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®denepanbHas paboyas mporpamma no yueOHomy mnpenmery «Xumus» (0a30BbIi
ypoBeHb) (mpenmeTHas o0nactb «EcTecTBeHHO-Hay4yHbIE NPEIMEThI») BKIIOYAET
MOSICHUTENBHYIO 3aIMCKY, CO/IepKaHue 00y4eHUs], TUIAHUPYEMbIE€ PE3yJIbTaThl OCBOCHUS
nporpaMmbl IO XUMHUHU, TEMaTUYECKOe IUIaHHpPOBaHUE, MepeyeHb (Koaudukarop)
pacmpeseNieHHbIX MO0 KjlaccaM IMpOBEPsieMbIX TPEOOBaHUN K pe3yJibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTebHON IPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHus U JJIEMEHTOB
colepKaHUsl MO XUMHUH, TepeueHb (KoaudukaTop) TNpoOBEpsSEeMbIX TpeOOBaHUN
K pe3yJibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUs U PJIEMEHTOB COJIEPXKAHMS TI0 XUMUHU.

MNOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHHUs COCTaBIICHA
Ha OCHOBE TpeOOBaHMM K pe3yJpTaTaM OCBOECHHUS OCHOBHOW 00pa3oBaTeNbHON
IporpaMMbl OCHOBHOTO o00miero ooOpasoBaHusi, npexacrasieHHbix B PI'OC 00O,
a TaKkKe Ha OCHOBE (QeaepanbHON pabouyeld MporpamMMbl BOCIHUTAHHUS U C YYETOM
KOHLEIMUMK TMpenojaBaHusi ydyeOHOro mnpeamera «XuMmus» B 00pa3oBaTeIbHBIX
opranmnsanusx Poccuiickon denepannu.

[Iporpamma no xumuu pazpaboTaHa C LEIbI0 OKa3aHHUS METOJUYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY IIPEIMETY.

[Iporpamma 1o XMMHH AA€T NPEACTABICHUE O LEJIAX, OOILIEH cTpaTeruu 00y4eHus,
BOCIIMTAHUS W  pa3BUTHS  OOydYalOIIMXCA CpPEACTBAMM  ydyeOHOTO NPEeIMETa,
yCTaHaBIMBAaET  00f3aTebHOE  MPEAMETHOE  COJAEpX aHue,  MpPeayCMaTPUBAET
pacnpeiesIEeHue ero Mo Kjiaccam U CTPYKTYPUPOBAHUE IO pa3ziesaM U TeMaM MPOorpaMMbl
N0 XUMHUH, ONpPEIEIseT KOJUYECTBEHHbIE W KAYECTBEHHBIE XapaKTEPUCTUKHU
colepKaHusl, PEKOMEHJIYEMYIO IOCIEJOBATEIbHOCTh H3YUYEHUS XHMHH C YYETOM
MEXOPEIMETHBIX M BHYTPUIIPEAMETHBIX CBA3€H, JIOTMKM Yy4eOHOro Ipolecca,
BO3PACTHBIX OCOOEHHOCTEM O0O0ydYarolmuxcsi, ONpenessieT BO3MOXXHOCTH MPEeIMETa
JUIsl pealu3alii TpeOOBaHUM K pe3yJibTaTaM OCBOCHUSI OCHOBHOM 0Opa3oBaTeIbHOMU
nporpaMMbl Ha YypOBHE OCHOBHOIO OOINEro 0O0pa3oBaHMs, a Takke TpeOOBaHUI
K pe3ylbTaTaM OOy4YeHHUs XMMHUHU HAa YpPOBHE LEJEH M3y4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB YUEOHO-IIO3HABATEIbHOMN JI€ATEIbHOCTH 00YUaloIIErocs o OCBOEHUIO y4eOHOTO
COJIEPKaHUS.

3HaHWE XHMMHHM CIYXXUT OCHOBOM Juisi (OPMHUpPOBAHUS MHPOBO33PEHHUS
oOyyaronierocsi, €ro MnpeACTaBICHU 0 MaTepualbHOM €IUHCTBE MHUPA, BAXHYIO POJIb
urparoT (opMupyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOIIPEBPAILICHUIX SHEPruu
U 00 BBOJIOUMU BEUIECTB B MPUPOJE, O IMyTAX peuleHus II00aJbHBIX MOpodsieM
YCTOMYMBOIO pAa3BUTHSI YEJIIOBEUYECTBA — CBIPbEBOM, JDHEPreTUYECKOM, IHILEBOU
Y DKOJIOTUYECKOM 0€30MacCHOCTH, MPOOJIEM 3paBOOXPAHECHMUS.

N3yuenne xumun:

CHOCOOCTBYET peaiu3aliil BO3MOXKHOCTEH ISl camMOpa3BUTUS U (HOPMUPOBAHUS
KyJIbTYpbI JINYHOCTH, €€ 0011el U (PyHKIIMOHAIBHON IPaMOTHOCTH;
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BHOCUT BKJIaJ B (OpPMHUpPOBAHHE MBIIUICHUSI M TBOPYECKHX CHOCOOHOCTEH
oOyJaronuxcsi,  HaBBIKOB ~ HMX  CaMOCTOATEJIbHOM  y4eOHOM  J1eATEIbHOCTH,
OKCIIEPUMEHTAJIBHBIX W HMCCIEOBATEIbCKUX  YMEHHMM,  HEOOXOAMMBIX  Kak
B IIOBCE/IHEBHOI JKM3HU, TaK U B MPOPECCUOHATIBLHON A TENbHOCTH;

3HAKOMMUT CO ceU(UKON HAYYHOTO MBIIIUICHHUS], 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOTO
B3[VIAAa HA €AUMHCTBO NPUPOIABI M YEJIOBEKA, SBIAECTCS OTBETCTBEHHBIM JTaIllOM
B ()OPMUPOBAHUH €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH 00YyYarOIINUXCS;

Croco0CTBYET (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-HAYUYHBIM
3HAHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE 00pa3OBaHME
oOydJaronuxcs.

JlanHble HampaBieHUs B OOYyYEHMM XHUMHUHM OOECHEYHMBAIOTCS CHEeHU(PUKON
coziepKaHusl yueOHOTO ITpeAMETA, KOTOPBIN SIBIISIETCS NEAArOrM4eCcKy agalTUPOBAHHBIM
oTpakeHueM 0a30BOM HAYKU XMMHH HA OMPEICIICHHOM 3Tare €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOrO oOmIEr0o 00pa30BaHUS OPHUEHTUPOBAH
HAa OCBOEHHME OOYYAIOUIMMHCS CHUCTEMbl NEPBOHAYAIBHBIX TMOHATUA XWMHUH, OCHOB
HEOPraHUYECKOM XMMHHU U HEKOTOPBIX OTIAEIbHBIX 3HAYMMBIX MOHSATUN OpraHUYECKOM
XUMUH.

Crpykrypa coaepkaHusi MpPOrpaMMbl IO XUMHHM CGHOPMHUPOBAHA HAa OCHOBE
CHUCTEMHOT0 MOJX0/1a K €€ n3yueHuro. CoaepkaHne CKIJbIBAETCS U3 CUCTEMBI TOHATUI
0 XMMHUYECKOM DJIEMEHTE M BEIIECTBE U CHCTEMBI NMOHATUA O XMMHYECKON pPEaKIIUH.
O0e 3TH cuCTEeMbl CTPYKTYpHO OpPraHH30BaHbl 10 MPHUHIMILY IOCJIEI0BATEIBHOTO
pa3BUTHUA 3HAHUW HA OCHOBE TEOPETUUYECKUX IPEACTABIECHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

[Tepnonnueckoro 3akona J{.11. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

Y4YEHHUS O CTPOCHMM aTOMa U XMMUYECKOU CBS3H;

NPEICTABICHUN 00 AMEKTPOIUTUIECKON TUCCOIMAIIMH BEIIECTB B paCTBOPaXx.

Teopernueckre 3HaHUSI pACCMATPUBAOTCA HA OCHOBE AMITMPUYECKHU MOIYUYEHHBIX
Y OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEI0BATEIBHO OT OJHOIO YPOBHS K IPYTOMY,
BBINOJIHASL ~ (PYHKIIMM  OOBSICHEHUS W  NPOTHO3UPOBAHMS  CBOMCTB, CTPOCHMS
¥ BO3MOKHOCTEMN MPAKTUYECKOTO IPUMEHEHUS U MTOJIYUYEHHUS U3y4aeMbIX BELIECTB.

OcBoeHHEe MporpamMmbl M0 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS
0 XMMHWYECKOW COCTABJAIOIIEN HAay4YHOW KApTHHBI MHpAa B JIOTMKE €€ CUCTEMHOMU
IIPUPOJIBI, IECHHOCTHOTO OTHOILIICHMS K HAYYHOMY 3HaHUIO U METOJIaM II03HaHU B HAyKeE.
N3yyeHue XuMuu NpOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3yUYEeHHbBIX YU4EeOHBIX
npeamMeToB: «Okpy:xarmui Mup», «buonorus. 5—7 knaccb» u «Pu3ukKa. 7 Kiacey.

[Ipu u3yuyeHUM XUMHUH TPOUCXOIUT (HOPMUPOBAHME 3HAHMM OCHOB XMMHYECKOI
HAayKW Kak OOJIaCTU COBPEMEHHOI'0 €CTECTBO3HAHHUA, MNPAKTUYECKON JeATEIbHOCTH
YeJloBeKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajada yueOHOro
peIMETa COCTOMT B (POPMUPOBAHMM CUCTEMBl XMUMHUYECKUX 3HAHUWA — BAKHEUILIUX
(bakToB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX IOJIONKEHUHM, JOCTYIHBIX O0000IIEeHUM
MHUPOBO33PEHUYECKOT0 XapaKkTepa, si3blka HAayKd, B MPUOOIIEHUN K HAyYHBIM METOam
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MO3HAHUSA TPU H3YYEHUU BEHIECTB M XUMUYECKUX peakiuii, B (QopMUpOBaAaHUU
U Pa3BUTUM TMO3HABATEIBHBIX YMEHUW M WX MPUMEHEHUU B y4EOHO-TIO3HABATEIIHHOM
U y4eOHO-MCCIIeIOBATEIbCKOM  JEATEIbHOCTH, OCBOEGHHUU TMpaBUJ  0E30MacHOTO
0OpallleHHsI C BEUIECTBAMU B ITOBCETHEBHOM XKU3HMU.

[Ipy wm3yyeHMM XHUMHUU Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHUsS Ba)XHOE
3HauY€HUE MPUOOPENH TaKue 1ed, KaK:

(dbopmupoBaHue UHTEJUIEKTYaJIbHO pa3BUTON JUYHOCTH, rOTOBOM
K €aMOOOpa3OBaHMIO, COTPYIHHUYECTBY, CAMOCTOSITEILHOMY MPHUHATUIO pEIICHUH,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHAIM KU3HU;

HaIpaBJICHHOCTh OOYYEHHS Ha CHUCTEeMaTHYECKOE MPHOOIIEHUE OO0Yy4YaromuXCs
K CaMOCTOSITENIbHOM TO3HABATEIbHON JIE€SITEIbHOCTH, HAyYHBIM METOJAaM IO3HAHUS,
bopMHUPYIOLITUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

oOecrieyeHne yCciIoBuM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YYAOIMMUCS OTIbITa
pa3HoOOpa3HOW JAESATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOUYEBBIX HAaBBIKOB
(KJTIOUEBBIX KOMIIETEHIINM ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE JJISI Pa3IMYHBIX BUJIOB
NEeSATEIbHOCTH;

dbopmupoBaHue 001IeH (PYHKIIMOHATBHOW U €CTECTBEHHO-HAYUYHOW T'PaMOTHOCTH,
B TOM UYHCJIE YMEHHUI OOBSICHATH U OIICHUBATD SIBJICHUS OKPYKAIOIIET0 MUPa, UCTIOIb3YS
3HaHWSI U OTBIT, TIOJYYCHHBIE TPHU W3YYCHUU XHUMHH, TMPUMEHSATH WX TMPHU PEHICHUU
npoOJieM B MOBCEHEBHOM KU3HU U TPYIOBOU JIEATEIBLHOCTH;

dbopmupoBaHHEe Yy OOYYaIOIMUXCS TYMAHHUCTHYECKHUX OTHOIICHHM, TOHUMAaHUS
LHEHHOCTH XUMHUYECKUX 3HAHUM ISl BBIPAOOTKH HSKOJIOTMUECKH LEIecO00pa3HOro
MOBEJCHUSI B OBITY U TPYJAOBOW JESATEILHOCTH B IEJISAX COXPAHEHUS CBOETO 370POBBS
Y OKPY’KaIOIIEW NPUPOJTHOUN CPEBI;

pa3BUTHE MOTHBAlMM K  OOyYEHHIO, CIHOCOOHOCTE K  CaMOKOHTPOJIIO
¥ CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHUS OOIEUYEIOBEUECKUX 1IEHHOCTEH, TOTOBHOCTHU
K OCO3HAaHHOMY BBIOOPY NpOo(uIisi 1 HAPaBIEHHOCTHU JadbHEUIEero 00yYeHusl.

OOmiee 4MCIO YacOB, PEKOMEHJIOBAHHBIX I WM3ydeHUs xuMuu, — 136 dacos:
B 8 KJ1acce — 68 yacoB (2 "aca B HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).
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COJEPXAHME OBYYEHUA

8 KJIACC

IlepBoHaYabHbIE XUMHYECKHUE IIOHATHUS

[Ipeamer xumun. Ponp XMMHUUM B )KU3HU Ye€IIOBEKA. XHWMHUS B CUCTEME HayK. Terma
1 BelecTBa. @U3nM4YeCcKue CBOMCTBA BEIIECTB. ATrperaTHoe cocTosiHue BemecTs. [lonstue
0 MeTojax IMO3HaHWs B XWMUM. YHCThie BemecTBa M cMmecu. CrocoObl pa3fencHus
CMECEH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3TIEMEHTbl. CUMBOJIBI XUMHUUYECKUX HJIIEMEHTOB.
[IpocThlie U CIOXKHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass ¢opmyna. BaaeHTHOCT, aTOMOB XUMHUUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOAHCTBA coOcCTaBa BemecTB. OTHOCUTENbHAs aTroMHasi macca. OTHOcCUTEnbHas
MOJIEKYJIsIpHas Macca. MaccoBas 10JIs1 XMMUYECKOTO 3JIEMEHTa B COEAUHEHUH.

KommuecTBo BenectBa. Monbs. MonsipHas macca. B3auMocCBs3b KOJIMYECTBA, MACChI
U 4YHClIa CTPYKTYPHBIX €IWHHI] BemecTBa. PacueTsl mo QopmylnaM XUMHUYECKHX
COEIMHEHUU.

OU3NYECKNE U XUMUYECKUE SBIICHUSA. XUMHUECKAsl PEaKUs U €€ IPU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XUMHUYEeCKUe ypaBHeHUs. Knaccudukamuss XUMUYECKUX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUSI, 3aMEIlIeHHs], OOMEHA).

Xumuyeckui IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOW TIOCYJ0M, TMpaBujaMu palboThl B JabopaTopuu
U IpueMamMu oOpalleHus ¢ JabopaTOpHBIM OO0OpYAOBaHUEM, M3YyUYEHHUE W ONHCAHUE
(bu3UYECKNX CBOMCTB 00pa3Il0OB HEOPTaHMUECKUX BEIECTB, HAOMIOAeHUE (HU3UUECKUX
(ru1aBiieHUE BOCKa, TasiHUE JIbJa, PACTUPAHUE caxapa B CTYNKEe, KUIIEHUE U KOHJICHCaIUs
BOJAbI) W XUMHUYECKMX (TOpEHHE CBEYM, MPOKAJIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICUCTBHE MeJla C KUCJIOTOM) SIBJICHHWH, HaOJIOJEHUE M OIKMCAaHHUE MPU3HAKOB
OPOTEKaHUS] XUMUYECKUX peaklUuil (pas3yioKeHUe caxapa, B3aUMOJEHCTBUE CEPHOM
KHUCJIOTBI C XJIopuaoM Oapus, pasnoxenue rugapokcujaa menu (II) mpu HarpeBanuw,
B3aMMOJIelicTBHE kele3a ¢ pacTBopoM coiu menu (II), uzydenne cnoco6oB pazaeneHus
cMecedd (C TIOMOIBIO MarHuTa, (QUIBTpOBaHUE, BbIIAPUBAHUE, JTUCTUIUISAIMS,
xpomatorpadus), TpOBEICHUE OYHCTKU MOBAPEHHOW COIM, HAOIIOJEHUE U OMHCAHUE
pe3yabTaTOB MPOBENEHUS OIbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl,
CO3/IaHHE MOJIeNIeld MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baxueimme npeacraBuTe M HEOPraHMYeCKUX BelleCTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucinopo — aeMeHT 1 mpocToe BEIEeCTBO.
Haxoxaenue kuciopona B npupoje, Gu3ndecKrue U XUMHUYECKUE CBOMCTBA (peakiuu
ropeausi). Oxcunabl. Ilpumenenue xkuciopoma. CrnocoObl MOMYYEHHS KHUCIOPOJA
B JlabopaTopu M TPOMBINIUIEHHOCTH. KpyroBopor kuciopoma B mpupoge. O30H —
AITOTPOITHAS MOAU(PUKAIINS KUCITIOPOIA.



denepanbHas padouas mporpamma | Xumusi. 8—9 kiaccel (0a30BbIil YPOBEHB)

TeroBo#t 3¢p(heKT XMMHUYECKOW peakiuy, TEPMOXUMUYECKUE ypaBHEHUS, DK30-
U DHIAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojdb W METaH. 3arpsi3HEHUE BO3/yXa,
yCWJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — anemeHT M mpocTtoe BemiecTBo. HaxokneHnue BoAgopoja B MPUPOJE,
dbu3nUeckne U XUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOObI monyueHus. KucaoTsr
U COJIH.

MounsipHblii 00beM ra3oB. PacueTsl o XUMUYECKUM YPaBHEHUSM.

dusnueckne cBOKWCTBA BOAbl. Boxa kak pactBoputens. PactBopsl. HackieHHsie
Y HEHACBIILIEHHBIE PACTBOPHI. PAaCTBOPUMOCTH BEIIECTB B BOJE. MaccoBasi 107151 BEIIECTBA
B pacTBope. XUMHUYECKHE CBOMCTBa BOJbl. OCHOBaHUs. Posib pacTBOpOB B MpUpOe
M B JXHM3HHM 4enoBeka. KpyroBopoT BOJBI B MpUPOJIE. 3arpsi3HEHUE NPUPOAHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coeaumHeHuid. Oxcuapl.  Knaccudukarms
OKCHJIOB: cojieoOpasyroiiue (OCHOBHBIE, KHUCIJIOTHBIE, ampoTepHbIe)
u HecoseoOpasyromue. Homenknarypa okcuioB. Gusndeckue U XMMUYECKHUE CBOMCTBA
okcuaoB. [lomyyeHne OKkCHUIoB.

OcnoBanus. Knaccudukaiuys ocHOBaHUM: IIENIOYH U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. @Dusznueckne M XUMHUYECKUE CBOMCTBA OCHOBAaHUHU.
[TosrydueHue OCHOBaHUM.

Kucnorel. Knaccudukamus kucinor. Homenknarypa kucior. Dusznydeckue
Y XUMUYECKHE CBOMCTBA KUCIOT. P aktuBHOCcTH MeTasuioB H.H. beketosa. [TonydyeHue
KHCJIOT.

Conu. Homenkinatypa coneil.

du3nyeckne W XHUMUYECKHE cBOMCTBa cosied. [lomydenue comen.

I'eneTnyeckas CBSI3b MEXKY KJIIACCAMH HEOPTAHUYECKUX COCTMHEHUM.

Xumuyeckuu 3kcnepumenm:

KAUECTBEHHOE OIpEJEICHHE COAEpPKAaHUA KHUCIOpOoJa B BO3AyXe, MOJyYEHHUE,
coOupaHue, paclo3HaBaHWE U M3yUYEHUE CBOMCTB KHCIOpOJAa, HaOIIOJeHUE
B3aMMOJICHCTBHS BEIIECTB C KHCIOPOJAOM M YCJIOBHS BOSHUKHOBEHHS U MPEKPAIICHUS
ropeHus (mokapa), O3HaKOMJICHHE C oOpas3liaMd OKCHJIOB M OIKMCaHWE WX CBOMCTB,
MOJIy4eHHe, cOOMpaHue, paclo3HaBaHWE W M3YyUYEHHUE CBOWMCTB BOAOpoOnAa (rOpeHue),
B3auMoJielicTBe Bojopona ¢ okcugom Meau (1) (BO3MOXHO HCHOJIb30BAHUE
BUJICOMATEPUATIOB), HaOMIOJEHUE OOpa3lOB BEIIECTB KOJWYECTBOM 1  MOIb,
UCCIIEJIOBAaHNE OCOOCHHOCTEW PAaCTBOPEHHUS BEIIECTB C PA3IMYHONW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OPEACICHHOW MAaCCOBOU J10JIEN pACTBOPEHHOTO BEILIECTBA,
B3aUMOJICHCTBHUE BOJABI C METAJUIaMU (HATPUEM U KaJlbLIEM) (BO3MOMXHO MCII0JIb30BaHHE
BUJICOMATEPUAIIOB), HCCIEAOBaHUE OOpPA3UOB HEOPraHUYECKUX BEIIECTB Pa3IUUYHBIX
KJIACCOB, HAOJIOJICHWE M3MEHEHUS OKpacKd WMHAMKATOPOB B pacTBOpax KHUCIOT
¥ 1ienoueil, uzyuenue Bzanmoieiicteus okcuna meau (1) ¢ pactBopom cepHO KUCIOTHI,
KUCJIOT C MeTalUlaMM, pEaKkUud HeUTpalIu3aluu, I0Jy4YeHUe HEPACTBOPUMBIX
OCHOBAaHM, BBITECHEHUWE OJHOTO MeTajula JAPYTMM M3 pacTBOpa COJIM, pELICHUE
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DKCIIEPUMEHTAJIBHBIX 3aJa4 10 TeMe «BaxHenmme Kiacchl HEOPraHHUYECKUX
COEIUHEHUI.

Ilepuoanuyecknii 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX JJIEMEHTOB
A.A. MengeneeBa. CtpoeHue aToMoB. XMMHUYecKasi CBs3b. OKMCIUTEIbHO-
BOCCTAHOBUTEJIbHbIE PeaKIUU

[TepBble TOMBITKH KIACCU(DUKAIIUU XUMUYECKUX AIeMeHTOB. [loHsTHe o rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METAILIIbI, TAIOTE€HbI, HHEPTHBIE
ras3pl). JJI€MEHTbI, KOTOpble 00pa3zyIoT aM(pOTEpHbIE OKCUABI U TUAPOKCUIBI.

Ilepuonnueckuin 3akoH. llepuoguueckas cucremMa XUMHYECKUX SJIEMEHTOB
J.1. Menneneea. Kopotkonepuoanas u jymmHHONIepUoaHas Gopmbl [lepuognyeckoit
cucteMbl xuMudeckux 3semMeHToB (.M. Menneneesa. [lepuoasl u rpynnel. @uzndyeckui
CMBICJI IIOPAIKOBOTO HOMEpa, HOMEPOB IIEPUOA U TPYIIILI JJIEMEHTA.

Crpoenne aromoB. CoctaB aTroMHbIX saep. M3orombl. DnekTpoHsl. CTpoeHHe
AJIEKTPOHHBIX 000704YeK aTOMOB MEpBBIX 20 XHUMHUUECKUX 3eMeHTOB llepuoanyeckoi
cucrembl .M. Mennaeneea. XapakTEepuCTHKAa XHMHUYECKOTO DJJIEMEHTa II0 €ro
nonoxennto B [lepnoanueckoi cucreme /[.11. Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS paauyca aTOMOB XHWMHYECKHX DJJIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUMX CBOWCTB MO TPyINIIaM M IEPHOJAM. 3HAYCHHE
[lepnognueckoro 3akoHa u Ilepruoanyeckol CUCTEMBI XHMHYECKHX DJIEMEHTOB
JUISl pa3BUTHUSA Hayku U npakTuku. J[.11. MenaeneeB — yueHbIl U IpakIaHUH.

Xumuueckass cBsizb. KoBajneHTHas (moJisipHass W HEMOJSIpHAsi)  CBA3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKHUX 3JIEMEHTOB. VIOHHAas CBS3b.

Crenenp okucineHus. OKUCIUTEIbHOBOCCTAHOBUTENBHBIE peakuuu. I[Iporeccel
OKHUCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METANIOB W HEMETaIOB, B3aUMOJICUCTBHE
TUAPOKCUAA IIMHKA C pacTBOpaMU KHUCIOT U IIEJOYei, MPOBEICHUE OIBITOB,
WUTFOCTPUPYIOITUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX Peakivii (ropeHue,
peaKIMK Pa3IoKEHUs, COSTUHEHU).

Meoswcnpeomemmunie cesa3u

Peanuzanusa wmexXnpenIMETHBIX CBS3€M IIPU HM3YYEHHH XHUMHM B 8§ KIacce
OCYIIECTBIISIETCS Yepe3 UCIIOIh30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHITHMA, TaK
Y TIOHSATHM, SBISIIOIIMXCS CHUCTEMHBIMH JUIS OTHAEJIBHBIX IPEAMETOB E€CTECTBEHHO-
HAay4YHOI'O IIMKJIA.

OO0mume ecTecTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIN (haKT, TUTIOTE3a, TEOPHUS, 3aKOH,
aHaJIM3, CHUHTE3, KIaCCH(PUKANMS, MEePUOJAUIHOCTh, HAOIIOIEHNE, DSKCIECPUMEHT,
MOJICTIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuKa: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIWJ, W30TOIBI,
pPaMOAaKTUBHOCTh, MOJICKYJA, OJJICKTPUUECKHI 3apsii, BEMECTBO, TEI0, O00beM,
arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PU3MUYECKUE BEJIMYMHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, TUIaHEThI, 3Be3bl, CoTHIIE.
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buonorus: poTocunTes, Apixanue, ornocdepa.
['eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE TOPOJIbI, TMOJE3HBIC
WCKOIIaeMbIE, TOTIIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BewecTBo M1 XMMHUYecKasi peakuus

Ilepnognueckuit 3akoH. Ilepuomnueckas cucremMa XHMHYECKMX JJIEMEHTOB
JA.N. MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPHOJOB, Kajaus, KAJIbLHSA U UX COCOUHEHUMN
B COOTBETCTBUHU C MOJOKEHUEM IJIEMEHTOB B Ileproanyeckon cucTeMe U CTPOEHUEM UX
aTOMOB.

Crpoenue BemecTBa: BUbl XUMHUYECKON CBSI3U. THIIBI KPUCTAILIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOWMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PpEIIETKH W BHUJAA
XUMHUYECKOU CBSI3H.

Knaccudpukanuss u HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. XHUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAILUXCS K Pa3IMYHBIM KJIACCaM HEOPraHWYECKUX COCIMHEHUH,
IeHETHYECKas CBA3b HEOPraHUYECKUX BELIECTB.

Knaccudpukanuss  XMMHUYECKMX ~ peakiuil [0  pa3jiMyHbIM  [pHU3HAKaM
(Mo ymCly U COCTaBy Y4YacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIUIOBOMY 3(QeKTy,
0 M3MEHEHHUIO CTENEHEW OKHCIEHUS XUMUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH,
[0 Y4acTUIO KaTajau3aTopa). DK30- U SHJOTEPMHUUYECKHE PEaKIUU, TEPMOXUMHUUYECKHUE
YPAaBHEHUS.

[Tonsitue o ckopoctd xumuuecko peakuuu. [loHsatue 00 00paTUMBIX
U HEOOpaTUMBIX XMUMHUYECKHX peakiusx. [IoHSITHE O TOMOTeHHBIX U TETEepPOreHHBIX
peakiusax. [lomarme o karanuze. IloHATHE O XMMHUYECKOM  PaBHOBECHH.
@axTOophl, BAUAIOIIME HA CKOPOCTh XUMUYECKON PEAKLUU U IOJIOKEHUE XUMHUYECKOIO
PaBHOBECHSI.

OKMCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakiuu, AIEKTPOHHBIN OasaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. COoCTaBlIeHNE ypPaBHEHUI OKHCINTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUI C UCIOJIB30BAHMEM METO/IA JIEKTPOHHOTO OalaHca.

