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denepanbHas pabouas mporpamMma 1Mo ydeOHOMY mpeamery «Xumus» (06a30Bblid
ypoBeHb) (mpemmeTHas 007acTh «EcCTecTBEHHO-HAydHbIC MPEIMETHI») BKIIOUYACT
MOSICHUTENbHYIO 3aIMCKY, COJIEp>KaHre 00ydeHus, INIAHUPYEMbIe pe3yJIbTaThl OCBOCHUS
IporpaMMbl TI0 XHMHUH, TEMAaTHYCCKOE ILIAHUPOBaHUE, TNepedeHb (Koaudurarop)
pacnpeqeNieHHbIX IO KjaccaMm IPOBEPSIEMBIX TPEOOBaHW K pe3ylibTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTesIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMsI U JIIEMEHTOB
COZICp)KaHUsI 10 XUMHH, TMepeYcHb (KOIU(pUKATOp) TNpPOBEPAEMBIX TpeOOBaHUIA
K pe3yJibTaTaM OCBOEHHUSI OCHOBHOHM 0Opa3oBaTeIbHOM MpOrpaMMbl OCHOBHOT'O OOIIETO
00pa30oBaHus U AJIEMEHTOB COICPKAHUS 110 XUMHUH.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHUM Ha YPOBHE OCHOBHOI'O OOIIEr0o OOpa30BaHUsSI COCTaBIICHA
HAa OCHOBE TpeOOBaHMN K pe3ylbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelibHOMN
porpaMMbl OCHOBHOTO oOmIiero oOpasoBanusi, mnpencraBieHHix B OI'OC OO0,
a Takke Ha OCHOBe (denepasibHONM pabodyeil MmporpaMMbl BOCHHUTAHUS U C y4ETOM
KOHIICTIIIUYA TPETNoJaBaHusl y4yeOHOro mpeamera «XuUMHsS» B 00pa3oBaTEIbHBIX
opranu3zanusix Poccuiickon denepannm.

[Iporpamma mo xumuu pa3paboTaHa C IEJIbI0 OKa3aHUs METOJMYECKOW MOMOIIU
YUUTEIIO B CO3/IaHUM paboyveil mporpaMMbl 10 y4eOHOMY TIPEAMETY.

[Iporpamma 1Mo XuMuu J1aeT NpeACTaBICHUE O LENAX, O0IeH cTpaTeru o0y4eHus,
BOCIIUTAHUS W  Pa3BUTUA  OOYyYAIOIIUMXCS  CpEJICTBaMH  Y4eOHOro  MpeameTa,
yCTaHaBJIMBaeT  O0s3aTEIbHOE  NPEAMETHOE  COoJepKaHue,  MpeaycMaTpUBaeT
pacrpeiesieHle ero Mo KjaccaM U CTPYKTYPUPOBAHUE MO pa3jiesiaM U TeMaM MporpamMMbl
0 XWMWH, OIpEHENsieT KOJIUYECTBEHHbIE W KAYECTBEHHbIE  XAPAKTEPHUCTUKU
COZICPXAHUSI, PEKOMEHAYEMYIO IMOCIEA0BAaTEIbHOCTh H3YYECHUSI XUMHH C YYETOM
MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€W, JIOTUKM ydeOHOro Tpoiiecca,
BO3PACTHBIX OCOOCHHOCTEM OOydYaroluxcs, OMpeAesieT BO3MOXKHOCTU MpeIMeTa
JUIsL peanu3aniid TpeOOBaHUW K pe3yibTaTaM OCBOCHMS OCHOBHOW 0Opa3oBaTEIbHOMN
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takxke TpeOOBaHUIA
K pe3yJibTaTaM OOy4eHHUs] XMMHUM Ha YPOBHE IieJied M3ydeHUs] MpEeAMEeTa U OCHOBHBIX
BHJIOB YU4eOHO-TIO3HABATEIILHON JEATEILHOCTH O0YYarOIIerocs 1Mo OCBOCHUIO YIeOHOT O
COJIepKaHUs.

3HaHWE XWMHH CIY)KUT OCHOBOM i  (OPMHUPOBAHUS  MHPOBO33PCHUS
00ydJaromierocsi, ero MpeACTaBICHU O MaTEePUATLHOM E€IMHCTBE MUPA, BAKHYIO POJIb
urpaoT (GopMupyemMbie XUMHUEH TPENCTABICHUS O B3aUMONPEBPAIICHUSX DHEPIUH
U 00 DBOJIONMH BEIIECTB B TPHUPOJC, O MYTSIX peHIeHUs TI00aTbHBIX MpoOIeM
YCTOMYMBOIO pAa3BUTHs 4YEJIOBEUECTBA — CHIPbEBOM, DJHEPreTUUYECKOM, IHUIIEBOU
U DKOJIOTMYECKOM 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yyeHue xuMuu:

CIOCOOCTBYET peann3alud BO3MOXKHOCTEH JIJIsi caMOpa3BUTHUS U (HOPMUPOBAHUS
KyJIbTYphI JIMYHOCTH, €€ 0011eH 1 (YHKITMOHATBHON TPaMOTHOCTH;
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BHOCUT BKJaJ B (OpPMHUpPOBAHWE MBIIJICHUSI W TBOPYECKUX CHOCOOHOCTEH
OoOyJarolmmxcs,  HABBIKOB  HX  CAMOCTOSITENIbHOM  y4eOHOM  N1eATelIbHOCTH,
DKCIIEPUMEHTAIBHBIX W HCCIEAOBATENbCKUX  yYMEHHMM,  HEOOXOIUMBIX  Kak
B MTOBCEIHEBHOM JKU3HU, TaK U B MPOPECCUOHATIHLHOU IEATEILHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBILIUICHHUS, 3aKJI1a/IbIBA€T OCHOBBI IIEJIOCTHOTO
B3[JIA/Ia HAa EAMHCTBO TMPHUPOABI U YETOBEKa, SBISETCS OTBETCTBEHHBIM STaloM
B (D OPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00Yy4arOIINXCS;

coco0CTBYeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTMYECKOE 00pa3oBaHUE
00yJarommxcs.

JlanHple HampaBieHUs B OOYUYEHHH XHUMHH OOECIEeUMBaIOTCS CrenupuKoi
COJIEpKaHMs y4eOHOr0 MpeIMeTa, KOTOPBIN SIBIAETCS MeIarornieck aJarTHPOBAHHBIM
oTpakeHHeM 0a30BOM HAyKH XUMHUH Ha OMPEICIICHHOM JTalle €€ Pa3BUTHUA.

Kypc xumMum Ha ypoOBHE OCHOBHOI'O OOIIEro 0OOpa3oBaHMS OPHEHTUPOBAH
Ha OCBOCHHE OOYYAIOMIMMHKCS CHCTEMbI MEPBOHAYAIBHBIX MOHSITHH XWMHUH, OCHOB
HEOPraHW4YeCKOW XMMHUU U HEKOTOPBIX OTAEIbHBIX 3HAUYMMBIX MOHSITUA OpPraHU4eCcKON
XUMUH.

CrpykTypa coaepkaHusi NporpaMmbl MO XUMHU CGHOPMUPOBaHA Ha OCHOBE
CUCTEMHOT'0 IOJX0/a K ee u3ydeHuto. ConeprkaHue CKIIabIBacTCA U3 CUCTEMbI TOHATHH
0 XMMHUYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATHH O XMMHYECKOW pEeaKiuu.
O0e »TH cucTeMBbl CTPYKTYPHO OPraHM30BaHbl IO MPHUHILMILY IOCIEAOBATEIBLHOTO
pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUUECKUX MPEACTABICHUI pa3HOTO YPOBHSL:

aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHMS,

[Tepuoanueckoro 3akona /.M. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

YYEHUS O CTPOCHUH aTOMa U XUMHYECKON CBSI3H;

IPECTaBICHUHN 00 AJIEKTPOIUTUUYECKOM TMCCOLMALIMY BEIIECTB B pacTBOpaXx.

TeopeTnueckne 3HaHUST PACCMATPUBAIOTCS HAa OCHOBE SMITMPUYECKU MOTYUECHHBIX
Y OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJTHOTO YPOBHS K JPYrOMY,
BBIMONHSAST  (QYHKIUU OOBACHEHWS ¥  MPOTHO3MPOBAHUS  CBOMCTB, CTPOCHUS
¥ BO3MOYKHOCTEH MPAaKTUYECKOTO MPUMEHEHHS U TOTy4eHHUsI U3YIaeMbIX BEIIECTB.

OcBoeHue MmporpaMMbl 10 XUMHUU CHOCOOCTBYET (POPMHPOBAHUIO MPEICTABICHUS
0 XMMHYECKOM COCTaBJISIIOIIEH HAYYHOW KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOMU
IPUPOJIBI, IICHHOCTHOT'O OTHOIIICHHUS K HAYYHOMY 3HAHHIO U METOJIaM ITO3HAHUS B HAayKeE.
M3yueHnre XUMHUH TPOUCXOIUT C MPUBJICYCHUEM 3HAHUHM U3 paHee U3yYCHHBIX yIeOHBIX
npeameToB: «Okpyxaromuii Mmupy», «bronorus. 5—7 knacce» U «Pu3nKa. / KJIacc.

[Ipy M3ydyeHUU XUMHUHM MPOUCXOIUT (POPMUPOBAHHE 3HAHUI OCHOB XMUMHUYECKOU
HayKH KakKk oOOJAacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW eATEIbHOCTU
YelloBeKa M KakK OJHOr0 M3 KOMIIOHEHTOB MMPOBOW KYIbTYpHL. 3ajadya y4eOHOTO
npeaMeTa COCTOMT B (DOPMHUPOBAHUU CUCTEMBl XMMHUYECKHX 3HAHUNA — Ba)KHEUIIMX
(GakToB, TOHSTHI, 3aKOHOB W TEOPETUYECKUX TMOJIOKEHHUH, TOCTYMHBIX O0000IIeHUN
MHUPOBO33PEHUYECKOr0 XapaKkTepa, sI3blka HayKd, B MPUOOLICHUH K HAyYHBIM METOJaM
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MO3HAHUS TPU H3YYCHUH BEIIECTB W XUMHUYECKHX peakiuid, B (HOPMUPOBAHHUH
¥ Pa3BUTHH TO3HABATEIHHBIX YMEHUW M WX MPUMEHEHUW B y4eOHO-TIO3HABATEIHLHOM
U yueOHO-HCCIEOBATEIbCKON  JEATENbHOCTH, OCBOCHUM TMpaBui 0O€30MacHOro
oOpallleHHsl C BelleCTBAMH B TTOBCEIHEBHOM KU3HH.

