYECKUE
ypaBHeHHs. [loHsATHE O CKOpOCTH
XUMHUYeCcKon peakuuu. llonstue o
FOMOTEHHBIX U T€TEPOTrEeHHBIX
peakuusx. [lonsatue o0 oOpaTuMbIX
U HEOOpaTUMBIX  XUMHUYECKHUX
peakiusx. [loHaTHe 0 XUMHUYECKOM
paBHOBeCHH. (DAKTOPBI, BIMSIOLINE
Ha CKOPOCTh XUMHUYECKON pEaKIUu
" MI0JIO’KEHUE XUMHUYECKOTO
paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE

PackppIBaTh CMBICI M3Yy4YaeMBIX MOHATHI M NPUMEHATh ITU MOHATUSA IIPU
OIMCAaHUU CBOMCTB BEILECTB U UX IIPEBPALLECHUMN.

KnaccupunupoBaTh XMMUYECKHE PEAKLIMH 110 PA3IMYHBIM IPU3HAKAM.

'Y cTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHYECKOM PEaklMy OT Pa3IudHbIX
(hakTOpOoB.

[IporHO3MpOBaTE BO3MOYKHOCTH IPOTEKAHMS XWMHUYECKHX IpEBpalICHUN B
Pa3INYHBIX YCIOBUAX.

OrnpenensaTh OKUCIUTENb U BoccTaHoBuTeNb B OBP.

CocCTaBIATh 3JIEKTPOHHBIN OaJaHC peakLny.

[Ipon3BOAUTE BBIYACICHUS 10 XUMUYECKUM YPABHEHUSAM.

BeicTpanBaTh pa3sBEPHYTHIE IHMCBMEHHBIE M YCTHBIE OTBETBl C OIOPOM Ha
nH(pOpMaLKIo U3 yueOHUKA U CIPAaBOYHBIX MaTepUaoB, IPAaMOTHO MCHOJIb30BaTh
W3Y4YEHHBIN MOHATUMHBIN ammapaT Kypca XUMHUU.

Vcnonp30BaTh MpU  BBINOJHEHUH  Y4E€OHBIX 3aJaHui U nporecce
MCCIIEI0BATEIIbCKOU JEeATEIbHOCTH Hay4HO-IIOIYJIIPHYIO JIUTEPATYPY
XUMHYECKOTO COACPKAHUs, CIIPAaBOYHBIE MaTepHalbl, pecypcsl IHTepHeTa

B

peakimy (JIEKTPOHHBIN OajlaHC
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OKHCIIUTENIbHO-BOCCTAHOBUTEIIbHOM
pEaKIIMn).

JlemoHCTpauuu

1. 3aBUCUMOCTh CKOpPOCTHU
XUMUYECKON PEaKMu OT Pa3InuHbIX
(hakTOpOB.

2. Bo3zaeiicTBue kartanuzaTopa Ha
CKOPOCTh XUMHUYECKOU PeaKIiu.

3. Ilpumepbl HeoOpaTUMBIX H
00paTUMBIX PEAKIIMH.

4. Cwmenienue paBHOBeCHUs
XMMUYECKON peaKIuH.
Bovtuucnenusn

— KOJIM4YCCTBA BCIICCTBA, 00BnéMa u
MAaCChIl p€arcHTOB UJIK IMTPOAYKTOB I10
YPAaBHCHUAM XUMHUYCCKHUX peaKuHﬁ

Tema 2,
DJIEKTPOTUTHYECKAS

M CCOLMALIUSA.
XHMMHYeCKHe peakuuu B
pacTBOpax

(16 u)

Teopus JJIEKTPOIUTHIECKON
nuccolanuu.  ODJEKTPOJIUTBL U
HEQJIEKTPOJIUTHI. Katunonsi,
QHHMOHBI. MexaHH3M HCCOLMAIlH
BEILIECTB C pPa3IMYHBIMU BHJIAMH
XUMUYECKON CBSI3H. CreneHb
nmucconuanuu. CuiabHBIE U ClIa0bIe
PIEKTPOJIUTHI.

Peakinmu HOHHOTO oOMeHa,
yCIoBUsSI UX TpoTekaHusi. oHHbIe
YpaBHEHHUsI pEaKIIHil.
XUMHUECKHE  CBOICTBa
OCHOBAaHHWM U  COJIeH CBETE
[peICTaBICHUIA 00
PICKTPOJUTUYECKON  JAMCCOIMAIIHH.
Cpena  pactBopa. Ilonsitue o

KHUCIIOT,
B

CUAPOIIU3E COJICH.

PackpblBaThb  CMBICI  M3Y4YaeMbIX IOHATHM, a TakKkKe CMBICHI
DIIEKTPOJIUTUYECKON AUCCOLMALINH.

OOBSICHITH MPUUMHBI AJIEKTPONPOBOIHOCTH BOJHBIX PACTBOPOB.
CocTaBisITh ypaBHEHUs IHUCCOLMALMMA KHUCJIOT, LIEJIOYEd M COJIEH, IOJIHBIE U
COKpAaIEHHbIE HOHHBIE YPABHEHUS XUMHUUECKUX PEaKIMi HOHHOIO 0OMeHa.
[InaHupoBaTh M OCYLIECTBIATH HAa MPAKTUKE XUMHYECKHE DOKCIECPUMEHTHI,
[POBOANTH HAOJIIO/IEHNS, J1€1aTh BHIBOJIBI 110 pe3ybTaTaM SKCIIEPUMEHTA.
CnenoBarh mpaBuiaM Oe3omacHoil paboThl B Ja0opaTopuu MpU HMCIOJIB30BaHUU
XUMHUYECKON OCYbl U 000pY10BaHUS.

[Ipou3BOAUTE BBIUUCICHUS 10 XUMUYECKUM YPaBHEHHUSM.