Teopust DJIEKTPOJUTHYECKON AUCCOLMALNN. OJIEKTPOJHUTBI W HEDIIEKTPOJIUTHI.
Karnonsl, aHmoHbpl. MexaHuW3M JUCCOLMALMHM BEIIECTB C PA3JIUYHBIMU BHUIAMU
XUMU4ecKkon cBsi3u. CteneHp auccounanuy. CUIIbHBIE U C1a0bI€ JIEKTPOIUTHI.

Peakunn wmonHoro oOmeHa. YcioBHA MPOTEKaHUs pPEAKIU HOHHOrO OOMeEHa,
IIOJIHBIE Y COKpALICHHbIE NOHHBIE ypaBHEHUsS peakuuid. CBONCTBA KUCIIOT, OCHOBaHUMI
U COJICH B CBETE MPEACTABICHUI 00 AJIEKTPOIUTHIECKON Arcconnanuu. KauecTBeHHbIE
peakuuu Ha noHbI. [loHsATHE O THApPONIU3E CONEN.

XumuuecKkuii 3KCnepumenm:
O3HAKOMJICHUE C MOJICJIAMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB U HEMETAIOB (rpaduTa U aiMasa), CI0KHBIX BEHIECTB (XJIopuaa
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HATpPHS), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKIu OT BO3JCHCTBUSA
pasnUYHBIX (HAKTOPOB, HCCICAOBAHHME DIICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mporecca JUCCOIMAIMN  KHUCIIOT, IIelioueid u coiiell (BO3MOXKHO HCIIOIh30BaHHE
BUJIEOMATEPUAIIOB), MPOBEJCHUE OMBITOB, WUIIOCTPUPYIOMINX MPU3HAKU TPOTEKAHUS
peakiuit HOHHOro oOMeHa (00pa3oBaHME OCa/Ka, BbIJICJIEHUE ra3a, 00pa30BaHUE BOIbI),
OTIBITOB, WJUTIOCTPUPYIONINX MPUMEPHl OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHHe, peaKkIuu pa3IoKCHHUS, COCAMHEHHS), pACMO3HABAHWE HEOPTAaHUYCCKUX
BEIICCTB C TIOMOIIbIO KAYECTBEHHBIX PEAKIINI HA MOHBI, PEIICHUE IKCIIEPUMEHTAThHBIX
3ajad.

HemeTtanibl 1 UX coeIMHEHUsI

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTePHbIE
creneHu okucienus. CtpoeHue u (ru3n4IecKue CBOMCTBA MPOCTHIX BEIIECTB — rajJOTEHOB.
XUMHUYECKHE CBOWCTBA Ha TMpUMepe XJopa (B3aUMOJCUCTBUE C METaJUIaMH,
HEMeTalaMu, 1ienoyamu). XiopoBogopoa. CosisiHas KUCIOTa, XMMHUYECKUE CBOICTBA,
MOJIyYEHUE, MpUMEHEHUE. JelicTBUE XJI0pa U XJIOPOBOAOPOAA HA OPTaHU3M YEJIOBEKA.
Baxueiimme xnopuabl 1 UX HAX0XKACHUE B IPUPOJE.

O61as xapakrepuctuka 31emMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHHMS aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIICHHUS.

Crpoenue u (pU3MUYECKUE CBOMCTBA MPOCTBHIX BEHIECTB — KHUCIOPOAA U CEPBHI.
AnnorponHble MOAU(UKAIMU KHCIOPOJAa U cepbl. XUMHUYECKHE CBOMICTBA CEpHI.
CepoBoziopoj, cTpoeHue, PU3NYECKHe U XUMHUYECKHe CBOMCTBA. OKCHABI CEpbl Kak
MPEACTABUTENIN KUCIOTHBIX OKCUIOB. CepHas KHUCIOTa, (PU3MUECKUE U XUMHUYECKHE
CBOMCTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cnerupuyeckue). XUMUYECKUe
peakiuu, Jie)aliue B OCHOBE MPOMBIIIJIEHHOTO CIIOCO0a MOJIyYeHUS! CEPHOUM KUCIOTHI.
[Tpumenenne. Conmn CEpHOW KHUCIOTHI, KA4eCTBEHHAs peakIus Ha CyJb(aT-HuOH.
Haxoxxnenue cepsl W €€ COeAMHEHUH B mpupoje. XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karolllel Cpeibl COEAUHEHUSAMH Cepbl (KUCIOTHBIE JOXKIHU, 3arpsi3HEHUE BO31yXa
Y BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAIICHHUS.

O6mas xapakrepuctuka 3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUS.

A30T, pacmnpocTpaHeHue B NpUPOAE, (U3HMYECKME W XUMHUYECKHE CBOICTBA.
Kpyrosopot azora B mpupoje. AMMHaK, ero (Qpu3nyeckue M XHMHUYECKHE CBOMCTBA,
MOJIyYEHHE u IPUMEHEHHE. Comm aMMOHUS, ux busnueckue
U XMMHYECKHE CBOWCTBa, NMpuMeHeHue. KauecTBeHHasi peakiusi Ha MOHbI aAMMOHHS.
A3OTHas KUCJIOTa, €€ MOoJlyueHue, PU3nyeckrue U XMMUYECKHe CBOMCTBa (0OIIHME Kak
NpEeICTaBUTENs Kilacca KUCIOT U crienududeckue). Mcnonp3oBaHne HUTPATOB U COJEH
aMMOHHMSI B KayeCTBE MMHEpPAJIbHBIX yH0OpeHuil. XUMHUYECKOe 3arpsa3HeHue
OKpY’Karolllel cpeabl COEAMHEHUSAMU a30Ta (KUCIOTHBIE JAOXKIH, 3arpsA3HEHUE BO3yXa,
MIOYBBI U BOJOEMOB).

dochop, amroTpornHbie Moaudukauuu ¢Gocdopa, (puzMUecKUe U XUMHUECKUE
coiictBa. Oxcun dochopa (V) u dochopHas kuciora, GU3NYECKHE U XUMUICCKUC
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cBoiicTBa, mnoayuyeHue. Mcmonb3oBaHue ¢ocdaroB B KauecTBE MHUHEPAJIbHBIX
yAOOpEeHHUIA.

Ob6mas xapaktepucTtika 31eMeHToB |VA-rpynmsl. Oco0eHHOCTH CTPOCHUS AaTOMOB,
XApaKTEPHBIE CTETIEHU OKUCIICHHUS.

Yraepon, amoTponHble MOAU(PUKALIMU, pACIPOCTPaHEHUE B IPUPOE, (PHU3HUECKUe
U XuMUYeckue cBoiicTBa. AncopOuusa. Kpyrosopor yriepona B mpupoge. OKcuibl
yriaeposaa, ux pU3NYecKue U XMMHUYECKHUE CBOMCTBA, JIEWCTBHUE HA KUBBIE OPraHU3MBI,
NOJIy4YeHHE M TNPUMEHEHHE. OKOJOTMYECKHE TMpOOJIEeMBbl, CBS3aHHBIE C OKCHIIOM
yraepoaa (IV), runore3a rno0aabHOr0 MOTEIJICHUS KJIMMaTa, MAapHUKOBBIA 3(PQEKT.
VYronbHas KUCIOTa U €€ CONU, X (PU3NYECKHE U XMMUYECKHE CBOMCTBA, MOJyYEHHUE
u npuMmenenue. KauecTBeHHass peakuus Ha KapOoHaT-uoHbl. lcnosb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO0351CTBE.

[lepBoHavasbHbIE MOHATHS 00 OPraHWYECKUX BEHIECTBAX KaK O COEAMHEHMSIX
yriaepoja (MeTaH, dTaH, 3TWJIEH, aleTHJIeH, 3TaHOJI, TJIMLEPUH, YKCYCHas KHUCJIOTa).
[TpupoiHbIE HCTOUHUKH YTIIEBOAOPOJOB (YToJib, IPUPOAHBIN Ta3, He(PTh), IPOAYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY Y MPOMBIIIJIEHHOCTH.

[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEIIECTBAX: XKUPAX, OENKaxX, yriIeBoJax — U UX
pOJIM B JKU3HM 4YeJIoBeKa. MaTepualbHOE €IMHCTBO OPraHMYECKUX M HEOPraHWYECKHX
COEUHEHHUM.

Kpemuuii, ero ¢usndeckue U XUMHUUYECKHE CBOMCTBA, MOIYYEHUE U MPUMEHEHHE.
Coenuuenust kpemHusi B npupoje. O0mue npencraBieHus o0 okcuuae kpemuus (1V)
U KpeMHHeBOW kuciore. CWIMKaThl, WX HCIOJb30BAaHUE B OBITY, MEAMIIMHE,
IIPOMBIIUIEHHOCTH. BakHelIINe CTpONUTEIbHBIE MATEPUAIIBI: KEPAMHUKA, CTEKJIO, LIEMEHT,
O0etoH, xenme300eToH. IIpoOnembl 0€30MacCHOrO HUCHOJIB30BAHUS  CTPOUTEIBHBIX
MaTepHaJioB B MOBCETHEBHOM KU3HHU.

Xumuyeckuu 3kcnepumenm:

M3yueHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHOW KHCIIOTHI,
IPOBEJICHHE KAueCTBEHHBIX pEaklUMi Ha XJIOPHUA-WOHBI M HaONIOJEHUE MPU3HAKOB HUX
NPOTEKaHUs, OMBITHI, OTpAXKAroIMe (PU3NUYECKHE U XMMHUYECKHE CBOMCTBA TajlOTEHOB
U UX COeJUHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUICOMATEPUATIOB), O3HAKOMIICHUE
¢ oOpa3uaMu XJIOpPHIOB (TaJIOTEHUIOB), O3HAKOMJIEHME C oOpa3luamMu cepbl U ee
COEIMHEHMSIMU (BO3MOYKHO MCIIOJIb30BAaHUE BUAEOMATEPUAIOB), HAOIIOIEHNE MpoLecca
oOyriIMBaHMs caxapa MoJ JIeMCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yUEHUE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpPHOW KHUCIOTHI, MPOBEACHUE KAuE€CTBEHHOMU
peakuuu Ha cyib(paT-uOH U HaOJIOJIEHHE NpPHU3HAKA €€ MPOTEKAaHUs, O3HAKOMIICHHE
¢ (Gu3MYEeCKUMHU CBOWCTBAMHM a30Ta, ¢ochopa U HUX COCAUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUAEOMATEPHUAIOB), oOpa3luaMu a30THBIX U (PochOopHBIX ya0OpeHui,
HOJIyuyeHue, coOMpaHue, paclo3HaBaHWE U M3YUEHHUE CBOMCTB aMMHaka, IPOBEICHHE
KaueCTBEHHBIX pPEaKIMil HAa MOH aMMOHHUA U pocdaT-uOH W M3yYEHUE NPHU3HAKOB HMX
[IPOTEKAHUsI, B3aUMOJCHUCTBUE KOHLICHTPUPOBAHHONW a30THOM KHUCJIOTBI C MEIbIO
(BO3MOKHO HCITOJIB30BAaHUE BUICOMATEPUAIIOB), U3YUEHUE MOJIEIEH KPUCTANINYECKUX
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pelieTok ainMasa, rpadura, QysuiepeHa, 03HAKOMJIEHME C TPOLECCOM aacopOLuu
pPacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM yIJE€M M YCTPOMCTBOM NPOTHUBOrasa,
IOJIlyuyeHUe, coOMpaHHUe, pACIO3HABAHWE U M3yUEHUE CBOWCTB YIJIEKUCIIOrO Tasa,
NpOBEJCHUE KAayeCTBEHHBIX peakluil Ha KapOOHAT M CUJIMKAT-MOHBI U H3Yy4YeHHE
INPU3HAKOB HMX  NPOTEKaHWsA, O3HAKOMJICHHME C  MNPOAYKUMEHW  CHIMKATHOU
IPOMBIIUIEHHOCTH, PELIEHUE >3KCIHEPUMEHTAIBHBIX 3a7ad o Teme «BakHelmmue
HEMETAJIBI U UX COCTUHEHUSY.

MeTaJJIbI M MX COeTUHEHUS]

OO6mrast XxapakTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHHMM HX

nojoxenusa B [lepuonnueckon cucrteme xumuueckux siemMeHToB .M. MeHnneneeBa u

cTpoeHusi atoMoB. CTpoeHHWE METAJUIOB. MeTaluinueckasl CBSI3b M METAJUIMYECKAs
KPUCTAUIMYECKAsA PEIIETKA. ODJCKTPOXMMHYECKUM pPsii HANOPSOKEHUM  METalljIoB.
duszndecKre ¥ XUMUISCKHE CBOKMCTBA MeTaIII0B. OO0IIHe ClIOCOOHI ITOTYyYSHHS METaJIJIOB.
[TonsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBbl
(cTasib, YyTYH, TIOPATIOMUHUM, OPOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIUICHHOCTH.

[[lenounsie meTamibl: TonokeHue B llepuognyeckol CHUCTEME XUMHYECKHX
anemenToB J[.M. MeHneneeBa, CTpoeHME HMX aTOMOB, HAXOXIECHHUE B NPUPOJE.
dusznyeckue M XUMHYECKHUE CBOMCTBA (Ha mnpumepe HaTpus W Kanus). OKcuabl
Y TUJIPOKCUABI HATPUA U Kanusl. [ [puMeHeHne MeT0UHbIX METAIIOB U UX COCIMHEHU.

[I{erouHO3€MENBHBIE METAJIIIBI MAarHUK M KaJbLUW: TTOJNOKEeHKE B [lepnoanyeckon
cucteMe xumuueckux sneMeHToB [[.. MeHnaeneeBa, CTpOCHUE UX ATOMOB, HAXO0XKICHUE
B npupoje. OU3nUecKne W XHUMUYECKHME CBOMCTBA MarHus M Kaublusd. Baxneunmmue
COCAMHEHUs] KaybIusl (OKCHJ, THIAPOKCUI, coju). JKEecTKOCTh BOABI M CHOCOOBI €e
YCTpaHEHUS.

AnmomuHuii: nonoxxkenne B I[lepnoanyeckoil CUCTEME XHMHUYECKHUX SJIEMEHTOB
JAWN. Menneneesa, CTpoeHME aroMma, HaxOXAeHHUE B Ipupone. Pusuueckue u
XUMHYCCKHE CBOMCTBA afOMUHHSA. AMQOTEpHBIC CBOMCTBA OKCHIA W THIPOKCH]IA
aJIFOMUHUSL.

Kenezo: mnonoxenne B Ilepuoanyeckord CHUCTEME XHUMHUUYECKUX DJIEMECHTOB
JAWN. MenneneeBa, CTpOEHHE aToMa, HaxOXIAeHHE B mpupoae. DPusnmyeckue
U XUMHUUYECKHE CBOMCTBA >xene3a. OKcuinl, ruipokcuabl u coiu kenesa (II) u xenesza
(IIT), ux cocraB, CBOMCTBA U MOJTy4YCHHE.

Xumuyeckuu 3Kkcnepumenm:

O3HAKOMJICHUE C 00pa3liaMu METAJJIOB U CIUIABOB, NX (PM3MUECKUMHU CBOMCTBAMH,
U3yYEHUE  PEe3yJbTaTOB  KOPPO3UMM  METauioB  (BO3MOXHO  HMCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCH/Ia KAIBIIUS U HATPHSI C BOJION
(BO3MOYKHO MCIIOJB30BaHUE BUACOMATEPUAIIOB), UCCIEA0OBAHUE CBOMCTB KECTKOM BOJIbI,
mpoliecca TOpeHus )kees3a B KUCJIopo/ie (BO3MOKHO HCIOIb30BaHUE BUIEOMATEPHAIIOB),
MIPU3HAKOB IPOTEKAHUS KAUECTBEHHBIX PEAKIIMI HA MOHBI (MarHUsl, KAJIbLIUS, AIFOMUHUS,
nunka, xeneza (1) u xenesa (I11), memu (I1), HaOmoaeHME W ONMMCaHUE MPOIECCOB
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OKpaIlTuBaHMs TUIAMEHU MOHAMH HATPHS, KAIUS M KalbIUs (BO3MOXKHO HCITOJIb30BaHUC
BUJICOMATEPUATIOB), UCCJIEAOBaHWE aM(OTEPHBIX CBONCTB THUIPOKCUIA ATIOMHHUS
TUAPOKCHAA IIMHKA, pEIIeHHe HKCIEPUMEHTAbHBIX 3ajad 1o Teme «Baxueime
METAaJJIbl U UX COCIUHEHUS.

Xumus 4 OKpYy Kawuas cpeaa

BemectBa u  Marepuanbl B TOBCEAHEBHOM JKM3HM 4eloBeka. bezomacHoe
UCIIOIb30BaHUE BEIIECTB W XHMHYECKUX peakiuid B ObiTy. IlepBas momoib
MIPY XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XHUMHUYECKOe 3arps3HEHHUE OKpyXKawlied cpenbl (TpeaesibHas JOMycTUMAas
KoHIleHTpanusi BemiecTB (nanee — IIJIK). Ponbp XumMum B pemieHUM SKOJIOTHYECKUX
pooJIeM.

Xumuueckuil IKxcnepumenm:
u3ydeHre oOpa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METaUIOB, TOJUMEpPHBIC
MaTepHuabl).

Mesicnpeomemnule céa3u

Peanmuzanmsi MEXIpEIMETHBIX CBA3€H MNpH HW3YYCHMHM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHIATHMA, TaK
U TIOHATUH, SIBJISIFONIUXCS CHUCTEMHBIMH JUIS OTJACIBHBIX TPEIMETOB €CTECTBEHHO-
HAYYHOTO IUKIIA.

OO0mume ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIH (aKT, TUTIOTE3a, 3aKOH, TEOPHSI,
aHaJM3, CHHTE3, KJIaCCH(UKAIMS, IEePUOJIUIHOCTh, HAOIIOJECHUE, OSKCIECPUMEHT,
MOJICTTMPOBAaHUE, W3MEPEHUE, MOJIEb, SBICHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepUaJIbL.

®duzrka: marepus, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOIbI,
pPaMOAaKTUBHOCTh, MOJIEKYJA, SJICKTPUUICCKUN 3apsil, MPOBOAHUKHU, TOTYIPOBOIHUKH,
TVDIIEKTPUKH, (POTORIEMEHT, BEIIECTBO, T€N0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KPUCTAJUTMUECKas pEIIeTKa, CIUIaBbl, (u3udeckue
BEJTMYMHBI, CAVMHUIIBI W3MEPEHHS, KOCMHYECKOE TMPOCTPAHCTBO, IUTAHETHI, 3BE3IbI,
Comnnie.

buonorusa: ¢otocunTe3, napixanue, Owuochepa, OSKOCHCTEMa, MHUHEPATHHbBIE
yI00PECHHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIbHBIC BEIIESCTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPATbl, TOPHBIE MOPOJBI, TMOJIE3HbBIE
WCKOIIaeMbIE, TOTIJIMBO, BOJIHBIC PECYPCHI.
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INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yyeHue XuUMUM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHMs HAIPABICHO
Ha JOCTHKCHHE OOYYalOUMMUCS JMYHOCTHBIX, METalpeIMETHBIX U TPEAMETHBIX
Pe3yJIbTaTOB OCBOCHUS YUEOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATDI

JIM9HOCTHBIE PE3yJIBTaThl OCBOEHUS MPOTPAMMBbl OCHOBHOTO OOIIET0 00pa3oBaHUs
JOCTUTAIOTCSI B XOJ¢ OOydYeHHs XUMHUU B €IUHCTBE Y4YeOHOHW W BOCIHUTATEIHHOU
JESTETHHOCTH B COOTBETCTBHH C TPATUITMOHHBIMHU POCCUHCKIMH COIMMOKYIBTYPHBIMHU U
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMH B OOIICCTBE ITpaBUIaMU 1 HOPMaMH
MOBEJCHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMATA3AIIUN
o0yyJaromuxcsi.

JIM9HOCTHEIC pe3yJIbTaThI OTpakaroT TOTOBHOCTH 00yJaromuxcst
PYKOBOJICTBOBATbCS CHUCTEMOW TO3UTHBHBIX IEHHOCTHBIX OPUEHTAIMA W paCIIMpPEHUE
OTIBITA JCATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMOTHYECKOr0 BOCTIUTAHMSI:

IIEHHOCTHOTO OTHOIICHHWS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYCCKOMY
U HAy4yHOMY HACIEUIO0, TOHUMAHWSA 3HAYCHHS XUMHUYECKOW HAayKH B JKU3HU
COBPEMEHHOTO OOIIEeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHON uWH(MOpMaIen
0 TEpPEIOBBIX JOCTIKEHUSX U OTKPBITUAX MHPOBOM W OTCUECTBCHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U OOIIECTBA;

2) TpaIaHCKOT0 BOCTIMTAHMSA:

NPE/ICTABIICHHUS O COLMAIBHBIX HOPMaX U MPaBHJIaX MEKIMYHOCTHBIX OTHOIICHUIA
B KOJUIEKTHBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOH, Y4eOHO-
UCCIIEIOBATEIILCKOM, TBOPYECKOW W JIPYTMX BHJAX JESATCIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHON  JICATEIBHOCTH TIPU  BBIMOJIHCHUH  yUYCOHBIX,
NI03HABATENBHBIX 33/1a4, BEITIOJTHEHUN XUMHUECKUX IKCIICPUMEHTOB, CO3JaHUN YUEOHBIX
NPOCKTOB, CTPEMJICHHS K B3aUMOIIOHMMAHWIO W B3aUMOIIOMOIIM B MPOIECCE ITON
y4eOHO# N1esATeNbHOCTH, TOTOBHOCTH OIIEHHBATH CBOE IOBEACHUE M TOCTYIKH CBOMX
TOBApHINEH C TO3WIMU HPABCTBEHHBIX W TIPABOBBIX HOPM C YYETOM OCO3HaHUS
TIOCJIC/ICTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

MHUPOBO33PEHUYECKUX TMPEACTABICHU O BEHIECTBE M XHUMHYECKOM peakiuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABISIONIUX OCHOBY
JUIsl TIOHMMaHUSI CYHIHOCTH HAy4YHOW KAapTUHBI MHpA, MPEACTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IMPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOIHON CpelloH,
0 POJIM XMMUU B MO3HAHUU ITUX 3aKOHOMEPHOCTEH;
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II03HABATEIbHBIX MOTHBOB, HAIpPAaBJICHHBIX HA IIOJYYEHHE HOBBIX 3HAHUU
10 XMMHUH, HEOOXOAUMBIX J1J1s1 00BACHEHHS HAOI0Ja€MBIX ITPOLIECCOB U SIBJICHMIA;

MO3HABATEJIbHOM, MH()DOPMAMOHHOW M YMTATEIbCKOW KYyJIbTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHON pabOThI ¢ y4eOHBIMHM TEKCTaMH, CIIPABOYHOMN JIUTEPATypOH,
JOCTYITHBIMU TEXHUYECKHUMH CPEICTBAMH UH(POPMALMOHHBIX TEXHOJIOTUI;

UHTEpeca K OOy4YeHUI0O U TO3HAHHUIO, JH0OO03HATEIBHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K caMO00Opa30BaHuUI0, IPOEKTHON U MCCIEA0BATEIbCKON AEATEIbHOCTH,
K OCO3HaHHOMY BBIOOPY HalpaBJIEHHOCTH U YPOBHsI 00y4YeHMsI B JalbHEHUIIEM;

4) ¢hopMuUpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAHMS LIEHHOCTH >KHU3HHU, OTBETCTBEHHOI'O OTHOIICHHSI K CBOEMY 30pPOBBIO,
YCTaHOBKH Ha 3/I0pPOBBII 00pa3 KU3HHU, OCO3HAHMSI TIOCIEICTBUN U HEMPUATUS BPEIHBIX
OpUBBIYEK (YyHOTpEOJEHHUsS] aJIKOroJid, HApKOTUKOB, KypeHHs), HEOOXOIUMOCTH
coOiroieHUs MpaBuil OE30MaCHOCTH MpU OOpaIleHUH C XUMHUYECKHMMH BEIIECTBAMU
B OBITY W peabHOM KU3HU;

5) Tpy10BOr0 BOCIIUTAHMS:

WHTEpeca K MPAKTUUYECKOMY H3YyYEeHHIO Mpodeccuid W Tpyaa pa3jIudHOro pPoja,
yBaXCHHUE K TPYAY U pe3yjbTaTaM TPYAOBOH NEATEIBHOCTH, B TOM YHCJIEC HAa OCHOBE
NPUMEHEHUS MPEAMETHBIX 3HAHUHN MO XMMHUH, OCO3HAHHOTO BHIOOpA MHAMBUIYAITHLHON
TPAaCKTOPHHM TPOJIOJDKCHHUS O0pa30BaHUS C yYETOM JIMYHOCTHBIX HMHTEPECOB
U CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX WHTEPECOB U TOTPEOHOCTEH, YCIEIIHON
npo(ecCHOHATEHON JEATETLHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
aIarTUPOBATHCS B IPO(HECCHOHATILHOM CpeJie;

6) IKOJIOrHYEeCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11€JIECOO0PA3HOr0 OTHOIICHHS K MPHUPOJIE KaK MCTOYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHUS IIECHHOCTH 3J0POBOTO U OE30MaCHOTO
oOpa3a KW3HH, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY
U TICHXWYECKOMY 3J0POBBIO, OCO3HAHUS IEHHOCTH COOJIOEHUS TPABUII OE30MacHOTO
MOBEJICHUsI TTpU pabOTe C BEIIECTBAMH, a TAKXKE B CUTyalUsIX, YTPOXKAIOIIUX 37]0POBBIO
U KM3HU JII0JICH

CIIOCOOHOCTH TPUMEHATh 3HAHUS, TOJIydaeMble TpH U3YYCHUH XUMUH,
JUISL pEIIeHUs] 3a7ay, CBS3AaHHBIX C OKPYXKAIOWIEW MPHUPOJHOW CpPEIOH, MOBBIICHHS
YPOBHS KOJIOTHUYECKOU KYJIBTYPhl, OCO3HAHUS TJI00ATBLHOTO XapaKTepa dKOJIOTHYECKUX
po0JIeM | Iy Tel UX perieHus TOCPECTBOM METOIOB XUMUH;

3KOJIOTUYECKOTO MBIIUIEHUS, YMEHHSI PYKOBOJCTBOBAThCS UM B MO3HABATEIILHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHBI

B cocTaBe METANpPEIMETHBIX  PE3yJIbTAaTOB BBIJIEIISIOT 3HAYUMBbIE
Tt GOPMHUPOBAHUSI MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHS (3aKOH, TEOPHs, TPUHIIHII,
runoresa, (akT, cuctema, Ipouecc, IKCIEPUMEHT U JIPYToe), KOTOPbIe UCIOJb3YIOTCS
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B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEJAMETAX U MO3BOJISIIOT HA OCHOBE 3HAHUW U3 3TUX
npeaMeToB (OpMHpPOBaTH TMPEACTABICHHUE O IEJIOCTHOW HAyYHOW KapTHHE MHpa,
U yHUBEpcaJbHble YyueOHblEe JEHCTBUS (IIO3HABATENIbHbIE, KOMMYHHKATUBHBIE,
PEryJISITUBHBIE), KOTOPBIE 00ecIeuynBaOT (bopmupoBaHue TOTOBHOCTH
K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIe JeHCTBUSA
ba3oBble JJornueckKkue JeMcTBUS:

YMEHHUE HUCIOJb30BATh MPUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XUMHUYECKUX TOHSATHUU (BBIACTSATh HMX XapaKTepHbIC MPHU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBSI3b C JAPYTHMH TOHSITHUSMH), HUCIOJIb30BaTh IOHATHS
IS OOBSICHEHUSI OTHENbHBIX (DaKTOB WM SBJICHUM, BBIOMpPATh OCHOBAHUS M KPUTEPUU
JUIsl KnacCU(UKalMM XUMUYECKUX BEIIECTB M XUMHUUYECKUX PEaKIui, yCTaHABIUBAThH
MPUYUHHO-CJICICTBEHHBIC CBSI3M MEXIY OOBEKTaMHU H3Y4YEHUS, CTPOUTH JIOTMYECKUE
paccyxaeHus (MHAYKTHUBHBIC, JEAYKTUBHBIC, [0 aHAJIOTHUM), MPOBOIUTH BBIBOJIbI
U 3aKJIIOYCHHS;

YyMEHHE TPUMEHSATh B  TMpollecce  TMO3HAHUS  MOHATUS  (MpeIMETHBIC
U MeTanmpeaMETHBIE), CHMBOJIMUECKUE (3HAKOBBIE) MOJCNIM, MCIOJIb3yEeMble B XUMHH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHM MOJCIbHBIC MPEACTaBICHUS —
XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUecKas (popMyia U ypaBHEHUE XUMUYECKON
peaKkiuu — MpU PelICHUH y4eOHO-TIO3HABATENbHBIX 33/1a4, C YUETOM 3THX MOJEJIbHBIX
MPECTABJICHUN BBISBIISIT U XapaKTEPU30BaTh CYILIECTBCHHBIE MPU3HAKU H3Yy4YaE€MbIX
00BEKTOB — XHMMHYECKHUX BEIIECTB M XHMHYCCKUX PEaKIHUM, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, IPUYMHHO-CICACTBEHHBIE CBSI3M M MPOTUBOPEYUS B HM3YyYAEMbIX
npoleccax v siBICHUsX.

ba3oBble Hcciieq0BaTeIbCKHE AE€HCTBHA.

