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OdenepanbHas pabodas mporpaMma Mo yuyeOHOMYy mpeameTy «Xumus» (0a30BbIif
ypoBeHb) (mpeaMeTHas ob6nacth «EcTecTBEHHO-Hay4YHBIE MPEAMETHD)) BKIIOYAET
MOSICHUTENBHYIO 3aIUCKY, COAEpKaHUE 00yUEHUs, IIIaHUPYEMBbIE PE3YJIbTaThl OCBOCHHUSI
OpOrpaMMbl MO XHMHHM, TEMAaTUYECKOE TIUIAHMPOBAaHME, IepeueHb (KOAu(puKaTop)
pacmpeneNieHHbIX MO KjaccaM IMpOBEpsSeMbIX TPEOOBaHWM K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTesIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus U 3JIEMEHTOB
colepKaHUsl 10 XUMHH, TepeueHb (KoaudukaTtop) MpoBepsieMbIX TpeOOBaHUIMA
K pe3yJjbTaTaM OCBOEHHsSI OCHOBHOM 00pa30oBaTeIbHOU MPOrpaMMbl OCHOBHOT'O OOIIETro
00pa30BaHUs U 3JIEMEHTOB COJIEPKAHMS 10 XUMUHU.

HOACHUTEJIBHAS 3AIINCKA

[Iporpamma Mo XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsl COCTABIICHA
Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeIbHOMN
IporpaMMbl  OCHOBHOTO o00miero ooOpaszoBanusi, mpeacraBieHHbix B PI'OC OO0O,
a Takke Ha OCHOBEe defepalbHON pabodeil MporpaMMbl BOCIHUTAHUS U C YYETOM
KOHLEMUMK TMpenojaBaHusi ydyeOHOro mnpeamera «XuMHUsS» B 00pa3oBaTEIbHBIX
oprannszauusx Poccuiickont denepannn.

[Iporpamma mo xumuu pazpadoTaHa ¢ IEIbI0 OKA3aHHUS METOJUYECKON MTOMOIIIH
YUUTENIO B CO3/1aHUU paboueli mporpamMmbl 0 y4eOHOMY IIPEIMETY.

[Iporpamma 1o XMMUM AaeT NpeACTaBICHUE O IENIX, 001Iel cTpaTeruu o0y4eHus,
BOCIIUTAHUS W  pa3BUTHUS  OOYy4yalOIIMXCS  CpPEACTBAMU  y4yeOHOro IMpeIMeTa,
YCTAaHABIMBAET  00s3aTeNbHOE  MPEIMETHOE  COJAEp)KaHUE,  MPEAyCMATPUBAET
pacnpeneneHue ero 1o Kiaccam U CTpyKTYpPUPOBAaHHE 110 pa3jiesaM U TeMaM PorpamMMbl
M0 XUMHUHU, ONpPEAeNsAeT KOJIMYECTBCHHBIE M KAYECTBCHHBIE XaPaKTEPUCTHKU
CoZlepKaHUs, PEKOMEHIYEMYIO IOCIEJOBATENIbHOCTh H3YYEHUS XHMHH C Y4YETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM y4eOHOro Tpolecca,
BO3pPACTHBIX OCOOEHHOCTEM 00yyaroumxcsi, OmpeaenseT BO3MOXXHOCTU IIpeIMera
JUISl pealiu3alud TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTEIbHOMN
mporpaMMbl Ha ypOBHE OCHOBHOTO 00mIiero oOpa3oBaHWs, a Takke TpeOOBaHMIA
K pesyibTaTaM OOydeHUsS XMMHUHU Ha YPOBHE IeNiel M3Yy4eHHs MpeaMeTa U OCHOBHBIX
BUJIOB YUEOHO-TTO3HABATEIILHON JIESITEIbHOCTU 00Y4YaroIIerocs 0 OCBOCHUIO YYEOHOTO
COJIEpKaHUsI.

3HaHWE XHMMHHM CIYXUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PEHHUS
oOy4Jaronierocsi, ero MpeACTaBiICHUl 0 MaTepUaIbHOM E€IMHCTBE MHUPA, BAXKHYIO POJb
UrparoT (GopMUpyEMbIEe XUMHUEH MPENCTaBICHHUS O B3aWMOIPEBPAIICHUSIX SHEPTrUU
U 00 DSBOJIONMU BEHIECTB B MPUPOJIC, O MYTAX pEHICHUS TI00aTbHBIX MPOOIEM
YCTOMYMBOI'O Ppa3BUTHUSl 4YEJIIOBEYECTBA — CBHIPHEBOM, DHEPreTUUYECKOM, MHIEBOU
U DKOJIOTHYECKOM 0€3011acHOCTH, MPo0JIeM 3paBOOXPAHEHUS.

N3yuenue xummu:

CIOCOOCTBYET pealii3alii BO3MOXHOCTEH At caMopa3BUTHUS U (HOPMHUPOBAHUS
KyJbTYpPBI TUYHOCTH, €€ 001Iel 1 PyHKIIMOHATBHON TPAMOTHOCTH;
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BHOCUT BKJaJl B (POPMHUpPOBAHHE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEHN
oOydJarommxcsi,  HaBBIKOB ~ HMX  CaMOCTOSITEIbHOW  y4eOHOW  JIeATEeNbHOCTH,
AKCIIEPUMEHTAILHBIX M HCCIENOBATEIbCKUX  YMEHHMH,  HEOOXOAUMBIX  Kak
B ITOBCETHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHON JESITEIBHOCTH;

3HAKOMHUT CO CIEeNU(PUKOI HAYyYHOTO MBILIJICHUS, 3aK1a/1bIBA€T OCHOBBI IIEJI0OCTHOTO
B3MUIsiIa HA EJUHCTBO MPHUPOJBl M 4YEJIOBEKa, SBJISIETCS OTBETCTBEHHBIM 3TalloM
B (h)OPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00YyYarOIIUXCS;

Croco0CTBYET (HOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBCHHO-HAYYHBIM
3HAHUSAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHMYECKOE 00pa3oBaHUE
00yYaroIuXcsl.

Jlanubple HampaBiieHuss B OOYy4YeHHMM XHUMHH OO€CHeYuBaloTCs crerudukon
CoJIepKaHMsl Y4EOHOTO IIPeAMETA, KOTOPBIN SBISETCS MeJarornuecku aaanTHPOBaHHBIM
OoTpakeHueM 0a30BOM HAYKH XMUMHH HA ONPEIECIEHHOM 3Talle €€ Pa3BUTHS.

Kypc xumMuu Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTUPOBAH
Ha OCBOCHHE OOYYarOIIMMHUCS CHUCTEMbl MEPBOHAYAIBHBIX IMOHSITHUI XUMHH, OCHOB
HEOPraHMYECKOW XMMHUU U HEKOTOPBIX OTIEJbHBIX 3HAYMMBIX MOHSATUN OpPraHUYeCKON
XUMUHU.

CtpykTypa conaepkaHUsi MPOrpaMMbl MO XUMHH C(HOPMHUpPOBaHA Ha OCHOBE
CUCTEMHOI0 MoAX0Aa K ee u3yueHuro. CoaepkaHue CKIIAIBIBAETCS U3 CUCTEMBI ITIOHATHIA
0 XMMHUYECKOM D3JIEMEHTE U BEIIECTBE W CHUCTEMbI MOHSATUNA O XMMHUUYECKOU pEeakiMH.
OGe 3THM CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI IO MPUHIMIY IMOCIEAOBATEIHLHOIO
Pa3BUTHUSI 3HAHUI HA OCHOBE TEOPETHUUECKUX MPEACTABICHUI Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akona [[.11. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

YUYEHUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

PEACTABICHUNA 00 3JIEKTPOIUTHYECKON JUCCOLUALIUN BEILIECTB B pACTBOPAX.

TeopeTndeckne 3HaHHUST PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKU MOTYyUYECHHBIX
1 OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MTOCJIEI0BATEIBHO OT OJTHOTO YPOBHS K IPYyTrOMY,
BBITIONHASL ~ (PYHKIIMM  OOBSCHEHUS W  TPOTHO3SUPOBAHMS  CBOWMCTB, CTPOCHUS
Y BO3MOKHOCTEH MPaKTUUECKOTO MPUMEHEHUS U TTOTYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHre MpOrpaMMBbl 10 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS
0 XUMMYECKOM COCTaBIIAIOLICH HAy4YHOM KapTUHBI MUpa B JIOTMKE €€ CUCTEMHOU
IPUPOJIbI, IEHHOCTHOTO OTHOILIEHUS! K HAYYHOMY 3HAHUIO U METOJIaM IO3HAHHUS B HAYKE.
N3yueHne XuMuu MPOUCXOTUT C MPUBICUCHUEM 3HAHUM U3 paHee U3yUYEeHHbIX yUeOHBIX
npeamMeToB: «Oxkpyxatomuii Mupy», «buonorus. 5—7 knacce» u «Puszuka. 7 Kiacey.

[Ipy M3yyeHuM XUMUU MPOUCXOAUT (HOPMHUPOBAHME 3HAHUUA OCHOB XMMHUYECKOUN
HayKM Kak o00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, IMPAKTUYECKOW JEATEeIbHOCTU
YyelloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIBTYphL. 3agadya y4yeOHOro
npeaMeTa COCTOUT B (DOPMUPOBAHMM CHUCTEMbl XMUMHYECKUX 3HAHUM — BaXKHEUIIMX
(bakToOB, MOHSTHI, 3aKOHOB M TEOPETUUYECKUX IMOJIOKEHUHN, JOCTYIHBIX O0000IIECHUM
MHPOBO33PEHUYECKOr0 XapakTepa, sS3blka HAayKd, B MPUOOIICHUH K HAYYHBIM METO/JaM
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MO3HAHUS TP H3YYCHWHU BEIIECTB M XWMHUYECKHX pEaKkiud, B (OPMHUPOBAHUU
U Pa3BUTHH TO3HABATENIbHBIX YMEHHM M WX NMPUMEHEHUU B y4eOHO-IIO3HABATEIHHOU
U yueOHO-MCCIEeIOBAaTEIbCKOM JEeSATENbHOCTH, OCBOEGHHMU TMpaBUil  0E30MacHOro
oOpareHus ¢ BEIeCTBAMHU B TOBCETHEBHOMN KU3HHU.

[Ipy wW3yuyeHMHM XUMHUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUsI Ba)KHOE
3HAYCHUE MTPUOOPENTH TaKue TIeNH, KaK:

dbopmMupoBanue MHTEJUIEKTYaJIbHO pa3BUTOU JUYHOCTH, rOTOBOM
K €aM000pa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSTEILHOMY TIPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

HaIpPaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE MPHOOIICHUE OO0YYaroUXCs
K CaMOCTOSTEIIbHON IMO3HABATEIBHON JESITEIbHOCTH, HAyYHBIM METOJaM TO3HaHUS,
(GOpMHUPYIOIITUM MOTHBAITUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

oOecrieueHne yclIoBUi, CIIOCOOCTBYIOIINX MPHOOPETEHUIO 00YYAIOITUMUCS OTIBITa
pa3HOOOpa3HOW JCATEIBHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KIIFOUYECBBIX HABBIKOB
(KJTFOYEBBIX KOMITETECHIIHH ), UMEIOIINX YHHUBEPCAIIBHOE 3HAUCHUE ISl Pa3JINYHBIX BUIOB
TESITEITLHOCTH;

dbopmupoBanue o0mIeH (PYHKIIMOHATLHON M €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH,
B TOM YHCJIE YMEHHUH OOBSCHATh U OIICHUBATH SBJIICHUS OKPY KAIOIIETO MUPA, UCIIOIb3YS
3HAHUS W ONBIT, MOJYYCHHBIC TPH W3YUYEHUU XUMHH, MPUMEHSATH UX TMPU PEIICHUU
po0sieM B OBCEAHEBHOM JKU3HU U TPYIOBOM JESTEIBHOCTH;

dbopMupoBaHrE Yy OOYYAIOMUXCS TYMAHHUCTHYECKUX OTHOIICHHM, MOHUMAHUS
[IEHHOCTH XUMHUYECKUX 3HAHUN JUIsi BBIPAOOTKHA HKOJOTMYECKH 1EJIECO00pa3HOTo
MOBEJICHUST B OBITY W TPYJOBOW ACSITEIBHOCTH B IENSX COXPAHEHHUS CBOETO 30POBBS
Y OKPYXaoOIIEeH MTPUPOTHON CPEIbI;

pa3BUTHE MOTHUBAIlMM K  OOYYEHMIO, CIIOCOOHOCTEH K  CAaMOKOHTPOJIIO
U CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HaHHOMY BBIOOPY TTPO(HIIS ¥ HANIPaBICHHOCTH JTaJbHEHIIIETO O0yYCHHUS.

OO6miee 4McIO 4YacoOB, PEKOMEHJOBAHHBIX I WM3y4YeHUs XUMUU, — 136 4Yacos:
B 8 kacce — 68 yacoB (2 yaca B HeJieqr0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIIO).
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COAEPXAHUE OBYYEHMUA

8 KUIIACC

IlepBoHava/ibHbIE XUMHYECKHUE IOHATUSA

[Ipeamer xumuu. Posib XuMHUM B )KMU3HM YEJIOBEKA. XUMHS B CUCTeME HaykK. Tena
U BelecTBa. GU3MYECKre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BenecT. [loHsTue
0 METOoJax IO3HaHUs B XUMHH. Uucrtele BemecTBa M cMecH. CrocoObl pas3jieieHus
CMeceH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3TIEMEHThI. CUMBOJIBI XUMUUYECKUX 3JIEMEHTOB.
IIpocThie U CI0KHBIE BEllleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas ¢opmysna. BaleHTHOCTh aTOMOB XWMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHoOcUTEIbHAsA aToMHas wmacca. OTHocuTelbHas
MOJIEKYJIsIpHasA Macca. MaccoBasi 10JIsl XMMHYECKOTO 3JIEMEHTa B COCIMHEHUH.

KonunuectBo BemectBa. Mosb. MossipHas macca. B3auMocBsI3b KOJIMYECTBA, MACChI
U Yuclia CTPYKTYPHBIX CIWHUII BemecTBa. PacueTsl 1o (QopMynaM XUMHYECKUX
COCIUHCHMH.

DU3NYECKUE U XUMUYECKHE SIBJICHUA. XUMUYECKAsl PEAKIIMS U €€ IPU3HAKU. 3aKOH
COXpaHEHUsSI MacChl BeleCcTB. XUMHYECKHE ypaBHeHHs. Knaccudukamus XMMHUYECKUX
peakuuii (CoeAMHEHM S, Pa3JIOKEHUS, 3aMEIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHWMHYECKOW TOCYJ0M, MpaBujiaMd paboTel B JabopaTopuu
U TpueMamMu oOpalieHus ¢ Ja0opaTOPHBIM O0OpYJOBaHUEM, M3YYCHHE U OMUCAHUE
(bU3UYECKUX CBOMCTB 00pa3I[OB HEOPraHMYECCKHUX BEIECTB, HAOIIOJCHHE (PU3HMUYCCKUX
(Tu1aBieHUE BOCKA, TAsHUE JIbJIa, paCTUPaHUE caxapa B CTYIKe, KUTICHUE U KOHACHCAIUS
BOABbI) MU XUMHYECKUX (TOpeHHE CBEYM, MPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHCTBUE MeJa C KHUCIOTOW) SIBICHWH, HAOIO/IEHWE W OINHCAHHWE MPU3HAKOB
MPOTEKAaHUsI XMMHUYECKUX peakluil (pas3io’KeHue caxapa, B3aMMOJICHCTBHE CEPHOMU
KHUCJIOTBl C XJIopuaoMm Oapusi, pasznoxeHue rugapokcuga menu (II) mpu narpeBanuw,
B3aMMoJIelicTBHE Xkele3a ¢ pacTBopoM coiu Menu (II), uzydenue cnoco6oB pazaeneHus
cMecedl (C TIOMOIBIO MarHuTa, (QUIBTpOBAaHWE, BBIMAPUBAHUE, JAUCTHILISAINUA,
xpomarorpadusi), IpOBEICHUE OYUCTKUA MOBAPEHHOUN COJiM, HAOIIOJACHUE U OMUCAHUE
pEe3yJbTaTOB TMPOBEJCHUSI ONbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl,
co3ZlaHue MoJieiell MOJIEKYJ (IIapOCTEePKHEBBIX).

Ba:xHeiimue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kuciopon — 31eMeHT 1 POCTOE BEMIECTBO.
Haxoxnenue kuciopona B mpupojie, GU3nueckue U XMMUYECKHE CBOMCTBa (peakiuu
ropenus). Oxcunpl. [lpumenenue kucinopoga. CrocoObl TMOTyYEHUS KHCIOPOJa
B JIabopaTtopuu W TMpOMbIIUICHHOCTU. KpyroBopor kucimopoga B mpupone. O30H —
aJUTOTpOIHAsg MOAU(pUKAIIS KUCIOpOAa.
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TenmoBoit 3hPeKT XUMUUECKON pPEeaKIUH, TEPMOXUMHUUYECKHUE YPaBHEHHS, DK30-
U DSHIOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojdb W METaH. 3arpsi3HEHUE BO3/yXa,
YCUJIEHHE MapHUKOBOTr0 3P eKTa, pa3pylIeHHe 030HOBOT'O CIIOSI.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bomgopoja B IPHUPOJE,
bu3uyeckre U XMMHUUYECKUE CBONCTBA, MPUMEHEHHUE, CMOCOObI MmojydeHus. KucmoTs
U COJIN.

MounsipHblit 00beM ra3oB. PacueTsl 1o XUMHUYECKUM YPABHEHUSM.

®dusnueckue CBOMCTBA BOAbL. Boja kak pactBopurens. PactBopel. HackieHnbie
Y HEHACBILLICHHBIE pacTBOPBL. PacTBOPpUMOCTH BEHIECTB B BOAE. MaccoBas 107151 BELIECTBA
B pacTtBope. XMMHYECKUE CBOWMCTBAa BOJbl. OcHOBaHWs. Poib pacTBOpOB B MPUPOJE
U B XKU3HM yesnoBeka. KpyroBopoT BOIblI B IpHUpoje. 3arpsi3HEHUE MPUPOIHBIX BO/I.
OxpaHa ¥ OYMCTKA TPUPOJHBIX BOJ.

Knmaccudukanmuss Heopranmyeckux coeguHeHuid. Okxcuawl.  Kiaccubukaimys
OKCHUJIOB: coJjieo0pa3yrolume (OCHOBHBIE, KHCJIOTHBIE, amdoTtepHbIe)
u HeconeoOpasyromue. Homenknarypa okcunoB. Ousndeckue 1 XUMUIECKHUE CBOMCTBA
okcuioB. [TomydyeHne OKCHIOB.

OcHoBanus. Knaccudukaiys oCHOBaHUHN: MIETOYM M HEPACTBOPUMBIC OCHOBAHUSI.
Homenkmarypa ocHoBanunii. @Pu3MueCKME W XUMHYECKHE CBOWCTBA OCHOBAHUM.
[TosmyyeHnne oCHOBaHUM.

Kucnorel. Kinaccuduxanuss xucinor. Homenkinarypa kucinor. Duszmdeckue
Y XUMUYECKHE CBOKMCTBA KUCIOT. P aktuBHOCTH MeTaioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknarypa coneil.

dusnyecKkue W XHUMUYECKHE CBOMCTBa conei. [lomydyeHue colei.

['eneTnueckas CBsA3b MEXKIY KIIaCCaMU HEOPTAHUYECKUX COCTMHEHU .

Xumuueckuil IKcnepumenm:

KaueCTBEHHOE OIPEJECICHUE COAECPXKAHUS KHCIOpPOAa B BO3AYXE, IOIYYEHUE,
coOupaHue, pacrno3HaBaHME€ W H3YyUYEHHE CBOWCTB KHUCJIOpPOAA, HaOJIIOJeHUE
B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOJAOM U YCIOBUS BO3HUKHOBEHHMS U INPEKpaILEHUS
ropeHus (moskapa), O3HaKOMJIEHHME C OOpa3llaMu OKCHJIOB M ONMCAHHME UX CBOMCTB,
MoJlyyeHue, coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB BOJOpoAa (TOpEHHE),
B3auMozeiictue Bogopona ¢ okcugoM wenu (1) (Bo3MOXHO HCHOIb30BaHUE
BHJICOMATEPHUAIOB), HAOIIOJIEHHE OO0pa3lloB BEHIECTB KOJUYECTBOM 1  MOJIb,
UCCIIEJOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C PA3JIMYHONW pPAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MAacCCOBOU JJOJIEW PACTBOPEHHOIO BEILIECTBA,
B3aMMOJEICTBHE BOJIbI C METAJNIaMU (HaTPUEM U KaJbIeM) (BO3MOYXKHO UCIIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), HCCIEIOBAaHUE OOpa3l0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAONIOJICHNE W3MEHEHUS OKpPAacCKd MHJUKATOPOB B pacTBOpax KHUCIOT
U 11IeJI0uei, n3yyeHue B3aumoaeiicteus okcuaa meau (1) ¢ pactBopom cepHO KUCIIOTHI,
KHCIIOT C METaJUlaM{, peaKklUil HEeWTpalnu3alud, I[OJIYyYEeHUE HEPaCTBOPUMBIX
OCHOBAaHMI, BBITECHEHHWE OJHOTO MeTajjla JIPYrMM M3 pacTBOpa COJIM, PpEIICHUE
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SKCIIEPUMEHTAIBHBIX 33lad N0 TeMe «BaXHeWIne KIIacChl HEOPraHUYECKHUX
COEIUHEHUN).

IMepuoauueckuii 3axkoH u Ilepumogmueckass cucremMa XUMHYECKHX 3JIEMEHTOB
A.N. MengeneeBa. CrtpoeHue aTomMoB. XuMHYecKasi CBfA3b. OKHCJIUTEJIbHO-
BOCCTAHOBUTEJIbHbIC PeaKINH

[TepBbie mONBITKK KAacCU(PUKALMKU XUMUYECKUX AeMeHTOB. [loHsTue 0 rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U 1IEJI0OYHO3EMENIbHBIE METAJIbI, TAJIOT€HbI, UHEPTHHIE
rasbl). DJIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHUIBI.

[lepuognueckuii 3akoH. Ilepuonnueckas cucremMa XHUMUYECKHX 3JIEMEHTOB
J.1. MenneneeBa. Koporkonepuoanas u aiauHHonepuoanast dhopmbl [lepuoanyeckoit
cucTeMbl xuMHuueckux 351eMeHToB J[.1. Menneneesa. [leprons! u rpynmsl. @u3ndeckuii
CMBICJI IIOPAIKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aroMHbIX siaep. M3orombl. DnekTpoHbl. CTpoeHHE
AJIIEKTPOHHBIX 000704YEK aTOMOB MEpPBBIX 20 XHUMHUYECKUX AneMeHTOB llepuoanyeckoit
cucremMbl JI.M1. MenaeneeBa. XapakTepUCTHKA XHUMHUYECKOIO DJJIEMEHTa II0 €ro
nonoxxeuuto B [lepnonnueckoit cucreme /[.M. Menneneena.

3aKOHOMEPHOCTM M3MEHEHHUS paauyca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAJJIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpynnaM M IepuojaM. 3HAUYCHHE
[lepuoguueckoro 3akoHa u llepmoanvecKOl CHCTEMBI XHUMHUYECKHX DIIEMEHTOB
IUIA pa3BUTHUA HAyKU U pakTuku. [[.V. MenneneeB — ydeHbIN U rpakIaHUH.

Xumuueckass  cBsa3b. KoBasneHTHass (mojisipHass M HEMNOJIApHAsi)  CBA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX AIEMEHTOB. MloOHHAas CBA3b.

Crenenb okucieHus. OKHCIUTENBHOBOCCTAHOBUTENBHBIE peakuuu. IIporecchbr
OKHCJICHHS U BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuu 5KCnepumMeHm:

U3ydeHHue oOpas3lloB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOJCHCTBUE
TUAPOKCHJIAa IMHKA C pacTBOpaMH KHUCIOT U IIEJOYeHd, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKluil (ropeHue,
peaKIuy Pa3JIoKEHHUsI, COSTUHECHHUS ).

Meoscnpeomemmusie cesa3u

Peanuzanuysi MEXNpEeAMETHBIX CBSI3€H MpU HM3YYCHUM XUMHM B & KJjacce
OCYILIECTBIISIETCS YePe3 UCIIOIB30BaHNE KaK OOIINUX €CTECTBEHHO-HAYYHBIX IMOHITHH, TaK
U TIOHATHH, SBIAIOIIAXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IIUKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAy4HBIN (haKT, TUTIOTE3a, TEOPHUsl, 3aKOH,
aHajgu3, CHHTE3, KiIacCU(UKAIUs, IEePUOJUYHOCTh, HAONIOJEHUE, SKCIEPUMEHT,
MOJIETTMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHHE.

®dusnka: Marepus, atoM, SJECKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, HU30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJJIGKTPUYECKUA 3apsil, BELIECTBO, TEJI0, OO0bEM,
arperaTHoe COCTOSIHME BEIIECTBA, ra3, (PU3MUYECKHUE BEJIMYMHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, TIJIAHEThI, 3Be3/1bl, COJIHIIE.
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buonorus: doTocunTes, AbIXaHue, ouocdepa.
['eorpadus: atmocdepa, ruapochepa, MUHEPATbI, TOPHBIE MOPOJbI, IMOJE3HBIC
HCKOIIaeMblIe, TOILJIMBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTrBo 1 xXuMHu4ecKasi peakums

[Iepuognyeckuit 3akoH. llepuomuueckass cucrema XUMHYECKUX JJIEMEHTOB
.. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHHUHM CBOICTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJIHs, KAJIBLHUS U UX COCAWHEHUI
B COOTBETCTBHUH C IOJIOKEHUEM JIEMEHTOB B [leproanueckoi cucteMe U CTPOCHUEM UX
aTOMOB.

CrpoeHne BenecTBa: BUIbl XUMUYECKOW CBA3U. THIIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOW PEIIETKH U BHUAA
XUMHYECKOU CBA3H.

Knaccudukauuss ¥ HOMEHKJIAaTypa HEOPraHMYECKUX BEUIECTB. XHUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCA K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COECIMHEHUH,
TE€HETUYECKas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccupukanusa  XMMHUYECKHX  peakuuid 1O  pa3iu4yHbIM  [PU3HAKaM
(Mo 4YMClly U COCTaBy YYAacTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEIJIOBOMY 3(P(EKTY,
0 HW3MEHEHHUIO CTENEHEeM OKUCICHHUS XUMHUYECKHX D3JIEMEHTOB, IO OOpaTHUMOCTH,
M0 YYacTUIO KaTaliu3aTopa). DK30- U 3HIOTEPMHUUYECKUE PEAKLUU, TEPMOXUMHUUYECKUE
YpaBHEHHUS.

[lonsstue o ckopoct xXuMHueckoll peakuuu. IloHsTne 00 00paTUMBIX
U HEOOpAaTUMBIX XUMHYECKHX peakiusx. [IoHsATHe O TOMOreHHBIX M TETEepPOr€HHBIX
peakuusax. Ilonstue o karamuse. [loHATHE O  XMMHMYECKOM  PaBHOBECHHU.
@akTOpBhl, BIUAIOLIME HA CKOPOCTh XMMUYECKOW PEAKLINH U MOJIOKEHHE XUMHUYECKOTO
paBHOBECHSI.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIMTENBHO-BOCCTAHOBUTENBHON peakuuu. COCTaBICHHE YPaBHEHHUI OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUHN C UCIIOJIB30BAHMEM METO/]Ia AIEKTPOHHOI0 OanaHca.

Teopust HPNEKTPOIIUTUYECKONM IUCCOLMALNH. OJIEKTPOJMUTBI W HEIEKTPOJIUTHIL.
Katnonbl, aHumoHbl. MexaHHW3M [HCCOLMAIIMU BEMIECTB C Pa3JIMYHBIMU BUIAMU
XUMUYeCKOH cBsA3U. CTeneHp auccounanuy. CUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuu moHHOro oOMeHa. YCIIOBUS MPOTEKaHUS peakiuid HMOHHOro OOMeHa,
MOJIHBIE U COKpAIlICHHbIE MOHHBIE ypaBHEHUs peakuuii. CBOIICTBa KUCIOT, OCHOBAHUM
U CcOJIeil B CBETE MPEACTaBICHUN 00 3JIEKTPOIUTHYECKON Auccounanuu. KauecTBeHHbIE
peakuuy Ha HOHEL. [loHATHE O THApOIM3E CONEN.

