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INOACHUTEJIbBHASA 3AIIMCKA

[IporpammMa TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero o0Opa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe eaepalbHON pabodeil MporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICTIIIUU MPETOAaBaHus YICOHOTO TIpeIMeTa « X UMM
B 00pa3oBaTeNbHBIX OpraHmu3aiusiax Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTABICHUE O MENAX, OOIel CTpaTeruu
o0y4yeHHsi, BOCHUTaHUS W Pa3BUTHS OOYy4YAIOMIMXCA CPEACTBAMU Yy4eOHOTO
npeaMera, yCTaHaBIUBaeT  00sA3aTeNbHOE IPEeIMETHOE CoJlep KaHue,
peayCMaTpuBaeT pACIpENEICHUE €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM M TEMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTYEMYIO
NOCJIEIOBATEbHOCTh ~ M3YYEHUS XUMHUM C YY4ETOM  MEXKIOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
0COOEHHOCTEH  OO0yYaromuxcsi, OMNpeAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHMM K
pe3yJibTatam 00yYeHHs] XUMUM Ha YPOBHE II€JIeH M3yUeHHUsl TIpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATEIHOCTH OOYYalomerocss M0 OCBOCHUIO
y4e0HOTO CO/Iep KAHMUS.

3HaHWE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, €ro mpeacTaBICHUN O MaTEPUAIILHOM €IUHCTBE MHPA, BAKHYIO
poJib WrparoT (GOopMUPYEMbIC XHMHUEH TPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
DPHEPTUM M 00 HSBOJIOIMU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOW, SHEPTETHUCCKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealiM3allid  BO3MOXHOCTEH Uil  caMOpa3BUTUS U
dbopMupOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 0011l 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJarouuxcsi, HABBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHOU  JesTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX W HCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MIOBCEIHEBHOM JKMU3HU, TaK U B PO ECCUOHATBHON ACSITEbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA1a Ha €IUHCTBO MPUPOBI U YEIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCSl;



crocoOCTByeT (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ| B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yJarOIIHUXCA.

JlaHHBIE HampaBjieHUS B OOYYEHHWU XHUMHH OOECIEUMBAIOTCS CHEIU(OUKON
COJCp)KaHUsl  Yy4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4ecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpEACTIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHSITUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIaAbIBACTCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI OHATHH O XMMHYECKOMN
peakmuu. OO0 OTH CUCTEMBI CTPYKTYPHO OpTraHWU30BaHbl IO MPUHIUITY
MIOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
pPa3HOrO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKONW JIMCCOLMAIIMU BEILECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEHM MPAKTUYECKOTO MPUMEHEHHS] U TOJyYEHUS
V3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIONIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHHWS K HAyYHOMY 3HAHHUIO H
MEeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mNpeaMeToB: «OKPYKAIOMUA MUDPY,
«bunonorus. 5—7 knaccel» U «PuU3MKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JEATEeIIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUIMX (haKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUUYECKUX IOJIOKECHHM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNH K HayYyHbIM METOJAaM T[O3HAHMS MPU HU3YYCHHHM BEIIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMUPOBAHMHM U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENbHOM U  y4eOHO-HCCIIEeI0BATEIbCKON
NeSITEeIbHOCTH, OCBOCHMHU NpaBuUi O€30macHOTO OOpalleHHs C BELIECTBAMU B
MOBCEIHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LU, KaK:

— (GOopMUPOBAHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPUHSATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOPA3HOH JESATETHbHOCTH, TO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), MMEIONIMX YHUBEPCAJIbHOE 3HAUCHHE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— ¢QopmupoBanue oO0meld (YHKIMOHATBHOW U  €CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBACHATh W OICHUBATH SIBICHUA
OKpPY’KAIOIIeT0 MHpa, UCIOJb3YysS 3HAHMUS U OMbIT, MOJYYCHHbIE MPU U3YYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHMH MpoOJeM B MOBCEAHEBHOM >KU3HH U
TPYZIOBOM JESATEIbHOCTH;

— (QopmupoBaHue y OOy4yarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMYECKU
11eJ1Ieco00pa3HOro TOBEACHUS B OBITY M TPYIOBOW JEATENBHOCTH B IIEJIAX
COXpaHEHHS CBOETO 3/I0POBbsI U OKPY>KaIOIIEeH MPUPOIHOM CPE/IbI;

—pa3BUTHE MOTHBAIMU K OOy4YEHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CAMOBOCIIUTAHMIO HA OCHOBE YCBOCHHS OOIICUEIOBEUYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGWiIsi M HANPaBICHHOCTH AajbHEUIIETO
oOy4eHwUs.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHus cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJB XUMHYECKHUX
aeMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA COCTaBa BewlecTB. (OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0Jis1 XUMHUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemiectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX EIUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUM.

@u3NUecKue U XMMUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudukainus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuiui IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3MYeCKUX CBOWCTB O0pa3llOB HEOPTAaHMYECKUX BEIIECTB, HAOJIOJICHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHACHCAIUs BOJABI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THAPOKCHA
menu (1) mpu HarpeBaHuu, B3auMoieiCTBHE Kene3a ¢ pactBopoM cosd meau (11,
M3y4YeHHE CIOCOOOB pa3jieieHUsI CMEced: ¢ MOMOIIbI0 MarHuta, GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUIUIAIMS, XpoMaTorpadusi, MpoBeeHUEe OYNCTKU MTOBAPEHHOU
CONM, HaONIOJIEHWE W  ONHKCAaHWE  pe3yJIbTAaTOB  MPOBEACHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEN MOJICKYI
(ILIapOCTEepPKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopox — 35eMEHT UM MPOCTOE
BemecTBO. HaxokneHuwe kuciopoga B TpUPOAE, (PU3MYECKHe W XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJIYYCHHUSI KHCIIOpoJa B JIA0OpaTOpUU M MPOMBINUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTporHas MoAu(pUKaLNS KHCIOPOIa.

TennoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOIO0 3(pekTa, pazpylieHue 030HOBOTO CIOSI.

Bonmopon — anement M mpocrtoe BemecTBo. Haxoxnenwe Bomopona B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucmotsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI.
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBHI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBas 0J11 BEIIECTBA B PaCTBOpE. XMMHUUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponp pacTBOpOB B Ipuposie U B KU3HU 4esioBeKa. KpyroBopor BoAbI B IIPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmveckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpa3yomue. Homenkiatypa oxcumoB. @Du3nmdeckue HU XUMHUYECKHE
cBOMcTBa OKCHUJIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauust ocHOBaHHM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuii. PU3NMYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHuM. [losyueHne oCHOBaHM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBA KUCIOT. Psanx akruBHocTtM MmetaimoB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue coien.

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumMenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
ONMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOMCTB BoJOpoaa (ropeHue), B3auMojeicTBrue Bogopoaa ¢ okcuaoMm mean (1)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUajoB), HaOIOAeHHE 00pa3lOB BEILECTB
KOJIMYECTBOM | MOJb, HMCCIEIOBAHHE OCOOCHHOCTEW pacTBOPEHHUS BEILECTBC
pa3JIMYHOM PACTBOPUMOCTBIO, MIPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJICOMATEPHUAIIOB),



UCCIeOBaHNE O0pa3lloB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOJFOICHNE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHCIOT W IEIOYCH,
uzydeHue B3zaumojeinctBua okcuga meau (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pPEeaklUUil HEUTpaIM3aluM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOIO METAJUIa JIPYTHMM W3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoauueckui 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKH KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
HU. MenneneeBa. KopoTkonepuonHas W AJUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux anemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMUUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mpakTuku. [l. V. MeHneneeB — y4€HbIM U
IPAKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchl OKUCIIEHNS K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA ILIMHKA C PACcTBOPAMM KHUCIOT W WIEIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiy pa3ioKeHUsl, COSIUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanus MexXnpeaIMETHBIX CBA3€H NPU HM3YYEeHUHM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyUHBIX
MOHATUHN, TAK U MOHSATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE MOHSATHUS: HAay4HbIH (akT, rumnoresa, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIudHOCTh, HaOII0ICHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHME BEIECTBA, I'a3, (pU3MUYeCKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37b1, COTHIIE.

buonorus: ¢orocuntes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalabUusid MU HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIIA KPUCTAUIMYECKONW PEHIETKU U
BUJIA XUMUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K PAa3JUYHBIM KJIacCaM HEOPTraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakivii Mo pa3iInyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(deKTy, IMo
U3MCHEHHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpPaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHHUS.

[TonsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peakinusX. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusax. [lonsatue o xaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TMOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKunu. CocraBnenue YPaBHEHUMU



OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUMHA €  HUCIOJb30BAHUEM  METOJa
AJIEKTPOHHOTO OaiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsizu. CteneHp Auccouuanuu. CHUIbHbBIE U CI1A0bIE SJIEKTPOJIUTHI.

Peakiun moHHoro oOMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakii Ha MOHBL. [IOHSATHE O TMApOIIN3E CONEN.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCA AUCCOUUALMU KHCJIOT, IWIEJI0YEe H COJEn
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MATEPHAJIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKW  MPOTEKaHWs  peakuuid HMOHHOrO  OOMEHa
(oOpazoBaHue ocajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3iioKEeHUs, COCTUHEHHUs), paclO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIbIO KAYECTBEHHBIX pEaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HeMmeTaJyibl 1 MX COeIMHEHUS

OOmast xapakTepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3NUEeCKHe CBONCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJIEHCTBUE C METalaMH, HEMeTa/llaMH, IIeso4amMu). XJIO0pOBOAOPO/I.
CosisiHass KHWCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHue. [lelicTBue
XJIOpa U XJOpPOBOJOPOJAa HAa OPraHU3M YeloBeKa. BakHeilme XJIOpUAbl U HX
HAaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepuctuka 31eMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTepHblEe CTeneHu okucieHus. CTpoeHne u (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBOicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3UUECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
CepHass kuciiora, (Qu3MUeCKue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHUE pEeaklnu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJMYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CEpHON KUCIOThI, KAY€CTBEHHAs peaKlus Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHUH B Mpupoae. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COENMHEHHMSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u xumMuyeckue cBoiicrsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, NoJyyeHue U npuMenenne. Conn aMMOHus,
ux (U3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MOoJiydeHHe, (PU3NYECKue U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTES Kjacca KHUCIOT U crheruduuecKue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHUA B KauyecTBE MHHEPAIbHBIX
ynoopeHuil. XuMU4ECKOe 3arpsi3HeHUE OKPYXKalolle cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3Ayxa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, Gu3MIeCKre 1 XUMHIECKHUE CBOMCTBA,
nosyderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPECHUI.