BeicTpanBaTh pa3BEPHYTHIE ITMCBMEHHBIE W YCTHBIE OTBETHI C OIOPOM Ha
nH(pOpPMaIKIO U3 YUeOHHKA U CIIPAaBOYHBIX MAaTE€PHUaIOB, IPAMOTHO HCIOJIb30BATh
M3YUYEHHBIN NOHATHIHBIN anmapaT Kypca XUMHUU.

lcnionb30BaTh MpH  BBIMOJHEHUH  y4YeOHBIX 3aJaHUi U rporecce
MCCIIEI0BATEIBCKON JESATEIIBHOCTH Hay4YHO-TIOMYJIIPHYIO JUTEPATYPY

XUMHUYCCKOTO COACPIKAHUA, CIIPABOYHBIC MAaTCPUAIIbI, PECYPCHL I/IHTCpHeTa

TEeopun

B
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KauecTBeHHBIE peakUuu Ha
KaTHOHBI M AHUOHBI.
JlemoHCTpauMu

DIeKTpUYecKast MIPOBOJUMOCTH
pPacTBOPOB  BEIIECTB; JIBIDKEHUE
HMOHOB B DJIEKTPUYECKOM TIOJIE.
OnbITHI, MJUTFOCTPUPYIOLIUE
MpU3HAKW MPOTEKAHUS peakuuit
WOHHOTO oOMmeHa. OmnbITEI  TIO
OTpEIeNIEHUIO0 CPelbl B PacTBOpax
coJieit (xyopuaa HaTpusi, KapOoHaTa
HATpUs, XJOpUIa LIUHKA).
JlaGopaTopHble U MpaKTHYeCKHe

padoThbI

Vlabopamopuwiii onvim:
PeakunnnoHHOTO oOMeHa B
pacTBopax AJIEKTPOJIUTOB:

cyneara wmemu(ll) u ménoun,
KapOoHaTa HaTpPUS U  COJSTHOU
KHUCIIOTBI, PeakIusi HeUTpalu3auu
MEXIy THAPOKCHUIOM Kallusig |
COJITHOM KUCJIOTOM.

[ [paxmuueckas paboma:

Ne 1. Pemenue
DKCIIEPUMEHTAJIBHBIX ~ 3a7a4 110
TEME.

\Botuucnenusn

— 10 YPaBHEHUSAM XUMHUYECKUX
peakuui

Pasnen 2. Hemerasuibl u nx coequHenns (34 u)
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Tema 3. Oo0mas
XapaKTepPUCTHKA
XHMHYECKHX DJIEMEHTOB

VIIA-rpynnsl. I'anorennt

(64)

OO0mas XapaKTEPUCTHKA
CaJI0r€HOB. OcobenHoctu
CTpOEHUs aTOMOB 3THUX

HIIEMEHTOB, XapaKTEepHBIC JUIsT HUX
creneHn okucieHus. CtpoeHue u
du3nYeCKue CBOWCTBA MPOCTHIX
BEILECTB rajoreHoB.
XUMUYECKUE CBOICTBa Ha
npuMepe xjopa (B3auMOJEHCTBHE
C  MeTaJulaMd, HEeMeTajulaMHu,
[IeTT0YaMHU). X10pOBOAOPO/I.
ConsiHast KHCJIOTa, XHUMHYECKHE
CBOICTBA, MOJIyYEHHUE,
MpUMEHEHHE. KauectBennsie
peaklMK Ha raJlOr€HUJUOHBI.
JlelicTBUE XJI0pa U XJOPOBOJIOPOJAA
Ha OpraHu3M YeJI0BeKa.
Baxneilmme  XJOpuasl K HX
HaxO0KJICHUE B IIPUPO/IE.
JleMOHCTpaLun
Buneomarepuaisr:
U UX COCUHEHUS.
OO6pa3siibl XJIOPUJIOB.
JlabopaTopHbIe
NpaKkTHYecKue padoTbl
Vlabopamophuwiil onvim:
PacriozHaBanue

XJIOPUJI-UOHOB.

I Ipaxmuueckas paboma:

No 2. TlonyueHue COJIIHOW KHUCIOTHI,
M3y4EeHHUE €€ CBOMCTB.

\Botuucnenun

TaJIOICHbI

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB HEMETAJUIOB M MX
COCIMHEHMH B IIpEeesIax MajblX [IEPUOIOB U IIaBHbIX noarpymnm [lepuoanyeckoi
CHUCTEMBI XUMHUYECKUX JIEMEHTOB C YYETOM CTPOCHHUS UX AaTOMOB.
Xapakrepu3oBaTh (U3NYECKHE W XHUMHYECKHE CBOMCTBA MPOCTHIX BEILECTB
rajJoreHoB (Ha IpUMepe XJIopa) U CIOXKHBIX BELIECTB (XJI0pPOBOAOPOJA, XJIOPUAA
HATpUsl), CIIOCOOBI UX MOJTYYEHHUs, IPUMEHEHUE U 3HAUYEHUE B MPUPOJE U KU3HU
YEIIOBEKA.

OnpenensiTb raJJoreHUIMOHbBI B paCTBOPE.

[[nanupoBaTh M OCYIIECTBIISATH HA IPAKTUKE XUMHYECKHE OSKCIIEPUMEHTHI,
[IPOBOJUTH HAOIIOI€HUS, JI€1aTh BBIBO/IBI 110 pe3yibTaTaM IKCIEPUMEHTA.
CrnenoBate mpaBwiiaM Oe30macHoi paOoThl B J1JaOOPAaTOPUM MPU UCHOIb30BAHUU
XMMHUECKON IIOCYAbl U1 000pY10BaHUS.

BbicTpanBaTh pa3BEPHYTbIE IUCBMEHHBIE WU YCTHBIE OTBETBI C OIOPOM Ha
nHpOpMAaIHIO 13 yueOHUKA U CIIPABOYHBIX MaTEpHAIIOB, TPAMOTHO MCIIOIb30BaTh
V3Y4YCHHBIN TIOHATUHHBINA anmnapar Kypca XUMHH.

