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OenepanbHas pabodas mporpaMma Mo y4eOHOMY MpeaMeTy «Xumush» (0a30BbId
ypoBeHb) (mpeaMmeTHas o001acTh «ECTECTBEHHO-HAy4YHbBIE TIPEAMETHI») BKIIOYACT
MOSICHUTENIbHYIO 3aITUCKY, COJICPIKaHue 00ydeHUs, TFIAHUPYEMBIE PEe3yJIbTaThl OCBOSHUS
nporpaMMbl MO XHMMHH, TEMAaTHUeCKOe IUIAHUPOBaHUE, IepedyeHb (Koaudukartop)
pacipeesieHHbIX MO KJlaccaM MPOBEPSEMbIX TPEOOBAHUM K pe3yibTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs U SJIEMEHTOB
COJIEp)KaHUSI 10 XWMHH, TepedyeHb (KOoAu(PUKaTop) MPOBEPSEMbIX TpeOOBaHUMN
K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeNbHON MpOrpaMMbl OCHOBHOTO OOIIETO
o0pa30BaHUs U AJIEMEHTOB COICPIKAHUS 110 XUMHH.

MNOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHUM HAa YpPOBHE OCHOBHOI'O 00ILEro 0Opa3oBaHUs COCTaBJIEHA
HAa OCHOBE TpeOOBaHWMN K pe3yabTaraM OCBOCHHS OCHOBHOM 0Opa3oBaTEeIbHOM
IporpaMMbl  OCHOBHOTO o01miero oopasoBanusi, mpenactaBieHHbix B OI'OC 00O,
a TakkKe Ha OCHOBe (enepanbHON paboyell mporpaMMbl BOCIUTAHUS U C Y4E€TOM
KOHIICTIIINKM TpenojaBaHusl y4eOHOro mpeaMera «XuUMHUS» B 00pa30BaTEIbHBIX
opranmn3anusix Poccuiickon @enepanumu.

[IporpamMmMa mo XuMuu pazpaboTaHa € IEJbI0 OKa3aHUS METOJUYECKOM MOMOIIH
YUUTEIIO B CO3/IaHUM paboydeil mporpaMMsbl 10 y4eOHOMY MIPEAMETY.

[Iporpamma 1o XMMuM AaeT NPEACTaBICHHE O LIEJsAX, OOUIEi cTpaTeruu o0y4eHus,
BOCIIUTAHUST W  pa3BUTUs  OOydyarolUXcs CpPeICTBaMU  Y4eOHOro  IpeaMera,
YCTAaHABJIMBAET  00s3aTE€bHOE  MNPEIMETHOE  COJAEp)KaHue,  MIpelycMaTpUBAET
pacnpeneneHue ero rno KiaccaMm U CTPYKTYPUPOBAaHUE MO pa3zesaM U TeMaM MpOorpaMMbl
0 XUMWH, ONPEACISIET KOJIMYECTBEHHBIE M KAYECTBEHHBIC XapaKTEPUCTUKU
COJIEP)KaHUSI, PEKOMEHAYEMYIO IOCJEI0BATEIbHOCTh M3YYEHHUS] XUMUHU C YYE€TOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€W, JIOTUKM Y4eOHOro Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH OO0YyJaromMxcsi, ONpEAeNsieT BO3MOXHOCTH IpeaMeTa
JUIsL pealiv3aliuu TpeOOBaHUM K pe3yjibTaTaM OCBOECHMSI OCHOBHOM 00pa3oBaTesbHON
IporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUMU
K pe3ysbTaraM OOy4eHHs XMMHHM Ha YpOBHE II€JIed U3Y4YEHHsS NpPeIMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEIBHOMN JEATEILHOCTU 00YJarOUIerocs Mo OCBOCHUIO Y4eOHOT O
COJICpKAHUA.

3HaHWE XUMHHM CIY)KHUT OCHOBOM i (OPMHpPOBAHUS  MHUPOBO33PEHHUS
00y4arouierocsi, €ro MpeacTaBICHU 0 MaTepuaibHOM €IMHCTBE MHPA, BAKHYIO POJb
urparoT (HopMHpyeMble XUMHEH TMPEACTABICHHUS O B3aUMOIPEBPAIICHUAX SHEPIUU
u 00 DHBOMIOIMUM BEIIECTB B TPUPOAEC, O NYTSAX PEIICHHUS TJIOOAIbHBIX MpobieM
YCTOMYMBOIO pAa3BUTUS YEJIOBEYECTBA — CBIPHEBOW, JHEPreTUUYECKOM, IHUIIEBOU
Y DKOJIOTHYECKON 0€30MmacHOCTH, MPOOJIEM 3IpaBOOXPAHECHHUSI.

N3yuyenune xumun:

CHOCOOCTBYET pealu3alil BO3MOXXHOCTEH ISl caMOpa3BUTHS U (POpMUpOBaHUS
KyJbTYphl TUYHOCTH, €€ 00111eH 1 (HYHKIIMOHAIBHON TPaMOTHOCTH;
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BHOCUT BKJIaJ] B (OPMUPOBAHHE MBIIIICHUS M TBOPYECKUX CIOCOOHOCTEN
OOy4YalIIMXCs,  HAaBBIKOB KX  CaMOCTOATEIHHOM  y4eOHOW  JeSTeNbHOCTH,
AKCIEPUMEHTATbHBIX W MCCJIENOBATEIbCKMX  yYMEHUM,  HEOOXOAMMBIX  Kak
B IMOBCE/IHEBHOM KU3HH, TaK U B TPOPECCUOHATBHOU €SI TEIHHOCTH;

3HAKOMUT CO CIEeU(PUKON HAYUHOT'O MBIIIICHHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO
B3IJIs/Ia HA €IWHCTBO MPUPOABI U UEJIOBEKA, SIBISETCS OTBETCTBEHHBIM JTaloM
B (hOpMHUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00 y4YarOIINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYIHBIM
3HAHMSIM, K TPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B IKOJOTHYECKOE O0Opa3oBaHUE
00 y4JaroImuxcsl.

JlanHble HampaBieHUss B OOYyYEHHMHM XUMHUU OOECHEeUMBAIOTCS Ccrenudukoit
COJIEp’KaHUsl Y4EOHOr 0 MpeMeTa, KOTOPBIN SBISETCS MeIarornyecky alanTupOBaHHBIM
OTpakeHHeM 0a30BOM HayKd XMMUU Ha OMPEEICHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIo OOIIEro oO0pa3oBaHUs OPUEHTHUPOBAH
Ha OCBOCHHUE OOYYAIOIIUMUCS CHUCTEMBI IEPBOHAYAIBHBIX MOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKON XUMHUHU U HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHSITUN OpPraHUYeCKOu
XUMUH.

CtpykTypa colepkaHus MpOrpaMMbl 1O XUMHUU CGHOpPMUPOBaAHA Ha OCHOBE
CUCTEMHOI0 MOJX0/1a K €€ n3yueHuto. CoaepkaHue CKIaAbIBAETCS U3 CUCTEMbI TOHATUI
O XMMHYECKOM BJIEMEHTE M BEHIECTBE M CUCTEMBI MOHATUM O XUMHUYECKON pPEAKIIUH.
O06e 3T CHCTeMBbl CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIMIY TMOCIEAOBATEIHHOTO
pa3BUTHS 3HAHUW HA OCHOBE TEOPETUUYECKUX MPEICTABICHUIN PAa3HOIO YPOBHSI:

ATOMHO-MOJICKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepnoguueckoro 3akona /.M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

YUEHHS O CTPOSHUM aTOMa U XUMHUYECKON CBSI3H;

IpeICTaBICHUN 00 PIEKTPOTUTUIECKON TUCCOITMAIIMN BEIIECTB B PACTBOPAX.

Teoperuueckue 3HaAHUS PaCCMATPUBAIOTCA HA OCHOBE AMITMPUUYECKHU MOTYYEHHBIX
¥ OCMBICJICHHBIX (DAKTOB, PA3BUBAIOTCS MTOCJIEIOBATEILHO OT OJJHOTO YPOBHS K IPYTOMY,
BBITIONHSASE ~ (QYHKIMH OOBSICHEHHWS W  TMPOTHO3UPOBAHUS  CBOMCTB, CTPOCHUS
Y BO3MOYKHOCTEW MPAKTUYECKOT0 IPUMEHEHHUS ¥ TTOJIyUEHUS N3yYaeMbIX BEILIECTB.

OcBoeHue MporpaMMbl 0 XUMHUH CITOCOOCTBYET (DOPMHUPOBAHUIO TMPEICTABICHUS
O XMMHWYECKOW COCTABIISIONICH HAy4YHOM KapTUHBI MHpPAa B JIOTUKE €€ CHUCTEMHOMU
MIPUPOJIbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAaM MO3HAHUS B HAYKE.
N3ydyeHne XUMuU MPOUCXOJUT C MPUBJICYCHUEM 3HAHUHN U3 paHEe U3YYEHHBIX YU4EOHBIX
npeaMeToB: «OKpyxarommi Mup», «buonorus. 5—7 kinaccs» n «PuU3nKa. 7 KI1acey».

[Ipy m3ydeHHH XMUMHHM MPOUCXOIUT (POPMUPOBAHHE 3HAHWUN OCHOB XMMHYECKOU
HAayKl Kak 0O0JIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHMUS, MPAKTUYECKOU IeATEeTbHOCTH
YelloBeKa U KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpbl. 3ajada y4eOHOTO
npeIMeTa COCTOUT B (POPMHUPOBAHUM CHCTEMbl XUMUYECKUX 3HAHMM — BaKHEHIITUX
(GakToOB, MOHATHN, 3aKOHOB W TEOPETHUECKHX TOJOKEHUU, IOCTYIMHBIX 00O0OIIEeHUMN
MHUPOBO33PEHUYECKOTO XapaKTepa, sA3blka HayKH, B MPUOOIIEHUH K HAy9HBIM METOJaM
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MO3HAHUS TMPU HU3YYCHHHM BEIIECTB M XWMHMUYECKMX peakuud, B (popMupoBaHUU
U pa3BUTUM TIO3HABATEIbHBIX YMEHUW M MX NMPUMEHEHHH B y4eOHO-IO3HABATEIILHOMN
U y4eOHO-HCCIENOBATEIbCKOM  JESATENbHOCTH, OCBOCHHM MpaBWI  O€30MaCHOIO
oOpallleHUs C BEIECTBAMH B IIOBCETHEBHOM KU3HH.

[Ipy wm3y4yeHMM XUMUM HA YPOBHE OCHOBHOIO 00IIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHUE MPUOOPENTU TaKUE LIETH, KaK:

dbopMupoBaHue UHTEJUIEKTYaIbHO pa3BUTOU JIMYHOCTH, rOTOBOM
K C€aMOOOpa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSITEIbHOMY TPUHSATUIO pELIEHU,
CIIOCOOHOM aJJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

HaNpaBJICHHOCTh OOYYEHHsS Ha CHUCTEMAaTHYECKOe MPHOOIICHHE OO0YyJaromuXxcs
K CaMOCTOSITEJIbHOM MO3HABATENbHON JEATEIbHOCTH, HAYYHBIM METOJaM IO3HAHMUS,
(GbOopMHUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecreyeHue yciaoBHil, CliocoOCTBYIOIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS OIbITa
pazHoOOpa3HOM JESTeIbHOCTH, TO3HAaHUS M CAMOIIO3HAHMS, KIIOYEBBIX HAaBBIKOB
(KJTH0YEBBIX KOMIIETEHLINI ), UMEIOIINX YHUBEPCATbHOE 3HAUECHHE JIJIS1 Pa3IMYHbIX BUJIOB
NEeATENbHOCTH;

dbopMupoBanue o0mIeH (PYHKIIMOHATHLHON U €CTECTBEHHO-HAyYHON TPaMOTHOCTH,
B TOM YHCJIE YMEHUI OOBSICHATh U OLICHUBATh SIBJICHUSI OKPYXAOLIEr0 MUPA, UCIIOIb3Ys
3HAHUS M OIBIT, MOJIYYEHHbIE MPU W3YYCHUH XUMUH, TPUMEHITh UX TPU PEIICHUU
po0JieM B IOBCETHEBHOW KU3HU U TPYJOBOU JESITEIbHOCTH;

(GopMupoBaHUE y O0O0YyYarOIIMXCS TYMaHUCTHUYECKMX OTHOILICHHM, MOHUMaHUs
LHEHHOCTH XHMHUYECKUX 3HAHUN [JIs1 BBIPAOOTKHA SKOJOTMYECKH IeJIecO00pa3Horo
MOBE/ICHUS B OBITY U TPYJOBOH JEATEIBLHOCTU B LIEJIAX COXPAHEHHS] CBOETO 370POBbS
Y OKPYXKarolen MPUPOIHOU CPEJIbL;

pa3BUTHE MOTHUBALIMM K  OOY4YEHHUIO, CIOCOOHOCTEH K  CaMOKOHTPOIIIO
¥ CaMOBOCIHMTAHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY POl M HAPABIEHHOCTH JalbHEUIIIEr0o 00ydeHUSI.

OO1iee 4KMCIO YacoB, PEKOMEHIOBAHHBIX I HU3y4YeHHs] XUMHUHU, — 136 4vacos:
B 8 kiacce — 68 yacoB (2 yaca B Hefien0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



denepanbHas pabouas mporpamma | Xumust. 8—9 kmaccel (6a30BbIil YPOBEHb )

COJEPXXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbHBIC XUMHUYECKHE IOHATHS

[Ipeamer xumuun. Ponp XMMHUM B KW3HHU YEI0BEKa. XUMHS B CUCTEME Hayk. Tena
1 BenectBa. usnueckue CBONCTBA BENIECTB. ATPETaTHOE COCTOAHUE BellecTB. [lonsTre
O METOoJlax Mo3HaHUsI B XUMHUU. YucThie BemiecTBa U cMecu. CrocoObl pasjeeHus
CMEcCeH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocTbie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas Gopmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX D3JIEMEHTOB. 3aKOH
IOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHass aroMHas wmacca. OTHocuTenbHas
MOJIEKYJIIpHas Macca. MaccoBas 10JI1 XUMUYECKOTO AJIEMEHTA B COEIUHECHUU.

KomnuecTBo BemecTBa. Mosib. MoisipHast Macca. B3auMocCBsA3b KOJIMYECTBA, MacChl
W 4YHuCIa CTPYKTYPHBIX €IWHUII BemiecTBa. PacdeTsl mo QopmynaM XUMHUYECKHX
COCIUHCHUM.

DU3NYECKUE U XUMUYECKUE SIBJICHUA. XUMHUYECKask peaKkIys U €€ MPU3HaKu. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XUMHUECKUE ypaBHeHUs. Knaccudukanus XuMHUECKUX
peakiuii (CoeTMHEHUs, pa3IoKEHUs, 3aMeIIeHUs, OOMEHa).

Xumuueckuu 5KCnepumenm:

3HAKOMCTBO C XHMMHYECKOM TOCYAOH, NpaBWJIaMU paboThl B Ja00OpaToOpUu
U TpueMamMu oOpaieHust ¢ JabopaTopHbIM 000pYyIOBaHHWEM, W3y4EHUE M OIHCAHUE
(bu3UYECKNX CBOMCTB O0pa3llOB HEOPTraHWYECKUX BEIIECTB, HAOIIOJIeHUE (PU3NUECKUX
(nyaBneHue BOCKA, TasHUE JIb/ia, PACTUPAHUE caxapa B CTYIKE, KHIIEHUE U KOHACHC AL
BOJIbI) M XHMHYECKUX (TOpEeHHE CBEYHM, IMPOKAJMBAHHE MEIHOW TPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHUCJIOTOM) SIBJICHHMM, HAOJIOJEHUE M OIKCaHUE MPU3HAKOB
INPOTEKAHUSI XMMHUYECKUX pPEAKUUM (pa3joKeHHE caxapa, B3auMOJEHCTBHE CEPHOMU
KHUCIIOTBl C XJOpuAoM Oapusi, paszioxkenue ruapokcuna meau (II) mpu HarpeBanuw,
B3aMMOJeiicTBUE Kene3a ¢ pacTBopoM conu meau (II), uzydenue cnocoOoB pazaeneHust
cMeceld (C TOMOIIBIO MAarHuTa, (UIbTpOBaHHWE, BBIMAPUBAHHE, AUCTUIUIAINA,
xpomarorpadusi), IpoOBeJEeHNE OUYUCTKH MOBAPEHHOM COJM, HAOJIOJIEHUE U OMUCaHUE
pe3yJbTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MAacChl,
CO3JIJaHUE MOJIeNIeH MOJIEKYI (I1apOCTEPKHEBBIX).

BaxxHeiilune npeacTaBuTe/ i HEOPraHMYECKUX BellecTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. KHCIOpOI — 3JIEMEHT U MPOCTOE BEMIECTBO.
Haxoxaenue kuciaopona B mpupoje, pu3ndeckue U XMMHUUECKHE CBOMCTBA (peakiuu
ropeausi). Oxcuapl. [lpumenenune kucnopoga. CrocoObl TONYYEHHS KHCIOPOJa
B J1a0OpaTopuud U MPOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B mpupoge. O30H —
AITIOTPOIHAS MOIU(PUKAIIAS KUCTOPO/Ia.
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TemoBoil 3P deKkT XUMUYECKON peakini, TEPMOXMMHUUYECKUE YpaBHEHUS, IK30-
U DHIOTEPMUYECKHE peakuuu. TOMIMBO: Yrojb M METaH. 3arpsA3HEHUE BO3/YyXa,
YCHJIEHHE NTapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIOSI.

Bonopon — snemeHT u mpoctroe BemecTBo. HaxoxkaeHune Bomopoja B OpUPOIE,
dbu3uYecKkre U XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOObl MojydeHUsl. KHUCIOThI
U COJIN.

MounspHblii 00beM Ta30B. PacueTsl o XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBOMCTBA BOABL. Boma kak pactBoputens. PactBopsl. Hackiennbie
Y HEHACBIILIEHHBIE PaCTBOPBI. PacCTBOPUMOCTH BELIECTB B BoAE. MaccoBas 10715 BEIECTBA
B pacTBope. XUMHUYECKHE CBOMCTBa BOAbl. OcHOBaHusA. Pojib pacTBOpPOB B MPHUPOJIE
U B KU3HU 4enoBeka. KpyroBopor BoAbl B mpHUpoAe. 3arpsi3HEHUE MPUPOIHBIX BOJI.
OxpaHa 1 OYMCTKA TPUPOIHBIX BO/I.

Knaccudukanuss Heopranuueckux coenunenuit. Oxkcuabl.  Kiaccuduxanus
OKCHJIOB: coJjieo0pa3yrolue (ocHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe)
U HecoseoOpazyronue. Homenknarypa okcuaoB. @u3ndeckue U XUMHUYECKUE CBOWCTBA
okcuioB. [lonmyuenune okcuaoB.

OcHoBanus. Knaccudukarus OCHOBaHHI: IIEIOYH U HEPACTBOPUMBIC OCHOBAHUSI.
Homenkiarypa ocHoBaHud. @OU3MYECKME U XHUMHUYECKHE CBOMCTBA OCHOBAHHIL.
[TomyyeHne OCHOBAaHUM.

Kucnorsl. Knaccudukarmuss xucinor. Homenknarypa kucinor. Pusnueckue
Y XMMUYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTaiuioB H.H. bekerona. [lonyuenue
KHUCJIOT.

Comu. HomeHnknarypa conen.

DOU3NYECKrE U XUMUYECKHUE CBOKMCTBA cosel. [lonydenne conen.

['eneTnyeckas CBsI3b MEXAY KJIaCCaMU HEOPTraHUYECKUX COCIMHEHUI.

Xumuueckuu dSKcnepumenm:

KaueCTBEHHOE OMNpEEJICHUE COJACP)KaHUs KUCIOpPOAa B BO3AYyXe, MOJyYEHUE,
coOMpaHue, pacro3HaBaHME M M3YyYEHHE CBOICTB KHUCJIOpOAa, HaOIo/eHue
B3aMMO/ICUCTBUS BEILIECTB C KUCIOPOJAOM M YCIOBHSI BOZHUKHOBEHHS U NPEKPALLCHUS
ropeHus (moxapa), 0O3HaKOMJIEHHE C OOpa3llaMM OKCHUIOB M OIMCAaHUE WX CBOMCTB,
NOJIyYCHHE, COOMpAaHME, PAacIO3HABAaHUE M W3YYEHHE CBOICTB BOJOpoAa (rOpeHue),
B3auMozeiicteue Bojopojga ¢ okcuaoMm Menu (1) (Bo3MOXKHO HCHONIB30BaHUE
BUJICOMATEpUAJIOB), HaOIOJieHne O0Opa3loB BEIIECTB KOJIMYECTBOM |  MOJb,
UCCIIEZIOBAaHUE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IPUTOTOBJIEHHUE PACTBOPOB C ONPEAEIEHHOW MAaCCOBOM J10JIel paCTBOPEHHOT'O BELIECTBA,
B3aMMO/IEICTBUE BOJIbI C METAJUIAMH (HATpUEM U KaJlbIIueM) (BO3MOKHO HUCIIOJIb30BaHUE
BUJICOMATEPUaJIOB), MCCIEI0BaHUE OOpa3llOB HEOPraHWYECKUX BELIECTB pa3IMYHbIX
KJIaCCOB, HAOJIOJICHUE HW3MEHEHUs OKpackd HWHAMKATOPOB B PACTBOPAX KHUCIOT
U 11eJ04Yel, n3yueHue B3aumoeicTsus okcuaa meau (1) ¢ pactBopom cepHOM KUCTOTHI,
KUCJIOT C METaUlaMH, pEakiui HeHTpadu3aluy, TOJydeHHEe HEepacTBOPUMBIX
OCHOBaHHI, BBITECHEHHE OJHOTO MeTalja JIPYyruM M3 pacTBOpa COJM, pEIIeHUE
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SKCICPUMEHTAIIBHBIX 3a7ad 1Mo TeMe «BaxHeWlMe KiacChl HEOPraHUYECKUX
COSIUHEHUI.

Ilepuoanueckuii 3axkoH u Ilepumoamyeckass cucreMa XMMHYECKHX 3JIEMEHTOB
.. Menpgeaeea. CrpoeHune aroMoB. XuUMHYECKasd CBA3b. OKHCIUTEIbHO-
BOCCTAHOBUTE/IbHbIE PeaKUNH

[lepBble MOMBITKU KJIACCU(UKAIMU XUMUYECKUX 3yeMeHTOB. [loHATHEe 0 rpynmax
CXOJ/IHBIX 3JIEMEHTOB (IIEJIOUHbIE U IIETOYHO3EMEIbHBIE METAIIbI, FaJ0re€Hbl, UHEPTHBIE
rasbl). DJIeMEHThI, KOTOpbIE 00pa3ytoT aM(POTEPHBIE OKCUJIBI U THAPOKCHIBI.

[lepuomnueckuin 3akoH. Ilepuoamyeckas cucreMa XUMHUUYECKUX DIIEMEHTOB
J.N. MenneneeBa. Koporkonepuoanas u aiavHHonepuoaHas dopmel [lepuoguyeckoi
cucreMbl xumnueckux 3seMeHToB J[.1. Menneneesa. Ilepuoael u rpynnel. dusznueckui
CMBICJI MIOPSAKOBOIO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIBI AJIEMEHTA.

Ctpoenne aromoB. CoctaB atoMmubix sigep. M3otombl. OnekTpoHbl. CTpoeHHe
AJNIEKTPOHHBIX 000JI0YEK aTOMOB NEpBbIX 20 XMMUYECKUX 31eMEHTOB llepuoanueckoii
cucteMbl J[.MI. MenaeneeBa. XapakTepUCTHKAa XUMHUYECKOTO JJIEMEHTA IO €ro
nonoxeHutro B Ilepuonnueckon cucreme /.M. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHs paguyca arOMOB XUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB MO TPYINIIaM MU IEpUOJaM. 3HAYEHUE
Ilepuonnueckoro 3akoHa u Ilepuogmyeckol CHUCTEMBI XUMHUYECKUX JJIEMEHTOB
JUISl PA3BUTHS HayKH U NpakTuku. .M. MenneneeB — yudeHbIN U IPaKIaHUH.

Xnmuueckass  cBA3b. KoBanmeHTHas  (monsipHass W HENOJSIpHAsi)  CBA3b.
DIEKTPOOTPULIATEILHOCTD XUMUYECKHX 3JIEMEHTOB. IOHHAs CBSA3b.

Crenenp okucneHus. OKHCIMTEIbHOBOCCTAHOBUTENBHBIE peakuuu. lIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuveckuu SKChepumenm:

U3ydeHHe OOpa3loB BEUIECTB METAIOB W HEMETaNIOB, B3aUMOJICHCTBHE
rUAPOKCUAA IIMHKAa C pPAacTBOpaMy KHUCIOT M IIEJIOYEH, IPOBEAEHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKLMil (rOpeHHue,
peaKuuu pa3aoKeHUsl, COEAMHEHUS).

Meoswcnpeomemuvie ces3u

Peanuzamusa MeXNpeIMETHBIX CBS3€ MNpU M3YYEHUM XUMUM B 8§ KIacce
OCYIIECTBIIIETCS Yepe3 UCMOJIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSTHM, TaK
Y TIOHSATHM, SIBJSIFOIIUXCS CUCTEMHBIMU [UJIA OTIEJIBHBIX MPEAMETOB E€CTECTBEHHO-
HAy4HOTO LMKJIA.

OO0uue ecTecCTBEHHO-HAYUHbIC TIOHSTHUS: HAYUYHbIA (haKT, TUTIOTE3a, TEOPHSI, 3aKOH,
aHaJM3, CHHTE3, KiacCHU(pUKaIUsi, IEepUOAUIHOCTh, HAOMIOJACHUE, JKCIECPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

duszuKa: Marepusi, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, U30TOIBI,
pPaIMOaKTUBHOCTh, MOJICKYJA, DJIEKTPUUYCCKUM 3apsil, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHHE BEIIECTBA, Ta3, (pU3WUecKue BEIWYHHBI, SAUHUIIBI U3MEPCHMUS,
KOCMOC, IIaHETHhI, 3Be3/bl1, COJIHIIE.
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buonorus: horocunTes, npixanue, ouocdepa.
['eorpadus: atmocdepa, rugpocdhepa, MUHEPATbl, TOPHBIE MOPOJbI, IOJE3HBIC
HCKOIaeMbI€, TOTUITMBO, BOJHBIC PECYPCHI.

9 KITIACC

BewiecTBo 1 XUMHYECKAs peaKkus

[lepuonnueckuin 3akoH. llepuoamyeckas cucTeMa XUMHYECKUX DIIEMEHTOB
A.N. MenneneeBa. CrpoeHue aTroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHM CBOMCTB
XUMHUYECKUX BJIEMEHTOB MEPBBIX TPEX IMEPUOJIOB, KaIMs, KaJIbLUHUS U UX COCAUHECHUU
B COOTBETCTBUU C MOJIOKECHUEM 3JIEMEHTOB B [leproandeckoil cuctemMe U CTpPOCHUEM UX
aTOMOB.

Crpoenue BemecTBa: BUAbl XUMUUECKON CBA3U. THIBI KPUCTAINTMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BENIECTBA OT THUMNA KPUCTAUIMYECKOM PpEHIETKH U BUJA
XUMHUYECKOU CBS3U.

Knaccudpukanus u HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIIMXCSA K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX COCIMHEHHM,
TE€HETUYECKAs CBSI3b HEOPIaHUYECKUX BEILIECTB.

Knaccudukamus  XUMUYECKMX  peakIuid MO0  pa3Iu4yHbIM  MpU3HAKaAM
(MO 4YMCIy W COCTaBY YYacTBYIOUIMX B PEAKIUM BEIIECTB, MO TEIUIOBOMY 3(DdeKTy,
M0 M3MEHEHUIO CTETECHEW OKUCICHUS XHUMHYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH,
M0 y4acTHUIO KaTaJu3aropa). JK30- U DHJIOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
ypaBHEHUS.

[TonsiTue o0 ckopocth XumHuuecko peakuuu. [loHstTe 00 00paTUMBIX
U HEOOpAaTUMBIX XUMUYECKHX peakiusax. [IoHATHE O TOMOTE€HHBIX M TE€TEPOrCHHBIX
peakuusx. Ilomstme o karammze. lloHATME O  XMMMYECKOM  pPaBHOBECHH.
@aKTOphl, BIMSAIONIME HA CKOPOCTh XUMHUYECKOW PEAKIMU U TOJOKEHUE XUMUYECKOTO
PaBHOBECHS.

OKuCINTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, DJIEKTPOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTENIBHON peakiu. COCTaBIECHUE YPaBHEHNUN OKHUCIUTEIbHO-
BOCCTaHOBHTEJIbHBIX PEAKIIMI C UCTIOIb30BAHUEM METO/a 3JIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOIUTUYECKON AUCCOLMALMU. DJNEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Katnonbl, aHunoHbl. MeEXaHW3M JHCCOIMALIMM BEUIECTB C PA3JWYHBIMU BHUJIAMU
xuMHuueckoil cBs3u. Crenenp aucconuanui. CUiIbHbIC U CIa0bI€ SJICKTPOIUTHI.

Peakuun moHHOrOo oOMeHa. YCJIOBHUS MPOTEKAHUS PEAKUUM HMOHHOTO OOMEHa,
MOJIHBIE W COKPAILICHHBIE MOHHBIE YpaBHEHUs peakiuii. CBOKMCTBA KHUCIIOT, OCHOBAHUH
U COJICH B CBETE MPEICTABICHUN 00 JIEKTPOIMTUYECKON nuccornuanuu. KauecTBeHHbIC
peakuuu Ha MOHBL. [IoHATHE O TUAPOIU3E COTIEN.

Xumuueckuu dSKCnepumenm:
O3HAKOMJICHHE C MOJIEJIIMU KPUCTAUIMUYECKUX PEIIETOK HEOpraHWYeCKUuX
BEIIIECTB — METAJJIOB U HEMETAJJIOB (rpaduTa U aamasa), CI0XKHBIX BEIECTB (XJIopujia
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HATpHs1), UCCIICIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKON Peakiliy OT BO3ICHCTBUS
pa3nuYHbIX  (HAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB,
mporecca JUCCOIMAIMKM  KHCIOT, IIeNo4el W coneld (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPUAJIOB), MPOBEIACHUE OIBITOB, WLTIOCTPHUPYIOMINX TPU3HAKK TPOTEKAHUS
peakiii HOHHOro oOMeHa (o0pa3oBaHME OCaKa, BhIIECJICHUE Ta3a, 00pa30BaHUE BOJIbI),
OIBITOB, WIIIOCTPUPYIOIMIUX TPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEaKITUi
(ropeHue, peakIMu pa3IOoKEHUs, COCAMHEHUs), pACIO3HABAHME HEOPTaHUYECKUX
BEIIECTB C MOMOIIbIO0 KAUECTBEHHBIX PEAKIIMi HA MOHBI, PEIICHNE dKCIIEPUMEHTATLHBIX
3aad.

HeMmeTa/uibl 1 MX COeTUHEHUSA

O6m1as xapakTepucTrka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernenu okucneHus. CTpoeHue u pusnueckne CBOMCTBa MPOCTHIX BEIIECTB — FaJIOTEHOB.
XHWMHUYECKHME CBOMCTBA Ha MNpuMepe Xxjopa (B3aUMOJEWCTBHE C METaJUlaMy,
HEMeTalIaMy, menoyamu). XsuopoBoaopoa. ComnsiHas KUCIOTa, XUMAYECKHE CBOWCTBA,
NOJIy4eHHE, MpUMeHeHue. [[eficTBre Xj0pa U XJIOPOBOAOPOAA HA OPraHU3M YEJOBEKA.
Baxxneimue XJIOpUIbl U UX HaXOXKJICHUE B IPUPOJIE.

OO1as xapakTepucTka 31eMeHToB VIA-rpynmnbsl. OcoOeHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEpPHBIE CTENIEHNU OKUCIICHUSI.

Crpoenne u (u3NYECKUE CBOMCTBA IMPOCTHIX BEIIECTB — KHUCIOPOAA U CEPBI.
AmnoTpornHble  MOAM(PUKALIMM KHUCIOpOAA U cepbl. XHMMHYECKHE CBOWCTBA CEPBHI.
CepoBogopos, cTpoeHue, Ppuznueckue U XUMHUUYECKHe CBOMCTBA. OKCHABI CEepPhl Kak
MPEICTABUTENIN KHUCIOTHBIX OKCUAOB. CepHasi KHUCIIOTa, (PU3NYECKHE M XUMHYECKHE
CBOIcTBa (00IIME KaK MPEACTaBUTENS KJlacca KUCIOT U cnenuduueckue). XuMHUUECKUe
peaKIiy, JISKAIUE B OCHOBE MPOMBILIUIEHHOTO COoco0a MOMy4eHUs CEPHON KHUCIIOTHI.
[Tpumenenue. Conu CEpHOM KHCIOTHI, KA4eCTBEHHAs peakius Ha Cyiab(haT-uoH.
Haxoxnenue ceppl W €€ COCOIUHEHUHW B MOPUPOAEC. XHUMHUYECKOE 3arps3HCHUE
OKpY>Karollel Cpeabl COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHUE BO31yXa
1 BOJIOEMOB), CIIOCOOBI €ro Mpe10TBPAICHUSI.

O6m1ast xapakTepucTiKa 37eMeHTOB VA-rpyniibl. OCOOEHHOCTH CTPOEHUS! aTOMOB,
XapaKTEpPHBIE CTENIEHU OKHUCIJICHHUS.

A30T, pacmpocTpaHeHHE B Tpupone, (U3NYECKHe W XUMHUYECKHE CBOICTBa.
KpyroBopor azora B mpupone. AMMHAK, €ro (U3MYecKrue U XUMHUYECKHE CBOWCTBA,
NOJIy4YE€HUE u MIPUMEHEHUE. Conu aMMOHMUS, 170'¢ duznueckue
U XMUMHYECKUE CBOWCTBA, NMpuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHHS.
A3oTHast KUCIIOTa, €€ MoJydyeHue, (PU3nUecKrue U XMMHYECKHE CBOMCTBa (00ILIue Kak
IPEICTaBUTENIS Klacca KUCIOT U cneuuduueckue). Vcrnonb3oBaHue HUTPATOB U COJIEH
aMMOHHMSI B KadyeCTBE MUHEPAIbHBIX YAOOpeHHil. XHUMHUYECKOe 3arpsa3HeHHUe
OKpY’Karollel cpeibl COEIMHEHUSIMU a30Ta (KUCIOTHBIE JOXAH, 3arpsA3HEHHE BO3/1yXa,
MOYBBI U BOJIOEMOB).

®ochop, amnorponHsie Monudukanuu ¢ocdopa, ¢uzMUEcCKHe U XUMHUYECKUE
cBoiictBa. Oxcupn docdopa (V) u dochopHas kuciora, Guznueckue U XUMHUECKUE
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CBOMCcTBa, monyuyeHue. Hcnonb3oBanue ¢ocaroB B KaYeCTBE MHUHEPATbHBIX
yIOOpEHUH.

O6mas xapakrepuctuka 3neMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTEPHBIE CTETICHH OKHCJICHHUS.

VYrnepon, annoTponHble MOAU(PUKALINH, PACIIPOCTPAHEHHUE B IPUPOJIE, PU3UUECKHE
U XUMHUYecKHe cBoMcTBa. AncopOuus. Kpyrosopor yriaepoga B mnpupojge. OKcuabl
yriaepona, ux (pu3NYecKue U XMMHUYECKHE CBOMCTBA, JACWCTBHE HA KUBbIE OPraHU3MBI,
NOJydeHHEe M MPUMEHEHHE. OKOJOTMYECKHE IMpOOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumore3a ri00aqbHOTO TOTEIJICHUS KJIMMAaTa, MapHUKOBBIA A(D(EKT.
VYronbHas KUCIOTa U €€ COJM, UX (PU3NYECKHUE M XUMHUYECKHE CBOICTBA, MOIYy4YECHUE
u npumenenue. KaudecTBeHHass peakuuss Ha KapOoHar-uoHbl. Hcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIEHHOCTH U CETLCKOM XO3SIICTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSIX
yriaepoja (MeTaH, 3TaH, 3THJIEH, aleTUJIeH, 3TaHOJ, TJMIEPUH, YKCYCHas KHUCIOTa).
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB (YroJib, MPUPOAHBIN a3, HEPTH), MPOAYKTHI HX
nepepadoTku (0eH3UH), UX POJIb B OBITY M MPOMBIIILIICHHOCTH.

[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OeiKax, YriieBojax — U Ux
PO B >KM3HU 4eJoBeKa. MarepuaibHOE €IMHCTBO OPraHMYECKUMX M HEOPTraHUYECKUX
COCIMHECHU.

Kpemuuii, ero ¢usnueckue u XMMUYECKHE CBOMCTBA, MOJYyYEHHE M MPUMEHEHUE.
CoenuHenust kpemHus B npupozae. Oo6mme npeacrasieHus o6 okcuae kpemuus (IV)
U KpeMHHeBOW kuciore. CHiMKaThl, WX UCHOJb30BaHUE B OBITY, MEIUIIHMHE,
MPOMBIIIEHHOCTH. BaskHelne CTpouTeNbHbIE MaTepualbl: KEpaMuKa, CTEKJIO0, LIEMEHT,
O0etoH, xene300eToH. I[IpoGnembl 0€30MacHOr0 HCHOIB30BAaHUSI  CTPOUTENBHBIX
MaTepHalioB B MMOBCEIHEBHOMN KU3HHU.

Xumuueckuu dSKCnepumenm:

M3ydeHUE OO0pa3I0B HEOPTraHWYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IPOBEICHUE KAYECTBEHHBIX pEakUUil Ha XJIOPUI-MOHBI M HAOIIOJEHHE IPU3HAKOB HUX
IPOTEKAHMs, OMBITHI, OTpakarolue (PU3NYECKUE M XUMHUUYECKHUE CBOWCTBA TaJOr€HOB
U HUX COEAMHEHHH (BO3MOXHO HCIOJIb30BAHME BUJECOMATEPHANIOB), O3HAKOMIICHUE
c oOpa3mamMu XJOpUAOB (TajJOreHHIOB), O3HAKOMIICHHE C OOpasllaMu cepbl U €€
COEMHEHUAMH (BO3MOXHO MCIOJB30BAHUE BUEOMATEPUAIIOB), HAOIIOACHHE TpoLiecca
OOyraMBaHUs caxapa Moj JeHCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KUCIIOThI, U3y4yEHUE
XUMHUYECKUX CBOMCTB pPa30aBIEHHOW CEPHOM KHUCIOTHI, NPOBEICHHE KaueCTBEHHOU
peakuu Ha cyiab(paT-MOH M HAONIOJCHHME INpHU3HAKa €€ MPOTEKaHMs, O3HAKOMIICHUE
c ¢usnueckuMu CBOMCTBaMU a3oTa, Gochopa W UX coeAuHEHUH (BO3MOKHO
UCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), 00pas3liaMu a30THBIX U (OCPOPHBIX yTO0OpEHUN,
nojydyeHue, coorpaHue, paclio3HaBaHUE U M3YUYEHHE CBOWCTB aMMMaka, MpPOBEICHUE
KAueCTBEHHBIX PEaKIMil Ha MOH aMMOHHUSA U QocdarT-uOH M U3Yy4YEeHHE MPU3HAKOB UX
IIPOTEKAHUs, B3aUMOJACHCTBUE KOHLIEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIbIO
(BO3MOKHO HKCIIOJIb30BaHUE BUAEOMATEPUANIOB), U3YUYE€HHUE MOJIEIEH KPUCTATIMYECKUX
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pelieTok anMasa, rpaduta, (QyiiepeHa, O3HAKOMIIGHHE C MPOIECCOM aJcopOLUU
pPacTBOPEHHBIX BEILIECTB AKTHMBUPOBAaHHBIM YIJIEM M YCTPOWCTBOM HPOTHUBOrasa,
noiaydeHue, coOupaHHe, paclio3HAaBaHWE W W3YYEHHE CBOICTB VIJIEKHCIOTO Trasa,
NPOBE/ICHNE KAYECTBEHHBIX pEaKIMid Ha KapOOHAT M CHIMKAT-UOHBI M WU3YYCHHE
NPU3HAKOB WX  TMPOTEKaHWs, O3HAKOMJIEHHE C  TPOAYKIHMEW  CHIMKATHON
MPOMBILIUIEHHOCTH, pEHICHHE OHKCIEePUMEHTAIbHBIX 3amad 1Mo Teme «BaxkHeimme
HEMETAJUIbl U UX COSAMHEHUSD.

MeTtaJsibl M X COCAMHEHUS

OO0mas xapakTepruCTUKa XUMUUYECKUX JJIEMEHTOB — METAJJIOB HA OCHOBaHUU HX
nojoxeHus B llepuonmueckor cucreme xumuueckux dneMeHToB /.M. Menneneea u
cTpoeHuss aroMoB. CTpoeHHEe MeETauioB. MeTamueckas CBA3b U METaJUIMYeCKast
KPUCTAJUIMYECKAsT pelIeTKa. JNEKTPOXUMHUYECKUN psll HaNpsHKEHUHM — METaslioB.
duznyeckne u XUMUIECKHE CBOMCTBa MeTa/IoB. O01Ire crioco0bl MOTyYeHUSI METaJIOB.
[ToHsiITHE O KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3AIIUTH UX OT KOppo3uu. CriiaBel
(cTanb, yyryH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY M MPOMBIIINIEHHOCTH.

[[lesounble MeTaIbl: TOJNOKEHHWE B llepuoguueckoil cUCTEME XUMHYECKUX
anemeHTtoB [[.M. MeHaeneeBa, CTpo€HHE HX aTOMOB, HAaXOXIECHHUE B MPUPOJIE.
dusznyeckue M XHMHYECKHE CBOMCTBa (Ha mpuMepe Hartpus W Kamus). OKCHIIbI
Y TUAPOKCHUIBI HATPUSA U Kauusl. [[puMeHeHne MEIOYHBIX METAUIOB M KX COCAUHEHUM.

[I{erouHO3€MENBHBIE METAJUIBI MArHUM U KaJbLWW: monoxenue B [leprnoanueckon
cucremMe xuMuieckux 3semeHToB J[.1. MenaeneeBa, CTpoeHUE UX aTOMOB, HAX0XKIACHUE
B npupoge. Pu3nueckne M XMMUYECKHE CBOMCTBA MarHus W Kaiuplus. Baxueimme
COCIMHEHUSI KalblMs (OKCHA, THUAPOKCHA, coyi). JKEeCcTKOCTh BOABI M CIIOCOOBI €€
YCTpPaHEHMUSI.

AmomuHuii: nonoxkenue B Ilepuonnueckoil cucreMe XUMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa, CTpOEHHE aroma, HAXOXKJIEHUE B mpupoge. Pusuyeckue u
XUMUYECKAE CBOWCTBA aOMHUHUSA. AMQOTEpHBIE CBOWCTBA OKCHAA M THIPOKCHIA
ATFOMUHUSL.

Kenezo: nonoxkenune B Ilepronnueckold CUCTEME XHUMHUYECKHUX DJIEMEHTOB
.. MenneneeBa, CTpOEHHE aroma, HAXOXIAECHUE B Ipupone. DPusnueckue
U XUMHUYECKHE CBOMCTBA kene3a. OKcuabl, ruipokcuibl U conu xenesa (1) u xenesza
(IIT), nx cocTaB, CBOMCTBA U MOTyYCHHUE.

Xumuueckuiu dsxcnepumenm:

03HAKOMJICHHE ¢ 00pa3llaMH METaUIOB U CILJIaBOB, MX (PM3WUECKHMMHU CBOMCTBAMH,
W3yYE€HHE  PE3YyJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXHO  HCIIOJb30BaHUE
BHJICOMATEPHAJIOB), 0COOCHHOCTEH B3aMMOICHCTBUS OKCH/IA KaJIbIIUS U HATPHUS C BOJOM
(BO3MOXHO UCIOJIb30BAHUE BUJICOMATEPUATIOB), UCCIICIOBAHNE CBONCTB JKE€CTKOU BOJIBI,
mpoiiecca ropeHus xkeye3a B KUCI0poie (BO3MOXKHO UCIIOIB30BaHUE BUIEOMATEPUAJIOB),
MIPU3HAKOB MPOTEKaHUs Kau€CTBEHHBIX PEaKIMil Ha MOHBI (MarHus, KajabIlUsl, aTFOMUHUS,
nuHka, xenesa (II) u xenesa (III), menu (II), HaGmromenne W omMcaHue MPOIECCOB
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OKpalllUBAHUA IIIIAMCHHU MOHAMH HATPUA, KAJIUA U KaJIbIWA (BO3M0}KHO HUCIIOJIB30BaHUC
BI/IIIGOMaTepHaJIOB), HCCJICAOBAHHUC aM(bOTepHBIX CBOICTB THUAPOKCHU A aJIIOMUHUA
TUAPOKCHU A IMHHKA, PCIICHUC OKCIICPUMCHTAJIBHBIX 3aada4 II0 TCEMC «Baxueimue
MECTAJJIbI U UX COCOAUHCHUA).

XUMHUSA U OKPY/KaIOLIas cpeaa

BemectBa u marepuanbl B TOBCEAHEBHOW JKM3HM 4YelloBeKa. besomacHoe
WCIIOIb30BAaHUE BEIIECTB M XHMHYECKMX peakiuii B ObiTy. IlepBas momorib
MPY XUMUYECKUX 03KOTax U OTPABIICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpyKaroled cpenapl (mpeaenabHas JAOMycTUMAas
KoHIleHTpanus BemiecTB (nanee — IIJIK). Ponb xumMum B pelieHUH SKOJIOTHYECKHUX
pooJIeM.

Xumuueckutl S9KCnepumMeHm:
u3ydeHrne oOpa3loB MaTepHayioB (CTEKJIO, CIUIAaBhI METaUIOB, MOJUMEpPHBIC
MaTepHuaJbl).

Mesicnpeomemnvle ceazu

Peanmzanusa MeXnpeIMETHBIX CBs3ed IIpU M3YYEHHMM XUMHMM B 9 Kiacce
OCYILIECTBIIAETCS YEPE3 UCMOJb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYUYHbIX MOHATUHI, TaK
Y TOHSATHUH, SIBISIOIIMXCA CUCTEMHBIMHM [JISI OTHAEIBHBIX IPEIMETOB €CTECTBEHHO-
Hay4HOI'0 IUKJIA.

OO1111e ecTeCTBEHHO-HAYUHbIE IOHATHSA: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUs,
aHallu3, CHUHTE3, KJIacCU(PUKaAIus, TEePUOJUYHOCTb, HAONIO/IEHUE, SKCIIEPUMEHT,
MOJICTMPOBAHUE, U3MEpPEHUE, MOJENb, SIBICHUE, MapHUKOBBIA 3(PQeKT, TeXHOJIOrus,
MaTepuabl.

@®u3nka: Marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ], WU30TOIbI,
PaguOaKTUBHOCTb, MOJIEKYJA, YJIEKTPUUYECKUN 3apsil, TPOBOJHUKH, IMOIYITPOBOIHUKH,
JTURIIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TENIO0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpUCTAJTMYECKas pEIIeTKa, CIUIaBbl, (U3NUECKUE
BEJIMYMHBI, E€IUHULBI W3MEPEHUSA, KOCMHMYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3/bI,
Comnnue.

buonorus: ¢orocuHTes, AbixaHue, Ouocdepa, HSKOCUCTEMa, MUHEPAIbHbIE
yA00pEHMs, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

I'eorpagus: atmocdepa, ruapocdepa, MHUHEpaybl, TOPHBIE IMOPOJbI, IOJIE3HbIE
HCKOIIA€MBIE, TOILJIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBI 110 XUMHNH
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne XWMHUM Ha YpPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs HAIpaBJIECHO
Ha JOCTH)KCHHE OOYyYarOIIMMUCS JIMYHOCTHBIX, METalpEeIMETHbIX W TPEAMETHBIX
pe3y/IbTaTOB OCBOEHHS Y4eOHOTO MpeMeTa.

JIMUHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC Pe3yIbTaThl OCBOCHHMSI ITPOIPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B XOJC¢ OOydYEHHUS XMMHH B EIMHCTBE Y4YCOHOW M BOCHHUTATEIbHOMU
JeSITEJIBHOCTA B COOTBETCTBUHU C TPAAUIIMOHHBIMH POCCUMCKHUMH COILIMOKYJIbTYPHBIMH H
JTYXOBHO-HPABCTBEHHBIMU [IECHHOCTSIMH, IPUHITHIMU B OOIIIECTBE MPaBHJIaMH U HOPMAMHU
TIOBEJICHUS M CITIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COITUATA3AIINN
00 yJarommxcsl.

JIMYHOCTHEBIC pe3yJIbTaThI OTpaKaroT TOTOBHOCTh o0 yJaroImuxcs
PYKOBOJICTBOBATLCSI CHCTEMOM IMO3UTHUBHBIX IICHHOCTHBIX OPHCHTAIMKA M pacIIupCHHE
OITBITA JEATEIILHOCTH HA €€ OCHOBE, B TOM UHCJIC B YaCTH:

1) maTpuoOTHYECKOr0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOIICHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
W HAaydyHOMY HACJEIHWIO, TOHMMAaHUs 3HAYEHUS XUMHUYECKOM HayKu B KU3HHU
COBPEMEHHOI'0  O0IlIECTBa, CHOCOOHOCTH BJAAETh JIOCTOBEPHOM HMHpoOpManuen
O TMEpPEeOBbIX AOCTHKEHUSX W OTKPBITUSX MHPOBOM U OTEYECTBEHHOW XHMMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

IPEACTABJIEHUS O COLMAIBHBIX HOpMaxX U MPaBUJIaX MEXKIMYHOCTHBIX OTHOLIECHUM
B KOJJIEKTUBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, yueOHO-
MCCIIEN0BATENBCKOW, TBOPYECKOM W JIPYIrMX BHAAX JEATEIBHOCTH, TOTOBHOCTH
K Ppa3HOOOpa3HOW COBMECTHOM JESATENbHOCTHM TIPU  BBIMOJIHEHWU  Y4YEOHBIX,
MO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUECKUX SKCIIEPUMEHTOB, CO3JJTaHUU YI€OHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aWMMOINOHMMAHHIO M B3aMMONOMOIIM B IPOLECCE ITOU
y4eOHOHM JEsTeNbHOCTH, TOTOBHOCTU OLIEHMBATHh CBOE IOBEJECHUE U IMOCTYNKH CBOUX
TOBAapUIICH C IIO3UIMM HPABCTBEHHBIX U IIPABOBBIX HOPM C YYE€TOM OCO3HAHMS
IIOCJIEICTBUH ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOI' O MO3HAHMS:

MHUPOBO33PEHUYCCKUX TIPEJICTABICHU O BEIIECTBE W XUMHUUYECKOW pEaKIIHH,
COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABIISIIONIUX OCHOBY
JUTsl TIOHMMAaHMs CYIIHOCTH HAy4YHOM KapTHUHBI MHpA, MPEJCTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOBI, B3aUMOCBS3SIX YEIOBEKA C MPUPOTHOU CPEIOH,
O POJIM XMMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;
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IIO3HABaTEIbHBIX MOTHBOB, HAaNpPABICHHBIX Ha IIOJYyYEHUE HOBBIX 3HAHUM
10 XUMHUH, HEOOXOUMBIX JJIs1 O0BSICHEHHSI HAOII01aEMBIX ITPOLIECCOB U SIBICHUN;

MO3HABATEIbHON, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIBTYPbl, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOM PadOThI C YyUEOHBIMU TEKCTaMU, CIIPABOYHOMN JTUTEPATYPOU,
JIOCTYITHBIMU TEXHUYECKHUMU CPEICTBAMU UH(POPMALTMOHHBIX TEXHOJIOTHA;

uHTEpeca K OOYYEHMI0O U T[O03HAHUIO, JIIOOO3HATENBLHOCTH, TOTOBHOCTHU
U CIIOCOOHOCTH K caM000pa30BaHUIO, POEKTHON M UCCIIEAOBATEIbCKON AESITETbHOCTH,
K OCO3HaHHOMY BBIOOpPY HANPaBJICHHOCTH U YPOBHSI 00yU€HHUS B JaJIbHEHIIIEM;

4) popMupoBaHMA KYJIbTYPbI 310POBbS:

OCO3HAHMS IIECHHOCTH >KU3HHW, OTBETCTBCHHOI'O OTHOIICHHSI K CBOEMY 3710POBBIO,
YCTaHOBKH Ha 3I0POBBINA 00pa3 >KW3HHU, OCO3HAHUS MOCIEIACTBUA M HEMPHUATHS BPEIHBIX
NpUBBIUEK (YIMOTPEOJICHHUsS] aJIKOTOJII, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH
COOIOZICHUST TIPaBUJ OE€30MACHOCTH TpH OOpaIleHHH C XUMUYECKUMH BEIIECTBAMU
B OBITY M peajbHON KU3HU;

S) Tpy10BOro BOCIIUTAHUSA:

UHTEpeca K IMPaKTUYECKOMY H3Y4YEHHIO NMpodeccuil M TpyAa pasinyHOro poja,
YBaXEHUE K TPYLY U pe3yibTaTaMm TPYIOBOH JEATEIbHOCTH, B TOM YKCIIE HAa OCHOBE
NPUMEHEHUSI MPEIMETHBIX 3HAHUN MO XMMHUH, OCO3HAHHOT'O BBIOOpA WHIMBHAYAJIbHOU
TPACKTOPUU MPOJOJDKEHUsT 00pa3oBaHUA C Y4YETOM JIMYHOCTHBIX HMHTEPECOB
U CHOCOOHOCTM K XHMMHH, OOIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHENMIHOU
npoeCCUOHANBHON JEATEIbHOCTH U Pa3BUTUS HEOOXOAHWMBIX YMEHUH, TOTOBHOCTh
aarTHpOBaThCs B MPOECCUOHATIBHON Cpelie;

6) 7K0JIOrHYecKOro BOCIIUTAHUSA:

AKOJIOTMYECKHU IIeJICCO00Pa3HOr0 OTHOIICHUS K TMPHUPOAEC KaK UCTOYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CYIIIECTBOBAHMS, TOHMMAaHUS [ICHHOCTH 3I0POBOT0 U 0€30I1acCHOTO
oOpa3a JKU3HH, OTBETCTBEHHOIO OTHOIICHHS K COOCTBEHHOMY (DU3UUYECKOMY
U TICUXWYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTU COOJIOJEHUS MPaBUi 0€301macHOTo
MOBE/ICHUS TIPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYAIHIX, YTPOKAIOIIUX 3I0POBBIO
Y JKH3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSITh 3HAaHMS, TMOJydaeMble TMpU H3YYEHUH XUMHH,
JUIS pellieHus 3a/ad, CBA3aHHBIX C OKPYXKaOIICH MNPUPOIHONW CPEeOoi, IMOBBIIMICHUS
YPOBHS 9KOJIOTHYECKON KYIbTYPHI, OCO3HAHUS TJI00ATBHOTO XapaKTepa dKOJOTHISCKUX
po0JIeM U IMyTeH UX PEIICHUS ITOCPEICTBOM METO0B XUMUH,

9KOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEIHLHOM,
KOMMYHUKATHUBHON U COLIMATIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B COCTaBe METaNpeIMETHBIX  PEe3yJIbTaTOB BBIJICIISIIOT 3HAYUMBbIE
TU1s1 (hopMUpOBaHUST MUPOBO33PEHUS OOIIIEHAYYHBIE TTOHATUSI (3aKOH, TEOpHsl, TPUHIINII,
runore3a, GakT, CHCTeMa, MPOIECC, IKCIIEPUMEHT U APYTOe), KOTOPhIE HCIIONb3YIOTCS
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B €CTECTBEHHO-HAYUHBIX YYCOHBIX TIPEIMETaX U TO3BOJISIOT HA OCHOBE 3HAHUHN M3 ITUX
npeaMeToB (OpMUPOBATH MPEJACTABICHUE O IIEJIOCTHOM HAay4YHOW KapTHUHE MUPA,
U yHHUBEpCAIbHBIC Y4YeOHBIC JEWUCTBUSI (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIC,
PETYJISTUBHBIC), KOTOPBIE o0ecrneynBaroT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOU e TEeIHHOCTH.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBUA
ba3oBble joruueckue 1ecTBUS:

yYMEHHE HCIONb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TIPU OCBOCHWW 3HAHUIL:
pacKpbIBaTh CMBICT XUMHUUYCCKHX IOHATHH (BBIICIATh WX XapaKTEpPHBIC IPU3HAKH,
yCTaHABJMBATh B3aMMOCBSI3b C JAPYTMMH TMOHATHUSIMH), HCIOJB30BaTh TOHSATHUS
Ui OOBSICHEHMSI OTIENbHBIX (PAaKTOB U SBJICHUH, BbHIOMpAThb OCHOBAHUS U KPUTEPUU
Ui KJaccu(UKay XMMHYECKUX BEIIECTB M XMMHYECKUX PEaKIMi, YCTaHABIMBATh
NPUYUHHO-CIICJICTBEHHBIE CBSA3M MEXIy OOBEKTaMU H3Y4YCHHS, CTPOUTH JIOTUUYECKUE
paccyxkneHus (MHAYKTHBHBIC, ACHYKTHBHBIC, IO AaHAJIOTHUH), IPOBOJUTH BBIBOIBI
U 3aKJIIOYCHHS;

yMEHHE TpPHUMEHATh B  Tpolecce TMO3HaHWS  TOHATUSA  (IpeaMeTHBIC
U METamnpeaMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJENHU, WCIOIb3yeMbIe B XHMHH,
npeoOpa3oBhIBaTh MIMPOKO MPUMEHSIEMbIE B XHUMHH MOJCIbHBIC TPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUYecKast (hopMyia U ypaBHEHUE XUMUYECKOM
pEaKIMy — MPU PEIICHUU Y4eOHO-TTO3HABATEIbHBIX 3a]a4, C Y4€TOM ATUX MOJEIbHBIX
MPEJICTABIICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU HM3y4aeMBbIX
OOBEKTOB — XHMHYECKUX BEIIECTB W XUMHUYECKUX PEAKIMH, BBISBIATH O0OIIHe
3aKOHOMEPHOCTH, TPUYMHHO-CIICACTBEHHBIE CBSI3M WM NPOTHUBOPEUMS B H3y4aeMbIX
nporeccax u siBICHUSX.