OOmas xapakTepuctuka 31eMeHToB |VA-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAM(UKALIMKM, PACIPOCTpaHEHUE B NpUpoAe, (PU3NYECKUE U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyecknue W XUMHUYECKHE CBOMCTBA, JCHCTBUE Ha JKUBbIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIAOM
yriaepoaa (IV), rumore3a T17100aJbHOTO MOTCIUICHHS KIMMAaTa, MTapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, X GU3NYecKrue U XMMUYECKHE CBONCTBA,
nojsyuyeHue W npuMmeHeHwe. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMIEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOYHUKH YIIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3WH), UX poJib B OBITY W TMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, O€JIKaxX, yriieBoJax — U UX
poid B KM3HM 4eloOBeKa. MarepualibHOEe €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJY4YCHHE U
npumeHenue. CoeauHeHUs KpemMHusi B mpupoae. OOume npeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThI, X HCIOJIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobaembr 6e30macHOr0 MCIOJIb30BaAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBE/ICHHE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBIThI, OTPAKAMOIMKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TaJOTCHHMJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIIMBaHUS caxapa IOJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIEHHOMN CEPHOU KUCIIOTHI, MPOBEICHNE KAaYeCTBEHHOW peaKIuu Ha CyJbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (DU3NUYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3yYeHUue  Mojelen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOWCTB YIJICKHUCIIOTO Trasa, MPOBEJCHHE KAYECTBEHHBIX PEakiMii Ha KapOOHAT U
CUJIMKAT-UOHBl U M3y4YCHUE TMPU3HAKOB HX TMPOTEKaHUs, O3HAKOMJIEHHUE C
NPOAYKIMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 110 TeMe «BakHeuIne HeMeTaulbl U UX COCAUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommyeckon cucreMe XuUMHUYECKUX 3ieMmeHToB [J[. U
MengneneeBa u crpoeHus aTroMoB. CTpoeHue meTauioB. Merauyeckasi CBsA3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpsDKeHUN MeTaioB. u3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Iue
CrocoObl Mody4yeHus: MeTamioB. [loHSATHE O KOpPpO3MM METajuioB, OCHOBHBIC
CrocoObl 3amuUThl UX OT Koppo3uu. CrmaBbl (CTadb, YyTyH, TIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

[lenouHble MeTaIIbI: MOJ0XKeHUe B lleproguyeckoit cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJIE€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). Okcuiabl u



TUJIPOKCUIBI HAaTpusi W Kanus. lIpuMeHeHue mEenoYHbIX METAUIOB M UX
COCJIMHCHUH.

[[lenoyHno3emenbHblE METAUIbl MAarHMid M KaJbLMH: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XkeHUE B Ipupoe. PU3NUeCKUe 1 XMMUUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelue coequHEHUS Kalblusg (OKCHJA, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJtoMUHUN: TIo10keHKE B [leprondeckoil cucteMe XuMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndeckue u
XUMHUYECKHUE CBOMCTBA altoMUHUSA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THAPOKCHIA
aJIIOMUHMS.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKcu b, Tuapokcuabl U conu xxenesa (I1) u sxenesza
(1), mx cocraB, CBOWCTBA U TIOJyUEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C OOpas3lamMu METaVIOB W CIUIaBOB, WX (U3UUYECKUMU
CBOMCTBAMH, HW3YUYCHHE  PE3yJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAaHUE BHUACOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  HCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  IMPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajablUs, aTIOMUHHUS, [IUHKA, KeJe3a
(1) u xenesza (111), meau (Il), HaOMIOACHKE U ONMKMCAHUE MPOILIECCOB OKPAITHMBAHHUS
MJaMEHH MOHAMM HATpusl, Kajdusd U Kajdblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHeniime
METAaJIJIbl U UX COCIMHCHU .

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs mpu
XMMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleld cpenl (MpeneibHas JOoMmyCcTUMas
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooJieM.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpaslloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).

Mesricnpeomemmnuwle céasu



Peanm3anus MeXnpeaMETHBIX CBsI3€d NpHM HM3YYCHHU XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyUHBIX
MOHSITHH, TaK W TIOHATUH, SBJISIONIMXCS CUCTEMHBIMHU I OTICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOEHHE,
IKCIIEPUMEHT, MOJCIIMPOBAHNE, HW3MEPEHHE, MOJCIb, SIBICHUE, IapPHUKOBBINA
3¢ deKT, TEXHOIOTUSsI, MaTEPHUAIIHI.

duszmka: Marepusi, aToM, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOIbI, PagOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOJHUKH,
MOJYIIPOBOJIHUKHU, JTUAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
peméTka, CIuiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIBI U3MEPEHHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIoOpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIHLHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
MIOJIC3HBIE UCKOTIaeMbI€, TOTUTUBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUiIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINHN 00YJarOINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OpPHEHTAlUN W
pacCLIMpPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpuoTH4ecKoro BOCMTAHUA:

LEHHOCTHOTO OTHOILLIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPHUUYECKOMY
M HAay4YHOMY HAcCJEIHI0, NMOHMMaHWS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KH3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAAETh TOCTOBEPHOW HMHQOpMalUein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2)rpamaaHCcKOro BOCIMTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
NOJIE3HOH,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAax
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a7]a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM y4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJCHWE M TMOCTYNKH CBOMX TOBapUUIEH C MO3WLHHA
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI OCTYIKOB;

3)IeHHOCTH HAYYHOI'0 MO3HAHMA'

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOIINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOABI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWM 110
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHS HAO0JIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHOM, MH(POPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKHUMH CpPEICTBaMH HMHGOPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOy4YeHHUI0 U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K CaMOOOpa3oBaHUIO, TMPOEKTHOM W  UCCIEeI0BATEIbCKOU
NEesATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH M YPOBHSA OOy4YEHHUS B
JIaIbHEHIIEM;

4)¢popMupOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pOBbI 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KYpEHHUS),
HEOOXOJUMOCTH COOJIIOJIEHUsI TpaBuil OE30MacHOCTH MpH  OOpallleHuu ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M pPEabHOU KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaXKEHHUE K TPYLy M pe3yjbTaTaMm TPYJOBOH JEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHCHHS TMPEAMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOD
WHUBUTyAIbHON TPAGKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaabHON IeSITEIHPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6)3K010rH4eCKOro BOCIUTAHMS:

HKOJIOTHYECKH 1IEJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTrO U
O0e3omacHoro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJI O€30MACHOTO MOBEICHUS IpU padoTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIMIMUX 3J0POBBIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTY4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIICHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel WX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILLJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIIOT 3HAYMMBbIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MHUpA, U YHUBEpCAIbHbIC ydeOHbIE eHCTBUS (ITO3HABATEIIbHbIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpbhle oOecreunBaioT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
IPU3HAKKM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MOHATHUS 17151 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCHU(UKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh TMPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe MO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATh MHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TIPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUuecKas ¢GopMmyna U YypaBHEHHUE
XUMUYECKON PEaKIUMU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIECIBHBIX MPEICTABICHUI BBISBISATh U XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBnle ucciienoBarejbcKye 1eHCTBUSA.

YMEHHE HCIOJIb30BaTh MMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpPETEHUE OINbITa MO T[UIAHUPOBAHWIO, OpPTraHU3alMM U MPOBEJACHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJIoJaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOJTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JUTeparypa XUMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MNPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATH Pa3IUYHBIE METOJIbBI U 3aMpPOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH ~ UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (JOpMY MpeACTaBICHUS HHGOPMAINH U
WUTIOCTPUPOBATh pEIIaeMble 3aJadll HECIOXHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJM3UpOBaTh B IIpollecce Y4YeOHOUW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIIOPTAa Ha COCTOSIHUE OKPYKAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJi¢ Juamora W (WIM) IUCKYCCHUHU) IO
CymecTBy  oOcyxaaeMoill  TeMbl, (OPMYJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS TTPEIIOKCHHON 3a/1a4K;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIHUI0
pEe3yAbTaTOB BBINOJHEHHUS] XUMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCICTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOW  JEATENbHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX NPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuid (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHALUSA
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBITIOJITHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENEATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSTh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 3aJaHUM C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOTO pe3yJbTaTa 3asBICHHOW IIENH, YMEHHE
WCITOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeUCcTBUM, crnenupuyYecKknue s TpeAMETHOW o0nactTu  «XuMHS», BB
JEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAITUsX.

K xoHIy oOyuenus B 8 kyiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHHUIA:

e PpACKPBIBATH CMBIC OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCU(PUKAIUS PEaKIil: peaxiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakini,
SAIpO aTOMa, HJIEKTPOHHBIN CIIOM aroma, aroMHas OpOUTab, PAaJANYC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAs W HEMOJSpHAs KOBAaJEHTHas CBS3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJisI BEIIECTBA
(TpolieHTHAsl KOHIICHTpAIusI) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATHA U
MPUMEHSITh 3TU OHSATHUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENEeNsATh BAJEHTHOCTh aTOMOB RJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKMCIIEHHS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAUHEHUU 10
dbopmynam, BHJ XUMHUYECKONM CBSI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicha Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX IOJIokKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMYECKHX DJEMEHTOB: pa3nyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mobounast noarpymnmna (b-rpynmna)», mansie u
OOJpIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabnuie «llepuonuueckass cucteMa XuMmMudeckux a3nemeHtoB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKHUX IJIEMEHTOB (COCTaB U 3apsif sapa, 00IIee YUCIIO IIEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHWUYECKHUE BEIICCTBA,
XUMHYECKHE peakiuy (M0 YUCITy M COCTaBy YYaCTBYIOIIMX B PEAKIUH
BEILIECTB, 10 TETIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKIIHIA;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKAHWS XUMHYECKHX TPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO OJJIeMEeHTa 1o (opmyIie
COEIMHEHUS, MACCOBYIO JOJIIO BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIBHON NEATEIbHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3alluio0, KiIacCHU(UKAIHIO,
BBISIBJICHHE TMPUYMHHO-CIICACTBEHHBIX CBS3€H — IS HM3YYCHHsI CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKIUd, €eCTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHHUE, SKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

cleoBaTh ~ NpaBWJIaM  [OJIB30BAaHHMSI ~ XMMHYECKOH  TOCyAOH W
7a00paTopHBIM O0OpYIOBaHWEM, a TaKXe TNpaBWiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH IO BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPENECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUTAHUPOBaTh U TPOBOAWTh  XUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, AHWOH, IPOCTOE BEIIECTBO,
CJIO’KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMAYECKasi CBsI3b, TEIIOBOM 3 dexT
peakiuyd,  MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKLHMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XUMHUUYECKasl CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTHUMAas
xoHnuentpaus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
IIPUMEHSThH 3TU TOHATHUA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIUI;

ONPEIENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K
ONPEACIEHHOMY KJIacCy COCAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHYECKON (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUINYECKON
PEIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIich Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIHUCBhIBaTh W XapaKTEPU30BATh
Tabnuunyo (opmy lleproanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpynmna (A-rpynma)» Hu «mododHas
noarpynna (b-rpynmna)», manble U OOJbIIHME TEPUOIbI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU ~ XapaKTEpPUCTHKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacrpejieieHue HMX IO DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npejesiax MajlbIX MEePUOJOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
IpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW JHCCOLMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAONINX CYyIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPALIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEHTa 10 (dopmysie
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOiogaTh  MOpaBWia  MOJb30BAaHUS ~ XUMHUYECKOM  mocyaol U
7a00paTOpPHBIM  O0OpYyJIOBaHMEM, a TakK)Ke IpaBWJia OOpaIllEHUS C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYyYEHUIO W COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOJATBEPKTAIONINE  KAaYyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJI-,
uoaua-, kapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OINEpPAlUUd MBICTUTENbHON JIEATEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEeMAaTHU3alMI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI1 M3Y4Y€HHUs CBOWCTB BEUIECTB U
XUMUYECKUX pEaKlnid, €CTeCTBEHHO-HAyYHbIE METOJbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos
Ne HaunmenoBanue pa3aeios u JIeKTPOHHBIE (M (POBHIE)
KonTposabHubie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHUYECKHE TIOHATHUSA
XuMHS — BaKHast 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837c
yelioBeKa
19 BeliectBa u XuMu4eckue 15 1 bubmuorexa [JOK
' peakiuu https://m.edsoo.ru/7f41837c
Hroro no pazueny 20
Paznen 2. BaxkHeiilme npeacTaBUTe I HEOPraHUYECKUX BellleCTB
51 Bo3nyx. Kucnopoa. [Tonsitue 5 bubanorexka HOK
' 00 okcumax https://m.edso00.ru/7f41837c
59 Bognopon. Ilonarue o kucinorax 8 1 bubmmoreka [IOK
' M COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubnnorexa HOK
' OCHOBaHUSAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI bubmuorexa [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
HWroro no pazneny 30

Pasznea 3. [lepuoagnueckuii 3axkoH u [lepuognyeckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIUH




[lepuoauueckuii 3aKOH U

31 IIepuoanueckas cucrema ; bubnuoreka [IOK
XAMHUYECKHX deMeHTOoB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XuMH4ecKas CBS3b. BuGmiorexa LOK

32 Oxucrtenbio- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIIbHBIC PCAKIIUN

Hroro no paszey 15 fgfﬁﬁffigﬁﬁmmg?c
PesepBHOE Bpems 3 bubmorexa LHOK

https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




9 KUIIACC

KonuyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3aeioB U TeM undposbie
Ne ni/m P Kontpoabnbie  IIpakTnueckue (uubp )
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO 1 XuMu4ecKkne peakun
11 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUT 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3ZiesioB Kypca 8 Kiiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DIEKTPONUTHYECKAsT JUCCOLHAIIHSI. 8 1 1 bubanorexa HOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edso00.ru/7f41a636
Hroro no pazueny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
51 OO6m1as XxapaKTepUCTUKA XUMHUIECKUX 4 1 bubanorexka [HOK
' anemeHToB VIIA-rpynmel. ["amorens: https://m.edso0.ru/7f41a636
OO01mast XxapakTepuCTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMUIECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpochop u ux 7 1 bubmmorexa [JOK
' PYTHL ’ P https://m.edso00.ru/7f41a636
COCANHCHUA
OO61mas xapakTepuCTHKa XUMUYECKUX
2.4 anemeHToB |V A-rpynmnel. Yriaepon u 8 1 2 bubmorexa LHOK
' . PYHTIBL. pos https://m.edso0o.ru/7f41a636
KpEMHHU U UX COCAUHCHUSA
Hroro no pazueny 25




Pa3gen 3. MeTasibl M HX COeIMHEHUSA

. bubmuorexa [JOK
3.1 Obmpe cBoHCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueiime Metaiuisl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nen 4. Xumus u okpy:kapomasi cpeaa
4.1 BemecTBa 1 MaTepuansl B 3KU3HHU 4EJIOBEKA 3 bubmnorexa [TOK
' = p https://m.edso0o.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 3 buGnnorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68










ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

1

ITo Teme: «HepBOHaLIaJ'II)HBIe XUMHUYCCKUEC ITOHATHUA»

11

pPacKpbIBaTh CMBICTT OCHOBHBIX XUMHYECKHX IIOHSATHI: aTOM,
MOJIEKYJIa, XUMHUYECKHI DJJIEMEHT, TMPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOMHOPOJHAs), BaJCHTHOCTD,
OTHOCUTCJIbHAA AaTOMHAsA U MOHeKy.H}IpHa}I Macca, KOJIHM4YECTBO
BEIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJII XHMHYECKOTO
DJIEMEHTA B COCIMHEHUH, MOJISIPHBIA OOBEM, XMMHUECKas pPEaKIus,
KIaCCU(UKALUS  PEaKIMi:  peakluud  COCAUMHCHHS,  PCaKI[UH
pa3NoKEHUs, PpEeaKIMHd 3aMEUICHHs, pPEakIuu OOMeHa, JK30- U
SHJOTEPMHUUYECKHE PEaKIuu, TEeTUIoBOH 3¢ (dEKT peakiuu, pacTBop,

MaccoBast I0JIsl BelecTBa (MIPOLIEHTHAsI KOHIICHTPAIUs) B paCTBOPE

1.2

HUIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHSATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

UCTOJIb30BaTh XMMUYECKYI0 CHMBOJHMKY JJIsI COCTaBJIEHUS (HOopMys

BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIUN

14

PacCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MaccChbl BCIIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIDHOI'O Y4YCHHA, 3aKOHa

ABoraznpo

1.5

OIpECaAcCIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJaccu(UIUPOBaTh XMUMUYECKHE peakuud (M0 YUCIy MU COCTaBy

YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEINIOBOMY 3D PEeKTY)

1.7

BBIUMCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl

BCIICCTB




1.8

BBIUMCIISTH MAacCOBYIO JOJNIO XMMHUYECKOrO 3JeMeHTa 1o (opmyse

COCIUHECHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCHICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTCCTBEHHOHAYYHBIE METOMbl IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJCIMPOBAHME,  OKCIEPUMEHT  (peaibHblil U

MBICJICHHBIH )

ITo Teme: «BaxHenmme npeacTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

2.1

PACKpPBIBATH CMBICII OCHOBHBIX XHMHYCCKHUX MOHSTHM: OKCH I,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONpEeNEeNsATh MPUHAJICKHOCTh BEHIECTB K OMNPENEIEHHOMY KJaccy

coeMHEeHMH 10 popmyiam

2.3

KJIacCU(UIIUPOBATH HEOPTAaHUYECKUE BEIIECTBA

2.4

XapakTepu30BaTh (OMUCHIBATH) OOIMHME XHMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCPKAAAd OMUCAHUC IMPUMCPAMHU

MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

2.5

IIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MPOTCKAHHUA XHUMHUUYCCKUX

MPEBpAICHUH B pa3IMYHbIX YCIOBUIX

2.6

cleoBaTh MpaBWJIaM IIOJIb30BAaHUS XHUMHUYECKOM TMOCyIod |
71a00paTOpPHEIM O0OpYIOBAaHUEM, a TAaKXKe IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHU C HHCTPYKUHUSMHU IO BBINOJTHEHUIO
1a00paTOPHBIX XMUMHUYECKHUX OMBITOB TO TOTYYEHHUIO M COOMpaHUIO
ra3zoo0pa3HbIX BemIECTB (BOJAOpOAa M KHUCIOPOJA), MPUTOTOBIICHHUIO
pacTBOpOB € ONPEAECNEHHOM MacCOBOM [JIOJIEM  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI 1O
pacmo3HaBaHUIO PACTBOPOB IIeNo4eid W KHUCIOT C TOMOIIBIO

UH/INKATOpPOB (JIaKMYC, (eHOIPTaTCHH, METUIIOPAHXK U JIPYTHUE)

2.7

IIPOBOJUTH PaCYEThI 110 YPAaBHEHHUIO XMMUYECKON peaKkIuu

IIo Tteme: «llepuonuueckuit 3axkon u Ilepuoguueckas cucrema
xumudeckux snemeHtoB JI. M. MengaeneeBa. CtpoeHHe aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIE pCakumn»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XWUMHNYCCKUX HOHATHH: AApO aroma,
SJICKTPOHHBIA CJIOW aroMma, aToOMHas OpOWTalb, pPaauyC arToMma,

XUMHYCCKAA CBA3b, MOJISIpHAd W HCMOJIKIPHAA KOBAJICHTHASA CBA3b,




3JIEKTPOOTPHUIIATEIILHOCTh, HWOHHAs CBSI3b, WOH, KAaTHOH, aHWOH,

CTCIICHb OKUCJICHUA

3.2

KJIaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC DJICMCHTHI

3.3

OIKCHIBATh M XapaKTepHu3oBaTh TabiuuHyio ¢opmy Ilepuonndeckoit
CHCTEMbl XMMHYECKHX 3JIEMEHTOB: pa3linyaTh MOHATHS «TJIaBHAS
noarpynna (Arpynma)» u «moOouHas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIBIIHE) MEPUOAbI

3.4

packpeiBaTh cMbich [lepuogmueckoro 3akona JI[.M. Menneneena:
ACMOHCTPUPOBATHL MOHUMAHUC HepI/IOI[I/I‘IeCKOI\/'I 3aBHCUMOCTHU CBOMCTB
XUMHYECKHX 3JEMEHTOB OT HX mojnoxeHus B Ilepuoanueckoit

CHUCTEMC

3.5

COOTHOCHUTH  O0O3HAYEHHUs, KOTOpbIE UMEIOTCS B  Tabmuie
«ITepuognyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB J.N.
MenpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB MW 3apsji sapa, OOIIee YHUCIO

3JIEKTPOHOB U pacrpeiesieHue X MO 3JIEKTPOHHBIM CII0SM)

3.6

OIpCaAcCIIATh CTCIICHDb OKHCJICHHUA 3JICMCHTOB B 6I/IHapHI)IX

COCOAUMHCHUAX

3.7

OTIPEICNATh BUJ XHUMHUYECKON CBsI3W (KOBaJICHTHass W HOHHAs) B

HCOPTaHUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTAaThl 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

IIo Teme: «BGH_IGCTBO U XUMHYCCKad pCaKus»

11

pPacKpbIBaTh CMBICT OCHOBHBIX XWMHUYECKUX TOHSTHH: pPacTBOD,
ANEKTPOJMTHI, HEIIEKTPOIHTHI, SJICKTPOIUTHYECKAS JIUCCOLUAIIHS,
peakuuu HMOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe paBHOBECHE,
obpaTuMble " HEOOpaTUMbIe peakiuu,
OKHUCJIUTEITbHOBOCCTAHOBUTEIHHBIC peaxium, OKUCIIUTENb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAas, HOHHas,