YMEHHUE MCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHMS, a TaKKE B KA4eCTBE OCHOBBI JJIA (POPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

MpUOOpPETEHUE OMbITa MO I[JIJAHUPOBAHUIO, OpPraHM3allUid ¢  MPOBEIACHUIO
YYEHUYECKHUX IKCIIEPUMEHTOB, YMEHHE HAOII0/1aTh 3a X0JIOM Mpoliecca, CAMOCTOSTENILHO
IIPOTHO3UPOBATH €T0 PE3YJIbTaT, GOPMYIUPOBATH 0OOOIICHHUS U BBIBOJIBI 11O pe3yJIbTaTam
MIPOBEJICHHOT'O OIbITa, UCCIIEAOBAHMUSA, COCTABIIATH OTUET O MIPOJIeTIaHHON padoTe.

Pab6ora ¢ undopmanmeii:

yMEHHUE BbIOMPATh, aHATU3UPOBATH U MHTEPIPETUPOBATH MH(POPMALIUIO PA3THUYHBIX
BUJIOB U (OpM TNpeACTaBIICHUs, MOJIYyYAEMYI0 M3 Pa3HbIX HMCTOYHUKOB (HAYy4HO-
NOMyJIsipHas JIMTepaTypa XUMUYECKOTO COAEpKaHUsl, CIIPABOYHBIE MOCOOUS, pecypChbl
WuTepHeTa), KPUTUYECKM  OLEHHUBATh IPOTUBOPEUYMBYKD U  HEAOCTOBEPHYIO
UH(POPMALINIO;
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yMEHUE TMPUMEHSTH pa3IMYHble METOAbl M 3alpochl MpU TOUCKE U OTOOpe
uH(OpPMAIIMU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX VISl BHIMOTHEHUS Y4eOHBIX
U TI03HABATENBHBIX 3a/lay OMPEJEICHHOTO0 THIA, MPUOOpPETEHUE OMbiTa B 00JACTH
UCIOJIb30BaHUSl ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHH,  OBJIAJICHUE
KyJIbTYPOI aKTUBHOTO UCTIOIH30BAHUS PA3TTMUHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIIbHO
BBIOMpATh ONTUMANIbHYIO (GOpMY MpeAcTaBleHUS HHPOPMALUU U HWILIIOCTPUPOBATH
penraembie 3aa4u HECIOKHBIMUA CXEMaMH, TUarpaMMaMu, IpyruMu popMaMu rpapuku
U UX KOMOMHAIIUSIMU;

YMEHHE  UCIOJb30BaTh WU aHAJIM3UPOBAThL B  Ipolecce  y4eOHOM
U HCCIIEIOBATEIbCKON AEATENBHOCTH WH(OPMALMI0O O BIMSHUU IPOMBIIUIEHHOCTH,
CEJILCKOTO XO035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIIEH MTPUPOTHOMN CpPEIbl.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIEe JeiiCTBHSL:

yMEHHUE 3aJlaBaTh BOMPOCHI (B X0j€ Nnuajnora v (WiM) TUCKYCCHUH) IO CYIIECTBY
o0cyx1aeMol TeMbl, (OPMYJIHPOBATH CBOU MPEAJIOKEHHSI OTHOCUTEIHHO BBITIOJIHEHHUS
MPEIJI0KEHHON 3a]1au;

NpUOOpPETeHHE ONbITa MPE3EHTAIMU PE3YyJbTaTOB BBIMOJHEHUS XUMHUYECKOTO
IKCIIEpPUMEHTa (J1a0OpaTOPHOIO OMbITa, JIAOOPATOPHOU PabOTHl MO HCCIEIOBAHUIO
CBOMCTB BEIIIECTB, yUeOHOTO MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpCTHUKAMU I103HABAaTEIbHOU
U UCCIIEZI0BATENIbCKON AEATENHHOCTU MPU PEIICHNN BO3HUKAIOMINX MPOoOJieM Ha OCHOBE
ydeTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUK (0OCYXKIEHUSI, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbD», KOOPJAUHAIIMS COBMECTHBIX JECUCTBUH, ONpeaeTIeHHEe KPUTEPHUEB
110 OLIEHKE KaueCTBa BHIMOJHEHHOMN pabOThI U APYTHE);

PerynsitTuBHble YHUBEpPCAJbHbIE Y4eOHbIE TeHCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNATh UEIU JEATEIbHOCTH, IUIAHHPOBAT,
OCYILIECTBIISITh, KOHTPOJUPOBATH W TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTh, BBHIOMpATh Hambonee 3PGEeKTUBHBIE CIMOCOOBI pEIIeHUs y4eOHBIX
U T[I03HABaTENIbHBIX 3aJa4, CaMOCTOSATEIbHO COCTABJIATh WIH KOPPEKTUPOBATH
IIPEJIOKEHHBIM aJTOPUTM JIEMCTBUM IPU BBINOJHEHUN 33JaHUN C YYETOM IOJYyYCHUS
HOBBIX 3HAHUM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX U pEaKIUsX, OICHUBATH
COOTBETCTBHE MOJYYEHHOTO pe3yJibTaTa 3asBICHHON LEIW, YMEHHE HCIOJIb30BATh
Y aHAJM3UPOBATh KOHTEKCTHI, IPEJIara€Mbl€ B YCIOBUHU 3aJaHUN.

HNPEJAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMeTHBIX Pe3yNbTaTOB MO OCBOCHHUIO 00SI3aTEIHHOTO COACPKAHUS,
YCTaHOBJICHHOTO JIaHHOM (henepaibHON pabouel mporpaMMoil, BBIJIETSIOT: OCBOCHHbIE
0o0ydJaronMMucsl Hay4dHbIE 3HAHUSA, YMEHHS W CIOCOOBI JNEUCTBUI, crenuduiecKkue
JUIsL TIpEeAMETHOW o0siacth «XUMUS», BUABI JCSITEIBHOCTH TIO TOJYYEHUIO HOBOTO
3HAHMS, €r0 WHTEPIPETANH, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3JIMYHBIX YU4SOHBIX
Y HOBBIX CUTYaIIHsIX.
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K xonny oOydyenuss B 8 kuacce y oOyuwaromierocss OyayT chOpMHpPOBaHbI
CJIeIyIOLME IPEIMETHBIE PE3YJIbTATHI 10 XUMUU:

pacKpblBaTh CMBICJ OCHOBHBIX XHWMHYECKUX [MOHATHI: aToM, MOJIEKya,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOIHAs
U HEOJHOpPOAHAs), BAJECHTHOCTb, OTHOCHUTEJIbHAs aTOMHAas WU MOJEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. Macca, MacCcOBasl A0JST XUMUYECKOIO 3JIEMEHTA
B COCJMHEHUHU, MOJSIpHBIH 00bEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJlb,
AIIEKTPOOTPUIIATETLHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peakius, Kiaccuduxaus
peaKkuuii: peakuuyu COECIUHEHHUS, PEaKIUK PA3JI0KEHUS, PEaKIIMU 3aMEIICHUS, PEAKIINU
0o0MEeHa, PK30- U PHIOTEPMHUUYECKUE PEAKIUH, TEIIOBON 3(PPEeKT peakuuu, Apo aToMa,
AJIEKTPOHHBIMA CIIOM aToma, aToMHas OpOWTalb, paguyc aToMa, XUMHYECKas CBS3b,
NOJIApHAs M HEMOJISIpHAsE KOBAJIEHTHAs CBSI3b, MOHHAs CBSI3b, MOH, KaTHOH, AHHWOH,
pacTBOp, MaccoBas J0JIs BelleCTBA (IIPOLIEHTHAsI KOHIIEHTPALIKs) B paCTBODPE;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUECKUX MOHATHN U IPUMEHSIThH 3TU
MOHSTHS IPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUJIi COCTaBiieHHus (HOpPMYJ BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIINI;

OTNPENENATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCUHEHUSX, CTEIICHb
OKHUCJIEHUSI D3JEMEHTOB B OWHApHBIX COEAUMHEHUSX, NPHUHAMJIEKHOCTh BELIECTB
K OIpEeNeJICHHOMY KJaccy COeAMHEHUH 1o (opMynaM, BHJI XUMHUYECKOW CBSI3U
(KOBaJICHTHAsI 1 MIOHHAsA) B HEOPTaHUYECKUX COCIMHEHUSIX;

packpsiBaTh cMbIci [lepuonnueckoro 3akona /.M. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE MEPUOANYECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT HX
nosioxkeHus: B lleproguyeckoil cucreme, 3aKOHOB COXPAaHEHMSI MAacChl BEUIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHUSsl, 3aKOHa ABOraJpo; ONUCHIBATh
U Xapakrepu3zoBarh TabmuuHyro Qopmy Ilepuoanueckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB: pa3jinyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpynma)» U «mnoOoyHas
noarpynma (b-rpynma)», mansie u OOJbIIHE TEPHOILI, COOTHOCHTH OOO3HAYCHUS,
KOTOpble uMeroTcs B Tabnmue «llepuogmueckas cucreMa XHUMHUYECKHX JJIEMEHTOB
JA.N. MenneneeBa» C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsl sjpa, 00Iee YMCIo JIEKTPOHOB U pacIpe/iesieHne UX I0
AIIEKTPOHHBIM CJIOSIM);

KJacCU(UIMPOBATh  XUMHMYECKHE  JJIEMEHThl, HEOpPraHMYeCKUEe  BEIIECTBa,
XUMUYECKHE peakuuu (M0 YUCIYy M COCTaBy YYACTBYIOLIMX B pEAKIMH BELIECTB,
1o TeroBomy 3 dexry);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEUIECTB PA3TUUYHBIX
KJIaCCOB,  IOJTBEp)KJas  ONHWCAHUE NIpPUMEpPaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT UX KaYE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHUECKUX IPEBPALICHUN B PA3JIMUYHBIX YCIOBUSIX;
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BBIUUCIISATh OTHOCHUTEIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEULIECTB,
MacCOBYIO JIOJII0 XMMHYECKOI'0 3JIeMeHTa Mo (opMysie COeTUHEHHs, MACCOBYIO OO
BEIIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUU;

IPUMEHSTH OCHOBHBIE OTEPALIUH MBICITUTEIILHON ACSTEIbHOCTU — aHAJIU3 U CUHTE3,
CpaBHEHUE, 0000IIEeHNEe, CUCTEMATU3alNI0, KIACCU(PUKALNIO, BBIABICHHE MPUUMHHO-
CIIEICTBEHHBIX CBSI3eW — JJIS1 M3yYCHHUs CBOMCTB BEIIECTB W XMMHUYECKUX PEaKIIH,
€CTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUSI — HAOJI0IeHIE, U3MEPEHHE, MOACITUPOBAHNE,
HKCIEPUMEHT (pPeaibHBIN U MBICIICHHBIN);

CJIeIOBaTh TMpaBWJIaM TIOJIb30BaHUS XUMUYECKOM TMOCyA0H H J1ab0opaTopHBIM
o0opyIOoBaHMEM, a TakXke MpaBUiaM oOOpalleHHs C BEIIeCTBAMU B COOTBETCTBUU
C MHCTPYKIUSMU IO BBHIMOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB 1O MOTyYEHHUIO
U coOupaHHi0 ra3o00pa3HBIX BEUIECTB (BOJOpPOJA M KHUCIOPOJA), MPUTOTOBIICHUIO
pPacTBOPOB C OINPENCICHHOM MacCOBOM JOJIEM PACTBOPEHHOI'O BEIIECTBA, MJIAHUPOBATH
U TPOBOAUTH XUMHUYECKHE SKCIEPUMEHTHl IO PACIIO3HABAHUIO PACTBOPOB MIEIOYEH
U KUCJIOT C MOMOIIBIO0 HHANKATOPOB (JakMyc, (heHo(TaaernH, METHIOPAHK U IPYTHE).

K xoHny oOydyenus B 9 kuacce y oOywaromierocs OyayT c(hOpMHpPOBaHbI
CJIeIyIoIre IPEeIMETHBIE PE3YJIbTATHI IO XUMUU:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHIATHN: XUMHUYECKUN DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CII0)KHOE BELIECTBO, BAIEHTHOCT,
AIIEKTPOOTPULIATENLHOCTh, CTENEHb OKUCIEHUS, XUMUYECKas peakius, XUMHUYecKas
CBS3b, TETUIOBOM 3 (DEKT peakiuu, MoJb, MOJISIPHBI 00BEM, PACTBOP, DJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIMTHYECKAsT JUCCOLMAlMs, pEaKIMu HOHHOTO OOMeHa,
KaTanu3aTtop, XHUMHUYECKOE paBHOBECHE, oOOpaThMble M HeoOpaTHUMBbIE pEeaKIuu,
OKHCJIUTEIHHO-BOCCTAHOBUTENIbHBIE PEAKIIUH, OKUCIUTEb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHUE, AJJIOTPONUsS, aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBaJEHTHas,
WOHHAs, METAJUIMYECKas), KpUCTAJUIMYECKasi PEeIIeTKa, KOPPO3Hs METAIJIOB, CILIABHI,
CKOpPOCTh XHMMHMYECKOW peaklH, MNpeneabHo jaonyctumas KoHueHtpauus 1K
BEIIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHSATUN U MPUMEHSTH 3TH
TIOHATHS TIPH OMMCAHUU BEIIECTB U WX TPEBPAICHU;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY JUJIsi COCTaBiieHUs (HOpMyJ BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLUN;

ONpEAENATh BAJICHTHOCTb UM CTENEHb OKHUCICHUS XHMHYECKUX D3JIEMEHTOB
B COCAMHEHUSX Pa3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OMNPEEICHHOMY
KJIacCy COoeAMHEHWH 1mo ¢dopMmysaMm, BHI XUMHUYECKOW CBs3U (KOBaJCHTHAs, MOHHAas,
METa/NInYecKasi) B HEOPraHUYeCKHX COEIMHEHMSX, 3apsA]l HOHA [0 XHUMHYECKOU
dbopmye, xapakTep cpeibl B BOIHBIX PAaCTBOPAX HEOPraHUYECKUX COCAUHEHUM, THUIl
KPUCTAJNINYECKON PEIIETKH KOHKPETHOIO BEIIECTBA;

PacKpbIBaTh CMBICIT ITepronnueckoro 3aKOHa .. MenneneeBa
U JIEMOHCTPUPOBATh €r0 TOHUMAaHUE: OTMMCHIBATH M XapaKTepU30BaTh TAOIMIHYIO (hopMy
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[lepuoanyeckoil CUCTEMbl XMUMHUYECKHX OJJIEMEHTOB: pa3jinyaTh IOHSATUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mnobounass noarpynna (b-rpynmna)», mManesie U OoJibluue
NEPHUOJIbI, COOTHOCUTh 0003HAUEHHUS, KOTOPhIE UMEIOTCS B MEPUOAMYECKON Tabiule,
C YMCJIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMHYECKUX HJIEMEHTOB (COCTaB
U 3apsj sSapa, 001ee YUCIIO AIEKTPOHOB U paclpeIeIeHUE X M0 3JIEKTPOHHBIM CIIOSIM),
O0OBSACHSATH 00IIHME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U UX COSMHEHUN
B IIpeJieax MajbIX EPUOIOB U TJIABHBIX MOATPYIII C YYETOM CTPOCHHUS X aTOMOB;
KJIaCCU(UIIUPOBATh ~ XMMUYECKHME  DJIEMEHTHI, HEOPraHUYeCKHWEe  BEIIEeCTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYacCTBYIOIIMX B PEaKIMU BEIIECTB,
10 TeTI0BOMY 3 (DEKTY, O UBMEHEHHIO CTETICHEW OKUCIICHUS! XUMUYECKHUX 2JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) O0IIME U Crieu(ruecKkrue XUMUYECKUE CBOMCTBA
MPOCTBIX W CJIOXKHBIX BEIIECTB, MOJTBEPKIas ONMHUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
Y MIOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUi;

COCTaBJISITh YPABHEHUS DSIIEKTPOJUTHYECKON AHCCOLMALMUA KHUCJIOT, UIEI0UYen
U COJICH, TIOJIHBIC W COKpAIllCHHbIE YPAaBHEHUS PEaKIMM MOHHOTO OOMEHa, YpaBHEHUs
peaKkuuii, NOATBEPKIAIOIINX CYIIECTBOBAHIE FEHETUUECKOM CBSI3M MEK]ly BELIECTBAMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTABJICHMSI 3JIEKTPOHHOr0 OajaHca 3TUX peakUuid;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUSI, BO3MOKHOCTH
MPOTEKAHMSI XUMUYECKHUX MPEBPAILCHUHN B PA3IUYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIDHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJK0 XHUMHUYECKOr0 3JeMEeHTa Mo (opMyJie COeAMHEHHs, MaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKInu;

coOI0IaTh TpaBWia TMOJB30BAHMS XUMHUYECKOW TMOCYIONM U J1ab0opaToOpHBIM
o0opy/soBaHUEM, a TakXe IMpaBWwia OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU
C UHCTPYKITUSIMH TI0 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHUUECKUX OMBITOB IO MOTYYCHHUIO
¥ COOMpaHUIO Ta3000pa3HBIX BEMIECTB (AMMHAaKa U YTIACKUCIIOTO Ta3a);

MPOBOAUTL PEAKIUHU, TMOATBEPKIAIONINE KAueCTBEHHBIM COCTaB Pa3IUYHBIX
BEIIIECTB: PACMO3HaBaTh OMbBITHBIM IyTEM XJIOPUAOPOMHII-, HOIUI-, KapOOHAT-,
docdar-, cunmkar-, cyiabhar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHUS M HIOHBI N3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTraHUUYECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIE ONEPAIIMU MBICIUTEIBHOMN AESTEIbHOCTH — aHAIU3 U CUHTE3,
cpaBHEHHME, O00OOIlEHHE, CHUCTeMaTU3alMI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — I HU3YYEHUsS] CBOWCTB BELIECTB U XMMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHbIE METO/Ibl [TI03HAHUS — HAOJI0/ICHUE, U3MEPEHUE, MOACIHUPOBAHUE, IKCTIEPUMEHT
(peanbHBINA U MBICJICHHBIN).
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8 KJIACC
HaunmenoBanue
No KonunuectBo OcHOBHBIE BUJIBI AEATEIBHOCTU
pa3aesnoB U TEM Conepxanue o0ydeHust
/I 4acoB 00yUaroImuXcs
y4e0HOTO MpeaMeTa
IlepBoHaYaIbHbIEC XUMHYECKHE IOHATHUS
1.1 | Xumus — BakHas 5 [Ipenmer xumuu. Posib XUMuU B )KU3HU PackpbIBaTh CMBICIT U3y4YaeMBbIX [TIOHATUH.
o0nacTb 4yenoBeKa. XUMUs B CUCTEME HaYK. PackpeiBaTh poJib XUMHH B IPUPOJIE
€CTECTBO3HAHUS Tena u BemecTBa. PU3NUECKHUE CBOKWCTBA | U JKU3HU YEJIOBEKA, €€ CBSI3b C IPYTUMU
Y MPAKTUYECKOU BEILIECTB. ATpEraTHOE COCTOSTHUE HayKaMU.
NEATEIIbHOCTH BelecTB. [lonsaTre 0 meronax no3Hanus | Paznuuarh 4ncThie BELIECTBA U CMECH;
YeJnoBeKa B XUMUHU. YHCTBIE BEIIECTBA U CMECH. OTHOPOJHBIE U HEOTHOPOJHBIE CMECH.

Crioco0nI pa3ziesieHusi CMECEH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MOCY/I0M,
C MpaBUIaMu pabOTHI B JIAOOPATOPUHU
U IpreMaMU OOpAILICHUS C
71a00paTOPHBIM 000PYI0BAHUEM.
du3nyYecKre CBOMCTBAa 00pa3IloB
HEOPTraHUYECKUX BEIIECTB — METAILIIOB
Y HEMETAJIJIOB.

CnocoObl pazfiesieHus: cMecei
(punpTpOBaHUE, BHITAPUBAHUE,
JTUCTUIUISILIUSL, XpoMaTorpadusi).

Paznuyath Gpuzndeckue U XUMUYECKUE
SIBJICHUSI.

CnenoBath alropuTMaM KCIOIb30BaHUS
AKCHEPUMEHTAIIbHBIX METOJIOB —
HAOJIIOICHUS U DKCTIEPUMEHTA.
HaOnronath v onuckIBaTh 0ObEKTHI

MIPU MPOBEICHUU JIEMOHCTpaIui

1 JTa0OPaTOPHBIX OIBITOB IO U3YUCHHUIO
(U3UYECKUX CBOMCTB BEIIECTB, CIIOCOO0B
pa3aeneHusi CMECEU BEIIECTB.
[IpoBOINTE XUMUYECKNN SKCIEPUMEHT
MIpU pa3eleHuu cMecer (Ha mpumepe
OYMCTKHU NTOBAPEHHOMU COJIM) B XOJI€
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JlabopamopHvie onvimoi:

N3yuenue u onucanue Gpu3nuecKux
CBOMCTB 00pa3Ii0B HEOPraHUYECKUX
BEIIECTB.

N3ydenune criocoOoB pa3iesieHrus CMeceit
(C MOMOIIIbIO MAarHUTA).

IIpakmuueckue pabomoi:

Ne 1. IIpaBuna pabotsl B 1abopaTopuun
U TIpUEMBbI 00paleHus ¢ 1abopaTOpHBIM
000pyIOBaHUEM.

Neo 2. Paznenenue cMmeceit (Ha mpumMepe
OUYHCTKHU MTOBAPEHHOU COJIN)

NpaKTHUeCKON padboThl No 2.

CrnenoBaTh NpaBuiiaM MOJIb30BaHUS
XUMHUYECKOUN MOCyA0H 1 1a00paTOpHBIM
o0opyoBaHUEM, a TAK)Ke MpaBUIaM
oOpaIieHus ¢ XkMUYECKUMHU BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKLIHEH

IIPY BBITIOJTHEHUU MPAKTHYECKOU

pabothr Ne 1.

BricTpanBaThk pa3BepHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMALIMIO U3 yUeOHHKA

Y CIIPaBOYHBIX MaTE€pPUaIOB, TPAMOTHO
WCIOJIb30BaTh N3YYEHHbIN TOHATUHHBIN
amnmapar Kypca XuMuu

1.2.

BemecTBa
1 XUMHUYECKHEC
pEeaKIKn

15

ATOMBI U MOJIEKYJIBI. XUMUYECKUE
anemMeHTbl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. IIpocThie U CII0KHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xummueckas hopmyna. BareHTHOCTB
aTOMOB XMMUYECKHUX 3JIEMEHTOB.
3aKOH NOCTOSIHCTBA COCTABA BEILIECTB.
OTHocHTeNbHAs aTOMHAs Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAS Macca.
MaccoBas 105151 XMMHYECKOTO 2JIEMEHTA
B COCIMHECHUH.

OnpenensiTe MpU3HAKU XUMUUYECKUX
peaKIui, yCIOBUS UX MPOTEKAHUS.
OOBSACHATH CYNTHOCTh (PU3HUECKUX

Y XUMHUYECKHX SIBJICHUM C TOUKU 3PEHUS
aTOMHO-MOJICKYJISIPHOTO YUCHHS.
KnaccudunmpoBats XuMuueckue
peakiuu (1o YKUCIly U COCTaBY
pearupyromnmx 1 o0pazyrommxcs
BEILIECTB).

CoctaBasTs GopMyITbl OMHAPHBIX
BEIIECTB 10 BaJIECHTHOCTH U ONPEICIATh
BAJICHTHOCTH MO (pOpMYyJiaM BEIIECTB.
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Konnuectso Beniectsa. Moib. MossipHast
Macca. B3anmocBs3b KOIn4ecTBa, MacChbl
Y YUCJIa CTPYKTYPHBIX €UHUIL] BEIIECTBA.
Pacuetsl o ¢hopmysiaMm XUMHUYECKUX
COCTMHEHUH.

DU3NYECKUE U XUMUYECKUE SBJICHUS.
XUMHYECKas peaKIus U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MACChl BEIIECTB.
XUMHYECKHUE YPABHEHUS.
Kiaccudukanys XuMAYECKUX PEaKIIHA
(coenuHEeHUS, Pa3JIOKEHHUS, 3aMEIIICHMUS,
oOmMmeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

dusnyeckre cBOMCTBa 00pa3IoB
HEOPraHUYECKUX BEILIECTB — METAJIIOB

Y HEMETAJIJIOB.

OOGpas3Iisl BelecTB KOJTMIECTBOM 1 MOJIb.
dusnueckue sBieHUs (TUTaBJICHNUE BOCKa,
TasiHUE JibJla, pACTUPAHHE caxapa

B CTYTKE, KUTICHUE U KOHICHCAIIUS
BOJIbI).

XUMUYECKHE SIBJICHUS (TOPEHUE CBEYH,
MIPOKAJIMBAHUE MEHOMN MTPOBOJIOKH,
B3aUMOJICHCTBUE COJIbI UJIU MEJa

C COJISTHOM KHUCIIOTOM).

HaGmroienre mpu3HakoB IpOTEKaHUS

PaccraBnsats k03 punmeHTs!

B YPABHEHMSIX XUMHUYECKHUX PEAKIIUM.
HaOmronaTh ¥ OnUCHIBATE OOBEKTHI

IIpU MPOBEJICHUHU JEMOHCTpAlUN

1 1JaOOPaTOPHBIX ONBITOB.

[IpoBouTh BhIYMCIIEHUS 11O (hOopMyIaM
XUMHUYECKUX COEIMHEHUI 1 YPAaBHEHHSIM
XUMHUYECKUX PEAKIUH.

[IpuMeHsTh €CTECTBEHHO- HAyYHbIE
METO/Ibl TO3HAHUS (B TOM YHCIIe
HaOJII0/ICHNE, MOJICIUPOBAHNE,
HKCIIEPUMEHT U OCHOBHBIE OTlepaluu
MBICIIUTENILHOM €SI TeIbHOCTU
(cpaBHEHME, KIacCH(pUKAITIS)
BricTpanBaTh pa3BepHyThI€ TUCbMEHHBIE
Y YCTHBIE€ OTBETHI C ONIOPO

Ha MHGOPMALIHIO U3 yUeOHHKA

U CIIPABOYHBIX MAaTE€pUAJIOB, IPAMOTHO
WCIMOJIb30BaTh N3YYEHHBIN TOHSITUHHBIN
anmapar Kypca XUMHH
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XUMHUYECKUX PEAKIUH (pa3iioKeHUe
caxapa, B3aMMOJICHCTBHUE CEPHOM
KHCJIOTBI C XJIOPUJIOM Oapusi, MOTyYeHUe
U paznoxkeHue ruapokcuaa meau (1)
IIPU HArpeBaHUU, B3aUMOJIECTBHE
*keiesa ¢ pactBopom cosu meau (I1).
OMnbIThI, WTIOCTPUPYIOLINE 3aKOH
COXpaHEHUs MacCHhl.

JlabopamopHvie onvimeol:

Coznanue Mojeneit MoJeKy
(IIapoCTep>KHEBBIX).