Bba3oBrble ucciienoBarebCKue 1eiiCTBUA:

YMEHUE HCIIOJb30BaTh IIOCTABJIEHHBIE BOINPOCH B KAauyeCTBE MHCTPYMEHTa
NO3HAHMS, a TAK)KE€ B KaueCTBE OCHOBBI JUIsl (DOPMUPOBAHUS T'MIIOTE3bl MO MPOBEPKE
IPAaBUIIbHOCTU BBICKA3bIBAEMbBIX CYXICHUN;

OpUOOpETEHHE OMbITa [0 IJIAHUPOBAHMIO, OpPraHM3allMM U  MPOBEJIECHUIO
YYEHUYECKHX 3KCIIEPUMEHTOB, YMEHHE HA0IFOAATh 32 XOA0M IIPOLIECCa, CAMOCTOATEIBHO
IIPOrHO3UPOBATH €0 PE3YNbTaT, GOPMYIHPOBATH OOOOLIEHUS U BBIBOJIBI IO PE3YJIbTaTaM
IIPOBEJIEHHOT' O OMbITA, UCCIIEI0BAHNUS, COCTABIISITh OTYET O MPOIEIAHHON padoTe.

Pabora ¢ undgopmanmei:

YMEHHE BBIOMPATh, aHATM3UPOBATH M HHTEPIIPETUPOBATH HH(DOPMAITUIO PA3ITMUHBIX
BUJIOB U (OpM TIpe/CTaBleHUs, MOTYyYaeMyl0 W3 Pa3HBIX HCTOYHHKOB (HAYyYHO-
MOMYJISIPHAS JIUTEpaTypa XUMHUYECKOTO COJIEp)KaHUsI, CIIPAaBOYHBIE TTOCOOUS, PeCypChl
NuTepHera), KpPUTUYECKHM  OLIEHUBATh  MPOTUBOPEYMBYID UM  HEIOCTOBEPHYIO
uHdOpMAIHIo;
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YMEHUE TNPUMEHATh PA3JIUYHbIE METOABl M 3alpoChl IpPHU IOUCKE U OTOOpE
MH(}OpPMAaIIMK U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJIs1 BBIOJHEHUS Y4€OHBIX
Y TIO3HABaTENbHBIX 3aJad OIPEAEIICHHOI0 THIA, NMPUOOPETEHUE OIbITa B 00JacTH
UCIOJb30BaHUS ~ MH(MOPMALMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTMH,  OBJIaJICHUE
KyJbTYpPOU aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO
BBIOMpATh ONTUMAlbHYIO (QOpMY MpeacTaBieHUss HHQOpPMAIMUM W WILTIOCTPUPOBATH
pelaemMble 3314l HECJIOKHBIMHM CX€MaMHU, AMarpaMMaMHi, IpyruMu popMamu rpapuxku
1 UX KOMOMHAIIUSIMH;

YMEHHE  MCHONb30BaTh M  aHAIM3UpOBATh B Ipolecce  ydeOHOU
U HCCIEI0BAaTENbCKON AESTENbHOCTH WH(GOPMAIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOT'0 XO3ICTBAa M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH PUPOIHOM CPEeIbl.

KomMmyHHKAaTHBHbIE YHUBEPCAJIbHbIC Y4eOHbIE H1eiiCTBUS

yYMEHHE 3aJjaBaTh BOIPOCH (B X0/ auanora M (Win) AUCKYCCHUU) IO CYUIECTBY
o0CyXJ1aeMOi TeMBbI, (POPMYIIMPOBATH CBOM MPEII0KEHUS OTHOCUTEILHO BBITIOJTHEHUS
MPEJIOKEHHOM 3a1a4H;

NpUOOPETEHUE OMbITa MPE3CHTAIMU PE3YyJIbTAaTOB BBHIMOJHEHUS XUMHUYECKOTO
DKCIIEpUMEHTa (J1TaAOOpPaTOPHOTO OIbITa, Ja0OpaTOpHOM pPabOTHI MO HCCIEAOBAHUIO
CBOICTB BEIIECTB, Y4EOHOTO MTPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU  I1O3HABATEJIbHOU
U MCCIIEA0BATENILCKON JCSITEIbHOCTH MPU PEIICHUH BO3HHUKAIOIIUX MPOOJIEM Ha OCHOBE
ydeTra OOIIUX MHTEPECOB M COIIACOBaHUS MO3UIUN (00CYXIAeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE€ IITYPMBD», KOOPAUHALIMSI COBMECTHBIX JEWCTBUM, ONPEACIICHHE KPUTEPUEB
IO OIEHKE KA4eCTBA BBIMOJIHEHHOW paObOTHI U APYyTHUE);

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUA:

YMEHUE CAaMOCTOSTENIBHO ONpEAeNATh UeNU JACSITeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATH M TPU HEOOXOIWMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTh, BBIOMpaTh Hambonee 3(PQPEeKTUBHBIE CIMOCOOBI peHIeHHUs Y4eOHBIX
U TIO3HABATENbHBIX 3a7ad, CaMOCTOSTENbHO COCTAaBIATh WM KOPPEKTUPOBATH
NPEAJIOKECHHBIN alTOPUTM JEHCTBUI MPU BBHIMOJIHEHUH 33/1aHUN C yIE€TOM IONyYSHHS
HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSIX, OICHUBATH
COOTBETCTBHME IIOJYYEHHOI'O pe3ysibTaTa 3asBICHHOW LIEJIH, yYMEHHUE HCIOIb30BaTh
Y aHAJIM3UPOBATh KOHTEKCTHI, MIPeIjlaraéMble B YCIOBUH 3aJaHUM.

HPEIMETHBIE PE3YJIbTATDBI

B cocraBe mpenMeTHBIX PEe3yJbTaTOB MO OCBOCHUIO 00SI3aTEIBHOTO COJNIEpKAHUS,
YCTaHOBJIEHHOT'O JTaHHOW (enepanbHOil paboueil mporpaMMoM, BBIJEISIOT: OCBOSHHBIS
OOy4JarIMMHUCS HAy4YHbIC 3HAHUS, YMEHUS W CHOCOOBI JEUCTBUM, crenupuyecKue
JUISL TIpEAMETHOM 00JacTh «XHUMUS», BHIBI JIEATEIBHOCTH TO TOJIYYCHUIO HOBOTO
3HAHMSI, €r0 MHTEPIIPETAIINH, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX yIEOHBIX
Y HOBBIX CUTYaIUsX.
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K xonmy oOyuenus B 8 kiacce y oOydaromerocs OyayT chopMupoBaHbl
CJIEYIOIINE MPEAMETHBIE PE3YIbTAThI 10 XUMHUHU:

pacKpbIBaThb CMBICI OCHOBHBIX XHWMHYECKMX [MOHSATHUW: aToM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO, CMECh (OAHOPOIHAA
U HEOJHOpPOJHAsA), BAJCHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsipHas Mmacca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBas 10JI1 XUMHUYECKOT0 3JIEMEHTA
B COCAUHEHHHM, MOJIAPHBIA 00BEM, OKCHJA, KHCJIOTa, OCHOBaHUE, COJb,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKas peakiys, KiaccupuKanus
peaKUuii: peaklMi COCAUHEHNUs, PEAKLIUN PA3JI0KEHUs, PEaKIUH 3aMELICHUs, PEaKIIu1
oOMeHa, 9K30- U IHAOTEPMUUYECKUE PEaKIMH, TEIIOBON 3P EKT peakluu, SApO aToMa,
ANIEKTPOHHBIM CJIOW aroMa, aroOMHas OpOUTallb, PaguyC aTOMa, XUMHUYECKas CBS3b,
NOJISIpHAs M HENOJISIpHAsh KOBAJICHTHAs CBsI3b, MOHHAs CBS3b, MOH, KATHOH, AaHHOH,
pacTBOp, MaccoBasi J0J1sl BellecTBa (MTPOLIEHTHAs KOHIIEHTpAIUs1) B PACTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUN U TPUMEHSTh 3TH
MOHSITHUS TIPU ONKMCAHUU BEILIECTB U UX MPEBPAICHHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY [UJIsl COCTaBJ€HHS (OpMYINl BEIIECTB
Y YPaBHEHUU XMUMUYECKUX PEAKIUN;

OIpENENITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIICHb
OKHMCIICHUSI DJEMEHTOB B OWHApHBIX COCAUHEHMSX, MPUHAMICKHOCTh BELIECTB
K OIPEIeNICEHHOMY KJacCy COeIMHEHUH 1o ¢GopMynaM, BHJI XUMHUYECKOW CBSI3U
(KOBaJICHTHAsI 1 MIOHHAs) B HEOPTaHUYECKUX COCUHEHUSAX;

packpsiBaTh cMmbich [lepuoanueckoro 3akona JI.1. MeHneneeBa: 1eMOHCTPUPOBATH
NOHUMaHUE TMEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHMX 3JEMEHTOB OT HX
nosiokenust B llepuoanueckoil cucreMe, 3aKOHOB COXpPAHEHHsSI MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUSI, 3aKOHa ABOTaJpoO; ONUCHIBAThH
U XapakTepu3oBaThb TabmuuHyo Qopmy Ilepuognyeckoil cUCTEMbl XHUMHUYECKUX
AJIEMEHTOB: Pa3iNyaTh MOHATUS «MJIaBHas mnoAarpynna (A-rpymnma)» U «noOo4yHas
noarpynmna (b-rpynmna)», manbsie u Oonbllie NEPUOAbI, COOTHOCUTH OOO3HAUYEHMS,
KOTOpple uMerTcs B Tabmuie «llepmonnueckas cucremMa XMMHUYECKHX 3JIEMEHTOB
J.N. MenneneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHSI aTOMOB XMMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsj sapa, OOLIee YUCIO 3JIEKTPOHOB M PACIPEACIICHHE UX IO
AJIIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIMPOBATh  XMMHYECKHE  BJEMEHThl, HEOPraHWYeCKHe BELIECTBa,
XUMUYECKHE peakuuu (M0 YHMCIy M COCTaBy YYACTBYIOIIMX B pEAKIMH BEIIECTB,
10 TETIOBOMY 3D PEKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMUUYECKHUE CBOMCTBA BEIIECTB PA3IMUHBIX
KJIACCOB,  MOATBEPXKJas  OMNHCAaHUE IpUMEpaMu  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOILIMX XUMHUYECKUX PEAKLINA;

IPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKAHUS XMMUYECKUX MPEBPALIEHUI B PA3IMYHBIX YCIOBHSIX;
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BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIDHYKO MAacChl BEIIECTB,
MAacCCOBYIO JIOJIF0 XUMUYECKOr0 AJieMeHTa 1Mo ¢GopMyse COSAMHEHHSI, MAaCCOBYIO OO
BEILIECTBA B PaCTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIIUU;

MIPUMEHSTh OCHOBHBIE ONEPAllUK MBICIIUTEIILHON JIEATEIbHOCTU — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHHE, CHCTEMATHU3AINI0, KIACCU(UKAIUIO, BBISBJICHUE MPUYMHHO-
CJIICJICTBEHHBIX CBSI3€M — JUISI M3YYEHHUS] CBOWMCTB BEHIECTB M XMMHUYECKHUX PEAKIHM,
€CTECTBEHHO-HAYYHbIC METOIbI TIO3HAHUS — HAOJI0/IEHNEe, U3MEPEHUE, MOJICIIMPOBAHUE,
AKCHEPUMEHT (PEAJIbHBIN U MBICIICHHBIN );

CJIeIOBaTh TMpaBUiiaM TIOJB30BAHMS XUMHUYECKOM TMOCYI0M # J1a00paTOpPHBIM
0o0OpyIOBaHHEM, a TaKXe TMpaBUjaM OOpallleHusT C BEIIECTBAMH B COOTBETCTBUH
C MHCTPYKILMSIMU IO BBIIOJHEHUIO JJA0OPATOPHBIX XMMUUECKUX OMBITOB IO MOJIYyYEHUIO
U COOMpaHUIO Ta3000pa3HBIX BELIECTB (BOAOPOAA M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNPENEIEHHON MAacCOBOW J0JIE pACTBOPEHHOI'O BEIIECTBA, IJIAHUPOBATH
U TMPOBOJUTh XUMHUUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOUYEH
¥ KHUCJIOT C TIOMOIIBIO MHANKATOPOB (JIakmyc, (heHoabTaaenH, METHIOPAHK U APYTHE).

K xoHmy oOyduenus B 9 kiacce y oOydaromerocs OyayT chopMupoBaHbl
CJIEYIOIINE MPEAMETHBIE PE3YyIbTaThl 10 XUMUHU:

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUI: XUMUUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb,
ANIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas peakUus, XUMHYECKas
CBSI3b, TEIUIOBOM 3(PEKT peakuuu, MOjb, MOJSPHBIA 00bEM, PACTBOP, JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAs] JUCCOLIMAIMS, pEaKIMd MOHHOTO OOMeEHa,
KaTaau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHUMbIe pEaKIH,
OKHCJIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINHU, OKUCIUTEND, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTaHOBJICHHE, aJJIOTpOIus, amM(pOTEpHOCTh, XUMHUYECKass CBs3b (KOBaJEHTHAs,
WOHHAs, METAJUIMYECKas), KPUCTAUIMYECKasi PEelIeTKa, KOPPO3Us METaIOB, CIUIABHI,
CKOPOCTb XMMHUYECKOM peaklUMH, HpeAenbHo paonycrumas KoHueHtpauus IIJIK
BEILIECTBA,;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHU U IPUMEHSATH 3TH
IIOHATHSA IIPYU ONMCAHNUHU BEIIECTB U UX MPEBPALLCHUN;

UCMOJIb30BaTh XHMMUYECKYI0 CHUMBOJIMKY JUIl COCTaBJI€HHS (OPMYJ BELIECTB
Y YPAaBHEHUU XMUMUYECKUX PEAKIUN;

ONpEAENATh BAJEHTHOCTh M CTENEHb OKUCIEHUS XHMHYECKHX 3JIEMEHTOB
B COCIMHEHMAX DPA3NIMYHOIO COCTABA, NPUHAIECKHOCTh BEIIECTB K ONPENCICHHOMY
KJIACCY COCJAMHEHUN 1o QopMysiaM, BUJ XMUMHUYECKOW CBSI3U (KOBaJICHTHAsi, MOHHAs,
METa/NInYecKas) B HEOPraHWYECKUX COCOUHEHUAX, 3aps] HOHA 10 XHMHYECKOU
dopmyre, xapakTep cpeibl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCAMHEHWM, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

pacKpbIBaTh CMBICII [Iepuoanueckoro 3aKOHa J.N. Menneneena
U IEMOHCTPHUPOBATh €ro IOHUMAHUE: OMUCHIBATH U XapaKTEPU30BaTh TAOIUUHYIO POpPMY
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[leproguyeckoil cUCTEMBl XUMUYECKHX DJIEMEHTOB: pa3iMyaTh TOHSTHUS «TJaBHas
noarpynmna (A-rpynmna)» u «mnobounas noarpynmna (b-rpymma)», manbsie u OoJbliue
MIEPHOJIbI, COOTHOCUTHh O0O3HAYEHUsS, KOTOPHIC MMEIOTCS B MEPHOIUYECKON TadywIle,
C YHCIIOBBIMH XapaKTEPUCTHKAMH CTPOCHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB
U 3aps sAapa, o0Iee YUCIIo SJISKTPOHOB M PACTIPEICIICHUE UX TI0 SJIEKTPOHHBIM CJIOSIM),
OOBSICHATH 00IIIE 3aKOHOMEPHOCTH B U3MCHEHUH CBOMCTB JIEMEHTOB M UX COCTUHECHUN
B TIpeieNiaX MaJIbIX MEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCCU(PUIIUPOBATh  XUMUYECKHE DJIEMEHTBI, HEOPraHMYECKHE  BEIeCTBa,
XUMUYECKAE peakinuu (10 YHUCIy M COCTAaBY YYACTBYIOIIUX B PEAKIIUU BEIIECTB,
0 TeII0BOMY 3P hEKTy, M0 N3MEHEHUIO CTETICHEH OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOLIME U cHelu(pUYecKrhe XUMMUYECKHEe CBOWCTBA
MPOCTHIX M CIIOXHBIX BEIIECTB, MOJITBEPXkIasi OMUCAHUE MPUMEpPaAMU MOJIEKYJISAPHBIX
Y MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI;

COCTaBIIAITb YPAaBHEHUSI JJIEKTPOJIMTUYECKON JMCCOLMALMUA KHUCTOT, Iesouen
U COJICH, TIOJIHBIE W COKPAIlCHHBIC YPaBHECHHS PEaKIMi MOHHOTO OOMEHa, YpaBHCHUS
pEaKInii, TOATBEPIKIAIOIINX CYIIECTBOBAHNE TEHETUYECKON CBSI3M MEXKTY BEIIECTBAMU
pa3IMYHBIX KJIACCOB,;

PacKpBIBaTh CYIIHOCTh OKUCIUTEIIHHO-BOCCTAHOBUTEIHHBIX PEAKIIHHA MTOCPEICTBOM
COCTaBJICHUS AJICKTPOHHOIO OalaHca dTUX PEaKIIUii;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BOBMOKHOCTH
MPOTEKAHMSI XUMHUUECKUX MPEBPAIICHUN B Pa3TUYHBIX YCIOBHSIX;

BBIUHCIIATh OTHOCHUTEIHHYIO MOJCKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIONIO XHMHYECKOTro dJIeMeHTa Mo (hopMyre COeTuHEHUsS], MaCCOBYIO JOIIO
BEIIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI TI0 YPABHECHUIO XMMUYECKON PEaKIInu;

coOroaTh TIpaBWJIA TOJH30BAHUS XHMHUYCCKOW TOCYIOW M J1TaOOpaTOpHBIM
o0Opy/mOBaHHEM, a TaKKe IpaBWia OOpalleHHWs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMU TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TIOJTYICHHIO
U COOMPaHUIO ra3000pa3HbIX BEUIECTB (aAMMHAKa U YIIIEKUCIIOTO ra3a);

MPOBOAUTh PEAKIWU, TOATBEPKIAIONINEG KAYeCTBCHHBIM COCTAaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATh OIBITHBIM IYTEM XJOPUAOPOMUI-, HOAUI-, KapOOHAT-,
docdar-, cunmkar-, cynbQar-, THAPOKCU-MOHDBI, KATHOHBI aMMOHUS M MOHBI U3YYEHHBIX
METaJJIOB, TPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPTAHUUECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIEPAIIUU MBICIIUTEIHLHON JIEATETbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHNe, CHUCTEMAaTH3alWio, BBISIBICHUE MPUYNHHO-CIICICTBECHHBIX
CBS3€M — I W3YyYECHUS CBOWMCTB BEIIECTB M XUMHYECKUX PEAKIUH, E€CTECTBEHHO-
HAy4YHBIE METOJIbI TIO3HAHUS — HAOIIIOICHUE, U3MEPECHHE, MOCIIUPOBAHUE, DKCIICPUMEHT
(peanbHBIN U MBICIICHHBIN).
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8 KJIACC
HanmenoBanue
Ne KomuuaectBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3aeioB U TeEM Copnepxanue o0y4eHHs
n/m 4acoB oOy4arommxcs
y4eOHOro mpeamera
IlepBoHaYa/IbHBbIE XUMHYECKHE MOHATHS
1.1 | Xumus — BakHas 5 [IpenmeT xumMuu. Poiab XUuMUM B )KU3HU PackpbIBaTh CMBICIT U3y4aE€MbIX MTOHSITUHA.
0011aCcTh YeJIoBeKa. XUMHUS B CUCTEME HaYK. PackpbIBaTh posib XMMUM B IPUPOE
€CTEeCTBO3HAHMSA Tena u BemecTBa. PU3NUECKHE CBOMCTBA | M KWU3HU YEIIOBEKA, €€ CBA3b C IPYTUMHU

Y IIPAKTHYECKON
NesATENbHOCTH
qesioBeKa

BEIIIECTB. ArperaTHOE COCTOSIHUE
BelectB. [loHsITHE O METOIaX MO3HAHUS
B XUMHUH. YNCTEIE BenecTBa 1 CMECH.
CriocoObI pa3iesieHus: CMECEH.
Xumuueckuu IKCnepumenm:
Jlemoncmpayuu:

3HAaKOMCTBO C XUMHUYECKOM MOCYI0M,
C mpaBWiIaMu pabOThI B JIAOOPATOPHUH
U IpremMamu oOpalieHus C
71a00paTOPHBIM 000PYTOBAHUEM.
dusnyeckrue CBOMCTBA 00pa3IoB
HEOPraHUYECKUX BEUIECTB — METAIIOB
Y HEMETaJLJIOB.

CrniocoOnl pazzenieHust cmecein
(¢punbTpoBaHuE, BhINApUBAHKE,
JUCTUIUTSALNSL, XpoMaTorpadus).

HayKaMHU.

Paznmuate 9ucThIC BENECTBA U CMECH;
OJTHOPOJHBIC U HEOTHOPOIHBIC CMECH.
Paznmuate pusmveckrne 1 XUMUIECKUE
SIBIICHUSL.

CrnenoBarh alropuTMaM MCIIOJIb30BAHUS
AKCIIEPUMEHTAJIbHBIX METO/IOB —
HAOJIOICHUS U DKCIIEPUMEHTA.
HaOmronates 1 onmmceiBaTh O0OBEKTHI

NIpY TIPOBEACHUH JIEMOHCTPAIIHIA

1 TaOOPAaTOPHBIX OMBITOB IO H3YYECHUIO
(U3HYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3zeseHns CMECE BEIECTB.
[TpoBOIUTE XUMUYECKUN IKCIICPUMEHT
MIpU pa3jielieHnu cMecel (Ha mpumepe
OYMCTKH MOBAPEHHOM COJIM) B XOJI€
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Jlabopamopuvie onvimol:

N3ydyenue u onucanue GU3NIECKUX
CBOMCTB 00Pa3I[0B HEOPTaHUIECKUX
BEIIIECTB.

N3yuenune cioco0oB pa3aeneHus: cMecei
(C MOMOIIIbIO MAarHUTA).

IIpakmuueckue pabomol:

No 1. TlpaBuna paGoTsl B 1abopaTopuu
U TIpYeMbl 0OpaIieHus ¢ 1a00paTOpHbIM
000pyIOBaHHUEM.

No 2. Paznenenue cmeceil (Ha mpumepe
OUYUCTKH MOBAPEHHOMN COJIN)

MpaKTU4YeCKoil paboTsl Ne 2.

CrnienoBaTh MpaBUiIaM MOJIb30BaHUS
XUMHUYECKOMN MOCYI0H U JTab0paTOPHBIM
000OpyI0BaHKHEM, a TAKXKE IPaBHIIaM
oOpalieHus ¢ XMMUYECKUMU BEIIeCTBAMU
B COOTBETCTBUU C UHCTPYKIIUEH

IIPU BBINIOJIHEHUH TPAKTUYECKOM

pabotsl No 1.

BricTpauBarh pa3BepHyThI€ MUCbMEHHbIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha UHPOPMAIIIIO U3 ydeOHUKa

Y CIIPAaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
HCIIOJIb30BATh U3YUYEHHBIN IMOHSITUWHBIN
amnmapar Kypca XUMUHU

1.2.

BemectBa
1 XUMHYECKHE
peakIu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKHE
sneMeHThl. CUMBOJIBI XUMAYECKUX
37eMEHTOB. [IpoCThIE U CIIOXKHBIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xumunueckas popmyna. BaneHTHOCTh
aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH MMOCTOSTHCTBA COCTaBa BELIECTB.
OTHOCUTENBHASA ATOMHAS Macca.
OTHOCUTENBHASA MOJIEKYJIIPHAS Macca.
MaccoBas 10715 XMMHAYECKOTO JIEMEHTA
B COCJIMHEHHUH.

Omnpenensats MpU3HAKKA XUMHUYECKUX
peaKIuil, ycIOBUS UX MIPOTEKAHUSI.
OOBACHATH CyUTHOCTh (PU3UUECKUX

Y XUMHUYECKHUX SIBJIEHUHN C TOUKHU 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHUSI.
KnaccuduuupoBats Xumudeckue
peaKiuu (1o YUCIy U COCTaBy
pearupyrommx 1 00pa3yromuxcs
BEIIIECTB).

CoctaBasaTh (HopMyJibl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTHU U ONPENCTAThH
BaJICHTHOCTH 1O (JOpMYyJiaM BEIIIECTB.
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KonunuectBo BemecrBa. Monb. MossipHas
Macca. B3auMocBs3b KOJIUYECTBA, MacChl
Y 9ucjia CTPYKTYPHBIX €IMHUI] BEIIECTBA.
Pacuersl 110 hopMysiaMm XUMHUYIECKHX
COCIUHEHUM.

dusznUeCcKre U XUMHUYECCKUEC SBICHUS.
XumMuyeckasi peakius u ee Mpu3HaKH.
3aKOH COXpaHEHHSI MacChl BEIIIECTB.
XWMUYECKUE YPaBHEHUS.
Krnaccudukarms XuMUIECKUX peaKiuit
(coenmuHeHus1, pa3IoKeHUs, 3aMEIICHUs,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnyecKkre CBOMCTBA 00pas3IoB
HEOPraHUYECKUX BEIIECTB — METAIJIOB

1 HEMETaJLJIOB.

OO6pa3iibl BEIIEeCTB KOJIMYECTBOM 1 MOJIb.
dusnueckue siBjaeHus (TJIaBJIeHNE BOCKa,
TasiHUE JibJla, paCTUPAHUE caxapa

B CTYIIKE, KUTICHUE W KOHJICHCAITHS
BOJIbI).

XuMHUYecKue SBICHUS (TOPSHHUE CBEUH,
MPOKAJIMBAHUE MEHOM TPOBOJIOKH,
B3aMMOJICHCTBHE COJIBI UJIM MeJia

C COJISIHOM KUCJIOTOR).

Hab6mroneHre npu3HakoB MpOTEKaHUS

PaccraBnsate ko3 PUIIMEHTHI

B YPaBHCHHAX XUMHUYCCKUX PEAKIIHI.
HaOGmronate 1 onuceIBaTh OOBEKTHI

IIPU TIPOBEICHUH JEMOHCTpAIUi

1 1a00paTOPHBIX OIBITOB.

[TpoBOIUTE BEIYHUCIICHUS 110 (hOpMYIamMm
XUMUYECKUX COCTMHEHUN 1 YpaBHEHUSIM
XUMUYECKUX PEAKITUM.

[IpumMeHsTh eCTeCTBEHHO- HAyYHBIC
METO/bI IO3HAHUS (B TOM YHCIIC
HaOJIOICHNE, MOJISTTUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTIepaIiuu
MBICIIUTEIIBHON JeITCIbHOCTH
(cpaBHEHuUe, Kaccudukaiys)
BricTpanBath pa3BepHyThIC MHCHbMEHHBIC
Y YCTHBIE OTBETHI C OIIOPO

Ha uH(}OpMAIIHIO U3 yueOHUKA

Y CIIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO
VCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN
amnrmapar Kypca XUMUHu
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XUMUYECKUX PEaKIMil (pa3ioKeHune
caxapa, B3aUMOJEICTBUE CEPHOU
KHCJIOTHI € XJIOPUAOM Oapusi, MOIy4eHHe
1 pazioxenue ruapokcuaa meau (1)
IIpY HarpeBaHUM, B3aUMO/ICHCTBUE
xenesa ¢ pactBopom conu menu (II).
OnbIThHI, WILTIOCTPUPYIOIINE 3aKOH
COXPAHEHHMS MaCCBhl.

Jlabopamopnvie onvimul:

Coznanue Mozeneit MoJIeKyJl
(IapocTep>KHEBBIX).