Vcnonb30BaTh MpU  BBIIOJHEHUM  Y4E€OHBIX 3aJaHUd U mpouecce
1CCIIEI0BATEIbCKON JESATEIBHOCTH HAY4YHO-IIOIYJISIPHYIO JUTEPaTypy
XUMHUYECKOTO COJIEpKaHNUs, CIIPaBOYHbIE MaTEpHaIIbI, pecypcsl IHTepHeTa

B

— II0 YPaBHCHUAM XHUMHYCCKUX
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peaknui, eclii  OJMH U3
peareHToB J1aH B U30BITKE;
00BEMOB Ta30B 1O  YPaBHCHHK)
pCaKMu  Ha  OCHOBE 3aKOHQ

00BEMHBIX OTHOIIIEHHUH ra30B

Tema 4.
XapaKTepUCTHKA
XHMHYECKHX 3J1eMEHTOB
VIA-rpynnel. Cepa u eé
coeqmHeHH (8 )

Oo0mas

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynmsl. OcoOenHoctu
CTPOEHHUSI aTOMOB 3THX 3JEMEHTOB,
XapakTepHbIe [UII HUX CTENEHH
OKHCIICHMS. Crpoenue u
¢usnuyeckue CBOMCTBA IPOCTHIX
BEILIECTB — KHUCJIOPOAA U CEPBHI.
AJTOTPOITHBIC MO (UKAITIH
KHUCJIOpO/a U cepbl. XHUMHUYECKUE
cBorictBa cepel. CepoBonopo,
CTpOEHHUeE, ¢busnyeckue u
XUMHYEeCKHe CBOMCTBAa. OKCHIBI
cepsl Kak MIPECTaBUTENN
KUCIOTHBIX  OkcujoB.  CepHas
KHCII0Ta, (PU3nYecKue

1 XUMUYECKHE CBOWCTBA (00IIME KakK
NpeJCTaBUTENsl KJlacca KHUCIOT U
cnenupuyecKue), IpUMEeHEHHUE.
XUMHUUECKUE PEaKlUu, JIexale B
OCHOBE IPOMBIIIIEHHOTO CIOco0a
MOJYyYeHUsT  CEpHOW  KHUCIOTHI.
AmmapaThl U TPOTEKAOINEe B HHUX
MPOLIECCHI (Ha  Tpu- mepe
MPOU3BOJICTBA CEPHOU KHCIIOTHI).
Conu cepHOU KHCIIOTHI,
KadeCTBEHHAs peaxius Ha
CyJb(aT-noH.

Haxoxenue cepsl U €€ COeTMHCHUI

OOBACHATH O0LIME 3aKOHOMEPHOCTM B HM3MEHEHHUU CBOWCTB 3JIEMEHTOB
VIA-rpynmsl 1 UX COEAMHEHUH € YYETOM CTPOEHUS UX aTOMOB.

Xapakrepu3oBaTh (pU3MUeCKHMEe M XMMUYECKHE CBOICTBAa IMPOCTOrO BEILECTBA
ceppl U €€ COoeAMHEHUH (CepoBOAOPOMAA, OKCHUIIOB CEPbl, CEPHOM KHUCIOTHI,
Cyab(aToB), cOCOObl MX IMOJYy4YEHHUs, IPUMEHEHHE U 3HAYCHHE B NPHUPOJE U
PKU3HU YEJIOBEKa.

OnpenensaTs HaTMYKUE CyIb(HaT-HOHOB B pacTBOpE.

OOBSCHATh CYIIHOCTh ASKOJOTHYECKUX MPOOJIeM, CBA3aHHBIX C IMepepabOoTKOM
COEIMHEHUH CEpBI.

[InanupoBaTh M OCYLIECTBJISTH HAa IPAKTUKE XUMUYECKHE DSKCIEPUMEHTHI,
[IPOBOJIUTH HAOJIOACHNUS, IeJIaTh BBIBOJIBI IO PE3yJIbTaTaM SKCIEPUMEHTA.
CnenoBath npaBuiam 0e30macHON paboThl B J1a0OpAaTOpUU MPU HCIIOIB30BAHUU
XMUMUYECKOH MOCY/Ibl M 000py10BaHHUS.

[Ipon3BOIUTH BBIYMCIIEHUS IO XUMUYECKUM YPaBHEHUSIM.

lcrnonb30BaTh MpHU  BHINOJIHEHWH Y4YeOHBIX 3aJaHUA TEKCThl y4eOHHKa,
crpaBouyHble MaTepuainsl ([leproauueckyro cucTeMy XMMHUYECKHUX 3J1eMeHTOB /1.
1. MenaeneeBa, TabnuIly pacTBOPUMOCTH KUCIIOT, OCHOBAaHUI U coiieil B Boje,
PIIEKTPOXUMUYECKUH PAJT HATIPSKEHUH METaJIOB).

lcnonb30BaTh NpHU  BHINOJIHEHMH Y4YyeOHBIX 3afaHMd W B Ipolecce
MCCIIEIOBATEIBCKOM NeSITeIbHOCTH HAyYHO-TOMYJISIPHYIO JUTEPaTypy
XUMHUYECKOTO COJEpKaHUs, CIIPAaBOYHbIE MaTEpUaIbl, pecypchbl IHTepHETa
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B MIPUPOJIE. XUMUYECKOE
3arps3HEHUE OKPY’KAIOMIeH Cpesbl
COCTUHEHUSIMU Ccepbl (KHCIOTHbBIE
NOX/IM, 3arpsA3HEHHE BO3JAyXa U
BOJI0EMOB), CIIOCOOBI ero
NpeOTBPALICHHUS.

JlemoHCTpaunu

Komneknuu (Buaeomarepuaibl):
cepa u €€ COCIMHEHUS.
OOyrnuBanue caxapa noJt
NIEHCTBHEM KOHILICHTPUPOBaHHOU
CEPHOM KUCIOTHI.

JlaGopaTopHble M NpaKTHYeCKHe
padoThI

JlabopamopHvle onvimul:
OOHapyxeHue Cynb(haT-uOHOB.
B3aumoneiictBue  paz0aBieHHOMN
CEpHON KHUCIIOTHI C IUHKOM.