Xumuueckuii sxcnepumenm.
O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYeCKUX
BCILIECTB — METAJUIOB U HEMETAILIOB (rpaduTa M ajMa3a), CJIOKHBIX BEIIESCTB (XJIOpHIa
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HATpPH ), UCCIICTOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEaKIMU OT BO3ACHCTBUS
pa3IMYHBIX (PAKTOPOB, HCCICIOBAHUE JJICKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB,
mporecca JUCCONMAIMM  KHUCJIOT, IIeJIoYed W cojied (BO3MOXHO HCITOJIb30BaHUE
BHJICOMATEPHAIOB), TTPOBEICHUE OMBITOB, WJUTFOCTPUPYIONIUX MPU3HAKUA TMPOTEKAHUS
peakiuii HOHHOro ooMeHa (00pa3oBaHUE OCaJiKa, BhIJEIEHHE ra3a, 00pa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIONINX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUN
(ropeHHME, peaKIUUA PA3NOKEHUS, COCIUHCHHUS), pACIIO3HAaBaHHUE HEOPraHWYECKHUX
BEIIIECTB C TMTOMOIIBIO KAYeCTBEHHBIX PEaKIWii Ha MOHBI, PEIICHUE IKCIIEPUMEHTAITLHBIX
3a7ad4.

Hemertanibl n ux coeiHeHust

O61mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE
cTeneHu okucieHus. CtpoeHue u (pru3nv4ecKue CBOMCTBA MPOCTHIX BEIIECTB — I'aJIOT€HOB.
XHUMUYECKHE CBOWCTBA Ha IMpUMEpe XJjopa (B3aUMOJEHCTBHE C METalIaMH,
HeMeTaulaMH, 1enoyamu). XiopoBogopoa. CossiHasg KUCIOTa, XUMUYECKHE CBOMCTBA,
MOJIy4eHue, NpuMeHeHue. JleficTBre XJiopa U XJIOPOBOAOPO/IAa HA OPraHU3M YEJIOBEKa.
Bakneiiive xJ10puabl ¥ UX HaAX0XKJIEHUE B IPUPO/IE.

O6m1as xapakTepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEpHbIEC CTENIEHU OKUCIICHHUSI.

Crpoenne u (usmyeckue CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOJA M CEpHI.
AnnoTponHble MOAM(UKAIMM KUCIOpPOAa M cepbl. XUMHUYECKHE CBOMCTBA CEpBhI.
CepoBonopoJ, cTpoeHue, pu3HYecKrue M XMMUYEecKHe cBOWCTBA. OKCHABI CEpbl Kak
IpPEICTAaBUTENIM KHUCIOTHBIX OKCUAOB. CepHas KUCIOTa, (PU3NYECKUE M XUMHUYECKHUE
CBOMCTBa (001IME KaK MPEJCTAaBUTENS Kilacca KUCIOT U crneruduyeckue). XUMUUYECKUE
peaxiuy, Jiexaliue B OCHOBE MPOMBIIIJIEHHOTO CIIOCO0a MOJYyYEHHUs! CEPHOM KUCIIOTHI.
[Ipumenenue. Conu cepHOW KHUCIOTHI, KAayeCTBEHHAs peakius Ha CyibhaT-uoH.
HaxoxneHue ceppl M €€ COEQUHEHUH B MpUpOJEe. XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolen cpeabl COCIUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIHU, 3arpsi3HEHUE BO3TyXa
Y BOJIOEMOB), CIIOCOOBI €0 MPeI0TBPAICHHUS.

O6m1as xapakrepuctuka 31eMeHTOB VA-rpyniibl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIIEHHUS.

A30T, pacrmpocTpaHeHue B Tpupoje, (U3MUECKMEe U XUMUYECKHE CBOMCTBA.
KpyroBopor a3zora B npupoje. AMMHaK, €ro (pu3HYecKMe U XUMHYECKHE CBOWCTBA,
MOJIy4eHUe u pUMEHEHHE. Conu aMMOHHS, ux busnueckue
U XMMHYECKUE CBOKICTBa, NMpuMeHeHHne. KadecTBeHHass peakiusi Ha MOHbI AMMOHHS.
A3OTHasi KUCJIOTa, €e MOoJlydeHHue, (Pu3nyeckrue U XMMUYECKHe CBOMCTBa (OOIIHME Kak
IPEeICTaBUTENS Kilacca KUCIOT U crnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHS B KaueCcTBE MMHEpAIbHBIX yJI0OpeHHil. XUMHUEcKoe 3arpsi3HeHue
OKpY>Karollel cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/lyXa,
MOYBBI U BOJOEMOB).

®ocdop, amiorponsbie Momubukanuu Gochopa, PuUNUECKHE U XUMUYECKHE
cBoiictBa. Oxcup docdhopa (V) u dochopHas kucioTa, GU3HNIECKUE U XUMHUCCKUC
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cBOWcTBa, monmyueHue. Hcmomb3oBanue ¢ocdatoB B Ka4eCTBE MHUHEPATBHBIX
yAOOpECHHIA.

O6mas xapakrepuctuka 31eMeHToB [V A-rpynmbel. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.

VYrnepoa, aioTporiHbie MOaU (UK, pACIPOCTPAHEHUE B IPUPOE, PU3NUECKHE
U XUMHYECKHe cBoiicTBa. Ancopbums. KpyroBopor yriaepoma B mpupone. OKCHIBI
yriaepojaa, ux (u3nyecKue U XMMHUYECKHE CBOMCTBA, JACWCTBHUE HA KUBBIE OPraHU3MBI,
MOJlydeHWe U TpPUMEHEHHE. OKOJIOTUYECKHME TPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yraepoga (IV), rumoresa riobanbHOrO MOTEIUIEHUS KIMMaTta, MapHUKOBBIA 3(QExT.
VYronpHas KUCIOTa W €€ CONM, X (PU3MUECKHe W XMMHUYECKHE CBOMCTBA, MOJyYCHHE
u rnpumeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-HMOHBL. Vcmonb3zoBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIINIEHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHayanbHblEe TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEIMHEHUSX
yriaepoja (MeTaH, dTaH, 3TWJICH, alleTHUJIeH, JTaHOJI, TJIMIEPUH, YKCYCHas KHCIOTA).
[IpupoaHbIe HCTOYHHUKH YTIEBOAOPOIOB (Yrojb, IPUPOIHBIN ra3, HEPTh), MPOTYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY M TPOMBIIIJICHHOCTH.

[TonsiTrie 0 OMONTOrMUECKH BaXKHBIX BEIIECTBAX: KUPAX, OeNKax, yriaeBoaax — U ux
pPOJU B JKHU3HM YelloBeKa. MaTepuanbHOE €IUHCTBO OPraHUYECKUX M HEOPTaHWYECKUX
COEIMHEHNH.

Kpemuuii, ero ¢usnueckne U XMMUYECKHE CBOWMCTBA, MONTYYCHHE U MPUMEHEHHE.
Coenunenusi kpemHusi B npupoje. O6mue mnpencrapieHus o6 oxcuzae kpemuus (I1V)
M KpemMHHEeBOW kuciore. CHIMKAThl, WX MWCIOJB30BaHHE B OBITY, MEIUIIMHE,
MPOMBINIIICHHOCTH. BaskHelme cTpouTenpHble MaTepuabl: KepaMuKa, CTEKIIO, IEMEHT,
O0etoH, kene300eToH. IIpobiseMbl 0€30MacHOr0 HKCMOJIb30BAHUS  CTPOUTEITBHBIX
MaTEpUaJIOB B MOBCEHEBHON KU3HHU.

Xumuueckuu 5KCnepumMeHm:

U3y4eHHE O00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIIOTHI,
MIPOBE/ICHUE KAYCCTBEHHBIX PEAKIMH Ha XJIOPU-WOHBI W HAOJFOJCHHUE MPU3HAKOB MX
POTEKaHMs, OMBITHI, OTpa)karolue (PU3NYECKUe M XMMHYECKHE CBOWCTBA TaJIOT€HOB
U WX COCIWHEHHWHA (BO3MOXHO HCITOJIb30BAaHUE BHUICOMATEPUAJIOB), O3HAKOMIICHHE
c oOpa3namu XJOpUIOB (TAJOTEHHUIOB), O3HAKOMJICHHE C OO0pas3lamu Cepbl U €€
COEIMHEHUSIMU (BO3MOKHO MCIIOJIb30BaHUE BUAEOMATEpUAIOB), HAOI0IeHHE TIpoliecca
oOyTIIMBaHMS caxapa MoJ JICUCTBHEM KOHIICHTPUPOBAHHOW CEPHOU KUCIOTHI, N3YUCHUE
XUMHUYECKUX CBOMCTB pa30aBIEHHON CEpHOW KHUCIOTHI, MPOBEJIECHUE KaueCTBEHHOU
peaknuu Ha CcynbGaT-NOH W HAONIOJACHUE MPHU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHE
¢ (Qusnueckumu cBoiicTBamMu a3oTa, ¢ochopa U HX COEAMHEHUU (BO3MOXKHO
MCIIOIh30BAaHNE BHUCOMATEPUATIOB), o0OpasmamMu a30THBIX U (POCPOPHBIX yIOOpEHMUIA,
noJiyueHue, coOMpaHue, pacro3HaBaHWE M M3y4YEHHE CBOMCTB amMMHaka, MpPOBEICHUE
KaueCTBEHHBIX PEAKIMi HAa MOH aMMOHHS W (GocdaT-uOH W H3ydeHHE MPHU3HAKOB X
IIPOTEKAHUsI, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEJIbIO
(BO3MOYKHO HCIIOJIb30BAHNE BUICOMATEPHATIOB), U3yUYEHUE MOENIeH KPUCTAIITUIECKIX
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pemieTok anmasza, rpaduta, (QysuiepeHa, O3HAKOMJICHHE C MPOIECCOM afcopOLUU
PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H YCTPOMCTBOM IPOTHUBOTa3a,
NoJlyueHue, coOMpaHue, paclo3HaBaHWE W M3yYEeHHE CBOWMCTB YTIJIEKUCIIOrO Tasa,
MPOBE/ICHUE KAYEeCTBEHHBIX pEaKIMii Ha KapOOHAT W CHJIMKAT-MOHBI W H3y4YCHUE
NPU3HAKOB WX  MPOTEKaHWs, O3HAKOMJICHHE C  MPOAYKIMEH  CHUIUKAaTHOW
MIPOMBIIIUICHHOCTH, PEIIEHNE OJKCIEPUMEHTAIBHBIX 3amad 1Mo Teme «BaxkHelimme
HEMETAJUIBl U X COCTUHEHUS.

MeTasuibl M UX COEIMHEHMSI

OO01ast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHHM UX

nonoxxeHus B Ilepnogmueckon cucreme xummueckux anemeHtoB .M. MenneneeBa n

ctpoeHusi aromoB. CTpoeHue MeTaioB. MeTtamuMueckas CBA3b U METaJUIMYeCcKas
KPUCTAJUINYECKAsT PEIIeTKA. OJIEKTPOXUMHUYECKUN  psAl  HANpPSDKEHWM — METAJLIOB.
duznueckre 1 XUMUYECKUE CBOMCTBA MeTAIIOB. O0IIIHE CTIOCOOBI MOTYyUYEHUS METAILIOB.
[ToHsTHE O KOPPO3UU METAJNIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIlIaBel
(ctranp, 9yTyH, TIOPATIOMUHNAN, OPOH3a) U X MPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenoynble MeTauibl: TOJNOXKEHHE B llepmoandeckor CHUCTEME XUMHUYECKUX
snemenToB J[.M. MeHueneeBa, CTpOo€HHME HMX aTrOMOB, HAaxXOXIECHHUE B IPUPOJE.
dusznyeckrue M XUMHUYECKHE CBOHCTBa (Ha mpumepe HaTpus U Kaiausi). OKCHIBI
Y TUJIPOKCUABI HATPUS U Kaiusl. [[puMeHeHrne NET0YHBIX METAIIIOB U UX COCTMHEHUM.

[IlemoyHO3EeMENBHBIE METAUIBI MATHUW U KaJbIUU: MOJIO)KEHUE B [lepuonnueckon
cucteMe Xxumudeckux aneMeHToB [[.1. MeneneeBa, CTpOCHUE UX aTOMOB, HAX0XKIACHUE
B npupone. Pu3nyeckue U XUMHUYECKUE CBOWCTBA MarHus M Kajblus. BaxkHeiimme
COCMHEHUS] KaybIUsl (OKCUJ, THUAPOKCHUM, coiu). KecTKOCTh BOABI M CIOCOOBI €€
YCTPaHEHHSI.

AnmtoMuHuNA: TonokeHne B Ilepumoamyeckoil cUcCTEME XMMHUYECKHUX DJIEMEHTOB
JA.. MenneneeBa, CTpO€HHME aroma, HaxoXAcHUEe B Impupone. Dusmyeckue u
XUMUYECKHE CBOMCTBAa alfOMUHUS. AMQOTEpHBIC CBOMCTBA OKCHJA U THUIPOKCUJIA
ATIOMUHUSL.

Kenezo: mnonoxenue B Ileppoandyeckoil cHUCTEME XUMHUYECKHUX DJIEMEHTOB
JA.N. MenneneeBa, CTpOEHHE aroma, HAXOXKJIE€HUE B mpupone. Dusnueckue
U XUMHUYECKHe CBOMCTBa xene3a. Okcupl, ruipokcuabl U conu sxenesa (II) u sxenesa
(IIT), mx coctas, CBOMCTBA U MOJyYCHHE.

Xumuueckuu sxcnepumenm:

03HAKOMJICHHE C 00pa3IlaMy METAJJIOB M CIIABOB, MX (M3MYECCKUMHU CBOMCTBAMH,
U3y4YCHHE  pe3yJbTaTOB  KOPPO3HMHM  METAUIOB  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJICOMATEPUAIIOB), 0OCOOCHHOCTEN B3aUMOJICUCTBUS OKCHUA KAJIBIUSI U HATPUSI C BOJOU
(BO3MOKHO HCIIOJIB30BAaHUE BUICOMATEPUATIOB), UCCIIEOBAHNUE CBOMCTB KECTKON BOIBI,
Iporecca rOpeHus Jkese3a B KUCIopoie (BO3MOXKHO UCTIONIh30BAaHUE BHICOMATEPHAIIOB),
MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKITNi Ha MOHBI (MarHusl, KaJIbIIHs, A TFOMUHMUSI,
nuHka, keneza (II) m xenesa (III), menu (II), HabmogeHNE U OmMHMCaHWE TPOIECCOB
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OKpaIllMBaHUs TJIAMEHU MOHAMU HATPUS, KA U KaJdblUs (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIEAOBaHUE aM(POTEPHBIX CBONCTB TUIPOKCHAA aATIOMUHHUS
FUIPOKCHUIA LMHKA, PELICHHE JKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «Baxueimmue
METaJUIbl U UX COCTUHEHUSY.

XuMHuS 4 OKpY Kalas cpeaa

BemectBa u Marepuanbl B TIOBCEAHEBHOM JKM3HM 4YeloBeka. besomacHoe
UCIIOJIb30BAHUE BEIIECTB W XUMHUYECKUMX peakuuid B OwiTy. IlepBas mnomolurs
[IPU XUMUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpyXarliew cpeabl (mpeaenbHas JOMyCTHUMAs
KoHIleHTpanus BemectB (nanee — II/JIK). Ponb xumMuu B pelieHUM 3KOJOTHUYECKUX
npooieM.

Xumuueckuil IKCnepumMenm:
u3ydeHue oOpaslloB MaTepuagoB (CTEKJIO, CIUIaBBl METAJIOB, MOJIMMEpPHBIC
MaTepHaIbl).

Meocnpeomemuvie cés3u

Peanmzanmst MexnpeaMETHBIX CBSI3€d NpU M3yYeHWHM XUMUM B 9 Kiacce
OCYILIECTBIISIETCS YEPE3 UCIOIB30BaHME KaK OOIIUX €CTECTBEHHO-HAYUHBIX IMOHSITUH, TaK
U TIOHATHH, SBIAIOLUIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIM (haKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHajmu3, CHUHTE3, KiIacCU(pUKalUs, TMEePUOJUYHOCTh, HAONIOJEHNE, HKCIEPUMEHT,
MOJCIIUPOBAHNE, M3MEPEHHE, MOJCINb, SBICHHUE, MApHUKOBBIK 3(PGEKT, TEXHOIOTHs,
MaTepHaIbl.

®usmuka: marepusi, aToMm, 3JEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIHUJ, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, JICKTPUUYCCKHUM 3apsi, TPOBOJAHUKH, MMOTYIPOBOJIHUKH,
TUDJICKTPUKH, (DOTODTIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA,
ras, pacTBOp, pPacCTBOPUMOCTb, KPUCTAJUIMYECKAs PEIIeTKa, CIUIaBbl, (U3UYECKUEC
BEJIMUMHBI, €IUHUIIBI HW3MEPEHHUS, KOCMUYECKOE TMPOCTPAHCTBO, IUIAHETHI, 3BE3/IbI,
Comnure.

buonorusi: ¢Qorocunrtes, npixanue, Ouocdepa, SKOCUCTEMa, MHUHEPAJIbHbBIC
yI00peHHS, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIE MOPOJBI, IOJE3HBIC
HCKOTIaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne XuMUM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS HAIPaBICHO
Ha JIOCTIDKCHHE OOyYarolMMHCS JIMYHOCTHBIX, METAlpPEeIMETHBIX W IPEAMETHBIX
PEe3yJbTaTOB OCBOCHUS YUEOHOTO MPEIMETA.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUS IPOIPAMMBbI OCHOBHOT'O OOIIIET0 00pa3oBaHUs
JOCTHTAIOTCST B XOjA€¢ OOYyYEeHHS XWMHU B EIMHCTBE Y4YeOHONW W BOCIHUTATEIHLHOMN
JEATETBHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKUMH COIIMOKYIBTYPHBIMHU 1
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMH B OOITIECTBE MMPaBUIaMU U HOPMaMHU
MOBEJICHUS U CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHS M COITMAIIA3AIIAN
00yYaroIuXcsl.

JInyHOCTHBIE pe3yJIbTaTh OTPaXKAIOT TOTOBHOCTD oOydJaromuxcs
PYKOBOJICTBOBATBCSI CUCTEMOW IMO3WTHUBHBIX IICHHOCTHBIX OPUCHTAIMA W PACIIUPEHUE
OITBbITA JIESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YAaCTHU:

1) naTpMOTHYECKOI0 BOCIIUTAHMSA

LEHHOCTHOTO OTHOLIEHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U Hay4yHOMY HacCJeQuI0, IIOHMMAaHUs 3HA4YEHUs XHMHUYECKOM HAyKM B JKHU3HU
COBPEMEHHOr0 OOLIECTBa, CIOCOOHOCTU BIAJETh JTOCTOBEPHOM HHpoOpManuen
O MEPEeAOBBIX IOCTHUKEHUAX M OTKPBITUSAX MHPOBOM M OTEUYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPa U OOILIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHMA:

IPEACTABICHUS O COLMAIBHBIX HOPMAaxX M MPaBUJIaX MEXIMYHOCTHBIX OTHOIIEHUN
B KOJUIEKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, y4eOHO-
UCCIIEIOBATENbCKOM, TBOPYECKOM M JpYrMxX BUAAX JEATEIbHOCTH, T'OTOBHOCTHU
K pa3HOOOpa3HOW COBMECTHOW JCSATENbHOCTH TPU  BBIMOJIHEHUH  y4YEOHBIX,
[I03HABATEJIbHBIX 33/]1a4, BBIIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUH Y4eOHBIX
MIPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAHHMIO M B3aMMOIOMOIIM B IIPOLECCE ATOU
yu4eOHOU JesATENbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHHE M MOCTYNKH CBOMX
TOBapHIE C TMO3WLMKM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJICICTBUU IIOCTYIKOB;

3) HEHHOCTH HAYYHOI 0 MO3HAHMS:

MHUPOBO33PEHUYECKUX TMPEACTABICHHN O BEIIECTBE M XUMHUYECKON pEeakIuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKU U COCTABJISIFOIIMX OCHOBY
JUTsI TIOHMMAaHWsI CYITHOCTH HAayYHOW KAapTUHBI MHUpPA, MPEACTABICHWA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOIBI, B3AHMOCBS3SIX UEIOBEKa C MPUPOTHON CpEeoH,
0 POJI XUMHUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEH;
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NIO3HABAaTEJIbHBIX MOTHBOB, HAIPABJICHHBIX Ha IIOJyYEHUE HOBBIX 3HAHUU
10 XMMHH, HEOOXOUMBIX JJIs1 0OBSICHEHHS HAOII0JAEMbIX ITPOLIECCOB U SBJICHUM;

NO03HABATENbHON, MH()DOPMAIIMOHHON M YHUTATENIbCKOW KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHON Pa0OThl C YYEOHBIMU TEKCTAMHU, CIIPABOYHOU JIUTEPATypPOH,
JOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMU UHPOPMAITMOHHBIX TEXHOJIOTU;

UHTEpeca K OOyYeHHI0O M TO3HAHWIO, JIF0OO3HATEIBbHOCTH, TOTOBHOCTHU
U CIIOCOOHOCTH K CaMO0Opa30BaHUIO, IPOEKTHON U MCCIIEA0BATEIbCKON AESITENbHOCTH,
K OCO3HaHHOMY BbIOOpPY HaIlpaBJICHHOCTH U YPOBHs 00yUY€HUs B JaIbHENIIEM;

4) popMupoBaHKs KYJbTYPbI 310POBbS:

OCO3HAHMUSI LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370POBbII 00pa3 *KU3HU, OCO3HAHUS NOCIEACTBUIA U HETIPUATHS BPEIHBIX
OpUBbIUEK (YHOTPEOJEHHS aJKOroJis, HAapKOTUKOB, KYypEeHUs), HEOOXOIUMOCTH
cOOMIOICHNsT TMpaBUl OE30MAaCHOCTH MpU OOpAIIeHHMH C XWMHUYECKUMH BELIECTBAMHU
B OBITY U PEAIbHOM JKU3HU;

5) TPy10BOr0 BOCIMTAHMS

MHTEpeca K MPAKTUUYECKOMY HM3Y4YEeHHIO Mpodeccuid U Tpyaa pa3jiuvyHOro poa,
YBOKEHHUE K TPYJy W pe3yJibTaram TPYJOBOU NESITEIHHOCTH, B TOM YHCJIE Ha OCHOBE
IPUMEHEHUS MPEMETHBIX 3HAHUN MO XMMHH, OCO3HAHHOTO BhIOOpa MHAMBUIYATLHON
TPAaeKTOPUU TMPOAOJKEHUs] O0pa3oBaHUs C Yy4YE€TOM JIMYHOCTHBIX HHTEPECOB
U CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, YCIEIIHOMN
npoeCCUOHAIBHON ACATETLHOCTH M Pa3BUTHUS HEOOXOJMMBIX YMEHUW, TOTOBHOCTH
aJanTUPOBATHCS B MPO(HECCHOHATBHOU CpeIE;

6) 3K0J10rMYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKU 11€7IeCO00Pa3HOr0 OTHOIICHUS K TPHUPOJE KaK MCTOYHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUS [IEHHOCTU 3J0POBOT0O U 0€30MacHOTO
oOpa3a JKH3HHM, OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (pU3HMUECKOMY
U TICUXUYECKOMY 370pPOBBIO, OCO3HAHUS IIEHHOCTU COOJIOJIEHUS MPaBUJI OE30MaCHOTO
MOBEJICHUS MPU paboTe ¢ BEIIECTBAMU, a TAKXKE B CUTYALMSIX, YTPOKAIOIIUX 3J0POBBIO
1 YKU3HU JII0JICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAaHWA, TOJyd4aeMble TpPU HM3YYCHUH XUMUH,
JUISL PEIIEHUs] 3a7ay, CBS3AHHBIX C OKPYKAIOLIEW MPUPOJHOW CPEIOM, MOBBIICHUS
YPOBHSI DKOJIOTHYECKON KYJIbTYpPbl, OCO3HAHUS II100aJbHOTO XapaKTepa IKOJIOTHUECKUX
po0JIeM U MyTeH X pelIeHus MOCPEICTBOM METO/I0B XUMHUM;

AKOJIOTUYECKOr0 MBIIIJIEHUS, YMEHHUSI PYKOBOACTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHHKATUBHOW U COMAIBHON ITPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATBI

B COCTaBe METANpPEIMETHBIX  PE3yJbTaTOB BBIJICIISIOT 3HAYUMbIE
U1l (pOpMUPOBAHUST MUPOBO33PEHUSI 00IIIEHAYYHbIC TIOHATHUS (3aKOH, TEOPHS, TPUHITHII,
runoresa, (akT, CUCTeMa, IPOLECC, IKCIEPUMEHT U JAPYToe), KOTOPhIE UCIOJIb3YIOTCS
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B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETAX U MO3BOJSIOT Ha OCHOBE 3HAHUN U3 ITUX
npeaMeToB (OpMHUPOBaATh MPEACTABICHUE O IIEJIOCTHOM HAyYHOM KapTHHE MHUPAa,
W yHUBEpcalibHble ydeOHble JeHCTBHS (IIO3HABATENIbHbIE, KOMMYHHKATHUBHEIE,
pEryJISITUBHBIC), KOTOpBbIE o0ecneynBaroT dbopmupoBanue TOTOBHOCTH
K CAMOCTOSITEIbHOMY TIJIAHUPOBAHHIO M OCYLIECTBICHHUIO yY€OHOM 1€ITETbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHBbIC YUeOHbIEe JeiiCTBUS
ba3zoBble JJoruueckue 1eliCTBUA:

YMEHHUE HCIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIUICHUSI TTPU OCBOCHUW 3HAHWU:
PaCKphIBaTh CMBICT XUMHUUYECKMX MOHATHHN (BBIICISITh HUX XapaKTEpHbIC NPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATUSIMHU), MCIOIB30BATh TMOHATHS
U1l OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBIICHHWH, BBIOMpPATh OCHOBAHHS M KPUTEPUHU
U1l KJIacCu(PUKalMM XUMUYECKUX BEIIECTB M XUMHUUYECKUX PEaKIui, YCTaHABIMBATH
MIPUYUHHO-CJICJCTBEHHBIC CBS3M MEXKIY OOBEKTaMH H3YUYEHHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHIYKTUBHbIC, JACAYKTHUBHBIC, IO aHAJIOTMHU), MPOBOJUTH BBHIBOJbBI
U 3aKJIIOUCHMS;

yMEHHE TPUMEHSATh B  Mpollecce  MO3HaHUs  NOHATUS  (IIpeAMETHBIE
U METalpeaMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIOIb3yEeMble B XHUMUH,
MpeoOpa3oBbIBATH IIMPOKO NPUMEHSEMbIE B XHUMHHU MOJICIbHBIE MPEJICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 2JIEMEHTA), XuMHUueckas (popMyia U ypaBHEHUE XUMUYECKON
peakIuy — MPU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C YU€TOM 3THX MOJEJIbHBIX
MPE/ICTABICHUI BBIABISATh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKU H3Y4YaeMbIX
O0BEKTOB — XHUMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIHUi, BBISBIATH OOIINE
3aKOHOMEPHOCTH, TNPUYUHHO-CIICICTBEHHBIE CBSI3U M MPOTHUBOPEUYHS B H3YyHAEMBIX
npoleccax U sIBICHUSX.

Ba3oBble ucciaeanoBareanLcKue AeCTBUSA:

YMEHHUE MCIOJb30BaTh MOCTABJICHHBIE BOIMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUA, a TAKXKE B KaueCTBE OCHOBBI JJisi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MPAaBUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEHUE OMbITa MO0 I[JIAHUPOBAHWIO, OpPraHu3allud ¢  MPOBEICHUIO
YYEHUUYECKUX IKCIIEPUMEHTOB, YMEHHUE HAOII0AaTh 3a X0I0M ITpoliecca, CAMOCTOSTENIbHO
MIPOTHO3UPOBATH €T0 PE3yJIbTAT, POPMYITUPOBATH 0OOOIIICHNS U BBIBOIBI IO PE3YIbTaTaM
IIPOBEJICHHOT'O OIBITa, UCCICAOBAHMS, COCTABIISITH OTUET O MPOJICTIaHHON padoTe.