[Ipn w3ydeHMM XUMHUHW HA YPOBHE OCHOBHOTO 0O0ImIEro oOpa3oBaHUS BaKHOE
3HaYEHUE MTPUOOPETTN TaKUE IIEITH, KaK:

dbopmMupoBanue WHTEJUICKTYaJIbHO pa3BUTOM JMYHOCTH, TOTOBOM
K €aMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY NPHUHSATHIO PEIICHUH,
CIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSIM >KU3HU;

HaIPaBJICHHOCTh OOYYCHHMS HAa CHCTEMAaTHYECKOE MPHOOIICHUE OO0YJIarOIIXCs
K CaMOCTOSITEJIbHOM MO3HABATEIbHOW JESATEIbHOCTH, HAyYHBIM METOJAaM IO3HAHUA,
(GhOpMHUPYIOIIIM MOTHBAITUIO U PA3BUTHE CITOCOOHOCTEH K XUMUH,

oOecreyeHue ycaoBHil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YJaIONTUMUCS OIBITA
pa3HOOOpa3HOW JEATENbHOCTH, ITO3HAHWUS W CAMOIO3HAHUS, KIFOYCBBIX HABBIKOB
(KJTFOYEBBIX KOMITETCHIINH ), IMEIOIINX YHUBEPCAILHOE 3HAUEHUE IS PA3IMYHBIX BHIOB
NEesTeIbHOCTH;

dbopMupoBanue ob0me QyHKIIMOHATBEHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHCJIC YMEHUN OOBSICHITH M OLICHUBATH SIBJICHHS OKPY)KAIOIIETO MUPA, UCTIONIb3YS
3HAHUS W OIBIT, MOJYYEHHBbIE MPU U3YYCHUH XUMUHU, NPUMEHSTh UX MPU PEIICHUU
po0JIeM B TIOBCETHEBHOMW KU3HH M TPYJIOBOU JIEATCILHOCTH;

dbopMupoBaHue y O0O0yJaIONUXCS TYMAHUCTHYCCKUX OTHOIICHWW, TOHUMAHHMS
IIEHHOCTH XWUMHWYECKUX 3HAHUH JJI BBIPAOOTKH HSKOJIOTHYECKH IIEIECO00Pa3HOTOo
MOBE/ICHHS B OBITY W TPYAOBOHW IEATEIHHOCTH B IEJISIX COXPAHEHUS CBOETO 3J0POBBS
Y OKPYKAIOLIEH ITPUPOIHON CPEIbl;

pa3BUTHE€ MOTHUBAlMM K OOy4YEHHUIO, CHOCOOHOCTEH K  CaMOKOHTPOJIO
¥ CaMOBOCIIMTAHHWIO HA OCHOBE YCBOGHHS OOIIEUEIOBEUECCKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MPpOoGUIIs U HAMPABICHHOCTH JalbHEHIIIEro 00y4eHUsI.

OOmiee 4yncIO YacoB, PEKOMEHIOBAaHHBIX IS M3Yy4eHHs] Xumud, — 136 Yacos:
B 8 kimacce — 68 yacoB (2 yaca B Hezenmo), B 9 kiacce — 68 vacos (2 yaca B HEJEIIO).
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COJAEPKAHUE OBYUYEHUASA

8 KJIACC

IlepBoHayaIbHbIE XUMUYECKHE OHSATHS

IIpenmeTr xumuu. Poib XUMUM B )KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK. Tela
v BemecTBa. u3znueckre CBOMCTBA BEMIECTB. ArperaTHoe coCcTosiHUE BemecTB. [lonaTue
0 MeToAax TMo3HaHUs B XuMHUHU. Yucteie BemecTtBa W cMecu. CrocoObl pa3aesieHus
cMeceH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX JIEMEHTOB.
[IpocThie U CIIOKHBIE BEECTBa. ATOMHO-MOJIEKYJIIPHOE YYEHHE.

Xumuueckass (opmyna. BajJeHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
MMOCTOSTHCTBA cocTaBa BellecTB. OTHocuUTelbHasd aTomMHas Macca. OTHocuUTeIbHas
MOJIEKYJISIpHast Macca. MaccoBas 10711 XUMUYECKOTO 3JIEMEHTA B COCIMHEHU .

KomuecTro BemecTBa. Mosnb. Momsipaas Mmacca. B3anMocCBsi3b KOJIMYECTBA, MACCHI
W YHClla CTPYKTYPHBIX €JIMHMI] BellecTBa. Pacuersl mo QopMynaM XHMHYECKHUX
COCIUHCHUM.

DU3NYECKUE U XUMUYECKUE SABICHUA. XUMUYECKasd PEaKlUs U €€ NPU3HAKU. 3aKOH
COXpaHCHMSI MacChl BEIIECTB. XMMHUYECKHE ypaBHeHHUs. Knaccudukanus XMMUYECKUX
peakiuii (coequHEHuUs, pa3I0KEHuUs, 3aMEIIEHUs, OOMEHa).

Xumuueckuu d9KCnepumenm:

3HAKOMCTBO C XHWMHYECKOW TIOCYIOW, MpaBWwiaMu paboThl B JiabopaTopuu
U TpreMamMu oOpallieHus ¢ J1adOpaTOpHBIM O000PYJOBAaHUEM, U3YYCHHE U ONMUCAHUE
(bu3nYecKrX CBOMCTB 00pa3lloB HEOPTraHWYECKUX BEILECTB, HaOIOJeHNE (DU3NUECKUX
(naBieHWE BOCKA, TasTHUE JIbJla, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHACHCAIUS
BOAbI) W XUMHUYECKMX (TOpEHHE CBEYM, MPOKAJIMBAHUE MEIHOW TPOBOJIOKH,
B3aMMOJICHCTBHUE Meja C KHUCJIOTOM) SIBJICHWM, HAONIOJACHHE U OMUCAHUE MPU3HAKOB
NPOTEKAHUSI XUMUYECKHX peakiuil (pasnokeHue caxapa, B3aUMOJICHCTBHE CEpHOMU
KHCJIOTBI C XJIOpPHIOM Oapusi, pasnokeHue ruapokcuma meau (lI) mpu HarpeBanuwu,
B3aMMoOJIelicTBHE Kene3a ¢ pactBopoM cond meau (1), u3ydenne criocoOoB pasziesieHus
cMecedl (C TIOMOIIBIO MarHuTa, (QUIBTpOBaHHWE, BHITIAPUBAHUE, JUCTUJUISIINS,
xpoMarorpadus), MPOBEICHUE OYHUCTKU MOBAPEHHOW COJIM, HAOJIOJCHUE U OMHCAHUE
pEe3yIbTATOB TMPOBEICHUS OIbITA, WLUIIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS MaccChl,
CO3JITaHKE MOJIEJICH MOJIEKYIT (IIIapOCTEPKHEBBIX).

Baxneillnune npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kuciopoa — 31eMeHT 1 IpocToe BEIIECTBO.
HaxoxjeHue Kuciopona B MpUpone, GU3NYECKUE M XMMHUYCCKUE CBOMCTBA (peakiuu
ropeausi). Oxcuael. I[lpumenenune kucinopoga. CrnocoObl MOMyYEHUS KHUCIOPOIa
B Jaboparopuu M mpombinuieHHOCTU. KpyroBopor kuciopoga B mpupoae. O30H —
aJUIOTpONHas MOAU(UKALINS KHCIOPO/Ia.
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TernoBoit >PpeKT XUMUYECKON peakiuu, TEPMOXHMMHUYECKHE YPaBHEHHS, IK30-
U SHJAOTEpPMHUYECKHE peakiuuu. TOIUIMBO: yrojb M METaH. 3arpsA3HCHUE BO3/1YXa,
yCUJICHHE TTapHUKOBOTr0 3¢ (deKTa, pa3pylmeHrue 030HOBOTO CJIOS.

Bopopon — sneMeHT U mpocToe BeliecTBO. HaxokaeHue Boopoja B MPHUPOJE,
bu3ndyeckre M XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOoO0bl mMmonydeHus. KucmoTsl
1 COJIH.

MosnsipHblii 00beM razoB. PacueTsl o XUMHUYECKUM YPABHEHUSIM.

dusnyeckre CBOMCTBa BOJbl. Boga kak pacrBopurens. PactBopsl. HackliienHbie
Y HEHACBHIIIIEHHBIE PACTBOPHI. PAacTBOPpHMOCTH BElIECTB B BoJie. MaccoBas J0J1s1 BEIIECTBA
B pacTBope. XMMHUUYECKHE CBOMCTBa BOJAbl. OcCHOBaHMS. Pojb pacTBOPOB B MpUPOIE
U B XKU3HU uesioBeka. KpyroBopoT BOJbI B mpuUpoje. 3arpsi3HEHHE MPUPOJIHBIX BOJI.
OxpaHa ¥ 0YUCTKA NPUPOIHBIX BOJI.

Knaccudukanus Heopranudeckux coeauHeHuid. Okcuawl. Kiaccudukarus
OKCHJIOB: coJieo0pa3yrolre (ocHOBHEIE, KHCJIOTHBIE, amM(pOTepHBIE)
u HecoseoOpasyromue. HomeHkmatypa okcuoB. uznueckue 1 XMMUYECKUE CBOMCTBA
okcuaoB. [lonydeHne OKCUI0B.

OcHoBanus. Knaccudukaius OCHOBaHUH: MIEIOYM U HEPACTBOPUMBIC OCHOBAHUSI.
Homenkmarypa ocHoBaHuni. OuU3MYECKHUE W XUMHYECKHE CBOMCTBA OCHOBAaHUM.
[TosmyyeHne OCHOBaHUM.

Kucnorel. Knaccudukarmuss kucinor. Homenknatypa kucior. @usznueckue
Y XMMUYECKHUE CBOMCTBA KUCIOT. P aktuBHOCTHM MeTaiuioB H.H. bekerosa. [lonydenne
KHCJIOT.

Comu. HomeHknarypa cosen.

DU3NYECKUE U XUMUYECKHE CBOMCTBA coiei. [lomyuenue cosei.

['eHeTnueckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCTUHCHUM.