Boviuucnenus
— 10  YpaBHCHHSIM  XUMHUYECKHX
peaKuuii;
— MacCOBOM JI0JIM BBIXOJA MPOAYKTA
peaKIuu
Tema 5. Ob6mas |OGmas xapakTepucTHKa 3JeMeHTOB |[OOBSICHATh OOIIME 3aKOHOMEPHOCTH B HW3MEHEHWU CBOMCTB DSJEMEHTOB
XapaKTepPUCTHKA VA-rpynrsbl. Ocobennoctu [VA-TpYMIBI M UX COSAUHEHHUH ¢ yUETOM CTPOEHUS MX aTOMOB.
XHMHYECKHX JIEMEHTOB [CTPOSHHUS aTOMOB JTHX JJIEMEHTOB, |XapaKTepu30BaTh (hM3NYECKHE M XUMUYECKHE CBOICTBA MPOCTHIX BEIIECTB a30Ta
VA-rpynnsl. A30T, [xapakTepHble i HUX cTeneHu U (ochopa u UX coenMHEHUH (aMMHaka, CONe aMMOHUS, a30THOM KHCIOTHI,
pocdop " HUX |OKHCIICHUS. HUTpPaTOB, okcuaa dpocdopa(V) u gochopnoit kucinoTsl, pocdarToB), cnocoObl UX

coequHenus (10 u)

A30T, paciupOCTpaHEHUE B NPUPOJE,
duznyecknue 1 XMMHUYECKHE CBOWCTBA.,
KpyroBopot a3ora B nmpupoze.
AMMHaK, ero (Qusnueckue U

[MOJIYUCHUS, IPUMCHCHHUEC U 3HAUCHUC B IIpUPOAC

1 XW3HHU YCJIOBCKA.

OHpeIICJ'IHTL MOHBI aMMOHUA U (bOC(I)aT-I/IOHBI B pacTBOpPC.

OOBSICHATH CYIIHOCTb 3KOJOTHUYCCKUX npo6neM, CBA3aHHBIX C HaXOXJICHHEM

XHUMHUYCCKUC CBOﬁCTBa, TTOJIYUCHHUC

coenuHeHUN a301a u dhocdopa B OKpyKarolei cpese.
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N IIPUMCHCHHC. Comu dMMOHMU, UX

dusnueckue
" XUMHUYECKHE CBOIICTBa,
[IPUMEHEHUE. KauecrBeHHas

peaKIys Ha HOHBI AMMOHUSI.
A30THAas KUCIOTa, e€ pusnyeckue

U XUMHYECKHE CBOWCTBa (0OmmIue
KaK TPEICTAaBUTENS Kacca KUCIOT
u crienududeckue). Mcrnonp3zoBanue
HUTPATOB W COJICH aMMOHHS B

KauyecTBe MUHEPATIBHBIX
yI00peHUH.

XUMUYECKOE 3arps;3HEHHE
OKPYXaIOIIEH Cpelibl COCTUHEHUSIMU
azoTa (KUCIIOTHBIE TOXKIH,
3arps3HEHUE BO31yXa, IIOYBHI U
BOJ0EMOB).

Ddocdop, AJJIOTPOIIHBIE
MO (PHUKAIN docdopa,
dusnueckue " XUMHUYCCKHE
CBOMCTBA.

Oxkcua docdopa(V) u dochopnas
KHUCIIOTA, ¢busnueckue u

XUMHWYECKHE CBOMCTBA, MOTyUYCHHE.
KavecTBeHHast peaxius Ha
docdar-noHsl.

Hcnonp3oBaHue docdaTos B
Ka4eCcTBE MUHEPATBHBIX YAOOPEHHIA.
3arpsi3HEHUE MPHUPOJHBIX BOJTOEMOB

docdaramu.

JleMoOHCTpanun

Komnekuuu:  dochop u  ux
COEIMHEHMSI. B3anmoneiicreue

[lnaHupoBaTh M OCYILECTBIATh HA MPAKTUKE XMMHUYECKHE HKCIEPUMEHTHI,
[IPOBOAUTDH Ha6HIOI[€HI/ISI, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM 3KCIICPUMCHTA.
CnenoBarh npaBwiaM 0e30macHOi paboThl B J1aOOPAaTOPUM IPU HUCHOIb30BAHUU
XUMHUYECKOH MOCY bl U 000PYJOBAHMUS.

[Ipon3BOANTH BHIYMCIIEHUS 110 XUMUYECKHM YPaBHEHUSM.

Mcrnonb30BaTh MpHU  BBHIIOJHEHWM Y4YeOHBIX 3aJaHM TEKCThl y4eOHHKa,
CIPaBOYHbIE MaTepuabl (IEPUOJUYECKYI0 CUCTEMY XMMHUYECKHX 3J1eMeHTOB /I
1. MenpeneeBa, TaOnuIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U coJieil B BOJE,
HIIEKTPOXUMUYECKUN PsIJl HAIIPSDKEHUH METAIlIOB).

Vcnonp30BaTh MpU  BHIIOJHEHUM y4eOHBIX 3aJaHUd U B IpoLecce
MCCIIe10BaTeIbCKON JeSITeIbHOCTH HaY4YHO-TIONYJISIPHYIO JUTEpaTypy
XUMHYECKOTO COJIEPHKAHUs, CIPAaBOYHbIE MaTEpHUabl, pecypchl IHTepHEeTa
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KOHIIEHTPUPOBAHHOU a30THOM
KHUCJIOTBI C MEZIBIO.
JlabopaTopHble U NMpaKTUYeCKHUe
padoThI
Jlabopamophvle onvimul.
1. BsaumopeiicTBue
AMMOHHUS C HIETOYBIO.
2. O3HakoMiIeHME C oOpa3uamu
a30THBIX U (PocPOpHBIX yA0OpEHHIA.
lIpaxmuueckas paboma:
No 3. TlomyueHue
WU3Y4YEHUE €TI0 CBOMCTB.
Bovituucnenusn
— II0 YPaBHEHUSIM XUMHUYECKHX
CaKIUI

coJieit

aMMMHMakKa,

Tema 6.
XapaKTepUCTHKA
XHMHYECKHX 3JICMECHTOB
IVA-rpynmnsl.

Yriepoa U KpeMHUH U
UX COeMHEeHUs!

(10 9)

Oo0mas

Yraepon, QJJIOTPOITHBIC
MOTU(HUKAIH, PACIPOCTPAHEHUE B
npupoe, ¢buznueckue u
XMMHYECKHE CBOMCTBA.

AncopOrust. Kpyrosopor
yriaepoaa B pUpO/IE.