Pab6ora ¢ unopmanmeii:

yMEHHE BBIOMPATh, aHAJTM3UPOBATH U HHTEPIPETUPOBATH MHPOPMALIMIO PA3TUYHBIX
BUJIOB U (OpM MpPEACTABICHHS, MOJYyYaeMyl M3 pa3HbIX HMCTOYHUKOB (HAay4dHO-
MONyJIApHAasl JUTEpaTypa XUMHYECKOTO COJEP>KAaHMS, CIPAaBOYHBIE MOCOOMS, PeCypChl
WNHTepHeTa), KpPUTUYECKM  OLEHHUBATh HNPOTHUBOPEUYMBYID M  HEJOCTOBEPHYIO
uHpOpMaIINIO;
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YyMEHHUE MPUMEHSATH pa3IMuyHbIe METOAbl M 3almpocChl MPH TOUCKE U OTOOpE
MH(pOpPMAITUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX ISl BHITIOJHEHUS YU€OHBIX
M TIO3HABaTEJIbHBIX 3a/lauy OMpPEACICHHOTO THUIIA, MPUOOPETEHUE OMNbITa B 00JIACTH
WCIIONB30BAaHUS ~ WH()OPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUW,  OBJIAJICHUC
KyJbTYPOU aKTUBHOT'O UCIIOJIb30BaHUS PA3TUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSTEIHHO
BBIOMpATh ONTUMAIbHYIO (GOpMYy MpeACTaBleHUs HHPOPMALMM W WLIIOCTPUPOBATH
peliaeMble 3a7a4i HeCJI0KHBIMU CXEMaMHU, TUarpaMMamu, IpyrumMu opmamu rpaduxu
1 UX KOMOUHAIIHSIMHU;

yMEHUE  UCIONb30BaTh W aHAJIM3UpPOBaTh B Tpolecce  ydeOHOU
U HCCJIEIOBATEIbCKON ACATENBHOCTH WH(OPMAIMIO O BIUSHUU IPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOLIEH IPUPOIHOM CPEIBI.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIC YUYeOHbIC ACHCTBUSA:

yMEHHE 3aJlaBaTh BOIPOCHI (B XOJi¢ auanora v (WiM) JUCKYCCHHU) MO CYIIECTBY
o0cyknaeMoi TeMbl, (POPMyIUPOBATh CBOU MPEJIOKEHUSI OTHOCUTEIBLHO BBITTOJHEHUS
MIPEIJIOKECHHOM 3a/1a4H;

NpUOOpPETEHUE ONbITa MPE3CHTALMU PE3YJIbTATOB BBHIMOJHEHUS XUMHUYECKOTO
AKCIIEpUMEHTa (J1abOpaTOPHOro OMbITa, J1IA0OPAaTOPHONW pPAOOTHI MO UCCIEIOBAHUIO
CBOMCTB BEIIECTB, YUEOHOTO IIPOCKTA);

3aMHTEPECOBAHHOCTh B  COBMECTHOM €O CBEPCTHHKAMHM I103HABATEJIbHOM
1 WCCIICIOBATEIHCKOM JEATEILHOCTH TP PEIICHUH BO3HUKAIONIUX MTPOOIEM Ha OCHOBE
ydeTa OOIIMX MHTEPECOB M COTJIACOBAHUSA MO3UIMK (0O0CYXIeHUs, OOMEH MHEHUSIMH,
«MO3TOBBIE MITYPMbI», KOOPJAUHAIIUS COBMECTHBIX JICUCTBUM, ONPEICIICHHE KPUTEPUECB
10 OLICHKE KauyeCTBa BBIMIOJIHEHHOUW pa0OThI U IPYTHE);

PerynsiTuBHble YHUBepPCAJIbHbIE Y4eOHbIe AeHCTBHS:

YMEHHE CaMOCTOSITEIbHO OIpeAessaTh LENd JeATEIbHOCTH, IIJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBaTbH M IMpPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOKO
NeATEIIbHOCTh, BBIOMpaTh HambOosiee 3(PGEKTHBHBIE CHOCOOBI pPEHICHUS Y4YeOHBIX
YW TIO3HABATENBHBIX 3a/lad, CAaMOCTOATEIBHO COCTABIATH WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIM aITOPUTM JIEUCTBUW IIPHU BBITOJIHEHUH 33JaHUU C YYETOM IOJyYECHUS
HOBBIX 3HAaHUN 00 H3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMAX, OLIEHUBATH
COOTBETCTBUE IIOJIyYEHHOTO pe3ysibTara 3asBJICHHOW IIeJIM, YMEHHE HCIOJIb30BaTh
U aHAJIM3UPOBATh KOHTEKCTHI, MIPEJIaracMble B YCIOBUU 3aJaHUM.

IHPEJMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOEHUIO 00S3aTEIBHOTO COJEP)KaHUS,
YCTaHOBJICHHOTO JaHHOW (pemepaibHO pabodeil mporpaMMOl, BBIACISIOT: OCBOCHHBIC
OOy4JaronMMUCs HAy4YHbIE 3HAHUS, YMEHHUS M CIIOCOOBI JEUCTBUH, CIeH(PUICCKUE
JUISL TIpEIMETHOW o0mactu «XUMHUS», BUABI ACATEIBHOCTH MO TMOJTYYEHUIO HOBOTO
3HAHMS, €r0 WHTEPIPETAINH, TPEOOPa30BaHUIO U MPUMECHCHHUIO B PA3IMYHBIX YUCOHBIX
Y HOBBIX CHUTYaIUsIX.
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K koHmy oOyuenus B 8 kJjacce y oOyuyaromerocss OyayT cOpMUPOBaHbI
CJIEIyIOLME TIPEAMETHBIE PE3YJIBTATHI IO XUMUU:

packpbiBaTh CMBICT OCHOBHBIX XMMHYECKMX TOHSTHH: aroM, MOJEKYJa,
XUMHUYECKUN AJIEMEHT, IMPOCTOE BEIIECTBO, CIOXHOE BEIECTBO, CMECh (OJHOPOJHAL
M HEOJHOPOJHAs), BAJIECHTHOCTh, OTHOCHUTENIbHAs aTOMHAas M MOJEKYyJspHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBasi AOJIsI XUMUYECKOTO 3JIEMEHTA
B COCOUHEHUH, MOJSIpHBIA  O00BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb,
AIEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCICHUS, XUMUYECKas peakuus, Kiaccupuranus
peaKklMii: peakMu COEIMHEHHUs], PEaKLIMHU Pa3JIOKEHUS, PeaKIui 3aMEeIEHUs, PeaKIun
o0OMeHa, 9K30- U DHJIOTEPMHUUECKUE PEAKINH, TEIJIOBOM 3(DPEKT peakuuu, siApo aToMma,
AJIIEKTPOHHBINA CJIOM aroma, aToMHas OpOWTailb, paguyc aToMa, XUMHUYECKas CBS3b,
NOJISIpHAs W HEMOJSpHas KOBAJIEHTHas CBA3b, MOHHAs CBS3b, WOH, KaTHOH, AHHUOH,
pacTBOp, MaccoBas J10JIsl BelllecTBa (IIPOLIEHTHAs! KOHIIEHTPalIKsl) B pacTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHYECKUX MOHATUN U IPUMEHSITh 3TH
MOHATHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY JJISI COCTaBJ€HHS (OpMyJsl BELIECTB
Y YPABHECHHN XUMHUUYECKHUX PEAKIINI;

ONpEJENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIMHEHUSIX, CTENEHb
OKHUCJIEHUSI 3JEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAIJICKHOCTh BELIECTB
K ONpEIeICHHOMY KJIacCy COEIWHEHWH 1o (opMmyiaM, BHUJI XHUMHYECKOW CBS3U
(KOBaJIEHTHAsl U MOHHAs) B HEOPraHUYECKUX COCJIMHECHUSIX;

packpsbiBaTh cMbICH lleprnoanueckoro 3akona JI.1M1. MeHeneeBa: 1eMOHCTPUPOBATH
NOHUMAHUE MEPUOJIUYECKON 3aBUCUMOCTHM CBOWCTB XHMHYECKHX 3JIEMEHTOB OT HX
noynokennss B Ilepuogmyeckoid cucreme, 3aKOHOB COXPAHEHHMSI MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYE€HHUs, 3aKOHa ABOrajipo; ONUCHIBATH
M XapakTepuszoBarh TaOmmunyto ¢opmy Ilepuogudeckoil CHUCTEMBl XUMHUYECKHX
AJIEMEHTOB: pa3linyaTh TOHATUS «TJaBHas mnoarpymnma (A-rpynma)y W «mobouHas
noarpynmna (b-rpynma)», Mameie ¥ OOJBIITHME TEPHOIBI, COOTHOCHUTH O0O3HAUCHUS,
KOTOpble uUMerTcs B Tabmuie «llepuommyeckas cucremMa XHUMHYECKHUX JIIEMEHTOB
JI.. MenneneeBa» ¢ YUCIOBBIMH XApaKTEPUCTUKAMU CTPOECHUSI aTOMOB XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsj sijpa, oOllee YKCIO JIEKTPOHOB U PACIPENCSICHUE UX I10
AIIEKTPOHHBIM CJIOSM);

KJacCU(UIMPOBATh  XUMHYECKHUE  DJEMEHThl, HEOPraHUYEeCKHUE  BEIIECTBA,
XUMUYECKHE peakiuu (10 4YMCiIy M COCTaBy YYacTBYIOIIMX B PEAaKIMU BEILECTB,
10 TEMIOBOMY 3P EKTY);

XapaKTepru30BaTh (OMUCHIBAThH) O0IME XUMUYECKHE CBOMCTBA BELIECTB PAa3TMYHBIX
KJIACCOB,  NOJATBEpXAasi  ONMCAaHWE NPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHA;

POTHO3UPOBAThH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'O COCTABA,
BO3MOKHOCTH MPOTEKAHUSI XUMUUECKUX MTPEBPALICHUN B PA3IMYHBIX YCIOBUSX;
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BBIUHUCIIATh OTHOCHUTENIbHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJI0 XMMHYECKOIO 3JIeMEHTa Mo (opMmysie COeMHEHUs, MACCOBYIO OO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEAKITUY;

NPUMEHSTh OCHOBHBIE ONEPAIMU MBICIIUTENBHOMN AEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O000OIICHUE, CUCTEMATU3alNI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
CIEACTBEHHBIX CBSI3€M — MJI1 M3YYECHUSI CBOWCTB BEIIECTB U XMMHYECKUX PEAKIUM,
€CTECTBEHHO-HAYUYHbIE METO/Ibl MIO3HAHMS — HAOIIOJEHUE, U3MEPEHHE, MOJEIUPOBAHNE,
AKCIIEPUMEHT (pPEasIbHbIN U MBICIICHHBIN);

CleIoBaTh MpaBWJIAM IOJIb30BAHUS XMMHUYECKOW MOCYAOM M J1abOpaTopHBIM
o0opyIOoBaHUEM, a TakXKe NpaBwiaM oOOpalleHHs C BEIIECTBAMH B COOTBETCTBUU
C UHCTPYKITUSIMH TI0 BBITTOJTHEHHUIO JJAOOPATOPHBIX XUMHYECKUX OIMBITOB IO MOJYyUYECHHUIO
U COOMpaHMIO Ta3000pa3HbIX BEMIECTB (BOJOPOJA W KHCIOPOJZA), MPHUTOTOBJICHHUIO
PacTBOPOB C OMNPEIEICHHON MAacCOBOM JOJIEW pACTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE DKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYECH
U KUCJIOT C MOMOIIbI0 UHAUKATOPOB (JIakMyc, peHodTanenH, METUIOPAHX U IPYTHUE).

K koHmy oOyuenus B 9 kjacce y oOyuyaromerocss OynyT coOpMUpOBaHbI
CIEeAYIOUINE TPEAMETHBIE PE3YIbTAThI IO XUMHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATUN: XUMUYECKUI 3JIEMEHT, aToOM,
MOJIEKYyJa, UOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas peaklus, XUMHYecKas
CBSI3b, TETUIOBOM A((EKT peakiuu, MoJb, MOJIAPHBIA 00BEM, PACTBOP, IJIEKTPOJIHTHI,
HEIJIEKTPOJUTHI, AJIEKTPOIUTHYECKAass AMCCOLMALUs, PEAKUUd HOHHOrOo OOMEHa,
KaTajau3aTop, XHWMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE peakiuy,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU, OKHCIIUTEIh, BOCCTAHOBUTENb, OKHCIIEHUE
U BOCCTAaHOBJIEHUE, aJUIOTpONHsi, aM(pOTepHOCTh, XUMHUYECKass CBs3b (KOBaJCHTHas,
MOHHAs, METAJUIMYECKas), KPUCTAUIMYECKasl pelleTKa, KOPPO3Usl METAIJIOB, CIUIABBHI,
CKOPOCTb XHMHUYECKOM peakluu, NOpeAenpbHo pomyctumas koHueHtpauus [IJIK
BEIIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX IMOHATUNA U NPUMEHSTh 3TH
NOHATHUS IPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY JJISI COCTaBji€HHS (OpMysl BEUIECTB
Y YPABHEHUN XUMUUYECKUX PEAKLUN;

ONpENENATh BaJEHTHOCTb M CTENEHb OKHUCJIECHHS XHMHYECKUX 3JIEMEHTOB
B COCJAMHEHUSAX Pa3IMYHOIO COCTAaBa, MPHUHAJJIEKHOCTh BEIIECTB K ONPEAEICHHOMY
KJlaccy coeAuHeHud no ¢opmysam, BUA XUMUYECKOH CBS3M (KOBaJEHTHAs, MOHHAas,
METAJUINYECKasl) B HEOPraHWYECKHX COEIMHEHMSX, 3aps] HOHA II0 XHMHUYECKOU
dopMyIie, xapakTep cpeibl B BOJHBIX PAaCTBOpPaX HEOPraHUYECKHX COCAMHEHUH, TUI
KPUCTAJUIMYECKOW PENIETKH KOHKPETHOTO BELIECTBA;

paCKpbIBaTh CMBICJI [Tepuoanueckoro 3aKOHa J.N. MenneneeBa
Y JEMOHCTPUPOBATh €r0 MOHUMAHUE: OMUCHIBATH U XapaKTEPU30BATh TAOJIMUYHYIO (pOopMy
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[lepuoguyeckoil CHUCTEMBbl XUMHUUYECKUX DJEMEHTOB: pa3jiMuyaTh IOHATHUS «rJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas moarpynna (b-rpynma)», mansie U Ooibiiue
NEPHUOJIbI, COOTHOCUTh 00O3HAUYEHHUS, KOTOpPbIE UMEIOTCS B MEPUOAMYECKON Tabiule,
C YMCJIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsi] sapa, 00IIee YUCio AIEKTPOHOB U pacipeiesIeHUE UX MO AJIEKTPOHHBIM CIIOSM),
OOBSACHSTH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB M MX COCTMHECHUN
B MIpe/iesiax MaJIbIX MEePUO0B U IIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX AaTOMOB;

KITaCCU(UITMPOBATh  XMMUYECKHE  DJICMEHTHI, HEOPraHWYECKHWE  BEIIECTBA,

XUMHUYECKUE peakluu (M0 YUCIY M COCTAaBY Y4YaCTBYIOIIUX B PEAKIMH BELIECTB,
10 TETIOBOMY A (DEKTY, TT0 UBMEHEHHIO CTETICHEH OKUCIICHUS XUMHUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) 00IIME U Clienu(PUUYecKue XMMUYECKHE CBOMCTBA
MPOCTBHIX U CIIOKHBIX BEHIECTB, MOJTBEPKJas OMHMCAHUE MPUMEPAMU MOJEKYJISPHBIX
Y MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

COCTABJISITh YPaBHEHUS AJIEKTPOJIUTUUYECKOM TUCCOIMAIMU KHUCIOT, IIeIouen
U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEaKIMil MOHHOTO OOMEHa, YpaBHEHUS
peakiuii, ToITBEPKAAIOUINX CYIIECTBOBAHUE T€HETUUECKON CBS3H MEXAY BELIECTBAMU
Pa3JIMYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM MTOCPEACTBOM
COCTAaBJICHHS JIEKTPOHHOTO OajiaHca 3THX PEaKInii;

POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BOSMOKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUIN B PA3JIMUHBIX YCIOBUSIX;

BBIUHUCIIATh OTHOCHUTENIBHYIO MOJEKYJSIPHYIO M MOJSPHYIO MAacChl BEIECTB,
MacCOBYIO JOJI0 XUMHYECKOrO 3JieMeHTa Mo (opMysie COSIUHEHUS, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHNUIO XUMUYECKOW PEAKIIUY;

coONo/IaTh TMpaBujia TOJB30BAaHUS XMMHYECKOW TMOCyA0M U J1ab0paTopHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWwia OOpalllEHUsT C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMU T10 BBITTOJTHEHHIO Ja00PATOPHBIX XUMUYECKHUX OMBITOB MO MOJTYYEHHUIO
Y COOMPaHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKA U YIIIEKUCIIOTO ra3a);

NPOBOAUTh PEAKIMHU, MOATBEPKIAIOIINE KAUYECTBEHHBIM COCTAaB pPa3IUYHBIX
BEIIIECTB: PACIO3HABaTh OMNBITHBIM MYTeM XJOPUAOPOMHU[-, HOAMUI-, KapOoHaT-,
docdar-, cunukat-, cyiabhar-, TMAPOKCHU]I-MOHBI, KATHOHBI AMMOHUS M MOHBI U3YUYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;

IMPUMEHSTh OCHOBHBIE ONEPAIIMU MBICIIUTEIBHOUN AESTEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHME, O000O0IIEHHE, CHUCTEeMATH3alNIO, BBISBICHUE MPUUYMHHO-CIEACTBEHHBIX
CBSI3€M — I WU3YYEHUS] CBOWCTB BEUIECTB M XUMHYECKUX PEAKIIMN, €CTECTBEHHO-
Hay4YHbIE METO]IbI MO3HAHUS — HAOJII0IeHHEe, U3MEPEHHUE, MOJIEIMPOBAHNE, IKCIIEPUMEHT
(peasibHBIM 1 MBICIICHHBIN ).
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8 KNIACC
HanmenoBanne
Ne KomuectBo OcCHOBHBIC BUJIBI I€ITEIbHOCTH
pa3JiesioB U TEM Coneprxanue o0ydeHHS
n/m 4acoB 00yUaroImuxcs
y4eOHOT 0 MpeameTa
IlepBoHaYaILHbIE XUMUYECKHE TOHATHUS
1.1 | Xumus — BaxxHas 5 [Ipenmer xumun. Posib XuMuu B )KU3HU PackppIBaTh CMBICI N3y4aeMbIX OHATHN.
001acTh 4yenoBeKa. XUMUS B CUCTEME HayK. PackppiBaTh poib XUMHUH B IPUPO/JIE
€CTECTBO3HAHUSA Tena u BemecTBa. du3nyeckue CBOMCTBA | M KU3HU YEIOBEKA, €€ CBA3b C APYTUMU
U [IPaKTUYECKON BEILIECTB. ATPEraTHOE COCTOSTHUE HayKaMHU.
JEATEIbHOCTH BelecTB. [loHsATHE O MeTO/Iax MO3HaHUsT | Pa3nuuarh yuCThIE BELIECTBA U CMECH;
YeJIoBeKa B XUMUHU. YHUCThIE BEIIECTBA U CMECH. OJTHOPOJIHBIE U HEOJHOPOJHBIE CMECH.

CnocoObl pa3ieneHust CMECeu.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

3HaKOMCTBO C XUMHYECKOM MOCYI0H,
C mpaBuJIaMu paboTHI B 1a00OpaTOpuu
U IpreMaMu 00palieHus ¢
71a00paTOPHBIM 000PYIOBAHUEM.
dusnyeckre CBOMCTBa 00pasiioB
HEOPraHUYECKUX BEIIECTB — METAJIIOB
Y HEMETaJJIOB.

CniocoOnI paziesieHus cMecei
(puapTpOBaHUE, BHIMTAPUBAHUE,
TUCTHILISALINS, XpoMaTorpadus).

Paznuyath pu3ndYecKre U XUMUYECKUE
SABJICHUSL.

CneroBath aaropuTMaM KUCIOJIb30BaHUS
AKCIIEPUMEHTAIBHBIX METOJIOB —
HAOJIIOACHUS U SKCIIEPUMEHTA.
Ha6nrogaTh 1 onmuchIBaTh 0OBEKTHI

IIPU ITPOBEICHU U JEMOHCTPALAN

1 J1abOPATOPHBIX OMBITOB MO U3YUEHUIO
(bu3HYEeCKUX CBONCTB BEIIECTB, CIIOCOO0B
pa3IeyIeHUsI CMECEM BEILIECTB.
[IpoBOANTE XUMHUYECKHUMN SKCIEPUMEHT
MIpU pa3feiIeHUN cMecel (Ha mpumepe
OUYHCTKHU MTOBAPEHHOU COJIM) B XOJI€
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JlabopamopHvie onvimol:

N3yuenue u onucanne Gu3ndecKux
CBOMCTB 00pa31[0B HEOPraHUYECKUX
BEIIIECTB.

N3yuenune cnocoOoB paszzesenus cmecei
(C MOMOIIIbIO MAarHUTA).

IIpakmuueckue pabomol:

Ne 1. TlpaBuna paboThl B 1a60paTopuu
Y IPUEMBI 00paleHus ¢ 1a00paTOPHbIM
000pyI0BaHUEM.

No 2. Pazniennienue cmeceit (Ha mpumepe
OYMCTKH MOBAPEHHOM COJIN)

MpaKTUYECKON paboThl No 2.

CrnenoBaTh NpaBHJIaM MOJIb30BaHUS
XUMHUYECKOH MocyAoi 1 1ab0paTopHBIM
o00OpyIOoBaHUEM, a TAK)KE MpaBUIaM
oOpalleHus: ¢ XUMUYECKHMHU BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKLIHEH

IIPY BBIIIOJIHEHUU ITPAKTHYECKOU

pabotsr Ne 1.

BricTpanBaTh pa3BepHYThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOpPMALIMIO U3 yUeOHHUKA

Y CIIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO
MCIIOJIb30BaTh U3y4YECHHBIN TOHATUHBIN
anmnapar Kypca XUMHUHU

1.2.

BemectBa
U XUMUYECKHUE
peaKIuu

15

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE
aneMeHThl. CUMBOJIBI XUMHAYECKUX
31neMeHTOB. [IpocThie U ClHOXKHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUECHHUE.

Xumuyeckas popmyna. BaieHTHOCTD
aTOMOB XUMHUUYECKHX JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.
OtHOocuTENbHAs aTOMHAsI Macca.
OTHOcHUTEeNbHAs MOJIEKYJISIPHAs Macca.
MaccoBas 10151 XMMAYECKOT0 AJIEMEHTA
B COCIMHEHHH.

Onpenensarb MpU3HaAKA XUMAYECKHX
peaKInii, YCIOBHUS UX TPOTEKAHMUS.
OOBACHITH CYITHOCTh (PU3UUECKHUX

Y XUMHYCCKUX SIBJICHUI C TOYKHU 3PCHUS
aTOMHO-MOJICKYJISIPHOTO YUCHHUS.
KiraccudunupoBaTh XUMHUECKHE
peakiuu (1o YUCIy U COCTAaBY
pearupyronmx 1 o0pa3yronmxcs
BEILIECTB).

CoctaBnsaTh (HopMysIbl OMHAPHBIX
BEILIECTB 10 BAJICHTHOCTHU U ONPEACIISITh
BAJICHTHOCTH IO (hOpMYyJIaM BEIIICCTB.
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KomnuectBo BemecrBa. Monb. Monsipaas
Macca. B3auMocCBsI3b KOJIUYECTBA, MaCChI
Y YKCJIa CTPYKTYPHBIX €UHUIL BEILIECTBRA.
Pacdertsl no hopmynam XUMHUYECKUX
COCJIMHCHUH.

DOu3nYeCcKUe U XUMUYECCKHUE SBJICHMS.
Xumuyeckasi peakiiusi U €€ Mpu3HaKH.
3aKOH COXpaHEHHUs MaCChl BEIIECTB.
XUMHUYECKUE YPABHEHUS.
Kiaccudukanuss XuMU4ecKuX peakiui
(coenuHeHUs, pa3IOKEHUS, 3aMEIICHUS,
obmeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

dusznyeckre CBOMCTBa 00pa3IioB
HEOPraHUYECKHUX BEIIECTB — METAJJIOB

1 HEMETAJIJIOB.

OO0pa3ipl BEMECTB KOJUYSCTBOM 1 MOJIb.
dusudeckue siBiaeHU (TIJIaBJICHUE BOCKA,
TastHUE JIbJ1a, PACTUPAHUE caxapa

B CTYIIKE, KUTIEHUE U KOHJICHCALIUS
BOJIBI).

XuMuYecKue sBiIeHus (TOpeHue CBEYH,
MPOKAJIMBAHUE MEAHOMN TPOBOJIOKH,
B3aMMO/ICHICTBUE COAbI UJIU MeJa

C COJISHOW KUCIJIOTOM).

Habmronenue npru3HakoB MPOTEKAHUS

PaccraBnars ko3 urmeHTs1

B YPAaBHEHUSIX XUMUUYECKHUX PEAKITHIA.
Habaronate 1 onmuceiBaTh 00BEKTHI

P MPOBEJICHUU JEMOHCTPALIUN

1 JIaDOPaTOPHBIX OMBITOB.

[IpoBOIUTH BRIYMCIICHHS IO (hOpMyJIaM
XUMUYECKUX COCTMHCHUN U ypaBHEHUSIM
XUMHYECKUX PEAKIIUM.

[IpuMeHATh €CTeCTBEHHO- HAYYHBIC
METO/Ibl TTO3HAHUS (B TOM YKCIIE
HaOJII0IcHUE, MOJICITUPOBAHUE,
AKCIIEPUMEHT U OCHOBHEBIE OTIePAIAN
MBICIIUTEIILHOMN JCSITEIBHOCTH
(cpaBHeHuUe, KnaccupuKaius)
BricTpanBaTh pa3BepHYTHIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OMOPOU

Ha nH(popMaIHIo U3 ydeOHHUKA

Y CIIPaBOYHBIX MAaTEpUaJIOB, TPAMOTHO
MCIOJIb30BaTh U3YUYCHHBIN MOHSITUWHBIN
anmnapar Kypca XuMUHU
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XUMHUYECKUX peakiui (pa3noxeHue
caxapa, B3auMOJICCTBUE CEPHOU
KHCJIOTBI C XJIOPUJIOM OapHs, MOITyYeHUE
u pasnoxenue ruapokcuaa meau (1)
IpU HarpeBaHUH, B3aUMOJIEHCTBHE
xesesa ¢ pactBopoM coiu meau (11).
OMnBITHL, WUTIOCTPUPYIOIINE 3aKOH
COXpaHEHUs MacChl.

JlabopamopHvie onvimol:

Co3nanue Moiesie MOJIEKy T
(LIapOCTEPKHEBBIX ).

Onucanue pU3NIECKUX CBOMCTB
00pa31o0B HEOPraHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAILJIOB.
Ha6monenue dhusndeckux (miaBieHuE
BOCKa, TassHUE JIbJa) U XUMUYECKUX
(ropeHue cB€4YM, IPOKAITUBAHUE METHOM
MPOBOJIOKM ) SIBJICHUIA.

Habntonenue v onvcanue npu3HakoB
INPOTEKAHNUS XUMUYECKUX PEaKIUi
pa3HbIX THIIOB.

Buviuucnenusa:

OTHOCHUTEIBHON MOJIEKYJIIPHON MACCHI
BELLECTB, MOJISIPHOM MaccChl, MacChl

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIICCTBA,

MacCOBOM JOJIM XUMHUYECKOTO 3JIEMEHTA
1o hopMyJie COCTUHECHMUS;
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110 YPaBHEHUSIM XUMUYECKUX PEAKIIAMN:
KOJIMYECTBA, MACChl BELECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pEareHTOB WU NPOAYKTOB PEAKLIUN

Uroro no pazneny

20

Baxnelumne npeacTraBuTe/ 4 HeOpraHuye

CKHX BeIIECTB

2.1

Bosznyx. Kucnopon.
Ilonstue
00 okcugax

6

Bo3nyx — cmech razoB. CocraB Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BenecTBo. Haxoxxnenue kuciopoaa

B IIpUpojie, GU3NIECKUE U XUMUUYECKUE
CBOMCTBA (peakiuu ropeHust). OKCUIbI.
[Ipumenenue kuciopoaa. CriocoOsl
MOJTYYEHHUS KUCIIOPO/ia B JabopaTopuu
U nipomblilieHHOCcTH. Kpyrosopot
Kuciopoaa B mpupoje. O30H —
JUTOTpOITHAS MOAU(DUKAIIHS KACIOPO/Ia.
TemnnoBoi 3 pekT XUMHUUECKOM peaKIu,
TEPMOXUMUYECKHUE YPaBHEHUS, IK30-

Y SHJIOTEPMUYECKHUE peaKiuu. TOmImBo:
yIoJib U METaH. 3arpsi3HEHUE BO3AYXa,
yCUJIEHHE MAPHUKOBOTO 3P deKTa,
pa3pylLI€HHE 030HOBOT'O CJOSL.
Xumuueckuui IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpeiesieHrne coiepKaHusl
KHUCJIOpO/a B BO3/IyXe

[Tonyuenue, cobupanue, pacrio3HaBaHHE

Hcnonb30BaTh XUMUYECKYIO CUMBOIIUKY
JUISL COCTaBJICHUS (DOPMYJT BEILLIECTB,
MOJICKYJIIPHBIX YPaBHEHUH XUMUYECKHUX
PEaKUHM C y4aCTUEM KHUCIOPOAA.
XapakTepu3oBaTh (OMUCHIBATH) COCTaB
BO3/1yXa, PU3NUYECKHE U XUMHUECKHE
CBOMCTBA KHCIIOPO/Ia, CIOCOOBI €T0
MOJTyYCHUS], MPUMECHEHHE W 3HAUCHHE
B [IPUPOJIE U )KU3HU YEJIOBEKA.
CpaBHHBATh PEAKIIUU TOPECHUS

U MEJIEHHOTO OKUCJICHHUSL.