Onucanne GU3NIECKUX CBONCTB
00pa310B HEOPraHUYECKUX BEIIECTB —
METaJNIOB ¥ HEMETAJLIOB.
Habmonenne ¢pusnueckux (TuiaBieHue
BOCKA, TasTHUE JIbJIa) U XUMHUYECKUX
(ropeHue cBeuu, MPOKAIMBAHUE METHON
MIPOBOJIOKH) SIBJICHUH.

HaGmonenue u onucanue Npu3HaKkoB
MPOTEKAHUS XUMHYECKUX PEaKIIUi
pa3HbIX TUIIOB.

Buviuucnenua:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MaccChl
BELIECTB, MOJISIPHOM Macchl, MacChl

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCCOBOM JIOJIM XUMHUYECKOT'O 3JIEMCHTA
1o hopMyJsie COSTMHEHNS,;
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10 YPAaBHEHUSAM XUMUYECKUX PEAKIUM:
KOJIMYECTBA, MACCHI BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pEareHTOB UM IPOAYKTOB PEAKLIUN

Hroro no pazaeny 20

BaxHeiluue npeacTaBuTe/ I HEOPraHUY

€CKHX BEIIECTB

2.1 | Bo3nyx. Kucnopon. 6
Ilonsarue
00 OKcHIax

Boznyx — cmeck razos. CocTaB Bo3ayXxa.
Kucnopoa — anemeHT U nmpoctoe
BelecTBo. Haxoxaenue kuciopoaa

B TIpUpojie, PU3nIecKre U XUMUIECKIE
cBoiicTBa (peakiuu ropeHusi). OKCUIBIL.
[Tpumenenue kucnopoaa. Criocoonl
MOJIYYEHHUSI KUCIIOpo/ia B JabopaTopuu

Y IPOMBINIJIEHHOCTH. KpyroBopor
Kucaopoja B mpupojie. O30H —
AITOTPOITHAS MOIU(DHUKAITNS KUCIOPOIa.
TennoBoit 3¢ heKT XMMUYECKOU peaKInu,
TEPMOXUMHUYECKHUE YPABHEHUS, IK30-

U SHAOTEPMUYECKUE peakuu. TorImBo:
yrojib U METaH. 3arpsi3HEHUE BO3/1yXa,
yCUJICHHE MapHUKOBOro 3¢ dekra,
paspylieHue 030HOBOT'O CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OlpesiesieHne coaepKaHus
KHCJIOPOJIa B BO3/IyX€

[Tonydenue, cobupanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL cCOCTaBJIeHUs (DOPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKUX
peaKkuuii C yyacTHEM KHUCIOPOAA.
XapakTepu3oBaTh (OMUCHIBATH) COCTaB
BO3/yXa, (pU3NUecKre U XMMHUECKHE
CBOWCTBA KHCJIOPOJIa, CIIOCOOBI €r0
NOJTyYeHUs], IPUMEHEHUE U 3HaUCHUE
B IIPUPOJIE U JKU3HU YEJIOBEKA.
CpaBHUBaTh peaKIIMHA TOPCHHUSI

Y MEJICHHOT'O OKUCIICHUSI.

OOBACHATH CYITHOCTH IKOJIOTUIECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBathb mpaBmiaM 0€30MaCHOM
paboTHI B J1abopaTopuu

MIPU UCTIOJIF30BAHUN XUMHUYECKOM
NOCY/Ibl M1 00OPYAOBAHHUS, & TAKKE
IIpaBUJIaM OOpALLEHUS C TOPIOYUMU
BEIIECTBAMH.

[InaHupoBaTh U OCYLIECTBIATH
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Y U3y4E€HUE CBOMCTB KUCIOPOAA.
Habnronenne B3anMoAeHCTBHUS BEIIECTB
C KUCIIOPOJIOM U YCJIOBHS
BO3HMKHOBECHUS U MPEKPAIICHHUS TOPEHUS
(moxkapa).

Jlabopamopmbwiii onvim:

O3HakomJieHHEe ¢ 00pa3IlaMu OKCHIOB

1 OIMCaHUE X CBOMCTB.
Ilpaxmuueckas paboma:

Ne 3. Tlonydyenue u cobupanue
KHCIIOPO/Ia, U3y4EeHUE €r0 CBOMCTB.
Buviuucnenus:

MOJICKYJISIPHOM MacChl KHCIIOpoa U
030Ha Ha OCHOBAaHWM aTOMHOM MacChl
XHMHUYECKOT'0 DJIEMCHTA;

KOJIMYECTBA, MacChl BEIlECTBA

110 YPaBHEHUSIM XUMUYECKHUX PEaKITUi

Ha MIPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, POBOJIUTH HAOIIOCHUS,
JIeNIaTh BBIBOJIBI IO pe3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEIACHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

BbIYucisaTh KOJIMYECTBO BEIIECTBA,
o0beM raza o gopmysam.

Y4acTBOBaTh B COBMECTHOU paboTe

B TpyIIIE.

BricTpanBaTh pa3BepHyThIC THCHEMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha uHMOpMAIIHIO U3 yueOHUKa

Y CIIPABOYHBIX MaTEpPHAJIOB, TPAMOTHO
HCIOJIb30BATh U3YUYECHHBIN MOHSITUWHBIN
anmapar Kypca XuMHUH

2.2

Bonopon. [lonsitne
O KHUCJIOTaX U COJISIX

Bonopon — anemeHT u mpocroe
BelectBo. Haxoxnenue Bogopoaa

B IIpUpojie, PU3NYECKre U XUMUYECKHE
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHusa. Kucnotsl u conu.
Momnsipubliii 00beM razoB. PacueTsr

10 XUMUYECKUM YPABHCHUSIM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue

PackpbIBaTh CMBICI H3y4aeMbIX MOHITUN
Y IPUMEHSTh 3TU NOHATHUSA NPU ONMCAHUU
CBOWCTB BEIIECTB U UX ITPEBPAIICHUH.
XapakTepu3oBaTh (OMHUCHIBATH)
¢bu3HYecKue U XUMHYECKUE CBOMCTBA
BOJIOPO/JIa, CIOCOOBI €r0 MOTY4YEHUs,
MIPUMEHCHHUE.

Cobupatpk npudOp AJIs MOTYIECHUS
BOJIOPOJIA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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U pacro3HaBaHUE BOJOPOJA.
BzaumonencTBre BOgOpoaa ¢ OKCUIOM
menu (II).

Jlabopamopmuwiii onvim:
B3aumoeincTBue KUCIOT ¢ METalJlaMU.
Ilpaxmuuecxas paboma:

No 4. Tlonydyenue u cobupanue Boaopo/a,
H3y4eHUE €r0 CBOMCTB.

Buiuucnenus:

o0BeMa, KOJIMIeCTBA BEIeCTBA rasa

10 €r0 U3BECTHOMY KOJUYECTBY
BELIECTBA WJIH O0BEMY;

00BEMOB T'a30B MO YPABHEHUIO PEAKIINU
Ha OCHOBE 3aKOHA 0OBHEMHBIX OTHOIIIEHUHN
ra3oB

JUTSL COCTaBJICHUS (DOPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUM XUMUYECKHUX
PEAKIMHI C Y4aCTHEM BOJOPO/JIA.
BoraucistTe MOJISIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BEIIeCTBa.

[IpoBOaUTE pacueThl O ypaBHEHUSIM
XUMHUYECKUX PEAKIIMi: KOJIUYEeCTBa,
00BeMa, MaCChl BEIIECTBA MO U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WJIM TIPOTYKTOB PEAKITHH.

CrnenoBath npaBuiiaMm 06€30MacHON
paboThI B TabopaTopuu

MCITOJIb30BAaHUU XUMHUYECKOU MOCY IbI

1 000pyAOBaHMS, a TAKKE MPaBUIIaM
oOpailieHust ¢ TOPIOYMMH BEIIeCTBAMHU

B OBITY.

ITInaHupoBaTh U OCYILECTBIATH

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, MPOBOJIUTH HAOIIOCHUS,
JIeNaTh BBIBOJIBI IO pe3yIbTaTaM
AKCIIEPUMEHTA.

VYuyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIE

2.3

Bopna. PactBopesl.
Ilousarue
00 OCHOBaHUAX

dusnyeckue cBoMCTBa BOALI. Boa kak
pacTBOpUTEL. XMMHUUYECKHE CBOMCTBA
BOJIBL.

PackpbIBaTh CMBICIT H3y4ae€MbIX MOHITUN
Y IPUMEHSThH 3TU NOHATHS TIPU ONMCAHUU
CBOMCTB BEIIECTB U UX ITPEBPAILICHUN.
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OcHoBaHwus.

PacTtBopsl. Posib pacTBOpOB B Iipupoe
Y B )KU3HU 4esioBeka. KpyroBopoT BobI
B MMpUPOJIe. 3arpsi3HEHUE TPUPOIHBIX

BoJ. OXpaHa U OYHUCTKA NPUPOTHBIX BOJI.

HacpobimienHble 1 HEeHACBIIIICHHBIC
pacTtBOpbl. PacCTBOpUMOCTH BEIIECTB
B BoJjie. MaccoBas 1014 BelllecTBa

B pacTBOpE.

Xumuueckuiui IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelIEeCTB € pa3InyHON
pacTBOPUMOCTBIO.

BzanmopeiicTBue BOJIbI ¢ METaIaMuU
(HaTpueM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT

Y LIEJO0YEHN C MOMOUIBI0 UHINKATOPOB.
Jlabopamophvie onvimoi
HccaenoBanue ocoOeHHOCTEH
pacTBOPEHUS BEUIECTB C PA3IMYHOMN
PacTBOPUMOCTBIO.

[IpuroroBieHne pacTBOPOB

C ONPEACIEHHOW MaCCOBOU 10N
PaCTBOPEHHOI'O BEIIECTBA.
Ipaxmuuecxas paboma

Ne 5. [IpuroroBieHne pacTBOpOB

C OIPEICIICHHOW MAaCCOBOW J0JIEH

XapakTepu3oBath (pU3nYECKue

Y XUMHUYECKUE CBOWCTBA BOJIbI, €€ POJIb
KaK PacTBOPHUTEIIS B MPUPOJTHBIX
IpoLEeccax.

CocTaBnsATh ypaBHEHUSI XUMHUECKUX
PEAKLINU C YYACTUEM BOBI.

OOBICHATH CYLTHOCTh KOJIOTMYECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOTHBIX BOJI, CIOCOOBI OUHCTKHU BOJIBI
OT MIpUMECEH, MEPBI IO OXPaHE BOJ

OT 3arpsi3HEHHUS.

[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, POBOAUTH HAOJIIOICHUS,
JieN1aTh BBIBO/IBI IO pe3yJibTaTam
HKCIIEPUMEHTA IIPU MTPOBEICHUU
71a00paTOPHBIX OIBITOB U MPAKTHIECKON
paboTHI.

CnepnoBathb npaBuiiaM 0€30MacHOM
paboTHI B 1a00paTOpUU MPU
HCTIOJIb30BAaHUHN XUMUYECKOU MOCY/IbI

¥ 000pyOBaHHS.

[IpoBOANTH BHIYMCICHHS C TPUMEHEHUEM
MIOHSTHUS «MaccoBas JI0JIs BEIECTBa

B PacTBOPE».

BricTpauBaTh pa3BepHyTble TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU
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PacCTBOPEHHOI'O BEIIECTBA.
Buviuucnenus:

C MCIIOJIb30BAaHMEM IMOHSATHS «MaccoBast
JIOJISI BEIIECTBA B pAaCTBOPE»

Ha UH(OpMAIIUIO U3 yueOHUKa

U CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO
HCIOJIb30BATh NU3YUYECHHBIN MMOHSITUWHBIN
anmnapar Kypca XUMUHU

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeIUHEHUH

11

Kiaccudukarus HeopraHMIecKux
coenuaeHuit. Oxcuabl. Knaccudukarmms
OKCHJIOB: cojieo0pa3ytomue (OCHOBHEIE,
KHUCJIOTHBIE, aM(OTepHbIE)

U HecoJieo0pasyrolue.

HomenknaTtypa okcuaoB. @usndeckue
1 XUMHAYECKUE CBOMCTBA OKCHIOB.
[TonydyeHnue OKCUIOB.

OcHoBanus. Knaccugukanus OCHOBaHMIA:

1IEJI0YH U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBannii. duznueckue
Y XUMHUYECKUE CBOMCTBA OCHOBAHU.
[TonydueHne OCHOBaHUM.

Kucnorel. Knaccuduxarus Kucior.
Homenxkmarypa kucinor. @uszndeckue

Y XUMHUYECKUE CBOMCTBA KUCIOT. Psip
aktuBHOCTH MeTasuioB H.H. bekerosa.
[TonydyeHue KUCIOT.

Comu. HomeHnkiarypa coJen.
DU3NYECKUE U XUMUIECKHUE CBOMCTBA
couieid. [lonydenue conen.
['eHeTnueckas CBsI3b MEKY KJIACCAaMHU
HEOPraHUYECKUX COCTUHEHUM.

Knaccuduuuponats uzyyaemsoie
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CoctaBnsTh (HOPMYIIbI OKCUOB, KHCIIOT,
OCHOBAaHMH, COJIEN U HA3bIBATh UX

10 MEKIyHAPOJIHON HOMEHKJIIATYpe.
IIporao3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIMX XMMUYECKHX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYII BEUIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBasTh MOJIEKYJISIPHBIE YPABHEHUS
pEeaKMi, WUTFOCTPUPYIOIINX
XMMHUYECKHUE CBOMCTBA U CIIOCOOBI
MTOJIYYEHHSI BEIIECTB N3YYEHHBIX
KJIACCOB/TPYII, a TaK»Ke
NOJTBEPKIAFOIIMNX T€HETHYECKYIO
B3aHMOCBSI3b MEK/ly HUMU.
IIpon3BONUTH BBIYNCICHUS

10 YPAaBHEHUSAM XUMUYECKUX PEAKIU.
[InannpoBaTh U OCYIIECTBIATH

Ha IIPAKTUKE XUMHUYECKHE
HKCIIEPUMEHTBI, IPOBOAUTH HAOJIIOIEHUS,
JIeN1aTh BBIBO/IBI IO pE3yJIbTaTaM
SKCIIEPUMEHTA ITPU POBEACHUU
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ibl HEOPraHUUECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnbITHI, WLTIOCTPUPYIOLIAE XUMUYECKUE
CBOMCTBA KJIaCCOB HEOPTaHUYECKUX
BEILIECTB.

Jlabopamopmvie onvimol

OnpeneneHre pacTBOPOB KUCIIOT

Y IIEJIOYEN C MOMOILBI0 UHIUKATOPOB.
N3ydeHne B3auMOIEUCTBUS KUCIIOT

C METAJUIAMH, PEAKIIMK HEUTPAIU3ALIN Y.
BzaumonerncTBre pactBopa CepHOM
KUCJIOTHI ¢ okcuaoMm meau (II).
[TonydyeHue HEpaCTBOPUMBIX OCHOBAHHUM.
BriTeCHEHME OHOTO METaIa APYTrUM
Y3 pacTBOpa COJH.

Ilpaxmuueckas paboma

Ne 6. Pemuenue sxcriepuMeHTaIbHbIX
3a7a4 1o teMe « BaxxHenme Kiacchl
HEOPraHWYECKUX COCTUHEHUI.
Buiuucnenus:

110 YPaBHEHUAM XUMHYECKOU PEAKIINHU:
KOJIMYECTBA BEIIECTBA, 00beMa, MacChl
I10 U3BECTHOMY KOJINUECTBY BEILIECTBA,
00BEMY, Macce peareHToB

WJIM MPOJYKTOB PeaKiuu

71a00paTOPHBIX OMBITOB U MPAKTUUECKUX
pabor.

CrnenoBaTh npaBuiiam 06€30macHOMN
paboThI B TabopaTopuu

MIPU UCIIOIH30BAHUU XUMUYECKOM
MOCYZbI U 000PYAOBaHUS.

BricTpanBath pa3BepHyThIe MUCHbMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha HHQpOpMaIHIO U3 ydeOHHKa

U CIIPAaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
UCIIOJIb30BaTh U3YyYECHHBIN ITOHATUNHBIN
amnmnapar Kypca XUMUuu

Hroro no pasneny:
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Iepuoanueckuii 3akoH U Ilepuognyeckas cucrema xumudeckux 3jaeMeHToB /I. M. Menaeneesa. CTpoeHue aToMoB.
XuMmunueckasi cBsisb. OKHCJINTENIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

3.1

Ilepuonnuecknit
3aKOH

u [lepuonnueckas
cHUcTEeMa
XUMHAYECKUX
3JIEMEHTOB

. . Menpeneena.

Crpoenue aroma

7

[lepBbie MONBITKU KiIacCU(UKAIIUN
XUMHUUYECKUX 3J1eMeHTOB. [loHsTHE

O IpyNIax CXOJHbBIX 3JIEMEHTOB
(LIETOYHBIE U IIET0YHO3EMETBHBIE
MeTalIbl, TaJOreHbl, UHEPTHBIE Ta3bl).
DJeMEeHTbI, KOTOpbIE 00pa3yoT
am(pOoTepHbIE OKCUBI U TUAPOKCHUIBI.
[lepnonnuecknii 3akoH. [leprnognueckas
CUCTEMA XUMHYECKUX AJIIEMEHTOB

JA.N. Menneneesa. KoporkonepnoaHas
U JUIMHHOTIEpHOHAsT (DOPMBI
[lepuoandeckoi CUCTEMbl XUMUUYECKUX
sanemeHnToB JI.1. Menneneesa. Ilepuonasr
Y rpynibl. DU3HYECKAN CMBICIT
NOPSIKOBOI'O HOMEPA, HOMEPOB IEproAa
U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX
anep. M3oronsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX
20 XUMHYECKUX AJIEMEHTOB
Ileproarueckon CUCTEMBI

J.N. Menneneepa. XapakTepucTuka
XUMHUYECKOT0 3JIEMEHTA

1o ero nojoxeHuro B Ilepuognueckoit
cucreme /.M. Menaeneena.
3aKOHOMEpPHOCTH U3MEHEHUS pagnyca

PackpbIBaTh CMBICIT IEPUOANYECKOTO
3aKOHa.

OnuceiBaTh CTPOCHKUE TaOIUIIBI
«Ilepnoanueckas cucreMa XUMAYECKUX
anemenToB J[.1. MenneneeBay.
MopenupoBarb CTpOEHHE aTOMa,
SHEPreTUUECKUX YPOBHEN U MOAYPOBHEU
IIPY TIOMOILH PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYpauii U 3JEKTPOHHO-
rpadguyeckux Gpopmy.

[TosicHsATh PU3UYECKUI CMBICT
ITOPSIAKOBOTO HOMEPA, HOMEPOB NIEpUOAA
Y TPYNIIBI JIEMEHTA.

XapakTepu30oBaTh XUMUYECKUE SIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAIIMW, KAJIbIIUN
Y UX COCTUHEHUS TIO TTOJIOKEHUIO

B [lepnognueckon cucreme

.. Menneneena.

OOBACHATH 001IIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB XUMHUYECKUX
AJIEMEHTOB (M3MEHEHHUE PaUyCOB
aTOMOB, JIEKTPOOTPULIATEIILHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUI

B MPEIeNIaX MaJbIX MEPUOIOB U TJIABHBIX
MOATrPYII C YYETOM CTPOEHHUS UX
aTOMOB,;
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aTOMOB XMMHYECKHX JIEMEHTOB,
METAUIMYECKUX U HEMETAUINYECKUX
CBOMCTB IO TPYINaM U NEPUOIaM.
3Hauenue [lepuoguueckoro 3akoHa

u [lepnoanueckon CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHUS HAYKU U
npaktuku. /.M. MenneneeB — yueHsli
Y TPaXkKJaHWH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmopelicTBue ruipokcuaa IMHKa

C paCTBOpaMH KHUCJOT U IIEI0UYECH.
MoaenupoBaHue CTPOEHUS MOJIEKYJT
IIPU TTOMOILM PUCYHKOB, MOJIEJIEN,
AIICKTPOHHBIX U CTPYKTYPHBIX (POPMYII.
Tabmuna «Ilepuoguueckas cucrema
XHUMHYECKHUX DJIEMEHTOB

JI.. MenpaeneeBay.

Jlabopamophvie onvimol
O3HakoMmJIeHHEe ¢ 00pa3llaMy METalIOB
1 HEMETAJLIOB

VYyacTBOBaTh B COBMECTHOU paboTe

B [1ape WJIN IpymIe.

BricTpanBaTh pa3BepHyThIE€ MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha uH}OpMAIINIO U3 YUeOHUKA U IPYTUX
MCTOYHHKOB, B TOM uyucie MHTepHeTa

3.2

XHUMHUYECKas CBA3b.
OxuCcIUTEIbHO-
BOCCTAHOBUTEIILHBIC
peakiuu

Xumuueckas cBsa3b. KoBajenTHas
(moJsipHast U HEMOJIApHAs ) CBS3b.
DJIEKTPOOTPUIIATETLHOCTh XUMHUYECKUX
snieMeHToB. MonHas cBs3b. CTerneHb
okuciaeHus. OKUCINTEILHO-
BOCCTaHOBUTEJIbHBIC peakiuu. IIporecchl

PackpbIBaTh CMBICIT H3ydaeMbIX MOHSITUU.
Onpenenars BUJ XUMAYECKON CBSI3U

B COCOIUHCHUU.

MoaenipoBaTh CTPOEHHUE MOJIEKYJT

IIPU ITOMOIIM PUCYHKOB, MOJIEIIEN,
AJICKTPOHHBIX U CTPYKTYPHBIX (DOPMYII.
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OKHCJICHHSI 1 BOCCTAHOBJICHUS.
OxucIuTEN U BOCCTAHOBUTEH.
XHUMUYECKUH YKCIIEPUMEHT: U3yUEHUE
00pa3IloB BEIIECTB METAIJIOB

Y HEMETAJIOB, B3aUMO/IECHCTBUE
TUJPOKCHUA IIUHKA C PACTBOPAMU KHUCIIOT
Y ILIEJI0YEH, IPOBEAEHUE OIIBITOB,
WJUTFOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiuu
Pa3I0KEHUsI, COCAMHEHUS).
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OMNBITHI, WILTIOCTPUPYIOLINE IPUMEPHI
OKHUCJIUTETbHO-BOCCTAHOBUTEIILHBIX
peakuuii (ropeHue, peakinu
pa3noXKeHUs, COEUHEHHS)

Hcnons30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBJICHUS (POPMYJT BEIIECTB,
AJIEKTPOHHOTO OajaHca peakiiuii.
OrnpenensiTh CTENEHb OKUCICHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB TI0 (popmyiam
1 COCTaBIISATH (POPMYITbI OMHAPHBIX
COE€IUHEHUH MO CTEIICHU OKUCIICHUS
ATOMOB XMMHYECKHX JIEMEHTOB.
OrnpenensiTe OKUCIUTEIb U
BOCCTAHOBHUTEIB. PaccTaBisaTh
KOA(PUITUEHTHI B CXeMax MPOCTHIX
OKHCJINTEIIbHO-BOCCTAaHOBUTEILHBIX
pEaKUil METOJIOM SJIEKTPOHHOTO
OanaHca.

HaOromaTe XMMHYECKHE ONBITHI

10 TUTaHYy, aHAJIM3UPOBATh U JieaTh
BBIBOJIBI.

HUcnionszoBate UKT misa co3manus
MOJIEJIEH, TTIOJAITOTOBKU MPE3EHTALIUM,
JIOKJIAZIOB I10 TEME.

BricTpauBarh pa3BepHyThI€ MUCbMEHHbIE
Y YCTHBIE OTBETHI C ONOPOH

Ha HHpOpMaIHIO U3 YdeOHUKA U APYTUX
HMCTOYHUKOB, B TOM uncie MHTepHeTa

Htoro no pazneny 15
PezepBHOE Bpemst 3
OBUIEE UMCJIO YACOB 68

[10 ITIPOTPAMME
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9 KJIACC
HanmenoBanue
No KommaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3iesoB U TEM Conepxxanue o0ydeHust
n/m 4acoB oOy4arommxcs

y4eOHOI0 IIpeIMeTa

BeIIIeCTBO U XUMHUYIECCKHE PCAKIINH

1.1

[ToBTOpEHUE

U yriyoneHue
3HAHUN OCHOBHBIX
pa3ziesioB Kypca

8 Kiacca

5

[Tepuoanuecknit 3akoH. [lepuonnueckas
CHUCTEMA XUMUYECKUX IJIEMEHTOB

J.1. MenpneneeBa. CTpoeHHUE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJOB, KalIusl, KaJbLHs U X
COCIMHEHNHN B COOTBETCTBUH

C TTOJIOKEHUEM JIEMEHTOB

B [leprognyeckol cuctemMe U CTpOEHUEM
UX aTOMOB.

CrtpoeHue BellecTBa: BUAbl XUMHUECKOM
CBsI3U. THIBI KPUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOVCTB
BEIIECTBA OT TUIA KPUCTATIIMYECKON
PELIETKH U BUJA XUMUYECKOU CBSI3H.
Knaccudukanus 1 HomeHkIaTypa
HEOPraHWYECKUX BEUIECTB. XUMUYECKUE
CBOICTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHbIM KJIACCAM HEOPTaHUYECKHUX
COCIMHECHUM, TEHETUYECKAs CBSI3b
HEOPraHWYECKHUX BEIIECTB.

XapakTepru30BaTb XUMHUYECKHE 3JIEMEHTHI
MIEPBBIX TPEX MEPUOJIOB, KU U KAIbIUA
10 UX MOJIOKEHUIO B [lepruoanueckou
cucreme /1. 1. Menneneena.
KnaccuduiiupoBath 1 Ha3bIBaTh
HEOPraHWYECKNE BENIECTBA U3YYEHHBIX
KJIaCCOB.

OnuceIBaTh 00IE XUMUYCCKHE
CBOMCTBA BEUIECTB Pa3JIMUYHBIX KJIACCOB,
MOJITBEPK/IATH CBOMCTBA MPUMEPAMU
MOJICKYJISIPHBIX YPABHEHU XUMHYECKUX
pEaKIui.

OnpenensiTh BUJI XUMHYECKOMN CBS3U

Y TUI KPUCTAJUIMYECKOU PEIIETKH
BEIIIECTBA.

[IporHo3upoBaTh CBOMCTBA BEIIECTB

B 3aBUCUMOCTH OT X CTPOCHMUSI.
BricTpauBarh pa3BepHyTbIE MUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha uH(OpMALIHIO U3 yueOHUKa

Y CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJICJISIMU
KPUCTATMYECKUX PEIIETOK
HEOPraHWYECKUX BEIIECTB — METAJLJIOB
Y HeMeTaJUIoB (TpaduTa u aamasa),
CJIOXKHBIX BEIIECTB (XJIOpHIa HATPUS)

VCIIOJIb30BATh U3YYEHHBIN TOHATHIHBIN
amnmapar Kypca XUMUHU

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKUX
peaKun

Krnaccudukanus XuMUYECKUX peakiui
10 pa3IMYHbIM MPU3HAKaM (10 YUCITY

U COCTaBY y4aCTBYIOIIUX B PEaKIUU
BEIIECTB, IO TEIJIOBOMY (D (PeKTy,

M0 U3MEHEHUIO CTENEHEH OKUCTICHHUS
XUMHYECKUX JIEMEHTOB,

10 00PaTUMOCTH, IO Y4aCTHIO
KaTajm3aTopa). JK30-

Y SHI0TEPMUYECKUE PEaKLny,
TEPMOXUMUYECKHUE YPABHEHUS.
[ToHsITHE O CKOPOCTH XUMUUYECKON
peaknuu. [lorstue 06 0OGpaTUMBIX

U HEOOpaTHUMBIX XUMHUYECKUX PEAKIIHSIX.
[ToHsiTHE O TOMOTE€HHBIX U T€TEPOTrE€HHBIX
peakuusx. [lonstue o karanuse.
[TonsiTHE 0 XUMUYECKOM PAaBHOBECHUHU.
@aKTOpBI, BIHSIOMINAE HA CKOPOCTH
XUMHYECKOHN peakliy U TOJOKEHHE
XHUMHYECKOTO PaBHOBECHS.
OKHCTUTETHHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBICI U3y4ae€MbIX MOHATHM
Y IPUMEHSTH 3TU MOHSATHS TIPU OMMCAHUU
CBOWCTB BEIIECTB U UX MPEBPAILICHUMN.
KnaccuduiupoBarb XUuMHUYECKUE
PEaKIUU 10 PA3TMYHBIM TPU3HAKAM.
VYcranaBauBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUUYECKON PEeaKkIUuU OT Pa3IudHbIX
(bakTOpOB.