Oxcuapl yriaepoja, ux Gu3nuecKue
U XUMHYECKHME CBOMCTBa, WX
neiicTBHE Ha JKUBBIE OPTaHHU3MBL,
MOJTyYeHHE

U TpUMEHEHHEe. OKOJOTHYECKUe
MpOoOJEMBI, CBS3aHHBIE C OKCHIOM
yriaepona(IV); TUIOTE3a
r7100aJIbHOTO IOTEIUIEHNS KIUMaTa;
MapHUKOBBIN 3P PeKT.

YronbHas KHCIOTa M €€ COoNd, uX
¢duznueckue u XUMHUYECKHE

CBONCTBA, MTOJIYYEHHUE u

OOBsACHATH O0LIME 3aKOHOMEPHOCTM B M3MEHEHHUU CBOWCTB 3JIEMEHTOB
[VA-rpynnsl 1 UX COEIMHEHUH C YYETOM CTPOEHUS UX aTOMOB.

XapakTepHu30BaTh (puznueckue

W XMMHUYECKHME CBOWMCTBA IMPOCTBIX BEIIECTB YyIiepoAa U KpPEeMHUS M HUX
COeMHEHUN (OKCHAOB YIJIEpOAa, YroJbHOW KHCIOTHl, KapOOHATOB, OKCHJA
KpEMHUS, KPEMHHMEBOW KHCIOTHI, CHJIMKATOB), CIOCOOBI HX IOJy4YeHUS,
[IPUMEHEHNE U 3HAYE€HUE B IPUPOJIE U KU3HU YEIIOBEKA.

OnpenensaTb KapOOHAT- U CUIIMKAT- HOHBI B pACTBOPE.

OOBACHATH CYLIHOCTh HSKOJIOTUYECKHUX MPOOJEM, CBS3aHHBIX C HaXOXKJICHHEM
YTIIEKHCIIOTrO Ta3a B OKPYKaIOILIEN Cpeae.

WumrocTpupoBaTh  B3aMMOCBSI3b HEOPraHMYECKMX COEIMHEHUN YIriepojga |
OPraHNYECKHUX BEIIECTB.

[[1aHnpoBaTh M OCYLIECTBIISITH HAa IPAKTUKE XUMHUYECKHE DKCIIEPUMEHTHI,
MPOBOAUTH HAOIOJEHUS, JeNaTh BBIBOJBI IO PE3yJIbTaTaM 3KCIEPUMEHTA.
CrnenoBath mpaBwiaM Oe30macHOi paboThl B 1aOOpaTOPUM MPHU UCHOIb30BAHUHU
XUMHUYECKON MOCY bl U 000pYI0BaHUS.

lcrnonb30BaTh MpHU  BHINOJIHEHWH Y4YeOHBIX 3aJaHUA TEKCThl y4eOHMKa,
cnpaBoyHble MaTepuaibl (I[lepuognueckyro cucTeMy XMMHUYECKHX 3J1eMEeHTOB Jl.
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pUMEHEHHE. KauectBennas
peakius Ha KapOOHAT-UOHBI.
Mcnonp3oBanue KapOOHATOB B

OBITY, MEIUIIHE,
MPOMBIIIIICHHOCTH, CEJIbCKOM
XO3sICTBE.

[lepBoHavaibHBIE  MOHATHSA 00

OpraHMYECKUX BEIIECTBAX KaK o
COETMHEHUSIX yriaepoaa:
OCOOEHHOCTH COCTaBa M CTPOEHHS.
[TonsiTie 0 OMONIOTMYECKU Ba)KHBIX
BCICCTBAX: KUpax, OenKkax,
YTIIEBOIAX. MartepuanbHoe
€UHCTBO OpTaHUYECKUX u
HEOPraHUYECKUX COCAMHEHUN.
Kpemuuii, ero ¢usnueckue u
XMMHYECKHE CBOMCTBA, MOTyYEHUE
U IPUMEHEHHE B DJICKTPOHHKE.
CoenuHEHNUs KpEeMHHsS B TIPUPOJE.
OO0mue nmpeacTaBiaeHus 00 OKCUIE
kpemHuaA(IV)  u  kpeMHueBoH
KIHCJIOTE. CUJIMKATEHI, nx
HCIIOJIb30BaHUE B OBITY, MEJHUIIMHE,
MPOMBIIUICHHOCTH.  BakHeimue
CTpOUTENIbHbIE MaTepHuabl:
KepamMHKa, CTEKJIO, LIEMEHT, OEeTOH,
Kene300eToH. [Tpob6nemsl
0e301MacHOro WCIIOJIb30BaHUS
CTPOMUTENBHBIX  MaTepuajoB B
MMOBCETHEBHOMW JKU3HU.
JleMOHCTpanun

Mopenn KpUCTAINIMYECKUX PEMIETOK
aJMasa, rpa¢ura, MOJICKYJIBI

1. MenneneeBa, TabauIly pacTBOPUMOCTH KHCIJIOT, OCHOBAaHUW M COJIEH B BOJE,
PIIEKTPOXUMUYECKUH Pl HAIPSKEHUM METAJIIOB).

Mcronb30BaTh TPU  BBIMOJHEHWW Y4YeOHBIX 3aJaHUid W B TIpolecce
HCCIICA0BATEIILCKOM JIeITCIIBHOCTH Hay4YHO-MIOMYJIIPHYIO TUTEPATYypy
XHMHYECKOT0 COJICPKaHUs, CIPaBOYHbIE MaTepHuabl, pecypchl HTepHeTa
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dymnepeHa.

AncopO1usi pacCTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIIEM.
[IpoTuBoras. Buneomarepuasi:
CUJIMKATHAsI IPOMBIIIJIEHHOCTb.
Mognen MOJIEKyld OpraHHYeCKHX
BEIIECTB.

JlaGopaTopHble M NPaKTHYeCKHE

padoThI
VIabopamophuiil onvim:
KauecTtBeHHas peaxkuus Ha

KapOOHAT-HOH.

[ Ipakmuueckue pabomul:

No 4. IlomydyeHue yriekuciaoro rasza
KauecTtBeHHas peaxkuus HA
KapOOHAT-HOH.