MeTaJlJIM4ecKasi), KpUCTAJUIMYecKas pemérka, CIUIaBbl, CKOpPOCTb




XUMHUYECKOU pEeaKIIUuu

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

IMPUMCHSATH 3TU MMOHATHS ITPU OITMCAHUHN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

COCTaBJISITb YPAaBHCHUA 3JI€KTpOHHTI/I‘IeCKOI>'I Jucconmanum KHCIIOT,
IeJI0Yed M COJIeH, TOJHBIE W COKpalIEHHbIE YpaBHEHUS PEAKIM

WOHHOI0 0OMeHa

14

PACKPBIBATE CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ

MIOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

1.5

MPOBOAUTDH PACUETHI M0 YPAaBHEHUIO XUMUYECKOM peakiuu

ITo Temam: «Hemertamnpl M UX coeauHeHUsI» U «MeTamiel U UX

COCOAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CTIEM(PUISCKUE XUMHUECKIE
CBOMCTBA MMPOCTBIX U CJIOKHBIX BCHICCTB, INOATBCPIKAAs OIHNCAHHC
pUMEpaMu MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XAMHUYECKHUX peaKui

2.2

COCTAaBJIAATb YPAaBHCHU peaKHHﬁ, MOATBCPIKAAOIUX CYHICCTBOBAHUC

TCHETUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUCCKHUX HpeBpameHHﬁ B PA3JIMYHBIX

YCIIOBUSAX

2.4

ClIeZIOBaTh MpaBHWJaM TIOJB30BaHUS XHMHUYECKOH TMOCYyIOH |
1a00paTOpPHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH II0 BBITIOJTHEHUIO
1ab0paTOPHBIX XMUMHUYECKHUX OMBITOB TO TOJYYEHHUIO M COOMpaHUIO

ra3z000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

NPOBOIUTHh PEaKIMM, MOATBEPKIAIONIMNE KadeCTBEHHBIH COCTaB
pa3MYHBIX BEIIECTB: PACHO3HABaTh ONBITHBIM ITyTEM XJIOPHUA-,
Opomupa, wuoaupa, kapbonar, ¢Qocdar, cwimkar, cynbdar,
THIPOKCHMOHBI, KaTHOHBl aMMOHHMS, MOHBI W3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB

ITo Teme: «Xumus 1 OKpyKarolas cpena»

3.1

pacKpbIBaTb CMBICA OCHOBHBIX Xumuueckux monaruit: [IJIK

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

IMPUMCHATE OCHOBHEBIC OIICpanuu MBICITATEIIEHOM JCATCIIBHOCTH —




aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHCTEMAaTHU3aIHuIo,
BBIABJIICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBHBGﬁ -  AJId HBYqGHHH
CBOWMCTB BEIIECTB M XUMHYECKHX PEAKIM, ©CTCCTBCHHOHAYUYHBIC
METOAbI IIO3HAHHUA — Ha6JHOI[eHI/Ie, I/IBMGPGHHG, MO,Z[GJ'II/IpOBaHI/Ie,

SKCTIEPUMEHT (PeabHBIM U MBICTICHHBIHN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

IIpenmer xumuu. Ponp XMMUM B KHA3HU 4YENIOBEKAa. XUMHUSI B CUCTEME HayK.
Tena m BeniecTBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsarue o MCTOAaX IO3HAHUA B XUMHH. YucTele B€IICCTBA U CMCCH. CnocoObl

pazzaeneHus cMecen

1.3

AToMBI W MOJICKYIJIBI. Xumudeckrue d3neMeHThl. CHMBOJIBI  XUMHYCCKHX

aeMeHTOB. [IpocThie U COKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIBHAas ~ aTOMHasg — Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTA

B COCIUMHECHUUN

1.5

KonunuectBo BemectBa. Monb. Monsipast Macca. B3auMocBsI3p KOJIMUECTBa,
Macchl M 4YHCIA CTPYKTYPHBIX enuHUI] BeuiectBa. Pacué€rel mo dopmynam

XUMHYECKUX COCIUHCHUN

1.6

Du3nyecKue U XUMHUYECKHUE SIBICHUSA. XUMHAUYECKas PEAKUHs U €€ NPU3HAKHU.
3aK0H COXpAaHEHHS MACChl BEIIECTB. XUMHUECKUe ypaBHeHUs. Knaccuduxaruys

XUMHUYECKHUX PEAKINH (COCTUHEHUS, Pa3NIOKEHUS, 3aMEIICHUs, 00MEHA)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0H, € IpaBUIaMHU
pabotel B Jaboparopuu U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opy/soBaHWEM, H3yUYe€HHE U OINMUCaHUE (PUINYECKUX CBONCTB 0O0pa3IoB
HEOPTraHWYECKHX BEIIECTB, HaOMoAcHHE (U3NYECKUX (TUTAaBICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTYIKe, KUICHUE U KOHICHCAIHs BOJBI) U
XUMHYECKHX  (TOpeHHe CBeuYd, [MpOKAJIMBaHHE METHOM  MPOBOJIOKH,
B3aUMOJICKCTBUE MeJla C KHCIIOTOHW) SBJICHUW, HAOIIOJCHHE W OIMCaHUe
IPU3HAKOB TMPOTEKAHHWS XHUMHUYECKHUX peakuuid (pasjoxkeHHe caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCIOTBI C XJOPHAOM Oapus, pa3ioKCHHE
ruapokcuaa meau(ll) mpu HarpeBaHWu, B3aUMOJICHCTBHUE Kejle3a ¢ pacCTBOPOM

comu meau(ll), m3yuenue crnocoOoB pazaeneHus: cMeceit (C mMOMOIIbI0 MarHUTa,




bunpTpOBaHUE, BBIMAPWBAHUE, TUCTHUIUIAIMSA, XpomaTtorpadus), MpOBEICHUE
OYHNCTKU HOBapeHHOﬁ coJju, HaGHIO,Z[GHI/Ie " OIIMCAaHHUC PE3YJIbTATOB ITPOBCACHU A
OTBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHs] MAacChl, CO3JaHHE MOJelei

MOJIEKYJ (IIapOCTEPKHEBBIX )

Baxseiiue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Bo3ayx — cmech razoB. CocrtaB Bo3zmyxa. Kuciopoa — ayneMeHT u mpocToe
BemecTBo. HaxoxkeHue Kuciopona B MpHUpone, GU3HYECKHE W XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenue kucimopoaa. CrocoOsr
MOJYYCHUsI KHUCIIOpOJa B JIADOPATOPUU W TMPOMBINUIEHHOCTH. KpyroBopor

Kucinopoaa B npupoze. O30H — amtoTponHas MoAU(pUKAIMS KHCIOPOoaa

2.2

TennoBoil 3P PeKT XUMUIECKOHN peakiiui, TEePMOXUMUYECKUE YPaBHEHHSI, SK30-
Y DHAOTEPMHYECKUE peakuuu. TOIMBO: yroib U MeTaH. 3arpsi3HEHUE BO30yXa,

yCcUJIeHHE TapHUKOBOTO 3(ekra, pazpyiieHne 030HOBOTO CI0s

2.3

Bomopon — aneMeHT u mpocToe BemiecTBO. HaxolkiaeHwe BoIopoja B NPUPOJIE,
du3nuecKkne W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTYYEHHUS.

Kuciote! u comm

2.4

MousipabIii 00bEM Ta30B. Pacy€Thl 10 XMMHUYECKUM ypaBHEHUSM

2.5

®dusznyeckue CcBoWcTBA BOAbl. Boma kak  pacTBopuTenb. PacTBOpBI.
HacmmeHHHe U HCHACBIIICHHBIC PACTBOPHI. PaCTBOpI/IMOCTI: BCIICCTB B BOJC.
MaccoBasi 10ois BelecTBAa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KU3HHU 4denoBeka. Kpyrosopor
BOJABl B TpUPOAC. 3arps3HEeHHE TMPUPOMHBIX BoJA. OXpaHa HW OYHCTKA

MIPUPOAHBIX BOJL

2.6

Knaccudpukanuss Heopranmueckux coeauHenuit. Oxcuasl. Knaccudukamms
OKCHJIOB: coJieoOpa3zyromiie (OCHOBHBIC, KHCIOTHBIE, aMdoTepHbIe) U
HeconeoOpazyromue. Homenknarypa okcugoB. Du3WUeCKHEe U XUMHUYECKHE

CBOICTBA OKCHAOB. [losryueHne okcuoB

2.7

OcnoBanns. Krnaccudukanus OCHOBaHHWE: IMENOYM H  HEPACTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHM. [TonyueHne ocHOBaHUA

2.8

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucnor. ®dusnyeckue u
XUMHYECKHE CBOMCTBa KHCIOT. Pan axktuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuyenue kucior

2.9

Comu. Homenknarypa coneil. ®uznueckue M XUMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit




2.10

I'eneTmueckas CBA3b MEXKAY KiiacCaMU HEOPTraHNYCCKUX COGI[I/IHCHI/Iﬁ
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XUMUYECKUN  OKCHEPUMEHT: KayeCTBEHHOE OIpeAesieHHUEe  COACpHKaHUs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHEe, cOOMpaHHe, paclo3HaBaHHE U M3YyUYCHUE
CBOMCTB KHCIOpOJa, HAOMIOEHHE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJIOM U
yCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHUs] ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
oOpa3iaMu OKCHUJIOB M OIMCAHWE MX CBOMCTB, IOJyYeHHE, COOHMpaHue,
pacro3HaBaHHe W HM3y4CHHE CBOMCTB BOJIOpOJa (FOpPEHHE), B3aMMOJCHCTBHE
Bozopoaa ¢ okcugom Meau(ll) (BO3MOXKHO HUCIIOIB30BaHKUE BUICOMATEPHATIOB),
HaOrofieHne OoO0pasloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJEWCTBHE BOJbBI C MeETalNIaMd (HATPUEM U KaJbIUEM)
(BO3MOKHO HCIIOJIb30BaHME BHJCOMATEpHANIOB), OIPEACICHUE PACTBOPOB
KUCJIOT U IIEJNOYed C IMOMOIIbI0 HHAWKATOPOB, HCCIENOBaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIAcCOB, HAOIIOACHHWE H3MEHEHUS
OKpPacKM MHIUKATOPOB B pacTBOpax KHUCIOT U IIeJIo4yel, H3ydeHHe
B3aumoeiictBusi okcuga meau(ll) ¢ pactBopom cepHON KHCIOTBI, KUCIOT C
METaJJIaMH, PEaKIMi HEUTpaIM3aliK, TOJTy4YEHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO MeTajjyla JApPYyrUM M3 pacTBOpa COJH, peIIeHue
9KCIIEPUMEHTANIBHBIX 33/ay 1Mo TeMme «BakHeline Kiiacchl HEOPTaHUYECKUX