Onucanne GU3NIECKUX CBOMCTB
00pa3Ii0B HEOPraHUYECKUX BEIIECTB —
METaJJIOB U HEMETAJIOB.
HaGmonenue ¢puznueckux (miaBieHue
BOCKA, TasiHUE JIbJa) U XUMUYECKUX
(ropeHue cB€4YM, IPOKAIMBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Habnronenue u onvcanne Npu3HakoB
MPOTEKAHMS] XUMUYECKUX PEaKuid
pPa3HBIX TUIIOB.

Buiuucnenusa:

OTHOCHUTEJIbHON MOJIEKYJIIPHOM MacChl
BEILECTB, MOJIIPHON MacChl, MacChl

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCCOBOM JJOJIM XUMHUYECKOTO SJIEMEHTA
1o ¢hopmyJie COeTMHEHHUS;

24



denepanbHas padouas mporpamma | Xumusi. 8—9 kinaccel (0a30BbIil YPOBEHB)

10 YPABHEHUSIM XUMHUYECKUX PEAKIUN:
KOJINYECTBA, MACChI BEIIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pEareHToB WU MPOAYKTOB PEAKIINU

Htoro no pazgeny

20

Baxueimme npeacraBuTe M HEOPraHMYECKUX BelIeCTB

2.1

Boznyx. Kucnopon.
ITonsarne
00 okcumax

6

Boznyx — cmech razo. CocraB BO3ayxa.
Kucnopon — aneMeHT u npocroe
BenecTBo. Haxoxaenue kucmopoma

B IIpUpojie, GU3NUECKUE U XUMUYECKUE
cBolcTBa (peakuuu ropenus). OKCHUIbL.
[Ipumenenue kuciopoaa. Criocoosbl
MOJIYYSHHS KUCTIOPOa B Ia0OpaTOpHH
¥ TIPOMBITIIEHHOCTH. KpyroBopoT
KHciopoaa B mpupojie. O30H —
TOTPOITHAS MOAU(PUKAIINS KUCTOPOIA.
TemnnoBoit 3ppekT XuMHUUIECKO peakiiui,
TEPMOXUMUYECKHUE YPABHEHUS, IK30-

Y SHJ0TEPMUYECKUE peakIuu. TommBo:
yIoJib U METaH. 3arpsi3HEHUE BO3AyXa,
yYCWJICHHE MApHUKOBOTO 3 dekTa,
pa3pyluieHrue 030HOBOIO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OnpeienieHue CoepKaHUS
KHCIIOpOia B BO3yXe

[Tony4yenue, coOnpanue, pacro3HaBaHHE

Hcnonb30BaTh XUMUYECKYIO CUMBOIUKY
JUIsL cOCTaBIeHUs1 (hOPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHAX
peaKIui C y4aCTUEM KHUCJIOPOa.
XapakTepu3oBaTh (OMUCHIBATH) COCTAB
BO3/lyXa, (PU3NUYECKUE U XUMUYECKUE
CBOICTBA KUCIIOPO/a, CIIOCOOBI €ro
MOJIyYeHUs], IPUMEHEHHE U 3HAaUCHHE
B IPUPOJIE U KU3HH YEJIOBEKA.
CpaBHUBATh PEaKIIUU TOPECHUS

Y MEJIECHHOT'O OKHCJICHUS.

OOBACHATDH CYITHOCTb HKOJIOTMYECKUX
po0JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnenoBath mpaBuiam 6€301acHOM
paboThI B J1abopaTopuu

P MCTIOJIB30BAHUH XUMHUYECKON
MOCYJIbl U 000PY/IOBAHHUS, @ TAKIKE
mpaBuiIaM 00palleHus C TOPIOYUMHU
BELIECTBAMM.

[1naHnpoBaTh U OCYIIECTBIATH
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Y U3YYEHHE CBOMCTB KUCIOPOAA.
Haobmromenne B3anMoAeMCTBHS BEIIECTB
C KUCJIOPOJIOM U yCJIOBUS
BO3HUKHOBEHUS U MTPEKPAILICHUS TOPCHUS
(moxkapa).

JlabopamopHuiii onvim:

O3HakoMJIeHHE C 00pa3IaMHi OKCHUJIOB

1 OIIMCAaHHUE UX CBOMCTB.
Ilpaxmuueckas paboma.

Ne 3. Tlony4yenue u cobupanue
KHCJIOPO/Ia, U3YUEHHE €TI0 CBOMCTB.
Buviuucnenus:

MOJIEKYJISIPHOM MacChl KUCIIOPOJia U
030HAa Ha OCHOBAHHMHU aTOMHOM MacCChI
XHMHYECKOTO DJIEMEHTA;

KOJIMYECTBA, MACCHI BEIICCTBA

110 YPaBHEHUSIM XUMHUYECKUX PEAKIIUM

Ha NPAaKTUKE XUMHYECKHE
HKCIIEPUMEHTBHI, IPOBOJUTH HAOIIOACHUS,
JIeJ1aTh BBIBOJBI 10 pE3yJIbTaTaM
HKCIIEPUMEHTA ITPU NPOBEICHUN
71a00PATOPHBIX OIBITOB U MPAKTUYECKON
paboTHLI.

BrIuncnaTh KOIUYECTBO BEIIECTBA,
o0BeM raza no Gopmynam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BepHyThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMALIHMIO U3 yueOHHKA

Y CIIPABOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
WCIO0JIb30BaTh N3YYEHHbBIN TOHATUHHBIN
anmapar Kypca XUMHH

2.2

Bonopon. Ilonstue
0 KHCJIOTaX U COJSX

Bonopoa — aneMeHT u npocTtoe
BelecTBO. Haxosxienue Bojgoposia

B IpUPO/JIe, PU3NUECKUE U XUMUUECKHE
CBOMCTBa, MPUMEHEHHUE, CITIOCOOBI
nosyuyeHus. Kucnorsl u conm.
Mosnsipabiii 00beM ra3oB. Pacuersl

0 XUMUYECKUM YPABHEHUSM.
Xumuueckuii IKchepumenm:
Jlemoncmpayuu:

[Tonyuyenue, cobupanue

PackpbIBaTh CMBICI H3y4ae€MbIX MOHATUN
Y IPUMEHATH 3TU NOHATHUSA MTPU ONHCAHUU
CBOWCTB BELIECTB U UX IIPEBPAILLECHUN.
XapakTepusoBaTh (OMUCHIBATH)
(dbuznYecKre 1 XUMUYECKHUE CBOMCTBA
BOJIOPO/Ia, CIOCOOBI €ro MOJy4eHHUS,
MIPUMEHEHUE.

Col6upatbs npubop 1Sl MOTYUEHHUS
BOAOPOJA.

Hcnonb30BaTh XUMAUYECKYIO CHMBOJIUKY
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Y pacno3HaBaHUE BOJIOPO/IaA.
B3aunmoelicTBue Bo10po/ia C OKCHUIOM
menu (II).

JlabopamopHuviii onvim:
B3anmopencTBre KUCIOT C METAJUIAMHU.
IIpakmuueckas paboma:

Ne 4. Tlonyuenue u cobupanue BOAOPOIA,
W3YUYEHHE €TO CBOKCTB.

Buiuucnenus:

o0beMa, KOJTMYECTBA BEIECTBA ra3a

0 €T0 U3BECTHOMY KOJIMYECTBY
BELLECTBA WIH 00BEMY;

00BEMOB T'a30B M0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHUIMA
ra3oB

IJIs COCTaBIIEHUS (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMUYECKHAX
pPEaKLHil C y4acTUEM BOAOPOA.
Bbraucnsate MOJISIPHYIO MacCy BEIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM Iasa,
Maccy BEIIEeCTBa.

[TpoBOAUTH pacueTsl MO YpaBHEHUSIM
XUMHYECKUX PEaKIUi: KOJTMIeCTBa,
o0BbeMa, Macchl BEUIECTBA 110 H3BECTHOMY
KOJIMYECTBY, 00bEMY, MAaCCE pEareHTOB
WM TIPOTYKTOB PEaKIUH.

CrnenoBaTh mpaBuiiaM 0€30M1aCHOMN
paboThI B J1abopaTtopuu

MCIIOJIb30BAHUU XUMHUYECKOU MOCY bl

1 000pyI0BaHUs, a TAKXKE MPaBUIIAM
oOpaIieHus ¢ TOPIOYNMHE BEIIECTBAMHU

B OBITY.

[1manpoBaTh ¥ OCYIIECTBIATH

Ha MPAKTUKE XUMUIECKHE
HKCIIEPUMEHTHI, IPOBOINTH HAOIIOICHUS,
JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM
IKCTIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOM padoTe

B TPYIIIe

2.3

Bopa. PactBopsl.
[louarue
00 OCHOBaHUAX

dusnueckue ceoricTBa Boabl. Boia kak
pacTBOpUTEL. XUMUYECKHE CBOKMCTBA
BOJIBI.

PackpbIBaTh CMBICI H3y4a€MbIX MOHATUN
Y IPUMEHSTH 3TU MOHSITHUS IPU ONTUCAHUN
CBOWCTB BELIECTB U UX MTPEBPAIICHUN.
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OcHoBaHus.

PactBops1. Ponb pacTBOpOB B ipupoae
Y B )KM3HHU 4esioBeka. KpyroBopor Boib1
B MPUPO/IC. 3arpsi3HEHUE TPUPOTHBIX

BOJI. OXpaHa U OYKCTKA MPUPOJIHBIX BOJ.

Hacrimennble ¥ HeHACHIIIICHHBIE
pacTBOpBI. PacTBOpUMOCTH BEIIECTB
B BoJie. MaccoBas /101 BeIecTBa

B pacTBODE.

Xumuueckuii Ikcnepumenm:

Llemoncmpayuu:

PacTBOopeHue BEIECTB € pa3IndHON
PacTBOPUMOCTBHIO.

BzaumopaeiicTBre BOJBI ¢ METaJIIaMH
(HaTpHUEeM U KaJIbIIUEM ).
HccnenoBanue pacTBOPOB KUCIOT

U IIEJI0YEH ¢ TOMOIIBI0 MHANKATOPOB.
JlabopamopHhvie onvimoi
HccnenqoBanne ocOOCHHOCTEH
pacTBOPEHHUS BEILIECTB C PA3IUYHON
PacCTBOPUMOCTBIO.

[IpuroroBneHue pacTBOpOB

C OIPEIECIICHHON MacCCOBOU JOJIEN
PacCTBOPEHHOIO BEILIECTBA.
Ilpaxmuueckas paboma

No 5. IIpuroroByieHue pacTBOPOB

C OIPEAECIIEHHON MacCCOBOU JOJIEH

XapakTepuzoBaTh (pU3nYeCKue

Y XMMUYECKHE CBOWCTBA BOJBI, €€ POJIb
KaK pacTBOPUTENS B IPUPOTHBIX
nporeccax.

CocTaBiATh ypaBHEHHSI XUMUYECKUX
peaKinii ¢ y4acTUEM BOJIbI.

OOBICHATH CYIIHOCTh 3KOJIOTMYECKUX
po0JIeM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOIHBIX BOJ, CIOCOOBI OYMCTKH BOJbI
OT MpUMecei, MEPHI IO OXPaHE BOJ

OT 3arpsi3HEHUSI.

[1nannpoBaTh U OCYUIECTBIATH

Ha MPAKTUKE XUMUIECKHE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIIOICHUS,
JIeJ1aTh BBIBOJIBI 10 pe3yJIbTaTaM
AKCMIEPUMEHTA TIPU MTPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUIECKON
paboTHI.

CnenoBath npaBuiaM O€30MaCHOM
paboThI B J1a0OpaTOPUH MPHU
MCIIOJIb30BaHUU XUMHUECKOH MOCYIbI

1 000pyOBaHUS.

[TpoBOANTH BEIYUCIICHUS C TPUMEHEHUEM
MOHSITUS «MaccoBas JI0JIsl BEIIECTBA

B PacTBOPE».

BricTpanBath pa3BepHyThI€ MICHMEHHEIC
Y YCTHBIE OTBETHI C ONOPOM
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PaCTBOPEHHOIO BEILIECTBA.
Buviuucnenus:

C MCTIOJIb30BaHUEM ITOHSITHS «MaccoBas
JIOJISl BEIIECTBA B PACTBOPEN

Ha nH(pOpMaIHo 13 ydeOHUKa

Y CIIPABOYHBIX MATEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh U3yYEHHBIN TOHATHHBIN
anmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACChI
HEOPTraHUYECKUX
COeIMHEHUN

11

Knaccudukanuys HeopraHu4ecKux
coenunenuid. Oxcuael. Knaccupukanms
OKCHJIOB: coJieoOpa3yroiine (OCHOBHBIE,
KHCJIOTHBIC, aM(OTepHBIC)

U HecosieoOpasyronue.

HomenkmnaTtypa okcuoB. dusnyeckue
Y XMMUYECKUE CBOMCTBA OKCHUJIOB.
[TonyueHune OKCHIOB.

OcnoBanus. Kiaccudukanyst o0CHOBaHMIA:

IIEJI0YM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiatypa ocHoBanuii. dusznueckue
Y XMMUYECKUE CBOMCTBAa OCHOBAHUM.
[Tony4yeHre OCHOBaHHUIA.

Kucnotel. Knaccudukanus Kuciaor.
Howmenkiarypa kucior. dusnueckue

W XUMHYECKHE CBOMCTBA KUCIIOT. Pax
aktuBHOCTH MeTaiuioB H.H. bekeroga.
[lonydeHne KUCIIOT.

Comu. Homenkiarypa cosneil.
Pu3nyecKrue 1 XMMUYECKUE CBOMCTBA
coseit. [lomydenue cose.
['eHeTnueckas CBsI3b MEXIy KIaCCaMU
HEOPraHUYECKUX COCTMHEHUM.

KnaccudunmpoBars nzydaeMmolie
BEILECTBA 10 COCTaBY U CBOMCTBAM.
CocTaBnsiTh POpMYIIBI OKCUIOB, KHCIIOT,
OCHOBaHMM, COJIEH 1 HA3BIBaTh UX

10 MEKIyHapOAHOW HOMEHKIIATYPE.
[IporHo3upoBaTh CBOMCTBA BELLIECTB

Ha OCHOBE OOIINX XUMUYECKHX CBOMCTB
M3YUYCHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCA.

CocTaBisTh MOJIEKYJISIPHBIE YPABHEHUS
pEeaKINi, WUTKOCTPUPYIOLIUX
XUMHUYECKUE CBOMCTBA M CIIOCOOBI
MOJTYYEHHUSI BEUIECTB U3yUEHHBIX
KJIACCOB/TPYIII, a TaKkKe
MOATBEPKIAOIINX TeHETUUECKYIO
B3aMMOCBSI3b MEXKIY HUMU.
[Ipon3BOAUTH BEIYUCIICHHS

110 YPAaBHEHUSIM XUMHUECKUX PEAKIU.
[InanupoBaTh M OCYIIECTBIATh

Ha MPaKTUKE XUMHUUECKHUE
HKCIIEPUMEHTHI, TPOBOUTH HAOTIOCHUS,
JienaTh BBIBOJIBI MO pe3yJibTaTam
AKCTIIEPUMEHTA MTPU POBEICHUN
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO0pa31bl HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

OnbITHL, WILTFOCTPUPYIOIINE XUMUYECKUE
CBOWCTBA KJIaCCOB HEOPIaHUYECKUX
BEILIECTB.

JlabopamopHvle onvimol

OrnpeneneHue pacTBOPOB KUCIOT

Y LIEJIOYEH C TOMOIIBIO UHIUKATOPOB.
N3ydeHne B3auMOIeCTBUS KUCIIOT

C METaJUIaMU, pEaKIUi HEUTPaAJIN3aLIAH.
B3anmonenicTBrue pacTBOpa CEpHON
KHCJIOTHI ¢ okcusioM menu (II).
[Tony4yeHre HepacTBOPUMBIX OCHOBAHUH.
BriTeCHEHME OJTHOTO METaJIA APYTUM
13 pacTBOpa COJIH.

IIpakmuueckas paboma

Ne 6. Pemenue skcriepuMeHTabHBIX
3aaa4 no teMe «BaxHemme Kiaccel
HEOPraHUYECKUX COCIUHEHUIN.
Buiuucnenus:

[0 YPaBHEHUSAM XUMHUYECKOW PEAKIINU:
KOJIMYECTBA BEIIECTBA, 00beMa, MacChl
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BeMy, Macce peareHTOB

WJIY TPOAYKTOB PEAKIIUU

71a00PaTOPHBIX OIBITOB U MPAKTUYECKHUX
pabor.

CnenoBath npaBuiaM 0e€30MacHOM
paboTHI B 1aOOpaTOpUH

IIPU UCII0JIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYIOBAHUS.

BricTpanBaThk pa3BepHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMALIHMIO U3 yueOHHKA

Y CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO
VCII0JI30BaTh U3YYEHHBIN ITOHATUHHBIN
anmnapar Kypca XUMHUU

Hroro no pazueny:
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Hepnonnqecm/lﬁ 3aKOH " Hepnozmqecmm CuCcreMa XuMH4Y€CKHUX 3JICMCHTOB I[. H. MeHneJIeeBa. CTpoeHne aTOMOB.
Xumnueckasi CBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE Ppe€aKIumn

3.1 | Ilepuoanueckuii
3aKOH

u [lepuonnueckas
cucreMa
XUMHYECKHUX
9JIEMEHTOB

Crpoenue aroma

J. 1. Menneneena.

7

[lepBble MONBITKU KiIacCU(UKALIUU
XUMUYECKUX 31eMEHTOB. [loHsATHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(11€JI0YHBIC U 11EJI0YHO3EMEJIbHBIC
METaJUIbl, TAJIOT€HbI, THEPTHBIE T'a3bl).
DNEeMEHThI, KOTOpbIE 00pa3yloT
aM(pOTEpHBIE OKCUIIBI U TUAPOKCHU/IBI.
[lepnonnueckuii 3axoH. [lepnoanueckas
CUCTEMA XUMHUYECKUX AIIEMEHTOB

J.1. Menneneesa. KoporkonepunoaHas
U JUTMHHOTIEpUOAHAS (hOPMBI
[lepuoanyeckoi cUCTEMbl XUMHYECKUX
anemeHTOB /.M. Menneneena. [lepuoasl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSAIKOBOIO HOMEPA, HOMEPOB NEPHOIa
Y TPYIIIIbI AJIEMEHTA.

Ctpoenue atomoB. CoCTaB aTOMHBIX
snep. M3otonbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX
20 XMMUYECKHX 3JIEMEHTOB
[Ieproanueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepucTHUKa
XUMHUYECKOTO AJIEMEHTA

1o ero nosioxkenuto B [leproauueckoit
cucrteme .. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS pajinyca

PackppIBaTh CMBICII IEPUOTHYECKOTO
3aKOHa.

OnuceIBaTh CTPOCHUE TAOJIUIIBI
«Ileprnonnueckas cucTeMa XUMHUYECKHUX
anemenToB /.M. MeHnaeneeBay.
MopenupoBath CTpOEHHE aTOMa,
SHEPreTUYECKUX YPOBHEU U MMOyPOBHEMN
MIPY MMOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYpaIuii 1 3JIEKTPOHHO-
rpaduyeckux Gopmy.

[TosicHAT (PU3HUYECKUI CMBICIT
MOPSIAKOBOrO HOMEPA, HOMEPOB MEpUoa
Y TPYMIIBI 2JIEMEHTA.

XapakTepu3oBaTh XUMUUYECKUE STIEMEHTBI
MIEPBBIX TPEX MEPUOJIOB, KAJIU, KaIbITUN
Y UX COCIMHEHUS T10 MOJI0KEHUIO

B [Iepuoguueckont cucreme

JI.1. Menaeneena.

OOBsICHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
AJIIEMEHTOB (M3MEHEHUE PAInyCOB
aTOMOB, JICKTPOOTPULATEIIBHOCTH,
BaJICHTHOCTH) U UX COEAMHEHUN

B IIpeiesiaX MajbIX IEPUOJIOB U TJIABHBIX
MOJArPYNI C YYETOM CTPOCHHUS UX
aTOMOB,;
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aTOMOB XMMHUUYCCKHUX DJICMEHTOB,
METaIJINYECKUX U HEMETAITNYSCKUX
CBOWCTB M0 TPyNIIaM U IEPUOJAM.
3nauenue [lepuoamyeckoro 3akoHa

u [leproanueckoi CUCTEMbl XUMHUYECKHUX
AJIEMEHTOB JJIsl Pa3BUTHSI HAYKHU U
npaktuku. .M. MenaeneeB — yueHblIi
Y rpakJIaHuH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmopencTBue ruIpoKCHIa IMHKA

C paCTBOpaMH KHUCJIOT M IIEI0YCH.
MoaenvpoBaHue CTPOCHUSI MOJIEKY T
IIPU IOMOIIN PUCYHKOB, MOJICIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX POpMYII.
Tabnuna «Ilepuoguueckas cucrema
XUMHUYECKHUX DJIEMECHTOB

J.1. MeHnneneeBay.

JlabopamopHhvie onvimoi
O3zHakoMJieHHEe ¢ 00pa3aMu METaJJIoB
1 HEMETAJJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B TIap€ WJIH TPYTIIIE.

BricTpanBaTh pa3BepHYThIC TUCHMEHHBIC
Y YCTHBIC OTBETHI C OMTOPOi

Ha MHPOPMAIIUIO U3 YICOHHUKA U JPYTUX
HMCTOYHHUKOB, B TOM 4ucie MHTepHeTa

3.2

XHUMUYECKas CBA3b.
OxuciauTeILHO-
BOCCTAaHOBHUTEIILHBIC
peakuuu

Xumudeckas cBs3b. KoBajieHTHas
(monsipHast ¥ HEMOJsIpHAasi) CBSA3b.
DIIEKTPOOTPHUIIATEIBHOCTh XUMHUYECKUX
snieMeHTOB. MoHHas cBsa3b. CTereHb
okuciaeHus. OKHUCINTEIbHO-
BOCCTaHOBUTEIbHBIC peakiuu. [Iporiecchbl

PackpbIBaTh CMBICIT H3y4aeMbIX TIOHATHUH.
OnpenensiTe BUJ XUMUYECKOH CBS3U

B COC/IMHCHHU.

MoaenupoBaTh CTPOEHHUE MOJIEKYJT

IIPY IOMOIIM PUCYHKOB, MOJETIEH,
AIIEKTPOHHBIX M CTPYKTYPHBIX (OPMYIIL.
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OKHUCJICHUSI 1 BOCCTAHOBJICHUS.
OKHUCIUTENN U BOCCTAHOBUTEIIH.
XHUMHUYECKUMN DKCIIEPUMEHT: U3yUEHUE
00pa31ioB BEIIECTB METAIIOB

Y HEMETAJIJIOB, B3aUMO/ICHCTBUE
TUAPOKCUA IIMHKA C PACTBOPAMHU KHUCIIOT
Y IIEJIOYEH, POBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPBI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NIOKEHUS, COCTUHEHHUS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMNBITHL, WUTIOCTPUPYIOIIUE TPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOXKEHHUS], COEAMHEHUS)

Hcnonb30BaTh XUMHUECKYIO CUMBOJIUKY
JUTSL COCTaBJIeHUS (POPMYJT BEIIECTB,
AJIEKTPOHHOTO OanaHca peakiiuil.
OrnpenensiTh CTENEHb OKUCICHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB 110 (hopMyJIaM
U COCTaBJISITh (POPMYJIbI OMHAPHBIX
COCMHECHMH I10 CTCIICHU OKHUCICHUS
aTOMOB XMMHUYECKUX DJICMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTAHOBUTEIL. PaccTaBisaTh
KOd(pUIIMEHTHI B CXeMaX MPOCTHIX
OKHMCJINTEIBHO-BOCCTAHOBUTEIBLHBIX
PeaKInii METOJIOM DJICKTPOHHOTO
OajaHca.

Ha0ro1aTh XMMHYECKHE ONBITHI

10 TUIaHY, aHAJIM3UPOBATh U JIeJIaTh
BBIBOJIEL.

Hcnonp3oBate UKT mis co3panus
MOJIesIeH, TOATOTOBKY MPE3eHTAIINH,
JIOKJIAJIOB 110 TEME.

BricTpanBaTh pa3BepHyThIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHPOPMALIMIO U3 YUEOHUKA U APYTUX
HMCTOYHUKOB, B TOM uuncie uTepHeTa

Hroro no paszneny 15
PesepBHOE Bpems 3
OBIIEE YMCJIO YACOB 68
[10 TTPO'PAMME

33



denepanbHas padouas mporpamma | Xumusi. 8—9 kinaccel (0a30BbIil YPOBEHB)

9 KIIACC
HaumenoBaunue
No KomuuectBo OCHOBHBIE BUJIBI €ATEILHOCTH
pa3aeioB U TeM Conepxanue 00ydeHUs
n/m 4acoB oOyyJaronmxcs

y4eOHOTO IpeaMeTa

BellleCTBO U XUMHYECKHUE pPCaKIINU

11

IToBTOpEHue

U yriiyOJieHue
3HAHUM OCHOBHBIX
pa3aenoB Kypca

8 kmmacca

5

[Tepuonnueckuii 3akoH. Ilepuoanueckas
CHUCTEMAa XUMHYECKHUX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHrE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX
NEPUOJIOB, KaJIHs, KaJbLHUS U UX
COCIMHEHUH B COOTBETCTBUU

C MOJI0)KEHUEM AIIEMEHTOB

B [lepronueckon cucTeMe U CTPOCHUEM
HX aTOMOB.

CrpoeHue BellecTBa: BUIbl XUMUYECKON
CBsI3U. THUIBI KPUCTATUIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOKCTB
BEILIECTBA OT TUIA KPUCTATUIMYECKOU
PELIETKN U BUJA XUMUYECKOU CBSI3H.
Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKHUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHbIM KJIACCAM HEOPTaHUYECKHUX
COEMHEHUN, TCHETUYECKAS CBS3b
HEOPraHUYECKUX BEIIECTB.

XapakTepu3oBaTh XUMUUYECKHUE FJIEMEHTBI
MEPBBIX TPEX MEPUOAOB, KAIHS U KAIbIUS
10 X MOJIOKEeHUIO B [leproanueckoii
cucteme JI. 1. Menpaeneena.
KnaccudunupoBaTs 1 Ha3bIBaTh
HEOPTraHUYECKHE BEILIECTBA N3YUYEHHBIX
KJIACCOB.

OnuceIBaTh 00IIME XUMUYECKHE
CBOICTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPkAATh CBOMCTBA MPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHU XUMUYECKUX
pEaKIuH.

OnpenensiTe BUJ XUMUYECKON CBS3H

Y TUIT KPUCTAJUIMYECKOM PELIETKU
BEILIECTBA.

IIporao3upoBaTh CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUSI.
BricTpauBaTh pa3BepHyThIE MUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha THGOPMAIIHIO U3 yIeOHHKA

Y CIIPaBOYHBIX MAaTE€PUAJTIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJEIISIMU
KPUCTAIIMYECKUX PELIETOK
HEOPTaHMYECKUX BEIIECTB — METAJIJIOB
U HeMeTaJlIoB (TpaduTa u anmasa),
CJIOXHBIX BEIIECTB (XJIOpHUIA HATPUS)

VCII0JI30BAaTh U3YYEHHbIN TOHATUHHBIN
arrapar Kypca XuMuu

1.2

OcHOBHEIE
3aKOHOMEPHOCTH
XUMHYECKUX
peaKuit

Kiraccupukanus XuMHIeCKUX peakIiii
10 Pa3JINYHBIM ITPU3HAKaM (I10 YUCITY

Y COCTaBY YYaCTBYIOIIUX B PEAKIIUH
BEILIECTB, MO TEIJIOBOMY (D PeKTy,

110 U3MEHEHHIO CTEIEHEN OKHUCIICHUS
XUMUYECKUX 3JIEMEHTOB,

0 00paTUMOCTH, 110 YYACTHUIO
KaTanu3aropa). JK30-

U SHAOTEPMHUYECKUE PEAKIINH,
TEPMOXUMHUYECKUE YPABHEHUS.
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN
peakuuu. [TosiTue 06 0OpaTUMBbIX

¥ HEOOpaTUMBIX XUMUYECKUX PEAKITUSIX.
IToHATHE O TOMOTEHHBIX U TE€TEPOreHHBIX
peakuusax. [lonarue o karanuse.
[ToHsATHE 0 XUMHUYECKOM PaBHOBECHH.
®dakTOpHI, BIUSIONINE HA CKOPOCTh
XUMUYECKOUN peaKIuy 1 MOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.
OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHbBIE

PackpbIBaTh CMBICIT U3y4aeMbIX ITOHSATH
Y IIPUMEHSATH 3TU MOHATHS IIPU OIIUCAHUU
CBOWCTB BELIECTB U UX IPEBPALLCHUM.
KnaccudunmpoBaTs XuMuieckue
PEAKLMH O PA3IUYHBIM IIPU3HAKAM.