OOBICHATH CYIIHOCTh IKOJIOTHYECKUX
npo0JieM, CBSI3aHHBIX C 3arpsA3HEHUEM
BO3/yXa.

CrnenoBaTh mpaBuiIamM 0€30MacHOM
paboThI B 1abopaTopun

IIPH UCMIOJIb30BAHUN XUMUYECKOM
MOCY/JIbI 1 00OPY/I0BAaHMUSI, & TAKIKE
MpaBUJIaM OOpaIleHUs C TOPIOYUMU
BEIIIECTBAMM.

[1nanupoBaTh U OCYIIECTBISATH
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Y U3YYECHUE CBOMCTB KHUCIOPOA.
HaOironenne B3auMOI€CTBHS BELIECTB
C KHCJIOPOJOM U YCIIOBUS
BO3HUKHOBEHHUS U PEKPAILICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3nHakomiieHue ¢ 00pasiamMu OKCHIOB

M OITMCAHHUE UX CBOMCTB.
Ilpaxmuueckas paboma:

Ne 3. [Tomyuyenue u coOupanue
KHCJIOpO/a, U3YUEHHE €T0 CBOMCTB.
Buviuucnenus:

MOJICKYJISIPHOM Macchl KUCJIOPOa U
030Ha Ha OCHOBAHUH aTOMHOM MacChI
XUMHYECKOTO IJICMCHTA,

KOJIMYECTBA, MACCHI BEIIECTBA

110 YPABHEHUSIM XUMUUYECKUX PEaKIINil

Ha MPAKTHUKE XUMUYECKUE
HKCIIEPUMEHTBHI, TPOBOJUTH HAOTIOCHUS,
JIeJIaTh BBIBOJIBI IO pE3yJIbTaTaM
AKCIEPUMEHTA IPU MPOBEJICHUH
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHI.

BbIunciaTh KOJIMYECTBO BEUIECTBA,
o0beM raza mo ¢hopmyiam.

VYyacTBOBaTh B COBMECTHOM padboTe

B rpymIie.

BricTpanBaTh pa3BepHyThIE TUChbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MH(GOPMALIHMIO U3 yUeOHHKA

U CIIPABOYHBIX MaTEPHUaOB, TPAMOTHO
VCII0JIb30BaTh U3YUYCHHBIN ITOHSITUNHBIN
amnrmapar Kypca XuMuu

2.2

Bonopon. [lonstue
0 KHCJIOTaX U COJIAX

Bonopon — sanemeHT u npoctoe
BenecTBo. Haxoxienue Boiopoaa

B pupojie, GU3NUEeCKUe U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE, CIIOCOOBI
nosryueHusi. Kucinotsl u comnm.
MonspHsiii 00beM razoB. Pacuersl

0 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue

PackpbIBaTh CMBICI N3y4ae€MbIX IMOHITUN
Y IPUMEHSITh STU TOHSATHUSI IPY OMTUCAHUU
CBOWCTB BELIECTB U UX ITPEBPALICHUM.
XapaxkTepu3oBaTh (ONMKUCHIBATH)
bu3ndecKue 1 XMMUYECKUE CBOMCTBA
BOJIOPO/Ia, CIIOCOOBI €ro MOJy4eHUS,
MIPUMEHEHUE.

Cobupatb npuOOp A5 MOTYUEHUS
BOZOPOJA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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U pacrio3HaBaHUE BOJIOPO/IA.
B3anmoneiicTBre Bogopoaa ¢ OKCHUAOM
menu (II).

JlabopamopHhwiii onvim:
B3aumoelicTBrUE KMCIIOT C METaJLIaMU.
llpakxmuuecxas paboma:

Ne 4. Tlonyuenue u cobupanue BOAOPOIA,
W3YUYCHHE €T0 CBOWCTB.

Buviuucnenus:

00BbeMa, KOJIMYeCTBa BEIIeCTBa ra3a

10 €r0 U3BECTHOMY KOJIMUECTBY
BEIIECTBA U 00bEMY;

00bEMOB Ta30B 0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIIICHUH
ra3oB

JUTSL COCTaBJICHUS (DOPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKHUX
pEeaKInil C y4aCTUEM BOJAOPO/IA.
BbIYuCIISTE MOJISIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00BEM Ta3a,
Maccy BelIecTBa.

[TpoBOAUTH pacyeThl 0 ypaBHEHUSIM
XUMHUYECKUX PEaKINil: KOJIUYeCTBa,
00BbeMa, MacChl BEIIECTBA IO H3BECTHOMY
KOJIMYECTBY, 00bEMY, MAacCe PeareHTOB
WM MIPOJYKTOB PEaKIUU.

CrnenoBaTh npaBuiiam 0€30MacHON
paboThI B J1abOpaTOpUH

UCITIOJIb30BAaHUU XUMHUYECKOU MOCY IbI

1 000pyI0BaHUs, a TAaKKe MpaBUIaM
oOpallieHus ¢ TOPIOYMMH BELIeCTBAMU

B OBITY.

[TnanupoBaTh M OCYIIECTBIIATH

Ha IIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIIOICH U,
JieaTh BBIBOJIBI 110 PE3yJIbTaTam
HKCIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM padboTe

B TPYIIIE

23

Bopa. PactBopsl.
IloagaTue
00 OCHOBaHMSX

dusunyeckue coiicTBa Boabsl. Boga kak
pacTBOpUTEIIb. XUMHUYECKUE CBOMCTBA
BOJBL.

PaCKpI)IBaTB CMBICJI U3Yy4aCMbIX MOHSITUI
W IIPUMCHATH 3TH ITIOHATHA IIPU OIIMCAHHUHN
CBOMCTB BCIICCTB U UX HpeBpameHHﬁ.
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OcHoBaHusl.

PactBopsl. Poisib pacTBOpOB B Ipupo/ie
Y B )KM3HM yesioBeka. KpyroBopot BojibI
B MPUPO/IE. 3arpsi3HEHUE TPUPOTHBIX

BoJ. OXpaHa U OYUCTKA MPUPOAHBIX BOJ.

HaceimieHHbIe 1 HEHACHIIIIEHHBIE
pacTtBOpbL. PacTBOpHUMOCTH BEIECTB
B BoJIe. MaccoBast 10J1s1 BELIECTBA

B pacTBOpE.

Xumuyeckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBopenue BelecTs ¢ pa3Im4HOn
PacTBOPUMOCTBIO.

BzaumoaercTBue BoAbI C METAIUIAMU
(HaTpUeM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIIOT

Y 1IEJI0YEH C TTOMOILBIO HHAUKATOPOB.
JlabopamopHhvie onvimol
Uccnenosanue ocoOeHHOCTEN
pPacTBOPEHUSI BEIIECTB C PAa3IMYHON
pPacTBOPUMOCTBIO.

[IpuroroBnenue pacTBOpOB

C ONPEJECITICHHON MAaCCOBOM JI0JIEH
PAaCTBOPEHHOI'O BELIECTBA.
IIpakmuueckas paboma

No 5. [IpuroroBiieHrE PacTBOPOB

C ONPEAECIICHHON MaCCOBOM JI0JIEH

Xapaktepu3oBaTh GU3NIECKUE

Y XUMHUYECKHE CBOWCTBA BOJIBI, €€ POJIh
KaK paCTBOPHUTEINS B IPUPOTHBIX
nporeccax.

CocTaBnsiTh ypaBHEHUS XUMUYECKHUX
peakuum ¢ y4acTUEM BO/IBI.

OOBICHATH CYIIHOCTh IKOJIOTHIECKIX
npo0JieM, CBSI3aHHBIX C 3arpsS3HCHHEM
MPUPOTHBIX BOJI, CIIOCOOBI OYMCTKU BOJIBI
OT MpUMece, MEphI IO OXPaHE BOJI

OT 3arpsi3HEHHUSL.

[1nannpoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYIECKUC
AKCIIEPUMEHTBHI, TPOBOIUTH HAOTIOICHUS,
JIeaTh BBIBOJIBI IO PE3yiIbTaTaM
HKCIIEPUMEHTA TP MPOBEICHUHU
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHI.

CrnenoBaTh mpaBwiiaM 0€3011acHOM
paboThI B 1abopaToOpuu Mpu
HCITOJIb30BAHUN XUMUYECKOH MTOCYTBI

1 000pyIOBaHUS.

[IpoBOIUTH BBIYUCIICHUS C TPUMECHECHUEM
MIOHSITUS «MAacCOBast J0JISl BEIIECTBA

B PacTBOpE».

BricTpanBath pa3BepHyThIC TUCHMCHHBIE
U YCTHBIE OTBETHI C OMOPOi
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PacTBOPEHHOI'O BEIIIECTBRA.
Buviuucnenus:

C UCIOJIb30BAHUEM IOHITHS «MacCcOoBast
JIOJIsI BEIIECTBA B PACTBOPE

Ha THGOPMAITUIO U3 yIeOHMKA

Y CIIPABOYHBIX MAaTEPUAIOB, TPAMOTHO
HCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
amnrmapar Kypca XuMuu

24

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COETUHEHUN

11

Kinaccudukanust HeopraHmuecKux
coeaunenui. Oxkcuanl. Knaccudukarus
OKCHJIOB: COJIe00pa3yroIue (0OCHOBHBIE,
KHCJIOTHBIC, aM(OTEpHBIC)

¥ HECOJICOOpa3yIOIIIHeE.

Homenkinatypa okcuaos. dusnyeckue
U XUMHYECKUE CBOMCTBA OKCHUIOB.
[Tonyuyenue okcuaoB.

OcnoBanus. Kimaccudukaiysi o0CHOBaHHIA:

IIEJI0YM U HEPACTBOPUMbIE OCHOBAHUS.
Howmenknarypa ocHoBanuii. @u3znueckue
Y XMMHYECKUE CBOMCTBAa OCHOBAHUIA.
[TosmyueHnne oCHOBaHMUIA.

Kucnorsl. Kiaccudukaius Kucior.
Homenknarypa xucnor. dusnueckue

U XUMHYECKHE CBOMCTBA KUCIIOT. Py
aktuBHOCTH MeTtaiuioB H.H. bekerosa.
[Tosyuenne Kucnor.

Comu. HomeHknaTypa cosen.
dur3nUecKUe U XUMUYECKHE CBOMCTBA
conei. [lomyuenue coei.
['eneTnyeckas CBsI3b MEXKY KJIaCCaAMU
HEOPraHUYECKUX COCIUHEHUM.

KiaccugunupoBats n3ydaeMblie
BEIIIECTBA 110 COCTABY U CBOMCTBAM.
CocTtaBisaTh GOpMYJIIbI OKCUJIOB, KUCTIOT,
OCHOBaHUM, COJICH 1 HA3BIBATh UX

110 MEXKIYHApOJHOM HOMEHKIIAType.
IIporao3upoBaTth CBOMCTBA BELLIECTB

Ha OCHOBE OOIIMX XUMHYECKHX CBONCTB
M3YUYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCHL.

CocTaBIATh MOJIEKYJISIPHBIC YPABHECHUS
peaKLMH, UIUTIOCTPUPYIOLINAX
XHMHYECKHE CBOMCTBA U CIIOCOOBI
MOJIYYEHHUS] BEIIECTB U3YUYEHHBIX
KJIACCOB/TPYIIII, & TAK)Xe
MOJATBEPKAAIOIINX TEHETUYECKYIO
B3aMMOCBSI3b MEXK]ly HUMH.
[TIpon3BOIUTH BBIYUCICHHUS

10 YPABHEHUSIM XUMUYECKHAX PEAKIIHM.
[limanupoBaTh U OCYILIECTBIATH

HA NPAKTUKE XUMHUYECKHUE
AKCIICPUMEHTEHI, IPOBOAUTH HAOJIIOICHMS,
JIeJIaTh BBIBOJIBI 10 PE3YJIbTaTaM
AKCIIEPUMEHTA MPHU MPOBEACHUN
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ipl HEOPraHMYECKUX BEIIECTB
Pa3JIMYHBIX KIJIACCOB.

OnbITHI, WJUTFOCTPUPYIOITNE XUMUYECKHE
CBOKCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimul

Ornpenenenne pacCTBOPOB KHCIIOT

U IIEJI0YEH C TOMOIIIBIO UHIUKATOPOB.
N3yueHne B3anMOAEHCTBUS KUCIOT

C METaJUIaMHU, PEAKIMN HEUTPAITU3ALINH.
BzaunmopericTBre pacTBOpa CEpHOU
KHCJIOTHI ¢ okcusioM Menu (II).
[TonydyeHune HepacTBOPUMBIX OCHOBAHUM.
BriTecHenue olHOro MeTasia ApyrumM
13 pacTBOpa COJIH.

llpakxmuueckas paboma

Ne 6. Pemienune skcriepuMeHTaNIbHBIX
3a7a4 1o TeMe « BaxkHeunmme Kiacchbl
HEOPraHUYECKUX COCIMHEHUIN.
Buiuucnenus:

110 YPaBHEHUSM XUMUYECKOU peaKIuu:
KOJIMYECTBA BEIIECTBA, 00HEMA, MACCHI
110 U3BECTHOMY KOJINUECTBY BEILIECTBA,
00bEeMy, Macce peareHTOB

WJIU POJYKTOB PEaKIUU

J1a00PAaTOPHBIX OMBITOB U MPAKTUYECKUX
paboT.

CrnenoBath mpaBuiiaM 0€30MacHOM
paboTHI B JIabopaTopuu

P UCTIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYTOBaHMUSI.

BricTpanBaTh pa3BepHyThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha THGOPMAIIIIO U3 yIeOHUKA

U CIIPABOYHBIX MaTEPHUaOB, TPAMOTHO
MCIOJIb30BaTh U3YUYCHHBIN MOHSITUWHBIN
ammapar Kypca XuMHUHU

Hroro no pazneny:

30
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Iepuoanuecknii 3axoH u llepuoanueckas cucrema xummnueckux 31eMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKUCIUTEIHLHO-BOCCTAHOBUTE/bHbIC PeaKIIUU

3.1 [leprnoanueckuii
3aKOH

u [lepuognueckas
cucremMa
XUMHUYECKUX
AJIEMEHTOB

Ctpoenue aroma

. . Menneneena.

7

[TepBbIie MOMBITKH KiTaccuPUKAIAN
XUMHUUYECKUX 3JIeMEeHTOB. [loHsTHE

O rpynmax CXOJHbIX 3JIEMEHTOB
(LLIETOYHBIE U 1IEIOYHO3EMENbHBIE
METaJlJIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DNeMEeHThI, KOTOpbie 00pa3yIoT
aM(poTepHbIE OKCUJIBI U TUAPOKCHU/IBI.
[Iepnonnueckuii 3akoH. [lepuoguueckas
CHUCTeMa XMMUYECKHUX JIEMEHTOB

J.. MenneneeBa. KoporkoneproaHas
U JUITMHHONIEPUOIHAS (hOPMBI
[Tepuoauueckoit CUCTEMBI XUMUYECKHUX
anemeHTOB .M. Menneneesa. [lepunonsl
u rpynnbl. PU3NYECKANA CMBICIT
MOPSIKOBOIO HOMEPA, HOMEPOB NIEpUOJIa
U TPYIIIbI 3JIEMEHTA.

Crpoenune aroMoB. CoCTaB aTOMHBIX
saep. N3otomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UYEK aTOMOB IIEPBBIX
20 XMMHUYECKHX 3JIEMEHTOB
[lepuoanueckoi cuCTEMBbI

J.N. MenneneeBa. XapakTepucTHKA
XUMHUYECKOTO 3JIEMEHTA

I10 €T0 NOJIOKEHUIO B [leproanueckon
cucrteMe JI.1. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHUS pajinyca

PackpbIBaTh CMBICI IEPHOIUYECKOTO
3aKOHA.

OnuckIBaTh CTPOEHUE TAOTUIIBI
«llepuoanueckas cucTeMa XMUMAYECKUX
anemenToB .M. MeHnpaeneeBa.
MoaennpoBaTh CTPOEHHE aTOMA,
DHEPreTUYECKUX YPOBHEU U IMOIyPOBHEMN
MIPU TIOMOIIY PUCYHKOB, AJIEKTPOHHBIX
KOH(UTyparuii 1 IEKTPOHHO-
rpaduueckux Gopmyi.

[TosicHATH (PU3UYECKHUI CMBICIT
MOPSAKOBOIO HOMEPA, HOMEPOB MEPHOIA
U TPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMUYECKHE JIIEMEHTBI
IIEPBBIX TPEX MEPUOJOB, KAINN, KanbIUN
Y UX COEAVHEHUS I10 MOJ0KEHUIO

B [Iepnonnueckon cucreme

JI.1. Menpaeneena.

OOBICHATH 001IIHME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
AJIIEMEHTOB (U3MEHEHHUE PaNnyCOB
aTOMOB, AJIEKTPOOTPULIATENBHOCTH,
BaJICHTHOCTH) U UX COECIMHEHUN

B IIPEAENIaX MaJbIX IEPHUOIOB U TJIABHBIX
MOJrPYMIl C YYETOM CTPOCHUS UX
aTOMOB;
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aTOMOB XUMHUYECKHUX AJIEMEHTOB,
METATINYECKUX U HEMETAUTMYECKHUX
CBOWCTB MO TPYyIIIaM U MEPUOIAM.
3nauenue [leprnoanueckoro 3akoHa

v [lepuognyueckoun CHCTEMbI XUMUYECKUX
3JIEMEHTOB JIJIS Pa3BUTHUS HAYKU U
npaktuku. [[.11. MeHnneneeB — yueHslii
Y TPAKIAHUH.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

BzaumopencTBre THAPOKCHIA IUHKA

C pPacTBOpPAMU KUCJIOT U IIEJIOYECH.
MoaenupoBaHH€E CTPOCHUSI MOJIEKYIT
IIPU TOMOILY PUCYHKOB, MOJIEIIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIIL.
Ta6nuna «llepuoanueckas cucrema
XUMHUYECKHUX AJIEMEHTOB

J.1. MenneneeBay.

JlabopamopHhvie onvimoi
O3znHakomiieHHe ¢ 00pasiaMu METaIOB
Y HEMETAJIJIOB

YuacTBOBaTh B COBMECTHOM paboTe

B MIape WJIU TPYIITE.

BricTpanBath pa3zBepHyThIe TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha nH(OPMALIHIO U3 yUeOHHKA U IPYTUX
UCTOYHHUKOB, B TOM uncie MHTepHera

3.2

XHUMHUYECKas CBS3b.
OKHUCIUTEIILHO-
BOCCTAHOBUTECIbHbBIC
peaKunun

Xumuueckas cBsi3b. KoBaneHTHas
(moJsiipHast ¥ HEMOJISIpHAs) CBSA3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMUYECKUX
aneMeHToB. MloHHas cBs3b. CTENEHb
okuciieHusi. OKHCIUTENBHO-
BOCCTAHOBUTENbHBIE peakiuu. [Iponecchbl

PackpbIBaTh CMBICIT H3y4aeMBbIX TOHATHIA.
OnpenensaTs BUJI XUMUYECKOMN CBA3U

B COCTMHCHMU.

MoaenupoBaTh CTPOEHHE MOJICKYJI

IIPY TTOMOIIY PUCYHKOB, MOJICJIEH,
AJIEKTPOHHBIX ¥ CTPYKTYPHBIX (popMyII.
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OKHUCJICHUSI U BOCCTAHOBJICHHUS.
OkucnauTenu ¥ BOCCTAaHOBUTEIH.
XHUMUYECKUIN SKCTIEPUMEHT: U3YUEHUE
00pa3I1ioB BEIIECTB METAIIJIOB

Y HEMETAJIJIOB, B3aUMOJICHCTBUE
TUAPOKCHJIA LIMHKA C PACTBOPAMU KUCIIOT
U 1IEJI0YEH, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii (ropeHue, peakuuu
Pa3JIOKEHUSI, COCIMHEHUS ).
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

OnbITHI, WUTFOCTPUPYIOITUE TPUMEPHI
OKHCJIUTETbHO-BOCCTAHOBUTEIBHbBIX
peakuuii (ropeHue, peakiuu
Pa3NOKEeHUSs], COeIMHEH M)

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJ1s1 cocTaByieHus1 (hOpMYJT BEIIECTB,
AIIEKTPOHHOTO OanaHca peakiiuil.
OrnpenensiTe CTENeHb OKUCIEHUSI aTOMOB
XUMUYECKHX AJIEMEHTOB 110 (hopMyiam
U COCTaBJIATH (OPMYIIBI OMHAPHBIX
COCIMHEHMH I10 CTEICHU OKHUCJICHUS
aTOMOB XHMHUYECKHUX BJIEMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTAaHOBHTEIIb. PaccTaBisdTh

K02 (PHUITMEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIHLHO-BOCCTAHOBUTEIHLHBIX
PEAKLMKA METOIOM JJIEKTPOHHOTO
Oananca.

HaOmronaTh XMMHYECKHE ONBITHI

10 IUIaHY, AaHAJIM3UPOBATH U JIeaTh
BBIBOJIBL.

HUcnonws3oBare UKT mist co3nanus
MOJIeJIei, TOATOTOBKH MTPE3EHTALINH,
JIOKJIaJ0B IO TEME.

BricTpanBaTh pa3BepHyThIC TUChbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMAIIHIO U3 yUeOHUKA U APYTUX
HMCTOYHHMKOB, B TOM uucie MlHTepHeTa

Uroro no pazaeny 15
Pe3epBHOE Bpems 3
OBIIEE YM1CJIO HACOB 68
I1O ITPOI'PAMME
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9 KJIACC
HaumenoBanue
Ne KommuectBo OCHOBHBIE BUJIBI A€ATEILHOCTH
pa3aesnoB U TEM Conepxanue o0ydeHus
/11 4acoB oOydJaronuxcs

y4eOHOTO NpeaMeTa

BemecTBo M XuMH4ecKue Pe€akuun

1.1

IToBTOpEHUE

U yriayOseHue
3HAHUN OCHOBHBIX
pa3zelioB Kypca

8 Kiacca

5

[Tepuoanueckuit 3axoH. [lepuoanueckas
CHUCTEMA XMMHYECKUX JIEMEHTOB

J.. MenpaeneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX
NIEPUOA0B, Kalusl, KAJIBLIHUA U UX
COEJIMHEHU B COOTBETCTBUU

C MOJIOKEHUEM DJIEMEHTOB

B [leproanyeckon cucremMe u CTpOCHUEM
UX aTOMOB.

CtpoeHue BelecTBa: BUbl XUMUYECKOM
CBsI3U. THUIIBI KPUCTATUTMYECKUAX
PEILIETOK, 3aBUCUMOCThH CBOMCTB
BEIIECTBA OT TUIA KPUCTAIIMYECKOU
pPELIETKU U BUAA XUMUYECKON CBS3H.
Knaccudukanus v HoMeHKIIaTypa
HEOPraHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCSILIMNXCS

K pa3JIMYHbIM KJIaCCaM HEOPraHUYECKUX
COEMHEHU, TCHETUYECKAs CBSI3b
HEOPraHUYECKHUX BELIECTB.

XapakTepu3oBaTh XUMUYECKHUE AIEMEHTBI
MEPBBIX TPEX MEPUOJIOB, KAIUS U KAJIbIIHS
10 X NoJIo)keHUIo B [leproanueckoii
cucreme /1. 1. Menaeneena.
KnaccudunmpoBats 1 Ha3bpIBaTh
HEOPTraHUYECKHE BEIIECTBA U3yUYEHHBIX
KJIACCOB.

OnuckIBaTh OOIINE XUMHUYECKHE
CBOMCTBA BEUIECTB Pa3JIMYHBIX KJIACCOB,
MOATBEPKIATh CBOMCTBA IPUMEPAMHU
MOJICKYJISIPHBIX YPaBHEHUM XUMUYECKUX
peaKiui.

OnpenensaTs BUJI XUMUYECKOU CBSI3U

Y TUII KPUCTAJUIMYECKOMN PEIICTKU
BEILIECTBA.

[Iporao3upoBaTth CBOMCTBA BELLIECTB

B 3aBUCHMOCTH OT UX CTPOCHHSI.
BricTpanBaTh pa3BepHYThIE MUCHbMEHHBIC
Y YCTHBIE OTBETHI C OITOPOU

Ha nHpOpMaIHIO U3 YUCOHHKA

Y CIIPaBOYHBIX MaTE€pUaIIOB, TPAMOTHO
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Xumuueckuui IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJICIISIMU
KPUCTALTAYECKUX PEIIETOK
HEOPraHUYECKHUX BEIIECTB — METAJJIOB
U HeMeTaJ1oB (rpaduTa U aaMasa),
CJIOXHBIX BEIIECTB (XJIOPHUAA HATPUS)

VICII0JI30BaTh U3YUYECHHbIN ITOHATUHHBIN
amnrapar Kypca XuMuu

1.2

OcHOBHEIE
3aKOHOMEPHOCTH
XUMHYECKHX
peaKIHi

Knaccudukanuss XUuMUIeCKUX PeaKIiuii
10 pa3IMYHBIM MPU3HAKAM (TI0 YUCITY

U COCTaBY yYaCTBYIOIUX B PEaKIUU
BEIIECTB, M0 TEIIOBOMY d((deKTy,

10 U3MEHEHUIO CTENIEHEH OKUCTICHUS
XUMUYECKUX 3JIEMEHTOB,

0 0OPaTUMOCTH, 10 YYACTHIO
KaTajau3aropa). JK30-

Y 3HJIOTEPMHYECKHUE pEaKLUH,
TEPMOXUMUYECKHE YPABHEHUS.
[ToHsiTHE O CKOPOCTU XUMHUUYECKOU
peakuuu. [TonsiTue 06 06paTUMBIX

1 HEOOpATUMBIX XUMHUYECKUX PEAKITUSIX.
IToHsITHE O TOMOTEHHBIX U T€TEPOr€HHBIX
peakusx. [lonsitue o karanmse.
[ToHsiTHE O XMMHUYECKOM PAaBHOBECHH.
@DaKTOpPhI, BIUAIOLIME HA CKOPOCTH
XUMUYECKOUN pEeaKMU U MOJIOKEHHE
XUMHUYECKOTO PABHOBECHSI.
OKHCTUTENbHO-BOCCTAHOBUTEILHBIC

PackpbIBaTh CMBICI U3y4aeMBbIX IOHITUI
Y IPUMEHSTH 3TH MOHATHS IIPH ONKUCAHUU
CBOWCTB BEILIECTB U UX MPEBPAIICHUMN.
KnaccudunupoBarh XUMHYECKIE
PEAKLMY IO PA3JTUYHBIM ITPU3HAKAM.

Y cranaBnuBaTh 3aBUCUMOCTDH CKOPOCTH
XHMHYECKOMN peakiiuu OT Pa3IMUHbIX
(bakTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUIM
B PA3JIMYHBIX YCIOBUSX.

OrnpenensiTe OKUCINTED

u BocctaHoBUTEIb B OBP.

CocTaBisaTh JICKTPOHHBIN OaJlaHC
PEaKInH.

[Tpor3BOUTH BHIUUCICHUS

10 XUMUYECKUM YPaBHECHUSIM.
VYuyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WIH TPYyMIIE.

BricTpauBaTh pa3BepHYTbhIC TUCbMEHHBIE
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peakimu, SJIEKTPOHHbIN OaiaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHON
peakuuu. CocTaBieHue ypaBHEHUM
OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIX
peakiMii ¢ UCMONIB30BAHUEM METO/1a
3JIEKTPOHHOI0 OajlaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBaHue 3aBUCUMOCTU CKOPOCTH
XUMHUYECKON PEaKIH OT BO3ACUCTBUSA
pa3nuYHbIX (AKTOPOB.