COEIUHEHUIT»

[lepronnueckuii 3akoH U [lepuoanueckast cucreMa XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKas CBI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBble MOMBITKM KJIACCHU(PUKALMKM XUMHUYECKUX dyeMeHTOB. [loHsTHe O
Ipynmnax CXOAHBIX 3JICMCHTOB (H_IGJ'IO‘IHBIG 1 IMICIIOYHO3CMCIBHBIC MCTAJJIbI,
raJioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT amMdoTepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

ITepnoanueckuii 3axoH. [lepuoguyeckas cucreMa XUMHYECKUX di1eMeHToB [1.1.
Menneneena. Kopotkonepunoanas u JUTMHHOTIEPUOTHAS dhopmbl
Ilepuonnueckoit cucrembl xumudeckux dnaeMmeHtoB .M. Menneneesa.
Ilepuoaer m rpynmbl. PU3MYECKUN CMBICT TMOPSIKOBOTO HOMEpa, HOMEpPOB

nepruoaa U rpymuriibl 3JICMCHTA

3.3

Crpoenne atoMoB. CocraB aTOMHBIX sanep. M3oronsl. Dnektponsl. CTpoeHUe

OJICKTPOHHBIX 000JIOYEK aTOMOB IEPBBIX 20 XMMHYECKHMX DJIEMCHTOB




Ilepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTHKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuo B [lepuoanyeckoii cucreme [I.11. Menneneena

3.4

3aKOHOM€pHOCTI/I HU3MCHCHUA paauyca aTOMOB XHUMHUYCCKUX DBJIICMCHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOWCTB MO TpyINIaM U MepHOIaM.
3nauenue [lepuoanueckoro 3akoHa u Ilepronuyeckoil CUCTEMBbI XUMHUUYECKHX
3JIEMEHTOB JUIsl Pa3BUTHS Hayku W npakTtuku. .M. MenaeneeB — yd€Hbld U

rpakJ1aHuH

3.5

Xumuueckass cBsizb. KoBaneHTHas (MOJisipHAsT M HEMOJISIPHAs)  CBSI3b.

SHGKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

Crenenb okucieHus. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecchl

OKHCJICHMS B BOcCTaHOBJICHHUA. OKHUCIIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XVUMUYECKUH OKCIEPUMEHT: H3y4eHHEe OO0pa3IoB BEIIECTB METALIOB U
HEMETAJJIOB, B3aUMOJIEHCTBHUE TUAPOKCHJA ILMHKA C PACTBOPAMHM KHUCIOT H
niesouel, MpoBEACHNUE OMBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEILHO-

BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakLiiu pas3yIoKeHHsl, COEITUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

BemecTBo n xummndeckas peakuus. [lopropenue

11

[Tepuonnueckuii 3akoH. [lepuoguueckas cuctemMa XUMUYeCKUX 3memeHToB J[. M.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB TNEPBBIX TPEX MEPUOMAOB, KaJIMs, KaJdbLUHUS U UX
COCAMHEHUN B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepmoanueckoi

CUCTEME U CTPOCHUEM HNX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBA3U. THUIBI KpHUCTANIMYECKUX
pEmETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XUMUYecKo# cBsizu. Kimaccudukanus u HOMEHKIIaTypa HEOPraHMYECKHX
BellecTB (MEXAyHapoaHas U TpUBHAJIbHAsA). XHUMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K  pa3jIMUHbIM  KJjlaccaM HEOpPraHMYECKUX  COEIMHEHUH,

ICHCTUYCCKAA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMU4ecKuX peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YHCTy U
COCTaBy YyYacTBYIOIIMX B pEaKLIMU BEIIECTB, MO TEIIOBOMY 3(dexTy, Mo

N3MCHCHHIO CTEIICHEH OKMCICHUS XHUMHYCSCKHUX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,




M0 y4acTUIO KaTaiu3atopa). OK30- U OHAOTCPMHUYECKHE  PEaKIIHH,

TepMOXUMHUYECKUE ypaBHEHUS. [IOHATHE O CKOPOCTH XUMHUUYECKOU PEaKLIUK

14

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U TeTePOTEHHBIX peakuusax. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOW pEaKIMW U TOJOXKEHHE

XUMHYCCKOT'O paBHOBECHU A

1.5

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAKLUH, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE  ypaBHEHHH
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAaKIU C HUCIOJIb30BAHUEM METOJa

ANEKTPOHHOTO OasiaHca

1.6

Teopus 37EKTPOIUTHUECKON TUCCOLMAIUU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katnonsl, aHnoHsl. MexaHn3M JUCCOLMAIMU BEIECTB C Pa3IMYHBIMU BHJIAMHU
xumMu4deckoi cBsa3u. Ctenenp qucconuanuu. CUIbHBIE U ClTa0ble SJEKTPOIUTHIL.
Peaknun nonHoro obmeHa. YcCiIoBHs MPOTEKaHHUS PEaKIUid MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMH H COJIEM B CBETE€ TIPEACTABICHUN 00 OSIEKTPOIUTHYCCKON

nucconuanuu. KauectBeHHbIe peakiiui Ha HOHBL. [loHsATHE O TUIpONN3e comeit

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPUCTAJUTMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB W HeMeTaioB (rpadura u
anmMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3JCUCTBUS pPa3IUYHBIX (DAKTOPOB;
UCCIIEIOBaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpolecca
JTUCCOIIMAIIMM  KUCJIOT, IIeJoued M cosieil  (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUS PEaKIMii MOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BBIICTICHUE Tra3a,
o0Opa3oBaHHe BOJbI); OINbBITOB, WJUTIOCTPUPYIOLIUX IMPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX peaKluii (TOPEHHE, PEaKIUU PA3JI0KECHUS, COCIUHEHUS);
pacrno3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOUIbIO0 KAU€CTBEHHBIX peaklui

Ha UOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hewmeranne n ux COCAUHCHUA

2.1

OOmiast  xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTpPOEHHsI AaTOMOB,
XapaKTepHble CTeNeHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMCTBa MPOCTHIX
BELIECTB — TrajoreHoB. XMMHUYECKHE CBOMCTBA Ha IIpUMEpe XJIOpa
(B3aMMOZAEHCTBUE C METaJUIaMU, HEMETaJlJIaMH, Iieiao4aMu). XJIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHue, npuMeHeHue. /leiictrue




XJIOpa M XJIOPOBOJOpPOJa Ha OpraHU3M ueloBeka. BakHeline XJIOpUIbl U UX

HaxO0JICHUE B MIPUPO/JIE

2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u Gu3nuecKue cBOCTBa
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOTU(PHUKAINN
KUCJIOpoJa U cepbl. XUMHUUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢usnyeckue W XUMHUYECKHE CBOHCTBA. OKCHIBI cepbl KakK MpPEICTaBUTENN
KHCIIOTHBIX OKcuAoB. CepHasi KUCIIOTa, PU3NYECKHe U XMMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XuMUYecKue
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJIy4YeHHs] CepHOU
kucnotTel. Ilpumenenne. Conu cepHOW KHUCIIOTBI, KAaUECTBEHHAs PEaKIUs Ha
cynbdar-uon. HaxoxxneHnue cepsl U €€ COCIMHEHHH B MPHUPOAE. XUMHUECKOE
3arps3HEHUE OKPY)KAIOUIeH Cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIC JI0XK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro Mpe0TBpaIlIeHUS

2.3

OO6mrast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUS. A30T, pacCIpOCTpaHEHUE B TIPUPOJIE,
¢dbu3mvecKrue U XuMHUIECKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUaK,
ero ¢u3nMYecKue W XMMUYECKHE CBOICTBa, MojydeHHe W npumeHeHue. Conu
aMMOHHUA, UX (U3NYECKHe M XHMHUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauectBenHnasi peakiiusi Ha MOHBI aMMOHUs. A30THasi KUCJIOTa, €€ MOydeHHE,
bu3MYecKue W XUMHUYECKHE CBOMCTBa (0OmMe Kak MpEeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Vcnonp3oBaHHe HUTPATOB M COJIEH aMMOHHS B
KaueCTBe MHHEPAIbHBIX YyA0OpeHHH. XUMUYECKOE 3arps3HEHUE OKPYKaAIOIIeH
CpCabl COCAUHCHUAMU a30Ta (KI/ICHOTHBIG AOXKIHU, 3arpsA3HCHHUC BO3AYyXa, ITOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amnorpornusie Mogudpukanuu (Gocdopa, puznyeckre U XUMUYECKHE
ceoiictBa. Oxcupg dochopa(V) u dochopHas kuciora, Qusnyeckue u
XMMHYECKHE CBOWCTBa, momydeHue. Vcmosnbp3zoBanue ¢ochaToB B KauyecTBe

MUHEpaIbHBIX YI0OpECHHI

2.5

OO6mrast xapaktepuctuka daeMeHTOB |V A-rpynmel. OCoOEHHOCTH CTPOSHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHCIEHUS. YTJIEepOoN, aUIOTPOITHBIC
MOTUGUKAINK, PACIPOCTPAaHEHHE B MPHUpOJe, (U3NYECKHE W XUMHUYECKHE
cBoiicTBa. AncopOius. KpyroBopot yrinepona B mpupomae. OKcuabl yriepoja,
X (u3nyeckre W XUMHYECKHE CBOMCTBA, JCHUCTBHE Ha >KHUBBIC OpPTaHU3MBI,

MOJIYYCHUC U IPUMCHCHHUC. OKOJIOTUYECKHE HpOGHGMBI, CBA3aHHBIC C OKCHAOM




yraepoga(lV); rumore3a TI00aTBHOTO TOTEIUICHHWS] KIWMaTa;, MapHUKOBBIN
apdekr. YroipHas KucCioTa W €€ COomu, uX (U3NYECKHEe U XUMUYECKUE
CBOWCTBa, TOJY4YeHHWE W TpuUMeHeHue. KadecTBeHHas peakiusi Ha KapOOHaT-
noHbl. Mcnonp3oBanue kKapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO35IMCTBE

2.6

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEILECTBAX KaK O COEIMHEHHUAX
yriepona (MeTaH, 3TaH, JTHJIECH, alETUJIEH, 3TAaHOJ, TJULEPUH, YKCYCHas
kucnora). x coctaB m xummueckoe crpoeHue. [loHsTne o Ouomormyecku
BRXHBIX BEIECTBAX: XHpax, OENKax, yIIeBOJaX — W UX POJIU B KHU3HU
yesoBeka. MarepuanbHOE €JUHCTBO OPraHMYECKMX UM HEOPraHMYECKHUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumenenue. CoenuHeHUs KpemMHHUs B mpupojge. OOmme mpenacraBieHus 00
okcuyae kpemuaus(1V) u kpemaneBoi kucinore. CHIMKATHI, UX UCTIOIb30BAaHUE B
OBITY, MEIUITMHE, TPOMBIIUICHHOCTH. Ba)KHEHIITNE CTPOUTEIbHBIC MaTepHaIbI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobiembl OGe3omacHOTO