Y craHaBiIMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOU PEAKLINU OT PA3JIMYHbBIX
(bakTopoB.

[Iporao3upoBaTh BO3MOKHOCTH
MMPOTEKAHUSI XUMUYECKUX IPEBPALICHUAN
B PA3JIMYHBIX YCIOBUSX.

OnpenensTe OKUCINUTEID

u BocctaHoBuTens B OBP.

CocTaBisiTh SIEKTPOHHBIN OaJTaHC
pEeaKIyH.

[Tpon3BOUTH BHIUUCICHUS

110 XMMUYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [Iap€ WIH PYIIIIE.

BricTpauBaTh pa3BepHyThIE IUCbMEHHBIE
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peakLnH, FIEKTPOHHbBIN OajlaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOM
peakuu. CocTaBieHue ypaBHEHAN
OKHCJIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakiui ¢ UCMOJIb30BAHUEM METO/IA
AIEKTPOHHOTO OajaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peaKkuuu OT BO3AECHCTBHS
pa3IUYHbIX (PAKTOPOB.

OMNBITHI, WIUTIOCTPUPYIOIINE TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakuu
Pa3NOKEHUSI, COSTUHEHUS).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMa U MacChl
peareHTOB WJIU MPOJAYKTOB IO
YPaBHEHUSIM XUMUYECKUX PEaKIIUi

Y YCTHBIE€ OTBETHI C OIIOPOU

Ha nH(pOopMaIuio U3 ydeOHHKa

U CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
WCII0JI30BAaTh U3YYEHHBIN TOHATUHHBIN
anmnapar Kypca XuMuu

1.3

DNEeKTpoNIUTHYECKAs
JTUCCOITHAITHS.
XHUMUYECKUE
peaxiuu

B pacTBOpax

Teopus 2IIEKTPOTUTUYECKON
JTCCOLIMALINU. DJIEKTPOIUTHI

Y HERJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOIMAIIMN BEIIECTB

C Pa3IUYHBIMU BUJIAMU XUMUYECKON
cBs3u. Crenens quccounanuu. CuiabHbIe
U c1a0bIe AJIEKTPOTUTHI.

Peakuuu nonHoro oomeHa. Y cioBust

PackpbIBaTh CMBICIT H3yYaeMbIX [IOHATHM,
a TaK¥K€ CMBICIT TEOPHUHU
AIEKTPOJIUTUYECKON JUCCOLUALINH.
OOBSICHATH IPUUKUHBI
AIEKTPONPOBOIHOCTH BOAHBIX PACTBOPOB
BEILECTB, PA3IMYaTh CIa0bIe U CUIIbHBIC
AIEKTPOJIUTHI.

CocTaBisITh ypaBHEHUS AUCCOLMALINU
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MIPOTEKaHUs peaKkIMil HOHHOTO OOMEHa,
MOJTHBIE U COKpAIICHHbIE HOHHBIE
ypaBHeHUs peakiuidi. CBOMCTBA KUCIIOT,
OCHOBAHUU U COJIEM B CBETE
peACTaBICHUN 00 IIEKTPOTUTHUSCKOM
nucconuanuu. KauecTBeHHbIE peakiuu
Ha uoHbl. [ToHsATHE O THIpOIHU3E

COJIEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTPOIPOBOHOCTH
PacTBOPOB BEIIECTB, MpoIlecca
JMCCOLIMALIMM KUCIIOT, IIeJI0UeH

U coJieit (BO3MOYKHO UCITOTh30BaHUE
BUJIEOMATEPHUAJIOB).

OnpITHl, WUTIOCTPUPYIOITHE TPU3HAKU
MIPOTEKAHUs PEAKIIUA MOHHOTO OOMEeHa
(oOpa3zoBaHue ocajaka, BBIJICICHUE Ta3a,
o0Opa3oBaHKE BOJIBI).

Pacno3naBanue HeOpraHMYECKUX
BEIIECTB C IOMOIIBIO0 KAYECTBEHHBIX
peaKIui Ha UOHBI.

JlabopamopHhwiii onvim:

N3ydenne npu3HakoB MPOTEKAHUS
peaKIuyu HOHHOTO 0OMEHa B pacTBOpax
AIIEKTPOJIUTOR (C 00pa3oBaHUEM OCaJIKa,
BBIJICJICHUEM T'a3a, 00pa30BaHUEM BOJIbI).

KHCJIOT, IIEJI0YEH U COJICH, IIOJIHbIC

Y COKpAILICHHbIE HOHHBIE YPABHEHUS
XUMUYECKUX PEaKIIii HOHHOTO OOMEHa,
KpaTKUE€ MOHHBIEC YPABHEHHUS MPOCTHIX
peakuii THAPOIM3a COJIEH.
XapakTepu3oBaTh O0IINEe XUMUYECKHE
CBOICTBA BEUIECTB PA3JIMYHBIX KIACCOB
Ha OCHOBE TEOPHUHU DIICKTPOIUTUYECKON
JTUCCOLMALINY; TIOATBEPKIATh CBOMCTBA
pUMepaMU MOJICKYJIIPHBIX U HOHHBIX
YPaBHEHUU XUMHYECKUX PEAKIIUU.
Pemiats 3xcriepuMeHTaIbHbIE 3a0a4H

10 TEME.

[ImannpoBaTh U OCYILIECTBIATH

Ha MPAKTUKE XUMHYECKUE
AKCTIIEPUMEHTHI, TPOBOJIUTH HAOJIOICHHS,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCHEPUMEHTA MPHU MPOBEICHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKHUX
paboT.

CrnenoBath mpaBuiIamM 6€30MacHOM
paboThI B J1a0OpaTOpPHUU

P UCTIOJIb30BaHUN XUMUYECKON
MOCY/Ibl U 000PY0OBaHUS.

[IpoBOANTE BBIUUCIICHHS 110 XUMUYECKUM
YpaBHEHUSIM.

VYyacTBOBaTH B COBMECTHOM padboTe

37




denepanbHas padouas mporpamma | Xumusi. 8—9 kinaccel (0a30BbIil YPOBEHB)

Ilpaxmuuecxas paboma:

Ne 1. Pemienue skcriepuMeHTaIbHBIX
3aJ1a4 10 TEME.

Buiuucnenus:

110 YPaBHEHUSM XUMHUUECKUX PEaKIuit

B TIap€ WJIU TPYIIIIC.
BricTpanBaTh pa3BepHYThIC MTUCHMEHHBIC
Y YCTHBIE€ OTBETHI C ONIOPO

Ha HHPOPMAIIHUIO U3 YUeOHUKA U IPYTUX
MCTOYHUKOB MH(OpMAIUH, B TOM YHUCIIE
HNutepuera

Hroro no pazaeny

17

HemeTanabl M UX COeIMHEHNA

2.1

OO6mas
XapaKTepUCTUKA
XHUMHYECKUX
3JIEMEHTOB
VIIA-rpynmnsi.
I"anmorenst

OO6m1as xapakTepUCTHKA rajlOT€HOB.
OcoOEHHOCTH CTPOCHUS AaTOMOB,
XapaKTEepPHbIE CTEIIEHU OKUCIICHUS.
Crpoenue u puznueckue CBOMCTBA
MPOCTHIX BEIIECTB — raJOT€HOB.
XUMHUYECKHE CBOWCTBA HA TPUMEPE
xJiopa (B3aUMO/JICUCTBUE C METAJIJIaMU,
HeMeTaJlJIaMH, IeJI0UaMu).
XnopoBogopoa. ConsiHasi KUCIIOTA,
XUMUYECKHE CBONCTBA, MOJTyUCHHE,
npuMeHeHue. JleicTtBue xmopa

Y XJIOPOBOJIOPOJa HA OPraHu3M
yesioBeKa. BaxkHennme XaI0puIbl U uX
HaXO0XJICHUE B MPUPO/IC.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXkaronye GU3NIECKre

1 XUMHYECKHE CBOMCTBA TAJIOTEHOB M UX
COeIMHEHUH (BO3MOYKHO UCIIOJIb30BAHKE

OOBsICHATH 00LIME 3aKOHOMEPHOCTHU

B U3MEHEHHUH CBOMCTB HEMETAILJIOB U UX
COEIUHEHUN B IIPEAEIAX MaJIbIX
MEPUOOB U TJIABHBIX MOATPYIIII
[leprouyeckoi CUCTEMbI XUMUYECKHUX
AJIIEMEHTOB C YYETOM CTPOCHHSI UX
aTOMOB.

XapakTepu3oBaTh GU3NYECKUE

U XUMUYECKHE CBOMCTBA IIPOCTHIX
BEIIIECTB raJIOreHOB (Ha MPUMEPE XJIOpa)
Y CJIOXKHBIX BELIECTB (XJIOPOBOAOPO/A,
XJIOpU/JIa HATpHs), CIIOCOOBI UX
MOJIyYEHHUsI, IPUMEHEHNE U 3HAUEHUE

B MIPUPOJIC U KU3HU YEIOBEKA.
OnpenensiTe XJI0PUI-UOHBI B pACTBOPE.
[1naHnpoBaTh U OCYLIECTBIATH

Ha TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOACHHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
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BUJIEOMATEPHUAIIOB).

O3HakoMJIeHHE C 00pa3aMU XJIOPUIOB
(ramoreHu1oB).

JlabopamopHhwiii onvim:

N3y4deHue CBOMCTB COJISTHOM KUCIIOTHI.
[IpoBeneHne Ka4€CTBEHHBIX PEAKLINI
Ha XJIOPUA-UOHBI.

IIpaxmuueckas paboma

Ne 2: TlostyueHue CoJITHOM KUCIIOTHI,
HW3YYCHHUE €€ CBOWCTB.

Buviuucnenus:

[0 YpPaBHEHUSIM XUMUYECKUX PEAKITUH,
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE

OKCIIEPUMEHTA TIPH MPOBEICHUHN
71a00paTOPHBIX OIMBITOB U MPAKTHYECKHUX
paboT.

CrnenoBath mpaBuiIaM 6€30MaCHOM
paboThI B J1abopaTopuu

TP UCTI0JIb30BAaHUU XUMUICCKOMN

MOCY 16l 1 000PY10BaHUS.

BricTpanBaTh pa3BepHyThI€ MTUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nH(OpMaIHIO U3 yYeOHUKA

Y CIIPAaBOYHBIX MaTEepUaIOB, TPAMOTHO
VCII0JIb30BAaTh U3YYEHHBIN ITOHATUNHBIN
amnmapar Kypca XUMHH

2.2

OO6mas
XapaKTEPUCTUKA
XUMHUYECKHUX
AJIEMEHTOB
VIA-rpynnst. Cepa
U €€ COCMHEHUS

OO0m1ast xapakTepUCTUKA HJIEMEHTOB
VIA-rpynmsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU
OKHCJICHUSI.

Crpoenune u puznuecKrue CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U CEPHI.
AnnoTtpornHbie MOAUGUKAIIMKI KUCTOPOa
U cepbl. XMMAYECKHUE CBOKMCTBA CEPBI.
CepoBo10po/1, cTpoeHUE, (Puznueckue
Y XMMHUYECKUE CBOMCTBA.

Oxcuibl cepbl Kak Mpe/ICTABUTENTN
KHUCJIOTHBIX OKCHJIOB.

Cepnas xkucnora, pu3ndeckue

¥ XUMHUYECKHUE CBOMCTBA (00IIHe Kak

OOBsICHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VIA-Tpynmnsl ¥ UX COEAMHEHUH C YYETOM
CTPOEHHS UX aTOMOB.
XapakTepu3oBaTh (HU3NYECKUE

Y XUMHUYECKHE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHEHUN
(cepoBOOPOIa, OKCHJIOB CEPBI, CEPHOI
KHUCJIOTHI, CYJIb(aTOB), CIOCOOBI UX
MOJTyYEHHUsI, MIPUMEHEHNE U 3HAUEHUE
B [IPUPOJIEC U KU3HU YEIOBEKA.
OnpenensitTe HATMYKUE CYJIbPaT-HOHOB
B pPacTBODE.

OOBSCHATH CYITHOCTH 3KOJIOTHUECKUX
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MPEJICTABUTEIIS KJIACCA KUCIIOT
u crienuduryeckue). XuMUueCcKue
peaxkiuu, JIe)Kalre B OCHOBE
MIPOMBIIIJIEHHOTO CII0CO0a MOTyYeHHS
cepHoii kucnotel. [Tpumenenue. Conu
CEpPHOM KHCJIOTHI, KAYECTBEHHAS PEAKIIUS
Ha CyJb(aT-uoH.

Haxoxnenue cepbl 1 €€ COeIUHEHUI

B IIpUpOoJic. XUMHUYECKOE 3arpsi3HEHUE
OKpYarouien cpesibl COSTUHEHUSIMU
cepbl (KUCIIOTHBIE I0XK/IU, 3arPA3HECHUE
BO3JIyXa U BOJOEMOB), CIIOCOOBI €ro
peA0TBPAICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJieHHE ¢ 00pa3iiaMu CEPhI U €€
COCIMHEHUSAMHU (BO3MOXKHO
HCTIO0JIb30BaHNE BUCOMATEPHATIOB).
Habmonenue nporecca o0yrauBaHus
caxapa noJ JeMCTBUEM
KOHIICHTPUPOBAHHON CEPHOU KUCIIOTHI.
Jlabopamophvie onvimol.:

N3yueHne XMMHUYECKUX CBOMCTB
pa30aBIeHHON CEPHON KHUCIIOTHI.
[IpoBeaeHHE KaUECTBEHHOM peaKIuy Ha
cynb(dar-uoH u HabIIOIeHNE TTPU3HAKA
€€ MPOTECKaHUS

po0sieM, CBA3aHHBIX C epepadboTKon
COEUHEHUN CEPBI.

[1nanmpoBaTh U OCYHIECTBIATH

Ha MPAKTUKE XUMHUYECKUE
HKCIIEPUMEHTHI, TIPOBOJUTH HAOIIOACHUS,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM
IKCIIEPUMEHTA.

CrnenoBathb npaBuiaaM 0e30MacHOM
paboThI B J1abOpaTopuu

[P UCIIOJIb30BAaHUU XUMUYECKON
MOCY/1bl U 000PYA0OBaHUS.

[Tpou3BOANTH BHIYUCICHUS

M0 XUMHYECKUM YPaBHEHUSIM.
Hcnonb30BaTh IpH BHIOTHEHUH
y4eOHBIX 3a/1aHUI TEKCThl yueOHHUKa,
CIPABOYHBIE MaTePUAITBI
(ITeproanueckyro cUCTEMY XMMUYECKUX
sanemenToB Jl. 1. Menpeneena, Tabnuiry
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUM

Y COJIEHN B BOJE, JIEKTPOXUMUYECKUH P
HaIpsKEHU METaJIoB).

Hcrnonb30BaTh IpH BHITTOTHEHUH
y4eOHBIX 33JaHUI U B TIpOIECCe
HCCJIeI0BATENbCKON e TENbHOCTU
HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy
XUMHUYECKOTO COAECPKAHNUS, CIIPABOYHBIC
MaTepuaibl, pecypcbl IHTepHeTa
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2.3

OO01as
XapaKTepUCTHKA
XUMHYECKHIX
HIIEMEHTOB
VA-rpynmnsl.

A3ort, hochop u ux
COCTUHEHUS

OO0mrast xapaKTepuCTHKA AJIEMEHTOB
VA-rpynnsl. OcOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU
OKHCJICHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
(pu3HUecKre U XUMUYECKHE CBOMCTBA.
Kpyrosoport azora B nipupo/e.
AMMHaK, ero pu3ndecKkue 1 XUMUIECKUC
CBOMCTBA, NOJIyYEHUE U IPUMEHECHHUE.
Conu aMMOHUSI, UX (PU3NYECKUE

Y XUMUYECKHE CBOMCTBA, TPUMEHEHUE.
KauecTBeHHas peakiusi Ha HOHBI
aMMOHHSI.

A30THas KUCJIOTA, €€ MOJyUeHue,
bu3nYeCKre U XUMUUECKHUE CBONCTBA
(oOmue kak mpeacTaBUTENs Kilacca
KHUCJIOT U CIIeU(UISCKHE).
Hcnonb3oBaHUE HUTPATOB U COJIEH
aMMOHUS B KaU€CTBE MUHEPATbHBIX
yaoOpeHuil. XuMHU4YEeCKOe 3arps3HEeHUE
OKpY>Karollel cpesibl COeTMHEHUSIMHU
a3zoTa (KUCJIOTHBIE 10K/, 3arPSI3HEHHE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, aIoTpOITHbIE MOAUPUKAIINH
docdopa, puzndeckue U XUMHIECKHE
cBorictBa. Oxcua pocdopa (V)

u pocdopHas KkucnoTa, husndeckue

OOBsICHATH 0011IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB JIEMEHTOB

V A-rpyIiibl ¥ UX COEIMHEHU C Y4EeTOM
CTPOCHHSI UX aTOMOB.

XapakTepusoBaTh GU3NYECKUE

U XHMHYECKHE CBOWCTBA MPOCTHIX
BEIECTB a30Ta u (ocopa u ux
COCIMHECHH (aMMHaKa, COJIei aMMOHUS,
a30THOM KUCJIOTHI, HUTPATOB, OKCHJIa
dbocdopa (V) u bochopHOI KUCIOTHI,
dbocdaroB), crmocoObl UX MOTYyUCHHUS,
NpUMEHEHUE U 3HaY€HUE B IPUPOJIe

Y J)KA3HH YeJIOBEKa.

OnpenensaiTe HOHBI aMMOHHUS U ocdat-
HOHBI B PACTBOPE.

OOBSICHATH CYIIHOCTh IKOJIOTHYECKUX
po0seM, CBA3aHHBIX ¢ HAXOXKICHUEM
coenMHeHui azora u docdopa

B OKpY’Karollen cpese.

[1manmpoBaTh ¥ OCYIIECTBISATH

Ha TIPAKTUKE XUMUYECKUE
AKCMIEPUMEHTHI, IPOBOIUTH HAOIIOICHUS,
JIeaTh BBIBOJIBI TT0 PE3yJIbTaTaM
OKCMIEPUMEHTA TIPU TTPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUIECKOM
paboTHI.

CnenoBath mpaBuiIam 0€30macHON
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Y XMMUYECKUE CBOMCTBA, MOJyYEHUE.
Ucnons3oBanue ¢pochartoB B kKauecTBe
MUHEPAJIbHBIX yI00pEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OznakomiieHne ¢ GU3NIECKUMU
cBoMcTBaMu azota, pocdopa

1 UX COeMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB).
O3HakoMJieHHE C 00pa3liaMu a30THBIX
1 (hochopHbIX yI00pEeHUH.
[Tonyyenue, cobupanue, pacrio3HaBaHue
Y U3y4YECHUE CBOMCTB aMMUAKa.
B3anMoznencTere KOHIEHTPUPOBAHHOU
A30THOM KHMCJIOTBI C MEABIO
(BO3MO>XXHO UCTIOIB30BaHUE
BUJIEOMATEPHUAJIOB).

JlabopamopHvie onvimul.
[TpoBeneHne KaueCTBEHHBIX PEaKIIUA
Ha MOH aMMoHus 1 Pocdar-noH,

U U3y4CHHE NMPU3HAKOB UX
MPOTEKAHUSI.

lIpaxmuueckas paboma

Ne 3: [Tonyuenue ammuaka, u3yueHue
€ro CBOMCTB.

Buviuucnenus:

110 YPAaBHEHUSIM XUMHUYECKUX PEaKIUil

paboTsl B m1abopaTopuu

IIPU UCTIOJIb30BAHUN XUMUYECKON

MOCY 16l 1 000pY10BaHUS.
[Tpou3BOaUTH BHIYUCICHUS

10 XUMHYECKUM YPaBHEHHUSIM.
Hcnonb30BaTh NP BHIIOTHEHUN
y4eOHBIX 3a/IaHUI TEKCThI y4eOHUKa,
CTPaBOYHBIE MATEPUAITBI
(MeproANYECKYIO0 CHCTEMY XUMHUECKUX
anemenToB Jl. 1. Menneneesa, Tabnuiry
PacTBOPUMOCTHU KUCIIOT, OCHOBAHUHN

¥ COJICH B BOJIE, DJICKTPOXUMUYECKUHN Psia
HaIpsHKEHUH METaIIOB)
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2.4

OO01as
XapaKTEPUCTUKA
XUMHUYECKHUX
AJIEMEHTOB
[VA-rpynmsr.
Yraepon

Y KDEMHUU, U UX
COCTMHECHUS

OO0mrast xapaKTepuCTHKA AJIEMEHTOB
IVA-rpynmsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU
OKHCJICHUSI.

VYriepo, aluioTponHbie MOAUDUKALIIH,
pacrpocTpaHeHue B MPUPOJE,
dusznyueckre 1 XMuMUYECKUE CBOWCTBA.
Ancop6mus. Kpyrosoport yriaepoa

B IIPUPOJIE.

Oxkcuppl yraepoa, ux Gu3sndeckue

1 XMMHUYECKHE CBOMCTBA, JICCTBUE

Ha KMBbIE OPTaHU3MBbI, [TOJTYUYECHHE

Y IPUMEHEHHUE. DKOJIOTUIECKHE
po0JIeMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (1V), rumoresa rimodaibHOTO
MOTETUICHUS KIIMMAaTa, MapHUKOBBIN
¢ PexT.

VYronbHas KHCIOTA U €€ COJIH, UX
bu3nYeCcKre U XUMUUECKUE CBOICTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnnas peakius Ha kapOoOHAT-
noHbl. Mcnonbp3oBanue kapOOHATOB

B OBITY, MEJTUIIUHE, TPOMBIIIJIEHHOCTH
U CEIIbCKOM XO35HCTBE.
[lepBoHavaIbHBIC TIOHATHUS

00 OpraHMYeCKUX BEIIECTBAX KaK

0 COEMHEHUSIX yriiepoaa (MeTaH, ITaH,

OOBsICHATH 0011IE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 iX COeIMHEHUN C YYETOM
CTPOCHHUS UX aTOMOB.

XapakTepusoBaTh GU3NYECKUE

U XMMUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB YIJIEPOJIa U KPEMHUSI U UX
COeIMHEHUM (OKCUIOB YIJIepoa,
YTOJIBHOM KUCIOTHI, KAPOOHATOB, OKCHIA
KPEMHUS, KPEMHUEBOW KUCIIOTHI,
CHJIMKATOB), CIIOCOOBI MX MOTYUYEHUS,
MPUMEHEHHUE U 3HAUYCHHE B IPUPO/IC

Y KU3HU YEJIOBEKaA.

OOBSACHATH NPUYUHHO-CIIE/ICTBEHHYIO
CBsI3b: CTPOEHHE BEILIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha pUMepax
COCIMHEHUH yTiiepoja U KPEMHHUS.
Omnpenenste KapOOHAT- U CUIIUKAT-UOHBI
B pacTBOpE.

OOBSICHATH CYIIHOCTb 9KOJIOTUYECKHIX
npo0JieM, CBSI3aHHBIX C HAXOXKJICHHUEM
YTJIEKHUCIIOTO Ta3a B OKpY Karolen
cpene.

[ToaTBepkaaTh OCOOEHHOCTH COCTaBa
OpraHUYECKUX BEIIECTB MPUMEPAMU
MPOCTBIX COEAUHEHUM (METaH, dTaH,
STUJIEH, AlIETUJIEH, 3TAHOJ, TJIULEPHH,
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ATUJIEH, alleTUIIEH, 3TAHOJI, TJIULIEPUH,
YKCYCHasi KHCJIOTA).

[IpupoaHbie ICTOUHUKHU YTIEBOJOPOIOB
(yroJsib, mpupoAHbIiA ra3, He(Th),
IPOJYKTHI UX TIepepaboTku (OCH3UH),
UX POJIb B OBITY W MPOMBIIIUIEHHOCTH.
[TonsaTHE 0 OMOTOTUUECKHU BaXKHBIX
BEII[ECTBAX: JKUPaX, OeNKax, yrieBoiax —
U UX POJI B KU3HU YEJIOBEKA.
MarepuanbHOE €TMHCTBO OPTaHUYECKUX
Y HEOPTaHUYECKUX COCAUHEHUM.
Kpemnuii, ero ¢pusnueckue

U XUMHYECKHE CBOMCTBA, MOJyUYECHHE

u npumeHeHue. CoeTMHEHUS] KpeMHUS

B nipupoze. O0uue npecTaBieHus

00 okcupe kpemuus (V) u kpeMHHEBOIH
KHCIIOTE.

Cunukarsl, UX UCTIOIb30BaHUE B OBITY,
MEJIUIIMHE, TPOMBIIIIIEHHOCTH.
Baxueiime cTpouTenbHble MAaTEPUAIIBL:
KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xkene300eToH. [IpoGiiemsl 6e30macHOTO
WCIIOJIb30BaHUs CTPOUTEIBHBIX
MaTepHuajoB B TOBCETHEBHOM KU3HHU.
XumuuecKkuii IKCnepumenm:
Jlemoncmpayuu:

Mopenu KpUCTAINTMYECKUX PEIIETOK

YKCYCHAsi KHCIOTa), B3aUMOCBS3b
HEOPTraHUYECKUX COCIMHEHUH yTiiepoaa
Y OpraHUYECKUX BELIECTB.

OnuceIBaTh pOJIb OCIKOB, KUPOB

U YTJIEBOJIOB B (PYHKIIMOHUPOBAHUU
YKUBBIX OPTAaHU3MOB, COCTaB IPUPOTHBIX
HMCTOYHUKOB YTJIIEBOJOPOJOB, UX POJb

B OBITY U IPOMBIIICHHOCTH.
[IpoBOANTE BEIUKCIICHUS 110 YPABHEHUSIM
XUMHUYECKUX PEaKIUU.

[1nanupoBaTh U OCYIIECTBISATH

Ha MIPAKTHUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, IPOBOJIUTH HAOIIOACHUS,
JieJaTh BBIBOJIBI IO pE3yJIbTaTam
AKCTIIEPUMEHTA MPHU MPOBEICHUU
J1a00paTOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CrnenoBathb npaBuaaM 0e30MacHOM
paboThI B 1a00OpaToOpun

MIPU UCTIOJIB30BaHUU XUMUYECKON
MOCY/1bl U 000PYAOBaHUS.
Hcnons30BaTh MPU BBITIOJIHEHUU
y4eOHBIX 3a/IaHUH TEKCThI YUICOHUKA,
CIIPaBOYHBIE MaTEPHUAIIbI
(ITepponnueckyto CUCTEMY XUMUUYECKUX
anemenToB JI. . MenneneeBa, Tabnuiry
pPacTBOPUMOCTH KUCJIOT, OCHOBAHUIA
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anmasa, rpadura, QpyiepeHa.
O3HaKOMJICHHE C POIIECCOM a[CcopOnUn
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM
IIPOTUBOTa3a.

O3HakoOMJIEHHE C MPOTYKIHEN
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepualibl: CUIIMKaTHAs
IIPOMBIILIEHHOCTB ).

Mopaenu MOJeKyJ1 OpraHu4eCcKuX
BELLECTB.

Jlabopamopnuwiii onvim:

[Tonyyenue, cobupanue, pacrio3HaBaHUe
Y U3y4YEHHUE CBOMCTB YTJIIEKUCIIOTO rasa.
[IpoBeneHme KaueCTBEHHBIX PEAKIIUI

Ha KapOOHAT U CUIIMKAT-UOHBI

Y U3y4YE€HUE MPU3HAKOB UX

MPOTEKAHUS.

IIpakmuueckue pabomol:

Ne 4. TTony4yeHue yriekucioro rasa,
M3Y4YEHHE €TO CBOWCTB.

Ne 5. Pemienue skcriepuMeHTAIbHBIX
3az1ay 1o teMme «BaxkHeire HeMeTasibl
U UX COCIUHEHUS.