OMNBITHI, HIUTFOCTPUPYIOLLUE TPUMEPBI
OKHCIIUTENbHO-BOCCTAHOBUTEBHBIX
peakumii (ropeHue, peakuuu
pa3I0kKEeHUs, COETUHEHNUSA).
Buviuucnenus:

KOJIMYECTBA BeIlleCTBa, 00beMa U MacChl
pEeareHToB WM IPOIYyKTOB IO
YPaBHEHUSIM XUMUYECKUX PEAKLIMIA

Y YCTHBIE OTBETHI C OIIOPOU

Ha HHGOPMAIIUIO U3 YYCOHMKA

Y CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh U3y4YECHHBIN TOHATUHBIN
anmapar Kypca XUMHUHU

1.3

DIEKTPOIUTAYECKAS
JIUCCOITAAIINS.
XUMHYECKHE
peakiuu

B pacTBOpax

Teopus ANEKTPONUTUIECKON
JUCCOLUALINU. DIIEKTPOIUTHI

¥ HEDJIEKTPOIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M AUCCOIMAIIMU BEIECTB

C Pa3JIMYHBIMU BUJAMU XUMHUYECKOM
cBsi3u. Crenens nucconnaniu. CUabHbIe
U cla0ble 3JIEKTPOJIUTHI.

Peakuuu nonnoro oomeHa. Y cioBust

PackpbIBaTh CMBICI H3y4aeMbIX TOHITHH,
a TAKXE CMBICII TEOPUHU
AJIEKTPOJIMTUYECKON JUCCOLIUAIUY.
OOBICHATH TPUYHUHBI
3JIEKTPONPOBOIHOCTH BOJHBIX PACTBOPOB
BELIECTB, pa3INyaTh CJIa0ble U CUJIbHBIE
AIIEKTPOJIUTHL.

CocTaBnsiTh ypaBHEHHUSI JUCCOLUAIIUU

36




denepanbHas pabouas mporpamma | Xumus. 8—9 kinaccel (6a30BbI yPOBEHB)

IPOTEKaHUS peaKIMii HOHHOTO 0OMeEHa,
MIOJIHBIE ¥ COKPAIIIEHHBIE HOHHBIE
ypaBHeHUs peakiuid. CBOMCTBa KUCIIOT,
OCHOBaHUU U COJIEH B CBETE
MPECTaBICHUM 00 2JIEKTPOIUTUUECKOM
nucconyanuu. KauecTBeHHbIE peakinu
Ha WoHbL [loHATHE O TMApOIN3e

COJIEH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Uccnenosanue 31eKTpONPOBOAHOCTH
PacTBOPOB BEIIECTB, IIpoliecca
JTUCCOLMAIINYI KUCIIOT, IIeJIouei

U coJjieit (BO3MOYKHO UCITOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

OMnbIThl, WUTIOCTPUPYIOIINE MPU3HAKU
MIPOTEKAHUS PEAKIIUM UOHHOTO OOMEeHa
(oOpa3zoBaHue ocajaka, BbIJICTICHUE ra3a,
00pa3oBaHUE BOJIBI).

Pacnio3HaBanme HEOpraHM4YECKNUX
BEILIECTB C MOMOIIbIO KAYECTBEHHBIX
peaKiyii Ha HOHHBI.

Jlabopamopmuwiii onvim:

N3ydenne npu3HaKoB MPOTEKAHMS
peaKkIMyu MOHHOT'O0 OOMEHA B pacTBOpPax
AJIEKTPOIUTOB (C 0Opa30BaHUEM OCaJIKa,
BBIJICJICHUEM T'a3a, 00pa30BaHUEM BOJIbI).

KHUCJIOT, IIEJI0YEH U COJICH, ITOJTHBIC

Y COKpAICHHbIE HOHHBIE YPABHEHUS
XUMHUYECKUX PEAKIUNi HOHHOTO OOMEHa,
KpaTKHE MOHHBIEC YPaBHEHUS MPOCTHIX
peaKuui TuapoJIn3a COJIEH.
XapakTepru3oBaTh OOIINE XUMUYECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE T€OPHUH JIEKTPOJUTHIECKON
JTUCCOIIMAIINH; TTOATBEPKIAaTh CBOMCTBA
pUMEpaMH MOJICKYJISIPHBIX U MOHHBIX
YPAaBHEHUN XUMUYECKUX PEAKLIUH.
Pemiath sxcriepruMeHTaIbHbIE 3aa4K

0 TeME.

[TnannpoBaTh M OCYIIECTBISATH

Ha IIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IPOBOAUTH HAOIIOICHMUS,
JieaTh BBIBOJIBI 110 PE3yJIbTaTam
HKCHEPUMEHTA MPHU MPOBEJICHUH
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBuiIamM 0€30MacHOM
paboThl B 1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/Abl U 000pPYAOBAHUS.

[TpoBOIUTH BBIYUCIECHUS IO XUMUYECKUM
YpaBHEHUSM.

YuyacTBOBaTh B COBMECTHOM paboTe
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IIpakmuueckas paboma:

Ne 1. Pemienune sxcnepuMeHTaIbHBIX
3a/1a4 1o TEME.

Buviuucnenus:

110 YPAaBHEHUSIM XUMHYECKUX PEAKIIUI

B [1Ap€ WK TPYMIIE.

BricTpanBaTh pa3BepHyThIE MMCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOM

Ha UHGOPMAIIMIO U3 yUeOHUKA U APYTUX
WMCTOYHUKOB MH(OPMAITUH, B TOM YUCIIE
NuTepuera

Hroro no pazgeny

17

HeMeTajibl M UX COeTMHEHUSA

2.1 | O6mas
XapaKTePUCTUKA
XUMHYECKHX
3JIEMECHTOB
VIIA-rpynmnsl.
["anorensr

OO6m1as xapaKTepucTUKa raJIor€HOB.
Oco00EHHOCTH CTPOEHHUS ATOMOB,
XapaKTEPHbIEC CTEIIEHU OKUCIICHUS.
Ctpoenue u puznuecKre CBOMCTBA
IPOCTBIX BEILIECTB — raJOT€HOB.
XUMHUYECKHE CBOWCTBA HA TPUMEPE
XJiopa (B3aUMOJIEHCTBUE C METaJNIAMU,
HEeMeTaJlJIaMH, IIeJI0YaMHu ).
XmopoBojopo. CossiHasi KUCIOTa,
XUMHUYECKUE CBOMCTBA, MOJYYEHHE,
npuMeHeHnue. /lercTBue xjopa

U XJIOPOBOAOPO/Aa Ha OPraHu3M
yenoBeka. Baxunenmme Ximopuasl 1 UxX
HaxO0XJICHUE B MIPUPOJIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMnbITHI, OTpakaronre PU3NIeCKe

U XUMUYECKHE CBOMCTBA TAJIOT€HOB U UX
coeIMHEHU (BO3MOXKHO UCIIOIb30BAHKE

OOBACHATD 00IIHME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOICTB HEMETAIIJIOB U UX
COCTMHEHUH B MpeIesiaX MajIbIx
MIEPUOJIOB U TJIABHBIX IMOATPYIII
[leproanueckoit CUCTEMbl XUMUYECKUX
AJIEMEHTOB C YYETOM CTPOCHHUS UX
aTOMOB.

XapakTepu30BaTh PU3NIECKUE

¥ XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB TAJIOTEHOB (Ha IPUMEpE XJI0pa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOIOPO/IA,
XJIOpHUIa HATPHs), CIIOCOOBI UX
MOJTyYeHUsl, MPUMEHEHUE 1 3HAUCHUE

B IIPUPOJIE U )KU3HU UYEJIOBEKA.
OmnpenensiTe XJIOPUA-UOHBI B paCTBOPE.
[TmarrpoBaTh M OCYIIECTBIISATH

Ha MPAaKTUKE XUMUIECKHE
OKCMEPUMEHTBHI, IPOBOANUTH HAOIIOICHHS,
JIeIaTh BBIBOJIBI IO pe3yJibTaTaM
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BHJIEOMATEPHUAIIOB).

O3HakoMIIeHHE ¢ 00pa3laMu XJIOPUI0B
(raJoreHuI0B).

JlabopamopHmuwiii onvim:

N3ydeHue CBOMCTB COJISTHOM KUCITOTHI.
[IpoBeneHne KaueCTBEHHBIX peaKInuii
Ha XJIOPU]I-UOHBI.

lIpakmuueckas paboma

No 2: TlommyueHune COMAHON KUCTOTHI,
U3y4YECHUE €€ CBOMCTB.

Buviuucnenus:

[0 YPABHEHUSIM XUMUYECKUX PEAKIUH,
€CJIM OJIUH U3 PEareHTOB JaH B U30bITKE

SKCIIEPUMEHTA MPU MPOBEJICHUU
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CnenoBath mpaBuiam 6€30MacHOM
paboThI B TabopaTopuu

[P UCTIOJIb30BAaHUU XUMUYECKON

MOCY /A6l 1 000pPYA0BaHUS.

BricTpauBath pa3BepHyThle TUCEMEHHbIE
Y YCTHBIE OTBETHI C ONIOPOM

Ha nHpOpMaIHIO U3 YUCOHHKA

U CIIPABOYHBIX MaTEPHaOB, TPAMOTHO
MCIIOJIb30BATh U3YUYECHHBIN MOHATHUNHBIN
amnrmapar Kypca XuMuu

2.2

Oowas
XapaKTepUCTUKA
XUMHYECKHUX
AIIEMEHTOB
VIA-rpynnst. Cepa
U €€ COeJIMHEHUS

OO61mast xapakTepuCTHKa 3JIEMEHTOB
VIA-rpynnel. OCOO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCIICHUSL.

Crtpoenue u pu3nIecKue CBONCTBA
IIPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AnnoTponHbie MOAU(PHUKAIIHI KUCIOPOa
U cepbl. XUMUYECKHUE CBOMCTBA CEPHI.
CepoBoj10po/1, cTpoeHue, PU3NIecKue

U XUMHYECKUE CBOICTBA.

Oxcupl cephl Kak MPeACTaBUTEH
KHUCJIOTHBIX OKCHIOB.

CepHas kucnoTa, prusnyeckue

1 XUMHUYECKHE CBOMCTBA (00IIHE Kak

OOBICHATH 0011IHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOWMCTB AJIEMEHTOB
VIA-rpynmsl 1 uX COEUHEHNN C y4ETOM
CTPOEHHUSI UX aTOMOB.
XapakTepu3oBaTh PU3NUECKUE

Y XUMHYECKHE CBOMCTBA TPOCTOrO
BEIIIECTBA CEPBI U €€ COCTMHECHUM
(cepoBOOPOJIa, OKCHIOB CEPBI, CEPHOI
KHCJIOTHI, CYJIb(aTOB), CIOCOOBI UX
NOJTyYeHUsl, MIPUMEHEHUE U 3HAUCHUE
B [IPUPOJIE U KU3HU YEJIOBEKA.
Onpenenars HATMYUE CyJIb(PaT-HOHOB
B PacTBOpE.

OOBIACHATH CYLTHOCTH IKOJIOTUYECKUX
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MPEICTABUTEINS KIlacca KUCIOT
U cneruduyueckue). XUMAIECKHe
peakuuu, Jexaliue B OCHOBE
MIPOMBIIIEHHOTO CrIoco0a Moay4eHust
cepHoil kucioTel. [Ipumenenune. Conu
CEpPHOU KHUCJIOThI, KAUECTBEHHAS PEAKIIUS
Ha CyJb(]aT-uoH.

Haxoxnenue cepbl 1 €€ COeIMHEHUI

B Ipupoe. XUMHUUECKOE 3arpsA3HCHUE
OKPYXaKUIEN Cpelibl COCTMHEHUSIMU
cepbl (KUCIIOTHBIE 10K AH, 3arpsi3HEHNE
BO3JIyXa U BOJIOEMOB), CITOCOOBI €TO
peAOTBPAICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomIIeHHE C 00pa3IaMu CEphI U e
COeIMHEHUSIMU (BO3MOXKHO
HCTIOJIb30BaHUE BUIEOMATEPUATIOB).
Habmonenue npoiiecca o0yrivBaHus
caxapa moJi JIeCTBUEM
KOHLEHTPUPOBAHHON CEPHOU KUCIIOTHI.
JlabopamopHhwie onvimol:

N3ydeHne XMMUYECKUX CBOMCTB
pa30aBIECHHON CEPHOI KUCIIOTHI.
[IpoBeneHre KaUeCTBEHHOW peakK Ha
cysb(aT-uoH U HaOJI0ICHUE TPU3HAKa
€€ MPOTEKAHUS

npo0JieM, CBS3aHHBIX C ITepepadoTKOM
COEJIMHEHUM CEPBHI.

[LrannpoBaTh U OCYIIECTBIISITH

Ha NMPAKTUKE XUMUYECKHUE
AKCIIEPUMEHTHI, IPOBOAUTH HAOIIOICHMUS,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM
AKCIIEPUMEHTA.

CrnenoBath mpaBuiiaM 6€30macHOMN
paboThl B 1abopaTopuu

MIPY UCITOJIb30BAHUU XUMUYECKOMN
IOCYAbI 1 000pY0BaHUS.

[1Ipor3BOAUTH BHIYMCIICHUS

10 XUMHUYECKUM YPABHECHUSIM.
Hcnonb30BaTh MpH BBITOJIHEHUT
y4eOHBIX 3a/IaHUH TEKCThl YICOHUKA,
CIIPABOYHBIE MATEPHUAIIBI
(ITeppoanueckyto CUCTEMY XUMHYECKUX
anemenToB /. 1. Menneneesa, Tabauity
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM

Y COJIEN B BOJIE, DIIEKTPOXUMHUYECKUN PSIL
HaIpsOKEHUH METaJIIoB).

Hcronp30BaTh OpU BHIITOJIHEHUH
y4eOHBIX 3alaHUM U B MPOIecce
HCCJIEI0OBATEIILCKOM JIESITETbHOCTH
HAY4YHO-TIONYJIAPHYIO JTUTEPATYPy
XAMHUYECKOTO COAEPIKAHUS, CIIPABOYHBIEC
Marepuasl, pecypcbl HTepHEeTa
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Oo6mas
XapaKTepUCTUKA
XUMHYECKUX
AJIEMEHTOB
VA-rpynmnsl.

A3or, pocdop u ux
COEIMHEHUS

OO0uras xapakTepruCTUKa PJIEMEHTOB
VA-rpynnbl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHU
OKHUCJICHUSI.

A30T, pacrpocTpaHEHHE B IPUPOJE,
bu3HIecKre 1 XUMUYECKUE CBOMCTRA.
Kpyrosopor azora B npupoze.
AMMHaK, ero GU3nYecKkrue 1 XUMUYECKUe
CBOMCTBA, OJIyYEHUE U IPUMEHEHUE.
Conu ammonwus, UX GU3NIECKUE

U XUMHUYECKHE CBONCTBA, TPUMEHEHHE.
KauecTBeHHas peakuys Ha HOHBI
aMMOHUSL.

A30THas KHCJIOTa, €€ MOJTyUYCHHE,
busrgecKre 1 XUMUYECKUE CBOMCTBA
(oOmIMe Kak MpeacTaBUTeNs Kiacca
KHUCJIOT U crieruduueckue).
Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHHS B KQU€CTBE MUHEPATbHBIX
yno0peHnit. XMMHUYIECKOe 3arps3HEeHHE
OKPYXaIUIEN Cpelibl COCTUHEHUSIMU
a30Ta (KUCITOTHBIE JOK/IU, 3arPSI3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, aToTPOITHBIE MOAU(PUKAITNH
docdopa, huznyeckre 1 XUMHUYECKUE
cBorictBa. Okcua docdopa (V)

u GpocdopHas kuciora, hpuznueckue

OOBSACHSTH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMICTB 3JIEMEHTOB
VA-rpynimsl v UX COEIMHEHUI C yYETOM
CTPOEHHUSI UX aTOMOB.

XapakTepu3oBarh GU3NYECKUE

Y XUMHAYECKHUE CBOMCTBA IMTPOCTHIX
BEIIECTB a3oTa u ¢ocdopa u ux
COCTMHCHMM (aMMuaka, cojieli aMMOHHSI,
a30THOW KUCJIOTHI, HUTPATOB, OKCH/IA
docdopa (V) u hochopHOI KHCITOTHI,
dbocdaroB), cmocoObl UX MOTYUCHUS,
pPUMEHEHHUE U 3HAYCHUE B IPUPOJIC

Y )KM3HU YeJI0BEKa.

Omnpenensats HOHBI aMMOHUS U docdart-
WOHBI B paCTBOPE.

OOBSICHATH CYIIHOCTh YKOJIOTHIECCKUX
po0JIeM, CBSI3aHHBIX ¢ HAXO0XKJICHHEM
coenuHeHMi a3ora u Gochopa

B OKPYXKAaIOILIEN Cpee.

[TnannpoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTHI, TPOBOJUTH HAOIIOCHUS,
JIeNaTh BBIBOJIBI IO PE3yIbTaTaM
IKCIIEPUMEHTA TIPH MPOBEICHUU
71a00paTOPHBIX OIBITOB U MPAKTUYECKON
paboTHI.

CnepnoBathb npaBuiam 0e30MacHON
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U XMMUYECKUE CBOMCTBA, MOJIyYEHHE.
Ncnons3zoBanue ¢pochaToB B KaYECTBE
MUHEpaIbHBIX y100pEHUN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3znakomiieHue ¢ GU3NIECKUMU
cBoiicTBaMu a3ota, hocdopa

U UX COeMHEHUN (BO3MOKHO
HCTIOJIb30BaHUE BUICOMATEPUATIOB).
O3HakomiieHHe ¢ 00pa3iiaMH a30THBIX
1 (GOoCPOpPHBIX YIOOPEHUIA.
[Tonyuyenue, cobupanue, pacrio3HaBaHUE
Y U3yYEHHE CBOMCTB aMMUAKA.
B3anmMopeincTBrue KOHIEHTPUPOBAHHOU
A30THOM KUCJIOTHI C MEJIBIO
(BO3MOYHO MCIIOJIb30BAHUE
BUJICOMATEPUAJIOB).

Jlabopamophvie onvimol:
[IpoBeneHre KAUECTBEHHBIX pEAKIUI
Ha MOH aMMOHHUS U ¢ochaT-uoH,

Y U3y4YEeHUE MPU3HAKOB UX
MIPOTEKaHUSI.

Ilpaxmuueckas paboma

Ne 3: TTonyueHue aMmuaka, U3y4eHue
€ro CBOMCTB.

Buviuucnenus:

10 YPAaBHEHUSIM XUMHUUECKUX PEaKIuit

paboThI B maboparopun

IIPU UCIIOJIb30BAHUU XUMUYECKON
ocyzbl 1 000pYy10BaHUS.
[Tpon3BOaUTH BBIYUCIIEHUS

10 XUMUYECKUM YPaBHEHUSM.
Hcnonp30BaTh IpU BBHIOTHEHUH
y4eOHBIX 33IaHUI TEKCThl y4eOHUKa,
CIIPaBOYHBIC MaTepUAIbI
(IepruoIMYECKYIO0 CUCTEMY XUMUYECKUX
sanemenToB J[. 1. Menpaeneesa, Tabnuiry
PacTBOPUMOCTH KHCIIOT, OCHOBAaHUI

Y COJIEW B BOJE, DJIEKTPOXUMHUUYECKUH DS
HaIpsKEHUI METaILIOB)
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24

Oo6mas
XapaKTepUCTHUKA
XUMHYECKUX
AJIEMEHTOB
IVA-rpynsl.
Yraepon

Y KPEMHHUM, U UX
COCJIMHEHUS

OO0uras xapakTepruCTUKa PJIEMEHTOB
[VA-rpynmsl. OcoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTETICHU
OKHUCJICHUSI.

Yraepon, anioTponHbie MO (PUKAIIHHY,
pacrpocTpaHeHue B PUPOJIE,
duszndecKue 1 XUMUIECKHE CBOMCTRA.
Ancop6rus. Kpyrosopor yriepojia

B [IPUPOJIE.

Oxkcuppl yriaepona, ux Gpusnyeckue

1 XMMHUYECKHE CBOMCTBA, JCHCTBUEC

Ha JKUBBIC OPraHU3MBbI, ITOJTyUYECHHE

U IPUMEHEHHUE. JKOJIOTHYECKHE
Mpo0JIEMBI, CBI3aHHBIE C OKCUIIOM
yraepoja (IV), runoresa rmodansHOro
MOTEIJICHUSI KJIUMaTa, MMapHUKOBBIN
3¢ dexT.

VYrosibHas KUCIOTA U €€ COU, UX
dusnUecKue 1 XUMUYECKHUE CBOMCTRA,
MOJIyYeHHUE U PUMEHEHHUE.
KauecTtBenHnas peakuus Ha kapOoHaT-
noHbl. Micnonbs3oBaHue KapOOHATOB

B OBITY, MEJIULIUHE, IPOMBIIIIJICHHOCTH
U CEJILCKOM XO3SIICTBE.
[lepBoHavasIbHBIC TIOHATHS

00 OpraHMYeCcKuX BEIIECTBAX KaK

0 COEJIMHEHUSIX yriieposa (MeTaH, 3TaH,

OOBSACHSTH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
I[VA-rpynmnsl ¥ ©X COEAMHEHU C YUETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh GU3NYECKUE

U XMMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB YTIEPO/ia U KPEMHUS U UX
COeIMHEHUH (OKCUJIOB yTIepo/a,
YTOJIBHOU KUCIIOTHI, KApOOHATOB, OKCHAA
KPEMHUS1, KPEMHUEBON KUCIIOTHI,
CUJIMKATOB), CIOCOOBI UX MOJyYEHHUS,
MIPUMEHEHUE U 3HAYCHUE B IPUPOJIE

U KU3HU YEJIOBEKaA.

OOBICHATH TPUUUHHO-CIIEICTBEHHYIO
CBSA3b: CTPOEHUE BEIlleCTBa — CBOICTBA
— MPUMEHEHUE — Ha TpUMEpax
COEIMHEHHH YTJIepo/ia U KPEMHHSL.
Onpenensate KapOOHAT- U CUIIUKAT-UOHBI
B PacTBOpE.

OOBACHSITH CYITHOCTh SKOJIOTMYECKUX
po0JIeM, CBA3AHHBIX C HAXOXKIEHUEM
YTJIEKHUCIIOTO Ta3a B OKPY Karolen
cpene.

[ToaTBepKaaTh 0COOEHHOCTH COCTaBa
OpraHMYECKUX BEIIECTB IPUMEpPaAMU
MPOCTHIX COEAUHEHUM (METaH, 3TaH,
STUJIEH, alle€TUJIEH, 3TaHOJ, TJIMLEPHH,
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STHJICH, alleTUJICH, STaHOJI, TIUIEPHUH,
YKCyCHasi KUCJIOTa).

[IpupoHbIe ICTOYHUKH YTIEBOIOPOI0B
(yroiib, IpupoAHbBIN ra3, HedTh),
MPOJIYKTHI X TiepepadoTku (OeH3UH),
WX POJIb B OBITY U IPOMBITIUICHHOCTH.
[TonsTHE O OMOTOTHYECKU BAKHBIX
BEIIECTBAX: KUpax, Oeskax, yrieBoiax —
U UX POJIM B KU3HU YEIOBEKA.
MatepuanabHOE €TUHCTBO OPraHUYECKIX
Y HEOPTaHMYECKUX COCTUHEHUM.
Kpemnwuit, ero pusznueckue

1 XUMHUYECKHE CBOMCTBA, TIOJTyICHHE

u npuMeHenne. CoeIMHEHUS! KPEMHHUSI

B ipupojie. OO1ue npeacTaBaeHus

00 okcuze kpemuuns (IV) u kpemHueBoi
KHCJIOTE.

Cunukarsl, X UCIIOJIb30BaHKE B OBITY,
MEIUITNHE, TTPOMBIIIICHHOCTH.
Baxueiimme cTpouTenbHbIe MaTEPUAIIBI:
KepaMHuKa, CTeKJIO, [IEMEHT, OETOH,
xene300eToH. [Ipobiiemsl 6e30macHOTO
WCIIOJTh30BAHUS CTPOUTEITEHBIX
MaTepHAaJIOB B TOBCEAHEBHOM HKU3HU.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

Moenu KpUCTAIUTHYECKHUX PEIIETOK

YKCyCHAasl KHCIIOTa), B3AUMOCBSI3b
HEOPTaHWYECKUX COCTMHCHHN yTiepoaa
U OpPraHUYEeCKUX BEIIECTB.

OnuckIBaTh poJib OCJIKOB, JKUPOB

U yTI€BO/IOB B PYHKITMOHUPOBAHUH
YKUBBIX OpPTraHU3MOB, COCTaB IIPUPOIHBIX
WCTOYHHUKOB YTJICBOJIOPOJIOB, KX POJIH

B OBITY U POMBIIIJIEHHOCTH.
[TpoBOIUTH BEIYMCIICHUS 110 YPABHEHUSM
XAMHUYECKUX PEAKIIUH.

[TnanpoBaTh M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYIECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JIeaTh BBIBOJIBI 10 PE3YJIbTaTaM
HKCIIEPUMEHTA MIPH MPOBEICHUU
71a00paTOPHBIX OIBITOB U MPAKTHYECKUX
pabor.

CrnenoBaTh mpaBuiIamM 0€30MacHOM
paboThI B J1abopaTopun

TP UCTIOJIb30BAaHUU XUMUIECKOMN
MOCY/Ibl U 000PYI0BAHUS.
Hcrnionb30BaTh P BHIMTOJTHEHUU
y4eOHBIX 33IaHUI TEKCThl yueOHHUKa,
CIIPaBOYHBIC MaTEPHAIIBI
(ITepuoanueckyro CUCTEMY XUMUYECKUX
anemenToB JI. . MenneneeBa, Tabmuiry
pPacTBOPUMOCTHU KHUCIIOT, OCHOBAHHM
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anmasa, rpadura, QyepeHa.
O3HakoMIIEHHE C TTPOLIECCOM aICOPOLIUU
PaCTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOWCTBOM
MIPOTHUBOra3a.

O3HaKOMIIEHHE C TPOIYKIIMEN
CUJIMKATHOU MPOMBIIUIEHHOCTH
(Buneomatepuarnbl: cuiMKaTHas
IIPOMBIIIJIEHHOCTB ).

Mopenu MOJIeKyJI OpraHM4eCKIX
BEIIECTB.

JlabopamopHhuwiii onvim:

[Tonyuyenue, coOupanue, pacrio3HaBaHUE
Y M3y4YEHHE CBOMCTB YIJIEKUCIIOTO rasa.
[IpoBeaeHMe KaueCTBEHHBIX PEAKITUI

Ha KapOOHAT U CHJIMKAT-UOHBI

U U3y4YeHHUE MPU3HAKOB UX

MIPOTEKaHUSI.

IIpaxmuueckue pabomuwl:

No 4, TTonydeHue yriieKucioro rasa,
U3y4YE€HUE €TI0 CBOMCTB.

Neo 5. PeuieHue 3kcriepuMeHTAIbHBIX
3a7a4 o TeMe «BaxxHenme HeMeTauibl
U UX COCIUHEHUS.

Buiuucnenus:

110 YPABHEHUSIM XUMHUUYECKUX PEAKIU

Y COJIEU B BOJE, DJIEKTPOXUMUUYECKUMN PAJT
HaIpsHKEHUH METasIjIoR)

Htoro no pazneny

25
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MeTauibl 1 X COeAMHEHHUS

3.1

OO0uue cBoicTBa
METAIIOB

OO6m1as xapakTepUCTUKAa XUMUUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBaHUU UX
noJioxkeHus B [lepuonnueckon cucreme
XUMHUYECKUX DIIEMEHTOB

J.1. MeHneneeBa u CTpOEHUS aTOMOB.
Ctpoenue MeTauioB. Metajiueckas
CBSI3b U METAJUTNYECKas
KpUCTAJUINYECKasl pelIeTKa.
DIEKTPOXUMHUYECKNN PsJl HAPSIKEHUN
MeTaJII0B. PU3HYECKUE U XUMUYECKUE
cBoiicTBa MeTaiu10B. OO1IHE CIIOCOOBI
noixy4yeHusi metamuioB. [loHsTue

0 KOPPO3UH METAJIOB, OCHOBHBIC
CIIOCOOBI 3AIIUTHI X OT KOPPO3HUH.
CmuiaBsl (CTalb, 9YyTyH, JIOPATIOMUHUN,
OpOH3a) U UX IPUMEHEHUE B OBITY

Y IIPOMBIIIEHHOCTH.

Xumuueckuii Jxcnepumenm:
Llemoncmpayuu:

OO0pasIsl METAIIIOB U CILIABOB.
N3ydeHue pe3yabTaTtoB KOPPO3UHU
METAJIJIOB (BO3MOXKHO UCITOIb30BaHUE
BUJIEOMATEPUAJIOB).