[IporHo3upoBaTh BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX MPEeBPaIlSHUI
B Pa3JIMYHbBIX YCIOBUSIX.

Onpenenars OKUCIUTEND

u BocctanoButens B OBP.

CocTaBJIATh JIEKTPOHHBIN OajaHC
peaKkum.

[Tpou3BOUTH BHIUUCIICHUS

0 XUMUYECKUM YPAaBHCHUSIM.
VYuacTBOBaTh B COBMECTHOM paboTe

B [1ape WM TpymIe.

BricTpauBath pa3BepHyTbI€ MUCHbMEHHBIC
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peakinu, FICKTPOHHBIN OanaHc
OKHCITUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBiieHHE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuil ¢ UCIIOIH30BAHUEM METO/Ia
AJICKTPOHHOTO OajiaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEAKIIMU OT BO3ICHCTBUS
pa3iIuYHbIX (PAKTOPOB.

OnBITHI, WLTIOCTPUPYIOIIUE TPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
pa3noKeHUsl, COSAUHEHHUS).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00beMa U MaCChl
peareHTOB WJIM IIPOJYKTOB I10
YPaBHEHHUSIM XUMUYECKUX pEeaKUi

Y YCTHBIE OTBETHI C OMOPOU

Ha nHGOpMAIIHIO U3 yueOHUKa

Y CIIPAaBOYHBIX MATEPUAJIOB, FPAMOTHO
VICIIOJIb30BATh U3YyUYECHHBIN MOHSATUWHBIN
amnmapar Kypca XUMUHU

1.3

DJIEKTPOIUTHYECKAS
JIMCCOITMAITHS.
XHUMHUYECKHE
peakuun

B pacTBoOpax

Teopust 3IEKTPOITUTUIECKON
TUCCOLMALNN. DIEKTPOJIATHI

Y HERJIEKTPOJIUTHL. KaTMOHBI, aHHOHBI.
Mexanusm quccoumranyy BEIeCTB

C pa3NIMYHBIMU BUAAMH XUMUYECKON
cBs3u. Crenenp aucconuanuu. CUIIbHBIC
U craObie AJIEKTPOIIUTHI.

Peakiiun nonHoro oomena. Y cioBus

PackppIBaTh CMBICI U3y4aeMbIX TOHSITHH,
a TaK)K€ CMBICI TEOPUHU
AJIEKTPOJIUTHYECKON AUCCOLUALINH.
OOBSICHATH TPUYHHBI
3JEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, PA3JINYaTh CJIA0bIE U CUIIbHBIE
AJIEKTPOJIUTHIL.

CocTaBisaTh ypaBHEHMS AMCCOLUALANA
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MPOTEKAHMS PEaKIIMil MOHHOrO0 0OMEHa,
MOJIHBIE M COKPAIIlEHHBIC HOHHBIC
ypaBHEeHUs peakiuid. CBONCTBA KUCIIOT,
OCHOBAHHH U COJIEN B CBETE
MPEACTaBICHUN 00 AJIEKTPOTUTHYECKOU
nuccoranun. KauecTBeHHbIE peakiuu
Ha WoHBI. [loHsTHE O THUIpOH3E

COJIEH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 37€KTpONPOBOAHOCTH
PacTBOPOB BEIIECTB, MpoIecca
TUCCOLMALNY KUCIIOT, IIE0YeH

U coJieil (BO3MOXKHO UCIIOJIb30BAHHE
BUJICOMATEPHUAJIOB).

OnbITHI, WITIOCTPUPYIOLTHE TPU3HAKU
IPOTEKAHUSI peaKIMil HOHHOrOo OOMeHa
(oOpa3oBaHue ocajiKa, BbIJICIICHUE Ta3a,
oOpazoBaHUE BOJIbI).

Pacno3naBaHne HeOpraHU4eCKux
BEILIECTB C MOMOIIbIO KaU€CTBEHHBIX
peaKunii Ha UOHBL.

Jlabopamopmuwiii onvim:

N3ydyeHne npu3HakoB NPOTEKaAHUS
peakIyu HOHHOTO OOMEHa B pacTBOpax
AJICKTPOJIUTOB (C 00pa30BaHMEM OCAJIKA,

BBIZICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).

KHCJIOT, IIEJIOUCH U COJICH, TTOJIHEIC

Y COKpAIICHHBIE HOHHBIE YPABHEHUS
XUMUYECKUX PeaKIMil HOHHOTO OOMEHa,
KpaTKUE MOHHBIE YPABHEHUS MPOCTHIX
pEaKLMKA TUAPOJIN3A COJIEH.
XapakTepu3oBaTh O0ITHNE XUMUUECKUE
CBOICTBA BEIIECTB PA3JIMYHbBIX KIACCOB
HA OCHOBE TEOPUU IJIEKTPOTUTUUECKOM
JMCCOIMALINY; TTIOATBEPKIATh CBOMCTBA
pUMepaMU MOJIEKYJISIPHBIX K HMOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUN.
Pemiars sxcniepuMeHTaNbHBIC 3a]a41

0 TEME.

[InaHnpoBaTh U OCYIIECTBIATH

Ha MPAKTHUKE XUMHUYECKHUE
HKCIIEPUMEHTHI, IIPOBOIUTH HAOIIOACHUS,
JienaTh BBIBOBI 110 pe3yJIbTaTaM
AKCIEPUMEHTA MPHU MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiiaM 0€30mMacHOM
palboThI B 1abopaTopuun

MIPU UCTIOJIb30BAHUHU XUMUYECKOM
NOCy/Ibl U 000PYI0BaHMUS.

[IpoBOANTH BEIYUCIEHUSA 10 XUMUUECKUM
YPaBHEHHUSIM.

VY4acTBOBaTh B COBMECTHOM paboTe
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IIpakmuueckas paboma:

Ne 1. Pemienue skciepruMeHTaIbHBIX
3a/1a4 1o TEME.

Buiuucnenus:

110 YPaBHEHUSAM XUMUYECKUX peaKIuii

B TIape WK TPYTIIIE.

BricTpanBaTh pa3BepHyTbI€ MUCbMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha UHGOPMAIIHIO U3 YUeOHUKA U IPYTUX
HUCTOYHHUKOB HH(GOPMAIINH, B TOM YHUCIIC
HNutepuera

Hroro no pazneny

17

HemeTajibl M X cOeTUHEHUS

2.1 | OGmas
XapaKTEepPUCTUKA
XUMHAYECKUX
3JIEMEHTOB
VIIA-rpynsl.
["anorensl

OO6mr1ast XapaKTEPUCTHKA TAJIOT €HOB.
OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEpPHBIE CTENEHU OKUCIICHUS.
Crpoenue u pusznyeckue CBOMCTBA
MIPOCTHIX BEILIECTB — TAJIOT€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
XJIopa (B3aMMOJICHCTBHE ¢ METAJIJIAMH,
HEeMeTaJlJIaMU, IIEJI0YaMM ).
XiopoBogopo. ConsiHast KUCIIOTA,
XUMUYECKUE CBOMCTBA, MOJYYEHHUE,
npuMeHeHue. Jlencteue xiaopa

Y XJIOPOBOJIOPO/Ia HA OPTaHU3M
yesnoBeKka. BaxxHenmme XJIopuasl 1 Ux
HaxO0XJICHUE B IPUPOJIE.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITH, OTpakaroniue Gu3nIecKue

Y XMMHUYECKHE CBOMCTBA rAJIOTCHOB U UX
COeMHEHU (BO3MOKHO MCITOJIb30BAHNE

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB HEMETAIJIOB U UX
COECIMHEHUH B MPEEax MaJbIX
NEPUO/IOB U IJIaBHBIX MOATPYIIT
[lepronnueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB C YUYE€TOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBath (pU3nYeCcKue

Y XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB raJIOTCHOB (Ha IpUMeEpe XJIopa)
Y CJIO’KHBIX BEIIECTB (XJIOPOBOIOPOAA,
XJIOPHJIa HATPHS), CIIOCOOBI X
NOJTy4EHUSs], MPUMEHEHUE U 3HAUCHUE

B IIPUPOJIE U JKU3HU YEJIOBEKA.
OnpenenaTs XJIOPUA-UOHBI B paCTBOPE.
[TnanupoBaTh U OCYILIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, POBOAUTH HAOJIIOICHUS,
JIeN1aTh BBIBOABI IO PE3yJIbTaTaM
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BUJICOMATEPUAJIOB).

O3zHakomiieHHe ¢ 00pasiaMu XJIOPUIOB
(rajmoreHu0B).

Jlabopamopuwiti onvim:

N3ydenne CBOMCTB CONSAHON KUCIIOTHI.
[IpoBeneHnEe Ka4eCTBEHHBIX pPEaKITui
Ha XJIOPUJ-UOHBI.

IIpakmuueckas paboma

Ne 2: TlonyyeHue COasTHON KUCIOTHI,
W3y4YECHUE €€ CBOMCTB.

Buviuucnenusa:

10 YPaBHEHUSM XUMHUYECKUX PEAKITUH,
€CJIM OJINH U3 PEareHTOB JaH B U30BITKE

AKCIIEPUMEHTA MTPU NPOBEACHUN
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopun

IIPU UCTIOIB30BAHUN XUMUYECKON
HOCYZIbl U1 000PYAOBAHUS.

BricTpauBaTh pa3BepHyThIE€ IMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha HHPOPMALIHIO U3 YIeOHUKA

Y CIIPABOYHBIX MaTE€pHaOB, FPAMOTHO
WCIIOJIb30BATh U3YYEHHBIN MOHATHIHBIN
anmapar Kypca XuMuu

2.2

Ob6mas
XapaKTEepUCTHKA
XUMHAYECKUX
3JIEMEHTOB
VIA-rpynmnsi. Cepa
U €€ COSUHEHUS

OO611ast XapakTEpUCTHKA IIEMEHTOB
VIA-rpynnsl. OcOO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbBIE CTENIEHU
OKHCJICHHS.

Crpoenue u pusznueckue CBOMCTBA
IPOCTHIX BELLECTB — KUCIIOPOJia U CEPBI.
ANnoTporHbple MOAU(PUKALUY KACIOpOAa
U cepbl. XUMUYECKUE CBOMCTBA CEPBI.
CepoBonopos, cTpoeHue, PU3ndecKue
Y XUMHYECKHE CBOMCTBA.

Oxcuipl cepbl Kak MpeACTaBUTENH
KHCJIOTHBIX OKCH/JIOB.

Cepnas kucinora, pusndyeckue

Y XUMHUYECKHE CBOMCTBA (00IIMEe KaK

OOBSICHATH 00LIME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl U X COEAMHEHUN C y4E€TOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh (U3NYECKUE

U XUMHUYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CEPHI U €€ COCIMHEHUM
(cepoBOzIOpOIa, OKCHIOB CEPBI, CEPHOU
KHCJIOTBI, CYJIb(aTOB), CIIOCOOBI X
NOJIy4YEHHUs], IPUMEHEHHE U 3HAUCHHE

B IIPUPOJIE U KU3HU YETIOBEKA.
OnpenensTe HATMYKUE CYNIb(aT-HOHOB
B pacTBOpeE.

OOBACHATDH CYIIHOCTh KOJIOTUYECKUX
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MPEeACTAaBUTEIIS KJIacca KUCIIOT

U cnerupuyueckue). XuMUIECKHUe
peakiuny, JeKallle B OCHOBE
MIPOMBIIJIEHHOTO CIIOC00a MOJy4eHHUS
cepHoil kucnotsl. [Ipumenenne. Comn
CEPHOM KUCJIOThI, KAUECTBEHHAS PEeaKIIUs
Ha CyJb(aT-uoH.

HaxoxneHune cepbl U €€ COeIMHEHUI

B npupojie. XUMUUYECKOE 3arps3HEHUE
OKPYKAIOIIEH Cpelbl COCTUHEHUSIMA
cepbl (KUCIOTHBIE JOXK/IH, 3aTPA3HECHUE
BO3]lyXa U BOJOEMOB), CLIOCOOBI €r0
PEIOTBPALLICHHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHHEe ¢ 00pasiiaMu Cephl U €€
COCTMHEHUSAMU (BO3MOXKHO
UCIIOJIb30BaHHUE BUIEOMATEPHAIIOB).
Hab6monenue nporecca 00yriauBaHus
caxapa noJi JeHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOU KHUCIIOTHL.
Jlabopamopuvie onvimol:

N3yyeHne XUMUYECKUX CBOMCTB
pa30aBJICHHOW CEPHON KUCIIOTHI.
[IpoBeneHne Ka4ECTBEHHOW pEeaKUU Ha
cynbdaT-uoH B HAOIIOACHUE TTPU3HAKA
€€ MPOTEeKaHUs

po0JIeM, CBSI3aHHBIX C IEPEPadbOTKOM
COCIUHEHUN CEPBI.

[InanupoBaTh U OCYIIECTBIATH

Ha MPAKTHKE XUMHUYECKHUE
AKCIEPUMEHTHI, TPOBOJUTH HAOIIOACHUS,
JienaTh BBIBOBI 110 pe3yJIbTaTaM
DKCIEPUMEHTA.

CnenoBatb npaBuiiaMm 0€30MacHOM
paboThI B 1abopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYZBI 1 000PYIOBaHUSI.

[Ipou3BOUTH BHIUUCIICHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonbs30BaTh IPpU BBITIOJHEHUU
y4eOHBIX 3aJIaHUM TEKCThl yUeOHUKa,
CIIpaBOYHBIE MaTEepHUabl
(ITeprogrueckyro CUCTEMY XUMHYECKUX
anemenToB [[. . MeHneneesa, Tabauiy
PacTBOPUMOCTH KUCJIOT, OCHOBAHHI

Y COJIEW B BOJE, DIICKTPOXUMHUYECKUN PSII
HaNpsLDKEHUI METAILJIOB).

Hcnons30BaTh TP BEIIOJIHEHUN
y4€OHBIX 3a/IaHUI U B MPOIIECCE
UCCIIEI0BATENBCKOM JIESITEIbHOCTH
HaY4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUUYECKOTO COJIEPkKaHUs, CIIPABOYHbIC
Marepualsl, pecypcsl IHTEepHETa
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2.3

Oobmas
XapaKTepUCTUKa
XUMUYECKUX
3JIEMEHTOB
VA-rpynmnsi.

A3ot, dhocdop u ux
COCIMHEHHUSI

OO011ast XapakTEpUCTHKA IIEMEHTOB
VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTEIICHU
OKHUCIICHUS.

A30T, pacCIpOCTpaHEHUE B PUPOJIE,
bu3nYecKre U XUMUYECKUE CBOMCTRA.
Kpyrosopot a3zora B mpupoze.
AMMMaK, ero pu3ndecKkue 1 XuMHIeCKHe
CBOICTBA, MOJY4YECHUE U TPUMEHEHHE.
Conu aMMOHUS, UX (PU3UIECKHE

Y XUMHUYECKHE CBOMCTBA, MPUMEHEHUE.
KauecTBeHHast peakiys Ha HOHbI
aMMOHHUSI.

A3OTHas KHCIIOTA, €€ MOIyYEHHUE,
dusznuecKkre 1 XMuMUYECKHE CBOWCTBA
(obrmIue Kak mpecTaBUTENs Kiacca
KHUCJIOT U CHIEU(PUYIECKUE).
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPATIbHBIX
yno0peHuil. XUMU4YECKoe 3arpsi3sHeHNe
OKPYKAIOIIEH Cpe/lbl COCTUHEHUSIMA
a30Ta (KUCIIOTHBIE T0K/IH, 3arpsi3HEHHE
BO3/1yXa, TOYBBI U BOJOEMOB).
®ocdop, aIIOTPOITHbIE MOAUPUKALIUH
docdopa, puznuecKkrne U XUMHIECKHE
coiictBa. Okcun docdopa (V)

u docdopHas KUCI0Ta, PU3NIECKHE

OOBICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOICTB 3JIEMEHTOB
VA-rpynnsl 1 uX COEAUMHEHUN C Y4E€TOM
CTPOEHHUS UX AaTOMOB.
XapakTepu3oBarh (PU3NYECKUe

U XMMUYECKHE CBOMCTBA MPOCTHIX
BelecTB a30Ta u ¢ochopa u ux
coeIMHEHU (aMMuaka, cojieli aMMOHHS,
a30THOM KHUCIIOThI, HUTPATOB, OKCHA
docdopa (V) u pochopHON KUCITOTHI,
docdaroB), crtocoObI UX MOTYICHHS,
MPUMEHECHHUE U 3HAUCHUE B MIPUPO/IC

Y KU3HU YEJIOBEKA.

OmnpenensaTe HOHBI aMMOHUSA U (pocdat-
HOHBI B PaCTBOPE.

OOBSICHATH CYITHOCTh 9KOJIOTHUECKUX
po0JieM, CBSI3aHHBIX C HAXOXKICHUEM
coeMHEHu a3ota u gocdopa

B OKPYKaIOLIEHN cpelie.

[nanupoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMHUYECKHUE

9KCIICPUMCHTHI, ITIPOBOAUTD Ha6JIIOI[€HI/I$I,

JIeNaTh BHIBOABI IO pe3yJIbTaTaM
AKCIIEPUMEHTA TIPH TIPOBEACHUHT
71a00paTOPHBIX OMBITOB U MTPAKTUYECKOM
paboTHI.

CnenoBath npaBuiiaM 0€30MacHOM
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Y XMMUYECKHE CBOMCTBA, MOJIYYEHHUE.
Ucnonb3oBanue ¢pocdaToB B KauecTBe
MUHEPATbHBIX yI00pEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakomiieHue ¢ (PU3UUYECKUMU
cBoiicTBamu azora, pocdopa

U UX COEIMHEHUH (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUATIOB).
O3nakomiieHre ¢ 00pa3iaMu a30THBIX
u GochopHBIX ynoOpeHuit.
[Tonyuenue, cobupanue, pacrio3HaBaHUe
Y W3y4YEHUE CBOMCTB aMMHAaKa.
BzaumonericTBre KOHIIEHTPUPOBAHHOM
A30THOU KHUCJIOTHI C MEABIO
(BO3MOXHO MCIIOJIH30BaHUE
BUJIEOMATEPHUAJIOB).

Jlabopamopuvie onvimol:
[IpoBeneHne Ka4eCTBEHHBIX PEAKIIAMN
Ha MOH aMMOHHUS U docdaT-HuoH,

Y U3y4YEHUE MPU3HAKOB UX
MPOTEKAHMUSI.

lIpakmuueckas paboma

Ne 3: [lomyueHne aMMuaka, N3y4eHHE
€ro CBOMCTB.

Buiuucnenusa:

110 YPAaBHEHUSAM XUMUYECKUX pEaKIuid

paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYIOBaHUSI.
[Tpon3BONUTH BHIYUCICHUS

10 XUMUYECKUM YPABHCHUSIM.
Hcnons30BaTh IpU BBITIOJIHEHUH
y4eOHBIX 3aJIaHUK TEKCThl YUeOHHKA,
CIIPaBOYHBIE MaTeprabl
(IepHOIUYECKYIO CUCTEMY XUMUYECKUX
sanemeHToB /1. . Menneneesa, Tabnuily
PaCTBOPUMOCTH KUCIIOT, OCHOBAHUI

Y COJIEU B BOJE, DJIEKTPOXUMHUYECKUAN AT
HaIPSDKCHUN METaIIIOB)
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2.4

Ob6mas
XapaKkTEePUCTUKA
XUMHUYECKUX
JJIEMEHTOB
I[VA-rpynmsr.
Yrnepon

Y KPEMHUM, U UX
COCIMHEHUS

OO6mras xapakTEepUCTHUKa HJIEMEHTOB
IVA-rpynnsl. OcoO€HHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbBIE CTETICHU
OKHUCJICHHUS.

Yraepon, aloTpoIHbie MO (PUKAIINH,
pacnpocTpaHeHue B MPUPOJIE,
dusznueckre 1 XMuMHUYECKHE CBOMCTRA.
Ancopouus. KpyroBopot yriepojaa

B IIPUPOJIE.

Oxcunpl yriieponaa, ux Gu3ndecKue

1 XMMHYECKHE CBOMCTBA, JCHCTBUE

Ha )KUBBIC OPTaHU3MBI, TTOTYICHHEC

U IpUMEHEHHUE. JKOJIOTHUECKUE
po0JIeMbl, CBS3aHHBIEC C OKCHUIOM
yraepoza (IV), runoresa riodaibHOTO
MOTETJICHUS KJIIMMAaTa, TaPHUKOBBIHA
adexr.

VYroybHas KUCIOTa U €€ COJH, UX
dusnueckre 1 XMMUYECKUE CBOWCTBA,
MOJIy4E€HUE U TPUMEHEHUE.
KauecTBeHHast peakiysi Ha KapOOHaT-
noHbI. Vcnosb30BaHue KapOOHATOB

B OBITY, METUIIMHE, POMBIIIIICHHOCTH
U CEJIbCKOM XO3SIUCTBE.
[lepBoHauaNbHBIC MOHATHS

00 OpraHMYecKHX BEIIEeCTBaX Kak

0 COCIMHEHUSX yriiepoja (MeTaH, 3TaH,

OOBICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOICTB 3JIEMEHTOB
IVA-rpyniibl 1 uX COSIUHEHUM C y4ETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBarh (PU3NYECKUe

U XMMUYECKHE CBOMCTBA MPOCTHIX
BEILECTB YIJIEPOJa U KPEMHUS U UX
COEJIMHEHUN (OKCUIIOB YIIIepo/a,
YTOJIbHOW KHCIJIOTBI, KApOOHATOB, OKCHIA
KPEMHUSI, KPEMHUEBON KUCIIOTHI,
CUJIMKATOB), CIIOCOOBI MX MOTYYEHUS,
NPUMEHEHUE U 3HAYEHUE B IPUPOJE

Y KU3HU YEJIOBEKA.

OOBSICHATH TPUUYUHHO-CIIE/ICTBEHHYIO
CBSI3b: CTPOEHUE BELIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha TpUMeEpax
COCIUHEHUN YIJIEPOJa U KPEMHUS.
OnpenensTh KapOOHAT- U CUIIUKAT-HUOHBI
B pacTBOpE.

OOBSICHATH CYHTHOCTh 3KOJIOTHUECKUX
po0JieM, CBSI3aHHBIX C HAXOXKJCHHUEM
YIJIEKUCIIOTO T'a3a B OKPYXKAIOIIEH
cpene.

[TonTBepxaaTh OCOOEHHOCTH COCTaBa
OpPraHWYECKUX BEIIECTB MPUMEPAMHU
MPOCTHIX COCTMHEHHM (METaH, ITaH,
ATUJIEH, AllETUJIEH, STAHOJ, TJIUIEPHH,
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ATUJIEH, alleTUJIEH, 3TAHOJ, TJIULIEPUH,
YKCYCHAsl KUCJIOTA).

[IpupoaHbIe NICTOYHUKY YTIEBOIOPOIOB
(yromb, IpUpOIHBIH Ta3, HEPTH),
OPOAYKTHI UX MepepadboTKu (OEH3HH),
UX POJIb B OBITY M TIPOMBIIIJICHHOCTH.
[ToHsiTHEe 0 OMOIOrUYECKH BaXKHBIX
BEIIECTBAX: JKUpaX, OelKax, yriieBojgax —
Y WX POJIM B KU3HH YEJIOBEKA.
MarepuanbHOE €AMHCTBO OPraHUYECKUX
Y HEOPraHUYECKUX COCTMHEHUN.
Kpemuuii, ero pusnyeckue

U XUMHYECKUE CBOMCTBA, MOTYyYCHUE

u npuMmeHeHne. CoeTMHEHUs] KPEMHHUS

B ripupoie. OO01Ire npeacTaBICHHs

00 okcupe kpemuus (IV) u kpemHuEBOIM
KHCIIOTE.

CuiiKatel, X UCIIOJIb30BAaHUE B OBITY,
MEIUIMHE, TPOMBIILIIECHHOCTH.
Baxnenime cTpouTenbHbIE MATEPU AIIBL:
KepaMHKa, CTeKJIO, IEMEHT, OETOH,
xene300eToH. [IpobieMbr 6e30macHOro
HCITOJIb30BAHUS CTPOUTEIBHBIX
MaTepuagoB B MOBCEAHEBHOMN KU3HHU.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopnenu KpuCTaTHYECKUX PEIIETOK

YKCyCHAasl KHCJI0Ta), B3aMOCBSI3b
HEOPraHM4YeCKUX COeIMHEHUH yriepoaa
U OPraHUYECKUX BELIECTB.

OnuceIBaTh poJib OEIKOB, KUPOB

¥ YTTIeBOJIOB B (DYHKIIMOHUPOBAHUU
KUBBIX OPraHU3MOB, COCTaB MPUPOTHBIX
MCTOYHUKOB YTJIEBOJOPOIOB, UX POJIb

B OBITY U POMBILIIEHHOCTH.
[TpoBOIUTH BEIMHCIICHUS TI0 YPAaBHCHUSIM
XUMHUYECKUX PEAKIIUU.

[InanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUIECKHE
HKCIEPUMEHTBI, IPOBOAUTH HAOJIIOICHUS,
JIeNaTh BHIBOBI MO pe3yJibTaTaM
HKCIEPUMEHTA IPY IPOBEACHUU
71a00paTOPHBIX OMBITOB U MIPAKTUIECKUX
pabor.

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu

IIPU UCTOJIB30BAHUU XUMUYECKON
NOCYZIbI K 000PY/IOBaHUS.
Hcnonp30BaTh MpHU BHIOJTHEHUN
y4€OHBIX 3aJIaHUI TEKCThI yUeOHUKa,
CIPaBOYHBIEC MaTEPHAIIBI
(ITeppoguueckyro cucTeMy XUMUYECKUX
sanemenToB J1. . Menneneena, Tabiuiy
pPacTBOPUMOCTH KUCIIOT, OCHOBaHHM
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anmasa, rpadurta, QysiepeHa.
O3HakoMJIEHHE C TIPOIECCOM aJICOPOIIHU
PacTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM
MIPOTUBOTAa3a.

O3HaKoOMJIEHUE C TPOYKIUEH
CWJIMKATHOM MPOMBILIIIEHHOCTH
(Buneomarepuarnbl: CUITUKATHAS
IIPOMBIIIEHHOCT ).

Mogenu MOJIeKyJl OpPraHuYEeCKUX
BEILIECTB.

Jlabopamopmubiii onvim:

[Tonydenue, cobupanue, pacrio3HaBaHUE
Y W3y4YEHUE CBOMCTB YIJIEKUCIIOrO Trasa.
[TpoBeneHne Ka4ECTBEHHBIX PEaKINi

Ha KapOOHAT U CUJIMKAT-MOHBI

Y U3y4YeHHUe MPU3HAKOB UX

MPOTEKAHMUSI.

IIpakmuueckue pabomol:

No 4. TTonydyeHue yriieKucioro rasa,
W3Yy4ECHUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a7a4 1o reMe «BakHelmme HeMeTauIb
Y UX COCTUHEHUSD.

Boruucnenus:

110 YPAaBHEHUSAM XUMUYECKUX pEaKIuid

Y COJIEH B BOJIE, DIIEKTPOXUMUYECKUAN PAJT
HaNpsHKEHUI METAJUIOB)

Hroro no pazneny

25
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MeTaJJIbl 1 UX COETMHEHUS

3.1

OO01me cBOMCTBA
METAJLIOB

OO6mas xapakTepuCTUKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBaHUHU UX
nonoxxenus B [leppuonnueckoi cucreme
XUMUYECKUX IJIEMEHTOB

J.1. MenaeneeBa u CTpOEHHUSI aTOMOB.
Crpoenue MetaiioB. Merannuyeckas
CBSI3b M METAJTUYECKas
KPUCTAITTMYECKasl pEIIeTKa.
DNEKTPOXUMHUUECKHUH PsiJl HAMIPSAKEHU N
MeTaioB. dU3nYecKre U XUMUYECKUE
cBoiicTBa MeTaiioB. O0IIHE CIIOCOOBI
noiaydeHus metamwioB. [lousTue

0 KOPPO3UH METAJJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI KX OT KOPPO3UHU.
CnuniaBsl (cTasnb, YyryH, JIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHNE B OBITY

Y POMBIILICHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO0pa3iibl METaIOB U CIUIABOB.
N3ydenue pe3yabTaToB KOppO3UU
METAJJIOB (BO3MOKHO UCIIOIb30BAHUE
BUJICOMATEPUAJIOB).

Jlabopamopuvie onvimol:
O3zHakomiieHHE ¢ 00pa3liaMy METAJLIIOB
Y CIUIABOB, UX (U3HUECKUMU

PackpbIBaTh CMBICIT H3y4a€MBbIX MOHSATHN
Y IPAUMEHSTh 3TH TIOHATHS TP OITUCAaHUHU
CBOWCTB BELIECTB U UX IIPEBPAILLICHUN.
OOBsICHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIOB U UX COCAMHEHUN C YIE€TOM
CTPOEHUS UX aTOMOB.