Xumuyeckuiul sKcnepumenm:

Ka4eCTBEHHOE OIpECICHUE COAEPKAHUS KHUCIOpOoJa B BO3JyXe, MOJYYEHHUE,
coOupaHue, pacro3HaBaHWE M H3YUYECHHE CBOMCTB KUCJIOpOJa, HaOMIOACHUE
B3aMMOJICHCTBUSI BEIIECTB C KHUCIOPOJIOM U YCIOBHS BO3HUKHOBEHHUSI U TMPEKpaICHUS
ropenus (Iokapa), O3HAKOMIIEHHE C OOpas3llaMH OKCHIOB M OIIMCAaHHE WX CBOMCTB,
MOJIy4eHHUE, COOMpaHue, Pacro3HaBaHUE W H3YYCHHE CBOMCTB Bojopona (ropeHue),
B3auMoeiictBue Bogopoma ¢ okcumom wMeau (1)  (BO3MOXKHO —HCIOIB30BaHHE
BUCOMATEPUAIOB), HaOJIIOAEHHE O00pa3loB BEIIECTB KOJUYECTBOM 1  MOJIb,
Hcce0BaHNE OCOOCHHOCTEM pPAacTBOPEHMS BEIIECTB C Pa3IMUYHONM PaCTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONMPEAECICHHON MaCCOBOM JI0JIEH paCTBOPEHHOT'O BEIIECTRBA,
B3aMMO/ICHCTBHE BOJIBI C METaUIaMU (HaTpUEM M KayibliieM) (BO3MOYKHO HUCIIOIb30BaHHE
BHICOMATEPUAIOB), HMCCIEAOBaHNE OOpa3l[0OB HEOPraHWYECKUX BEIICCTB Pa3IHUHBIX
KJIaCCOB, HaAOIIOJEHWE HW3MEHEHHS OKpAaCKHM WHIMKATOPOB B PacTBOpPaxX KHCIOT
U I1esIoueii, n3yuenue B3aumoeiicTeus okcuaa meau (1) ¢ pactBopoM cepHOM KUCITOTHI,
KUCJIOT C METallaMH, peakuuid HeUTpaiu3aluy, MOJIy4YEeHUE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOTO MeETajyla JPYyrdM U3 pacTBOpa COJH, peIIeHue
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DKCIIEPUMEHTAJIbHBIX 337a4 N0 TeMe «BaXHeWlme KiIacChl HEOPraHWYeCKUX
COEIMHEHU.

Iepuoguvyeckunii 3akoH u Ilepuogmyeckass cucreMa XUMHYECKHMX 3JJIEMEHTOB
A.NA. MenneneeBa. CtpoeHue aromoB. XumHuuyeckass CBf3b. OKHCINTEIBLHO-
BOCCTAHOBHMTEJIbHbIC PEAKINH

[lepBbie TOMBITKU KiIacCU(PUKAIIMA XUMHUYCCKUX 3JIeMeHTOB. [loHsATHE O Tpymmax
CXOJTHBIX 3JIEMEHTOB (II[EJIOYHBIC U IIEIOYHO3EMEIIbHBIC METAJLIbI, TAJIOT€HbI, UHEPTHBIC
ra3pl). DJIEMEHTBI, KOTOPBIC 00pa3yroT aM(POTEPHBIC OKCH/IBI U THIPOKCH/IBI.

[lepmognuecknii 3akoH. Ilepronnyeckas CcUCTEMAa XUMHYECKUX HJIEMEHTOB
J.N. MenneneeBa. KopoTkonepuoaHas u JiauHHONepuoaHas (Gopmel Ilepronnueckoit
cucreMbl xuMuueckux anemeHToB [[.1. Menaeneesa. [lepuons! u rpynnsl. usznueckuit
CMBICII TTOPSJIKOBOIO HOMEPA, HOMEPOB NEPUOA U TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX snaep. M3orombl. OnekTpoHbl. CTpoeHHe
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEpBHIX 20 XMMHYECKUX 31eMEHTOB [leproaudeckoit
cucrembl JI.M1. MeHnneneea. XapakTepucTUKa XHMHUYECKOIO JJIEMEHTAa IO €ro
noJjioxenuto B llepuonnueckon cucreme /.M. Meneneena.

3aKOHOMEpPHOCTH HW3MEHEHHsS paguyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TpymnmnaM M MEepUojaM. 3HAUYCHUE
[lepuognueckoro 3akoHa u lleppoandeckoil CHUCTEMBI XUMHYECKUX DJIEMEHTOB
JUISL pa3BUTHS HayKH U NpakTuku. J[.M. MeHneneeB — ydeHbI U rpa)KJaHMH.

Xumuyeckas  cBs3b. KoBaneHTHass (mosisipHass W HEMOJISIpHAsl)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. MIoHHAas CBS3b.

Crenenb okucneHus. OKHCIUTENBHOBOCCTAHOBUTENBHBIE peakiuu. lIpoueccsl
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuu dKCnepumenm:

U3y4eHHEe OOpa3l0B BEIIECTB METAUIOB M HEMETA/NIOB, B3aUMOJCHCTBHE
rUAPOKCHAA 1MHKAa C pacTBOpaMHM KHCJIOT W IIEJOYEH, NPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUA (TOpeHHUeE,
peaKIuu pa3aoKeHUs, COSTUHEHNS).

Meoicnpeomemmuvie cés3u

Peanmuzarnus MeXnpeIMETHBIX CBSI3¢M MNpU HM3YYCHWH XUMHUHM B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 UCITOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MTOHSATHH, TaK
U TIOHSITUM, SIBJISIONIUXCS CHUCTEMHBIMU JUISl OTIEIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4HOTO ITUKJIA.

OO61mue ecTeCTBEHHO-HAYUHbIC TTOHATHSA: HaAYYHBIM (PakT, TUMOTE3a, TEOpHUsl, 3aKOH,
aHajau3, CHUHTE3, KiIacCUpUKaIUs, TEPUOJUYHOCTb, HAOMIOJACHUE, SKCIEPUMEHT,
MO/JICTTMPOBAHUE, U3MEPEHHUE, MOJENb, SIBJICHUE.

®u3uka: martepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, H30TOIbI,
pPaIMOaKTUBHOCTh, MOJIEKYNA, OJIGKTPUUYECKUM 3apsij, BEUIECTBO, Telo, OO0BbeM,
arperaTHO€ COCTOSIHHME BEIIECTBAa, ra3, (PU3NUYECKUE BEJIMYUHBI, CIUHUIIBI U3MEPEHUs,
KOCMOC, IJIaHEeThI, 3Be3/bl, CONHIIE.
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buonorus: hotocunrtes, nprxanue, Guocdepa.
['eorpadms: aTtmocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIC IMOPOABI, IOJIC3HBIC
UCKOIIaeMbl€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BeiecTtBo 1 XUuMHYeCKas peaKkuus

Ilepmonnuecknii  3akoH. Ilepuomnueckas cuUCTEMa XUMHUYECKHUX DJIIEMEHTOB
J.. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KM, KAJIBLUUS U UX COCAUHECHHUU
B COOTBETCTBUU C MOJIOKEHUEM JJIEMEHTOB B llepnonnueckon cucrtemMe U CTpOEHUEM UX
aTOMOB.

CrpoeHune BeniecTBa: BUJIbl XUMUYECKOM CBSI3U. THIIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCMMOCTb CBOMCTB BEHIECTBA OT THMNA KPUCTAUIMYECKOM PEIIETKH W BHJIA
XUMUYECKOU CBA3HU.

Knaccudukanuss v HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMUXCS K PA3JIMYHBIM KJIACCAM HEOPTraHMYECKUX COEIUHEHUM,
TEHETUYECKas CBA3b HEOPIaHUYECKUX BEILECTB.

Knaccuukanuss ~ XMMHYECKHX ~ peakuil [0  pa3iMyHbIM  [pU3HAKaM
(mo 4ymcmy W cocTaBy y4acTBYIOIIUX B PEAKIMH BEUIECTB, MO TEIUIOBOMY Y(PQEKTy,
[0 W3MEHEHUIO CTENEeHENW OKHUCICHUS XUMHUYECKHX JJIEMEHTOB, IO OOpaTHMOCTH,
10 YYaCTHIO KaTalu3aTropa). JK30- U SHIOTCPMHUYCCKHE PEAKIIMH, TEPMOXUMHUYCCKHE
YpaBHEHHS.

[lonsiTue o0 ckopocth XuMHYeckol peakuuu. [loHsTne 00 0OpaTUMBIX
U HEOOpaTUMBIX XUMHUYECKHX peakuusax. [IoHSATHE O TOMOre€HHBIX U TeTEePOreHHBIX
peakiusax. [lomatme o karamuse. lloHsTme O  XMMHMYECKOM  PaBHOBECHH.
@akTOpHI, BIUAIOMINAE HA CKOPOCTh XMMUYECKOW PEAKIMH U IOJIOKEHHE XUMHUYECKOTO
PaBHOBECHS.

OKHUCANTENBHO-BOCCTAHOBUTEIILHBIE peakiuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON peakuun. COCTaBIEHUE YPaBHEHUN OKUCIUTEIBHO -
BOCCTAHOBHUTEJIbHBIX PEAKIMN C UCTIOIb30BAaHUEM METO/A FIEKTPOHHOIO OaslaHca.

Teoprst DPHAEKTPONUTHYECKON IUCCOUMALNM. OJIEKTPOJUTHI W HEINEKTPOJIUTHI.
Kartnonsl, aHuOHBl. MexaHU3M JUCCOLMALMM BEIIECTB C PA3NMYHBIMU BHUIAMU
xuMHuueckor cBs3u. Crenens aucconuanuu. CuiabHbIE U cladble 3JIeKTPOIUTHI.

Peakiuu moHHOrOo OOMEHa. YcCJOBHS TPOTEKAHUS PEaKIMii HWOHHOTO OOMEHa,
MOJIHBIE W COKpAICHHbIC MOHHBIC ypaBHEHUs peakiuid. CBONCTBA KUCJIOT, OCHOBAaHUM
U COJIeH B CBETE MPEJCTABICHUM 00 JICKTPOJUTUUECKOU auccoruaiuu. KauecTBeHHbIC
peakuuu Ha MoHbI. [IoHATHE O TMAPOIU3E COJIEH.

Xumuueckuil 9KCnepumeHm:
O3HAKOMJIEHHE C MOJEISIMH KPUCTAUIMYECKUX PEHIETOK HEOPraHWYECKHX
BEIIIECTB — METAIOB M HEMETAIUIOB (TpaduTa M ainMasa), CI0XKHBIX BEIIeCTB (XJIopuia
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HaTpusl), UCCIENOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakli OT BO3ICUCTBUS
pa3nuYHbIX (PAKTOPOB, WCCIEOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mporecca JUCCOIHAIIMM  KUCJIOT, IIeJIoued W cojed (BO3MOXHO HCIOJIb30BaHHUE
BHCOMATEPUAJIOB), MPOBEACHUE OIBITOB, WUIIOCTPUPYIOIIMX MPU3HAKK IPOTCKAHHS
peakiuii HOHHOro oOMeHa (0Opa3oBaHHE OcajIKa, BBIACICHUE ra3a, 00pa3oBaHKUE BOJIbI),
OTBITOB, WJUTIOCTPUPYIOIIMX IPUMEPHl OKHCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM
(ropeHue, peakuMH Pa3IOKECHHS, COCIAMHEHHUs), paclo3HaBaHUE HEOPraHUYECKHUX
BEILECTB C MOMOIIbIO0 KAYE€CTBEHHBIX PEaKIMil Ha MOHBI, PEIIEHUE IKCIEPUMEHTATBHBIX
3aj1ad4.