Buviuucnenua:

110 YPAaBHEHUSIM XUMHUYECKUX PEaKIUil

U COJIEH B BOJE, SIIEKTPOXUMUYECKUH PsiT
HaIpPsKEHU METaJIOB)

Hroro no pazgeny

25
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MeTaJjiibl 1 X COCAMHECHUSA

3.1

OO01rue cBoicTBa
METALIOB

OO0mast XxapaKTepUCTUKAa XUMUICCKUX
AJIEMEHTOB — METAJIOB HA OCHOBAHUU HX
nonoxenus B [lepuoanyeckoit cucreme
XUMUYECKHUX IJIEMEHTOB

JI.1. MenneneeBa u CTpOEHUS aTOMOB.
Crpoenune MetaiuioB. Metanmnuyeckas
CBSI3b U METAJNINYECKAs
KpUCTAJIIMYECKAs PEIIEeTKA.
DIIEKTPOXUMHUYECKUH Pl HAIPSKEHUI
MeTaI0B. PUBHYECKHUE U XUMUUECKUE
cBoiicTBa MeTaiioB. O0IIKe CrocoOb!
noixyudenust metamioB. [lonsTue

0 KOPpPO3HH METAJIIOB, OCHOBHBIE
CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CrnaBel (CTanb, 4yT'yH, TIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY

Y TIPOMBIILJIEHHOCTH.

Xumuueckuii IKChepumenm:
Jlemoncmpayuu:

OO6pa3upl METAIIJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METAJIIOB (BO3MOKHO UCITOIb30BaHUE
BUJIEOMATEPHUAJIOB).

Jlabopamophvie onvimbi:
O3HakoMJIeHHE C 00pa3IaMi METAJIJIOB
Y CIUTABOB, NX (PU3UUECKUMU

PackpbIBaTh CMBICI N3y4aeMbIX IOHATHN
Y IPUMEHSATH 3TU NOHSATHUS NPU OITUCAHUU
CBOMCTB BEIIECTB U UX ITPEBPAILLCHAN.
OOBsICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIOB U X COEMHEHUH C yYETOM
CTPOEHUS UX aTOMOB.

XapakTepu30oBaTh CTPOEHUE METAJIIOB,
obmue pu3ndecKue U XUMHUCCKHE
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh 00LIUE CITIOCOObI
MOJIYYSHHS] METAIIJIOB.

OnuceiBaTh cr1OCOOBI 3aIIUTH METAIOB
OT KOPPO3HUH.

CrnenoBathb npaBuaaM 0e30MacHOM
paboThI B 1a00OpaTOpUH

IIPU UCIIOJIb30BAaHUU XUMUYECKON
MOCY/IbI 1 000PY/I0BAHHSI.
[Ipon3BOAUTH BHIYUCIICHUS

M0 YPaBHEHUSIM XUMHUYECKUX PEAKIUH,
€CJIM OJVH U3 PEAreHTOB COJIEPKUT
MIPUMECH.

YyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJIU TPYIIIE.

Hcrnonb30BaTh MpH BHIMOJTHEHUN
y4eOHBIX 3a/1aHui TEKCThl yueOHHUKa,
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CBOMCTBaMHU.

Buviuucnenus:

110 YPAaBHEHUSIM XUMUUYECKHUX PEAKIUH,
€CJIM OJIMH U3 PEareHTOB COACPKUT
MIpUMECH

CIPABOYHBIE MaTEPUAIIBI
(ITepuonuyeckyro CUCTEMY XMMUYECKHUX
anemeHnToB /1. 1. Menneneesa, Tabauiy
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH

U COJIEN B BOJIE, DJIEKTPOXUMHUYECKUH P
HaNpsKEHUN METaJIOB)

3.2

Baxueiine
METAJUIBI U UX
COETMHEHUSI

16

[IlenouHbIC METAIIBI: TTOJ0KEHUE

B [lepuoanueckoi cucteme XUMUYECKUX
anemenToB [[.1. MeHaeneena,

CTPOCHHUE UX ATOMOB, HAXOXKJICHUE

B Iipupoic. Duznueckne 1 XUuMHUYECKHE
CBOMCTBa (Ha MpUMEpPE HATPUS

1 Kanus). OKCUIbI U TUIPOKCUJIBI HATPUS
u Kanus. [[puMeHeHune menoYHbIX
METAJIOB M UX COCTUHCHUH.
[[lerouHO3EMETBHBIE METAJLIIBI MArHUIH

U KaJbIUHN: MOJIOKEHUE

B [leprnoanyeckoil cucteMe XuMHUYECKUX
anemeHToB .M. MenaeneeBa, ctpoeHue
UX aTOMOB, HAX0XKJICHUE B IPUPOJIE.
dusnyeckre U XUMHYECKHE CBOMICTBA
Maruus 1 kajaelusg. BaxxHeimue
COEIMHEHUS KabIus (OKCHUI,
TUIPOKCH, COJTH). JKECTKOCTD BOBI

U CIIOCOOBI €e yCTpaHEHUsI.

AJFOMUHUIL: TIOJI0KEHHUE

B [lepunoanueckoit cucreme

OOBSACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COCIMHEHUH B rpymmnax

C YYE€TOM CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh GU3NYECKUE

Y XMMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB METAJUIOB U UX COCIMHEHUI
(OKCUIOB, THAPOKCHUIOB, COJEH),
CIIOCOOBI MX MOTYUEHUS, TIPUMECHEHHE

Y 3HAUYECHUE B MIPUPOJIE U KU3HU
YeJI0BeKa.

VYcranaBauBaTh NPUYUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHE
BEILIECTBA — CBOMCTBA — IIPUMEHEHUE —
Ha IPUMEpPax U3y4aeMbIX BEIIECTB.
Pacno3naBath ¢ MOMOIIbIO KAYECTBEHHBIX
peakinii MOHBI METAJIJIOB: MarHMsI,
KaJIbIHs, aTFOMUHUS, ITuHKA, xere3a (1)
u xenes3a (III), menu (II).

JlokaspiBaTh aM(OTEPHBIN XapaKTep
OKCHUJIOB U TUJIPOKCHUIOB ATFOMUHUS
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XUMHYECKHUX DJIEMEHTOB
JI.11. MenpaeneeBa, CTpOEHHUE aTOMa,
HaXOXJICHUE B pupojie. Pusnyeckue

1 XUMHYECKHE CBOMCTBA aTFOMUHUS.
AM@oTepHbIe CBOICTBA OKCHIA

U TUJPOKCHUIA aTFOMUHUSL.

Keneso: nonoxenune B [lepuoanueckoi
CHCTEME XUMHYECKUX IJIEMEHTOB

JI.11. MenpaeneeBa, CTpOEHUE aTOMa,
Haxo0JIeHUE B ipupojie. Duznueckue

1 XUMHAYECKUE CBOMCTBA KEJe3a.
Oxcupl, ruaApokcuabl 1 cou xenesa (1)
u xene3a (III), ux cocras, cBoiicTBa

Y TIOJTyYEHUE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOJIEUCTBHS OKCHIA
KaJIBIUSL U HATPUS C BOJOM (BO3MOXKHO
HCIOJIb30BaHNE BUICOMATEPHATIOB).
OkpairBaHue MIaMEeHU HOHAMU
HATpUsl, KAUIUS U KaJIbLU

(BO3MOXKHO HCIIOJIb30BAHHUE
BUJIEOMATEPHUAIIOB).

HccnenoBanue CBOMCTB )KECTKOW BOJBI.
IIpouiecc ropeHus xene3a B KUCIOPOJIe
(BO3MOKHO MCIIOJIB30BaHUE
BUJIEOMATEPHUAIIOB).

Y LIUHKA.

[1nannpoBaTh U OCYLIECTBIATH

HA NPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIIOIEHUS,
JIeJ1aTh BBIBOJIBI 10 pe3yJibTaTaM
HKCIIEPUMEHTA IIPU MPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuaaM 0e30MacHOM
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAaHUU XUMUYECKON
nocyzabl 1 000py10BaHMUSL.
[Tpon3BOaUTH BEIYMCIECHUS

110 XUMHYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM TpyIIIe.

BricTpanBaTh pa3BepHyThI€ MUCbMEHHBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha UHPOPMALIMIO U3 yYeOHHKA

U CIIPABOYHBIX MAaTE€pPUAIOB, IPAMOTHO
WCIIOJIBb30BaTh N3y4YEHHBIN TOHATHUIHBIN
anmnapar Kypca XUMHH
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Jlabopamophvie onvimi:

[IpoBeneHne Ka4eCTBEHHBIX PEAKIINI
Ha MOHBI (MarHusl, Kajabllusl, AITIOMUHUS,
uHka, xkesesa (1) u xxenesa (111), meau
(IT), onucanue NMprU3HAKOB MX
MIPOTEKAHUSI.

HccnenoBanrie aMpOTEpHBIX CBONCTB
TUAPOKCHUIA ATFOMUHUS U THIPOKCH]IA
IUHKA.

lIpakmuueckue pabomoi:

Ne 6. JKecTkocTh BOJBI 1 METO/IBI €€
YCTpaHEHHUSI.

Ne 7. Pemienune skCriepuMeHTaIbHBIX
3a71a4 110 TeMe « BakHenime meraibl
U UX COCIMHEHUSD.

Boruucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEAKIUH,
€CJIM OJIMH U3 PEareHTOB JaH B U30bITKE
WJIU COJICPKUT NMPUMECH;

MacCOBOM JI0JIU BBIX0J1a TTPOTyKTa
peakIuu

Uroro no pazaeny 20
XHMUA M OKPYKAKOIIAsA cpeaa
4.1 | Xumus 3 BemectBa 1 MaTepuabl B MOBCEHEBHOM | XapaKTepu30BaTh POJIb XUMUU

U OKpY>Karolas
cpena

KU3HU YesioBeka. bezonacHoe
HCMOJIb30BAHUE BEUIECTB U XUMHYECKHUX
peakuuii B ObITy. [lepBas momoripb

B Pa3IMYHBIX c(pepax AesTENHbHOCTH
JIXOJI€W, OCHOBHBIE BEIIECTBA
Y MaTepuasbl, IPUMEHIEMbIC B )KU3HU
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MIPU XUMHUYECKUX 0KOrax
U OTPaBJICHUSX.

XVMMHYECKOE 3arpsI3HEHUE OKPYIKAOIIEH
cpeabl (peaenbHas JomycTUuMast
KOHIIEHTpaIus BeniecTB. Poiib xumuun

B PEUICHUH SKOJOTUYECKUX MPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuyenue 00pa3ioB MaTepHaJIOB
(cTexo, CcriIaBbl METAJUIOB, TOJUMEPHbBIE
Marepuabl)

COBPEMEHHOI'0 YEJIOBEKa.
OOBSICHATH yCIOBUSL O€3011aCHOTO
VICIIOJIb30BAHUS BEIIECTB U XUMHUYECKHUX
peaxiuii B ObITY.

AHanM3upoBaTh U KPUTUUYECKU
OLIEHUBATh UH(POPMAIUIO O BIUSHUU
IPOMBIIIVIEHHOCTH, CEIBCKOT0 X0341CTBa,
TpPaHCIOPTA U JIp. HA COCTOSTHUE

OKPY KaIOIIEH CPE/IbL.

YMeTh OKa3bIBaTh NEPBYIO MOMOIIb

IPU XUMUYECKUX 05KOraX U OTPABJICHUSIX.
[TpuHuMaTh yyactue B 00CYKACHUU
npo0IeM XUMHUYECKOU U SKOJIOTUYECKON
HaIpaBJIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3ULIMIO 10 Mpodeme

Y [IpEeJUIaraTb BO3MOXKHbBIE ITyTH €€

pereHus
Htoro no pazaeny: 3
PesepBHOE Bpemst 3
OBILIEE YN CJIO YACOB 68
ITO ITPOI'PAMME
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HEPEYEHDb (KOAUPUKATOP) PACITPEAEJEHHBIX 110 KJTACCAM
MPOBEPSIEMBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHMUS
OCHOBHOM OBPA3OBATEJIBHOM IPOIT'PAMMbBI OCHOBHOT'O
OBLIEI'O OBPA30OBAHUA U JIEMEHTOB COAEPKAHUSA 110 XUMHUU

B ¢denepanpHBIX M pervoHaNbHBIX MPOIEAypax OICHKHA KadyecTBa 0Opa30BaHUS
UCIIONb3YyeTCsl MepeueHb (KoAU(MUKATOP) paclpeeseHHbIX MO KiaccaM MPOBEPSEMbIX
TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTebHOM MPOTPaMMBbI
OCHOBHOT'O 00IIIeT0 00pa30BaHuUs U DJIIEMEHTOB COACP>KaHUS 110 XUMHUH.

8 KJIACC

IIpoBepsieMmble TPeOOBAHUA K Pe3yJIbTATAM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
MPOrpaMMblI

Kon IIpoBepsieMble MpeAMETHBIEC PE3YIbTAThl OCBOCHUS OCHOBHOM
IIPOBEPSAEMOrO o0pa3oBaTeILHON TPOrpaMMbl OCHOBHOT'O O0IIIETO 00pa30BaHUs
pe3yJibrara
1 ITo Teme: «IlepBoHavanbHbBIE XUMUYECKUE TTOHSATHS
1.1 PacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM,

MOJIEKYJIa, XHMUYECKUH JJEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, CMECh (OAHOPOJHAs M HEOJHOPOJHAsA), BAJEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHAas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JI0Js XHMHYECKOTO
AJIeMEHTa B COEAMHEHUH, MOJIIPHBIM OOBEM, XMMHUYECKas peakius,
KjJaccuuKanmuss — peaklMil:  peakUuuMd ~ COCJUHEHHUs,  PEeaKlHH
pa3noKeHus, peakuuu 3aMEILEeHHS], peakuuu oOMeHa,
9K30- M JHAOTEPMHUYECKHE pPEAKLUHU, TEIUIOBOM 3(P(EKT peakiuu,
pacTBOp, MaccoBasl JOJsl BellecTBa (IPOLEHTHas KOHLEHTpalus)
B pacTBOpE

1.2 WIUIIOCTPUPOBATE B3dMMOCBA3b OCHOBHBIX XHWMHYCCKHUX MOHSITUHI
U ITPUMCHATD 3THU ITIOHATHA IIPU OITMCAHWH BCIICCTB U UX HpGBpaI]_IeHI/Iﬁ

1.3 UCIOJIb30BaTh XMMHUUECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUS (POpMYyJ
BEILIECTB M YPABHEHUM XNUMHUYECKUX PEAKIIUI

1.4 pacKpbIBaTh CMBICJI 3aKOHOB COXPAHEHMSI MacChl  BEIIECTB,
IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YY€HUs, 3aKOHa
ABorajipo

1.5 onpeneNnsaTh  BaJICHTHOCTb  aTOMOB  DJJIEMEHTOB B OWMHApHBIX
COCIMHEHUSIX
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1.6

KJIACCU(PUIIMPOBATh XMMUYECKHE PpEaAKIUHU (MO0 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEaKLUU BEILIECTB, [0 TEMIOBOMY 3P QEKTY)

1.7

BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MACChI
BCIICCTB

1.8

BBIYUCIISITH MAaCCOBYIO JIOIIO XMMHYECKOTO 3JEMEHTa 10 (popmyJie
COCJIMHCHUS,

1.9

BBIYHUCIIAThD MACCOBYIO JOJIO BCIICCTBA B PACTBOPC

1.10

MIPUMEHSTH €CTECTBEHHO-HAYYHBIE METO/Ibl TO3HAHUS — HAOJIIOJIEHUE,
U3MEpEeHHEe, MOJICTTUPOBAHUE, IKCIIEPUMEHT (peabHbIA U MBICIICHHBIH )

ITo Teme: «BaxHeimme npeacTaBuTENN HEOPraHUIECKUX BEILIECTBY

2.1

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYCCKUX TTOHSTHM: OKCH I, KHCJIOTAa,
OCHOBAaHUC, COJIb

2.2

OTIPEAETATh MPUHAMIC)KHOCTh BEIIECTB K OMPEACICHHOMY KJIaccy
COeIMHEHMU 110 hopMyam

2.3

KJ'IaCCI/ICI)I/IL[I/IpOBaTB HCOPraHN4CCKUC BCIICCTBA

2.4

XapaKTepHU30BaTh (OMUCHIBATh) OOIIME XMMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIacCOB, MOJATBEPXKIasli  ONUCAHUE  MPUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI

2.5

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
Ka4eCTBEHHOI0 COCTaBa, BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKHX
MPEBPALIEHAN B PA3JIMYHBIX YCIOBUAX

2.6

ClIe0BaTh  IpaBWjaM  IOJb30BAHMS ~ XHMHYECKOW  IOCYJOH
U JabopaTOpHBIM O0OpYAOBAaHHEM, a TaKXe MpaBuiiaM OOpalIieHHs
C BEIECTBAMHM B COOTBETCTBMM C WMHCTPYKLUMUSMHU IO BBIIOJHEHHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB MO MOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BeUIECTB (BOJOPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OINPEACICHHOM MacCOBOM JOJIEA PACTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh U MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI
[0 PAacHoO3HAaBAHHUIO PACTBOPOB WIEJIOYEN M KHUCIOT C IOMOIIBIO
MHJUKATOPOB (JakMyc, GeHoN(TaIenH, METUIIOPAHK U IPYTHE)

2.7

IMPOBOAWTD PpACUCThI 11O YPABHCHHIO XUMHYECKOM peakunun

I[To Tteme: «llepmommueckuii 3akoH u Ilepuomuueckas cucrema
xumudeckux snemeHTtoB .M. MengeneeBa. CTpoeHHE aTOMOB.
Xumuueckast cBA3b. OKUCIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN»

3.1

PACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX NOHATUM: AAPO aroma,
AJIIEKTPOHHBIA CJIOM aroMa, aToOMHas OpOuTallb, pajUyC aToMma,
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XMMUYECKasi CBA3b, MOJISIPHAS W HEMOJISIPHAsT KOBAJICHTHAs CBA3b,
3JICKTPOOTPHUIIATEIIBHOCTh, HWOHHAs CBA3b, HMOH, KAaTHOH, AaHHWOH,
CTCIICHb OKHUCIICHUS

3.2

KJIaCCI/I(bI/II_[HpOBaTB XUMHUYCCKHUE DJICMCHTDI

3.3

OMKCHIBATh U XapaKTepu3oBaTh Tabmuunyio ¢Gopmy [leprnoamueckoit
CUCTEMbl XMUMHUYECKHX OJJIEMEHTOB: pa3linyaTh MOHATHUS «IJIaBHAS
noarpynma (A-rpymnma)y u «mnobounas mnoarpynma (b-rpymma)y,
«Manbie» U «OOJBIIKNEY MEPUOIBI

3.4

packpeiBath cMmbIch [lepuoamueckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATh IOHUMAHUE MTEPUOIUYECKON 3aBUCUMOCTH CBOVICTB
XUMHUYECKHUX JIEMEHTOB OT UX MOJ0KeHus B [lepruonnueckon cucreme

3.5

COOTHOCHTh  OOO3HAYCHHS, KOTOpPbIE HMEIOTCS B TaOJMIle
«ITepuognueckas cucrema XUMUYECKUX AJIEMEHTOB
J.1. MenzaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB U 3apsij sapa, oOIiee Ynucio
AJICKTPOHOB U pacIpeesiCHUE UX MO JIEKTPOHHBIM CIIOSIM)

3.6

OIIpCACIIATH CTCIICHb OKHCJICHUA 3JICMCHTOB B 6I/IHapHBIX
COCANHCHUAX

3.7

OTPEAENATh BUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W HOHHAas)
B HEOPTraHMYECKUX COCTUHEHUSAX

IIpoBepsieMble 3J1eMEHTHI COAePsKAHUS

Kon ITpoBepsieMblii JIEMEHT COJIEPKAHUS
1 ITepBoHayYaIbHBIE XUMUYECKUE TIOHSITHUS

11 [Ipenmer xumuun. Ponp XuMuK B KU3HU YeIOBEKa. XMMHS B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BEILIECTB

1.2 [ToHsiTue O MeTOoJax MO3HAHUS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
Crioco0nI pazjeneHust cMeceit

1.3 ATOMBI M MOJEKYJbl. XHUMHYECKUE HJIEMEHTbl. CUMBOJBI XUMHUYECKUX
anemMeHTOB. IIpocThle W CJOXHBIE BeleCTBAa. ATOMHO-MOJEKYJSPHOE
y4YEeHUE

14 Xumnueckas (popmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.

3aKOH MOCTOSHCTBAa COCTaBa BCHICCTB. OTHocHTENIbHAsT aTOMHAas Macca.
OTtHOcuTENbHAS MOJICKYJSIpHasA Macca. MaccoBasi J10JI1 XHMMHYECKOTO
9JICMCHTAa B COCAUMHCHHUHN
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15

KonunuectBo BemectBa. Mosib. MonsipHast Macca. B3aumMocBsi3b KOJIUYECTBA,
MacChl U YHClIa CTPYKTYPHBIX €JIMHHI] BemecTBa. PacueTsr mo ¢gopmynam
XUMHYECKUX COCIUHECHUN

1.6

duznyeckre U XUMUYECKUE SIBIICHUS. XUMUYECKAasi pEaKIIHs U €€ IPU3HAKHY.
3aKOH  COXpaHEGHHS MAacChl  BECIIECTB. XHWMHYECKHE  ypaBHCHHUS.
Knaccudukaiuss XUMHYECKUX peakuil (COCIWHEHUsS, pa3JIoXKeHUS,
3aMelieHus, 0OMeHa)

1.7

XUMHYECKUM HKCIECPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYIOH,
C nmpaBujgaMu paboOThl B JlabopaTopuv W NpHUEMaMH OOpalleHus
c nabopaTopHbIM OOOpYyJOBaHUEM, HU3YyUYCHHE W OINHUCaHHE (UIUUECKUX
CBOMCTB 0Opa3IiOB HEOPTaHMYECCKHUX BEIICCTB, HAOIIONCHHE (DH3NUSCKHUX
(TU1aBieHuE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYNKE, KUICHUE
U KOHJICHCAIUs BOJIbI) M XUMHYECKMX (TOpPEHHE CBEYH, IPOKaJIHMBAHUE
MEIHOW TMPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KHUCJIOTOM) SBJICHUM,
HaOII0JICHUE U OINMHCAHWE MPU3HAKOB MPOTEKAHMUS XUMHYECKUX PEaKIUil
(pa3nokeHue caxapa, B3auMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUJIOM Oapus,
pasnoxxenue rugpokcuaa meau (II) mpu HarpeBaHuM, B3aMMOJEHCTBUE
xene3a ¢ pactBopom comu Mmeau (II), m3ydenwe crnocoOoOB pasnencHus
cMmecei (C MOMOIIbI0 MarauTa, GUIbTPOBAHUE, BHIMTAPUBAHKE, TUCTHILISIINS,
xpoMarorpadus), MpOBEJACHUE OYUCTKH TOBAPEHHOW COJM, HAOJI0JICHUE
U ONHCAHUE PE3YJbTATOB IMPOBEACHHUS ONBITA, WLIFOCTPUPYIOUIETO 3aKOH
COXpaHEHHsI MacChl, CO3JJaHUE MOJIENIEH MOJIEKYJI (IIAPOCTEPKHEBBIX )

Baxxueiimme MpeACTaBUTCIIN HCOPIraHNYCCKNX BCIICCTB

2.1

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucnoposg — anemMeHT u npocroe
BeniecTBo. Haxoxkenue kuciaopoja B mpupojie, Gu3ndecKue 1 XuMUIeCKUe
cBoiicTBa (peakuuu ropenus). Okcuabl. [Ipumenenue kucnopona. Crnocoos
NOJTyYEHUs] KUCIOpoAa B J1a00OpaTOpuu M MpOMBINIIEHHOCTH. KpyroBopot
KHcaopoJa B npupoje. O30H — au10TponHas MoAu(UKALN KHUCIOPOaa

2.2

TernoBoit 3pPexT XUMUYECKON peakluH, TEPMOXUMHUYECKUE ypaBHEHMUS,
9K30- ¥ HI0TEPMHUYECKUE peakuuu. TOMIMBO: yroib U METaH. 3arps3HeHue
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3(hPeKTa, pa3pylieHue 030HOBOTO CIIOs

2.3

Bomopon — »nemeHT W mpocToe BemecTBO. Haxoxkzaenuwe Bomopona
B npupoje, GU3nUecKue U XMMHUYECKUE CBOWMCTBA, MPUMEHEHUE, CIIOCOObI
nostyuenust. Kucinotsl u conu

2.4

Monsipablit 06beM Ta30B. PacdeTsl o XMMHYECKUM ypaBHEHHSIM

2.5

duznueckue CBOWCTBAa BOAbL. Boma kak pactBoputesb. PacTBOpBI.
HacpllmieHHbIE M HEHACBILIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BelIECTB
B BoZe. MaccoBas 10715 BEIECTBA B paCTBOPE. XMMUYECKUE CBOMCTBA BOJIBI.
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OcHoBanus. Posb pacTBOPOB B IPUPOJIE U B KU3HU 4YenoBeKa. Kpyrosopor
BOABl B IpUpOAE. 3arpsA3HEHUE MNPUPOAHBIX BOoA. OXpaHa M OYMCTKA
IIPUPOIHBIX BOA

2.6

Knaccudukanus nHeopranmueckux coenuneHui. Oxcuapl. Knaccugpukanus
OKCHJOB: cojeoOpasyromue (OCHOBHbIE, KHUCIOTHBIE, aM(OTEpHBIC)
u  HecojeoOpasyromue. Homenknatypa  okcugoB.  Dusmueckue
Y XMMHUYECKHE CBOMCTBA OKCHUIIOB. [lonyueHune okcuaos

2.7

OcHoBanusi. Knaccudukanuss OCHOBaHMIL: IENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHui. ®Pusznueckue M XUMHYECKHE
CBOWCTBA OCHOBaHUi. [lonyuyeHue ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinor. dusndeckue
1 XUMHYECKHUE cBolcTBa KUcaoT. Psaa aktuBHocT MeTasuioB H.H. bekerosa.
[Tony4yeHue KucioT

2.9

Comu. Homenknatypa coneit. @Pu3nyecKkue U XUMUYECKHUE CBOMCTBA COJIEH.
[lonyuenune conen

2.10

['eneTnueckas cBSI3b MCIKAY KiIaCCaMH HCOPTaHUYCCKHUX COG,ZII/IHGHI/Iﬁ

2.11

XUMHUYECKHI SKCIEPUMEHT: KAaueCTBEHHOE OIpEeNICHUE CoJIepKaHus
KHCIIOpOia B BO3/yXe, MOyYeHue, coOupanne, paclio3HaBaHue U U3yUYeHUE
CBOICTB  KHCIIOPO/Ja, HAOJIIOICHHE  B3aMMOJICHCTBUS  BEIIECTB
C KHCIOPOJOM U YCIOBUS BO3HUKHOBEHHUS W TPEKpPAIICHUS TOPEHUS
(mo>kapa), o3HaKOMJIEHHE ¢ o0OpasllaMu OKCHJOB M ONMHCAHHE WX CBOMCTB,
NOJIy4eHHe, cOOMpaHue, paclio3HABAaHUE W H3Y4YEHUE CBOMCTB BOJIOPOJA
(ropenue), B3aumojeiictBue Bojopoaa ¢ okcunoM menu (II) (Bo3moxkHO
WCIIOJb30BAaHUE BHJIEOMATEPHUANIOB), HAOIIOJIEHHE OO0pa3loB BEUIECTB
KOJM4YECTBOM | MOJb, Hccaea0BaHE OCOOCHHOCTEN pacTBOPEHUS BEIIECTB
C pa3IMYHON PacTBOPUMOCTEHIO, IPUTOTOBJIEHUE pacTBOpPOB
C  ONpENEJICHHOW  MaccoBOM  JOJIEM  PacTBOPEHHOI'O  BEIIECTBA,
B3aMMOJICCTBHE BOJABI C METa/NIaMU (HATpPUEM M KajbliieM) (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), OMNPEACIICHUE PACTBOPOB KHUCIOT
U 1IelioYel ¢ TOMOULIBI0 HMHAMKATOPOB, UCCIENOBaHHE 00pa3loB
HEOPTraHWYECKUX BEIECTB Pa3IUYHBIX KJIACCOB, HAOJIOJCHHE W3MEHEHUS
OKpPAacCKM HWHJMKATOPOB B pacTBOpax KUCIOT M WIeJIoYeil, H3ydeHHe
B3aumozencteus okcuaa meau (II) ¢ pactBopom cepHON KHUCIIOThI, KUCIOT
C MeTajulaMM, peaKIUil HeWTpaliu3auuu, IMOJIyYEeHUE HEepPaCTBOPUMBIX
OCHOBAaHM, BBITECHEHHE OJIHOIO MeTajla APYrMM H3 pacTBopa COJIH,
pelIeHHE OSKCIIEPUMEHTAJIbHBIX 3aJad Mo TeMme «BaxHelnme Kiacchl
HEOPraHUYECKUX COETUHEHUIN
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[Tepuoanyeckuii 3akoH u [lepuoanueckas cucreMa XUMHUECKUX DJIEMEHTOB
J.N. MenneneeBa. CTpoeHHe aTOMOB. XUMHUYECKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