NeoS. PemieHne skcniepruMeHTaIbHBIX
3aznad 1o reme «Hemeramnby.
Boiuucnenusn

— 10 YpaBHEHHUSIM XHMHUYECKHX
peakiuii, €clIM OJWH W3 PEarcHTOB
aH B BUJIE BOJHOTO PAacTBOpa C

N3BECTHON MacCOBOM JI0JIEN
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10 KJIACC

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

IIpumepHbIE TEMBI,
packpbIBalouIue
JAHHBIA pa3aena

NMPOrpamMmbi,

U KOJIMYeCTBO YacCoB,

OTBOMMOE HA UX
H3ydyeHune

OcHoBHOE coaepkanue

OcHOBHbBIE BUbI 1€ATEJILHOCTH 00y4al0NUXCHA

Paszgea 1. MeTaJiIbI M X CO

enuHenus (50 u)

MeTaJJIOB
(10 )

Tema 1. O01ue cnoﬁcTBaJO6maa

XapaKTepUCTHUKa
XUMUYECKUX 3JIEMEHTOB —
METaJJIOB Ha  OCHOBAaHWU  UX
nojoxkenus B Ilepuoguueckoit

CUCTEME XMMHUECKUX 3JIEMEHTOB
JI. . MeHnneneeBa U CTpoeHUs
atoMoB.  CTpoeHue  METaJuIoB.
Metanndeckas CBS3b "
MeTalJIM4yecKasl  KpUCTaJuIMyecKas
peneTKa. DIEKTPOXUMHUYECKU
pA HaIpsOKEHUN METaJLIOB.
dusnyeckue u XMMHYECKHE
CBOICTBa METAJUIOB. Oo6mue
CIOCOOBI OTYYEHUSI METAJJIOB.

[loHsiTHE O KOPPO3WU METAJUIOB U
OCHOBHBIE CIIOCOOBI  3aIIUTHI  OT
koppo3uu. CruiaBsl (cTanb, 4YyTyH,

PaCKpBIBaTB CMBICJI H3Yy4YaCMBbIX HOHATHU U IIPUMCHATL O3TU TMOHATUA IIPHU
ONMCAaHUU CBOMCTB BEIIECTB M MX MPEBPAIICHUIA.

OOBICHATE O6HII/I€ 3aKOHOMCPHOCTHU B USMCHCHUU CBOMCTB DJIEMEHTOB-METAJIOB
1 UX COCIMHEHUN C Y4ETOM CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHUE METAIOB, oO0mmMe (U3NYECKHEe U XHUMHYECKUE
CBOMCTBa METAJJIOB.

XapakTepr30BaTh 001IME CIOCOOBI OTYyYEHHUS METAJLIOB.

CrnenoBath npaBuiaM 0e30MacHO paboOThHl B JTa0OpAaTOPUU MPHU HCIIOIb30BAHUH
XUMUYECKON TTOCYIbI 1 000pYAOBaHUSI.

[1Ipon3BOINTE BBIYUCIICHUS IO XUMUYECKUM YPABHEHHSIM.

Vcnonb30BaTh MpU  BBIIOJHEHWM YYEOHBIX 3aJaHUM TEKCThl yueOHHKA,
cnpaBoyHble MaTepuansbl (I[leprogudeckyto cucteMy XUMHUYECKUX 3JIEMEHTOB /Jl.
1. MenneneeBa, TabauIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUN W COJIEH B BOJE,
DIEKTPOXUMUYECKUH PSJT HAPSHKEHUH METaIIIOB).

Vcnonb30BaTh NpH  BHINOJHEHHMM  y4eOHBIX 33JaHUd W B Ipoliecce
M CCIIE0BATENbCKOM NeATETbHOCTH Hay4YHO-TIOMYJIIPHYIO JUTEPaTypy
XUMHYECKOTO COJIEpKaHUsI, CIPaBOYHBIE MaTepuaibl, pecypchl MHTepHEeTa

JIOPAIFOMUHUHN, OpoH3a), ux
[MPUMEHEHHE B OBITY )51
[TPOMBIIIJIEHHOCTH.

JleMoHCcTpan U
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O3HakoMIICHHE c obOpasmamu
METAILJIOB u CILJIAaBOB, Hux
(dbu3uyecKkuMu cBoMcTBaMH. Mojenu
KPUCTaUIMYECKUX pemeToK
METaJIJIOB.

Buneomarepuasl: Koppo3us
METaJIJIOB.

JlabopaTopHble U NMpPaKTHYECKHUe
padoThI

Vlabopamopnvie onvimul.
OszHakomyieHHME C  oOpasmamu
CIUIaBOB METAJIJIOB.

3aBUCHUMOCTh CKOpPOCTH

peakIy MeTajuia ¢ KUCIOTOM

OT MPHUPOJIBI METAILIIA.

Botuucnenusn

[0 YpaBHEHUSM XUMHYECKHX
peaKIii, €CIM OJIMH U3 PEarcHTOB
COJICPKUT NPUMECH

Tema 2. Baxueiinmme
MeTaJIbI 7 170.¢

coeIMHEHNA
(40 q)

[Llemounkie MeTambl. [lonoxeHue B
[Ieprnoanyeckoit CUCTEME]
XUMHYECKUX »diaemeHTtoB J[. U,
MeHnpaeneeBa, CTPOCHHE AaTOMOB,
HaxoxxneHue B npupoe.
Ddusnyeckue U XUMHYCCKHE
CBOICTBA (Ha MpUMEpe HATPUS U
Kausi). OKCHIBI U THAPOKCHUIBI
HaTpusi U Kanus. [IpumeHnenue
MICJTOYHBIX METAJUIOB H  HUX
COEJIMHEHUH.
[llenoyHO3EeMENbHBIE  METaJJIbI
MarHuii ¥ KaJlbLIMi, CTPOECHUE

aATOMOB. TTonoxenune B

OOBACHATH 00IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB-METAIIJIOB
B TPYIAaX U UX COSAUHEHHH ¢ YIETOM CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh (U3NYECKME W XMMHUYECKHE CBOICTBAa IMPOCTBIX BEIIECTB
METaJUIOB U MX COCAMHEHHH (OKCHUIIOB, THIPOKCHIOB, COJICH), CIOCOOBI UX
MOJy4YeHHUs, IPUMEHEHHUE U 3HAUE€HUE B IPUPOJIE U JKU3HU YeJIOBeKa.
Pacrmo3HaBaTh ¢ MOMOIIIBIO KAYECTBEHHBIX PEAKINI HOHBI METAIJIOB (MarHus,
QIIOMUHUS, IUHKA, XKeJe3a, MEIH).