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCILHCBHOﬁ KHU3HHU

2.8

XUMHUECKUH SKCHEPUMEHT: HM3ydeHHE OO0pa3l0oB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJIIHOM KHUCIJIOTBI; IIPOBEICHUE KAaYECTBEHHBIX pPEaKLMi HAa XJIOpUL-
MOHbl M HaOJIIOJCHHE IPHU3HAKOB HUX MPOTEKaHMs; OIBITHl, OTpa)KarolIue
¢u3nyeckue 1 XMMUYECKHE CBOWCTBA raJIoOrT€HOB M UX COCIUHEHUH (BO3MOYKHO
UCIOJIb30BAaHUE BHJICOMATEPUAIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(rayloreHNI0B); O3HAKOMJICHME C oOpasnamu cepbl U e COeIUHEHHSIMU
(BO3MOXHO  HCITOJIb30BAaHHWE BHUJEOMATEPUATIOB); HAOMIOJIEHHE IIpoliecca
oOyrIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3yuyeHHe XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KayeCTBEHHOM peakUuu Ha Cynb(ar-MoH M HaOJMIOJCHHWE Ipu3Haka eé
MPOTEKaHM; O3HAKOMIIEHHE C (PM3NUYECKUMU CBOMCTBaMU a30Ta, (pocdopa u ux
COCMHEHUI (BO3MOXXHO HCIIOJIb30BAaHHWE BHJJICOMATEpPUAIOB), OOpa3laMu
a30THBIX U (ocPOpHBIX yHOOpEeHU; oTyYeHe, COOMpaHne, paclo3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMMAaKa; IPOBEJCHHE KAa4EeCTBEHHBIX PEAKUUN Ha HOH
aMMOHMSI U (Qocdar-uOH W U3yYEHHE TPU3HAKOB HX MPOTEKAHMA,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAaHNE BHJIEOMATEPUANIOB); HM3YYEHHUE MOJEIEH KPUCTAIUIMUECKUX
pemwéTok anmasza, rpadura, (QyJUIepeHa; O3HAaKOMIIEHHE C IPOLECCOM

azicopOLMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJYYCHUE, COOMpaHHE, paclio3HABaHHE M HM3yYCHHE CBOWCTB
YIJIGKKCIIOrO Ta3a; MPOBEACHHE KAaYeCTBEHHBIX peakiMii Ha KapOoOHAT- H
CHJIMKAT-HOHBl M W3YyYEHHE MPHU3HAKOB WX TNPOTEKAHUS; O3HAKOMIICHHE C
HpOHYKHHeﬁ CUJIMKATHOU IMPOMBIIIJICHHOCTH,; PCHICHUC SKCICPUMCHTAIIBHBIX

3aaa4 110 TEMC «Baxaelne HeMeTaIbl U UX COCAUHCHUA»

Merannsl 1 uX COCOAUHECHUA

3.1

OO01as xapaKTepUCTUKAa XUMHUUECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxkeHus B Ilepuonuueckor cucreMe XUMHYECKUX dieMeHToB JI.H.
MenpeneeBa u crpoeHust aToMoB. CTpoeHHe MeTalliioB. MeTtanmnuyeckas CBsi3b U
METaJNIMYECKasl ~KpUCTaUIMYecKass pelmeETKa. JIEKTPOXUMUYECKUH  psf

HanpsHKEHUA METaJIOB

3.2

dusnyeckrue U XUMUYECKHE CBOMCTBA MeTauioB. OOmue crmocoObl MOTydeHUs
MCTAJIJIOB. HOH}ITI/IG (6] KOppO3I/II/I METAJ1JIOB, OCHOBHBIC CHOCOGBI 3allIUThI UX OT
kopposuu. CruiaBsl (CTallb, YyTYH, TIOPAUTIOMUHUN, OpOH3a) U UX MPUMEHEHHUE B

OBITY M IPOMBIIIIIEHHOCTH

3.3

[Ilenounble MeTaJIBl: MOJOKEHHE B llepronnyeckol cuUCTEME XHMHYECKHX
anemeHToB /.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOKJIECHUE B MPUPOJE.
dusnyeckue 1 XUMHYECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kaus). OKCUIBI U
TUAPOKCHBI HaTpusi U Kanus. [IpuMeHeHue IIEeTOYHBIX METAIOB M UX

COETUHEHUN

3.4

Illenoyno3emMenbpHble  METaulbl MarHuii W KaJdblUi: TOJIOKEHHE B
IIepnonnueckoii cucreme XUMUYECKUX 3i1eMeHToB [[.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJAeHWe B npupoje. Pu3nyeckrue U XUMHUUYECKHE CBOMCTBA
Marausi U Kanplius. BaxHeiimme coeanHEHUs Kanblus (OKCHUI, THIPOKCHI,

conn). JKECTKOCTh BOJBI U CITOCOOBI €€ ycTpaHEHUS

3.5

AmoMuHMIL: TIoNoXkeHue B llepromuyeckoil cucTeMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa;, cTpoeHue aroma; HaxoxkiacHue B Ipupone. dusnueckue u
XUMHYECKHE CBOMCTBA aIOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA

AJIFOMHUHUA

3.6

XKeneso: nonoxenue B [lepuoguyeckoit cucreme xumuueckux snementon /.M.
MenpeneeBa; CTpOEHHE aTOMa; HaXOXJIEeHHE B mpupone. Dusnyeckue u
XUMHUYECKUE cBOMCTBa kene3a. Okcunbl, ruapokcuasl U conu kenesa(ll) u

xene3a(lll), ux coctas, cCBOMCTBA M TTOJTYYCHHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3liaMyu METAJlJIOB U CILIABOB,

X (U3NYECKUMHU CBOMCTBaMH; H3Y4YEHHE DPE3YyJIbTaTOB KOPPO3HU METAIJIOB




(BO3MOXHO HCITOJIh30BaHUE BHJICOMATEPHAJIOB), 0coOeHHOCTEH
B3aUMOJCHCTBUS OKCHJA KajdblUsg M HATpusi C BOJOM  (BO3MOXKHO
UCIOJIb30BaHUE BHUAEOMATEpUAIOB); HCCIEAOBAHUE CBOMCTB XKECTKOW BOJBI;
mpolecca TOPEHHUs JKelle3a B KHUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAIOB); MPU3HAKOB MPOTEKAHUSI KAaUEeCTBEHHBIX pEaKUWil Ha MOHBI
(Maraus, Kanblus, amromunus, nuHka, sxenesa(ll) u xenesa(lll), memxu(ll);
HaOJI0/IeHNE U OMMCAaHUE MPOLECCOB OKpAIIMBaHUS IUIAMEHU MOHAMM HATpHS,
Kamuss W Kamplus  (BO3MOXKHO — HCIIOJNB30BAaHHE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEpHBIX CBOWCTB THIPOKCHIA ATIOMUHUS M THUIPOKCHIA
LMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a7a4 10 TeMe «BaxxHelme MeTaibl 1

UX COCAUHCHUA»

XUMUA U OKpYXKaroIiasi cpea

4.1

HoBbie maTepuanbsl u TexHojoruu. BeimiecTtBa U maTepuainbl B MOBCEIHEBHOM
KU3HHU YesloBeKa. XUMUsS U 3/10pOBbe. be3ornacHoe Ucnoab30BaHue BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomib NMpu XUMHYECKHUX OXKOTaxX H

OTpPAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxatomei cpeasl [1/IK. Pons Xxumum B permeHun 3KOJIOTHIECKUX MPOOIIeM.
[TpupoaHble HCTOYHHMKH YTIIEBOAOPOAOB (Yroib, MPHUPOIHBIA ra3, He(dTh),

MPOJIYKTHI UX MEePepabOTKH, UX POJIb B OBITY U IPOMBIIIIIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHEe 00pa3loB MaTepHajoB (CTEKIIO, CIUIABBI

METaJIOB, MOJIUMEPHbIE MaTEpUaIbl)




IMPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJIbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC

1

[Ipencrapnenue:

1.1

O TMI03HABa€MOCTU SIBIEHUH MPUPOIbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0OIIel KyJabTyphl U MPaKTUYECKOU
NESTEIIbHOCTH 4YeJIOBEKa B YCIOBHSX COBPEMEHHOro OOIIecTBa;

IIOHUMaHHUEC MECTAa XUMHUU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX METOJaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICIOBAHUA BCIICCTB U UIYUCHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHUC HCIIOJIb30BaTh MOACIN JJIA

OOBSICHEHHUS! CTPOCHUS aTOMOB M MOJICKYJT

1.3

o cepax mpodeccHoHaTBHON AEATENTFHOCTH, CBA3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUSAX
XMMHYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCSI paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayeit mpodeccnoHaabHOM e TeNbHOCTH
U cIenaTh OCO3HAHHBIM BHIOOp XMMHMH Kak MPO(UIBHOTO IpeaMeTa

MIPH [IEPEX0/I€ HAa YPOBEHH CPEAHETO 00IIero oopa3oBaHus

Binanenune cucreMol XMMHMYECKHMX 3HAHUM U YMEHHE IPUMEHATH

CUCTEMY XUMHUUYCCKUX 3H3HHI>1, KOTOpas BKIIKOYACT:

2.1

BaXHCHINIME XUMHUYCCKUEC IIOHATHS: XHMHYCCKHH DJEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMeCh, OTHOCHTEIIbHBIC aTOMHas W MOJICKYJIspHAs
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHAdA Macca, MOHHpHBIﬁ
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKIysi, pPEeaKiMu COCIUHECHUS, PEAKIMH pPa3NIOKECHHS, PEaKIuu
3aMeIIeHHs, peakiMu OOMEHa, TEeIUIOBOW 3(PQeKkT peakiuu, 5K30- U
DHJIOTEPMHUYECKUE PEaKIMH, PACTBOP, MAccoBas OIS XHUMHYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBas JIOJI M MPOIICHTHAS KOHIICHTPAITUS