HemeTa/uibl 1 MX COeAMHEHUA

OO6mast xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHbIE
cTeneHu okucieHus. CTpoeHue u PU3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB.
XuMUYeCKHe CBOMCTBA Ha mpuMepe xyopa (B3aUMOICHCTBHE C MeETaulaMH,
HeMeTaUlaMH, iesodamu). Xiaopoogopoa. ColsiHash KUCIIOTa, XUMHUYECKHAE CBOWCTBA,
IIOJIyYEHNE, IPUMEHEHNE. J[efCTBUE XJI0pa U XJIOPOBOAOPOAA HA OPraHMW3M YEJIOBEKa.
Baxwuelimue xJ10puabl U KX HAX0XKJICHUE B IPUPO/IE.

O6mas xapakrepuctuka 351eMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIE CTETIEHH OKUCIICHHUS.

Crpoenne u (uznueckre CBOWCTBA IPOCTBIX BELIECTB — KHUCIOPOAAa U CEpBHL.
AmnnoTponHble MOAM(PUKAIMUA KHUCIOpPOJa W cepbl. XUMHUYECKHE CBOWCTBA CEPHI.
CepoBoopos, cTpoeHue, (pu3nYecKue M XUMHUYecKue cBoWcTBa. OKCHUIBI Cepbl Kak
NPEICTaBUTENN KHUCJIOTHBIX OKCHJIOB. CepHasl KHCIIOTa, (PU3NYECKHE M XUMHYECKUE
cBoicTBa (OOIIME KaK MPEICTABUTENS Kilacca KUCIIOT U crieluduueckue). XuMHICCKHE
peaxiuu, Jexalire B OCHOBE IMPOMBILIUIEHHOTO COoco0a MOIYy4eHHUs] CEPHOM KHCIIOTHI.
[Ipumenenue. Conau cepHOM KHUCIIOThI, KA4ECTBEHHAs peakuus Ha Cyibpar-uoH.
Haxoxnaenne ceppl WM €€ COCIMHEHWH B MNPUPOAEC. XHUMHUYECKOE 3arpsa3HEHUE
OKpY)Karollel Cpelbl COCTUHEHUSIMU Cepbl (KUCIIOTHBIE JTOKIU, 3arps3HEHHE BO3AyXa
¥ BOJIOEMOB), CITOCOOBI €T0 NPEAOTBPAIICHHUS.

O6mras xapakrepuctuka s1emMeHToB VA-rpynmbel. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEPHbIE CTENIEHU OKHUCIICHUS.

A30T, pacnpocTpaHeHHEe B Mpupoje, (puznueckue U XHUMHYECKHE CBOWCTBA.
Kpyrosopotr a3zora B mpupoje. AMMHAK, €ro (U3NYECKHE U XUMHUYECKUE CBOWCTBA,
MOJyYEHUE u MIPUMEHEHHE. Comu aMMOHHSI, ux buzngeckue
U XUMHUYECKHE CBOMCTBa, mpuMmeHeHue. KadecTBeHHas peakidsi Ha WOHBI aMMOHHMSI.
A30THas KHCJIOTa, ee MOoJydyeHHe, (pU3UUeCKue W XUMHUYecKkue cBoicTBa (00mIue Kak
NpeACTaBUTENA Kiacca KUCIOT U creruduueckue). Vcmonb30BaHne HUTPATOB U COJICH
aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX YAOOpeHH. XHWMHUYECKOe 3arps3HEHue
OKpYXarolen cpeaibl COEAMHEHUSAMM a30Ta (KUCJIOTHBIE JTOXKIH, 3arps3HEHUE BO31yXa,
TIOYBBI U BOJOEMOB).

®ochop, ammorponHbie Momupuranuu (ochopa, duzHUECKHEe U XUMHUUYECKHE
cBorictBa. Oxcua dochopa (V) u dochopHas kuciora, GU3NUECKHE U XUMHUCCKHE
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cBoiicTBa, momydeHue. McmonmpzoBanue QochaToB B KauecTBE MHUHEPAIBHBIX
yI0OpEHUH.

O6mas xapakrepuctuka 31eMeHToB |VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHN OKHUCIICHUSI.

Yrnepoa, anaoTpornHbie MOAU(UKAIINY, PAaCIPOCTPAaHEHUE B IPUPOJE, (hru3ruecKue
U XUMHUYeckue cBoiicTBa. Ajcopouus. KpyroBopor yriepoma B mpuponae. OKCHIbI
yriaepoja, ux (U3N4YecKue U XUMUYECKHUE CBOMCTBA, JIEUCTBUE HA JKUBBIE OPraHU3MBI,
NOJydeHHE U MPUMEHEHHE. JKOJOTHYECKHE IMpPOOJIEeMbI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), runoresza ria00ajapbHOrO MOTEIUICHHS KJIMMAaTa, HMApHUKOBBIN 3(deKT.
VYronbpHas KUCIIOTa U €€ COJH, UX (PU3NYECKHE U XMMHUYECKHE CBOICTBA, MOJydeHUE
u npumenenue. KadecTBeHHass peakuus Ha KapOoHar-uoHbl. Mcnosb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIILIEHHOCTH U CETTLCKOM XO3SIICTBE.

[lepBoHavanpHble TOHATHA 00 OPraHMYECKHX BEIIECTBAX KAaK O COCIWHEHUSX
yriepofa (MeTaH, 3TaH, STWJICH, alleTHJICH, STaHOJ, TJHUIICPHH, YKCYCHas KHCJIOTa).
[IpupoaHbIC HCTOYHUKH YIIIEBOIOPOIOB (Yroib, MPUPOTHBIN ra3, HE(PTH), MPOTYKTHI HX
nepepaboTku (OCH3MH), UX POJIb B OBITY M MPOMBIIIICHHOCTH.

[TonsiTie 0 OMONTOTMYECKN BaKHBIX BEIIECTBAX: KUPAX, OCNKaxX, YraeBoaax — U UX
pOJIM B JKU3HU 4eNloBeKa. MarepuaabHOE €JMHCTBO OPraHUYECKUX M HEOPraHUYECKUX
COCIMHEHU .

KpeMHuii, ero ¢uznyueckre 1 XMMUYECKHE CBOMCTBA, MOJYYEHUE U NPHUMEHEHHE.
CoenuHenus: kKpeMHUs1 B npupoje. OO0mue npenctasieHuss o0 okcuue kpemuus (1V)
U KpemHHEeBOW kuciore. CWIMKaThl, HMX HCIOJIb30BaHUE B OBITY, MEIUIIUHE,
MPOMBITIIEHHOCTH. BaskHeime cTporuTeabHbIe MaTepHaIbl. KEpaMUKa, CTEKJIO, [IEMEHT,
oetoH, xene300eToH. I[IpoGiembl 0€30mMacHOrO HCHOMB30BAHUS  CTPOUTEIBHBIX
MaTepuajoB B IOBCEIHEBHOM KU3HU.

Xumuveckuu dSKCnepumenm:

M3ydyeHHe oO0pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJISTHOM KHCIIOTHI,
MPOBEJICHNE KAUYE€CTBEHHBIX PEAKIMN Ha XJIOPU-MOHBI U HAOIIOJEHUE MPU3HAKOB HMX
POTEKAHUSI, OMBITHI, OTpa)xkaroume (pU3nuecKue W XUMHUYECKHE CBOMCTBA rajoreHOB
U UX COeIWHEHWH (BO3MOXHO WCIIOJL30BAHUE BUJICOMATEPHAIIOB), O3HAKOMIICHHE
c oOpa3naMu XJIOPHIOB (TaJIOTCHUIOB), O3HAKOMIICHHE C OOpa3ilaMu Ccepbl U ee
COEIMHEHUSAMH (BO3MOXHO HCIIOJIb30BAaHUE BUICOMATEPUAIIOB), HAOIIIOCHHE TIpoIiecca
o0yrnuBaHUs caxapa MoJ JEHCTBUEM KOHIIEHTPUPOBAHHON CEPHOW KHUCIIOTHI, H3y4eHUE
XUMUYECKUX CBOWCTB pa30aBICHHONW CEPHOM KHCIOTHI, MPOBEICHUE KAaYECTBEHHOMU
peakuuu Ha cynb(aT-MOH U HAOIIOJEHUE MpHU3HAKA €€ MPOTEKAHMs, O3HAKOMIICHUE
¢ (usmyeckumMu cCBOWMCTBaMH a3oTa, ¢ochopa W WX COCIUHECHHHA (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHATIOB), 0OpaslaMH a30THBIX U (POCHOPHBIX yHO0OpEeHUH,
noJlydyeHue, coOMpaHue, paclo3HaBaHWE U U3YUYECHHE CBOWCTB aMMHaka, MPOBEICHHE
KAaueCTBEHHBIX peaKInii Ha MOH aMMOHHUS U (ochaT-uoH M U3YdEeHHE MPU3HAKOB HUX
[IPOTEKAHUs, B3aUMOJECHUCTBUE KOHLEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEIBIO
(BO3MOXKHO HCIOJB30BAaHHE BUICOMATEPUANIOB), U3yUCHUE MOJIEICH KPHCTAUIMYCCKUX
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pemeTok anmasa, rpaduta, QyIepeHa, O3HAKOMJIEHHE C TIPOILECCOM  aicopOIuu
PAcCTBOPCHHBIX BEIIECTB AKTHBUPOBAHHBIM VIJIEM MW YCTPOHCTBOM IIPOTHBOra3a,
HOJIy4YeHHEe, CcOOMpaHMe, pAclO3HABaHWME W HM3yYCHHE CBOWMCTB YIJICKHCIIOTO Tras3a,
NPOBEJICHHE KAa4YeCTBEHHBIX pPEaKIWi Ha KapOOHAT W CUJIMKAT-HOHBI U HM3YyYCHHE
NPU3HAKOB WX  NPOTCKaHMS, O3HAKOMIICHHE C  TPOAYKIHCH  CHIIMKATHON
NPOMBIIIJICHHOCTH, PEIICHUE SKCICPUMEHTAIBHBIX 337ad 1Mo TeMe «Baxuelnme
HEMETAJUIBl M UX COCTMHCHUS.