JlabopamopHvie onvimol.
O3HakoMIIeHHE C 00pa3laMy METAJIJIOB
U CILJIAaBOB, UX (PU3HUYECKUMU

PackppiBaTh CMBICT U3y4aeMbIX TTOHITUAN
Y IPUMEHSTH 3TH TOHSATHS MPU OITUCAHUM
CBOMCTB BEILECTB U UX MIPEBPALLICHUM.
OOBsACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHECHHUH CBOMCTB 3JICMEHTOB-
METaJIJIOB M UX COCIMHEHHUH C yUETOM
CTPOCHHUS UX aTOMOB.

XapakTepu30BaTh CTPOCHNE METAIIJIOB,
oO1ue GU3NIeCKue U XUMUUECKHE
CBOWCTBA METAJLJIOB.

XapakTepru3oBaTh 0011He CITIOCOObI
MOJTYYEHHS METAJLIOB.

OnmceIBaTh CIIOCOOBI 3aIIUTHI METAJIJIOB
OT KOPPO3HUH.

CrnenoBath mpaBuiiaM 0€30macHOM
paboThI B J1abOpaTopuu

P UCTIOJIb30BAaHUU XMMUYECKON
MOCYJIbI U 000PY/IOBaHUS.
[Tpou3BOANTH BEIYUCIICHHS

110 YPABHEHUSAM XUMHYECCKUX PCAKITUH,
€CJIM OJIMH U3 PEareHTOB COACPIKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape€ WUJIU TPYIIIE.

Hcnonb30BaTh P BHITOJTHEHUT
y4eOHBIX 3a/IaHUN TEKCTHI yueOHHUKa,
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CBOMCTBaMHM.

Boruucnenus:

110 YPaBHEHUSIM XUMHUYECKUX PEaKIIUH,
€CJIM OJIUH U3 PEAareHTOB COACPIKUT
pUMeCcHu

CIIPABOYHbBIE MATEPUAIIBI
(ITepuouueckyro CUCTEMY XUMHUYECKUX
anemenToB /. 1. Menneneesa, Tabmauity
PacTBOPUMOCTH KUCJIOT, OCHOBAHUI

Y COJIEN B BOJIE, DJICKTPOXUMUUECKUM PsiJT
HaIpsKEHUN METaIOB)

3.2

Baxueiimnme
METAJUIbI U UX
COEIUHEHUS

16

[[{eno4yHbBIE METAIBI: MTOJIOKEHUE

B [lepnoauueckon cucreMme XuMUYECKHUX
anemeHToB /.M. MeHnneneena,

CTPOEHUE UX ATOMOB, HAXOXKJIECHUE

B npupojie. PU3nueCcKue 1 XUMHUYECKUE
CBOICTBa (Ha MpUMepe HaTPUs

1 kanusi). OKCUIBI U TUIPOKCHUJIBI HATPUS
u kayms. [IpuMeHeHne menoYHbIX
METAaJIJIOB M UX COCJIMHEHHI.
[I{enoyno3emMeNnbHbIC METaIIbl MATHUI

U KaJIbLUM: OJIOKEHHUE

B [lepnoanueckoi cucteMe XUMUYECKUX
anemeHTOB [[.11. MeHnneneeBa, ctpoeHue
X aTOMOB, HaXOXJICHUE B IIPUPOJIE.
duznyeckrue 1 XUMHYECKHUE CBOMCTBA
MarHus 1 Kaablius. Baxxkaeume
COCIMHEHUS KaJbIus (OKCHUI,
TUAPOKCH, CONTH ). JKECTKOCTh BOIBI

U CIIOCOOBI €€ YCTPAHEHHUSL.

AJIOMUHMHA: TTOJIOKESHHUE

B [lepuoanueckon cucreme

OOBACHATD 001IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB AJIEMEHTOB-
METAJIJIOB M UX COEIMHEHUH B rpynmnax

C YYETOM CTPOEHUS UX aTOMOB.
XapakTepuzoBaTh (pU3ndYecKue

Y XUMHYECKUE CBOMCTBA IPOCTHIX
BEILIECTB METAJJIOB U UX COCTMHEHUN
(OKCUI0B, TUAPOKCHUIOB, COJIEH),
CHOCOOBI UX TOJYyUYEHUS], TPUMEHEHUE

Y 3HAYEHUE B IPUPOJE U )KU3HU
YeJIOBEKA.

YcraHaBauBaTh IPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BEILECTBA — CBOMCTBA — IMPUMEHEHUE —
Ha [IPUMEpPax U3y4aeMbIX BEILIECTB.
Pacrio3HaBaTh ¢ MOMOIIbIO KAUECTBEHHBIX
peaKuuii MOHbI METAJUIOB: MarHus,
KaJIbIIMs, ATFOMUHUS, ITUHKA, xene3a (1)
u xkenesa (III), meau (II).

JlokasbiBaTh aM(pOTEpHBIN XapaKTep
OKCHUJIOB U THUJIPOKCHUOB ATFOMUHUS
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XUMHUYECKUX JIEMEHTOB

J.1. MenaeneeBa, CTpOEHHE aToMa,
HaXOXJECHUE B pupojie. Pusnyeckue

Y XMMHYECKUE CBOMCTBA aJllOMUHUSL.
AmMdoTepHbIe CBONCTBA OKCHIA

U TUAPOKCHUIA ATFOMUHUSI.

Kenezo: nonoxenue B [lepnognueckoit
CUCTEME XUMHYECKUX JIEMEHTOB

J.1. MenneneeBa, CTpOEHHUE aTOMa,
HaXOX/JCHUE B pupojie. Pusnyeckue

Y XMMHUYECKUE CBOMCTBA Keje3a.
Oxkcupl, THAPOKCUABI U coiu xkene3a (11)
u xene3a (III), ux cocras, cBoiicTBa

U TIOJTyYCHHE.

Xumuyeckuui IKcnepumenm:
Jlemoncmpayuu:

OcoO6eHHOCTH B3aUMOJICHCTBUS OKCH/IA
KaJIbIUSL U HATPUS C BOJION (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPHUAIIOB).
OxpanBaHue IJIaMEHU HOHAMU
HATpUsl, Kaaus U KaJIbIUs

(BO3MOIKHO HCITOJIb30BAHUE
BUJIEOMATEPUAIIOB).

HcciaenoBanne cBOMCTB KE€CTKOM BOBI.
[Ipouecc ropenus xene3a B KUCIOPOJE
(BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

U [IMHKA.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKHUE
HKCIIEPUMEHTBHI, TPOBOJUTH HAOIIOCHUS,
JIeJIaTh BBIBOJIBI IO pE3yJIbTaTaM
AKCHEPUMEHTA MPU MPOBEJICHUU
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBuIamM 0€30MaCHOM
paboThl B 1abopaTopuu

MIPHU UCTIOJIb30BAHUU XUMUYECKON
IIOCYAbI 1 000PY0BaHUS.
[Ipou3BOAUTH BEIYUCIICHUS

10 XUMHUYECKUM YPABHEHUSM.
YyacTBOBaTh B COBMECTHOH paboTe

B [1ape WJIK TPYIIIE.

BricTpanBaTh pa3BepHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MH(OPMALIMIO U3 yYeOHHUKA

Y CIIPABOYHBIX MaTEPHAJIOB, TPAMOTHO
MCIOJIb30BaTh U3YUYCHHBIN MOHSITUWHBIN
amnrmapar Kypca XuMuu
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JlabopamopHvie onvimboi:

[IpoBeneHrEe KaYEeCTBEHHBIX PEAKIUi
Ha MOHBI (MarHus, KaJblKsl, aTFOMUHHUS,
nuHka, xenesa (II) u sxenesa (III), menu
(II), onucanue MpU3HAKOB UX
MIPOTEKAHUSI.

HccnenoBanre aMmpoTepHBIX CBONCTB
TUAPOKCHUIA ATTFOMUHUS U TUJIPOKCH]IA
[[MHKA.

IIpakmuueckue pabomol:

Ne 6. J)KecTkoCTh BOIBI U METO/IBI €€
YCTPaHEHHS.

Neo 7. Pemienue 3kcriepuMeHTaIbHBIX
3a7a4 1o TeMe «BaxxHenme MeTasuibl
U UX COCIUHEHUSI.

Buviuucnenus:

M0 YPaBHEHUSIM XUMUYECKUX PEAKITUH,
€CJIM OJIMH U3 PEareHTOB JaH B U30bITKE
UJIU COAEPIKUT MMPUMECH;

MAacCCOBOM JOJIM BbIXOJIA MPOAYKTA
peakuuu

Uroro no pazneny 20

XuMus 4 OKpY Kawlas cpeaa

4.1 | Xumus 3 BemecTBa n Matepuaisl B MOBCETHEBHON | XapaKTEPU30BaTh POJIb XUMHUU
Y OKPYKaroIas JKU3HU 4enoBeka. bezomacHoe B Pa3JIMYHBIX chepax AessTeTbHOCTH
cpena HCIOJIb30BAaHUE BELIECTB U XUMUYECKUX | JIFOJEH, OCHOBHBIE BEIIECTBA

peakiuii B ObITy. [lepBas momorisb

N MaTCpHaJIbl, IPUMCHACMBIC B )KN3HU
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IPU XUMUYECKUX 0XKOTaX
U OTPABJICHUSX.

XMMHYECKOE 3arps3HEHNE OKPY KaIoLIeil
cpeabl (peaenbHas 10mycTuMast
KOHIIEHTpauus Beuiects. Posb xumun

B PEIICHUU SKOJIOTUIECKUX MPOOIIEM.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

W3ydenne 00pa31ioB MaTepruasoB
(cTek10, CIJIaBbl METAIJIOB, TOJIMMEPHBIE
MaTepuabl)

COBPEMEHHOTO YeJIOBEKa.

OOBACHATDH yCIOBUS 0€30M1aCHOTO
MCIIOJIb30BaHUs BEIIECTB U XUMUYECKHUX
peakiuii B ObITY.

AHaNM3UPOBATh U KPUTUYECKH
OIICHUBATh MH(POPMAIIUIO O BIUSHUU
MPOMBIIIEHHOCTH, CEJILCKOT'0 X035 CTBA,
TPAHCIIOPTA U Ap. HA COCTOSIHUE
OKPYXaIOIIEH CPEBIL.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIIb

MPU XUMUYECKUX 0XKOTaX U OTPaBJICHUSX.
[IpuHumaTh ydyactue B 00CYyKIECHUN
po0JieM XUMUYECKON U IKOJIOTHYECKOMN
HaIpPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO MpodemMe

U TIpe/JiaraTb BO3MOXKHBIC ITYTH €€

perieHus
Hroro no pazpeny: 3
PeszepBHOE Bpemst 3
OBILEE UMCJIO HACOB 68
I1O ITPOI'PAMME
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HEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJIEHHBIX 110 KJIACCAM
MPOBEPSIEMbBIX TPEBOBAHU K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MPOI'PAMMbI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA U DJIEMEHTOB COAEPKAHUA 110 XUMHUHN

B denepanbHbIX U pernoHANBHBIX MPOIEAypax OIEHKA KauecTBa 0Opa3oBaHUS
HCTIONIBb3YyeTCs TepedeHb (Koau(ukaTop) pacupenesieHHbIX MO KiaccaM MPOBEPSIEMBIX
TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM OO0pa30BaTENbHOW IMPOTPAMMBbI
OCHOBHOI'O O0IIIEr0o 00pa30BaHUsI U JIEMEHTOB COACPKAHUS IO XUMUH.

8 KUIIACC

IIpoBepsieMble TpeOOBAHUSA K pPe3yJibTaTaM OCBOEHHSI OCHOBHOI1 00pa3oBaTeIbHOM
NMPOrpaMMbl

Kon [TpoBepsiemMbIe TPEAMETHBIC PE3YIbTaThl OCBOCHHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeIbHOI IPOrpaMMbl OCHOBHOT'O 00IIIET0 0Opa3oBaHus
pe3yibTara
1 [To Teme: «IlepBOHaYAIbHBIE XUMUYECKUE TTOHSATHSD)
1.1 pacKpbIBaTh CMBICA OCHOBHBIX XHMHYECKHX TIOHATHH: aToM,

MOJICKYJIa, XHMHYECKHI DJJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOIHAs), BaJCHTHOCTH,
OTHOCHUTENIbHAS AaTOMHAas ¥ MOJIEKYJsipHasT Macca, KOJHUYECTBO
BEIIECTBAa, MOJIb, MOJISIpHAs Macca, MaccoBas OIS XHMHUYECKOTO
DJIEMEHTA B COCAMHEHUH, MOJISPHBIM OOBEM, XUMHUYECKas PEaKIvs,
Kiaccu(ukanus — peakiuii:  peakuuu ~— COCIUMHEHUS,  PEeaKIUH
pa3IoKeHHUS, peaxIum 3aMelIeHHS, peaKIuu oOMeHa,
9K30- W DHJAOTEPMHUYECKHE PEaKIUu, TEeTUIoBOM 3 GdEeKT peakiuw,
pacTBOp, MaccoBasi 10 BeliecTBa (MPOIEHTHAsI KOHIIEHTpAaIus)
B pacTBOpe

1.2 WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHWYECKUX TMOHSATHN
Y IPUMEHSATH 3TU ITOHATHUS IIPY OIIMCAHUU BEIIECTB U UX IPEBPALICHUAN

1.3 UCIIOJIb30BaTh XMMHUUYECKYIO CHUMBOJIUKY JJIsi COCTaBIICHUS (HOpPMyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN

1.4 pacKpbIBaTh  CMBICI  3aKOHOB COXPAaHEHMS MAacCChl  BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIDHOTO YY€HHUs, 3aKOHa
ABoraapo

1.5 OMpeNesaTh  BaJCHTHOCTb aTOMOB  dJJIEMEHTOB B  OWHApHBIX
COCTMHEHU X
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1.6

KJ1accu(UIMPOBAaTh XMMUYECKHE peaKIUu (MO0 YUCIYy U COCTaBy
YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, [0 TEIIOBOMY (P hEKTY)

1.7

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl
BEILECTB

1.8

BBIYHCIIATh MAaCCOBYIO JIOJI0 XMMHUYECKOTO AJIEMEHTa 1o (opmyie
COCIUHEHMUS,

1.9

BBIYUCJIATE MAaCCOBYTIO JOJIFO BCHICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHUS — HAOJIIOCHUE,
U3MEpPEHUE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (peasibHbIN U MBICIICHHBII )

[To Teme: «BaxxHeimme npeacTaBuTeNId HEOPraHUIECKUX BEIIECTB

2.1

PACKPbIBATb CMBICJI OCHOBHBIX XMMHWYCCKHUX TTOHSTHM: OKCH I, KHNCJIOTAa,
OCHOBAHHUCE, COJIb

2.2

ONPEIENATh MPUHAUIEKHOCTh BEUIECTB K ONPENEIECHHOMY KJIaccy
CoeIMHEeHM 1o popmyam

2.3

KJIaCCI/I(I)I/IHI/IpOBaTB HCOPTaHNYCCKHC BCIICCTBA

24

XapaKTepu30BaTh (OMUCHIBATh) OOIINE XMMHUYECKHE CBOMCTBA BELIECTB
pa3IMYHBIX  KJIAacCOB,  MOJTBEpXkAas  ONUCAaHUE  IpPUMEpaMu
MOJIEKYJIIPHBIX YPABHEHUI COOTBETCTBYIOINX XUMHUYECKUX PEAKIIUM

2.5

IIPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBHCHMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHX
npeBpameHI/Iﬁ B PpAa3JIMYHBIX YCJIOBHUAX

2.6

CIENOBaTh  MpPABUJIAM  IIOJB30BAHUS  XMUMHUYECKOM  MOCYAOU
u 1abopaTOpHBIM 00OpPYJOBAHHUEM, a TaKXXe IMpaBUIaM OOpaIeHUs
C BEUIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB MO TOJYYEHHIO U COOMPAHUIO
ra3o00pa3HbIX BELIECTB (BOAOPOAA M KHCIOPOAA), MPUTOTOBICHHUIO
pPacTBOpPOB C OMNpPEAEIEHHOM MaccoBOM JI0Jie  pacTBOPEHHOIO
BEILECTBA, IUIAHUPOBATh U MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI
M0 PAcMo3HABAHHUIO PACTBOPOB IMIEJIOYEH W KHUCIOT C IOMOIIBIO
WHJUKATOPOB (JaKMycC, (heHON(PTaIenH, METUIIOPAHK U IPYTHE)

2.7

IMPOBOJAUTH PACYUCTHI I1O YPABHCHHIO XUMHYECKOMN pC€aKkunun

[To Tteme: «llepmommueckuii 3axkoH u Ilepmommueckas cucrema
xumuueckux snemeHtoB J[.MI. MenneneeBa. CrtpoeHue aTomoB.
XumMnueckas CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIANY

3.1

PACKPBIBATb CMBICII OCHOBHBIX XHMMHUYCCKHUX TIOHSITHI AApoO aroma,

AIIEKTPOHHBIN CIIOM aroma, aTOMHasg OpOWTalb, paaWyC aroMma,
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XMMUYECKasi CBA3b, MOJSPHAS W HEMOJSIPHAS KOBAJICHTHAsl CBA3b,
AJIEKTPOOTPHUIIATEIILHOCTh, WOHHAA CBA3b, HWOH, KAaTHOH, AaHWOH,
CTENEeHb OKHUCIICHUS

3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XUMHNYCCKHUEC DJICMCHTbBI

3.3

OMMCHIBATh U XapakTepu3oBaTh Tabnuunyio Gopmy llepuonnyeckoii
CUCTEMBbl XUMHWYECKHUX JJEMEHTOB: pa3/InyaTh IMOHATHS «IJIABHA
noarpynna (A-rpymnma)» u «nobounas mnoarpynna (b-rpymnma)y,
«MaJjbie» U «OO0JIbIINE) MEPHOIbI

34

packpeiBath cMbIci [lepmoamueckoro 3akona J[.M. Menneneena:
JIEMOHCTPUPOBATH MIOHUMaHUE TIEPHUOIUUYECCKON 3aBUCUMOCTU CBOMCTB
XUMUYECKUX JIEMEHTOB OT UX NoJioxkeHus B [lepuonnueckoii cucreme

3.5

COOTHOCUTh  00O3HAYCHHUsS, KOTOpPhIE HMMEKHTCA B  TabuIe
«[Teprnognaeckas cHucTeMa XUMHYECKUX DJIEMEHTOB
JI.1. MeHnnaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS
aTOMOB XMMHYECKHUX JIEMEHTOB (COCTaB U 3apsij sipa, 00IIee YUCIIOo
AIICKTPOHOB U PaCHpeCICHUE UX MO JIEKTPOHHBIM CIIOSIM)

3.6

OIIPpCACIIATD CTCIICHb OKHCJICHHA 9JICMCHTOB B 6I/IHapHI>IX
COCIANHCHUAX

3.7

OMpEeNEeNsATh BHJ XUMHUYECKOM CBs3U (KOBaJCHTHAsT M HOHHAas)
B HEOPTAaHUYECKUX COCTMHEHUSX

IIpoBepsiembIe Y1eMEeHTHI COAEPKAHUS

Kon

[IpoBepsieMblii 3IEMEHT COIEPKAHUS

1

HCpBOHa‘IaHBHBIG XUMHNYCCKUC ITOHATUA

1.1

[Ipenmer xumun. Posib XuMHUM B )KW3HU YEIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE
BEIIIECTB

1.2

[Toustne o0 MerTomax MHO3HAHUA B XUMHUHU. YHCTHIE BEIlECTBA U CMECH.
CnocoObI pazeneHus cMecei

1.3

ATOMBI W MOJIEKYJbl. XUMHYECKHE 3JIEMEHThl. CHMBOJIBI XHUMHUYECKUX
aneMeHTOB. IIpocTeie M CHOXKHBIE BeElIECTBA. ATOMHO-MOJIEKYJIIPHOE
y4yeHue

1.4

Xumuueckass Qgopmyna. BaneHTHOCTH aTOMOB XHUMHYECKUX 3JIEMEHTOB.
3aKOH ITOCTOSIHCTBA cocTaBa BewlecTB. OTHOCHTENbHAS aTOMHas Macca.
OtHocuTenbHas MOJEKyJsipHas wmacca. MaccoBass J0Js1 XMMHYECKOTO
3JIEMEHTA B COEAUHECHUU
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1.5

KonnuectBo BemecrBa. Monb. MossipHas macca. B3auMocBsI3b KOJIMUECTBa,
MaccChl M YHUCJIa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuersl mo dopmynam
XUMHUYECKUX COCAUHECHUN

1.6

Ou3NYEeCKHe U XUMUYECKUE SIBICHUSL. XMMUYECKAsl peaklMsl U €€ MPU3HAKH.
3aKOH  COXpaHEHHMsI MAacChl  BEIIECTB. XHMMHYECKUE  YpPaBHEHUS.
Knaccudukanms XUMHUYECKUX peakui  (COCOUHEHUs, Pa3IOKEHUS,
3aMelIeHus, 0OMeHa)

1.7

XUMHUYECKUM SKCIEPUMEHT. 3HAKOMCTBO C XHMMHYECKOW MOCYHOMH,
C nmnpaBwiaMu pabOTel B J1abOpaTopu H OpHEMaMH  OOpalleHus
Cc Ja0OpaTOpHBIM O0OpPYAOBAaHHWEM, HM3Yy4YEHHE U OINHCaHUE (PU3MUYECKUX
CBOMCTB 00pa3IoB HEOPTaHUYECKUX BEIIECTB, HAOIOACHHE (PU3HMUECKHUX
(raBjeHUE BOCKA, TasHUE JIbJla, paCTUpaHUE caxapa B CTYIKE, KUIICHUE
W KOHJICHCAIUs BOJIbI) M XMMHUYECKHX (TOPEHHE CBEYH, IPOKATUBAHUE
METHOM TPOBOJIOKH, B3aMMOJCHCTBUE Meja ¢ KHUCIOTOM) SBIICHHM,
HaOJI0JICHUE W OINKUCAHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX PEaKIuil
(pa3znoxxeHue caxapa, B3auMOJICHCTBHE CEPHON KHCIIOTHI C XJIOPHUJIOM Oapws,
paznoxenue tuapokcuaa Mmenu (II) mpu HarpeBaHuu, B3aMMOJICHCTBUE
xene3a ¢ pactBopom comm Mmenu (II), m3ydenwme cmocoOoB pasmencHus
cMecei (C MOMOITBI0 MarHuTa, (PUIbTpOBaHUE, BhIMAPUBAHUE, JUCTUILISIIUSA,
xpomarorpadus), TPOBEACHNE OYUCTKH ITOBAPCHHOM COJIM, HAOIIOACHUE
U OMNMCAHHWE PE3yJbTATOB IMPOBEACHUS OIbITA, WUIIOCTPUPYIOUIETO 3aKOH
COXpPaHEHUSI MacChl, CO3/TaHUE MOJIeNIEl MOJIEKYJ (IIapOCTEPKHEBBIX)

Baxueiime MNpEACTAaBUTCIIM HCOPraHNICCKHUX BCIICCTB

2.1

Boznyx — cmecs rasos. CocraB Bozayxa. Kuciaopon — aimeMeHT U npocroe
BeniecTBo. HaxoxneHue kuciaopoia B mpupoe, pu3nueckue 1 XUMUYECKUe
cBoiicTBa (peakiuu ropennsi). Okcunsl. [Ipumenenne kucnopoga. CriocoOb
MOJIyYEHUsl KUCIOpoa B J1a00paTopuu U MpoMbIIeHHOCTH. Kpyrosopor
Kuciaopozaa B mpupoze. O30H — aJuloTpornHas MoAU(pUKALM KUCIOPOoAa

2.2

TernnoBoit 3pPexT XUMUYECKON peakluu, TEPMOXUMHUUYECKUE ypaBHEHHS,
9K30- ¥ HJI0TEPMHUYECKUE peakuuu. TOMIMBO: yroiabs U METaH. 3arpsi3HeHne
BO3/yXa, yCHJIEHHE apHUKOBOTO 3(pdekTa, pa3pylieHue 030HOBOTO CI0s
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Bonopon — nsmemeHtr u mpoctoe BemectBo. Haxoxknaenue Bomoponaa
B npupojie, GU3NYecKrue U XMMUYECKHE CBOMCTBA, MPUMEHEHUE, CITOCOObI
nonyuenusi. Kucnotsl u conu

24

MOHHpHBIﬁ 00BbeM ra3oB. PacueTsl N0 XMMHYECKUM YpaBHCHHAM

2.5

duznyeckre CcBocTBa BOAbl. Boma kak pactBoputelb. PacTBOpBI.
HacepilieHHbIE W HEHACBIIMIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEIIECTB
B BoJIe. MaccoBas 710151 BEIIECTBA B paCTBOpE. XUMHUUYECKHUE CBOMCTBA BOIBI.
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OcHoBanus1. Posb pacTBOPOB B IIPUPOJIE U B JKU3HU 4esloBeKa. Kpyrosopor
BOABI B NpHUpoOAE. 3arps3HEHUE MNPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOIHBIX BOA

2.6

Knaccudukanus neoprannueckux coenunennii. Oxkcunpl. Knaccudukarms
OKCHUJIOB: coJieoOpasyromme (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC)
u  HeconeoOpasywmme. Homenkmarypa  okcumoB.  Dusnyeckue
1 XUMHUYECKUE CBOKMCTBA OKCUIOB. [loyuyeHne okcumon

2.7

OcHoBanusa. Knaccudukanus OCHOBaHMM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHHs. Homenkiarypa ocHoBaHuW. PHU3MYECKHME U XHUMUYECKHE
CBOMCTBa OCHOBaHUU. [lonydyeHne ocHOBaHUMI

2.8

Kucnorel. Knaccudukamus xucinor. Homenknarypa kucior. dusndeckue
U XUMHYECKHe CBOMCTBA KUCIOT. Psag aktuBHocTi MeTasuioB H.H. bekerosa.
ITonydenue kucior

2.9

Conu. Homenknarypa coneil. dusnueckne 1 XUMUYECKUE CBOMCTBA COJIEH.
[Tomyuenune conen

2.10

I'eneTnueckast CBs3b MCXKAY KJlaCCaMH HCOPTaHNYCCKHUX COGI[I/IHCHI/Iﬁ

2.11

XHUMUYECKUI D3KCIEPUMEHT: KAYECTBEHHOE OIPEAECICHUE COEpPKaHUS
KHCJIOPO/Ia B BO3JIyXe, MOJIyuyeHHEe, COOUpaHue, paclio3HaBaHUE U U3YUEHUE
CBOMCTB KHUCJIOPOJIa, HaOJII0/IeHNE B3aUMOJICHCTBUS BEILIECTB
C KHUCJIOPOJOM H YCIOBHS BO3HUKHOBEHHS W MPEKPAUICHUS TOPEHUS
(mokapa), o3HaAaKOMJIEHHE ¢ 00pa3llaMyd OKCHOB W OIKMCAaHUE MX CBOMCTB,
noyiydeHue, coOuMpaHue, pacrlo3HaBaHWE W M3YyUYEHHE CBOWCTB BOJOPOJA
(ropenue), B3auMmozeiicTBue Bogopoaa ¢ okcuaoMm menu (II) (Bo3mokHO
UCIIOJIb30BaHUE BHUJEOMATEpHUATIOB), HaOII0JeHHe OO0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEJOBAHUE OCOOCHHOCTEN PaCTBOPEHUS BEIIECTB
c pa3IuuHON pPacTBOPUMOCTBHIO, IPUTOTOBIICHHE pacTBOpOB
C  OIpPENEIICHHOM  MAacCOBOM  JIOJ€M  PAaCTBOPEHHOIO  BEIECTBA,
B3aMMO/JICUCTBUE BOJBI C METAJJIaMU (HaTpUEM M KalblleM) (BO3MOXKHO
WCIIOJb30BaHUE BHUACOMATEPHANIOB), OMNPEACICHUE PACTBOPOB KHUCIOT
U IIeJ0Yed ¢ TOMOIIBI HWHJMUKATOPOB, MCCIEAOBaHHWE OOpa3lloB
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIONCHHE W3MCHECHUS
OKpacKM HWHJIMKATOPOB B pacTBOpax KHUCJIOT M IIEJI0Yei, HU3y4YeHHUE
B3aumojiericTBus okcuaa meau (II) ¢ pactBopoM cepHO KUCIOTBI, KUCIOT
C MeTa/llaMH, pEeaKIUil HeUTpalu3aluy, TOJIyYEeHHE HEPaACTBOPUMBIX
OCHOBAHMM, BBITECHEHHE OJHOTO MeETajla APYTUM M3 pPacTBOpa COJIH,
pelIeHUe SKCIEPUMEHTANbHBIX 3a7ad 1Mo TeMe «BaxkHeilmue Kiaccel
HEOPraHUYECKUX COCTUHEHUI
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[Tepuoanueckuii 3akoH u [lepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
JI.1. Mennaeneea. CTpoeHre aTOMOB. XUMUUYECKas CBSI3b. OKUCIUTEIBLHO-
BOCCTAHOBUTEJIbHbBIC PEAKIINU