[[raHupoBaTh ¥ OCYIIECTBISATh HA TPAKTHKE XUMHUYECKHUE AKCIIEPHUMEHTHI,
IPOBOJIUTH HAOIOICHNUS, IENIaTh BHIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.
CnenoBath npaBuiaM 0e30MacHO paboThl B 1a00OpaTOpUM MPU HUCIIOJIB30BAHUN
XMUMUYECKOH MOCY/Ibl M 000py10BaHHUS.

[Tpon3BOINTH BEIYMCIICHUS 110 XUMUYECKIM YPaBHEHHSIM.

BricTpanBath pa3BEpHYThIE MUCbMEHHBIE M YCTHBIE OTBETHI C OMOPOW Ha
nHGOpPMAIHIO U3 YIeOHHKA U CITPABOYHBIX MaTEPHAJIOB, TPAMOTHO HCIOJIB30BATh
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[lepunoauueckon CUCTEME
xumudeckux oayemento JI. N.
Mennesneesna.

Haxoxnenue B opupoae.
duzuueckue U XUMHUYECKHUE
CBOMCTBA. Baxueimue

COCIMHEHUSI KaJblius (OKCHI,
rupokcusl, conu). JKECTKOCTh
BOJIbI M CIIOCOOBICE yCTpaHEHUS.
AJTIOMUHHM. Ilonoxxenue B
[ lepuonnueckoi CHCTEME
XxuMudeckux ajemMentoB JI. .
MeHieneeBa, CTpOCHHE aToMa.
Haxoxenue B OpUPOE.
duznyeckue U  XUMUYECKHE
CBOMCTBA. AmdorepHbIe
CBOMCTBa OKCH/Ia U TUAPOKCHU/IA.
JKeneso. [Tonoxxenune B
[Ilepuonuueckon CUCTEME
XUMHYCCKHUX DJIEMECHTOB

JI. N. Menneneena, CTPOEHUE
aroma. Haxoxxaenue B mOpupone.
dusznueckue u XUMHUYECKUE
cBoiictBa. OKCHIBI, THJIPOKCHU]IBI
u comnu sxene3a(ll)

u >xeneza(Ill).

JleMmoHcTpanuu
Bzaumoeiicteue HaTpus C
Bogou. OkpammBaHWE IJIAMEHU
MOHAMU HATPHUS U KaJIusl.

OkpalBaHue JIaMEHU
HOHAMU KaJIbIIU.
B3aumMmoaencTrBue OKCHIIA

M3y4YCHHBIN [IOHATUIHBIN anmapaT Kypca XMMHUU.

lcnonb30BaTh IpU  BHINOJIHEHUWH Y4YeOHBIX 33JaHUd W B Ipolecce
MCCIIEI0BATEIBCKON JESATEIIBHOCTH Hay4HO-IIOIYJIIPHYIO IuTeparypy
XMMHYECKOIO COEpKaHMsl, CIIPABOYHBIE MaTepuaisl, pecypcbl VHTepHeTa
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KaJIbIMSI CBOIOM.
Buneomarepuanst: ropeHue
KeJie3a BKUCJIOPOAE B XJIOpe.
JlabopaTopHble M TNPAKTHYECKHE
padoThl Jlabopamopnuele
ONnbIMblL: O3HakoMJICHHE C
oOpa3niaMu aJIIIOMUHHUS M €ro
CILJIABOB.

AmpoTtepHbIe CBOMCTBa
rUIPOKCHUIAATTFOMUHUS.
KauecTBeHHBIC peaKIIMU Ha
MOHBDKEIIE3a.

[Ipaxmuueckue pabomeol.

Ne 6. JKEcTkocThb BOIBI WU
METOAbI €8yCTpaHECHHUS.

No 7. Pemenue
DKCIICPUMEHTAJIBHBIX 3aJad I10
TeMe «MeTatb).
Botuucnenus

— 110 YpaBHEHUSIM
XAMHYECKUX pPEaKIui, €CIInu
OOUH U3 pEarcHTOB JlaH B
U30BITKE WM  COAEPXKUT

OpHUMECH;
MacCOBOU JTOJIN BBEIXO4
NpOIyKTapeaKIIuu

Pa3nen 4. Xumus u okpy:kawimas cpeaa (6 1)
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Tema 3. BemecrBa mu [HoBbIe MaTepuasibl U TEXHOJIOTMH [ XapaKTepU30BaTh POJIb XMMHUHU B Pa3- JIMYHBIX cepax AEATEIbHOCTH JIIOIEH,
Marepuajbl B JKH3HM |[BemectBa UM Marepuaibl  BOCHOBHBIE BELECTBA M MaTepUalbl, IPUMEHSEMbIE B JXU3HU COBPEMEHHOIO
JeJ0BeKa [MOBCEJHEBHON J»XU3HU 4YEJIOBEKA[UelIOBEKa.
(6 9) XUMUS U 300POBbE. OOBSCHATH yCHOBHS 0€30MacHOT0 WCIONB30BAHUS BEIICCTB M XUMHUYECKUX
be3onacHoe  MCHOJIB30BaHUE  [peaklUil B OBITY.
BEIIECTB U XMMHUYECKHUX  |AHaIM3UpOBaTh W KPUTUYECKH OLCHUBATh HHMOPMAIMIO O  BIHUSHUHU
peakiuii B ObITY. [IPOMBILIJICHHOCTH, CEJIbCKOIO XO35HCTBa, TpaHCIOpTa W Jp. HAa COCTOSHUE
[Ipuponusie HCTOYHUKM |OKPYXKAIOUIEH Cpeibl.
YIJII€BOJOPOJOB (yrosip, [YMeTb OKa3bIBaTh EPBYIO MOMOIIb IPH XUMUUYECKUX OXKOTraxX M OTPaBICHUSX.
PUPOIHBINA ras, HedTh), [[IpuHUMAaTH y4acTHe B 00CYKICHUN MPOOIeM XUMUYECKON U IKOJIOTHUECKON
MPOAYKTHI UX IIEpepadOTKH, UX [HAIIPABJICHHOCTH, BbICKAa3blBaTh COOCTBEHHYIO MO3UIHUI0 IO Ipobieme u
poJib [peiaraTb BO3MOXKHbIE ITyTH €€ pelleHus
B OBITY U POMBIIIEHHOCTH.
OcHOBBI AKOJIOTUYECKOH
rPaMOTHOCTH. Xumuueckoe
3arpsAA3HEHUE OKpY>Karo- IIeu
cpenbl (mpenenbHO
onmycTUMast KOHIIEHTpaIus
BemectB — [1/IK).
Pons  xumMuu B pelleHUH
YKOJIOTMYECKUXIIPOOJIEM
O6o01menne
MPOHJIEHHOI0 Kypca
(10 gacoB)