XapakTepu30oBaTh CTPOCHHUE METAJLIOB,
oOmue pu3ndecKkue 1 XUMHUYEeCKue
CBOICTBa METaJLJIOB.

XapakTepu30BaTh 00IIHE CITOCOOBI
MOJTYYICHUSI METAIIIOB.

OnuceiBaTh CIOCOOBI 3AIUTH METAILIOB
OT KOPPO3HH.

CnenoBatb npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuun

IIPH UCTIOJIH30BAHUN XUMUYECKON
nocyzbl U 000pyA0BaHUSI.

[Tpou3BOAUTH BBIYUCICHUS

110 YPaBHEHUSIM XUMUYECKUX PEAKIUM,
€CJIM OJIMH U3 PEareHTOB COJCPKUT
MIPUMECH.

VYuyacTBoBaTh B COBMECTHOM padoTe

B TIape WU TPYTIIIE.

Hcnionb30BaTh MpH BBITIOJTHCHUH
y4eOHBIX 3aJIaHUM TEKCThl yUeOHHUKa,
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CBOMCTBaMH.

Buviuucnenus:

[0 YPAaBHECHUSM XUMHUYECKUX PEAKIIUH,
€CJIA OJINH U3 PEareHTOB CONCPHKUT
MIPUMECH

CTIPaBOYHBIC MaTEPHAIIBI
(ITeppoguueckyro cucTeMy XUMUYECKUX
sanemenToB Jl. 1. Menneneesa, Tabiuiy
pPacTBOPUMOCTH KUCJIOT, OCHOBaHHM

Y COJIEN B BOJIE, DJIEKTPOXUMUYECKUN Pl
HaNPsLDKEHU METaIIJIOB)

3.2

Baxueiine
METAJUIBI U UX
COETMHEHUSA

16

[IlenouyHbIE METAIJIBL: OJIOKEHHUE

B [leproanueckon cucTeMe XuMUYECKUX
aneMmeHToB J[.11. MeHpeneena,

CTPOCHUE UX aTOMOB, HAXOXKJICHUE

B npupoje. PU3nUecCKue 1 XUMHUUECKHUE
CBOICTBA (Ha MpUMepe HaTpUs

1 Kayusi). OKCUIbl U TUAPOKCHUIBI HATPUS
u kanus. [[pumeHenune menouHbIx
METAJUIOB U UX COCIUHECHUH.
[lleTouHO3EMENBHBIE METAIIbI MAarHUH
U KaJIbIIMN: TTOJIOKECHHE

B [lepronmyeckon cucreMe XUMHUYECKUX
anemeHToB J[.1. MenneneeBa, ctpoeHue
UX aTOMOB, HAXOXJICHUE B MPUPO/IE.
duznyeckre 1 XMMHYSCKHE CBOIMCTBA
Marsus u Kajblys. Baxxaenme
COCIMHEHUS KaJIbIUs (OKCHI,
TUAPOKCH, cou). XKecTKoCTh BO/IbI

U CIIOCOOBI €€ YCTPAHEHHS.

AJIOMUHUH: IOJIOKEHUE

B [lepnonnueckoi cucreme

OOBsACHATH 00IIME 3aKOHOMEPHOCTH

B U3MCHEHHH CBOMCTB 3JIEMEHTOB-
METAJUIOB M UX COSIMHEHUH B I'PYIIax
C y4E€TOM CTPOCHUS UX aTOMOB.
XapakTepu3oBarh GU3UIECKUEC

¥ XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB METAJIOB U UX COCIUHEHUUN
(OKCUIOB, THAPOKCHUJIOB, COJIEH),
CIIOCOOBI UX TIOyYCHHUS, TPUMCHCHUE

Y 3HAYCHHUE B MIPUPOJIC U KU3HU
YeJI0BeKa.

VYcranaBauBaTh MPUYUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIECTBa — CBOMCTBA — MPUMEHEHUE —
Ha MIpUMepax U3ydaeMbIX BEIICCTB.
Pacnio3HaBaTh ¢ TOMOIIBI0 KQUECTBEHHBIX
peaKuii HOHBI METAJJIOB: MarHus,
KaJIbIIUS, aTIOMUHUSA, IUHKA, kene3a (1I)
u xenesa (1), mexu (II).

JlokasbiBaTh aM()OTEPHBIN XapaKTep
OKCHJIOB Y TUJPOKCHUIOB aTFOMUHUS
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XUMHAYECKHX 3JIEMECHTOB

.. MenpaeneeBa, CTpOCHHE aTOMA,
HaxOXJeHue B rpuponae. Gusnueckue
1 XMMHUUYECKHE CBOMCTBA allIOMHHHS.
AM@doTepHbIe CBOMCTBA OKCHIA

Y TUIPOKCHUJIA ATFOMUHUS.

Kenezo: nonoxxkenue B [lepuoanueckon
CHUCTEME XMMHUUYECKHX IJIEMEHTOB

J.1. MenneneeBa, CTpoeHUE aTtoMa,
HaxoXJiIeHue B nipupoje. dusnueckue
1 XMMHUYECKHE CBOMCTBA JKeje3a.
Oxkcupl, TUIPOKCUIBI U conu xkenesa (11)
u xenesa (III), ux cocras, cBOMCTBA

Y TOJIy4YEHUE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOJICHCTBUS OKCHIA
KaJIbITUSL U HATPUS C BOJION (BO3MOYKHO
UCITIOJIb30BaHHUE BUIEOMATEPUAIIOB).
OkpammBaHue MIiaMeHu HOHAMHU
HaTpusl, KAl U KaJbIUs

(BO3MOYKHO HCIIOJIb30BaHHUE
BUJIEOMATEPHUAJIOB).

HccaenoBanne cCBOMCTB KECTKOM BOIEL.
IIpornecc ropenus xemnes3a B KUCIOPOAE
(BO3MOXKHO MCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB).

U IIUHKA.

[TnanupoBaTh U OCYILIECTBIATH

Ha TIPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, TPOBOAUTH HAOJIIOICHUS,
JIeNaTh BBIBOABI IO PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUUECKUX
pabor.

CrnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopun

IIPU UCTIOJb30BAHUU XUMUYECKOM
MOCy/Ibl U 000PYI0BaHMUS.

[Tpon3BOAUTH BHIYUCIICHUS

10 XMMUYECKUM YPaBHEHUSIM.
VY4acTBOBaTh B COBMECTHOM padoTe

B IIape WU IPyIIIIE.

BricTpanBaTh pa3BepHyThIe TUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHQPOPMAIIUIO U3 yueOHUKa

U CIIPABOYHBIX MaTE€pHaoB, FPAMOTHO
WCIIOJIb30BATh U3YYEHHBIN TOHATUUHBIN
ammapar Kypca XuMuu

48



®enepanbHas pabouas mporpamma | Xumust. 8—9 kimaccel (6a30BbIil yPOBEHB)

Jlabopamopuvie onvimol:

[TpoBeneHne KaYECTBEHHBIX PEAKIINI
Ha WOHBI (MarHus, KaJbLUs, aTlOMUHUS,
1mHKa, xxenesa (II) u xxenesa (1II), meau
(IT), onucanue NpuU3HaAKOB UX
MPOTEKAHMUS.

UccnenoBanne ampoTepHBIX CBOMCTB
TUAPOKCUA ATFOMUHUS U TUAPOKCUIA
[UHKA.

Ilpaxmuuecxue pabomoi:

Ne 6. XKecTkocTh BOJIBI U METOJIBI €€
YCTPaHECHUSI.

Ne 7. PeuieHue sKkCriepuMeHTAIbHBIX
3a1a4 1o teMe «BaxHeumme MeTamibl
U UX COCTMHEHUS.

Buiuucnenus:

110 YPAaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIM OJIMH U3 PEarcHTOB JaH B U30BITKE
WJIM COJIEPKUT MTPUMECH;

MacCOBOM JIOJIA BBIXOJA MPOAYKTa
peakiuu

Hroro no pazneny 20
XuMHS M OKpY:KaKwInas cpeaa
4.1 | Xumus 3 BemecTBa u Marepualibl B TOBCETHEBHOW | XapaKTepHu30BaTh pOJib XUMUU

U OKpY’KaroIas
cpena

YKA3HU 4desioBeka. be3onacHoe
HCIOJIb30BAHUE BEIIECTB U XUMUUECKUX
peaxiuii B ObITy. [lepBas momors

B Pa3JIMYHBIX cepax AesITeIbHOCTH
JIF0JIel, OCHOBHBIC BEIIIECTBA
1 MaTepuasbl, IPUMEHSIEMbIC B KHU3HU
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MIPU XUMHYECKUX 0KOrax
Y OTPABJICHUSX.

XVMMHUYECKOE 3arpsI3HEHNE OKPYIKaOIIen
cpelsl (IpeaesbHas 10nyCcTUMas
KOHLIEHTpaIus BeulecTB. Posib xumuu

B PEILLIEHUHU SKOJOTHYECKUX MPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenue o0pa3oB MaTepraioB
(cTekno, CruiaBbl METAJUIOB, TOJIMMEPHBIE
MaTrepHaibl)

COBPEMEHHOTO YEJIOBEKA.
OOBSACHATH yCII0BUS 0€30MacHOTO
WCIIOJI30BaHUS BEIIECTB U XUMUYECKUX
peaxuuii B ObITY.

AHaIM3UpOBaTh U KPUTHICCKU
OIICHMBATh WH(OPMAIINIO O BIIMSHHUH
MPOMBIIIIEHHOCTH, CEJIbCKOTO X0351CTBa,
TpaHCIOPTa U JIp. HAa COCTOSTHUE
OKPYKaroIIEr CpeIbl.

YMeTh OKa3bIBaTh MEPBYIO MTOMOIIH

IPU XUMHUYECKHUX 0JKOTaX U OTPABICHUSX.
[TpuHMaThE yyactue B 00CYXIEHUH
po0JIeM XUMUYECKON U IKOJIOTMYECKON
HaIPaBJIICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIHIO TI0 podiiemMe

U TIpeJijlaratb BO3MOXHBIE ITYTH €€
peIICHHS

Wroro no pazueny: 3
PesepBHOE Bpems 3
OBILEE YHNCJIO YACOB 68
I10 ITPOTPAMME
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INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MMPOBEPSIEMbBIX TPEFOBAHUM K PE3YJIBTATAM OCBOEHMUS
OCHOBHOI OBPA3OBATEJBHOM IPOIT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUSA 110 XUMHUHN

B denepaibHBIX M pPErHOHAIBHBIX MPOIEAYpPaX OLEHKH KadecTBa 0Opa30BaHUS
UCIIONb3YeTCs MepeueHb (KoAu(pUKaTop) pacrpeeeHHbIX MO KjaccaM MPOBEPsSeMbIX

TpeOOBaHUN K

pe3ynbTaTtaM OCBOCHHSI OCHOBHOM 00pa3oBaTENbHON MPOrpaMMBI

OCHOBHOT'O 00I1er0 00pa30BaHUs U SJIECMEHTOB COJSPIKAHUS 110 XUMHH.

8 KIIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOH 00pa30oBaTe/ILHOM
MPOrpaMMbl
Kon IIpoBepsieMble TpEAMETHBIE PE3YIBTAThl OCBOCHUS OCHOBHOU
IIPOBEPSIEMOI0 00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHuUs
pe3yabpTara
1 [1o Teme: «IlepBOHaYaIbHBIE XUMUYECKUE TTOHATUSD)
1.1 pacKpbIBaThb CMBICII OCHOBHBIX XHMHMYECKUX IIOHATHWA: aTOM,
MOJIEKYJIA, XUMHWYECKUM DIJIEMEHT, IMPOCTOE BELIECTBO, CIOKHOE
BEUIECTBO, CMECh (OAHOPOJHAs W HEOAHOPOJHAs), BAJIECHTHOCTD,
OTHOCHUTEJIbHAs AaTOMHasi M MOJEKYJSpHas Macca, KOJINYECTBO
BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JOJISI XHUMHUYECKOIrO
3JeMEeHTa B COEIMHEHHH, MOJIAPHBIM O00BEM, XMMHUYECKas peakiius,
KJaccu(ukaus — peakluMil:  peakuuMh  COCIMHEHHUs,  PEaKINH
pasnoxeHus, peakuuu 3aMEIIeHUSs, peakuuu oOMeHa,
9K30- U HHAOTEPMUYECKHE PEAKLUU, TErIOBOM 3(PGEKT peakiuw,
pacTBOp, MaccoBasi JOJid BellecTBa (MPOLEHTHAs KOHIEHTPALIMS)
B pacTBOpE
1.2 WUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHATHMA
Y IPUMEHATH 3TH NOHATHS IPU ONMCAHUU BEILIECTB U UX IPEBPALLCHUIA
1.3 UCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY Ul COCTaBieHUs (HopMyll
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKIIAN
1.4 pacKpbIBaThb CMBICI 3aKOHOB COXPaHEHHS MacChl  BEIIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJSIDHOTO YYE€HHS, 3aKOHa
ABoraapo
1.5 OMpeNeNsiTh  BaJEHTHOCTh aTOMOB  dJIEMEHTOB B OWHApHBIX
COEIMHEHUAX
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1.6

KJIaCCU(UIIUPOBATh XUMHYECKUE peaKuu (M0 YHUCIy W COCTaBYy
Y4aCTBYIOIIIMX B PEAKIIUU BEUIECTB, MO TEIJIOBOMY A (DekTy)

1.7

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJSIPHYIO MacChl
BEILIECTB

1.8

BBIYUCIISITh MACCOBYIO JOJIIO XMMHUYECKOTO 3JieMeHTa 1o ¢dopmylie
COCIMHEHUSI,

1.9

BbIYHCJIATh MAaCCOBYIO JOJIIO BEIICCTBA B paCTBOPEC

1.10

MPUMEHSITh €CTECTBEHHO-HAYYHbBIE METObI IO3HAHMS — HAOIIOeHNE,
U3MEPEHUE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PEeaIbHbIN U MBICJICHHBIH )

[To Teme: «BaxHeimme npeacTaBuTe I HEOPraHUYECKUX BEIIECTBY

2.1

PACKPBIBATH CMBICJI OCHOBHBIX XUMHUYCCKUX TIOHSTHM: OKCH [, KMCJIOTAQ,
OCHOBAaHHC, COJIb

2.2

OTIpEeENIATh MPUHAJICKHOCTh BEIIECTB K OINPEACICHHOMY Kiaccy
COEIMHEHUM 1o hopMynam

2.3

KJIaCCI/I(I)I/IHI/IPOBaTB HCOPraHN4CCKHC BCIICCTBA

2.4

XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XUMUYECKUE CBONCTBA BEILIECTB
pa3IMYHBIX  KJIAcCOB,  MOJTBEP)KIas  ONHUCAHUE  NIPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHU COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHUM

2.5

MPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX
KAQUECTBEHHOTO COCTAaBa, BO3MOXXHOCTH ITPOTEKAHUSI XHUMHUUYECKUX
IIPEBPALLIECHUN B PA3JIMYHBIX YCIOBUAX

2.6

CIEIOBaTh  MpPAaBWJIAM  TIOJIb30BAHUS ~ XUMHYECKOW  TOCYIOU
U J1TabopaTOPHBIM O0OpYIOBAaHHMEM, a TAKXKE IMpaBUIaM OOpaIICHUS
C BEIIECTBAMH B COOTBETCTBUH C WHCTPYKIHSIMHU TIO BBITIOJIHCHHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOTYYEHUIO U COOMPAHUIO
razo00pa3HbIX BEIIECTB (BOJOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB C OIpPEICICHHOM MacCOBOM Jl0Jiell  pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh M TMPOBOJUTH XUMHUYECKUE IKCIIEPUMEHTHI
M0 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U KHUCJIOT C MOMOIIBIO
WHJUKATOPOB (JIakMyc, peHopTaaenH, METHIOPAHXK U JPYTHE)

2.7

IIPOBOAUTD PACUYCTEI 110 YPABHCHUIO XUMHYECCKOU pCaKInuu

[To Tteme: «llepmommueckuii 3akoH u llepmoamueckas cucrema
xumudeckux anemeHtoB J[.M. MenneneeBa. CtpoeHHE aTOMOB.
Xumuueckas cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUI

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHM: SApPO aroMma,
AJIEKTPOHHBIM CIIOM aroMa, aToMHasi OpOWTaIb, paauyC aToma,
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XUMHUUCCKAA CBA3b, IOJAAPpHAA W HCIOJIPHAsA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPHULIATCIIBHOCTh, HOHHAA CBA3b, HOH, KAaTHOH, dHHOH,
CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(l)I/IHI/IpOBaTB XUMHUYECCKHUEC DJICMCHTBI

3.3

OIKCHIBATh W XapaKTepu3oBaTh TaOmmuHyo (opmy lleprmomuueckoit
CHUCTEMBl XHUMHUYECKHX DJIEMEHTOB: pa3uvaTh TMOHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounas noarpynmna (b-rpymma)y,
«Majbie» U «OOJbILINE» MEPHUOIBI

3.4

packpeiBaTth cMmbicn Ilepuomnueckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATh MIOHUMAaHUE NEPUOTNYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT UX MOJIOKEeHUS B [leproanueckon cucreme

3.5

COOTHOCUTh  00O3HAa4Y€HUs, KOTOpble MMEITCI B  Tabiuue
«Ilepuonnueckas cucrema XUMHUYECKUX AJIIEMEHTOB
JA.N. MenneneeBa» € YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHMS
aTOMOB XMMHMYECKUX JIEMEHTOB (COCTaB U 3apsf sapa, 001iee Yucio
3JIEKTPOHOB U PACIIPEAEIICHHE UX 1O AJIEKTPOHHBIM CIIOSIM)

3.6

OIIPpCACIIATD CTCIICHDb OKHCJICHUA JJIEMCHTOB B 6I/IHapHBIX
COCAMHCHUAX

3.7

OTpeAeNATh BHUJI XHMHYECKOW CBSI3U (KOBAJICHTHAsT W HMOHHAs)
B HEOPraHUYECKUX COCAUHECHUSX

IIpoBepsiemble 3j1EeMEHTHI CONEPKAHMS

Kon [IpoBepsieMblli AJIEMEHT COAEPKAHUS
1 IlepBoHayanbHbIE XUMUYECKHE MOHSATHS

1.1 [Ipenmer xumuu. Posib XuMUM B )KM3HU YEJIOBEKA. XMMUS B CUCTEME HayK.
Tena u BemecTa. U3nyecKue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BEIIECTB

1.2 [loustTe o Meromax IIO3HAHWA B XUMHUU. UHUCTBbIE BEIIECTBA U CMECH.
CriocoOnlI pasenieHus cMmecen

1.3 ATOMBI U MOJEKYJIbl. XHUMHUYECKHE HJIeMEHThl. CHUMBOJIBI XHMHUYECKUX
aeMeHTOB. IIpocThie M CIOXHBIE BelIECTBA. ATOMHO-MOJEKYJIIPHOE
yUCHHE

1.4 Xumuyeckas ¢dopmyna. BajaeHTHOCT, aTOMOB XUMHYECKHX 3JIEMEHTOB.

3aKOH IIOCTOSIHCTBA COCTaBa BCILICCTB. OTtHocuTeNnbHAasE aTOMHas Macca.
OTtHOCHUTENIbHAS MOJICKYJIpHas Macca. MaccoBas J0JI1  XUMHUYECKOI'O
DJIEMCHTA B COCIMHCHUH
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1.5

KomnuecTtBo BemecTtBa. Monb. MonsipHas macca. B3auMocCBs3b KOJTMUYECTBA,
MacChl U YHMCJIa CTPYKTYPHBIX €AMHUI] BeliecTBa. PacueTsl mo dopmynam
XUMUYECKUX COCTUHEHUIN

1.6

du3znyecKre U XUMUIECKUE SIBIICHUS. XUMHUUICCKasi peaKIus U €€ MPU3HAKH.
3aKOH  COXpaHEHWs  MacChl  BEIIECTB. XHWMHUYECKHE  ypaBHEHHUS.
Knaccudukauss XUMHYECKUX peaknuii (COCNMHEHHS, Pa3JIOKECHHUS,
3aMelleHus, 0OMeHa)

1.7

XUMHYECKUN OKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW ITOCYIIOM,
C TmpaBujgamMu paboTel B JabopaTopud MW TMpUEMaMH  OOpaIleHUs
C JIabopaTOpHBIM O0OpPYIOBAaHUEM, HM3yYC€HHWE W OMUCaHUE (UIUICCKUX
CBOMCTB 00pa3lloB HEOPTaHWYECKHX BEIIECTB, HAOMIOJeHUE (DUIUIECKUX
(nyaBneHue BOCKA, TasHUE JIbJa, pPaCTHUpaHUE caxapa B CTYNKEe, KUIIEHUE
U KOHJEHCAIMsl BOJAbI) U XUMHUYECKHX (TOpEHHE CBEYM, MPOKAIUBAHUE
MEJIHOM TPOBOJIOKH, B3aWMOJICHCTBHE Mela C KHCJIOTOM) SBJICHUH,
HaOJIOICHUE U ONMUCAaHUE NPU3HAKOB MPOTEKAHMUS] XUMHUUYECKHX pPeaKiuil
(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusl,
paznoxenue rujapokcuna meau (I) mpu HarpeBaHuu, B3aUMOCHCTBHE
xene3a ¢ pactBopom comu meau (II), u3ydeHue cnocoOOB pazaeneHus
cMmeceit (¢ MoMOoIIbI0 MarHuTa, PUIbTpOBaHUE, BHITAPUBAHUE, TUCTUILIALINS,
xpomarorpadusi), TPOBEICHUE OYUCTKH TOBAPEHHON COJM, HAOJIIOJCHUE
U OINHCAHUE PE3YJIbTATOB MPOBEACHUS OINbITA, WLTIOCTPUPYIOUIETO 3aKOH
COXPaHEHHS MACChI, CO3J]aHUE MOJIeTIeH MOJIEKYJ (IIapOCTEPKHEBHIX )

BaxHeiimme npeacraBuTesn HEOPraHMYeCKUX BEIIECTB

2.1

Bosnyx — cmech razos. CoctaB Bo3nyxa. Kuciopon — 35ieMEHT U MpocToe
BeniecTBo. Haxoxxaenue kuciaopoza B npupoje, Pu3ndeckue 1 XuMUIECKUe
cBoiicTBa (peakiuu roperust). Okcunapl. [Ipumenenune kucmopona. CrocoOs!
MOJTyYEHHUsS] KUCIOPOAa B JIaOOpaTOPUU U MPOMBIIUIEHHOCTH. KpyroBopor
Kucaopoja B npupozae. O30H — alIoTponHas Moau(pUKaLus KUCIOpoIa

2.2

TemnoBoit 3G(heKT XUMHUYECKON peaklud, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- U SHJI0TEPMHUYECKUE peakiuu. TOoIIMBO: yrojib U MeTaH. 3arpsi3HEHNE
BO3/1yXa, YCWJIEHUE TApHUKOBOrO 3(pdekTa, pa3pylieHrue 030HOBOTO CIIOS

2.3

Bomopon — »memeHT W mpocroe BemectBO. HaxoxkeHnue Bomopoaa
B Npupojie, (U3NYECKUEe U XUMHUECKUE CBONCTBA, MIPUMEHEHHUE, CIOCOOBI
nonydenus. Kucnorsl u conu

2.4

MounsipHbIii 00beM Ta30B. PacueTsl N0 XUMUYECKUM YpaBHEHUSIM

2.5

dusnueckue CBOMCTBa BOAbl. Boma kak pacTtBoputTenb. PacTBopsl.
HaceblllieHHBIE ¥ HEHACBIIEHHBIE PACTBOPBHI. PacTBOPUMOCTH BEUIECTB

B BoJie. MaccoBas J0Jisl BEIIECTBA B paCTBOPE. XMMUUYECKUE CBOMCTBA BOJIBI.
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OcHoBanus. Posib pacTBOpOB B IPUPOJE U B KU3HU desioBeka. Kpyrosopor
BOJBl B NpHUpOAE. 3arps3HEHHE MNPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ

2.6

Kiaccudukarus Heopranndeckux coeauHeHnii. Oxcuabl. Kiaccuduxarus
OKCHJIOB: cojeoOpa3ytonue (OCHOBHBIE, KHUCIOTHbBIE, aM(OTEpHBIC)
u  HeconmeoOpasyromue.  HomeHkiaTypa  OKCHIOB. duU3NYECKUe
Y XMMHUYECKHE CBOMCTBA OKCUIOB. [loyueHne okcnion

2.7

OcHoBanusi. Krnaccudukarusi OCHOBaHH: TIETOYM UM HEPACTBOPUMBIC
ocHOBaHusA. HomeHknatypa ocHOBaHMM. @PU3MYECKHE U XUMHUYECKHE
CBOMCTBA OCHOBaHUM. [lonmyyeHne ocHOBaHUMN

2.8

Kucnorel. Knaccudukanus kuciaor. Homenknatrypa kuciaor. duzndeckue
U XUMHYecKue cBoicTBa KuciaoT. Psaa aktusHoctu MetayuioB H.H. bekeroBa.
IlonyyeHnne KucnoT

2.9

Comu. Homenknatypa coneil. duzndeckue 1 XUMHUYECKUE CBOKWCTBA COJIEH.
ITonyuenue comnen

2.10

I'eneTnyeckas cBs3b MCXKAY KJIIaCCaMH HCOPIraHNICCKHX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUNA DKCIEPUMEHT: KAYECTBEHHOE OIPEIEIICHUE CONEPKaAHUs
KHCJIOpOJIa B BO3/IyX€, MOJy4YEHHE, COOMpaHue, paclio3HaBaHUE U U3y4ECHHE
CBOMCTB  KHUCIOpOJa,  HaOJIOJEHHWE  B3aMMOJCWUCTBUSA  BELIECTB
C KHUCIOpPOAOM M YCJOBHUS BO3HHUKHOBEHHUS U TMPEKPAIICHUS TOPEHUS
(mokapa), o3HaKOMJIEHHE C 00pa3laMy OKCHUJIOB M OMHCAHHE UX CBOWCTB,
noJiyueHue, codupaHue, paclio3HaBaHWE W HM3Y4YEHHE CBOWMCTB BOAOpOJA
(ropenue), B3auMmojeicTBUe Bogoponaa ¢ okcuaoM menu (I1) (Bo3aMoxkHO
WCIIOJb30BAHUE BHUJIEOMATEpPUAIOB), HAOJIOJEHHUE O00pa3loB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOCHHOCTEN PACTBOPEHHUSI BEILIECTB
C pazIn4YHOM PacTBOPUMOCTEIO, IPUTOTOBJICHHE pacTBOpOB
C  ONpENEJEHHOM  MAacCOBOM  JIOJIEM  PacTBOPEHHOrO  BEIIECTBA,
B3aMMOJICUCTBUE BOJABI C METajjgaMu (HATpUEM U KallbllieM) (BO3MOXKHO
UCIIOJIb30BAHME BHUJAEOMATEPHUAJIOB), ONPEACICHUE PpPAacCTBOPOB KHUCIOT
M IIeJ0o4eid ¢ TMOMOLIBI0 HWHIMKATOPOB, MCCIEAOBaHUE 00pa3loB
HEOPraHWYECKUX BEIIECTB PA3JUYHBIX KJIACCOB, HAOIIOAEHUE M3MEHEHUS
OKpacKd HWHIUKATOPOB B pacTBOpax KHUCIOT U IHIEJOoYel, H3yYEHUE
B3aumozeiicTBus okcuna meau (1) ¢ pacTBopoM cepHOI KM CIIOTHI, KUCJIOT
C MeTallJIaMHU, PEaKIUWA HeUTpadu3aluu, MOJTYyYeHHE HEPACTBOPUMBIX
OCHOBaHMI, BBITECHEHHWE OJHOTO METajula JPYyrdM W3 pacTBOpa COJIH,
pelieHre JKCIEPUMEHTAIbHBIX 3alad 1Mo TeMe «BakHeiue Kiacchl

HCOPraHn4CCKHUX COGI[HHGHHﬁ»
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Ilepnonnuecknii 3akoH U [lepuoandeckas cucremMa XUMHYECKUX JJIEMEHTOB
J.1. MenpneneeBa. CTpoeHHE aTOMOB. XUMHUYECKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU

3.1

[lepBble TOMBITKK KJIACCU(PUKALIMK XUMHYECKUX dHJiIeMEHTOB. [loHsiThe
O TpYINaxX CXOAHBIX DJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE
METaJllbl, TaJIOT€Hbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbhIE OOpa3yroT
am(pOoTepHbIE OKCUBI U TUAPOKCHUIBI