3.1

[lepBble MOMBITKA KJIACCU(UKALUKA XUMHUYECKHX 31eMeHTOB. I[lonstue
O TIpynmax CXOJHBIX JJIEMEHTOB (ILENOYHbIE M UICJIOYHO3EMENIbHbBIC
METaJJIbl, TaJllOT€Hbl, WHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIe 00pa3yloT
am(pOTEpHbIE OKCUIBI U TUAPOKCHIBI

3.2

[lepnoanueckuii 3akoH. [lepuoanueckas cuctemMa XUMHYECKHUX SJIEMEHTOB
JA.UW. MenneneeBa. KopoTkonepuogHas H JUIMHHONEPUOAHAS (DOPMBI
ITepuoguueckont cucremMbl XuUMHYeCKux 3neMeHToB J[[.M. Menneneesa.
[Tepronsl u rpynibl. QU3HUECKHUI CMBICH MOPSAIKOBOIO HOMEPA, HOMEPOB
MIEpUO/Ia U TPYIIIIBI SJIEMEHTA

3.3

Crtpoenune atomoB. CocTaB aTOMHBIX szep. M130Tonbl. DneKkTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YeK aTOMOB MEpBbIX 20 XUMHUUYECKUX DIEMEHTOB
[Tepuognueckonr  cucrembl .M.  MenneneeBa.  XapakTepuCTHKA
XMMHUYECKOTO 3JIEMEHTA IO €ro MnoJioxkeHuto B llepuoandeckoin cucreme
JI.. MenpaeneeBa

3.4

3aKOHOMEpPHOCTM HW3MEHEHHsI pajnyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX UM HEMETANIMYECKUX CBOWCTB IO I'PyNIaM U IEPUOJAM.
3nauenue Ilepmoamueckoro 3akoHa u Ilepuoguyecko  CHCTEMBI
XUMUYECKUX 2JIEMEHTOB JIUIA pa3BUTHS HayKu U npakTuku. .M. Mennenees
— YYEHBIU U TPaKIaHUuH

3.5

Xumnueckasi cBsizb. KoBasieHTHast (mojsipHass W HEMOJISIpHAsi) CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHas CBA3b

3.6

Crenienb OKHMCJICHHA. OKHCINUTETHLHO-BOCCTAHOBUTEILHBIC PCaKIu.
HpOII@CCBI OKHCJICHUS U BOcCTaHOBJICHUS. OKHUCIUTEIIN U BOCCTAHOBUTEIIHN

3.7

XWMHYECKUI OSKCIEPUMEHT: W3yYeHHe OOpa3lloB BEIIECTB METaUIOB
Y HEMETAJIOB, B3aUMOJICUCTBUE THAPOKCUIA IIMHKA C PACTBOPAMU KHUCITIOT
W IIeJoYeil, TPOBEJACHUE OMbITOB, WUIIOCTPUPYIOMINX HTPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuil  (TOpeHue,  peaxkiuu
Pa3JIOkKEHHUS], COCTUHEHUS )
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9 KUIIACC
IIpoBepsiemble TPeOOBAHUA K Pe3yJIbTATAM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
NMporpamMmsbl
Kon [IpoBepsieMble IPEIMETHBIE PE3YIBTATHl OCBOEHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0OIIIET0 00pa30BaHUs
pe3yibTara
1 ITo Teme: «BemiecTBO U XUMHUYECKasl PEAKLIHS)

1.1 pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHSTUH: pacTBOp,
AIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AJICKTPOJIUTHYECKAS TUCCOIUALINS,
peakiuy MOHHOTO OOMEHa, KaTajlu3aTop, XMMHUYECKOEe paBHOBECHE,
oOpatumble " HEOOpaTUMBbIE peakuuu, OKHCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIE  PEAKIMH, OKUCIUTEIb, BOCCTAHOBUTEID,
OKHCJICHHE W  BOCCTAHOBJICHHE, aJUIOTpPOMHs, aM(OTEpPHOCTD,
XUMUYECKasi CBs3b  (KOBaJ€HTHAs, MOHHAs, MeTaJUInuecKas),
KPUCTAJIMYECKAS PEIIETKA, CIIJIaBbl, CKOPOCTh XMMUYECKOW peakuuu

1.2 WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHUYECKHX TMOHSATUN
Y IPUMEHSITh 3TU NOHSTHS MIPU ONKUCAHUU BEILIECTB U UX MPEBPALICHUN

1.3 COCTaBJISATh YpPaBHEHUS AJICKTPOJUTHUYECKON JHUCCOLMAIIUU KHUCTIOT,
IETIOYEH W COJICH, MOJHBIE M COKPAIICHHBIC YPABHECHUS pEaKIUn
MOHHOTO OOMeHa

1.4 PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEAKIIUMA

1.5 IIPOBOJIUTH PACYETHI I10 YPABHEHUIO XUMUUECKOU PEAKIUU

2 IIo Temam: «Hemeramisl U uUX coemuHeHUs» U «MeTamiasl U HUX
COCJIUHECHMUSI

2.1 XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U cICIIUPUIECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPKJasi OMUCAHUE
MIPUMEPAMH MOJIEKYJISIPHBIX M1 HOHHBIX YPABHEHUI COOTBETCTBYIOIIHNX
XUMHUYECKUX PEaKIUn

2.2 COCTaBJISITh YPABHEHUS PEAKLIMi, MOITBEPKIAOIINX CYILIECTBOBAHUE
TEHETUYECKOM CBSI3U MEX/y BEIIECTBAMU PA3IUYHBIX KIAaCCOB

2.3 MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTHU OT MX CTPOECHUS,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBpaIICHUN B pa3IuYHBIX
YCIOBHSIX

24 CI€AOBaTh  MPAaBWIAM  MOJIb30BAHHWS ~ XUMHUYECKOM  IIOCYAOU

U J1a00paTopHbIM OOOPYJOBaHUEM, a TAKXKE NMpaBUJIaM OOpaIECHUS
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C BEUIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU TIO BBINOJHEHUIO
1a00paTOPHBIX XUMHYECKHX OIBITOB IO TMOJYYSHUIO U COOHMPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIOro ras3a)

2.5

MPOBOJIUTh PEAKIUHU, TOATBEPXKIAIOIINE KAueCTBEHHBIM COCTaB
pPa3IUYHBIX BEIIECTB: pPACIO3HABATh OMBITHBIM ITyTEM XJIOPHI-,
OpoMua-, wuoauWa-, KapOoHaT-, ¢ocdar-, CcuIMKar-, cyibdar-,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUS, WOHBI M3yYCHHBIX METAILIOB,
NPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEIIESCTB

[To Teme: «XuMUA U OKPYKaAKOIIAS CPEAA»

3.1

PACKpPBIBATb CMBICJI OCHOBHBIX XUMHWYCCKHNX TIOHSITHI: HI[K BCIICCTBA,
KOPpOo3u:A MCTAIJIOB

3.2

NPUMCHAThL OCHOBHBIC OIEpaIlid MBICIIUTEIBLHON JICSITCIBHOCTH —
aHaIu3 W CHHTE3, CpaBHEHHE, O0000IeHue, CUCTEMAaTU3alUIo,
BBISIBJICHUE IPUIMHHO-CIICACTBEHHBIX CBA3CH — JUISI N3YUYCHUS CBOMCTB
BEIICCTB M XMMHYCCKUX PEaKIUi; €CTECTBEHHO-HAyYHBIC METOJBI
MMO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOICIIUPOBAHUE, IKCIICPUMEHT
(peasibHBINM U MBICIIEHHBIN )

IIpoBepsieMbIe 3J1eMEHTHI COAEPKAHUS

Kon

HpOBCpHCMBIfI QJICMCHT COACPKAHUA

1

BemecTBo 1 xumunueckas peakuus. [loBropenue

11

[lepuoanyeckuii 3axoH. [lepuoguueckas cucteMa XUMHYECKUX SJIEMEHTOB
HA.N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH
CBOMCTB XHUMHUYECKUX AJIEMEHTOB IMEPBBIX TPEX MEPHUOOB, KaTus, KaJbIIUs
U HUX COCIUHEHHM B COOTBETCTBUM C IIOJIOKEHHEM DJIEMEHTOB
B [leproanueckor cucteMe U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BemecTBa: BUAbl XUMHYECKOW CBS3M. THIBI KPUCTATNIMYECKHX
pELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAIIMYECKOU
pelieTk U Buja XuMmMudeckod cBsa3u. Kiaccugukanus ¥ HOMEHKIATypa
HEOPraHWYECKUX BEIIEeCTB (MEXIAYHAPOAHASl U TPUBHAIIbHAS ). XUMUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K Pa3IMUYHBIM KJIacCaM HEOPraHUYECKUX
COCIMHEHUH, TEHETUYECKAs CBSI3b HEOPIraHNYECKUX BELIECTB

1.3

Knaccudukanus XuUMHUECKUX peakuuid MO Pa3jIudyHbIM  IPHU3HAKAM
(MO 4YMCIy W COCTaBY yYAaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
b dexTy, 0 U3MEHEHHUIO CTETNeHEH OKHMCICHUS XUMHUYECKUX DSJIEMEHTOB,
0 00paTHUMOCTH, MO YYacCTUIO KaTalau3aTropa). JK30- U SHIAOTEPMUUYECKHE
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peakiuy, TEPMOXUMHUCCKHE ypaBHEHHUs. [IOHATHE 0 CKOPOCTH XUMHUYECKOU
peaKiyu

14

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonstue
O TOMOTCHHBIX M TETEPOTCHHBIX peaknusax. I[IoHATHE O XUMHUYECKOM
paBHOBecuH. DaKTOpHI, BIMSIONIME HA CKOPOCTh XMMHUYECKOH peakiuu
Y TIOJIO)KCHUE XUMHUYECKOTO PAaBHOBECHS

15

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIC — PEAKIMHM, OSJEKTPOHHBIA  OanaHC
OKHUCJTMTEIIbHO-BOCCTAaHOBUTEIBHOW peakiuu. CoCTaBJICHHE ypaBHCHUH
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMA C HMCIOJb30BAaHUEM METO/a
AIIEKTPOHHOTO OanaHca

1.6

Teopus AIIEKTPOJIUTHYECKON JIMCCOLMAIINH. DJIEKTPOJIUTHI
Y HEANEKTPOJUThL. KaTnoHbl, aHMOHBI. MEeXaHU3M JHUCCOIMAlNU BEUIECTB C
pa3IMYHBIMU BUJAMHU XUMUUYECKOH CBsi3U. CTeneHb aucconuanu. CUIbHbIE
1 cjaa0ble AJICKTPOJIUTHL. Peakiinu moHHOro oOMeHa. Y CIIOBUS MPOTCKAHUS
peakiuii MOHHOr0 OOMEHa, MOJIHBIE M COKpAIlleHHbIE MOHHBIE YPaBHEHMS
peakumii. CBOMCTBa KUCIJIOT, OCHOBAHUW W COJIEH B CBETE NPEACTaBICHUN
00 BJEKTPONUTHUYECKONU Iuccouuanuu. KauecTBeHHbIE peaklMi Ha MOHBI.
[TonsiTHE O TUAPOIU3E COJIEN

1.7

XUMUYECKUH IKCTIEPUMEHT: 03HAKOMIICHHE C MOJCIISIMU KPUCTAJUTHUECKUX
pEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTalloB (rpadura
M anMasa), CIOXHBIX BEUIECTB (XJOpUAA HATpHsl); HCCIEIOBaHUE
3aBHCHUMOCTH CKOPOCTH XMMHYECKON pEaKIUu OT BO3JACHCTBUS Pa3IUIHBIX
(GakTOpOB; HCCIEIOBAaHUE BJIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB,
mporecca JUCCOLMAIMU  KUCJIOT, Ienodeid W coseld  (BO3MOYKHO
UCIIOJIb30BAHNE BU/IEOMATEPHAJIOB); NPOBEICHNE OIIBITOB,
WLTIOCTPUPYIOMINX TPU3HAKK TPOTEKAHWS PEaKiuii HOHHOTO OOMEHa
(oOpazoBaHue ocajka, BBIJICICHHE Tra3a, OOpa30BaHHE BOJIbl); OIBITOB,
WLTIOCTPUPYIOMIUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA
(ropeHue,  peakMu  pa3jOKEHUS, COCJUHEHHUs);  paclo3HaBaHUE
HEOPraHUYECKUX BELIECTB C MOMOIBI0O KaYECTBEHHBIX PEAKIMil HAa MOHBI;
pelIeHue 3KCIepUMEHTAIbHBIX 3a1a4

Hemertamnnl u ux COCANHCHUA

2.1

OOmas xapakTepucTHKa TanoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTereHn okucieHus. CTpoeHne W (U3MUECKHe CBOMCTBA
MIPOCTBIX BELIECTB — raJlor€HOB. XMMUYECKUE CBOMCTBA HA IpUMEpE XJIopa
(B3anMOEICTBHE C METAIUIAMH, HEMETAJIJIAMHU, 111eJI04aMu ). XJIOPOBOJAOPOI.
CongHasi KUCIIOTa, XUMHYECKHE CBOWMCTBA, IMOJyYEHHE, NPUMEHEHUE.
JlencTBue xjopa U XJOPOBOAOPOJA HA OpPraHu3M 4eJOBeKa. BaxHeumne
XJOPHUABI K UX HAXO0XKJIECHUE B IPUPOAE
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2.2

OO1as xapakTepucTuka 35eMeHToB VIA-rpymmbsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrpoeHne u (U3NUECKUE
CBOICTBAa IHPOCTBIX BEIIECTB — KHUCJIOPOJAa U CEpbl. AJUIOTPOIIHBIE
Moau(pUKalMM  KUCIOpoJa W cepbl. XHUMHUYECKHME CBOMCTBA CEpbl.
CepoBoniopoJ, cTpoeHue, (Gpu3nyeckue U XMMU4Yeckue cBoicTBa. OKCHIIbI
Cepbl KaK MpEACTaBUTENIM KHUCIOTHBIX OKcHIoB. CepHasg KHUCIOTA,
¢usnyeckue U XUMHUYECKHE CBOWCTBA (00IME Kak MpeACTaBUTENs Kiacca
KUCIOT U crenuduyeckue). XUMUYECKUE PEAKIUH, JieXKalllue B OCHOBE
IPOMBIIIEHHOTO croco0a MOoJy4eHHus cepHoil kuciotTel. IlpumeHenue.
Conu cepHOW KHUCJIOTHI, KAuyeCTBEHHAs peakuus Ha CyJIb(aT-HOH.
Haxoxenue cepbl 1 €€ COeIMHEHN B IPUPOAE. XUMUUYECKOE 3arpsi3HEHUE
OKPYXaIOILEH Cpeibl COEIMHEHUSIMU CEPBI (KUCIOTHBIE TOXK/IH, 3arPA3HEHUE
BO3/yXa 1 BOJOEMOB), CIIOCOOBI €ro IPeI0TBPALLICHUS

2.3

OOmas xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. A30T, paclnpoCTpaHEHUE
B Ipupoje, (Qu3ndyeckue M Xumuueckue cpoiictBa. KpyroBopor azora
B Ipupojie. AMMHAK, €ro PU3NYecKue U XMMHUYECKUE CBOMCTBA, MOIyUYEHUE
u npumeHeHue. Coau aMMOHUS, UX (QU3HUYECKHE U XUMUYECKUE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha HOHbl aMMOHUS. A30THasi KUCIIOTA,
ee TMoJyueHHe, (U3NYECKHEe M XUMHUYECKHE CBOMCTBa (00mue Kak
OpeJCcTaBUTeNl Kjlacca KHUCIOT U creuududeckue). Vcnonb3zoBaHue
HUTPATOB W COJIEd aMMOHMS B KauyeCTBE MMHEpAJbHBIX YJIOOpEHUH.
XHWMHUYECKOE 3arpsi3HEHUE OKpYXalolled Cpeapl COCIMHEHHMSIMHU a30Ta
(KUCIOTHBIE TOXKAM, 3arps3HEHUE BO3AYyXa, IOYBBI U BOJIOEMOB)

2.4

®ochop,  amnorponHsie  moaudukauuu  docdopa,  duzMUecKue
u xumuueckue cBoictBa. Okcupg docdopa (V) u docdopnas kuciora,
¢usznyeckue M XUMHUYECKHE CBOICTBa, moiyudeHue. lcmonb3oBanue
dbocdaToB B KauecTBE MUHEPATBHBIX yI00pEHMIA

2.5

O6mmas xapakrepucTuka snemMeHToB [VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHBIC CTETNEHW OKUCJICHHS. YTJEpPOJ, aJIOTPOITHBIE
MoM(UKAIMK, PACIPOCTPAHEHUE B MPHUPOAE, PU3NUECKUE U XUMUUYECKUE
cBoiictBa. Axcopouus. Kpyrosopor yriepoga B mnpupoae. OKcuabl
yriaeposaa, ux (u3nYecKue U XUMHUYECKHE CBOICTBa, JEHCTBUE Ha >KUBbBIC
OpPraHu3Mbl, [OJIYYEHHME U IPHUMEHEHHUE. ODKOJOTHYECKUE MpOOJIEMBI,
CBsI3aHHBIE ¢ oKcuaoMm yrieponaa (IV); rumoresa rino0aabHOro MOTETICHUS
KJIUMaTa; MapHUKOBBIA 3(P¢ekT. YroibHas KUCIOTa M €€ COJH, HUX
¢usznyeckue M XHUMHUYECKHME CBOMCTBA, I[IOJyYeHHE M NPUMEHEHHE.
KauectBeHnast peakius Ha kapOoHAT-uOHBI. Vcnosb3oBaHue KapOOHATOB
B OBITY, MEAUIIMHE, IPOMBILIUIEHHOCTH U CEIbCKOM XO3SICTBE
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2.6

[lepBoHauagbHbBIC MOHITHUS 00 OPTAaHMYECKUX BEIIECTBAX KAK O COSAMHEHHUSIX
yriepoaa (MeraH, 3TaH, TUJIEH, allETWICH, 3TaHOJI, TJIULEPUH, YKCyCHAas
kuciora). MIX coctaB m xumuueckoe ctpoeHue. [lonstue o Ouoigoruuecku
BOXHBIX BEIIECTBAaX: JKUpax, OellkaxX, yIJIeBOJaX — M HMX POJIM B JKHU3HU
yesjoBeka. MarepuaibHOE €IMHCTBO OPraHUYECKHMX M HEOPTaHWYECKUX
COCIMHECHHUH

2.7

KpemHuuii, ero Qusnueckue U XUMHUYECKHE CBOMCTBA, MOJy4YEHUE
u npuMeHenue. CoequHeHUs: KpeMHUsI B npupoje. OOmiue npeacTaBiecHus
o0 oxcune kpemuus (IV) u kpemuueBoil kwucinore. CHUIIUKATBI, UX
UCIOJb30BaHUE B OBITY, MEIUIMHE, IPOMBILIUIEHHOCTH. BaxHeiue
CTPOUTENbHBIE  MaTepualbl: KEpaMHKa, CTEKJIO, LEMEHT, OETOH,
xene300eToH. [IpobGseMbl 0€30MacHOr0 HMCHOJb30BAHUS CTPOMUTENbHBIX
MaTepHUaJIOB B IOBCEIHEBHOM KU3HU

2.8

XUMHUYECKHUH SKCIEPUMEHT: U3y4eHHE 00pa31l0B HEOPTraHUYECKUX BEUIECTB,
CBOWCTB COJISIHOM  KHCIJIOTBI;, TIPOBEICHUE KAYECTBEHHBIX pEaKIui
Ha XJIOPUA-UOHBI W HAOJIOJACHUE NPU3HAKOB UX TMPOTEKAHUS, OIBITHI,
oTpaxarone (U3NYECKUEe W XUMUYECKHUE CBOMCTBA TaJIOTEHOB M HX
COEJIMHEHU (BO3MOKHO MCIOJIb30BAHUE BUICOMATEPHUAIIOB); 03HAKOMIICHHE
c o0Opa3uaMu XJOpUI0B (TaJIOT€HUIOB); O3HAKOMIIEHHE C 00pa3liaMu Cephl
U ee COeAMHEHUSMU (BO3MOKHO HCIOJIb30BAaHUE BHUICOMATEPUATIOB);
HaOdIoJIeHHe  mpolecca  OOyIVIMBaHUS — caxapa  MOJ  JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHUCJIOTHI, M3yYCHHUE XMUMHUYECKHX CBOMCTB
pa30aBJIEHHON CEPHOM KHUCIOThI, MPOBEICHHE KAYECTBEHHON peaKluu
Ha cylb(aT-uOH U HAOJIOJIEHHE MPU3HAKA €€ MPOTEKAHMs; O3HAKOMJICHHUE
¢ (hM3MYECKUMU CBOMCTBaMU a30Ta, pocdopa u ux coeauHeHUH (BO3ZMOKHO
UCIOJIb30BAaHUE BUAEOMATEPUAJIOB), oOpa3lamMu a30THBIX U (HOCHOPHBIX
yA00peHuii; noixyyeHue, cooupanue, pacrlo3HaBaHUE U U3YUYEHUE CBOWCTB
aMMUaKa; IPOBE/ICHNE KAaYeCTBEHHBIX PEaKIidi Ha HOH aMMOHUs U pocdat-
MOH ¥ U3YYCHHUE TMPU3HAKOB MX MPOTEKAHUs, B3aUMOJICUCTBUE
KOHILICHTPUPOBAHHOM  a30THOM  KHCJIOTBI C  MEObl0  (BO3MOKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); U3YUYEHUE MOJENEH KPUCTATUTMYECKUX
pemieTok anmasa, rpadura, ¢yiepeHa; O3HAKOMIIEHHE C TIPOLECcCOM
aJicopOIMM  PAcTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM  YIJIEM
U YCTPOMCTBOM IIPOTHUBOrasa; IMOJy4YeHHE, COOMpaHHE, pACIO3HABAHUE
Y U3y4YE€HUE CBOMCTB YIJIEKUCIIOTO T'a3a; IPOBEACHUE KAUECTBEHHBIX PEAKIIUIMA
Ha KapOOHAT- M CHJIMKAT-UOHBI U H3YyUYECHHE MPU3HAKOB HX MPOTEKAHUS;
O3HAKOMJICHUE C MPOAYKIHMEN CUIMKATHON MPOMBILLJICHHOCTH; PELICHUE
AKCHEPUMEHTAJBHBIX 3aJad 1o TeMe «BaxHelline HEeMeTalibl U HX
COEIIMHEHUSD)

MeTtabl U uxX COCANHCHUA
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3.1

OO011as xapakTepUCTHKA XUMHUYECKUX JJIIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux TmnojoxeHus B lleproanyeckol CHCTEME XUMHUYECKHUX DIJIEMEHTOB
JAN. MengeneeBa u  crpoeHusi aromoB. (CTpoeHuE  METaslIoB.
Merannudeckass CBsi3b M METAUIMYECKAs KPUCTAUIMYECKAS pPElIeTKA.
DIEKTPOXUMHUYECKUH P HANIPSKEHUM METAJUIOB

3.2

dusznyeckue W XUMHUYECKHE CBOWCTBAa MeTayioB. OOmue crnocoObl
noJtyueHust MeTauioB. [oHsATHE O KOPPO3UHN METAIIIIOB, OCHOBHBIE CIIOCOOBI
3aIUTHl UX OT Koppo3uu. CriiaBel (CTadb, YyTyH, TIOPATIOMUHHN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIIEHHOCTH

3.3

[IlemouHbIle MeTAIIIBL: TTOJI0)KEHUE B [lepnoandeckon cCucTeMe XUMHUYECKUX
anementoB J[.MI. MennmeneeBa; CTpo€eHHE UX AaTOMOB; HAaXOXICHHUE
B mnpupojae. dusnueckue U XUMUYECKHE CBOMCTBa (Ha MpUMEpE HATPUs
1 Kanust). OKCUJIBI ¥ TUJIPOKCUJIBI HATPUS U Kanus. [I[puMeHeHne meaouHbIx
METAIJIOB U UX COCIAMHCHUM

3.4

I[lenouno3eMenbHbIe  METAJUIBI  MarHuii W KaJblMi: IOJIOKEHHE
B Ilepuognueckoit cucreme xummueckux siemeHtoB JI.JM. Menpaeneena;
CTPOCHHUE UX aTOMOB; HaXOXJICHUE B npupoae. PU3nueCcKue 1 XMMHYECKUE
CBOMCTBA MarHusl W KalbIlusa. BakHelInne coeauHEHUS KanbIius (OKCHI,
TUAPOKCHU], o). JKeCTKOCTh BOJBI U CIIOCOOBI €€ YCTPAHCHUS

3.5

AmomuHuii: nonoxenue B [lepuogumyeckold cCHCTEME XUMHUYECKUX
aneMeHToB JI.MI. MenneneeBa; CTpoeHHE aTOMa; HAaXO0XACHUE B IPUPOJE.
duznyeckre ¥ XMMHUYECKUE CBOMCTBA allfOMUHUS. AM(OTEpHBIE CBOICTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUSA

3.6

Kenezo: nonoxenue B llepuoguueckoit cucteMe XMMHUYECKUX JJIEMEHTOB
J.N. MenaeneeBa; CTpoO€HHE aTOMa; HaX0XAEHUE B npupojie. Pusnueckue
1 XUMUYECKHE CBOMCTBA *kefe3a. OKCHUabl, TUAPOKCU B U comun xxene3a (1)
u xxene3a (III), ux cocra, cBOMCTBA U MONTyUYEHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: O3HaKOMJIEHWE ¢ oOpa3namMu MeTaJlloB
U CIJIaBOB, UX (PU3NYECKUMU CBOMCTBAMMU; U3YUEHHUE PE3YyJIbTaTOB KOPPO3UHU
METaioB (BO3MOKHO HCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEMN
B3aMMOJICUCTBUS OKCHJa Kajblusi M HATpUs C BOAOH (BO3MOXKHO
UCII0JIb30BAaHUE BUJEOMATEPUAIIOB); UCCIIEIOBAHNE CBOMCTB HKECTKON BOJBL;
mpolecca TOpeHUs XKejne3a B KHUCIOpoAe (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); IPU3HAKOB NPOTEKAaHUS KA4YE€CTBEHHBIX peaKUui
Ha MOHBI (MarHus, Kalblius, alllOMUHUS, IMHKA, xene3a (1) u xeneza (111),
meau (II); HaOnrogeHue M ONMMCaHUE MPOLECCOB OKPALIMBAHUS IJIAMEHU

HOHAMHM  HATPpHA, KaJIuad W  KaJlbIHA (BOBMO)KHO HCIIOJIB30BaHHUC
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BUJICOMATEPHUATIOB); HCCIEAOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA
ATIOMUHUSA W TUAPOKCHIA IMHKA; PEIICHHE JKCIEPUMEHTAIBHBIX 3a/1a4
no teme «BaxkHelime MeTamibl U KX COeTMHEHUS

XUMHS 1 OKPYIKAIOIIAsi cpejia

4.1

HoBele MaTepuanbl 1 TEXHOIOTUHU. BeliecTBa 1 Marepualibl B IOBCEAHEBHOU
JKM3HU YeJIoBeKa. XUMMS U 3I0pOBbE. be3omacHOe ucnoib30BaHUE BEIIECTB
Y XUMHUUYECKHUX peakiuil B ObITy. [lepBas momoiib Ipy XMMUYECKUX OKOrax
Y OTPABJICHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKOW T'PaMOTHOCTH. XUMHUUYECKOE 3arps3HEHUE
okpyxatomier cpenbl [[JIK. Poib XuMUM B PEHICHHM HKOJOTHYECKUX
npo6isieM. [IpupoaHbie HCTOYHUKH YTIEBOIOPOAOB (YroJib, IPUPOAHBIN Ta3,
He(Th), IPOLYKTHI UX NEPEPAOOTKH, UX POJIb B OBITY U IPOMBILIEHHOCTH

4.3

XUMHUYECKUI IKCIIEPUMEHT: M3yueHHEe OOpas3IloB MaTepHaloB (CTEKIIO,
CIUTaBbI METAJIJIOB, MOJMMEPHbBIC MAaTEPUAIIbI)
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MNEPEYEHb (KOAU®UKATOP) IPOBEPAEMbBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbLHOI
IMPOT'PAMMBI OCHOBHOTI'O OBIIETI'O OBPA3OBAHUA

N 2JIEMEHTOB COAEP KAHUSA 110 XUMHUHU

J71st mpoBeieHUs OCHOBHOT'O F'OCYIApCTBEHHOTO AK3aMeHa 1o xumuu (ganee — OI'D
N0 XUMHUHU) HCIOJNb3YEeTCs MepedeHb (Koau(pHukKaTop) MpoBepseMbIX TpeOOBaHUMI
K pe3yJibTaTaM OCBOEHMsI OCHOBHOM 00Opa30BaTEIbHONW MPOrpaMMbl OCHOBHOI'O OOIIETO
00pa30BaHUs U 3JIEMEHTOB COJEPKAHMSL.