3.1

IlepBrle TOMBITKKM KIACCU(PUKAIMK XUMHYECKUX dJeMeHTOB. IloHsaTHe
O Trpynmax CXOJHBIX OJJIEMEHTOB (IIEJOYHbIE U IIEJI0YHO3EMEIIbHbIC
METaJUIbl, TAJOTCHBI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPBIE OOpPa3yrOT
aMmdoTepHbIe OKCHUJIBI U TUAPOKCHUIBI

3.2

[Tepunoanyeckuii 3akoH. [lepuoanyeckas cucteMa XUMUUYECKUX DJIEMEHTOB
.. MenneneeBa. KoporkomepuogHas u IMHHONEPUOAHAS (OPMBI
[lepuomnueckon cucreMbl xumuyeckux snemeHToB J[.M. MeHnneneesa.
Ileproapl u rpynnel. @U3NUECKUN CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB
MIEpUOA U TPYIIIBI AJIEMEHTA

3.3

Crpoenne atromoB. CocTtaB aTOMHBIX siaep. M3oTonel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XHWMHUYECKUX HIIEMEHTOB
[Tepuognueckoit  cucrembr .M.  MengeneeBa.  XapakTepuCTUKa
XUMHUYECKOTO 3JIEMEHTAa II0 €ro IMOoJIokKEeHUI0 B lleprogumyeckoil cucreme
J.. MenpaeneeBa

34

3aKOHOMEPHOCTH M3MEHEHHSI pajuyca aTOMOB XMUMHUUYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYyIIaM U MEPUOIAM.
3nauenne Ilepuommueckoro 3akoHa u  Ilepuoauyeckol  CUCTEMBbI
XUMHUYECKUX JIEMEHTOB JJIs1 Pa3BUTHS Hayku U npaktuku. .M. Mennenees
— YUYEHBIA U TPKIaHUH

3.5

Xumnueckasi cBsizb. KoBajsieHTHast (MOJsIpHAss W HEMOJIApHAsi) CBS3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBs3b

3.6

Crernienb OKHMCJICHHA. OKHCIUTENTHLHO-BOCCTAHOBUTEILHBIC PpCaKkuu.
Hpoueccm OKHCJICHHS U BOCCTaHOBICHUS. OKHUCIUTEIIN ¥ BOCCTAHOBHUTEIIN

3.7

XHUMHUYECKUI 3KCHEPUMEHT: H3y4YeHHE OOpaslloB BEIIECTB METAIJIOB
Y HEMETAJIOB, B3aUMOJICVCTBUE TMAPOKCUIA IMHKA C PACTBOPAMH KHCIIOT
M IIEJI0YEH, TMPOBEICHHE ONBITOB, HWUIKOCTPUPYIOUIUX  IPUMEPHI
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHBIX ~ peakuuid  (TOpeHHe,  peakiuu
Pa3JIOkKEHUs], COCTUHEHUS )
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9 KJIACC
IIpoBepsieMble TpeOOBAHUSA K Pe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
NMpoOrpaMMmblI
Kon ITpoBepsieMblie MpeAMETHBIE PE3YIbTATHI OCBOECHUSI OCHOBHOM
MIPOBEPSAEMOrO o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00IIIero 00pa30BaHUS
pe3yJbTara
1 ITo Teme: «BemecTBO 1 XuMUUYECKask peaKiush)

1.1 pPacKpbIBaThb CMBIC] OCHOBHBIX XMMHYECKUX IOHATHW: PACTBOD,
AJIEKTPOJIUTHI, HEDJIEKTPOIUTHI, JJICKTPOIUTUYUECKAS JAUCCOLUAIINA,
peakiui MOHHOTO OOMEHa, KaTalau3aTrop, XMMHUUYECKOE pPaBHOBECHUE,
oOpaTuMeble u HEeoOpaTUMBbIe peakuuu, OKHCIIUTEIIbHO-
BOCCTAHOBUTEJbHBIE  PEAKLIUH, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
OKHCJICHUE ¢  BOCCTAHOBIIEHWE, aJIOTponusi, amMQpOTEPHOCTD,
XUMHUYECKass CBA3b  (KOBaJIGHTHAasl, HWOHHAas, MeTaJuIM4ecKas),
KpUCTAJUTMYECKasl PEUIETKA, CILIaBbl, CKOPOCTh XUMUUYECKOUN peakiuu

1.2 WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKHX TOHSATUN
Y IPUMEHSITh 3TU TOHSITHS ITPU OMMCAHUU BELECTB M X MPEBpaLICHUN

1.3 COCTaBJISITh YPaBHEHUS JJIEKTPOJUTHYECKON TUCCOLMALMM KHUCIIOT,
1IEJIOYEH M COJIEM, MOJIHBIE M COKpPAIICHHBIE YPABHEHUS PEaKIUN
MOHHOT'O OOMeHa

1.4 PACKpBIBAaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIU
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OalaHca 3TUX peaKIui

1.5 IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMHUUYECKOU PEAKIINI

2 [To Temam: «Hemeramnbl u UX cCOeOIUHEHUs» UM «MeTauibl U HX
COEAUHEHU S

2.1 XapaKTepHU30BaTh (OMUCHIBATH) O0IIHE U CIIEH(PUUISCKIE XUMHUICCKHE
CBOMCTBa MPOCTBIX WU CJIOXKHBIX BEIIECTB, MOATBEPKIasi ONUCAHUE
MpUMEpPaMU MOJICKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX
XAMHWYECKUX PEAKIIUN

2.2 COCTaBJISITh YPABHEHHUS PEAKIUHI, TOATBEPKAAIOIINX CYIIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXY BEILIECTBAMM PA3JIMUYHBIX KJIACCOB

2.3 IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOECHUS,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAICHUN B Pa3TUYHBIX
YCIOBUSIX

2.4 ClIeoBaTh  MpaBWIAaM  TOJIb30BAHHUS ~ XMMHUYECKOM  TOCYAOU
U 1abopaTopHbIM 000PYIOBAaHUEM, a TaK)KE MpPaBHIaM OOpaICHUS
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C BEIICCTBAMH B COOTBETCTBHUU C WHCTPYKIUSMH IO BBITOJTHCHHIO
Ja00pAaTOPHBIX XUMHUYECKHX OMBITOB IO TMOJIYYCHHIO M COOMPaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHUaKa U YTIEKUCIIOro ras3a)

2.5

MPOBOJIUTh PEAKIUHU, TOJATBEPXKIAIOIMINE KAueCTBEHHBIH COCTaB
pPa3IMYHBIX BEIIECTB: PACIIO3HABATh OMNBITHBIM ITyTEM XJIOPH]I-,
opomua-, womum-, kapOoHar-, ¢ocdar-, cuIuKar-, Ccyiabdar-,
THIPOKCHI-MOHBI, KATHOHBI aMMOHUS, WOHBI M3yYCHHBIX METAJLIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB

ITo TeMe: «XuMHSA U OKpYKaAKOLIasl Cpeaay

3.1

pACKpBIBATh CMBICT OCHOBHBIX XuMuueckux noustuit: [1/IK BemecTsa;
KOPPO3US METAJLJIOB

3.2

IMPUMEHSATH OCHOBHBIC OIEpaIllii MBICIIUTEILHON JCATCIBPHOCTH —
aHaMM3 W CHHTE3, CpaBHEHHWE, O0000IIeHUE, CHCTEMaTH3AIINIO,
BBISIBJICHUE IIPUYUHHO-CIICICTBEHHBIX CBS3CH — JUISl N3YUEHUS CBOMCTB
BCIICCTB M XHMHYCCKUX PEaKIUi; €CTeCTBEHHO-HAYYHBIC METObI
TIO3HaHUS — HAaOJII0IcCHUE, U3MEPEHUE, MOICIIMPOBAHUE, DKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN )

IIpoBepsieMble 3J1eMEHTHI COAePKAHUS

Kon

[TIpoBepsieMblil 3JIEMEHT COACPKaHUS

1

BGIHGCTBO N XUMHWYCCKasdA pCaKInA. HOBTOpeHI/IC

1.1

[Tepnonnueckuii 3akoH. [lepronnyeckas cucreMa XMMHUYECKHUX 3JIEMEHTOB
.. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH
CBOMCTB XHUMHWUYECKHUX BJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, KaHsl, KaJbLUA
U HX COCOUHEHHM B COOTBETCTBHMU C IIOJOKECHHEM DJIEMEHTOB
B [leproanyeckou CuCTEME U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BeIIeCTBA: BUJbI XMMHUYECKOW CBA3U. THUIBI KPUCTAJUIMYECKHUX
pPEIIETOK, 3aBHUCUMOCTHb CBOMCTB BEIIECTBA OT THUIIA KPHUCTALUIMYECKON
pemeTku ¥ BUJIa XUMHYECKOM cBs3u. Knaccudukamuss m HOMEHKIATypa
HEOPraHMYECKHUX BEIIECTB (MEXKyHAPOAHAS U TPUBHAIbHASA). XUMUUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJlacCaM HEOPTraHUYECKUX
COCJIMHECHUI, TCHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB

1.3

Knaccudukanuss XUMHUYECKMX peakluil MO pa3IuuHbIM  IPU3HAKAM
(M0 4YMClly W COCTaBy Yy4YacTBYIOIIMX B PEaKIUM BELIECTB, MO TEILIOBOMY
s dekxTy, 10 U3MEHEHHUIO CTENCHEW OKHUCICHUS XUMHUYECKHX DJIEMEHTOB,
Mo 0OpaTUMOCTH, TIO YYaCTHIO KaTaau3atopa). JK30- U IHIAOTCPMUUYECKUE
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peakunu, TCPMOXUMUYICCKUC YPABHCHUA. [lonsTHE O CKOpPOCTH XUMHMYECKOU
pCaKnuu

1.4

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [lonstue
O TOMOI€HHBIX M TETEepPOreHHbIX peakuusax. lloHATue o0 XuMHUYECKOM
paBHOBecHH. DaKTOPBI, BIMUSIOIIME HA CKOPOCTh XMMHYECKOW peaKIHH
Y TI0JIOXKEHUE XUMHUYECKOTO PAaBHOBECHSI

1.5

OKHCIIMTETFHO-BOCCTAHOBUTEIILHBIE ~ PEAKIIUH, JJICKTPOHHBIM  OajmaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBbHON peakiuu. CocTaBieHHE ypaBHECHHM
OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMA C HWCIOJIB30BAaHUEM METOja
AJIEKTPOHHOTO OajaHca

1.6

Teopus 3JIEKTPOJIMTUYECKOMN JIUCCOLNALINU. DIEeKTPOJIUTHI
Y HEAJEKTPOJUThL. KaTnoHbI, aHMOHBI. MEeXaHU3M JUCCOLMAlUM BEUIECTB C
Pa3IMYHBIMU BUJAAMU XUMUYECKOU cBsi3u. CTeneHb auccounanuu. CuabHbIe
U cia0ble AJIEKTPOJUTH. Peakiinn MOHHOTO oOMeHa. Y CIOBUSI POTEKAHUSI
peakiuii HIOHHOTrO OOMEHa, MOJHbIE M COKPAUICHHBIE WOHHBIC YpPaBHEHHS
peakuuii. CBOMCTBa KUCJIOT, OCHOBAHUN W COJIEH B CBETE MPEICTABICHUM
00 2JEeKTpOIUTHYECKOM aucconuanuu. KadecTBeHHbIE peaKilMu Ha HOHBI.
[TonsaTtue o rumponanse coyiei

1.7

XAMUYECKUHN IKCIEPUMEHT: O3HAKOMIICHHE C MOJEIISIMHA KPUCTAUTMIECKUX
PENIETOK HEOPraHMYECKUX BEIIECTB — METAIOB M HEeMeTauioB (rpadura
W anaMasa), CJIOXHBIX BEIIECTB (XJOpHaa HATpus); HCCIEeI0BaAHUE
3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIMi OT BO3JECUCTBUS Pa3IMUHBIX
(akTOpoB; HCCIIEIOBAaHUE DIJIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB,
mpolecca JUCCOLUMAIMM  KHCJIOT, MIeJIo4e u  cojied  (BO3MOXKHO
MCIOJIb30BaHUE BHJICOMATEPHAJIOB); MIPOBEICHUE OTIBITOB,
WUTIOCTPUPYIONUX TPU3HAKKA TPOTEKaHUS pPEakiuidi HOHHOro oOMeHa
(oOpa3zoBanue ocajaka, BbIJEJICHUE Ta3a, 0Opa30oBaHWE BO/IbI); OIBITOB,
WJUTFOCTPUPYIONTUX MPUMEPHI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
(ropeHue,  peakuu  pas3NOKEHHs, COCIMHEHHMs),  paclo3HaBaHUE
HEOPTaHWYECKHUX BEIIECTB C MOMOIIBI0 KA4eCTBEHHBIX PEaKIMii Ha WOHBI;
pEIIeHNE SKCIIEPUMEHTANBHBIX 337124

HemeTrannel u ux COCAMHCHMUA

2.1

OO6miast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHne u (u3MUecKHe CBOMCTBA
MPOCTHIX BELIECTB — raJIOT€HOB. XUMUUYECKUE CBOMCTBA HA MIPUMEPE XJIOpA
(B3auMoAeiCTBHE C METAJUIaMU, HEMETaJlIaMU, IEJI04YaMHu ). XJI0POBOJOPO/I.
ConsiHass KUCIIOTa, XWMHYECKHE CBOWMCTBA, IOJyYEHUE, NPUMEHEHHE.
JlelicTBHE XJIOpAa M XJOPOBOJAOPOJA HA OPraHU3M 4YeNOBEKa. BakHenine
XJIOpUJBI U UX HAXOXKJIECHUE B IIPUPOJIE
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2.2

OO6mias xapakrepuctuka 31nemMeHToB VIA-rpynnsl. OcCOOEHHOCTH CTpOEHUs
aTOMOB, XapakKTepHble cTeneHu okucieHus. Ctpoenne U (uMUecKue
CBOMCTBAa IPOCTBIX BEUIECTB — KUCIOPOAA H Cepbl. AJUIOTPOIHBIC
MoauUKAIMK  KHUCIOpPoJa H  cepbl. XUMHUYECKHE CBOMCTBA CEpHI.
CepoBogopos, cTpoeHue, (pu3nveckrue U XUMUYeCKue CBOMCTBA. OKCHIIBI
cepbl Kak TMPEJCTABUTENN KHUCIOTHBIX OKcHJIOB. CepHas KuCIOTa,
¢uznueckue U XMMHUYECKHUE CBOMCTBa (00IIME Kak IpeACTaBUTENs Kiacca
KUCIOT U creuupuueckue). XUMUYECKUE PEaKIUH, JiekKallue B OCHOBE
MIPOMBIIUIEHHOrO0 crnoco0a MOJy4YeHHs] CEepHOM KHCIOThL. IlpumeHeHue.
Conu cepHOM KHUCIOTBI, KauyeCTBEHHash peakuus Ha Cyiab(paT-uoH.
HaxoseHune cepbl M €€ COeIMHEHNUH B IPUpoAe. XUMUYECKOE 3arpsi3HEHUE
OKPY KaroIEl Cpe/ibl COEAMHEHUAMU Cepbl (KUCIOTHBIE 10K IH, 3arPsI3HEHNE
BO3JlyXa U BOJJOEMOB), CITIOCOOBI €r0 MpeI0TBPAILECHHUS

23

OO6mias xapakTepucTHKa 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. A3OT, paclpoCTpaHEHUe
B IpupozAe, (uU3MYECKMe W XUMHUUYecKHe cBoicTBa. Kpyroeopor azora
B Npupoje. AMMHAK, ero GU3NYECKUE U XMMHUECKHE CBOMCTBA, IIOTyUeHHUE
u npuMeHeHue. Conu aMMOHUS, UX (U3HYECKUE U XUMUYECKUE CBOWCTBA,
npumeHeHue. KauecTBeHHas peakiiysi Ha MOHbl aMMOHUS. A30THasi KUCJIOTA,
ee TMoiydyeHue, (U3NUECKHEe U XHUMUYECKHE CBoWcTBa (00mmMe Kak
IpelCcTaBuUTeNsl  Kjacca KuciaoT U crneuuduueckue). McnonbszoBanue
HUTPAaTOB M COJIEH aMMOHHMS B KayeCTBE MHUHEPAIbHBIX YAOOPEHHI.
XHUMHYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpelbl COEAUHEHUSIMU a30Ta
(KUCIIOTHBIE AOXAU, 3arPSI3HEHUE BO31yXa, IOYBbI U BOJOEMOB)

24

®ochop, ammorponHbie  Moaudukammu  pochopa,  pusmueckue
u xumudeckne cpoictBa. Okcua ¢ocdopa (V) u docdopHas Kuciora,
¢u3nyeckue W XHUMHYECKHE CBOWCTBa, MojiydeHue. lMcnonb3zoBaHue
dhocdaTtoB B kKauecTBE MUHEPAIBHBIX yA00pEHUN

2.5

O6muras xapakrepuctuka sneMeHToB [VA-rpynmnbl. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIC CTENEHU OKUCICHUSA. YTJIEpOJa, aJJIOTPOITHBIC
MoauUKAIMK, PACTIPOCTPAHEHUE B MPUPOJE, PU3NUECKHE U XUMHUCCKHEC
cBoiictBa. Apcop6musi. KpyroBopor yriaepoga B mnpupojae. OKcuabl
yriaepoja, ux (pu3n4ecKkue U XUMUYECKHE CBOWMCTBA, JEHCTBHUE HA >KUBBIC
OpraHU3Mbl, TIOJYYCHHE W TMPUMEHEHUE. OIKOJOTUYECKHE MPOOIEMBI,
CBsI3aHHBIE ¢ okcuaoM yriepoaa (IV); runore3a rio0aabHOro MOTETICHUS
KJIMMara; MapHUKOBBIA A @deKkT. YroibHas KUCIOTa W €€ COJIM, WX
¢bu3nMYecKkue W XUMUYECKHE CBOMCTBA, TIOJYy4YEHHE U TMPUMEHCHHE.
KadectBenHnast peakiusi Ha KapOOHAT-HOHBI. lcmonp3oBanue KapOOHATOB
B OBITY, MEAUITMHE, POMBINIJICHHOCTH U CEITLCKOM X035HCTBE
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2.6

[TepBoHavanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHECHUSIX
yriepona (MeTaH, dTaH, STUJICH, alleTUJICH, dTaHOJ, TJIMIICPUH, YKCyCHas
kuciora). X coctaB u xumuueckoe ctpoeHue. [loHsTue o Ouonoruyecku
BAXKHBIX BEILIECTBAX: XKUpaX, OCJNKax, YrJeBOJAaX — U UX POJU B KU3HU
yejaoBeka. MarepuanbHOE€ €IMHCTBO OPraHMYECKUX M HEOPraHMYECKUX
COCIMHECHHUH

2.7

Kpemunii, ero ¢usnueckue © XUMHYECKHME CBOMCTBA, MOJIyYEHUE
u npuMmenenue. CoenuHeHus: KpeMHus B npupoje. OOue npeacTaBaeHus
06 oxcune kpemHuss (IV) u kpemuueBoil kwucinore. CHUIIMKATBI, HUX
UCIIOJIb30BaHWE B OBITY, MEIUIUHE, MPOMBIIUICHHOCTH. BaxHeimue
CTPOUTENbHBIE  MaTepuajbl: KEpaMHKa, CTEKJI0, LIEMEHT, OETOH,
xene300etoH. [IpoGiembl 0€30mMacHOr0 HCIMONBb30BAHUS CTPOUTEIBHBIX
MaTepUajIoB B IOBCEAHEBHOM KU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3y4YeHHuEe 00pa3lioB HEOPIaHUYECKUX BEILECTB,
CBOMCTB COJIIHOM KHCIIOTBI; IPOBEJCHHUE KAyeCTBEHHBIX PpEAKUUN
Ha XJIOPUJ-UOHBl W HAONIOACHHE MPU3HAKOB HX MPOTEKAHUS; OIMBITHI,
oTpaxaromue (QU3nyeckue M XHUMHUYECKHE CBOMCTBAa TaJOr€HOB M HUX
COEIMHEHMH (BO3MOKHO UCIOJIb30BAaHUE BUIEOMATEPHAIIOB); O3HAKOMJIEHUE
¢ oOpasiamMu XJIOpU0B (TaJIOT€HU]IOB); 03HAKOMIIEHHE C 00pa3laMu Cepbl
U €€ COeAUHEHUSIMU (BO3MOXKHO UCIIOJIb30BaHUE BHJIEOMATEPUATIOB);
HaOmoleHHe  mporlecca  OOyrJMBaHUA  caxapa IOJA  JeHCTBUEM
KOHIUEHTPUPOBAHHOW CEPHOM KHUCIOTHI; M3yUYEHUE XUMHUYECKUX CBOWCTB
pa30aBlIeHHON CEpPHOM KHUCIOTHI, IPOBEICHHWE KAueCTBEHHOW peaKluu
Ha CyJb(aT-uOH ¥ HAOJIOJEHHE NTPU3HAKA €€ MPOTEKAHUS; O3HAKOMIIEHUE
¢ (hu3myecKkuMu CBOMCTBaAMU a30Ta, pochopa u Ux coeAMHEHHU I (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEpUaIoB), oOpa3lamMu a30THBIX U (HOCHOPHBIX
yA00peHuii; moixydeHue, coOMpaHue, paclo3HaBaHUE M W3Y4YEHHUE CBOWCTB
aMMUaKa; IpoBeICHHE KaUYeCTBEHHBIX PEaKlMii Ha HOH aMMOHHUS U docdaT-
MOH U U3yYCHHE MPHU3HAKOB UX MPOTEKAHUS, B3aUMOJICUCTBUE
KOHLIGHTPUPOBAaHHOW  A30THOM  KHUCJIOTBI C  MeIbl0  (BO3MOYKHO
HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB); U3yUYEHUE MOJIENEH KPUCTALIIMYECKUX
pemieTok anMmasa, rpadura, ¢ynepeHa; O3HAKOMJIEHHE C IPOLIECCOM
aAcopOIMM  pAacTBOPEHHBIX  BEHIECTB  AKTUBHPOBAHHBIM  YIJIEM
U YCTPOMCTBOM IIPOTHBOTra3a; MOJy4YEeHHE, COOMpaHHUE, paclo3HABaHUE
Y U3yYEHUE CBOMCTB YIIIEKUCIIOTO ra3a; NPOBEAECHNE KaUECTBEHHBIX PEAKIINM
Ha KapOOHAT- U CUJIMKAT-UOHBI M M3yUYEHHUE MPU3HAKOB UX IMPOTEKAHUS,
O3HAKOMJIEHUE C NPOAYKIMEN CHIMKATHOM IPOMBIIUIEHHOCTH; PELIEHUE
AKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaHeilne HeMeTalulbl U HX
COCIMHEHUSD)

Mertaibl U UX COCAMHCHU
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3.1

OO6m1as xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJNIOB HA OCHOBAaHUU
UX mnosiokeHus B Ilepmoamdeckol cuCTeME€ XUMHUYECKUX 3IJIEMEHTOB
.. MenneneeBa u  crpoeHuss aroMoB. (CTpoeHHe  METaJUIOB.
Meramnuyeckass CBA3b M METAUIMYECKAS KPUCTAUIMYECKAs PEIIETKA.
DIIEKTPOXUMHUYECKUN PsAJT HAPSIKEHUN METAIIIIOB

3.2

dusnueckue W XUMHYECKHE CBOMCTBA MeTauioB. OOmme crocoObl
OJydeHHUs: MeTajioB. [ToHATHE 0 KOPPO3UH METAJIOB, OCHOBHBIE CITOCOOBI
3alUThI X OT Koppo3uu. CIuiaBbl (CTallb, YyT'yH, JIOPATIIOMHHNNA, OpOH3a)
U UX IPUMECHEHHE B OBITY U TPOMBIIICHHOCTH

3.3

[Ilenounsie MeTaUIbL: NTOJOXKEHNUE B [leprnoanvyeckoil cucTeMe XUMHYECKUX
anemeHtoB J[.MI. MeHnneneeBa; CTpOEHHE HX AaTOMOB; HaXOXICHUE
B npuponae. dusnueckue u XUMUYECKHE CBONCTBa (HA MpUMEpPE HATPUS
u Kayust). OKCUJIBI M TUJIPOKCHUJIBI HATPHS U Kauusl. [IpruMeHeHne memouHbIxX
METaJIJIOB M UX COCIMHECHUN

34

[[lenouyHo3eMenbHbIE  METAJIbl MarHMd M KaJbLIMM: IIOJIOKCHHE
B Ilepmognueckon cucreme xmmuueckux dneMeHToB JI.JI. Menneneesa;
CTPOEHHE UX aTOMOB; HAXOXJICHUE B npupoe. Pu3snueckne 1 XUMAYECKHE
CBOMCTBA MarHMsl U Kanbllusg. BakHelmmme coeIuHEHUs KaubIys (OKCHI,
TUAPOKCU]I, COJN). ZKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTPaHEHUS

3.5

AmomuHuii: nonoxeHue B Ilepuogumyeckol cHUCTEME XUMHYECKUX
sanemeHntoB J[.MI. MeHneneeBa; CTpOCHUE aTOMa; HAXOXICHUE B MPUPO/IE.
duznyueckre 1 XMMUYECKHUE CBOMCTBA alfOMUHUSA. AMQOTEpHBIE CBOICTBA
OKCHJA U TUAPOKCHUAA ATFOMUHHUS

3.6

Keneso: nonmoxenue B llepuoanyeckor CUCTEME XHUMHUUYECKUX 3JIEMEHTOB
J.1. MeHnpeneeBa; CTpoeHUE aTOMa; HaXOXKJACHUE B npupojie. Pusndeckue
U XMMUYECKHe CBOMCTBA xkene3a. OKCUIbl, TuApoKcHabl U conu xkenesa (II)
u xkene3a (III), ux cocra, CBOMCTBA U MOTyUYECHHE

3.7

XUMUYECKUI OSKCIIEPUMEHT: O3HAKOMJIGHHE C oOpa3llaMd MEeTallioB
Y CIUTABOB, UX (PM3NYECKUMH CBOWCTBAMHM; U3yUCHUE PE3YyJIbTATOB KOPPO3UH
METAJJIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUS OKCHJIa KajbllUsd ¥ HaTpuUsi C BOAOW (BO3MOXKHO
HCITOJIb30BaHNE BUICOMATEPHUAIIOB); UCCIICIOBAHUE CBOWCTB KECTKOW BOJIBI;
nporecca TOpeHUsl jkKelne3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIh30BAHHE
BUJICOMAaTEPHAJIOB); TPU3HAKOB TMPOTCKAHMWSI KAYECTBEHHBIX pEaKIuil
Ha WMOHBI (MarHus, Kajblius, alFOMUHUS, ITMHKa, Kenesa (II) u xenesza (III),
menu (II); HaGmroneHWe W OMHMCAaHWE TPOIECCOB OKpAITMBAHUS ILIAMEHH

HOHAMMU  HATPpHA, KaJlkud W  KaJIbIUA (BOSMO)KHO HCITOJIb30OBAHUC
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BHUJICOMATEPHUAJIOB); HCCIEIOBaHUE aM(OTEPHBIX CBONCTB THUAPOKCHIA
ATIOMUHUS W TUIPOKCHAA IMHKA; pPEHICHUE SKCIEPUMEHTAIBHBIX 3a/1a4
o Teme «BaxkHeiime MeTamibl ¥ UX COSTUHEHUS

XUMHS ¥ OKpY>Karolas cpena

4.1

Hogsrie MaTCpuajbl 1 TCXHOJIOTHUH. BemectBa n MaTCpUaJibl B HOBCQZ[HCBHOﬁ
’KM3HH YeJIOBeKa. XUMUS U 310POBLC. be3onacHoe ucmonap30BaHue BCIICCTB
N XUMHYCCKHUX peaKuHﬁ B 6BITy. HCpBaSI ImoMouib IIprU XUMHUYICCKUX OKOT'ax
H OTPABJICHUAX

4.2

OCHOBBI  DKOJIOTMYECKOW TPAMOTHOCTH. XHWMHYECKOE 3arps3HEHHUE
okpyxaromierd cpenbl [IJIK. Pons Xxumun B pemIeHHM 3KOJOTMYECKHUX
npoGaem. [TpupogHbIe ICTOYHUKH YTIIEBOIOPOI0B (YTOb, IPUPOIHBIN Ta3,
He(Th), TPOTYKTHI UX TIEPEPAOOTKH, UX POJIb B OBITY U IPOMBIIIUICHHOCTH

4.3

XUMUYECKUN SKCIEPUMEHT: M3y4YeHHE 00pas3lloB MaTepuaaoB (CTEKIO,
CIUTaBBI METAJIJIOB, MIOJTMMEPHBIC MATEPHUAITHI)
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NEPEYEHDb (KOAUP®UKATOP) TIPOBEPSIEMBIX TPEBOBAHUI

K PE3YJBbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUS

N DJIEMEHTOB COJEPKAHUS IO XUMHNU

Jlj1 mpoBeIeHUSI OCHOBHOT'O FOCYAaPCTBEHHOI0 AK3aMeHa 1o xumui (aanee — OI'D
[0 XUMHUHU) HCIOJB3YyETCA MepeyeHb (KOAM(PHUKATOP) MPOBEPAEMbIX TpeOOBAHUIMA
K pe3yJibTaTaM OCBOEHMsI OCHOBHON 00pa3oBaTeNIbHOM MPOrpaMMbl OCHOBHOT'O OOIIETro
o0pa30BaHMsI U SJIEMEHTOB COJEPKAHUS.