3.2

Ilepnonnuecknii 3akoH. [lepuognyeckas cucremMa XMMHYECKUX JJIEMEHTOB
.. MenneneeBa. KopoTkomepuonHass u JUIMHHONEPHOIHAS (HOPMBI
Ilepnonnueckon cucremel xumuyeckux asnemeHToB J.M. Menneneesa.
Ilepuons! u rpynmnsl. OU3HUECKUN CMBICI HMOPSAIKOBOIO HOMEpPAa, HOMEPOB
MIEPUOJIA U TPYIIIIBI DJIEMEHTA

3.3

Crtpoenne atoMoB. CoctaB aTOMHBIX siiep. M30Tonsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J0YeK aTroMoB TEpBbIX 20 XUMUYECKUX DIIEMEHTOB
ITepuognueckori  cucrembl .M.  MenneneeBa.  XapakTepuCTHKA
XUMHYECKOr0 DJIEMEHTA II0 €ro MOJOXKEHUI0 B Ilepuonndeckon cucreme
J.. MenpaeneeBa

34

3aKOHOMEpPHOCTH HM3MEHEHUS paguyca aTOMOB XHMHUYECKHX SJIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOWMCTB IO IpyHlaM W MHEPUOAAM.
3nauenue Ilepmommueckoro 3akoHa u Ilepuoamdeckoi  CHCTEMBI
XUMHMYECKUX JIEMEHTOB I pa3BUTHUS HAyKU U nipakTuku. .. Mennenees
— YYEHBIN U I'PaKIaHUH

3.5

Xumuueckasi cBsizb. KoBajnieHTHast (MOJiAipHAs W HENOJISIpHAsI) CBSI3b.
DIIEKTPOOTPUIIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. VIOHHAs CBSI3b

3.6

CreneHb OKHCJIICHUA. OKHCIUTENHLHO-BOCCTAHOBUTEIIbHEIC PCaKIINN.
Hpoueccm OKHCJICHHS B BOcCTaHOBJICHUS. OKUCINTEIN U BOCCTAHOBUTEIIN

3.7

XHWMHUYECKUH DSKCIEPUMEHT: HU3y4E€HHE O0Opas3loB BEIIECTB METALIOB
Y HEMETAJUIOB, B3aUMOJEHUCTBUE THAPOKCUAA IMHKA C PACTBOPAMH KHUCIIOT
M IIEJI0YEM, MPOBEACHUE OMNbITOB, WIIIOCTPUPYIOIIHUX  IPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ peakuuid  (TOpeHHe,  peakiuu
Pa3IIoKEHUsI, COETUHEHU)
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9 KJIACC
IIpoBepsieMmble TPeOOBaHUA K Pe3yJIbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTe/IbHOM
MPOrpamMMbl
Kon IIpoBepsieMble TPEAMETHBIE PE3YIIBTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOT0 0o0pazoBaTeIbHON MTporpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHuUs
pe3yabTara
1 [To Teme: «BemecTBO U XUMHUYECKaAs PEAKIUSI»

1.1 pacKpbIBaTh CMBIC] OCHOBHBIX XHMHUYECKHX TOHSTHH: pacTBOp,
AJIEKTPOJIMTBI, HE3JIEKTPOJIMTHI, AJIEKTPOJUTHYECKAs IUCCOLUAIUS,
peakuuu MOHHOro OOMEHAa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
o0paTumbie u HeoOpaTHUMbIe peakiuu, OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE  PEAKIUHM, OKUCIUTEIb, BOCCTAHOBUTEIbD,
OKHCJICHHE W BOCCTAaHOBJICHHWE, aJUIOTPOMNUs, aM(OTEPHOCTH,
XUMUYECKasi CBsA3b  (KOBaJICHTHAs, MWOHHAs, MeETaInuecKas),
KpUCTAJUTMYECKasl PEIIEeTKA, CIIaBbl, CKOPOCTh XUMUYECKOW peakIuu

1.2 WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHMUYECKUX TMOHSTUM
Y IPUMEHSTH AT MOHATHS MIPU ONUCAHUU BEIIECTB U UX MIPEBPAICHUM

1.3 COCTaBJISITh YPABHEHUS JJIEKTPOIUTUYECKONW JHUCCOLMALMM KHUCIIOT,
HIEJI0YE€ W COJIEH, TOJIHBIE U COKPAICHHBIE YPABHEHUSI pPEAKIIUU
MOHHOr0 0OMeHa

1.4 PacKpbIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUn
MOCPEJICTBOM COCTaBJIEHHUS JIEKTPOHHOIO 0ajlaHca ATUX PEaKIIUi

1.5 ITPOBOJAUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOW PEaKIINU

2 [Io temam: «Hemerammel u ux coeguHeHus» U «MeTaibl U KX
COCTMHEHUSD)

2.1 XapaKTeprU30BaTh (OMUCHIBATH) OOIIHE U CHICITUPDUICCKUEC XHMUIECKHEC
CBOMCTBa MPOCTBIX U CJIOKHBIX BELIECTB, MOATBEPKIAs OMUCAHUE
npuMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PeaKIu

2.2 COCTaBJISITh YPABHEHUS PEAKIUN, MOATBEPKIAIONINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXy BEIIECTBAMU PA3IMUHBIX KJIACCOB

2.3 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHHS,
BO3MOKHOCTHU MPOTEKAHUsI XMUMHUYECKUX MPEBPALICHUN B Pa3IMUYHBIX
YCIIOBUSIX

2.4 cienoBaTh ~ MpaBWjaM  TOJB30BAaHUS  XUMHUYECKOW  MOCYAOM
U J1abOpaTOpHBIM OOOPYIOBAaHUEM, a TaKXKE MpaBHJIaM OOpallieHus
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C BCHICCTBAMU B COOTBCTCTBUM C HMHCTPYKOUSAMHU 110 BBIITOJHCHHUIO
Ha60paTOpHBIX XUMHUYCCKHX OIIBITOB IIO ITIOJIYUCHHIO H CO6I/IpaHHIO
F33006p33HI>IX BCIICCTB (aMMI/IaKa H YTJICKHUCJIIOT O 1“33&)

2.5

MPOBOANTH PEAKIMH, IOATBEPKIAIONINE KadeCTBEHHBIM COCTaB
pa3IMYHBIX BEIECTB: pACIO3HABATh ONBITHBIM ITYTEM XJIOPHI-,
Opomun-, womuua-, KapOonar-, Qocdar-, cuwimkar-, cyiabdar-,
TUJIPOKCUI-UOHBI, KATHOHBI aMMOHHMS, HWOHBI M3yYCHHBIX METALIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHUUECKHUX BEIIECTB

[To Teme: «Xumus 1 OKpyKarouas cpeaa»

3.1

pacKpbIBaTh CMbICI OCHOBHBIX XUMHUecKuX noHsTuii: I1IJIK Bemectsa;
KOppO3HsI METAJLUIOB

3.2

IMPUMEHSITh OCHOBHBIE OINEPALMU MBICIUTEILHON JAESTEIBHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHUE, O0O0OOIIeHHE, CHCTEeMAaTHU3allUIO,
BBIIBJICHUE TPUYNHHO-CIEACTBEHHBIX CBS3€U — I U3Y4YECHUS CBOVICTB
BCIIECTB M XHMHUYECKHX PEAKIMH; E€CTECTBEHHO-HAYYHBIE METOJIbI
NO3HAHUs — HAOIOEHUE, U3MEPEHUE, MOJIETUPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICTICHHBIN)

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon

[IpoBepsieMblid 3JIEMEHT COJECPKAHUS

1

BemectBo n xumnueckas peakuus. [loBropenue

1.1

Ilepuonnueckuit 3akoH. [lepronnueckas cucreMa XMMUYECKUX DJIEMEHTOB
.M. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUHU
CBOMCTB XMMMYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaausl, KaJlbLus
MU HUX COCAMHEHUW B COOTBETCTBUU C IIOJIOKEHUEM  DJIEMEHTOB
B [lepuonnueckoil cucteme u CTpOCHUEM X aTOMOB

1.2

CrpoeHue BemecTBa: BUAbI XUMHUYECKOW CBS3U. THUIBI KPUCTAUIMYECKUX
PEIIETOK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT THMA KPUCTALINYECKOU
pEelIeTKU U BHUAA XUMUUYECKOoW cBsizu. Knaccudukaiuss ¥ HOMEHKIATypa
HEOPraHUYECKUX BEIIECTB (MEXKIyHAPOIHAS U TPUBUAJIbHAS ). XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUH, TEHETUYECKas CBSI3b HEOPTAaHUYECKUX BEILIECTB

1.3

Knaccudukamuss XUMHYECKUX pEaKUUMid 1O Pa3IMYHbIM  [PU3HAKAM
(MO YyuCiy M COCTaBy y4YacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEMJIOBOMY
3¢ dexTy, 10 U3MEHEHHIO CTENEHEW OKHUCICHHMS XUMUYECKUX 3JIEMEHTOB,
no oOpaTUMOCTH, N0 YYacTHUIO KaTaiau3aropa). JK30- U IHAOTEPMUUYECKHUE
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peakiu, TEPMOXUMHUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTU XUMHYECKON
peaKIu

1.4

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue
O TOMOI€HHBIX M TE€TEPOreHHbIX peakuusax. [loHATHE O XUMUYECKOM
paBHOBecuU. DakTOpBI, BIUSAIOMIME HAa CKOPOCTb XUMHUYECKOW pPEaKIUU
Y TIOJIO)KEHHE XUMHUYECKOI0 PABHOBECHS

1.5

OKHUCITUTEITbHO-BOCCTAHOBUTEIILHBIC  PEAKIUM, DJICKTPOHHBIA  OaiaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENHHON peakiuu. CoCTaBlieHHE YpaBHEHUH
OKHCJIMTEIbHO-BOCCTAHOBUTEILHBIX PEAKIMi C HUCIONB30BaHUEM METOJa
AJIEKTPOHHOTr O OanaHca

1.6

Teopus AIEKTPOJIATUYECKOU JTCCOLIMALIAH. DIIEKTPOIUTHI
Y HEANEKTPOJUThL. KaTnoHbl, aHMOHBL. MeXaHn3M JUCCOLMalu BEMIECTB C
pa3TUYHBIMU BUJIaMU XUMUYECKOM cBa3U. CteneHs aucconuanuu. CuibHbIC
1 cialble AJIeKTPONHTH. Peakimu noHHOro oOMeHa. Y CIOBUS MPOTCKAHUS
peakiuii MIOHHOTO OOMEHa, TMOJIHBIC M COKpAIllCHHbIE MOHHBIC ypaBHEHUS
peakiuii. CBOMCTBAa KUCIIOT, OCHOBAHUM W COJIEH B CBETE MPEACTaBICHUN
00 DJIEKTPONIMTHYCCKON auccoranui. KauecTBeHHbIC peaklMy Ha HWOHBI.
[TonsiTve O TUIPOIU3E COJEH

1.7

XUMHUYECKUN IKCIIEPUMEHT: O3HAKOMJICHUE C MOJETSIMU KPUCTALTUYECKUX
PEIIETOK HEOPraHMYECKUX BEIECTB — METAJJIOB M HeMeTaioB (Tpaduta
M anaMmasa), CJIOXKHBIX BEUIECTB (XJIOpUIA HATpHsl); HUCCIEAOBAaHUE
3aBHCHMOCTH CKOPOCTH XHUMHYECKOW PEaKIIMK OT BO3IACHCTBHUS Pa3IMIHBIX
(GakTopoB; HCCICAOBAHHWE DJCKTPOIPOBOJIHOCTH PACTBOPOB  BEIICCTB,
mpoiiecca  JUCCOIMAIMM  KHUCJIOT, Iejaodyed u  cojied  (BO3MOXKHO
WCIOJIb30BAHUE BUJICOMATEPUATIOB); MIPOBE/ICHHE OTIBITOB,
WUTIOCTPUPYIOMIMX TPU3HAKK TPOTEKAHHS pPEaKIMii HOHHOrO0 OOMeHa
(oOpa3oBaHme ocaaKka, BBIIEIECHUE Tra3a, O0Opa30BaHHWE BOJbI); OMBITOB,
WJUTIOCTPUPYIOIIMX TPUMEPHI OKUCTUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(ropeHue,  peaklUMH  pa3lOXKEHUs,  COCAUHEHHUs);  paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C MOMOIIbI0 KaYE€CTBEHHBIX PEaKIUil HAa WOHBI;
pellleHNnEe SKCIIEPUMEHTAIILHBIX 3a/1a4

Hemeramnibl u ux COCINHCHUA

2.1

OO6mas xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHue U (PU3MUYECKHE CBOMCTBa
MPOCTHIX BEIIECTB — raJIor€HOB. XMMUYECKUE CBOMCTBA Ha MPUMeEPE XJIopa
(B3auMOJICICTBHUE C METAITIAMU, HEMETAIIaMHU, ITIeJI0YaMu ). XJIOPOBOIOPO/I.
ConsiHasg KuCJIOTa, XUMHYECKHE CBOMCTBA, MOJYYECHHUE, NPUMEHEHHE.
JlelicTBre XJiOpa M XJOPOBOJAOPOAA HA OpPraHu3M 4YelloBeKa. BakHenmue
XJIOPUBI U X HAXOXKICHUE B PUPOJIC
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2.2

OObmas xapakrepuctuka 351eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CrpoeHue u (Qu3NUECKUe
CBOMCTBAa TMPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpbl. AJUIOTPOIIHBIE
MOIU(UKAIIMK  KUCIOpOAAa M Ccepbl. XUMHUYECKHE CBOMCTBA CEpBHL.
CepoBogopoa, cTpoeHue, (U3MYECKUe U XUMHUYECKHe CBOMCTBA. OKCHUJIBI
Cepbl KaK IPEACTABUTENM KHUCIOTHBIX OKcuaoB. CepHas Kuciora,
¢usnyeckue U XMMHUYECKHE CBOWCTBA (0OIIME Kak MpeACTaBUTENs Kiacca
KUCIIOT U crneuuduueckue). XUMUUYECKHUE PEaKIMM, JIekKallue B OCHOBE
MPOMBILUIEHHOTO CHoco0a TMOJIydeHUsi CepHOM KucioThl. I[lpuMenenue.
Conmu cepHOM KHUCIOTHI, KayeCTBEHHas peakuus Ha CyJab(aT-HOH.
HaxoxneHnne cepbl u €e COSIMHEHUN B TPUPOIE. XUMUYECKOE 3arpsA3HEHUE
OKpY>Karollel cpeibl COEIUHEHUSIMU CEpbI (KUCIOTHBIE JOXKIH, 3arpsi3HEHNE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBpaIEHUS

2.3

OO6mas xapakrepuctuka 3JaeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHBIE CTEMECHW OKHCICHUA. A30T, pacIpOCTpaHCHUE
B Tpupojie, ¢u3MUecKrue W XUMHUYecKHe cBoicTBa. KpyroBopor azora
B Mpupojie. AMMHAK, €ro PU3NYECKUe U XUMHUYECKUE CBOICTBA, MOJyYCHUE
u npumeHeHne. Conu aMMOHUS, WX (QU3HYECKHE M XUMHYECKHUE CBONCTBA,
npuMmeHeHue. KauecTBeHHas peakiiys Ha HOHbBI aMMOHUsI. A30THas KUCIIOTa,
ee ToJiydeHue, (QPU3MUECKHEe U XHUMHUYECKHE CBOMcTBa (0oO0lIMe Kak
MpelCcTaBUTeNsl Kjaacca KUCIOT u  crnenuduueckue). lMcnosb3oBanue
HUTPATOB U COJ€M aMMOHMS B KadyecTBE MHHEPAIbHBIX YIO0OpEHUM.
XVUMHYECKOE 3arpsi3HEHHE OKPYXKAIoMIeH Cpenbl COSAMHEHHSIMHU a30Ta
(KUCIIOTHBIE TOKIH, 3arPsI3HEHNUE BO3/1yXa, ITOYBBI K BOJJOEMOB)

2.4

®ochop,  amrorpomubie  momupuranmmu  docdopa,  PuUzHUECKUE
n xummdeckue cBoictBa. Oxcun ¢ochopa (V) u dochopHas kuciora,
dusznyeckue W XUMHUYECKHE CBOWCTBa, TMoiydeHue. Vcmonb3oBaHue
¢dochaToB B kauecTBe MUHEPAIbHBIX yI00pEHHI

2.5

Oobmas xapakTepuctuka 3eMeHToB [VA-rpynmnbsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTEMEHU OKHUCICHUSA. YTIEpOJA, aJOTPOIHBIC
MOAU(UKALMK, PACTIPOCTPAHEHUE B MPUPOJE, PU3UUECKUE U XUMUUYECKHE
cBoiictBa. Apcopbmusa. Kpyrosopor yriepoga B mnpupoae. OKCHIbI
yriepoja, ux (pu3N4YecKue M XMMUYECKHUE CBOMCTBA, JICUCTBHE HA YKUBBHIC
OpPraHu3MBbl, TOJy4Y€HHE M TPUMEHEHHE. OKOJIOTHYeCKHue MpoOIeMBbl,
CBs3aHHbIE ¢ okcuaoM yriepozaa (IV); runoresa riao0anibHOrO MOTEIICHUS
KJIMMara; TMapHUKOBbIN 3d@dekT. YrompHas KUCIOTAa U €€ COJMH, WX
busznyeckue M XUMHUYECKHME CBOMCTBa, MONyYeHHE W TMPUMEHEHHE.
KauectBennast peakius Ha kapOoHaT-MOHBI. Vcmonbp3oBaHue KapOOHATOB
B OBITY, MEIMIIMHE, TPOMBIIIUICHHOCTH U CEIbCKOM XO3SCTBE
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2.6

[lepBoHAYATBHBIC TOHATHS 00 OPraHUIECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepoaa (MeTaH, 3TaH, ATWJICH, alleTHJICH, 3TaHOJI, TJIUIEPUH, YKCYyCHas
kuciora). X cocraB u xumuueckoe ctpoeHue. [loHsTHE 0 OMOJOTHYECKH
BaOXHBIX BEIIECTBAX: JKHUpax, Oelkax, yrieBojax — W UX POJIM B >KU3HU
YeIloBeKa. MarepualibHOE €IMHCTBO OPraHMYECKUX W HEOPraHUYECKHUX
COEJIMHEHNH

2.7

KpemHunii, ero ¢usnueckue U XHMHUYECKHE CBOMCTBA, IMOJIYYCHHE
u npumeHenne. CoeanHeHUsT KpeMHUs B npupoje. OO0mme npeacTaBieHs
00 okxcune kpemuus (IV) u xkpemHueBoit kuciore. CHIMKaThl, UX
WCIIOJb30BaHUE B OBITY, MEAMIIMHE, IPOMBIIIJICHHOCTH. BaxxHeiune
CTpOUTENIbHbIE  MaTephaibl: KepaMuKa, CTEKJIO, IIeMEHT, O€eToH,
xene300eToH. [IpobGrembl 6e30MacHOr0 MCHOJIb30BAaHUSL CTPOUTENbHBIX
MAaTEPHUAJIOB B MIOBCEIHEBHOM KU3HU

2.8

XUMHUYECKUHN IKCIIEPUMEHT: U3ydeHre 00pa3I[0B HEOPraHMUECKUX BEILIECTB,
CBOMCTB COJSTHOM KHUCJIOTHI; TMPOBEJECHUE KAYECTBEHHBIX  PpEaKIIHii
Ha XJIOpUA-UOHBI M HAOIIOJEHUE MPHU3HAKOB HX MPOTEKAHUS; OIBITHI,
oTpakarolue (QU3NYECKUe M XHMHUYECKHE CBOWCTBAa TaJOT€HOB U UX
COCAMHEHMI (BO3MOYKHO HUCITOJIb30BaHNE BUICOMATEPHAJIOB); O3HAKOMIICHHUE
c oOpasuaMu XJIOpUJ0B (TaTOre€HHI0B); O3HAKOMIIEHHE C 00pa3liaMH Cephl
U €€ COCIUHCHUSIMU (BO3MOXKHO WCIIOJNIb30BAaHUE BHUICOMATEPUATIOB);
HaOJMIOICHWE  Tporecca  OOYIrJIMBaHUS — caxapa  MOJ  JICUCTBHEM
KOHIICHTPUPOBAHHOM CEPHOU KHCJIOThHI; M3Y4YEHUE XUMHYECKUX CBOWCTB
pa30aBJICHHOM CEpHOM KHCJIOTHI, MPOBEICHUE KauyeCTBEHHOW pEaKIIUU
Ha cynb(haT-uoH U HAOIIOJACHUE MPU3HAKA €€ TMPOTEKaHUs; 03HAKOMIICHHE
¢ (hM3HYEecCKUMHU CBOMCTBaMHU a30Ta, pocopa u Ux coeAMHEHUHN (BO3ZMOXKHO
WCIIOJIb30BaHUE BHUJIEOMATEpHaioB), oOpa3llaMu a30THBIX U (HochHOpPHBIX
yI0OpeHHUit;, TTOJIydeHrne, cCoOOUpaHue, pacrio3HaBaHUE W W3YYEHHUE CBOWMCTB
aMMuaKa; MpoBeICHNE KaYeCTBEHHBIX PeaKlnii Ha MOH aMMOHUS U pocdart-
MOH ¥ U3y4YCHHE TPU3HAKOB MX TMPOTEKaHHs, B3aUMOJACHCTBUE
KOHLUEHTPUPOBAHHOM  a30THOM  KHUCIOTBI C  MeEIbl0  (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPHUANIOB); U3YYCHHE MOJENEed KPUCTALTUYECKUX
pelieTok anMasza, rpaduta, QyuiepeHa; O3HAKOMJIEHHE C IPOLEeCcCOM
ajcopOlMM  PacTBOPEHHBIX  BEHIECTB  AKTUBUPOBAHHBIM  YIJIEM
U YCTpPOMCTBOM MPOTHUBOra3a; IOJy4eHHE, coOHUpaHHe, pacllO3HABAHUE
Y M3YyY€HHUE CBOICTB YIIICKUCIIOT0 ra3a; MpoBeIeHNEe KaueCTBEHHBIX PEaKITHil
Ha KapOOHAT- M CUJIMKAT-MOHBI M W3y4YeHHE MPHU3HAKOB WX MPOTEKAHUS;
O3HAKOMJICHHE C MPOAYKIMEH CHJIMKATHOM IPOMBIIUIEHHOCTH; pPELIEHUE
OKCIIEPUMEHTANBHBIX 3a/ad 1o Teme «BaxkHeilmne HEMEeTaulbl M HX
COCAMHEHUSD

MeTtannel U ux COCAUHCHU
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3.1

OO1as XapaKTepUCTUKa XUMUUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux mnosoxkeHuss B Ilepuognyeckoll cucTeMe€ XUMHUYECKHX 3JIEMEHTOB
AN, MengeneeBa U crpoeHuss aroMoB. CTpoeHHE  METaJUIOB.
Meramnnueckass CBSA3b W METAUIMYECKAs KPUCTAJUIMYECKAs] pElIeTKA.
DIIEKTPOXUMHUUYECKUH PSAJ HANIPSYKEHUN METAJIOB

3.2

duznueckne W XUMHYECKHE CBOWCTBa MeTawioB. OOmme crnocoobl
nosiydeHusi MeTauioB. [IoHsATHE 0 KOPPO3UK METAIIIIOB, OCHOBHBIE CITOCOOBI
3alUTHl UX OT Koppo3uu. CIuiaBel (CTallb, YYT'YH, JIOPATIOMUHUN, OpOH3a)
1 UX IPUMEHCHHE B OBITY U TPOMBITINICHHOCTH

3.3

[[lerounbie MeTaIbl: MoJdoKeHue B [lepuoanueckoi cucteMe XMMUYECKUX
anemeHToB J[.MI. MeHnneneeBa; CTpoeHHE UMX AaTOMOB; HAXOXKJICHUE
B mnpupojie. Punyeckue M XUMUYECKUE CBOMCTBAa (Ha MpUMEpPE HATpUs
1 Kayusi). OKCUJIBI U TUAPOKCHUJIBI HATPUS U Kanud. [[puMeHeHne meaouHbIx
METAJVIOB U UX COCAUHECHUU

3.4

[IlenouHo3eMenbHBIE  METAJLIbl MarHui W KajJblUil: MOJOXKEHHUE
B llepnonnueckoit cucreme xumuueckux snemeHToB /(.M. Menneneena;
CTPOCHUE UX ATOMOB; HAXOXKIACHUE B MpUpoae. PU3nyecKkue 1 XUMUIECKHE
CBOMCTBAa MarHus M Kalbllus. Baxkuelmmme coeauHEHUs KanbIus (OKCH,
TUAPOKCHU], COJIH). ZKECTKOCTh BOABI U CIIOCOOBI €€ YCTpaHEHUS

3.5

AmomuHuil: TonoxkeHne B Ilepuonnueckon  cucTeME  XMMHMYECKHX
anemeHToB .M. MenneneeBa; cTpoeHrue aroMa; HaxOXIAEHUE B MPUPOJE.
dusznvecKue U XUMUYECKUE CBOMCTBA alfOMUHMSA. AMDOTEpHBIE CBOICTBA
OKCH/JIa ¥ TUAPOKCUIA ATFOMUHUS

3.6

Kene3o: nonoxenue B llepmoamueckon cucreMe XUMHUYECKHX SJIEMEHTOB
J.N. Menneneesa; cTpoeHME aTOMa; HaXOXKAEHUE B npupone. Pusndeckue
Y XUMUYECKHE CBOMCTBA *kene3a. Okcuabl, THAPOKCHIBI U conu xene3a (1)
u xkene3a (III), ux cocras, cBOMCTBa U TTOJTYYEHUE

3.7

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMJIEHHE C OOpa3llaMH METaJJIOB
U CILJIABOB, UX (DM3MUECKUMH CBOMCTBAMU; N3YUYECHUE PE3yIbTaTOB KOPPO3UU
METAJUIOB (BO3MOYKHO HCIIOJIb30BAHUE BHUEOMATEPUATIOB), OCOOCHHOCTEM
B3aMMOJICUCTBUSA OKCHJAA KaJbliUd M HATpusi C BOJAOW (BO3MOXHO
UCIOJIb30BaHUE BUIEOMATEPUAIIOB); UCCIIEI0BaHUE CBOMCTB HKECTKOU BOBI;
nporecca TOpPEHHs JKeje3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB); TPHU3HAKOB TMPOTEKAHMsSI KAUYEeCTBEHHBIX pEaKIUn
Ha MOHBI (MarHusi, KajabIlus, aJlOMUHMS, ITUHKa, xene3a (II) u xeneza (II),
meaun (II); nmabmromeHre W omMcaHWE MPOLECCOB OKpAIIMBAHUS IJIAMEHH

HOHaMHU HaTpu:, Kaiquga HW  KaJlbIHsd (BO3MO)I(H0 HCIIOJIBb30BAHUC
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BUJICOMATEpHAJIOB); HCCICAOBaHWE aM(OTEPHBIX CBOWCTB THAPOKCHIA
ATIOMUHHS W THUAPOKCHIA IIMHKA; PEHICHHE JKCIEPUMEHTAIBHBIX 3a]a4
o TeMe «BaxHelIe MeTayuibl 1 UX COETUHEHU

XuMUA U OKpYyKaromas cpena

4.1

Hogreie Mmatepuaibl 1 TexHONIOTMHU. BeliecTBa u Marepualibl B MOBCEIHEBHOM
KW3HU 4eJIOBEKa. XUMHS U 3J0pOBbE. be3omacHoe nenoib30BaHNUE BEILIECTB
Y XUMHYECKUX peakiuii B ObITy. [lepBas moMoIib mpu XMMHUUYECKUX 0XKOTax
1 OTPaBJICHUSX

4.2

OCHOBBI ~ DKOJIOTUYECKOW T'PaMOTHOCTH. XHMHYECKOE 3arps3HEHHE
okpyxaromeir cpensl [1JIK. Pomp XumMum B peIIeHMH SKOIOTMYECKHX
npo0GieM. [IpupoaHble UCTOUHUKH YTIEBOAOPOAOB (Yroib, IPUPOAHBIH ras3,
He(Th), MPOIYKTHI UX NEpepabOTKU, UX POJIb B OBITY U MPOMBIIIIIEHHOCTH

4.3

XUMHUYECKUN HKCIEPUMEHT: HU3ydeHHe O0OpaslloB MaTepuayioB (CTEKIIO,
CIUIaBbl METAJJIOB, MOJIUMEPHbIE MaTepUaIIbI)
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INEPEYEHDb (KOJUP®UKATOP) TPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJBHOMN
IMPOI'PAMMBI OCHOBHOI'O OBILIEI'O OBPA3OBAHMUSI

U DJIEMEHTOB COJAEPXAHUSA IO XUMHUHN

JI71st mpoBeieHUsI OCHOBHOT'O TOCY/IApCTBEHHOI'0 AK3amMeHa 1o xumuu (nanee — OI'D
0 XUMHUHU) HCIOJNb3yeTCd TNepeueHb (KoAU(PUKATOp) NpOBEpsSEeMbIX TpeOOBaHUMI
K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesIbHOI MpOorpaMMbl OCHOBHOT'O OOIIETO
00pa30BaHus U JIIEMEHTOB COJIEP)KAHUA.