BCIICCTBA B paCTBOPC, AAPO aToMa, BHGKTpOHHBIﬁ cIIoM aToMa, aTOMHas




opOuTanb, paauyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCIECHUS,
XUMUYECKasl CBA3b, MIEKTPOOTPULATEIILHOCTD, MOJIAPHAs U HEMOJISAPHAs
KOBQJICHTHAs  CBs3b, MOHHAas  CBs3b, METaUIM4ECKas  CBA3b,
KpUCTalLIM4ecKass peleérka (aTOMHas, MOHHas, MeTauIMJyecKasi,
MOJIEKYJISIpHAs), MOH, KaTHOH, QHMOH, DJIEKTPOJIMT M HEJIEKTPOJIHUT,
ANIEKTPOJIMTUYECKAsT ~ JUCCOLMALNS, PEaKUUd HMOHHOTO OOMEHa,
OKHMCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIIEHUE U  BOCCTAaHOBJIEHUE, DJIEKTPOJIU3,
XMMUYECKOE pPaBHOBECHE, OOpaTHMble U HEoOpaTUMble pEaKIHH,
CKOpOCTb XMMMUECKOW peakiuu, karanuzarop, IIJK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAlOIINE 3aKOHBl XMMHMH: 3aKOH COXPAaHECHMsI MAaccChl,
nepuonuueckuil 3akoH J.M. MenneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo

2.3

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAass ~ Teopus,  TeOopus

3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconuanuu

Brnanenue ocHOBaMU XMMHUUYECKON I'PAMOTHOCTH, BKJIKOUYAOIIEH:

3.1

yYMEHHE TPaBIJILHO HCIIOIb30BAaTh N3yUCHHBIE BENIECTBA U MATEPHAIIBI
(B TOM 4HCIe MHHEpaJbHBIC YHAOOpPEHHs, METaUIbl U CIUIABHI,
HPOIYKTHl TEepepabOTKH MPHUPOTHBIX HCTOYHHKOB YTIIEBOJIOPOIOB
(yrias,, mpupoaHOTo Trasza, He(TH) B OBITY, CEIBCKOM XO3sHCTBE, Ha
IPOU3BOJCTBE U TOHWMAaHWE 3HAYCHUS XUPOB, OCIKOB, YIIECBOAOB
JUIS. OpraHKW3Ma 4YelloBeKa; YMEHHE MMPOrHO3UPOBATh BIHSHUE BEILECTB

U XMMHYECKHX IMPOLECCOB Ha OPraHM3M YEJOBEKa U OKPYKAIOIIYIO

IPUPOJHYIO CPENY

3.2

YMCHHUC HUHTCIPUPOBATD XUMHUYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrUux

y4eOHBIX TIPEIMETOB

3.3

HaJIMYUe OMbITa pabOThl C Pa3IMYHBIMH MCTOYHHMKAMH HMH(OpMaLUU
no XUMHM (Hay4dHas W Hay4yHO-TIONYJSIpHAs JHUTEparypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OLICHMBATh HH(OPMALMIO O BEIIECTBAX, HX
IOPEBpallCHUsIX M IPAaKTHYECKOM  INPUMEHEHHMH M yMEHHE

HCIIOJIb30BaTh €€ AJIs PEIICHUA y‘le6H0'H03HaBaTeJIBHBIX 3aJa4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHMHOTO amnmnapara M CHMBOJHUYCCKOTO

SA3bIKa XMMUHU JJIS1 COCTaBICHHUS (POpPMYNT HEOPraHMYECKUX BEIIECTB,




YpaBHEHHH  XUMHUYECKUX  peaKklMi; OCHOBAMHM  XHMHUYECKOM

HoMeHKkJIaTypsl (IUPAC 1 TpuBHabHOiA)

YMeHue 0OBSCHATH CBsI3b IMOJIOXKEHHs dJieMeHTa B [lepmonnyeckoid

CUCTEME C YHCIIOBBIMH XapaKTCPUCTUKaAMH CTPOCHHA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee dHcio
9JIEKTPOHOB), PpAaCIpeleleHHEeM JJIEKTPOHOB [0 SHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATTUS U KAIbIIHS
IIpencraBinenne 0  NEpUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),
6 OPOCTBIX W CJOXHBIX BEHIECTB OT TMOJOXEHHUS JJIIEMEHTOB B
[lepmonmuueckoir cucreme (B MajblXx TEpHOJAX ©  TJIAaBHBIX
MOJTPYIIAax) ¥ SJEKTPOHHOTO CTPOCHUS aTOMa
7 YMenue kiraccupumupoBarh:
7.1 XUMHYECKHE IEMEHTBI
1.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMHUUYECKHE PeaKIuu
8 YMeHue onpeaensTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB, 3apsi]
' HOHA
8.9 BUJ XMUMHYECKOHW CBS3M W THUN KPUCTALIUYECKOH CTPYKTYPHI B
' COETMHEHUSIX
8.3 XapakTep Cpelbl B BOJAHBIX PACTBOPaX BEHIECTB (KUCIOT, OCHOBAHUM )
8.4 OKHUCJIUTEh H BOCCTAHOBUTEIh
9 YMeHue xapakTepu3oBarh (HU3NUEeCKHe U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, aimas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUN, Kaaud, MarHUMH,
KaJIbIIUN, aJTFOMUHUM, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM WYHCJIE€ WX BOJHBIX pPacTBOpOB (Boia,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIbI U THUIPOKCHIBI
9.9 metaisioB |-lIA rpymnm, amromunus, menu (l), uunka, xeneza (Il u
' I11), oxkcuapl yriepoaa (I u 1V), kpemuaus (1V), azora u pochopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTucras, a30oTHas,
dbocdopHas, yroapHas, KpeMHHEBasK KHCJIOTa U UX COJIH)
9.3 IPOrHO3MPOBaTh M  XapaKTepU30BaThb CBOICTBA  BEUIECTB B




3aBUCUMOCTH OT HX COCTaBa M CTPOCHHA, IMPHUMCEHCHUC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHWYCCKUX

MPEBpAICHHUI B pa3JIMYHbIX YCIOBUIX

YMeHue cocTaBisiTh MOJIEKYJISIPHbIE M MOHHBIE YPaBHEHHS PEaKIIHii, B

10
TOM YHUCIIE:
10.1 peakiuii HOoHHOTrOo 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOMINX ~XHUMHYECKHE CBOMCTBA WM3YyYEHHBIX KJIIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIIECTB
10.4 MOJITBEPKIAIONINX TCHETUYECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHue BEIYHUCIATE (IIPOBOJUTH PACUEThI):
111 OTHOCUTEIIGHYI0 MOJICKYJSIPHYIO M MOJIIPHYIO MAacCChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMHUYECKOT0 JIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WM MPOIYKTOB peakluu
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TMoO3HaHus  (HabmioneHue,
191 U3MEpEHHe, SKCIIEPUMEHT, MOICTUPOBAHNE) PU U3YUYCHUH BEIIECTB U
' XUMHUYECKHX SIBICHUN; yMeHue chopmynupoBaTe MnpoliemMy Hu
MPEIJIOKUTH MMYTH €€ PEIICHUS
129 Oe3omacHOi pabOThl C XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1abOpaTOPHBIM 000PYI0BAHHEM
paBHJIaMu O€30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIb3YEMbIMU
B MOBCEHEBHOM XKM3HU, TIPABUIIAMU MTOBEACHUS B LIEJSAX COepEKeHUS
123 3[0POBbsI U OKPYXKAIOIIEW MNPUPOAHON Cpelbl; MOHMMAaHHE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIC OPTAHHU3MBI ONPEICIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U IMPEAOTBPALLEHUS UX BPEAHOIO
BO3JECHCTBUSA
13 Hanuuue mpakTHUeCcKUX HaBBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHUS
CIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3YYCHUE U ONMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/ILI€CKI/IMI/I n XHUMHUYCCKUMHU SABJICHUSMHU, OIIBITHI,




WUTIOCTPUPYIOIINE MPU3HAKK MPOTEKAHUS XUMUYECKUX peaknuii

13.2

U3ydeHHe Crioco0OB pa3AeieHHus cMecen

13.3

MOJIyYeHUE KHCIOpOAa M U3YYEHHE €ro CBOICTB; IMOJIy4eHUE
BOZIOPO/Ia U M3YUEHUE €r0 CBOMCTB; MOJYyUYEHHE YTIEKUCIOTO raza u

M3YYEHHE ero CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4eHHUE ero CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOM MacCOBOW JOJIEeH

pacTBOPEHHOTO BELIECTBA

135

HNPUMEHEHHUE HHIUKATOPOB (Jrakmyca, METHIIOpaHXKa 51
dbenondTanenHa) 1y ONMPENCTICHUS XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJIoYei

13.6

UCCIEJIOBaHHE U OMNHMCAaHHE CBOICTB HEOPraHWYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJCHUCTBHS KUCIOT C METaJUIaMH,
OKCHJAMH  METaJUIOB,  PAacTBOPUMBIMH U HEpPacTBOPHUMBIMU
OCHOBAHMSIMU, COJISIMHM; TIOJIy4YCHHE HEpPacTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJIHOTO MeTajljla JApYyrdM U3  pacTBOpa  COJIH;
UCClIeIoOBaHNEe aM(OTEPHBIX CBOWCTB THUIAPOKCHUIOB AQIIOMHHUS H

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 33/1a4d 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX COECTUHEHUI; «DNEKTPOTUTHYECKAS
IHUCccolManusy; «BakHeHImne HeEMETAUIBI W HUX COCAUHEHUS»;

«Baxxuei1me MeTayIbl U UX COSIUHEHUS

13.8

XUMHUYECKUE OKCIIEPUMEHTEI, HJUTIOCTPUPYIOLIIE IPU3HAKU
NPOTEKaHUs PEaKIMii MOHHOTO OOMEHA; KAaueCTBCHHBIC PEaKIuu Ha
NPUCYTCTBYIOLME B BOJHBIX PAcTBOpax HMOHBI XJOPHA-, OpOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHLBI, KATUOHBI aMMOHNA, MarHus, KaJdblOUWs, aJIIOMUHHA,

kenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYwmenue:

141

NpPEICTaBIATh PE3yAbTaThl JKCIEpHUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTelbCTB, Tpa(UKOB M TAOMUIl U BBIABIATH SMIMPHUECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3U MEXIY pealibHO HAOII0JaeMBbIMU XUMUIECKIMU
SBJICHUSIMU U TPOLIECCAMH, MPOUCXOASIIMMHU B MAaKPO- U MUKPOMHPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

11

YucTeie BemecTBa U cMec. CIocoOBI pa3iesieHus: cMecei

1.2

AToMBEI © MOJICKYJIBI. Xumudeckrue dneMeHThl. CHMBOJBI XHMHYECKHX

9JICMCHTOB. HpOCTBIG 1 CJIOXKHBIC BECIICCTBA.