IIpoBepsiembie Ha OI'D no xXumMuu TpeOOBAHMS K Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

Kon
IPOBEPSEMOTO
TpeOOBaHMS

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOE€HHSI OCHOBHOM 00pa30BaTEIbHONU MPOTPaMMBbI
OCHOBHOTO 00111er0 06pa3oBanus Ha ocHoBe ®I'OC

1

IIpencrasnenue:

1.1

O TI03HABAEMOCTH SBJICHUM NPHUPOABI, MOHUMAHHUE OOBEKTUBHOU
3HaYUMOCTH OCHOB XMMHYECKON HAayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOUIeH KyIbTYyphl U MPaKTUYECKOU
JESITEIbHOCTH 4YEJIOBEKA B YCJIOBHUAX COBPEMEHHOIO OOIIECTBA;
IIOHUMAHHME MECTAa XUMUHU CPEU APYTUX €CTECTBEHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX IMO3HAHHA, B TOM YHCJIC JSKCIICPHUMCHTAJIbHBIX
N TCOPCTHUCCKHUX MCTOAAX HCCICAOBAHMA BCHICCTB W H3YUYCHHA
XUMHUYCCKHUX peaKuHﬁ; YMCHHC HUCIIOJIB30BAaTh MoAacIn
JIIA O0O0BSICHECHUSA CTPOCHUS aTOMOB H MOJICKYJI

1.3

o chepax npodeccuoHaTbLHON JEATENbHOCTU, CBSI3AHHBIX C XUMHEH
U COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMH Ha JOCTHXKEHUSX
XUMHUYECKON HAyKH, YTO MO3BOJIUT OOYyYaroIIUMCS paccMaTpUBaTh
XUMHUIO KakK cpepy cBoeii Oyayiiei mpodeccuoHanbHOM 1eITeTbHOCTH
U cliejaTh OCO3HAHHBIM BBHIOOP XMMHUHU KakK MPOGUIBHOTO MpeaMeTa
P TIEPEX0/I€ Ha YPOBEHb CPETHETO O0IIEro o0pa3oBaHus

Bianenne cucreMod XMMHUYECKMX 3HAHMM W YMEHHE NIPUMEHATH
CUCTEMY XMMHUYECKUX 3HAHMM, KOTOpasi BKIIFOYAET:

2.1

Ba)KHEHITNE XWMHWYCCKHE IOHATHS: XHUMHYCCKHU DJJIEMEHT, aToM,
MOJIEKYyJia, BEIIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJHOPOJIHAS
U HEOJIHOPOJHAsI CMECh, OTHOCHUTEJIbHBIE aTOMHAsi U MOJICKYJIsIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MOJISIPHBIM
00bEM, OKCHJ, KHCJIOTa, OCHOBAHHE, COJb (CpedHsisi), XHMMHYECKas
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peakuusi, peakiuu COCAUHEHUS, PEeaKUUd pas3JIoKEeHUs, peakluuu
3aMeIeHUsI, peaknuu OOMeHa, TeIIoBOW 3(PQeKT peaknuu, IK30-
U SHAOTEPMUYECKUE PEAKIINH, PACTBOP, MACCOBAs 0JISI XUMUYECKOTO
3JIEMEHTA B COEJUHEHUH, MAacCOBas 10151 U IIPOLICHTHAs! KOHLIEHTpaLus
BCIIIECTBA B pAacCTBOpE, SAAPO aTOMa, JJIEKTPOHHBIM CJIOM aroma,
aTOMHasi OpOUTaJIb, PaAyC aTOMa, BAJICHTHOCTb, CTENIEHb OKUCIICHUS,
XUMUYECKast CBSI3b, ANEKTPOOTPHULIATEILHOCTD, NoJIApHas
U HEMoJIApHas KOBAJCHTHAs CBA3b, MOHHAS CBSI3b, METaJuIMuecKas
CBSA3b, KPUCTAJLINYECKAS PEIIEeTKA (ATOMHAs, MOHHAsI, METAJUIMYECKas,
MOJIEKYJIIpHAsi), HOH, KaTUOH, aHUOH, AJIEKTPOJIUT U HEIJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT JMCCOLMALNUS, PEAKIMU HOHHOro OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE peakiuu, OKHUCJIUTEIb
U BOCCTAaHOBHUTEIIb, OKHCJIEHUE M BOCCTAHOBJIEHUE, JJIEKTPOIU3,
XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHMBIE DPEaKIuH,
CKOPOCTh XMMHYECKOM peakiuu, Kartanuzarop, [IJIK, xopposus
METaJJIOB, CIUIABBI

2.2

OCHOBOIIOJIAralOIIMe 3aKOHbl XUMHM: 3aKOH COXPAHEHHUsS MacChl,
nepuonuueckui 3akoH J[.MA. MeHneneeBa, 3aKOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpo

2.3

TEOPUH  XHUMHH: ATOMHO-MOJIEKYJISIpHAS TEopHs, Teopus
ANEKTPOIIMTUYECKON JUCCOLUALINI

Brnaagenne ocHOBaMy XMMHYECKOW TPAMOTHOCTH, BKJIFOYAIOIIIEH :

3.1

YMEHHE IPAaBUIIbHO UCIOJIB30BATh N3yUYEHHBIE BEIIECTBA K MATEPUAIIBI
(B TOM uuCle MUHEpaldbHbIE YJIOOpPEHUsS, METAIbl M CIUIABHI,
IPOAYKTHl TEPepabOTKU MPUPOIHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrasi, mpupogHoro rasza, He()TH) B OBITY, CEJIbCKOM XO3SIHUCTBE,
Ha MPOU3BOJICTBE U MOHUMAHUE 3HAYCHUSI KUPOB, OCIIKOB, YIJICBOIOB
JUIsl OpraHM3Ma YeJIOBEKa; YMEHHUE MPOTrHO3UPOBATH BIHMSHUE BEILIECTB
U XMMHUYECKUX MPOILIECCOB HAa OPraHM3M YEJIOBEKAa U OKPYKAIOIIYIO

IPUPOAHYIO CpEY

3.2

YMEHUE MHTETPUPOBATh XMMUYECKUE 3HAHUSA CO 3HAHMSIMHU JIPYTUX
y4eOHBIX MPEAMETOB

3.3

HaJM4yue OmbITa padOThl C Pa3IMYHBIMU UCTOYHUKAMU HUHGOpPMAIUU
no XuMUU (HaydyHas M HAy4YHO-TIOMYJISpHAas JUTEpaTypa, CIOBapH,
CIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0OBEKTUBHO OLICHUBATh I/IH(l)OpMaL[I/I}O O BCIICCTBAX, HX
MMPCBPAlICHUAX u IMPaKTHYCCKOM IMPUMCHCHUHU u YMCHHC
HCIIOJIB30BATh €€ AJId pCIICHUA y‘l€6HO-H03HaBaT€HBHBIX 3agad
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4 Brnanenue ocHoBaMM MNOHSTHMHOrO amnmapara ¥ CHMBOJIMYECKOTO
S3bIKA XUMUU JJIS COCTAaBJICHHUS (POPMYJ HEOPTraHWYECKUX BEIIECTB,
YPaBHEHUN  XUMHUYECKHX  PEAKIMK; OCHOBAMU  XUMHYECKOU
HoMmeHKatypbl (IUPAC u TpuBuanbHON)

5 YMeHne oOBSICHATH CBS3b IMOJIOKEHMs 3jieMeHTa B Ilepmomnueckoit
CUCTEME€ C YHUCJIOBBIMU XapaKTEPUCTHUKAMH CTPOCHUS AaTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsja sjpa, oOllee 4YHuCIo
AIEKTPOHOB), PACHPEACICHUEM BJIEKTPOHOB IO HHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX IMEPHUOI0B, KA U KATBITHSI

6 [IpencraBieHue 0 MEPUOINIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJEMEHTOB (paguyc aToma, »3JIEKTPOOTPHUIATENIBHOCTh), MPOCTHIX
U CIIOKHBIX BEHIECTB OT IMOJOXKEHUs 3JeMeHToB B llepuoanueckoit
cucreMe (B MaJIbIX MepUOaX U IIIaBHBIX MOATPYIINAX) U JIEKTPOHHOTO
CTPOEHHUS aTomMa

7 YMenune kinaccupuImpoBarh:

7.1 XUMHYECKHUE DIIEMEHTHI

7.2 HEOpPraHWYECKHUE BEIIECTBA

7.3 XUMUYECKUE PEAKIIUN

8 YMeHune onpeaensiTh:

8.1 BaJICHTHOCTh U CTETECHb OKUCIEHUS XUMHUYECKHX JIEMEHTOB, 3apsij
HOHA

8.2 BUJ XUMHYECKOW CBS3M W THUI KPHCTAUIMYECKOH CTPYKTYpPHI
B COCJIMHEHMSIX

8.3 XapaKTep CPeibl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUN)

8.4 OKHUCJIUTEIIb U BOCCTAHOBUTEIb

9 YMeHue xapaktepu3oBath (PU3NUECKue 1 XUMHUYECKHUE CBOMCTBA:

9.1 MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOA, TpaduT, amMas,
KpeMHuH, a3zor, d¢ocdhop, cepa, XJIOp, HATPUH, KaJaui, MarHHMH,
KaJbIIUK, ATFOMUHUM, JKEJIe30)

9.2 CJIOHBIX BEIIECTB, B TOM YHCJI€ HMX BOJHBIX pPACTBOPOB (BOa,

aMMHaK, XJIOPOBOJOPO, CEPOBOJIOPOJ, OKCHUIBI W THUAPOKCHIIBI
metauioB | — A rpynm, amomunus, menu (I1), nuHka, xenesa
(11 u IIT), oxcuapr yraepoaa (11 u IV), kpemuus (1V), azora u hochopa
(T u V), cepnt (IV u VI), cepuucras, cepHasi, a30TUCTas1, a30THasl,
dbocdopHasi, yrojapHas, KpeMHUEBasi KUCJIOTA U UX COJIH)
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9.3 MPOTHO3UPOBaTh U XapaKTepu3oBaTh  CBOMCTBAa  BEILECTB
B 3aBHCHUMOCTH OT WX COCTaBa M CTPOCHHUS, NPUMCHCHHUE BEIICCTB
B 3aBUCMMOCTH OT WX CBOWCTB, BO3MOXHOCTh TPOTCKAHUS
XUMUYECKUX MPEBPAIEHUHN B PA3TUIHBIX YCIOBUIX
10 YMeHre COCTaBIATh MOJICKYJISIPHBIC U MOHHBIC YPAaBHEHUS PEaKIIUA,
B TOM YHCIIE:
10.1 peakIuii FOHHOTO OOMeHa
10.2 OKHUCIIUTETHHO-BOCCTAHOBUTENIBHBIX PEaKINi
10.3 WUTIOCTPUPYIONUX ~XAMHUYECKHE CBOWCTBA M3YyYCHHBIX KIJIACCOB
(rpymnim) HeOpraHUYECKUX BEUIECTB
104 MOATBEPKIAIONIUX TCHETUUECKYIO B3aUMOCBSI3b MEX Ty HUMU
11 YMeHue BIUUCIATH (TPOBOAUTH PACUETHI):
111 OTHOCUTEJIBHYIO MOJIEKYJSIPHYKO M MOJSIDHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTa B COCTMHEHUN
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEeM ra3oB
114 [0 YPaBHECHMSIM XUMHYECKUX PEAKIMN M HAXOAUTH KOJIMYECTBO
BEIECTBA, 00bEM U MACCy PEareHTOB WJIA MMPOTYKTOB PEaKIIUU
12 Bnanenue (3HaHuE OCHOB):
121 OCHOBHBIMH  METOJJaMH  HAY4YHOI'O0  TMO3HaHUA  (HAOJIO/ICHHUE,
M3MEpPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHNE) MPU M3yUYCHUU BEIICCTB
M XUMHUYECKUX SIBIICHUW; yMeHue copMyIupoBaTh MpodiIeMy
U TIPEJIJIOKUTD ITyTH €€ PEIICHUS
12.2 Oe3omacHoil pabOThl C XMMHYECKUMHU  BEIIECTBAMHU, XHUMHUYECKOM
MOCYI0M U J1ab0opaTOpHBIM 000pYyI0BaHUEM
12.3 npaBuJiaMu 0€301MacHOTO OOpaIleHusI C BEIIECTBAMHU, UCTIOIb3YEMbIMU
B ITOBCETHEBHOM KU3HM, MPABWJIAMHU TTOBEJICHUS B IIEJISIX COECPEIKCHUS
3J0pOBbSl U OKPYXKAKLIEH MNPUPOJHOU Cpelabl; NOHMMaHUE Bpeaa
(ormacHOCTH) BO3JCUCTBUS Ha >KUBBIE OPraHU3MBbI OIpPEAEIICHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIECHUS WU MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS
13 Hanuuue npakTUYecKWX HABBIKOB TUIAHUPOBAHUS M OCYIECTBICHUS

CICAYIOIHNX XUMHUYCCKHUX OKCIICPUMCHTOB!
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13.1

HN3Yy4YCHUC U OIIMCAHUC (I)I/I3I/I‘-IGCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHUC
C (1)I/I3H‘-IGCKI/IMI/I u XUMHNYCCKHUMH SABJICHHUSMU, OIIBITHI,
HINTIOCTPUPYIOIINC ITPU3HAKH ITPOTCKAHUA XUMHYCCKUX pCaKHI/Iﬁ

13.2

U3yYCHHE CIIOCOOOB pa3jelicHUs] CMeceit

13.3

MOJTy4YE€HHUE KUCIOPOa U U3yUEHHE €r0 CBOMCTB; MOJyYEHHUE BOIOPOAa
Y U3YYCHHE €r0 CBOMCTB; MOJYYEHUE YTIIEKUCIIOrO ra3a U U3yYCHHE
€ro CBOMCTB; MMOJYYEHHE aMMHAaKa U U3YUYEHUE €r0 CBOMCTB

134

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACICHHOW MAacCOBOM JIOJIEU
PacTBOPEHHOIO BEILIECTBA

13.5

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIIOPAHKa
u denondTanenna) AJig ONpeeTICHUsT XapakTepa CpelIbl B pacTBOpax
KHUCIIOT U IeNoYei

13.6

WCCIICIOBAHUE M OIMCAHUE CBOWMCTB HEOPraHWYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB; U3YUYECHUE B3AMMOJCHCTBHS KUCIIOT C METAJUIAMH,
OKCHUJAaMHU  METAJUIOB, pPAacTBOPUMBIMM W  HEPACTBOPHUMBIMU
OCHOBAHUSIMH, COJISIMHM; IIOJIYyYEHUE HEPACTBOPHUMBIX OCHOBAHHI;
BBITECHEHHE OJHOIO0 MeETaJUla JPYTMM U3 PacTBOpa  COJIM;
rccienoBaHne amM(OTEPHBIX CBOMCTB THAPOKCHUJIOB AIFOMHHUSA
M ITMHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a7a4 110 TCMaM: «OCHOBHBIC KJIACCHI
HCOPIraHNYCCKUX COCHHH€HHﬁ>>; <<9HCKTpOJ'II/ITI/I‘I€CKa$I
Jucconuanus, «Baxnenmue HeMeTamabl M HX COCAUHCHMU,
«Baxxkneine MeTajibl ¥ UX COCOUHCHUA

13.8

XUMUYECKHE  OKCICPUMEHTHI,  WUIFOCTPUPYIONIUE  MPU3HAKU
NPOTEKAHWS pPEaKIUi HOHHOTO OOMEHAa; KavyeCTBEHHBIC pPEaKIuu
Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX MOHBI: XJIOPH]I-, OPOMH/I-,
wonua-, cyinedar-, docdar-, kapOoOHAT-, CHIMKAT-aHHOHBI,
TUIPOKCUI-MOHBI, KATHOHBI AMMOHMSI, MarHUs, KaJIBIIHsI, ATFOMUHUS,
xKenesa (2+) u xkenesa (3+), meau (2+), IIMHKA

14

YMmenue:

141

MPEACTABISATh PE3yJbTaThl ASKCHEpPUMEHTa B (QopMe BBIBOJOB,
J0Ka3aTeNbCTB, IpaUKOB W TaOMUIl U BBIABIATH SMIIUPHUYECKHE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh CBSI3U MEXKIY pealibHO HAOII0ITaeMbIMU XUMHUYECKUMU
SIBJICHUSIMH U TIPOIIECCAMH, TIPOUCXOAIUMHU B MAKPO- © MUKPOMHUPE,
OOBSCHATH MPUINHBI MHOTOOOPAa3us BEIIECTB
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HepequL IJIEMECHTOB COACPKAHUSA, IIPOBEPACMBIX HA OCHOBHOM I'OCyIapCTBCHHOM
IK3aME€HE 110 XUMHUH

Kon [IpoBepsieMblii 3JIEMEHT COJEPHKAHUS
1 [lepBOoHauanbHBIE XUMUYECKUE TTOHITHUS
11 YucTeie BemecTBa U cmecu. CriocoObl pa3fiefieHus cMeceit
1.2 ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOIBI XUMHUYECKHUX
31eMEHTOB. [IpocThIe U CIIOKHBIE BELIECTBA.
1.3 Xumuueckas ¢opmysia. BameHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB.
CreneHb OKUCIIECHUS
14 3aKOH NOCTOSIHCTBA cOCTaBa BemiecTB. OTHOCUTEIbHAs aTOMHasl Macca.
OTHocuTEnbHAsT MOJIEKYJsIpHass Mmacca. MaccoBass H0JII XHUMHUYECKOTrO
AJIEMEHTA B COCIMHEHUU
1.5 KonuuectBo BemecTBa. Mosb. MosspHast macca. MossipHbIif 00beM ra3oB.
B3anMOCBs3b KOJMYECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €MHUI] BEIIECTBA
1.6 dusznuecKkrue U XUMUYECKHE SIBICHUSA. XUMUYECKasi peaKIvs U €€ MPU3HAKH.
3aKOH COXPAaHEHUSI MACChI BEMIECTB. XUMUYECKHE YPABHEHUS
2 [Iepronnueckuit 3aKoH u [lepuoanyeckas cCHCTEMAa XUMUYECKUX AJIEMEHTOB
.M. Menneneea. CTpoeHuEe aTOMOB
2.1 [Iepronnueckuit 3akoH. [lepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
JA.N. Menneneesa. [lepuoasl u rpynnbl. @U3n4eCcKUil CMBICIT TOPSAKOBOTO
HOMEpa, HOMEPOB MEPHUOJIA U TPYIIIIHI JIEMEHTA
2.2 Crpoenue atomoB. CocTaB aTOMHBIX siep. M3otomnbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMHUUYECKUX DIEMEHTOB
[Iepnognueckoni cucremsl /.M. MenneneeBa
2.3 3aKOHOMEpPHOCTH B M3MEHEHUU CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBBIX
Tpex MIEPUO/IOB, Kaus, Kb (panuyca aTOMOB,
ANEKTPOOTPULIATEIIBHOCTH, METATUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB) U
UX COCIWHEHUA B COOTBETCTBHM C IIOJOXEHHUEM JJIEMEHTOB B
[lepronyeckoi CUCTEME U CTPOEHHUEM UX aTOMOB
3 CrtpoeHue BelecTBa
3.1 Xumudeckas cBsS3b. KoBaneHTHas (MOJisApHAasT W HEMOJISIpHAs) CBS3b.

BHGKTPOOTPI/II_[aTeHBHOCTB XUMHUUYECKUX DdJIeMeHTOB. IMoHHas CBSI3b.
Merannnueckas CBS3b
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3.2

Tumnel KpUCTAUIMUYECKUX PEIICTOK (aTOMHAas, WOHHAs, METauIMYecKas),
3aBHCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUA
XUMHYECKOU CBA3U

Baxuelme npeacTaBUTEIM HEOPraHMYECKUX BemlecTB. Hemertauibl U ux
coequHeHNA. MeTajuibl ¥ UX COeIUHEHUSI

4.1

Knaccudukaius n HOMEHKIATypa HEOPTaHWYECKUX COSAMHEHUIN: OKCHUIOB
(coseoOpazyromue: OCHOBHEIE, KHCJIOTHBIE, amM{QOTepHEIC)
U HecoJieo0pa3yolre; OCHOBaHHH (IIeJI0YH U HEPACTBOPUMBIE OCHOBAHUS );
KHACTOT (KUCIOpOJACOAepX alue ¢ OCCKUCIOPOIHBIC, OIHOOCHOBHEIC
1 MHOT'OOCHOBHBIE); COJiel (CpeaHUX U KUCIIBIX )

4.2

®duznyeckue U XUMHYECKHUE CBOMCTBA IMPOCTHIX BEIIECTB-HEMETAJUIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a3oTa, pocdopa, yriepona, KpeMHUS

4.3

OU3NYECKUE U XUMUYECKHAE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB: JIUTHUS,
HaTpusi,  KaJIWs, MarHuss W KajdblMs,  aJIIOMUHHS,  Kejesa.
DNEKTPOXUMHUUYECKUI P HANIPSKEHU METaJIOB

4.4

OU3NYEeCKUe HW  XUMHYECKHME CBOMCTBAa  BOJOPOAHBIX  COCAMHCHUU
HEMETAJUJIOB: XJIOPOBOAOPO/Ia, CEPOBOIOPOIA, aMMHUAKA

4.5

du3ndeckre U XUMUIECKHE CBOWCTBA OKCHI0B HeMeTauioB: cephl (1V, VI),
azota (I, 1V, V), docdopa (III, V), yraepona (II, 1V), xpemuusa (IV).
[TosryyeHne OKCHI0B HEMETAIIIIOB

4.6

Xumunyeckue cBorictBa okcuaoB: meramioB |A — A rpynn, uunaka, meau
(1) m xenesa (11, I1I). [TomydeHne OKCHIOB METAIIIIOB

4.7

XHWMHUYECKHE CBOMCTBA OCHOBAHMM M  aM(OTEpPHBIX T'HAPOKCH]IOB
(Ha mpuMepe TUIPOKCHAOB aJOMUHMS, XKene3a, MuHKa). [lomyudenue
OCHOBAaHMI U aM(POTEPHBIX THIPOKCUIOB

4.8

OO61ue XUMHAYECKUE CBOMCTBa KHCJIOT: XJIOPOBOAOPOAHOM,
CEpOBOJIOPOTHOM, CEPHUCTOM, CEpHOM, a30THOM, (hochHOpHON, KPEMHUEBOM,
yroiabHo. OcoOble XMMUYECKHE CBOICTBA KOHILIEHTPUPOBAHHOM CEpHOMU
Y a30THOU Kucaot. [lomydyeHue Kucior

4.9

OO01Ke XMMHYECKUE CBOKCTBA cpelHuX cosell. [lomyuenue coneit

4.10

[Tonyyenue, coOupanue, pacrno3HaBaHUE BOJOPOAA, KUCIOPOa, aMMHUAKa,
YTIIEKHUCIIOTO Ta3a B 1abopatopuu

411

[ToydeHre aMMuaKa, CEpHOW M a30THOM KHUCIOT B NMPOMBIILICHHOCTH.
OO1ue cnocoObl MOTYYeHNUS METAIIOB

412

I'eneTnueckas cBsI3b MCXKAY KiIaCCaMHU HCOPraHNM4YCCKHUX COCI[I/IHCHHﬁ

XUMHUYECKHE pEaKIIUU
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denepanbHas padouas mporpamma | Xumusi. 8—9 kiaccel (0a30BbIil YPOBEHB)

5.1

KJIaCCI/I(bI/IKaIII/IH XUMHUYCCKUX peaKHI/Iﬁ IO PA3JIMYHBIM IIPU3HAKAM:
0 49MUCJIy M COCTaBy Y4YaCTBYIOIIMX B PCaKIUKW BCUICCTB, 110 TCIIJIOBOMY
3(1)(beKTy, 110 U3MEHEHUIO CTCIICHEH OKUCICHUS XMMUYECKUX DJIEMEHTOB

5.2

TeroBo#t 3P heKT XUMUIECKON peakiuu, TEPMOXUMHUIECKUE YPaBHEHUS.
DK30- ¥ SHAOTEPMUUECKUE peaKIMU. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC peakuu. Okuciurenu
u  BoccraHoButTenu. IIpomecchl  OKMCIEHHSI W BOCCTAaHOBJICHHA.
DJIEKTPOHHBIN 0aJTaHC OKUCIUTEILHO-BOCCTAHOBUTEIBHOM peaKIuu

5.4

Teopus  3AEKTPOJUTHYECKON  aucconuanuu.  KaTuoHbl,  aHUOHBI.
DNEKTPOJUTHl U  HEINEKTPoJNUuThl. CuiibHbIe W Ci1a0ble DJIEKTPOJIUTHI.
Crenens Aucconuanuu

5.5

Peakiuy norHoro oOMeHa. Y cJioBus MPOTEKaHUS PEAKIH HOHHOTO 0OMEHa,
MIOJIHBIE U COKPAIICHHbIC HOHHBIE YPAaBHEHUS PEAKIINI

XuUMUS ¥ OKpy’Karomas cpena

6.1

BemecTtBa u marepuanbl B IOBCEIHEBHOM XHU3HM 4eJOBeKa. besomacHoe
WCII0JIb30BaHUE BEIIECTB U XUMHYECKUX pPeakIui B J1abopaTopuu U OBITY.
[TepBas moMoIs MPU XUMUYECKUX OKOTAX U OTPABJICHUSIX

6.2

XUMHUYECKOE 3arpsi3HEHUE OKpyKarolel cpeabl (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE TOYBbBI, BO3/IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPE0TBPAICHUS
[Ipenenvuas gomyctumas koHueHTpamus BemiectB (I1K). Pons xumum
B PELIEHUHU 3KOJOTUYECKHX MpoOsieM. YCulieHHe MapHUKOBOTo 3ddexra,
paspyLIeHUEe 030HOBOIO CJIOA

6.3

[Tpumenenue cepsl, a30Ta, pocdopa, yriepoaa, KpeMHHUS U UX COCTUHEHUN
B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM X03sicTBe. [Ipumenenue
METa/NIOB U CIUIaBOB (CTaslb, YyryH, AIOPAIIOMUHUN, OpoH3a) B OBITY
U TMPOMBIIIJICHHOCTH UX coequHeHuil. [loHsATHe 0 KOppo3uu METaoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOPPO3UHU

6.4

[IpupoaHble UICTOUHUKU YTJIEBOJAOPOOB (Yrojib, IPUPOIHBIN ra3, He(PTh),
MPOIYKTHI X TIepepadoTKu (OCH3MH), KX POJIb B OBITY M MPOMBINIJICHHOCTH

6.5

[TepBoHaYaIbHBIC TTOHATHS 00 OPTraHMYCCKUX BEIIECTBaX KaK O COCTUHECHUSIX
yriepoaa (MeTaH, 3TaH, TWJICH, alleTWJICH, 3TaHOJI, TJIUIEPUH, YKCYCHas
kuciora). [ToHsaTre 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OCIKax,
YIJIEBOJAX — M UX POJIA B KU3HU YEJIOBEKA

PacueTsr:

7.1

1o popMyaM XMMHUYECKUX COSAMHCHUI

7.2

Macchl (MaccoBOil) J10JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPABHCHUAM
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