IIposepsiembie Ha OI'D no xumuu TpedOBaHMS K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHMSI K TIPEAMETHBIM pe3ybTaTaM 0a30BOTO
YPOBHS OCBOCHHSI OCHOBHOW 00pa30BaTeIbLHOM MPOTPaMMBI
OCHOBHOTO 0011ero 00pazoanus Ha ocHoBe PI'OC

1

HpeI[CTaBJIGHI/IG:

1.1

O TI03HABAEMOCTH SIBJICHUM MPHUPOJBI, MOHUMAaHHE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMMUYECKOW HAYyKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIel KyJIbTypbl W MPAKTHUECKON
NeSITETbHOCTA YEJIOBEKa B YCIOBUAX COBPEMEHHOTO OOIIEeCTBa;
MMOHUMAaHHWE MECTa XUMUH CPEIU APYTUX €CTECTBEHHBIX HAYK

1.2

O HAY4YHBIX MCTOHAX IIO3HAHHA, B TOM YHUCIIC ISKCIICPUMCHTAJIbHBIX
N TCOPCTUYCCKUX MCETOAAaX HCCICIOBAHUA BCHICCTB W HN3YUCHUA
XUMHUYECCKHUX peaKupIﬁ; YMCHHUC HCIIOJIB30BAaTh MOICIN
JJIA 0OBSICHECHHS CTPOCHHA aTOMOB U MOJICKYJI

1.3

o cepax mpodeccrnoHaTbHOU NEATETLHOCTH, CBSI3aHHBIX C XUMHEH
U COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JTOCTHKEHUSX
XUMHYECKON HAyKH, YTO TO3BOJIUT OOYJArOIIMMCS pPaccMaTpHUBATh
XHMHIO KaK cdepy cBoei Oyaymieit mpodeccHoHaTbHON NeATeTbHOCTH
U cJieNaTh OCO3HAHHBIA BHIOOp XMMHH KakK MPO(HILHOTO MpeaMeTra
P TIEpeX0/i€ Ha YPOBEHb CPEAHETO 0011Iero 00pa3oBaHuUs

BJI&I[CHI/IG CHUCTEMOM XMMHYECKMX 3HAaHUU H YMCHHC IIPUMCHATDH
CUCTEMY XUMHUYCCKUX 3HaHHﬁ, KOTOpasA BKIIXOYACT:

2.1

BOKHEHIINE XMMHMYECKUE TOHATHS: XUMUYECKHM JJIEMEHT, aToM,
MOJIEKYJIA, BELIECTBO, IPOCTOE M CIIOXKHOE BEILECTBO, OJHOPOIHAS
U HEOJIHOPOAHAs CMECh, OTHOCUTEJBHBIE ATOMHAs U MOJEKYJISIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CpelaHss), XUMUYECKas
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peakuus, peakuuu COCIMHEHHUS, PEaKUHUH PaA3JIOKECHUS, pPEaKIUU
3aMeIleHUs], peakiuu oOMeHa, TerIoBod 3G EKT peakinu, 5K30-
Y DHIAOTEPMUYECKUE PEAKIIUU, PAaCTBOP, MAaCCOBAs 10Js1 XUMUYECKOTO
AJIEMEHTA B COEAMHEHUHN, MaCCOBAs J10JIS1 M IPOLIEHTHAsI KOHLEHTPALIUS
BEIIECTBA B pPACTBOpPE, SAPO AaroMa, SJIEKTPOHHBIM CJIOM aToma,
aToMHas opOUTallb, pauyc aToMa, BaJICHTHOCTh, CTETIEHb OKUCJICHUSI,
XUMHUYECKast CBSI3b, 3JIEKTPOOTPULIATEIILHOCTb, MOJISIpHAS
Y HENoJISIpHAs KOBAJEHTHAsl CBS3b, MOHHASl CBSA3b, METAJIMYECKas
CBSI3b, KpUCTAJIIIMYECKAs pellieTka (aTOMHasi, MOHHAs, MeTaJUTMUeCcKasl,
MOJICKYJISIpHAs), MOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEIJIEKTPOJIUT,
AJEKTPOJMTHYECKAsT JTUCCOIMAIUS, pEaKuh HWOHHOTOo OOMeHa,
OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE peakuuu, OKHCIIATEIIb
U BOCCTAHOBUTEIIb, OKHCJIEHUE W BOCCTAHOBIICHUE, DJJIEKTPOJIU3,
XUMHUYECKOE paBHOBecHE, OOpaTHMble M HEOOpaTUMbIE pEaKIIHH,
CKOPOCTh XMMHUYECKOW peakuuu, karamusarop, I[IJIK, kopposus
METAJUJIOB, CIUIABBI

2.2

OCHOBOIIOJIArarOIie 3aKOHbl XHMHUH: 3aKOH COXPAaHCHUS MaccChl,
nepuoanuecknii 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSTHCTBA
COCTaBa, 3aKOH ABOTaapo

2.3

TEOPUU  XHUMUHU: aTOMHO-MOJIEKYJISIDHAsE ~ TEOpHUsl,  TEOpUs
AIEKTPOIUTUYECKON TUCCOLUALUN

Brnanenue ocHOBaMU XMMHUYECKON IPaMOTHOCTH, BKITIOYAIOIIEH

3.1

yYMEHHE MPaBUIILHO UCTIOIH30BaTh U3YUYCHHBIC BEIIECTBA U MaTEPUAITBI
(B TOM 4HCIle MHWHEpaJdbHBbIE YHOOPEHHS, METAUTBl M CIUIaBHI,
OPOAYKTHI TepepaboTKU TMPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOAOB
(yrosi, mpupomHOro rasza, He(TH) B OBITY, CEIbCKOM XO35HCTBE,
Ha TIPOM3BOJICTBE U MOHUMAHUE 3HAYEHUS KHUPOB, OCTIKOB, YIIIEBOJOB
JUIA OpraHu3Ma YeJiOBeKa; YMEHHE MPOrHO3UPOBATh BIMSHUE BELIECTB
¥ XUMHYECKUX IPOIECCOB HA OPraHW3M YEJIOBEKa M OKPYKAIOIIYIO

IPUPOIHYIO CPEY

3.2

YMEHUE UHTErPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUSIMU APYTUX
y4€OHBIX TTPEIMETOB

3.3

HaJIMYME€ OMbITa PabOThl C PA3IMYHBIMU WCTOYHHUKAMHU HMH(POpMaLUU
N0 XMMHM (HaydyHas M HAy4YHO-TIONYJIApHAs JUTEparypa, CIOBapH,
CIIPAaBOYHHKH, HHTEPHET-PECYPCHI)

3.4

YMCHHUC 00BEKTUBHO OLICHUBATH I/IH(l)OpMaI_[I/IIO O BCIICCTBAX, HX
MMpEBpalICHUAX u IMPAaKTHYCCKOM IMPUMCHCHUH u YMCHHUC
HCIIOJIb30BATh €C AJI1 PCIICHUA y‘{C6HO-HO3HaBaTCJIBHBIX 3aaa4d
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Bnagenne ocHOBaMHM MNOHSTHMHOIO ammaparta M CHUMBOJHMYECKOTO
sI3bIKa XUMUM JIJISl COCTaBJICHUS (DOPMYJT HEOPraHWYECKUX BEIIECTB,
YPaBHEHU  XUMHYECKMX  PEaKUWi; OCHOBAMU  XHMHUYECKOMN
HoMmeHkIaTypsl (IUPAC u TpuBHalibHOM)

YMeHne OOBSCHATh CBA3b NMOJIOKEHHS 3jieMeHTa B llepmoanueckoi
CUCTEME C YHUCJIOBBIMU XapaKTEPUCTHUKAMM CTPOCHHUS aTOMOB
XMMHUYECKHX DJJIEMEHTOB (COCTaB W 3apsia  sapa, oO0IIee YHCIIOo
AJIEKTPOHOB), PACIPEACICHUEM JJIEKTPOHOB II0 HSHEPreTUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX MEPUOAOB, KAINS U KAJIbLIHS

[IpencraBnenune 0 NEpUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3JEMEHTOB (paJnyc aToma, 3JIEKTPOOTPUIATEIbHOCTh), MPOCTHIX
U CIIO)KHBIX BEIIECTB OT IMOJIOKEHHS 3JeMeHTOB B Ilepmogmueckoi
cucteme (B MaJIbIX MIEpUOaX U TNIaBHBIX MOJATPYIINax) U JIEKTPOHHOTO
CTPOEHHS aTOMa

YMeHue kinaccupuImpoBaTh:

7.1

XUMHUYCCKHUEC DJICMCHTBI

7.2

HCOPIraHM4YCCKHUC BCUICCTBA

7.3

XUMHNUYCCKHC PCAKIINHN

YMeHue onpenensiTh:

8.1

BAJICHTHOCTb M CTCIICHb OKHCJIICHHA XHUMHWYCCKHX 3JICMCHTOB, 3apsial
HOHa

8.2

BUJI XUMHYECKOW CBSI3M M THUIN KPUCTAIUIMYECKOM CTPYKTYpPbI
B COCJIMHEHUSIX

8.3

XapakTep Cpe/ibl B BOAHBIX paCTBOpAaX BEIIECTB (KUCIOT, OCHOBAHUI)

8.4

OKHCIIUTCIIb 1 BOCCTAHOBUTCIIb

YMeHue xapakTepu3oBaTh GU3NUECKUE U XUMUUIECKIE CBOICTBA:

9.1

MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ], rpaduT, anMmas,
KpeMHHUH, a3or, ¢ocdop, cepa, XJIOp, HATPUH, Kajauii, MarHui,
KaJIbIIUM, ATFOMUHUM, JKEJIe30)

9.2

CJIIO)KHBIX BEIIIECTB, B TOM YHCJIE€ HMX BOJHBIX pPacTBOpPOB (Boja,
aMMHAK, XJIOPOBOJOPOJ, CEPOBOJOPOA, OKCHUABI M THAPOKCHIBI
metaioB I — IMA rpynn, amomunug, meau (II), nuHka, xenesa
(IT'w 1), oxkcuast yraepoaa (Il u IV), kpemuus (IV), azota u pocdopa
(T u V), cepst (IV u VI), cepuucras, cepHas, a30TucTasi, a30THasl,
dbocdopHasi, yronapHasi, KpeMHUEBAs KUCIOTA U UX COJIN)
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9.3 MPOTHO3UPOBATh M XapakTEepu30BaThb  CBOMCTBA  BEIIECTB
B 3aBHCHMOCTM OT MX COCTaBa M CTPOEHUS, NPUMECHEHHE BEILECTB
B 33aBHCHUMOCTM OT UX CBOWCTB, BO3MOXHOCTb IPOTEKaHHUS
XUMUYECKUX MPEBPAIICHUI B pa3IMYHbIX YCIOBUIX
10 YMeHue COCTaBIATh MOJIEKYJISIPDHBIE U MOHHBIE YPABHEHUS PEaKLUU,
B TOM YHCJIE:
10.1 peakuuii HFOHHOro oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIUAM
10.3 WUTIOCTPUPYIOIIUX XMMHYECKHUE CBOMCTBA M3YYEHHBIX KJIACCOB
(rpymim) HeopraHUYECKUX BEIIECTB
104 NOJTBEPKAAOIINX TEHETUYECKYIO B3aMMOCBSI3b MEX/1y HUMU
11 YMeHHe BBIYUCIATH (IPOBOJIUTH PACUETHI):
11.1 OTHOCUTEIIBHYI0 MOJIEKYJSIPHYO W MOJSIPHYIO MAacChl BEILIECTB,
MacCOBYIO JOJIK0 XMMUYECKOr0 3JIEMEHTA B COEAMHEHU U
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM ra3oB
114 II0 YPaBHEHUSM XHMHWUYECKHUX PpEaKUUMi W HAXOAUTh KOJIWYECTBO
BELIECTBA, 00BEM U MACCy PEareHTOB UM MPOAYKTOB PEaKIUU
12 Bnanenue (3HaHHE OCHOB):
12.1 OCHOBHBIMU  METOAAMHM  HAy4yHOro TIO3HAaHUA  (HAOIIOACHHE,
U3MEpEHUe, IKCIEPUMEHT, MOJECIMPOBAHUE) TIPU M3YUECHUU BEILECTB
U XUMHYECKUX SBICHUH; yMeHHE C(HOPMYIUPOBATH MpPOOJIEMY
Y TIPEJJIOKUTD IyTH €€ PELICHUS
12.2 Oe3omacHOl pabOThl C XUMHYECKUMHU BEIIECTBAMH, XHMHUYECKOH
NoCyJ10M 1 1a00paTOPHBIM 000PYOBAHUEM
12.3 npaBuIaMu 0€30MacCHOr0 OOpaIlEHUs C BEIIECTBAMU, UCIIOJIb3YEMbBIMU
B IMOBCEHEBHOM XKU3HU, PABUIIAMU TTOBEJEHUS B LEISIX COEpPEKEHUS
3I0pOBbsI M OKPYKAIOLIEH NPUPOJHOM Cpelbl; NOHMMaHUE Bpena
(omacHOCTH) BO3JEHCTBHSI HAa JKHUBBIE OPIaHM3MBI OIPENEICHHBIX
BELIECTB, CIOCOOOB YMEHBIIEHUS W MPEAOTBPAILCHUS WX BPEIHOIO
BO3JIEUCTBUS
13 Hanuuume npakTHyecKuX HABBIKOB IJIAHWUPOBAHMS M OCYIIECTBIICHHS

CIICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB!
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13.1

U3Y4YCHHUE U OnucaHue (PU3MYECKUX CBOMCTB BEIIECTB; 03HAKOMJIICHUE
¢  (Gu3MyecKUMU U XUMHYECKUMH  SIBJICHUSIMH;  OIIBITHI,
WJUTIOCTPUPYIOIIME MMPU3HAKA MPOTEKAHUS XUMUYECKUX PEAKIUI

13.2

HN3Y4YCHHC CIT0CO0OB pPa3aciiCHuA cMmecen

13.3

IIOJIy4€HHE KUCIIOPOAA U U3YYEHHUE €T0 CBOMCTB; II0JIy4E€HHUE BOLOPOIA
U U3Y4YCHHUE €r0 CBOWCTB; IIOJIyYCHHE YIVIEKUCIIOrO ra3a U U3y4eHUe
€ro CBOMCTB; ITOJIy4YEHNE aMMHUAaKa U U3y4€HHUE €ro CBOWCTB

134

IIPUTOTOBJIEHUE PACTBOPOB C OIPENEICHHOM MAacCOBOW JOJer
PacTBOPEHHOI'O BEIECTBA

13.5

PUMEHEHUE WHJUKATOPOB (Jrakmyca, METUJIOpaHka
u ¢denondranenHa) as onpeAeieHus Xapakrepa cpelibl B pacTBOpax
KHUCIIOT U LIEI0Yei

13.6

VCCIICIOBAHUE W OINKMCAaHWE CBOMCTB HEOPraHUYECKHMX BEUIECTB
Pa3JIMYHBIX KJIACCOB; U3YYECHHUE B3aUMOACHUCTBUS KUCIIOT C METAJUIAMH,
OKCHJAaMH  METaUIOB,  PACTBOPUMBIMH W  HEPACTBOPUMBIMU
OCHOBAHUSMH, COJSIMHM; IIOJYYEHUE HEPACTBOPUMBIX OCHOBAHHUI;
BBITCCHEHWE OJHOTO MeTajla JPyrMM U3  pacTBOpa  COJIH;
ucciaenoBanie amM@OTEepHBIX CBOWCTB THAPOKCHIOB ATIOMHUHUS
U IIMHKA

13.7

pELICHUE YKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMaM: «OCHOBHBIE KJIaCChl
HEOPraHUYECKUX COCJIMHCHU I, «INEKTPOJIUTUYECKAS
aucconuanusay; «BaxHeEMIIMe HEeMeTalbl M HUX COCOUHCHUSY,
«BaxxHenmue MeTanIbl U UX COCIUHECHUS)

13.8

XUMUYECKHE  OKCHEPUMEHTHI,  WJUIIOCTPUPYIOIIHUE  MPU3HAKH
NPOTEKAHUsS] PEAKIUMA HMOHHOTO OOMEHA; KayeCTBEHHBbIE pPEaKIUU
Ha MPUCYTCTBYIOIIKME B BOJHBIX pACTBOpPaX MOHBL: XJIOPUI-, OPOMUJI-,
wonua-, cyiabdar-, ¢ocdar-, kapOOHAT-, CHIIMKAT-aHUOHHI,
THIPOKCU-UOHBI, KATUOHBI AMMOHUS, MarHus, KaJIbLIUs, aJlOMUHHUS,
xkenesa (2+) u xenesa (3+), menu (2+), IMHKa

14

YwMenue:

14.1

IPE/CTAaBISATh PpEe3yibTaTbl JSKCIEPUMEHTa B (OpME BBIBOJOB,
J0Ka3aTeNbCTB, IpaMKOB W TaOMUI W BBIABISATH AMIUPHUECKHE
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATBL CBA3W MCKAY PCAJILHO Ha6J'IIOI[aCMBIMI/I XUMHWYCCKHUMU
ABJICHHUAMM M ITpOHCCCaMU, IIPOUCXOAAIIMMHU B MaKpO- U MUKPOMHUPE,

OO0BSACHATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB
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IlepeueHb 3J1€eMEHTOB COEpP:KAHUS, POBEPSIEMbIX HA OCHOBHOM I'0CY/1apCTBEHHOM
IK3aMeHe M0 XUMUH

Kon

[IpoBepsieMblli AIIEMEHT COAEPKAHUS

1

HepBOHaanIBHble XUMHWYCCKHUEC ITOHATHUA

1.1

YucTteie BemecTBa U cMecu. CriocoObl pa3ae/ieHUs] CMecei

1.2

ATOMBI W MOJICKYJIBI. XuMudueckue dJIeMEHTBl. CHMBOIBI XHMMHUYECKHX
DJICMCHTOB. HpOCTBIe N CJIOKHBIC BCIIICCTBA.

1.3

Xumuueckass ¢dopmyna. BaleHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB.
CreneHp OKUCIIEHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCILICCTB. OTtHocuTenbHasA aTOMHas Macca.
OTtHocuTeNnbHAS MOJICKYJIPpHAsA Macca. MaccoBast J10JI1 XHMHYECKOrO
QJICMCHTA B COCIMHCHUH

1.5

KonmaectBo BemecTBa. Moabs. Momnsipaast macca. MossipHBI 00hEM Ta30B.
B3anMocBs3b KOIMUECTBA, MACChl U YMCTIA CTPYKTYPHBIX €IMHUIL BEILIECTBA

1.6

Pu3n4ecKue U XUMUUECKUE ABICHUA. XUMUYECKasl peaKus U €€ PU3HAKHU.
3aKOH COXpaHEHUS MACCHI BEIECTB. XUMHUECKNE YPABHEHUS

ITepuognueckuit 3akoH u [lepuoguyueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
.. Menneneesa. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuit 3akoH. [lepronnueckas cucreMa XMMUYECKUX DJIEMEHTOB
.. Menneneesa. Ileproasl u rpynnbl. @U3HYECKUNA CMBICIT TOPSAIKOBOTO
HOMEpa, HOMEPOB NEPUOJA U I'PYIIIIBI AJIEMEHTA

2.2

Ctpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK AaToMOB MepBbIX 20 XUMUYECKUX DJIEMEHTOB
ITepuoguueckoii cucremsl JI.11. Menneneera

2.3

3aKOHOMEpPHOCTH B M3MEHEHHMHM CBOWCTB XMMHMUYECKHX SJIEMEHTOB MEPBBIX
Tpex IEPUO/IOB, KaJms, KaJbIUs (pamuyca aTOMOB,
AIEKTPOOTPULIATEIIBHOCTH, METATUNINYECKUX U HEMETAININYECKUX CBOMCTB) U
UX COCOUHEHUI B COOTBETCTBHM C IIOJIOKEHHUEM DJJIEMEHTOB B
[lepnonnueckoi cucTeMe U CTPOCHUEM UX aTOMOB

CrpoeHue BeliecTBa

3.1

Xumuyeckasi cBsizb. KoBajsieHTHast (MoJissipHAss W HEMOJISIpHAsi) CBS3b.
DJIEKTPOOTPUIIATEILHOCTh  XMUMHUYECKHUX dAJIEMEHTOB. IoOHHas  CBs3b.
Merauinueckas CBSI3b
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3.2

Tunel KpUCTATMYECKUX PEIIETOK (aTOMHAas, HWOHHAs, METaJUITMYecKas),
3aBUCHUMOCTbH CBOMCTB BEIIECTBA OT THUIMA KPUCTALINYECKON PEIICTKH U BUA
XUMHUYECKOM CBA3U

Baxueiimme npeacTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramnsl u ux
coennHeHnsA. MeTaiuiel ¥ UX COSTUHEHNSA

4.1

Knaccugukanuss 1 HOMEHKIaTypa HEOPraHUYECKUX COEIMHEHHUI: OKCHUJIOB
(coneobpa3yromiue: OCHOBHBIE, KHUCIJIOTHBIE, ampoTepHbIE)
U HecoJieo0pa3yrolue; OCHOBaHUM (I1eJI04X U HEPACTBOPUMbIE OCHOBAHMS);
KUCTIOT  (KHCIIOpOAcoAepKalue ¢ OECKUCIOPOAHbIE, OJHOOCHOBHBIC
Y MHOTOOCHOBHBIE); COJIEH (CpeIHUX U KUCIBIX)

4.2

du3uveckue W XUMHUYECKHE CBONCTBA TPOCTHIX BEUIECTB-HEMETAIIOB:
BOJIOPO/Ia, XJIOpa, KHCIOPO/a, Cephl, a30Ta, ¢ocopa, yriepona, KpeMHUS

4.3

Pu3nyeckne 1 XUMHYECKHE CBOMCTBA MTPOCTHIX BEIECTB-METAIIOB: JIUTHS,
HaTpWs,  Kaiuusd, MarHhsg W Kaublusd,  aJlOMHUHHA,  JKeJe3a.
DNEKTPOXUMHUUYECKUI Pl HAIPSHKEHUI METAJIIIOB

4.4

duznyeckue MW XUMHUUYECKME CBOMCTBA BOJOPOIHBIX COGIII/IHCHI/Iﬁ
HCMCTAJJIOB: XJIOPOBOAOPOAA, CCPOBOAOPOAA, aMMHAKaA

4.5

DU3NYECKHE U XUMUYECKUE CBOMCTBA OKCUI0B HeMeTasioB: cepsl (IV, VI),
azora (I, 1V, V), dochopa (I, V), yrmepoma (II, IV), xpemuus (IV).
[TosmyyeHne OKCUIOB HEMETAJIOB

4.6

Xumuueckue cBoiictBa okcuaoB: metamwioB IA — IIIA rpynm, uuHka, meau
(I) n xenesa (I, III). TTonydyenre OKCUIOB METAILIIOB

4.7

XUMUYECKUE CBOWCTBA OCHOBaHMH U  aM(OTEpPHBIX THUAPOKCHUIOB
(Ha TmpuMepe THUAPOKCUAOB aIIOMHUHMS, XKene3a, UuHKa). [lomydenue
OCHOBAaHHUU W aM(POTEPHBIX THIPOKCHIOB

4.8

OO0ue XUMHUYECKUE CBOMCTBa KHCJIOT: XJIOPOBOJIOPOAHOM,
CEpOBOJIOPOIHOM, CEPHUCTOM, CEPHOM, a30THOH, (HochOopHOH, KPEMHUEBOIA,
yronbHOU. OcoOble XMMUYECKHME CBOWCTBA KOHLUEHTPUPOBAHHOW CEPHOM
Y a30THOM KUCHOT. [lonydenue kuciaor

4.9

OO6mue XuMHU4YecKue CBOMCTBA cpeaHux coled. [lomydenue comneit

4.10

[lonydenue, coOupaHue, pacro3HaBaHHe BOAOPOJA, KUCIOPOIa, aMMHAaKa,
YIIIEKUCIIOTO Ta3a B 1a00opaTopuu

4.11

ITonyuenue amMmuaka, CEpHOM M A30THOM KHUCJIOT B IPOMBIIUIEHHOCTH.
OO6mmume crocoObl MOTyYEHUsI METANIOB

4.12

['eneTnueckas cBs3b MCKAY KJIaCCaMH HCOPIraHNICCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUE PEAKLIUU
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5.1

Knaccudukammss XuMHUYECKHX pEaKIMi M0 pa3iMyHbIM IpHU3HAKaM:
[0 YUCJIy M COCTaBy Y4YacTBYIOLIMX B PEAKLMMU BEIIECTB, 10 TEIJIOBOMY
3¢ (dexTy, M0 U3MEHEHUIO CTENIEHEN OKUCIIEHUS XUMUYECKHUX AJIEMEHTOB

5.2

TermoBoil 3Q(HEeKT XMMUYECKON peakuuu, TEPMOXUMUYECKHE YpPAaBHEHHS.
DK30- U SHAOTEPMUYECKHUE PEAaKIUH. TEPMOXUMUYECKHE YPABHEHUS

53

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE pEeaKInH. Oxucnurenu
U BoccraHoBHUTenW. IIpomecchl  OKMCIEHUS W BOCCTAHOBJICHUS.
DONEeKTPOHHBIN OallaHC OKUCITUTENbHO-BOCCTAHOBUTEILHON peakiiuu

5.4

Teopusi  PHAEKTPOIUTHUECKOW  auccolManuu.  KaTMoHBI,  aHWOHBI.
DNEKTPOTUTBI W HEIEKTPoauThl. CuibHBIE U CcJIa0ble AJIEKTPOJUTHI.
Crenenp qucconuanuu

5.5

PeaKHI/II/I MOHHOTO 0OMeHa. Y CIIOBHS IMPOTCKAHMUA pCaKHI/Iﬁ HOHHOT'O O6M€Ha,
IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUA peaKHI/Iﬁ

XuMUA U OKpYKarolas cpena

6.1

BemecrBa 1 mMarepuansl B MOBCEJHEBHOW XW3HM 4ellOBEKa. be3zomacHoe
UCIOJIb30BaHUE BEIIECTB U XMMHUYECKUX PEaKIUil B j1abopaTopuu U OBITY.
[lepBas moMoLIs MPU XUMHUYECKUX 0XKOTaX U OTPABJICHUAX

6.2

XUMHUYECKOE 3arpsi3HEHUE OKpYXKaromieh cpeabl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHNE TOYBBI, BO3/lyXa U BOJOEMOB), CIIOCOOBI €0 MPEI0TBPAICHUS
[IpenenbHas pomyctumasi koHueHtpauusi BemiectB (ITJIK). Ponp xumuwn
B PEIICHUU JKOJIOTUYECKUX MpobiieM. YcuiieHne mapHukoBoro s¢dexra,
pa3pylieHrue 030HOBOTO CJIOS

6.3

[Ipumenenue cepsl, a3orta, docdopa, yriiepoaa, KpeMHHUS U UX COSAUHECHUM
B OBITY, MEJUITMHE, TPOMBINIJICHHOCTH U CEIbCKOM X03siiicTBe. [Iprmenenune
METAJUIOB W CIUIaBOB (CTallb, YYT'YH, NIOPAIIOMUHHM, OpoH3a) B OBITY
U TPOMBIIUICHHOCTH WX coeauHeHuiu. [loHsSTHE O KOppOo3WHM METalioB,
OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOPPO3UH

6.4

[IpupoaHble UCTOUYHUKHU YTIIEBOAOPOAOB (yroyib, MPUPOAHBINA a3, HEPTH),
MIPOYKTHI UX TIepepaboTKH (OCH3MH), UX POJIb B OBITY U MMPOMBIIIIJICHHOCTH

6.5

[lepBoHauyagbHBIE MOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHUSX
yriaepoja (MeTaH, 3TaH, ATUJICH, alleTHJICH, dTaHOJI, TJIMIIEPUH, YKCYCHas
kuciota). [lonsaTe 0 OMOJOrMYEeCKH BaXKHBIX BEIIECTBaX: KUpax, Oelkax,
YIJIEBOJIaX — M UX POJIA B )KM3HH YEJIOBEKA

Pacuetsr:

7.1

o ¢hopMysaM XUMUYECKUX COSTMHEHUM

7.2

Macchl (MAacCOBOI) JI0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKHUM YpPAaBHCHUSAM
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