MeTaJibl 1 MX COCAMHEHUSA

OOmast xapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU HX
nonoxeHus B llepuonnueckon cucreme xumuueckux emeHToB /.M. MenneneeBa n
cTpoeHust aTtoMoB. CTpoeHHE MeETauioB. MeTaliMyeckass CBA3b U METAJUIMYECKas
KpUCTAJUIMYECKAs peEleTKa. OJIEKTPOXUMHUYECKHM psA  HANpsHKEHUH  METalIoB.
duznyeckre U XUMUYECKHEe CBOMCTBA MeTaToB. OOIIIME CIIOCOOKI MOTYyYEHUS METaJIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CILiaBbl
(cTanb, 9yryH, IopaTrOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY M TPOMBIIILJICHHOCTH.

[llemounsle MeTamibl: mnonokeHue B llepuogmyeckorn cuCTEME XHMHUYECKHX
anementoB JI.M1. MeHnneneeBa, CcTpoeHHEe HX aTOMOB, HAaxXOXJIECHHE B IIPUPOJE.
dusnueckue W XMMHUYECKHE CBoWcTBa (Ha mpuMepe HaTtpus W Kajus). OKCHIIbI
Y TUJIPOKCUIBI HATPUSA U Kaus. [[puMeHeHre MIEeTOYHBIX METAJUIOB U KX COCIUHEHUN.

[{erouHO3EMENBHBIE METAJUIBI MAarHUK M KAJIBLUI: TOJIOKeHUE B [leproanueckon
cucTeMe XuMu4eckux 3neMeHToB .M. MenaeneeBa, CTpoeHHME UX aTOMOB, HAXOKICHUE
B npupoje. Pusnyeckue U XMMHUYECKHME CBOWCTBA MarHus M Kajblus. BaxkHeunmme
COeIMHEHMS Kajblusg (OKCHJ, THUAPOKCUI, coir). JKECTKOCTh BOIBI M CIOCOOBI €¢
YCTPAHEHHUSI.

AmoMuHHN: TIONOXKeHHEe B lleproanueckoil cucTeMe XUMHUYECKUX JJIEMEHTOB
.. MenneneeBa, CTpOECHHE aToma, HaXOXAEHHE B mnpupoaec. Pusmyeckue u
XUMUYECKUE CBOMCTBA aMiOMUHUA. AMQOTEpHBIE CBOICTBA OKCHJIA W THAPOKCUIA
AJFOMUHUSL.

Kenezo: mnonoxenne B Ileppoguyueckor CHCTEME XUMHUYECKHX JJIEMEHTOB
.. MenneneeBa, CTpOEHHE aToMa, HaxXOXAEHWE B Tmpupoae. Duznueckue
U XHMHUYECKHE CBOMCTBA eie3a. OKCHIbI, THAPOKCHAB U coiu xene3a (I) u xenesa
(1), mx cocTaB, CBOMCTBA U MOJIyYCHHUE.

Xumuueckuil 9Kcnepumenm:

O3HAKOMJICHHE C 00pa3llaMy METaUIOB M CIUIaBOB, MX (DU3UYECKUMU CBONCTBAMH,
U3ydeHHE  PE3yJIbTaTOB  KOPPO3WHM  METAIOB  (BO3MOYKHO  HCIOJIb30BAaHHE
BHICOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOAECHCTBHS OKCH/IA KaIbLKs M HATPHUS C BOIOM
(BO3MOYKHO HCITOJIb30BAHNE BUACOMATEPHAIOB), HCCIICIOBAaHHE CBOMCTB JKECTKOM BOIBI,
npoliecca ropeHus JKeye3a B KUCaopoe (BO3MOXKHO UCIOJb30BaHNE BUICOMATEPHATIOB),
NPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX peakliii Ha MOHBI (MarHus, KaabIUs, aTFOMUAHUS,
nuHka, sxkene3a (l1) u xenesa (1), menu (I1), HaOmIOMEHNE M ONMMCAHHWE MPOIECCOB
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OKpaIIUBaHMs TUIAMEHU MOHAMHU HATPHs, Kaausl M KaJbIUs (BO3MOXKHO HCIIOIH30BAHUE
BHJICOMATEPUajIOB), HCCIEAOBaHNE aMQpOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS
TUAPOKCHAA IIMHKA, PEIICHHE OJKCIEPUMEHTAIBHBIX 3adad 1o Teme «Baxueliue
METAJUIBI U UX COCAUHEHUS.

XuMHS M OKpPY:KAOLIaA cpeaa

BemecrBa u Marepuanbl B TOBCEIHEBHOM JKHU3HM 4YeJlOBEKa. be3omacHoe
UCIIOIb30BAaHUE BEHIECTB M XMMHUYECKMX peakiuii B ObiTy. IlepBas momoib
IIPY XUMUYECKUX 05KOTaX U OTPABIICHUSX.

XUMHYECKOe 3arps3HEHHE OKpYXaromied cpeabl (mpeaenbHas —JAOMyCTHMAs
koHieHTpanus BemiecTB (nanee — IIJIK). Ponp Xumuum B pemieHUHd SKOJIOTHYECKHUX
poOJieM.

Xumuueckutl SKCnepumenm:
U3ydeHHe OOpa3lloB MaTepHaioB (CTEKJIO, CIUIABbl METAJUIOB, MOJMMEPHBIC
MaTepHaJIbl).

Meorcnpeomemmnule cés3u

Peammzanmsi MeXmpenIMeTHBIX CBsi3el mpu u3ydyeHnn xumuu B 9  Kiacce
OCYILIECTBIIETCS YEPE3 UCIIOJIb30BAHNE KaK 00X €CTECTBEHHO-HAYUYHbIX IOHATUH, TaK
U TOHATHM, SBJSIOMIMXCS CHUCTEMHBIMU JJISI OTHAEIbHBIX IPEIMETOB €CTECTBEHHO-
HAy4YHOTO LUKJIA.

OO1re ecTeCTBEHHO-HAYYHbIE MMOHATHA: HAYYHbIN (PaKT, TMIIOTE3a, 3aKOH, TEOPHS,
aHalM3, CHHTE3, Kiaccu(uKalus, NEePUOAUYHOCTh, HAOIIOACHUE, DSKCIEPUMEHT,
MOJICJTMPOBAHKE, W3MEPEHUE, MOJIENb, SIBICHHE, NMApHUKOBBIM 3(PQEeKT, TEeXHOIOrus,
MaTepUabl.

®uzuka: maTepus, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIbI,
pPaZvoaKTUBHOCTb, MOJEKYJA, DJEKTPUUYECKUHN 3apsij, MPOBOAHUKHU, MOJIYIPOBOJHUKH,
TURJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TE€JO, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHCTAJUIMYECKasi pEIIETKa, CIUIaBbl, (QU3NUYECKUE
BEJIMYMHBI, €IUHUIBI H3MEPEHHs, KOCMHYECKOE NPOCTPAHCTBO, IUIAHETHI, 3BE3/bI,
Connre.

buonorus: ¢otocunre3, apixaHue, Ouochepa, HIKOCUCTEMA, MHUHEPAIbHbBIE
yI00pEeHHsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHBIE BELIECTBA.

I'eorpadus: atMmocdepa, ruapocdepa, MUHEpabl, TOPHBIC IMOPOJIbI, IOJIE3HBIE
UCKOIMaeMbl€, TOTIMBO, BOJHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

WN3ydeHue XUMUM Ha YPOBHE OCHOBHOIO 0OIIEro 0oOpa3oBaHUs HANPAaBIEHO
Ha JIOCTH)KEHHE OOYYaroIIMMHCS JHMYHOCTHBIX, METAlpEeIMETHBIX W MPEAMETHBIX
pE3yIbTaTOB OCBOEHMSI YU€OHOI 0 MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS IMPOTPAMMBI OCHOBHOT'O OOIIIEr0 00pa30BaHMsI
JOCTUTAIOTCI B XO0J¢ OOYyYeHHs XHMHH B CIMHCTBE Y4COHOH M BOCIUTATCIHLHOM
JCATCIIbHOCTH B COOTBETCTBHH C TPAAUIIHOHHBIMH POCCUHCKUMH COLUOKYJIbTYPHBIMU H
JyXOBHO-HPAaBCTBCHHBIMHM IIEHHOCTSMU, IIPUHATHIMU B OOIIIESCTBE MPaBUJIaMU M HOPMaMH
MIOBCICHMS M CIIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHUS, CAaMOPa3BUTHUS U COIMAIIA3AIIHH
00yJarommxcs.

JIMYHOCTHBIE pe3yIbTaThl OTpaKaroT TOTOBHOCTh 00 yJaronuxcs
PYKOBOJICTBOBATbCS CHUCTEMOW IMO3MTHBHBIX I[EHHOCTHBIX OPHCHTAIIMH M pPaCIIMpPECHUC
OIBITA JACITCIFHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpuoTH4YeCKOro BOCIUTAHMA:

LICHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
U HAy4HOMY HACJIECIMIO, IIOHMMAaHUSA 3HA4YCHUS XUMHUYECKOM HAyKd B JKU3HHU
COBpPEMEHHOI0  00IIecTBa, CHOCOOHOCTH BIAAETh JIOCTOBEpHOW HH(popManuen
O TEPEeNOBbIX JOCTWKECHHUAX M OTKPBITUAX MHUPOBOM U OTEYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUPA U OOIECTBA,;

2) rPasKIAHCKOr0 BOCIIUTAHUS:

MPEICTABJIEHUS O COUMAIBHBIX HOPMaxX U MPABUIIAX MEKIMYHOCTHBIX OTHOLICHUI
B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, y4eOHO -
HCCJIEAOBATEIBCKOM, TBOPYECKOM W JPYIMX BHIAX JEATECIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM  JICATEILHOCTH IIPH  BBHITIOJHCHUU  Y4COHBIX,
MO3HABATEIBHBIX 32124, BRIMOJTHEHUHU XUMHYECKUX IKCIIEPUMEHTOB, CO3/IaHUHN YISOHBIX
MIPOCKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAHHUIO M B3aWMMOIIOMOIIM B IIPOLECCE ATOU
yu4eOHOU NESITEeIbHOCTH, TOTOBHOCTU OLICHMBATh CBOE MOBEACHUE M TOCTYIKH CBOUX
TOBApUILIEW C MO3ULUHUM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUA
MIOCJIEICTBUM ITOCTYIIKOB,;

3) HEeHHOCTH HAYYHOI'0 TIO3HAHMSA:

MHUPOBO33PEHUYECKUX NPEACTABICHUNA O BEIIECTBE M XUMHUUYECKOM pEAKLUU,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M COCTABJISIIOLINX OCHOBY
JUTSl TIOHMMaHUsSl CYITHOCTH HAyYHOW KapTUHBI MHpA, TPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C IMPUPOJHOM CPENOH,
O POJIM XMMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;
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[I03HABATEIbHBIX MOTHBOB, HANPABICHHBIX HAa IIOJIyYEeHUE HOBBIX 3HAHUU
0 XUMHH, HEOOXOUMBIX JJIs1 OOBSICHEHHS HA0II01aeMbIX TIPOIIECCOB U SIBICHUM;

MO3HABATENIbHONW, MHMOPMALIMOHHOW M YHUTATEIbCKOW KYJIBTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl ¢ yueOHBIMU TEKCTaMH, CIIPAaBOYHOM JTUTEpaTypoOid,
JOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU MH(OPMALIMOHHBIX TEXHOJIOTUA;

UHTEpeca K OOY4YeHHI0O U [O03HaHMIO, JI0003HATEIBHOCTH, T'OTOBHOCTHU
U CIIOCOOHOCTH K caM000pa30BaHUIO, IPOEKTHOM U MCCIIEA0BATENbCKON IEATEIbHOCTH,
K OCO3HaHHOMY BbIOOpY HAIPaBJIECHHOCTH U YPOBHS OOYyU€HUs B JaJIbHEHIIEM;

4) opMupPOBaHNS KYJIBTYPbI 3[10POBbSI:

OCO3HAaHMs LEHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 370pPOBBIO,
YCTAaHOBKHM Ha 3[I0POBBIA 00pa3 KU3HU, OCO3HAHMS MTOCIECACTBUN M HENPHUITHUS BPEIHBIX
npuBbIUeK (YIOTpeOJICHUS] alKorojsl, HApKOTHKOB, KYpPEeHUs), HEOOXOAMMOCTH
coOJIIOICHUST TIpaBUJI 0€30MacHOCTH MPU OOpAIEHUM C XUMHUYECKUMH BEIIECTBAMU
B OBITY U peajbHOM KU3HU;

5) Tpy10BOIr0 BOCTIMTAHUSI:

MHTEpeca K NPAKTUYECKOMY HM3Y4YEHHUIO Mpodeccuii U Tpyda pa3iMdHOro poja,
YBaO)XXCHUE K TPYAY M pe3yJibTaTaM TPYAOBOW NEATEIBbHOCTH, B TOM YHUCJIE HA OCHOBE
NPUMEHEHUSI TPEIMETHBIX 3HAaHUW MO XWMHH, OCO3HAHHOTO BhIOOpAa MHAMBUIYATbHOM
TPAaCKTOPUMU MPOJOJDKEHUs 00pa3oBaHMA C Y4YE€TOM JIMYHOCTHBIX HHTEPECOB
U CHOCOOHOCTM K XHMMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH, YCIelmHON
npodeccuoHaNnbHONW AESATENBHOCTH M Pa3BUTUS HEOOXOAUMBIX YMEHHH, TOTOBHOCTb
allarTHpOBaThCs B MPOPECCHOHANIBHOM cpefie;

6) 3K0JI0rM4ecKOro BOCIUTAHUS:

AKOJIOTUUECKH 11€JIECOO00PAa3HOTO OTHOIIEHUSI K MPUPOJE KaK HUCTOUYHHMKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMSI, TOHUMAaHUS IIEHHOCTH 3JI0POBOTO U 0€30MacHOTO
oOpaza KW3HHM, OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (HU3NYECKOMY
U TICUXUYECKOMY 3/I0POBbIO, OCO3HAHUS IIEHHOCTU COOIOACHHS TPaBHJI OE€30MacHOIro
MOBEJICHHUS TIPU Pab0Te C BEIIECTBAMHU, a TAKXKE B CUTYAIUAX, YIPOXKAIOIINX 3/T0POBbIO
1 JKU3HHU JIIOJICH;

CIIOCOOHOCTHM TNPUMEHSTh 3HAHWS, TOJIydaeMble TMpPU H3YYCHUH XUMUH,
JUIS. PEIIEHUs 3a7a4, CBSA3AHHBIX C OKPYXKAKOLIECH MPUPOAHOM CPENOM, IMOBBILICHUS
YPOBHS DKOJOTHYECKOW KYIbTYPhl, OCO3HAHUS TII00aJIHbHOTO XapaKTepa IKOJIOTHIECKUX
po0JIeM U IMyTeH UX PEIICHHs TOCPEICTBOM METOJI0B XUMHH;

AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B COCTaBE METaNpeIMETHBIX  PEe3yJIbTaTOB BBIJICIISIIOT 3HAYUMBbIE
1151 (popMUPOBaHUST MUPOBO33PEHHUS OOIIIEHAYYHBIE TTOHATHS (3aKOH, TEOPHUs, TPUHITHII,
TUIoTe3a, (PakT, CUCTeMa, MPOIECC, IKCIEPUMEHT U JIPYroe), KOTOPhIE HCIIOJIb3YIOTCS
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B €CTECTBEHHO-HAYUHbIX YUYE€OHBIX MPEJIMETAX U MO3BOJISIIOT HA OCHOBE 3HAHUI M3 3TUX
npeaMeToB (opMUpOBaTh MPENCTABICHUE O IEJOCTHOM HaydyHOM KapTHHE MHUPA,
U YHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATEJbHbIE, KOMMYHHUKATUBHBIE,
pETyJISATUBHEIE), KOTOpBbIE o0ecreunBaoT dbopmupoBanue TOTOBHOCTH
K CAMOCTOSITEJIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU AEATENbHOCTH.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YYeOHBbIC 1eHCTBUS
Bba3oBble Jornueckue a1eMcTBUA:

YMEHUE HCIOJIb30BaTh MPUEMbI JIOTUYECKOTO MBIILJICHHUS TIPU OCBOCHUM 3HAHUWM:
pacKpbIBaTh CMBIC XHMHYECKHX IOHATHH (BBIICIATH WX XapaKTEPHBIC IPH3HAKH,
yCTaHABJIMBaTh B3aUMOCBSI3b C JIPYTUMHU TOHATHSIMHU), HCIOJNb30BATh MOHSTHUSA
JJIs1 OOBACHEHUSI OTACJIbHBIX ()AaKTOB M SIBICHHUM, BBIOMpPATh OCHOBAHUSA U KPUTEPUU
JUIS KJIacCU(PUKAMM XUMHUYECKUX BEIIECTB M XUMUYECKHX PEaKIMii, YCTaHaBIMBATh
MPUYHUHHO-CJIC/ICTBEHHBIE CBSI3M MEXIY OOBEKTAMH HM3YUCHHS, CTPOUTH JIOTHYCCKUE
paccyxnaenus (MHIYKTHUBHBIC, JCIYKTHUBHBIC, 110 AHAJIOTHH), IPOBOJUTH BBIBOJIBI
1 3aKJIIOUYCHMS;

YMEHHE TPHUMEHATH B  Tporecce  IMO3HAHUS  NOHATHA  (IpeIMeTHBIC
U METalpeAMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJCIIH, HCIIOJIb3yeMble B XHMHH,
peoOpa3oBbIBaTh IMIUPOKO TMPUMEHSEMBIE B XHMHH MOJCIBbHBIC TMPEICTABICHUS —
XMMHYECKHH 3HaK (CMMBOJI 3JIEMEHTA), XUMHYCCKas (opMysia U YpaBHCHHE XUMHUYECKOM
peakIuu — MpU pelieHuHd y4eOHO-TI03HABATEIBHBIX 3a/1a4y, C YUE€TOM 3TUX MOJICIbHBIX
MPEJACTABJICHNUN BBISIBIISAITH M XAaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKU H3y4aeMbIX
00BEKTOB — XHMHUYECKHX BEIICCTB W XHMHYECKUX PCEaKIMH, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CJICACTBEHHBIE CBSI3M W MPOTUBOPEYHS B H3YYAEMBIX
MPOLIECCAX U SIBJICHUSIX.

Ba3oBrbie ucciienoBarebCcKue 1eiiCTBUA !

YMEHUE HCIOJb30BaTh IOCTABJIEHHBIE BONPOCHI B KAa4eCTBE HWHCTPYMEHTA
MO3HAHMS, a TAKXKE€ B KAa4ECTBE OCHOBBI JJIsi (POPMHUPOBAHMS TUIIOTE3bl MO MPOBEPKE
MPAaBUJILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OmbITa 10 TUIAHUPOBAHHWIO, OpraHU3allid U  TPOBEIACHUIO
YUYEHUYECKHX IKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJ0M IPOIIecca, CaMOCTOSI TEIHHO
MIPOTHO3UPOBATH €TO0 Pe3ybTaT, PopMyIUpOBaTH 0OOOIIEHNUS U BBIBOJIBI 110 PE3YJIbTaTaM
IIPOBEJICHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIIATH OTYET O MPOJEIaHHOM padoTe.

Pabora ¢ undgopmanueii:

YMEHHE BBIOMPATh, aHATM3UPOBATH M HHTEPIIPETHPOBATh HHPOPMAIIUIO PA3ITAYHBIX
BUIOB W (OPM TMpEACTABICHUS, IMOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAy4dHO-
MOMYJISIPHAST JTUTEpaTypa XUMHYECKOTO COJIEp)KaHUs, CIIPABOYHBIC MOCOOHS, PeCcypChl
WHTepHeTa), KPUTHYECKH  OICHMBATh MPOTHBOPEUYMBYI0 W  HEIOCTOBEPHYIO
uHdopmaImio;
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YMEHHE TPUMEHSITh PA3TMYHBIE METOJbI W 3alpoChl MPU TOUCKE W OTOOpe
nH(OpPMAITN U COOTBETCTBYIOIIUX TaHHBIX, HEOOXOAMMBIX IS BBHITOJTHCHHS yI€OHBIX
W II03HABATCIbHBIX 3aJlay ONPEACICHHOTO THUIIA, NMPHOOPETCHHE OIbITa B 00JIACTH
WCIIOJIb30BaHUS  WH()OPMAIITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBIAJCHUE
KyJbTYpPOU aKTUBHOTO HCTIOJIB30BAHMSI PA3IMYHBIX TTOUCKOBBIX CHCTEM, CAMOCTOSATEIIHLHO
BEIOMPATh ONTHUMAJIbHYIO (GOPMY MPEACTaBICHUS WH(QOpPMAIMM W WIUTFOCTPUPOBATH
perraeMble 3a/1aui HECJIOKHBIMUA CXEMaMH, THarpaMMaMu, IpYyTUMU popMaMu rpapuKu
1 MX KOMOMHAIIHSIMU;

YMECHHE HCIIOJIb30BaTh n aHAIM3UPOBATH B mporecce y4eOHOM
U HCCIICIOBATCIIBCKON JICSITCIIbHOCTH WH(POPMAIIMIO O BIMSHHH TPOMBIIIICHHOCTH,
CEJIBCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAOIIECH MPUPOTHON CPEIbl.