1.3

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 31eMeHTOB. CTeneHb

OKHCJICHHUA

14

3aKOH TOCTOSHCTBa cocTtaBa BemlecTB. OTHOCHTEIBbHAs aTOMHAs Macca.
OtHocHUTEILHAS MOJICKYJIsIpHad Macca. MaccoBas g0 XUMHYECKOTO 3JIEMEHTa

B COCIUMHECHUUN

1.5

KomnyectBo BemectBa. Moabs. MomspHas Macca. ModisspHbIii 00BEM Ta30B.

BzauMocss3b KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CIUHUILL BCIICCTBA

1.6

Pu3nyecKkue U XMUMUYECKHUE SBIICHHS. XUMHUYECKas peakuus U €€ NPU3HAKHU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucTeMa XHMHYECKHX 3JIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepuonnueckuii 3akoH. Ilepuoguyeckas cucrema XUMU4Yeckux 3aeMeHToB J[. .
Menneneesa. Ilepuoasl u rpynnsl. QU3NYECKHU CMBICH MTOPSAKOBOTO HOMEpA,

HOMEPOB MepHo/ia U TPYIIIHI JIEMEHTa

2.2

Ctpoenune atomoB. CocTaB aToMHbIX saep. M3otombl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX  000JI0ueK aToMoOB TmepBbIX 20 XHWMHYECKHUX 3JIEMEHTOB

ITepuoanueckoii cucremsl [[.11. Menneneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMUYECKUX IJIEMEHTOB HEPBBIX TPEX
MEepUOJIOB, Kalus, Kainblus (paguyca aTOMOB, 3JIEKTPOOTPULIATEILHOCTH,
METAJIMYECKUX W HEMETAUIMYEeCKMX CBOMCTB) M HMX COEIWHEHHH B
COOTBETCTBUU C TOJOXKEHHEM »ieMeHToB B Ilepuogmyeckoit cucreme u

CTPOCHUEM UX aTOMOB

Crpoenue BelecTsa

3.1

Xumuyeckasi cBsi3b. KoBanmeHTHast (TOJiApHAsT ©  HEMOJISIPHAsi)  CBSI3b.
OIEKTPOOTPULIATEILHOCTh ~ XMMHUYECKMX  3JeMeHTOB.  VoHHas  CBs3b.

Merannnueckas cBSI3b




3.2

Tunbl KpUCTAIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeETaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOHN CBS3U

Baxwneilime npeAcTaBUTENM HEOPraHMYECKUX BemecTB. Hemeramnsl U ux

COCOAMHCHUS. MeTtanisl 4 uxX COCIUHCHUA

4.1

Knaccudpukanuss u HOMEHKJIATypa HEOPraHMYECKUX COCAMHCHUN: OKCHIIOB
(comeobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBIC) "
HecoJeo0pa3yoIre; OCHOBaHWU (IIENOYM W HEpPacTBOPHUMBIC OCHOBAHUS);
KUCTIOT  (KHCIIOpOACOoAepXk aliue ¢ OecKUCIOpOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CpEAHUX U KUCIIBIX )

4.2

duznyeckue W XHUMHYECKHE CBOMCTBa MMPOCThIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/JIA, XJIOpa, KUCIOPO/a, CePhI, a30Ta, pocdopa, yriepoaa, KpeMHHS

4.3

®dusnyeckue W XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAUIOB: JIMTHS,
HATpHsl, Kajaus, MarHusl U KaJblUsl, aJIOMHHUS, jKelle3a. DICKTPOXHUMHUUCCKHUI

PAI HAIIPSKEHUN METaJlIOB

4.4

du3nyeckue U XUMUYECKUE CBOMCTBA BOJOPOAHBIX COCAMHEHUNM HEMETAIUIOB:

XJIOPOBOZOPOJIa, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnueckne W XMMHYECKHE CBOMCTBA OKCHI0B HemetauioB: cepsl (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [Tonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cpoiictBa okcunoB: MetawioB IA-IIIA rpynn, nmaka, memu(ll) u

xene3a(ll, 1). [TomyueHne OKCHIOB METAILJIOB

4.7

XVMUYECKUE CBOWCTBA OCHOBaHHWH U aM(pOTEPHBIX THAPOKCUAOB (Ha MpHUMEpe
TUAPOKCUAOB  alIOMUHUS, Keneza, UuHKA). [lomyuenue ocHoBaHui U

aM(OTEPHBIX TUIPOKCH]IOB

4.8

OO0me XMMHUYECKHE CBOWMCTBA KHUCIOT: XJIOPOBOJOPOJIHOM, CEpOBOAOPOAHOM,
CEpHHUCTOM, cepHOM, a3oTHOU, (ochopHOH, KpeMHUEBOH, yroapHO. Ocobbie
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpPHOM M A30THOM KHCIIOT.

[Tonyuyenue kucior

4.9

OO6ue xumMHuYeckre cBoicTBa cperHux couei. [lomyuenue comneit

4.10

HonyquHe, COGI/IpaHI/IG, pacno3HaBaHuC BOOOpOJd, KHCIOpOJd, aMMHAKa,

YIIJIEKHUCIIOTO Ta3a B JIabopaTopuun
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[Tomyyenue amMmuaka, CEpHON M a30THOM KHUCIOT B MPOMBIILIEHHOCTH. O0mme

CHOCOOBI OTYYCHHUS METAJUIOB




4.12

I'eneTmueckas CBA3b MEXKIY Ki1acCaMU HEOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEaKIuu

5.1

Knaccudukanusa XuMHUECKUX peakluid Mo pa3jiNyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B pPEAKIMHU BELIECTB, MO TerioBoMy 3¢ddekty, 1o

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TennoBoii A3 PeKT XUMHUECKOH peaKlnK, TEPMOXUMUUYECKHE YpaBHEHUS. DK30-

U DHAOTEPMUYECKUE peaklyi. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHUCIUTEILHOBOCCTAHOBUTEIBHBIE pCaKkmuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKUCIEHHST W BOCCTAHOBJIICHHS.  ODJIGKTPOHHBIM  OamaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcaknuuu

5.4

Teopust NIEKTPONUTHYECKON qucconrani. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTHI U

HEAIeKTPONUTHL. CUIIBbHBIC U clTa0ble dNeKTPOIUThl. CTeneHb AUCCOIHAIN

5.5

Peakuuu moHHOro oOMeHa. YCIIOBHS NPOTEKaHUs PEeakiMii MOHHOrO oOMeHa,

MOJIHBIE U COKPAILEHHBIE HOHHBIE YPAaBHEHUSI peakLnuit

XuMUs 1 OKpyKaronas cpeaa

6.1

BemectBa u Martepuanbl B MOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
UCIIOJIb30BaHUE BEUIECTB M XUMHUECKMX pEaKUuid B JabopaTopuu U OBITY.

HepBaﬂ IMoMOIIb IMPHU XUMHYCCKUX OXKOT'aX U OTPABIICHHUAX

6.2

XUMHYECKOE  3arps3HEHHUE OKPYXKAroIIeH cpenbl  (KUCIOTHBIC — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS
[Ipenenbnas momyctumasi konmeHtpanus BemectB (IIJIK). Pomp xumum B
peIIEHUH HKOJIOTHYECKUX MpobneM. YcuieHue mapHUKOBOro 3ddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCIMHEHUH B
ObITY, MEAMLUHE, NPOMBIIUIEHHOCTH M CeIbCKOM Xxo3siicTBe. [IpumMeHeHue
METaJUIOB M CIUIaBOB (CTallb, YYyTyH, IIOPAJIOMUHUM, OpoH3a) B OBITY U
IIPOMBIIIICHHOCTH UX coequHEHUH. [IoHATHE 0 KOPPO3UM METaJllIOB, OCHOBHBIE

CIOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[IpupogHble UCTOUYHUKH YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, He)Tb),

MIPOJIYKTHI MX IepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHauanbHbIC TOHATHS 00 OPraHWYECKMX BEIIECTBAX KAaK O COCTUHEHHUSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, STaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILECTBAX: KUPAX, O€IKaX, YrieBoIax — U UX

POJIA B ) KU3HU YCIIOBCKA




Pacuétrr:

7.1 o ¢popMyiaM XUMHYECKUX COSTUHEHUN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE
7.3 M0 XUMHYECKUM YPaBHCHHSIM




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 9 knacc/ 'abpuensa O.C., Octpoymon WU.I'., Cnagkor C.A.
AxrmmmonepHoe o6rmectBo «M3marenbetBo «lIpocBemenuer
Xummus, 8 knace/ ['abpuensa O. C.,OctpoymoB U.I'. CnagkoB C.A. AKITMOHEpHOE

obmectBo"UznarenscTBo "[Ipocremenue"

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. 'abpuensu O. C., Bockoboitnukosa H.I1., AumrykoBa A.B.. HactonbHast kHura
yautens. Xumus. 8 ki1.: Metoaudeckoe mocooue. — M.: [Ipoda, 2010.
2.I'abpuensu O. C., OctpoymoB U. I'. HactonbHast kaura yuntesns. Xumusi. 9
KII.: Metoauueckoe nmocodbue. — M.: [Ipoda, 2010.

3. Xumus. 8 ki1.: KoHTposasHbIe 1 TpoBepouHbie padoThl K yueOHuky O. C.
["abpuensna «Xumus. 8 / O. C. 'abpuensn, [1. H. bepe3kun, A. A. Ymakosa u
nap. — M.: lIpoda, 2009 .

4. Xumus. 9 xi.: KorTposbHbIE U ipoBepouHbIe paboThl K yueoHuKy O. C.
lNabpuensua «Xumus. 9 / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yirakosa u
ap. — M.: lIpoda, 2009 .

5. KoHTpoJibHBIE ¥ cCaMOCTOSATEIbHBIE PA00THI O XUMUH K yueOHuky O. C.
INabpuensna Xumus. 9 / Ilasnosa H.C. — M.: «Ok3amen», 2012.

6. COopHUK 3a/1a4 U yripaxkHeHu# 1o xuMuu K yueonuky O. C. ['abpuensna

Xumus. 9 / Ceepmiiosa H.JI. — M.: «DOx3amen», 2012.



7.Tabpuensia O. C., OctpoymoB U. I'. U3yuaem xumuto B 9 ki.: Jlugakruueckue
Marepuanbl. — M.: biuk mmoc, 2009 .
8.I'abpuensta O. C., Bockob6oitaukosa H. I1. Xumus B Tecrax, 3aauax,

ynpaxHeHusx. 8— 9 xi. — M.: [Ipoda, 2009 .

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

DNEKTPOHHBIE TOCOOUS TIO TIPEIMETY:

Xumus (8-11kmacc) Buptyanbnas nadoparopust (JIEKTPOHHOE ydeOHOE
W3/1aHUE)

Xumus. MynsTuMeuitHoe yaeObHoe mocoore HoBoTro oopasma. 8 kiacc. [uck 1,
2, 3.

Xumus 15 Becex —XXI. Pemenne 3anau. Camoyuurens
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