[Ipu pa3paboTke pabodyeil mporpaMmbl B TEMAaTHUUYECKOM IUIAHUPOBAHUU JIOKHBI OBITh YYTEHBI BO3MOXXHOCTH
MCIIOJIB30BaHUS AJIEKTPOHHBIX (IIU(PPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIOMIUXCS yU4eOHO-METOIUYECKUMU MaTepHaTaMu
(MyJTbTUMEIMHAHBIE TIPOTPAMMBI, MJIEKTPOHHBIE YYCOHUKH U 33JJaYHHUKH, DJICKTPOHHBIC OMOINOTEKH, BUPTyaIbHBIC JIA0OPATOPHH,
UTPOBBIE TIPOTPAMMBI, KOJUIEKIIMU IU(POBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIMOJB3YEeMBIMHU I OOYYEHHS M BOCIUTAHUS
obOyuaroruxcst ¢ HOJIA, npenictaBlieHHBIMU B 3JIEKTPOHHOM (IIM(PPOBOM) BHJIE U PEATU3YIONUMHU TUJAKTUYECKUE BO3MOKHOCTH
UKT, coneprkanne KOTOPhIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUH.
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IHoaxoab! K OLleHMBAHUIO INIAHUPYEMBIX Pe3yJbTAaTOB 00y4YeHUs!

[Ipu oLleHMBAaHUY TIJIAHUPYEMBIX PE3YJIbTATOB OOYUEHHUS XUMHUH YyUaLIUXCS C
HO/IA HeoOX0aMMO yYUTHIBaTh TaKHE€ WHIUBUIYAIbHBIE OCOOCHHOCTH MX
pa3BUTHS, KAK: YPOBEHb DPa3BUTHS MOTOPUKH PYK, YPOBEHb BIAJECHUS YCTHOMU
AKCIIPECCUBHOM PEUYBI0, YPOBEHb paOOTOCIIOCOOHOCTH Ha YpOKE (HMCTOLAEMOCTb
LIEHTPaJIbHOM HEPBHOM cucTeMbl). McXOAs M3 3TOT0, YUYUTENIb MCIONb3YET IS
ydaluxcs WMHAUBUAYaIbHbIE (POPMbI KOHTPOJS PE3YJIbTATOB OOYUYEHMS] XUMUHU.
IIpu cHukeHHOU pabOTOCIIOCOOHOCTH, BBIPAXKEHHBIX HAPYILIEHUSIX MOTOPUKHU PYK
BO3MOXXHO  YBEJIIMYEHUE BPEMEHU JUIA  BBINOJIHEHUS  KOHTPOJBHBIX U
CaMOCTOSITENIbHBIX padoT. KOHTposbHBIE, CaMOCTOSITENbHbIE M IPAKTHYECKHE
paboThl TpU HEOOXOAMMOCTM MOTYT TMpeularatbCsi €  MCIOJIb30BAaHUEM
ANEKTPOHHBIX CHCTEM TECTUPOBAHUS, HMHOIO HPOrPaMMHOrO OOECIEeYEHHS,
o0ecreynBaNIero  NEePCOHU(MUIIMPOBAHHBIM  y4eT  Y4eOHBIX  JIOCTHUKEHUU
oOyvaronmxcs. Tekyuuil KOHTposib B (OpME YCTHOTO OIpoca MNP HHU3KOM
KaueCTBE YCTHOM DSKCIPECCHUBHOW pEYM YYAIIUMXCS HEOOXOAUMO 3aMEHSTh
MMCbMEHHBIMU (hopMamu.

ChneunmnajbHble YCJI0BHA peaaTu3aluy JUCHUILINHBI

1. Heobxoaumo mNpeaycCMOTpETh HAIWYUE IMEPCOHAIBHBIX KOMIIBIOTEPOB,
TEXHUYECKUX MPUCIIOCOOIEHNI (CliennanbHas KiIaBUaTypa, pPa3jM4yHOro BHUAA
KOHTaKTOPbI, 3aMEHSIONIME MBbIIb, JOKOWCTUKH, TPEKOOJbI,  CEHCOpPHBIC
TIJIAHIIIETHI).

2. JoykHBI OBITH CO3/1aHBI YCIOBUA JUIsl (PYHKIMOHUPOBAHUSI COBPEMEHHOMN
MH(}OpMaATMOHHO-00pa30BaTEIbHOM CPeibl IO XMMHUU, BKIIFOYAIOIIEH 3JIEKTPOHHBIE
MHPOPMAIIMOHHBIE  PECYpChl,  DJIGKTPOHHbIE  OOpa3oBaTEIbHBIE  PECYPCHI,
COBOKYITHOCTb ~ MH(GOPMALMOHHBIX  TEXHOJOTHM,  TEJIEKOMMYHHKAIIMOHHBIX
TEXHOJIOTHH, COOTBETCTBYIOLIUX TEXHUYECKUX CPEACTB M TEXHOJOTHil (B TOM
gyucie ¢uen-TpeHaxepos, nHCTpyMeHToB Wiki, mu@poBbIX BUIEO MaTEpHAIIOB U
Ip.), OOecCIeUnBaIOMIUX JOCTHXKEHHE KaXabiM oOydaromuMmes ¢ HOJIA
MaKCHMaJIbHO BO3MOXKHBIX ISl HErO Pe3yJIbTaTOB O0yUEHHUS.
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