KoMMyHHUKaTHBHBIC YHUBEPCAJIbHBbIC Y4eOHbIC 1CHCTBUSA

yYMEHHE 3aJ]aBaTh BOIPOCHI (B XOj€ Auaiora U (MaM) AUCKYCCUHU) TIO CYIIECTBY
o0cyxmaeMolt TeMbl, (HOPMYIUPOBATH CBOHM TPEIJIOKCHUSI OTHOCHUTEIBHO BBITTOJTHCHHUS
MPEIJIOKEHHOM 3a/1a4u;

MPUOOPETCHUE ONBITA MPE3CHTAIIMH PE3YIbTATOB BBINOJHEHUS XHUMHUYECKOTO
9KCIIEPUMEHTa (J1a00paTOpHOTO OIBITa, JIAOOpATOPHOW PAOOTHI IO HCCIICAOBAHHUIO
CBOWCTB BEIIECTB, YICOHOTO MPOCKTA);

3aMHTEPECOBAHHOCTh B  COBMECTHOM CO CBEPCTHHKAMHU  IMO3HABATEIHHOM
U WCCIIE0OBATEILCKON IESITEILHOCTH TPH PEIICHUHA BO3HUKAIOIIHX MTPOOJIEeM Ha OCHOBE
ydeTa OOIIMX WHTEPECOB M COMIACOBAHUS IMO3UIMHK (0OCYXIeHUs, OOMEH MHEHHUSIMH,
«MO3TOBBIC ITYPMbD», KOOPAUHAIIUS COBMECTHBIX JNEHCTBUMU, OTNpEaeiicHUE KPUTEPHUCB
0 OIICHKE Ka4eCTBa BBIMOJIHCHHON paOOThI U IPYTHUE);

PeryasiTuBHBIC yHUBEpPCAJIbHbIE YUeOHbIE J1eiCTBHUA

YMEHHE CAMOCTOSITEJIBHO OIPENENATh LEIU JACSITEIbHOCTH, IUJIaHUPOBATh,
OCYIIECTBIISITb, KOHTPOJMPOBaTh M MpPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOKO
NesATeIbHOCTh, BBIOMpaTh Hanbonee 3G EeKTUBHBIE CMOCOOBI pEIICHUs Y4eOHBIX
Y II03HABaTEJIbHBIX 3a7ad, CaMOCTOSTENIBHO COCTABIATh WM KOPPEKTUPOBATh
MPEMJIOKEHHBIN AITOPUTM JEUCTBUI IIPU BBIIOJIHEHUM 33aJaHANA C YYE€TOM IOJY4EHUS
HOBBIX 3HAHUM 00 H3y4yaeMbIX OOBEKTAX — BEIIECTBAX M PEaKUUsAX, OLIEHUBATh
COOTBETCTBHE ITOIYYEHHOIO pe3yJibTaTa 3asBJICHHOM IE€JM, YMEHHE HCIIOJIb30BaTh
Y QHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBHH 3aJaHUII.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOCHHIO O0S3aTENLHOTO COMEPIKaHUS,
YCTaHOBJICHHOTO JaHHOW (pepepanibHON pabouel mporpaMMoM, BBIICISIOT: OCBOCHHbBIC
OoOy4alolMMUCSl HaydHbIE 3HAHMS, YMEHHS M CIOCOObI JAEUCTBUM, cHelu(UUecKue
JUIA TIpeaMeTHOW oOnactu «XWMHs», BUABI JACATEILHOCTH TO MOJY4E€HHI0O HOBOIO
3HaHUA, €r0 UHTEPIPETALNH, TPeoOPa30BaHUIO U MPUMEHEHHIO B PA3IUYHBIX Y4€OHBIX
Y HOBBIX CHUTYaIlUsX.
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K xonmy oOyuenus B 8 kiacce y oOydaromerocs OyayT chOpMUPOBaHBI
CEYIOUIUE NPEIMETHBIE PE3YyJIbTaThl 10 XUMUHU:

pacKpbIBaThb CMBICI OCHOBHBIX XHUMHYECKHX [MOHATHI. aToM, MOJIEKYJa,
XUMUYECKHIA DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEHISCCTBO, CMeCh (OTHOPOIHAS
U HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCHTEJIbHAs aTOMHAas M MOJEKYJsipHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi OJIsI XUMUYECKOTO 3JIEMEHTA
B COCOMHEHMM, MOJIPHBIA 00BEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJb,
AIIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHHUS, XUMHUUECKasl peakius, Kiaccuuxarms
peaKIuii: peakuuu COCIUHEHUS, PEAKIUU Pa3JIOKEHUsA, PEAKIUH 3aMELICHUS, PEaKIIUU
o0MeHa, 9K30- U SHJOTEPMUUYECKHUE PEaKLIUU, TEIJIOBOM A(h(EKT peakiuu, siApo aroma,
AIIEKTPOHHBIA CJOW aTroma, aToMHas OpOWUTallb, paguyC aToMa, XMMUYECKasl CBA3b,
NOJISIpHAs W HEMOJIApHAsh KOBAJEHTHAs CBS3b, MOHHAs CBS3b, MOH, KAaTHOH, AaHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs: KOHLIEHTPAIUs) B paCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUNA U MPUMEHSTh 3TH
IOHATHS IIPYU ONMCAHUU BEIIECTB U UX IPEBPAILCHUN;

UCMOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JJII COCTaBJIEHUS (OPMYJ BEIIECTB
Y YPAaBHEHUU XMMUYECKUX PEAKIIUN;

OINpEAEIISATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIECHb
OKHCJICHHMSI JJIEMEHTOB B OWHApHBIX COEIMHEHHUSX, NPUHAMJIEKHOCTh BEIIECTB
K OIpPEeNEJICHHOMY KJIacCy COEAMHEHMH 1o ¢opMysiaM, BHJ XHMHUYECKOM CBS3U
(KoBaJIeHTHAasl U HOHHAs) B HEOPIraHUYECKUX COEIMHEHUSX;

packpbiBath cMbich [lepuonnueckoro 3akoHa .M. MenneneeBa: 1eMOHCTPUPOBATh
NOHUMAaHUE TNEPUOAUYECKON 3aBUCMMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT HUX
nonoxennss B llepuogmyeckol cuCTEME, 3aKOHOB COXPAaHEHUS MacChl BELIECTB,
ITOCTOSIHCTBA COCTABa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHA ABOTaJpo; ONHUCHIBATH
U Xapakrepu3oBaTh TaOmuuHyto ¢Gopmy Ileproguyeckoil CUCTEMBI XUMHUYECKUX
3JICMEHTOB. pa3liMuaTh TOHSATHA «rJaBHas moarpynma (A-rpynma)» U «moOouyHas
noarpymmna (b-rpymmna)», Manbie u OoJibIIME TEPUOIBI, COOTHOCHTH O0O3HAYCHUS,
KOTOpble HMewTcd B Tabmuue «llepmoguyeckass cucteMa XHMHUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XUMHUUYECKHUX
3JIEMEHTOB (COCTaB M 3apsi siapa, OOIlee YUCIIO JICKTPOHOB M PACIpEeelICHUE UX IO
AJIEKTPOHHBIM CJIOSIM);

KJacCU(PUUMPOBATh  XMMHUYECKHE JJIEMEHTBl, HEOPTraHWYECKHE  BEUIECTBA,
XUMHUYECKUE peakiuu (M0 YHUCIAy M COCTaBy Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TI0 TETIOBOMY 3P PEKTY);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME XUMUYSCKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB,  TMOATBEpXKJas  OMNHMCaHWE [pPUMEpaMU  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUA;

IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUI B PA3IMUHbBIX YCIOBUSIX;
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BBIYHUCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYI0O M MOJSIDHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOr0 3J€MEHTa Mo (OpMyJie COETUHEHHS, MACCOBYIO JIOJIO
BELIECTBA B PACTBOPE, IIPOBOJUTH PACUYETHI I10 YPABHEHUIO XUMUYECKOW pEaKINy;

MIPUMEHSATH OCHOBHBIE ONEPALIUH MBICIUTEILHON JEATENbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O00O0OIIEHNE, CHUCTEMATH3AIINI0, KIACCH(PUKAIIUIO, BBISBICHHE MPUYWHHO-
CIIEICTBEHHBIX CBA3€M — JUIsl M3YYEHHs CBOWMCTB BELIECTB M XMMHUYECKHX PEaKIIH,
€CTECTBEHHO-HAayYHbI€ METO/Ibl NTO3HAHUS — HAOIIOACHNE, U3MEPEHNE, MOJIEINPOBAaHUE,
JKCIIEPUMEHT (peabHbII U MBICIICHHBIN);

CIIE0BaTh MPaBHJIaM IOJIb30BAHUS XHMHYECKOM MOCYIOM H JabopaTopHBIM
0o0OpyJl0BaHMEM, a TaKKe IpaBuiaM OOpallleHUus C BELIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSIMU TI0 BBITIOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OIBITOB IO MOJIYUYEHHUIO
¥ coOupaHWio Ta3000pa3HBIX BemecTB (BOAOPOAAa W KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C ONPEACICHHOW MacCOBOM JIOJIEM pACTBOPEHHOI'O BEIIECTBA, IUIAHUPOBATH
U TMPOBOJUTH XMMHYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH
U KHCJIOT C MIOMOILBIO HHIUKATOPOB (JakMyc, peHo(TaIeuH, METUIOPAHXK U IpYTHeE).