IIposepsiembie Ha OI'D Mo xumMuM TpedGOBAHUSA K Pe3yJIbTATaAM O0CBOEHMSA
OCHOBHOM 00pa30oBaTeJIbHOI MPOrpaMMbl OCHOBHOT'0 00111€r0 00pa3oBaHus

Kon
MIPOBEPSIEMOTO
TpeOOBaHMS

[IpoBepsiembie TpeOOBaHUA K TPEAMETHBIM pe3yJibTaTaM 0a30BOTO
YPOBHSI OCBOCHHS OCHOBHOM 00pa30oBaTEIbHON MPOTPaMMBI
OCHOBHOT'0 00111eT0 00pazoBanusi Ha ocHoBe PI'OC

1

[Ipencrasienue:

1.1

O TO03HABAEMOCTU SIBJICHUN NPUPOAbI, MOHUMAHHE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeld KyJbTypbl U MPaKTUYECKOU
NESTEIbHOCTH YeJOBEeKa B YCJIOBHUSX COBPEMEHHOrO OOIIECTBA;
ITOHMMAHHUE MECTAa XUMHH CPEJIA IPYTUX €CTECTBEHHBIX HAYK

1.2

O Hay4yHbIX METOJax II03HaHUsA, B TOM YHUCJE DKCIEPUMEHTAIBHBIX
U TEOPETUYECKUX METONAX HCCICJOBAHMUS BEIIECTB U HW3YUYCHHS
XUMHYECKUX peaKkuuu; YMEHHE U CIIOJIb30BaTh MOJEIH
JUTs1 OOBSICHEHUS CTPOCHUSI aTOMOB U MOJIEKYJT

1.3

o chepax npodeccuoHaTbHON AEATCIBHOCTH, CBA3aHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJOTMSMH, OCHOBAaHHBIMH Ha JIOCTHIKCHHUSX
XUMHYECKOH HAyKH, YTO TO3BOJUT OOYYaIONUMCS pPaccMaTpUBATh
XUMHUIO KaK cepy cBoeil Oynyiei mpopeccCuoHaIbHON 1ESITeIbHOCTH
W CllejaTh OCO3HAHHBIN BBIOOP XUMHUHU KakK MPOQUIBHOTO IpeaMeTa
IIPH [IEPEX0/Ie Ha YPOBEHD CPEeAHEro 00IIero 00pa3oBaHus

Bnanenne cucteMold XMMHUYECKHX 3HAHUM U YMEHHUE NPHUMEHSTH
CHUCTEMY XMMHUUYECKUX 3HAHUH, KOTOpasi BKJIIOYAECT:

2.1

BRXHCHUIINEG XWMUYCCKUE TMOHSATHS: XUMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CJIOXHOE BEIIECTBO, OJAHOPOIHAS
U HEOJHOPOJHAS CMECh, OTHOCUTEIbHBIE aTOMHAsI U MOJEKYJISIpHAS
MaccChl, KOJMYECTBO BEIECTBA, MOJb, MOJSPHAS Macca, MOJSPHBIA
00beM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJIb (CPEIHsIs), XUMHUYECKas
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peakuus, peakUuH COEAUHEHUs, PEAKUUH Pa3JIOKEHUs, PEAKIHUH
3aMeIeHUs], PeaKIuid OOMEHa, TeryioBoM 3(deKT peakiuu, 3K30-
Y SHJIOTEPMUYECKUE PEAaKIUHU, PACTBOP, MACCOBAs J10JS1 XUMHYECKOTO
AJIEMEHTA B COEIMHEHUH, MacCOBast J10JIsl M MPOLIEHTHAs! KOHIIEHTpalus
BEIIECTBA B pACTBOpE, SAAPO aToMa, JJIEKTPOHHBIM CJOM aroma,
aToMHas OpOuTallb, palyC aTOMa, BAJICHTHOCTh, CTEIIEHb OKUCIICHUS,
XUMUYECKast CBSI3b, ANEKTPOOTPULIATENBHOCT, noJisipHast
Y HEMNOJIApHAs KOBAJICHTHAsl CBsI3b, MOHHASI CBS3b, METaJUIMYeCKas
CBS3b, KPUCTANIMYECKAS PEIIETKA (aTOMHAs, MOHHAs, METaJTHYeCcKas,
MOJIEKYJISIpHAsi), UOH, KaTHUOH, aHUOH, BJEKTPOJIUT U HEDJICKTPOJIUT,
AIIEKTPOJIUTHYECKAsT JHUCCOLMAIMS, PEAaKIMd MOHHOTO OOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIE peakiuu, OKUCIIUTEIb
U BOCCTAaHOBUTEJIb, OKHCIECHHE W BOCCTAHOBJIEHUE, BJIEKTPOIU3,
XUMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMBbIE pPEaKIIHH,
CKOPOCTh XMMHMYECKOM peakuuu, Karamuszarop, IIJIK, kopposus
METaJJIOB, CIJIABBI

2.2

OCHOBOIIOJIATAIOIME 3aKOHbl XMMHH: 3aKOH COXPAHEHHUS MAacChl,
nepuogudecknii 3axkoH JI.M. MeHneneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOTaJipo

2.3

TEOPUH  XUMUHU: ATOMHO-MOJIEKYJISIpHAS TEOpHs, TEOpHUs
IEKTPOIIMTUYECKON TUCCOLUALINI

Bnanenune ocHOBaMu XMMHUYECKON TPaMOTHOCTH, BKIIFOUAFOIIEH :

3.1

YMEHUE MPAaBUIIBHO MCIIOIb30BaTh N3YYCHHBIC BEIIECTBA K MaTSPHAIIBI
(B TOM uHClIe MHHEpaJbHBIE YIAOOpPEHUS, METAUIBI U CIUIaBHI,
MPOIYKTHl TepepabOTKU TPHUPOJHBIX HCTOYHHKOB YIJIEBOJIOPOIOB
(yrns, mpupomgHoro ra3a, HeTH) B OBITYy, CEIBCKOM XO3SMCTBE,
Ha TIPOM3BOJICTBE M TIOHMMaHUE 3HAYCHHSI )KUPOB, OCIIKOB, YTIIEBOIOB
JUTSI OpTaHU3Ma YeJIOBEKa; YMEHHE MPOTHO3UPOBAThH BIUSHUE BEIIECTB
¥ XMMUYECKUX MPOIIECCOB HAa OPTaHW3M YEJIOBEKa M OKPYKAIOIIYIO
IPUPOJHYIO CPEIy

3.2

yYMECHHE WHTETPUPOBATh XUMHUYECCKHE 3HAHUS CO 3HAHHSIMH JPYTUX
y4€OHBIX MPEIMETOB

3.3

HaJIM4ME OMbITa padOThl C PA3IUYHBIMU UCTOYHHKAMU HHGOPMALMH
N0 XUMUU (HayyHas U HAY4YHO-NIOMYJISIpHAs JUTEparypa, CIOBapH,
CIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMEHUE OOBEKTUBHO OIICHWBATh WH(OpPMAIMIO O BEIIECTBAX, HX
MpPEBpAlICHUSIX U MPAKTUYECKOM TMPUMEHEHHMHM U  YMEHHUE
UCITIOJIB30BATh €€ JIJIs PEIIeHUs Y4eOHO-TT03HABATENIbHBIX 3a1a4
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Bianenre OCHOBaMHM TOHSATUHHOIO anmapara U CUMBOJUYECKOTO
S3bIKa XMMHUU TSI COCTaBJICHUS (POPMYJI HEOPTraHUYECKUX BEIIECTB,
YPAaBHEHHM  XUMHYECKUX  PEAKIUW; OCHOBAMU  XHMHUYECKOU
HoMeHkNaTypbl (IUPAC u TpuBHAIbHOI)

YMeHne oOBICHSATh CBS3b MOJIOKEHUS 3jieMeHTa B [lepuoamueckoit
CUCTEME€ C YHUCJIOBBIMU XapaKTEpPUCTUKAMH CTPOCHUS AaTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apAj sApa, oOIIee YHCIIo
AIIEKTPOHOB), PACHPEIEICHUEM JIIEKTPOHOB [0 SHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX NEPUOJIOB, KATUS U KAJIbIIUS

[Ipencrapienne 0 NEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AIIEMEHTOB (paauyc aToma, O3JIEKTPOOTPHULATENIBHOCTh), MPOCTHIX
U CIIOKHBIX BEUIECTB OT MOJIOKEHUSA 3JIEeMEHTOB B llepmonmnueckoit
cucteMe (B MajIbIX EPUOJIaX U IIaBHBIX MOATPYIIAaX) U AJIEKTPOHHOTO
CTPOEHHS aTOMa

YMeHue kinaccupuImpoBarh:

7.1

XUMHNYCCKHUC 3JICMCHTEI

7.2

HCOPraHNYCCKHUC BCIICCTBA

7.3

XUMHNUYCCKHC PCAKIINH

YMmeHune onpenensrh:

8.1

BAaJICHTHOCTb U CTCIICHb OKHMCJIICHUSA XHUMHUYCCKHX J3JICMCHTOB, 3apsn
HOHa

8.2

BAJl XHMHYECKOW CBSI3M W TUN KPUCTAUIMYECKOM CTPYKTYpBI
B COCIMHECHUAX

8.3

XapakTep Cpe/ibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUM)

8.4

OKHUCIIUTECIIb U BOCCTaAHOBUTCIIb

YMeHue xapakTepu30BaTh PU3NUECKUE U XUMUUECKUE CBOICTBA!

9.1

IPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOA, TrpaduT, anMas,
KpeMHu#, azor, ¢ocdop, cepa, XJOp, HATPUN, KaJul, MarHui,
KaJIBITUH, aTFOMUHUH, KEJe30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJIOPOBOAOPOJ, CEPOBOAOPOJ, OKCHUIBI M THAPOKCHUIBI
metamioB | — IIA rpynn, amomunus, menu (II), munka, xenesza
(IT'm IIT), oxcuast yraeponaa (Il u IV), kpemuuns (IV), azota u pochopa
(IIT u V), cepwt (IV u VI), cepnucras, cepHasi, a30TUCTas1, a30THasl,
dbocdopHas, yrojibHas, KpeMHUEBas KUCIOTAa U UX COJIH)
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93 OpPOTHO3UPOBaTh M XapaKTepU30BaThb  CBOWCTBA  BEIIECTB
B 3aBUCHUMOCTH OT MX COCTaBa W CTPOCHUS, MPUMEHEHUE BEIIECTB
B 3aBUCUMOCTM OT HUX CBOWCTB, BO3MOXHOCTb IPOTEKAHUS
XUMHUUYECKUX TPEBPALICHUN B PA3IMUYHBIX YCIOBUSAX
10 YMeHHe cOCTaBIsATh MOJIEKYJISIPHbIE U HOHHBIE YPaBHEHUS PEaKUid,
B TOM YHCJIE:
10.1 peakuuii *OHHOro 0OMeHa
10.2 OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN
10.3 WUIIOCTPUPYIOIIUX ~XUMHUYECKHME CBOMCTBA M3YYEHHBIX KJIACCOB
(TpyIimn) HEOPraHMYECKUX BEUIECTB
104 MOJTBEPKAAOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU
11 YMeHune BbIYUCIAT (IPOBOAUTH PACUETHI):
11.1 OTHOCUTEJIBHYIO MOJIEKYJISIDPHYO W MOJISIPHYIO MAacChl BELIECTB,
MacCCOBYIO JOJI0 XUMHUYECKOI0 AJIEMEHTa B COCTMHEHUU
11.2 MAaCCOBYIO JIOJIFO BEUIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
11.4 M0 YpPaBHEHHMSIM XHUMHUYECKUX PEaKIMH U HaXOJAUTh KOJIMYECTBO
BEIIECTBA, 00bEM M MACCy PEareHTOB WU MPOJAYKTOB PEaKIIMU
12 Bnanenue (3HaHHE OCHOB):
12.1 OCHOBHBIMM ~ METOJAMHM  HAY4YHOro IO3HaHWUs  (HaOMIOAEeHHE,
U3MEPEHUE, IKCIEPUMEHT, MOJICIIMPOBAHKE) MIPU U3YUYEHUH BEILIECTB
U XUMUYECKUX SIBIICHUW; YyMEHHE CQPOpMYyIHpPOBaTH MpodIeMy
U TIPEJIOKUTD IYTH €€ PelIeHUs
12.2 Oe3omacHOl pPabOThl C XMMUYECKUMHU  BEHIECTBAMH, XHMHYECKOU
MOCY/I0H ¥ TaOOpaTOPHBIM 000PYI0OBaHUEM
12.3 npaBuIaMu 0€3011aCHOTO OOPAIeHUS C BEIIECTBAMU, UCIIOIH3YEMBIMU
B IMOBCE/IHEBHOM >KU3HM, MPABUIIAMU TOBEJICHUS B IESIX COEPEKCHUS
3I0POBbSl M OKpYXalollled TPUPOAHONU Cpeabl; MOHMMaHUE Bpeaa
(omacHOCTH) BO3JCHCTBUSI Ha >KUBBIE OPraHU3MBI OIPEAEICHHBIX
BEILIECTB, CIIOCOOOB YMEHBIICHUSI U MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHUCTBHS
13 Hanuure npakTUyecKuX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS

CIICAYIOINX XUMHUYCCKUX OKCIICPUMCHTOB!
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13.1

U3YUYEHHUE U ONHUCaHUE (PU3NYECKUX CBOWCTB BELIECTB; O3HAKOMIICHHE
¢  (u3MUeCKMMH M  XUMHUYECKUMHU  SIBJIICHUSIMU;  OIBITHI,
WUTIOCTPUPYIOLIME TPU3HAKU [TPOTEKAHUSI XMMUUECKUX peaKlni

13.2

HN3YUYCHUC crioco0oB pasaciacHusd cMecen

13.3

MOJy4YEHUE KUCI0PO/1a U U3YUECHHUE €T0 CBOMCTB; MOJIy4YeHUE BOAOPO/Ia
M U3YUYCHHE €T0 CBOMCTB; MOJYYEHUE YTIIEKUCIIOrO ra3a U U3yUYCHHE
€ro CBOKCTB; MMOJyYEHHE aMMHaKa U U3y4YEHUE €ro CBOKMCTB

13.4

IIPUTOTOBJICHWE PACTBOPOB C OIPEACIICHHOM MAacCOBOW  JOJIEU
pPacTBOPEHHOI'O BELIECTBA

13.5

IpUMEHEHNE WHIUKATOPOB (;makmyca, METHIIOPAHIKa
u deHondrasenHa) A ONpeaeIeHUsT XapaKTepa Cpellbl B pacTBOpax
KHUCJIOT ¥ IEJI0YEN

13.6

HCCIICIOBAHUE M ONMCAHUE CBOWCTB HEOPraHMYECKUX BEILECTB
Pa3JIMYHBIX KJIACCOB; U3YUYECHHUE B3aUMOACHCTBHS KUCJIOT C METAJUIAMM,
OKCUJAMH  METAJUIOB, PAaCTBOPUMBIMHU W  HEPACTBOPUMBIMU
OCHOBAHUSIMHU, COJISIMHU; IIOJyYEHHUE HEPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJHOIO MeETajula JPYTMM U3 pacTBopa COJM;
uccienoBane aM(OTEPHBIX CBOMCTB TUJIPOKCHUJIOB  ATIOMHHUS
Y IMHKA

13.7

pellIeHuEe FKCIEPUMEHTANIBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCJIMHEHU I «INEKTPOIUTHYECKAs
Jucconmanusy; «BaxkHeHWIIme HEMETaUIbl M HX COCJIMHEHUS»,
«Baxnelnme MeTamIbl U KX COSAUHEHUS

13.8

XUMHYECKHE  OKCICPUMEHTHI,  WILIIOCTPUPYIOIIUE  MPHU3HAKU
NPOTEKaHUsI PEaKuii MOHHOrO OOMEHa; KaueCTBEHHBIC pEeaKIuu
Ha MPHUCYTCTBYIOIINE B BOAHBIX PACTBOPAX MOHBI: XJIOPH-, OPOMU/-,
uoaun-, cyiedar-, dochar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
THJIPOKCH]I-MOHBI, KATHOHBI aMMOHUSI, MarHus, KaJbIusl, alFOMUHUSA,
xKesesa (2+) u xenesa (3+), menu (2+), IUHKA

14

YMmenue:

14.1

MPEACTABISTh PE3yJbTaThl OKCIEPUMEHTa B (opMe BBIBOJOB,
JIOKa3aTeNbCTB, TpadukoB W TAOMUI[ U BBHISBISATH SMIHPUUECKHE
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMUBATh CBA3U MCKIY pCaJIbHO Ha6JIIOI[a€MI>IMI/I XUMHUYCCKUMH
ABJICHUAMUA U ITPpOOCCCaMU, IMTPOUCXOIAIINMU B MAKPO- U MUKPOMHUPC,
00BIACHSITH IMPUYINHBI MHOFOO6pa3I/IH BCIICCTB
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HepequL JIEMECHTOB COACPKaAaHUS, IPOBEPHACMBIX HA OCHOBHOM IroCy1apCTrB€HHOM
IK3aMeEHe 110 XUMHUHN

Kon

[TIpoBepsieMblil 3JIEMEHT COACPKaAHUS

1

HepBOHaIIaJ'IBHBIG XUMHNYCCKUC ITOHATHUA

1.1

Yucrtele BenecTBa U cmecu. CocoObl pa3AesieHus: cMeceit

1.2

ATOMBI U MOJICKYJIBL. Xumuueckue 3iaeMeHThl. CHMBOJIBI XUMHYECKHUX
OJICMCHTOB. HpOCTBIe H CJIOXXHBIC BCIICCTBA.

1.3

Xumuueckass Gopmyrna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JICMECHTOB.
CreneHb OKHUCIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTENBbHAs aTOMHAs Macca.
OTHOCHUTEIbHAS MOJICKYJIpHAdA Macca. MaccoBas J0JI1  XHUMHYCCKOI'O
OJICMCHTA B COCANHCHHNU

1.5

KonuuectBo BemniectBa. Mosbs. Mossipras Mmacca. MosisipHbIii 00beM ra3oB.
B3anmocCBs3p KOJMYECTBA, MACCHI M YMCIIA CTPYKTYPHBIX €IMHHUI] BEIECTBA

1.6

Pu3nyecKue U XMMUYECKUE SBICHNs. XUMUYECKask PEakLys U €€ IIPU3HAKU.
3aKOH COXpaHEHUs MACCHI BEMIECTB. XMMUYECKHE YPABHEHUS

Ilepnoanueckuit 3axoH U [leprnonnueckas cucrema XMMUYECKUX JIEMEHTOB
J.. MenpneneeBa. CTpoeHnE aTOMOB

2.1

Ilepnomnueckuit 3akoH. [leproanueckas cucreMa XMMHYECKHUX DJIEMEHTOB
J.N. Menneneesa. I[lepuoasl u rpynnbl. @U3n4ecKUi CMBICI TOPSIKOBOTO
HOMEpa, HOMEPOB IIEPUOA U IPYIIIBI DJIEMEHTA

2.2

Crpoenue atromoB. CocTaB aTOMHBIX siiep. M3oTonbl. Dnektponsl. CTpoeHue
AIIEKTPOHHBIX 000J0YeK aTOMOB TMEpBbIX 20 XUMHUYECKHUX DIEMEHTOB
[Tepuonnueckon cucremsl .M. Menneneena

2.3

3aKOHOMEpPHOCTH B M3MEHEHHHM CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX
Tpex EePHUOJIOB, KaJus, KaJbIUs (pamuyca aTOMOB,
ANEKTPOOTPUILIATEIBHOCTH, METATNIMYECKUX U HEMETAUIMYECKUX CBOMCTB) U
UX COCAMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B
[lepuoanueckoii cucteMe U CTPOEHUEM UX aTOMOB

Ctpoenue BeliecTa

3.1

Xumuueckasi cBsi3b. KoBaneHTHas (ToyisipHass W HEMOJSIpHAsi) CBS3b.
DIEeKTPOOTPULIATEIBHOCTh XMMHMUYECKUX 3JIeMEHTOB. loHHas  CBs3b.
MeTtannnueckast CBI3b
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3.2

Tumnbel KpUCTANIMYECKUX PEIICTOK (aTOMHAas, WOHHAs, METaUIMYecKas),
3aBHCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA
XUMHUYECKOM CBSI3U

Baxnenmme npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemeramisl U ux
coenuHeHns. MeTaibl U UX COeIUHEHUS

4.1

Knaccudukanus m HOMEHKIATypa HEOPTaHWUYECKUX COSAMHEHUMN: OKCHUIOB
(coneoOpa3yroiue: OCHOBHBIE, KHUCIIOTHBIE, am(poTepHbIC)
¥ HecoJIeo0pasyroIue; OCHOBaHUH (IIIEJI0YN M HEPACTBOPUMbBIE OCHOBAHUS );
KHUCIIOT (KUCIOpOJCOoAepk alke U OECKUCIOPOAHbIE, OJHOOCHOBHBIE
1 MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX )

4.2

duznueckre M XUMHYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAJUIOB:
BOJIOPO/JIa, XJIOpa, KUCIOPOJa, CEPhI, a30Ta, pocdopa, yriepona, KpeMHUs

4.3

PuU3NUECKUE U XUMUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB-METAJIIOB: JIUTHS,
HaTpusA,  KajausA, MarHMs W KajablMsdA,  ajlIOMUHMA,  JKejlesa.
DIIEKTPOXUMHUYECKUN AT HAIPSIKEHUN METAIIIIOB

4.4

Ou3MUEeCKNe M XUMHYECKHME CBOWMCTBA  BOJOPOAHBIX  COCAWMHECHUH
HEMETAJUJIOB: XJIOPOBOAOPO/Ia, CEPOBOIOPOAA, aMMHUAKA

4.5

@u3znyecKkre 1 XMMUYECKUE CBOKMCTBA OKCUIOB HemeTasuioB: cepsl (IV, VI),
azora (II, 1V, V), docdopa (IlI, V), yrnepoga (II, IV), xpemuus (IV).
[Tonydenune OKCHUI0B HEMETAIIOB

4.6

XuMH4eCKUE CBOMCTBA OKCHUIOB: MeTalioB [A — IIIA rpynn, uunka, menu
(IT) u xene3a (11, III). TTomyyeHne OKCHUI0B METAILIIOB

4.7

XWUMHUYECKHE CBOWCTBA OCHOBaHUH U  aMpOTEPHBIX THUAPOKCHUJIOB
(Ha mpuMepe TUIPOKCUIOB aTOMHUHHS, >Keje3a, IuHKa). [lomydenwue
OCHOBaHUM 1 aM(OTEPHBIX TUIPOKCUIOB

4.8

O6mume XUMHYECKUE CBOKCTBA KHUCJIOT: XJIOPOBOJIOPOJAHOM,
CEpPOBOJIOPOAHOM, CEPHUCTOM, CEPHOM, a30THOMH, (pochopHOIi, KPEMHUEBOH,
yroiapHOM. OcoOble XMMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEpPHOM
1 a30THOM KuCIOT. [lonyyenne Kucior

4.9

OO0uue XuUMHUYECKHUE CBOMCTBA cpetHuX cotier. [lomydenue coneit

4.10

[Torydenne, coOupanue, pacrio3HaBaHKWE BOJOPOJIA, KHCIOPOIa, aMMHUaKa,
YTJIIEKKCIIOTO Ta3a B JJabopaTopuun

4.11

[Tomyyenne amMuaka, CEpHOM M a30THOM KHUCJIOT B IPOMBILLICHHOCTH.
OO6mIre cnocoObl MOIYYeHHS] METAIIOB

4.12

I'eneTnueckast CBA3b MCXKAY KJlaCCaMH HCOPTaHNYCCKHUX COGI[I/IHGHI/Iﬁ

XVMMUYECKUE PEAKLIUU
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5.1

Knaccudukanus XuMHUYECKUX pPEAKUUWA 1O Ppa3IMYHBIM MpU3HAKAM:
[0 YMCIYy U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
a3 dekTy, M0 UBMEHEHUIO CTENEHEW OKUCICHUSI XUMUUYECKUX IJIEMEHTOB

5.2

TernoBoit 3PheKT XUMUIECKON peakinu, TEPMOXUMUYECKUE YPABHEHHUS.
DK30- ¥ S3HAOTEPMHUYECKHE PEAKIUU. TePMOXUMUYECKUE YPABHEHUS

53

OKuCINTENBHO-BOCCTAHOBUTEIbHbBIE peaKIuH. Oxucnurenu
u  BoccraHoBuTenu. IIpomeccsl  OKHMCIEHMS U BOCCTaHOBJICHUS.
DNeKTPOHHBIA OanaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUN

54

Teopusa  BIEKTPOJUTHUYECKOM  nuccouuanuu.  KaTMOHBI,  aHWOHBI.
DNEKTPONUTHl M HEAIEKTpOoNUThl. CHUbHBIE U CJa0ble DJIEKTPOJIHTHL.
Crenenp qucconuanuu

5.5

Peakiiuu nonHoro ooMena. Y ciioBus MpoTEKaHUs peaKkIuii HOHHOTO 0OMEeHa,
IIOJIHBIE U COKPALIEHHbIC HOHHBIE YPABHEHUS PEAKLIMI

XUMHS U OKpY>Karolas cpena

6.1

BemecrBa u marepuasisl B IIOBCEJHEBHOM KU3HM 4esioBeKa. be3omacHoe
MCII0JIb30BAaHUE BEILIECTB U XMMUUYECKUX PEaKLUMid B J1a0OpaTOpUu U OBITY.
[IepBas moMOIIb IPH XUMUYECKUX 0’KOTaX U OTPABICHUAX

6.2

XUMHUYECKOE 3arpsA3HEHUE OKpyKarollel cpeapl (KUCIOTHBIE JOXKIU,
3arpsi3HEHHE TTOYBBI, BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAICHUS
[IpenenvHas nonmyctumas kKoHueHTpanus BemectB (I1K). Ponp xumum
B PEILIEHUU JKOJIOTUYECKHX MpobOsieM. YCulieHHe MapHUKOBOTO 3(ddexTa,
pa3pylLI€HUE 030HOBOTO CJIOA

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yrieposa, KpEMHUS U UX COEIUHEHUM
B OBITY, METUIIMHE, POMBIIIJIEHHOCTH U CEIbCKOM X03diicTBe. [Ipumenenue
METaJUIOB MU CIUIaBOB (CTajb, YYryH, IIOPATIOMUHUNA, OpoH3a) B OBITY
U TMPOMBIIIJIEHHOCTH WX coeAuHeHuil. [loHsATHE O KOppO3MM METaIoB,
OCHOBHBIE CITOCOOBI 3aUTHI UX OT KOPPO3HUH

6.4

[IpupoaHbIe UCTOYHUKH YTIEBOAOPOAOB (YTroiib, MPUPOIHEIN Ta3, HEPTH),
MPOJIYKTHI X TepepadoTku (OEH3MH), KX POJIb B OBITY U MPOMBIILIECHHOCTH

6.5

HepBOHaqaanHe IOHATHUS 00 OPraHN4YCCKHX BCHICCTBAX KAdK O COCANMHCHUAX
yrjiepoaa (MCTaH, 9TaH, 9THUJICH, AllCTHJICH, 3TAHOJI, TJIMLICPHUH, YKCYCHAasd
KI/ICJIOTa). [TonsaTrre 0 OMOIOTHYECKHA BaKHBIX BCIICCTBAX: XHUPAX, 6€JIK3X,
YIJIeBOJax — U UX POJIM B JKU3HU YCIIOBCKA

Pacuersr:

7.1

1o popMysiaM XUMHUYECKUX COSTMHCHUN

7.2

Macchl (MaccoBOil) T0JIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

IO XUMHWYCCKUM YPAaBHCHUAM
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