K xonmy oOyuenuss B 9 kiaacce y oOyuwaromerocs OyayT chOpMHpPOBaHBI
CIEAYIOIINE NPEAMETHBIE PE3YIbTATHI [0 XUMUHU:

PacKpbIBATh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATUN: XUMUYECKUN SJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATHOH, AaHUOH, ITPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, BAJICHTHOCTD,
AIEKTPOOTPULIATEIIBHOCTD, CTEIEHb OKHUCJICHUS, XMMHUYECKas pPEeakuus, XUMHUYEeCKas
CBsI3b, TEIUIOBOM A(h(EKT peakiuu, MOoJib, MOJSPHBIA 00bEM, PacTBOP, IJIEKTPOJIHMTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAs] JMCCOLMAIMS, PpEeaKIMd MOHHOIO0 OOMEHa,
KaTaJu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble U HeOOpaTUMBbIE PEaKIIUH,
OKHCJIMTEIbHO-BOCCTAHOBUTELHBIE PEAKIINHN, OKUCIUTEIL, BOCCTAHOBUTED, OKUCIICHUE
U BOCCTAHOBJICHHUE, AJJIOTPOIHUs, aM(POTEpHOCTh, XUMHUUECKasi CBS3b (KOBaJEHTHas,
WOHHAs, METAUTUYECKas), KPUCTALTMYECKAsl PEIIeTKa, KOPPO3Usi METaJUIOB, CIUIABHI,
CKOPOCTh XHMHYECKOM pEakuuu, IMpenesibHO Jonyctumas KoHueHtpauusa [IJIK
BEILIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U MPUMEHSTh 3TU
MOHATUS MPHU OTIMCAHUM BEILIECTB U UX MPEBPAIICHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JUIsl COCTaBJI€HHsS (OPMYJS BEIIECTB
Y YPAaBHCHUN XMMUYECKUX PEAKIIUN;

ONpPEACNSATh BAJECHTHOCTh UM CTENEHb OKHCICHUS XUMHWYECKHX 3JIEMEHTOB
B COCJAUHEHMSAX DPA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTb BEUIECTB K OIPEACITCHHOMY
KJacCy COEAMHEHU# 1o (GopMysaMm, BHUI XMMHUYECKOW CBs3M (KOBaJCHTHAs, WOHHAs,
METAJUIMYECKas) B HEOPraHUYECKUX COEAUHEHMSX, 3apsii HOHA [0 XHUMHUYECKOU
dbopMyre, xapakTep Cpenbl B BOJHBIX PacTBOpPaxX HEOPTaHMUECKUX COCAUHEHUMU, THII
KPHUCTAJUIMYECKOU PEIIETKH KOHKPETHOI'O BEILIECTBA,;

pacKpbIBaTh CMBICJI ITepnonnueckoro 3aKOHA J.N. Menpaeneesa
U ICMOHCTPHUPOBATH €r0 MOHUMAaHHUE: OMKUCHIBATh U XapaKTepU30BaTh TAOJIUUHYIO (HOpMY
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[leproguyeckoil CHCTEMBl XHUMHUYECKHX DJEMEHTOB. pa3luyaTh MOHSITHUS «TJIaBHAS
noarpynna (A-rpynma)» u «mobounas noarpynna (b-rpymma)y», mansie u Oosbime
NEPHUOJIbl, COOTHOCUTh 00O03HAYEHMsI, KOTOPbIE MMEIOTCS B IMEPUOAMYECKON Tabiule,
C YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKHX DJIEMCHTOB (COCTaB
¥ 3apsi sjpa, o0IIee YKCIIO AICKTPOHOB M PACHPEICIICHUE UX 0 3JICKTPOHHBIM CJIOSM),
OOBSACHATH O0IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U UX COCTMHEHUM
B IIpe/iefiaX MaJIbIX IEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB,

KJacCuUUMPOBaTh XUMUYECKHE DJIEMEHTHl, HEOPraHMYeCKHe BELIECTBa,
XHUMHUYECKHE peakiuu (10 YHCIy M COCTaBy yYacTBYIOIIMX B PEaKIMH BEIIECTB,
10 TETUIOBOMY 3(PPEKTY, 0 U3MEHEHHIO CTCIICHEH OKHUCICHHS XUMUYCCKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIHME U CIEIU(PHUCSCKUE XUMHUCCKHUE CBOMCTBA
MPOCTHIX M CJIOKHBIX BEIIECTB, MOATBEPXkasi OMUCAHUE MPUMEpPAMH MOJICKYJISIPHBIX
Y MOHHBIX YPaBHEHU COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA,

COCTaBIIITh ypPAaBHEHHS DJICKTPOJMTHYCCKON JUCCOIMAIIMN KHUCJIOT, IIejodei
W COJICH, TIOJIHBIE W COKpPAIICHHBIC YPaBHEHWS PEaKIMii MOHHOTO OOMEHA, YpaBHEHUS
peaxiuii, TOIATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXy BEUIECTBAMU
Pa3IUYHBIX KJIACCOB,3

PacKpbIBaTh CYITHOCTh OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX PEAKIIUN TTOCPEIACTBOM
COCTaBJICHUS DJICKTPOHHOTO OaaHca 3TUX PeaKIIHii;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHUSI, BO3MOKHOCTHU
MPOTEKAHUSI XUMHUUECKUX MPEBPAIICHUN B PA3TUYHBIX YCIOBUSIX;

BBIYHNCIIATh OTHOCHUTEIILHYIO MOJICKYSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTa M0 (OopMylie COSAUHEHHSI, MaCCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, IPOBOIUTH PACUECTHI 0 YPABHCHUIO XUMHYECKOW PEaKIIHH;

coOrofaTh TpaBUja TIOJB30BAHMS XHUMHYECKOH IOCYI0H W JabopaTOpHBIM
o0opynoBaHMEM, a TakKe TMpaBWia OOpallleHUs C BEHIECTBAMHU B COOTBETCTBHUH
C UHCTPYKIUSIMU TIO BBHIMOJHEHUIO JTJAOOPATOPHBIX XUMUYECKUX OTBITOB IO MOJTYyYEHUIO
U COOMpPaHHIO Ia3000Pa3HBIX BEIICCTB (AMMHUAKa M YIIIEKHUCIIOTO Ta3a);

MPOBOJAUTL PEAKIMU, TOATBEPKIAIOIINEC KAUYeCTBEHHBI COCTaB Pa3IUIHBIX
BEIIECTB. PACIO3HABATh OMBITHBIM TyTEeM XJIOPUAOPOMHI-, HOIUA-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHHUSI K MOHBI N3YYCHHBIX
METaJIOB, TPUCYTCTBYIOIINE B BOJAHBIX pACTBOPaX HEOPTaHUYECKHUX BEIIECTB;

IPUMEHSTH OCHOBHBIC OTICPAIMH MBICUTEIILHOMN JACATEIBPHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, OOOOIICHNE, CHUCTEMATU3AlUI0, BBIABICHUE NPUIMHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHS] CBOWCTB BEIIECTB M XUMHYECKHX PEaKUUW, €CTECTBEHHO-
Hay4YHbIE METOJIbI TTO3HAHUS — HAOIII0IEHNEe, U3MEPEHHE, MOJICTTMPOBAHNE, SKCTICPUMEHT
(peabHBII 1 MBICJICHHBIH).
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8 KJIACC
HaunmenoBanue
No KomnuectBo OCHOBHBIE BUBI I€STETLHOCTH
pa3lielioB U TeEM Conepxanue o0 ydeHUS
n/m 4acoB oOy4aroImmxcs
y4eOHOT 0 TIpeIMeTa
IlepBoHaYanbHbIE XMMUYECKUE MIOHATHSA
1.1 | Xumus — BaxHas 5 [Ipenmer xumuu. Poiie XUMuM B )KU3HU PackppiBaTh CMBICII H3y4aeMBbIX ITOHATHUH.
00J1acTh YyeJIoBeKa. XUMHUS B CUCTEME HaYK. PackpbIBaTh poJib XUMHUH B IPUPO/IE
€CTECTBO3HAHUSA Tena u BemecTBa. @U3NYECKUE CBOMCTBA | M )KU3HU YEJIOBEKA, €€ CBA3b C IPYTUMHU
Y MPaAKTUYECKOMN BEIIECTB. ATPEraTHOE COCTOSIHUE HayKaMH.
NEATEIILHOCTU BemectTB. [IondaTne o MeTonax nmo3Hanus | PasnmuuaTrh YMCTHIC BEIIECTBA M CMECH;
YeJI0BeKa B XUMUU. YUCTHIE BEIIECTBA U CMECH. OJIHOPOJHBIE U HEOJJHOPOIHBIE CMECH.

Cnioco0ObI pa3aeieHus: CMECCH.
Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMUYECKOM MOCYA0M,
C IpaBuJiaMu pabOThI B JIA0OPATOPHUH
U TIpreMaMu oOpalieHust ¢
1a00paTOPHBIM 000PYTOBAHUEM.
dusnveckue CBOMCTBa 00pas3IoB
HEOPTaHMYECKUX BEIIESCTB — METAJIIOB
Y HEMETAJIIOB.

CrniocoOnI pa3jeneHus cmecei
(¢unbpTpoBaHUE, BHIMIAPUBAHHE,
JUCTUIUISILMSA, XpomaTorpadus).

Paznuuath pusnyeckre 1 XUMUYECKUE
SIBIICHUSL.

CrnenoBaTh aJiIrOPUTMAM UCITOJIb30BAHMS
AKCIEPUMEHTAIBHBIX METOJIOB —
HAOJIOICHHS ¥ DKCTIEPUMEHTA.
HaOmronates ¥ onuchIBaTh OOBEKTEHI

MIPU TIPOBEICHUU JEMOHCTpaIuii

1 1a00paTOPHBIX OIBITOB MO U3YYCHUIO
(bu3MYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3aesIeHus CMECEN BEUIECTB.
[TpoBOAUTE XUMUYECKUIN DKCIIEPUMEHT
NIpY pa3JelieHuH cMeceid (Ha mpumMepe
OUYHCTKHU IMOBAPEHHOM COJIM) B XOJI€
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Jlabopamopuvie onvimui:

N3ydenue u onucanue pU3ndecKkux
CBOWCTB 00pa3l0B HEOPTAHUYECKUX
BEIIECTB.

N3yuenune crioco00B pas3zieneHus cMecen
(C TIOMOIIIBIO MarHuTa).

IIpakmuueckue pabomui:

Ne 1. [IpaBuna paboThl B J1abopaTopuu
Y TIPUEMBI 0OpaleHus ¢ J1abOpaTOPHBIM
000py10BaHHEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OUYMCTKHU MOBAPEHHOMN COJIH)

IpakTHUYecKoi paboTsl Ne 2.

CriemoBath npaBuiIaM MOJIb30BaHUS
XUMHUYECKOH MOCy10i U J1a00paTOpHBIM
000py/0BaHUEM, a TaK)KE MpaBUIaM
O0palIeHus] C XUMUYECKHUMH BEIIeCTBAMHU
B COOTBETCTBHH C UHCTPYKIUEH

IIPU BBITIOJIHEHUU MTPAKTHYECKOMN

paboter Ne 1.

BricTpanBaTh pa3BepHyTbI€ MINCbMEHHbIE
Y YCTHBIE OTBETHI C OMIOPOU

Ha uHGOpPMAIIHIO U3 yueOHUKA

Y CIIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO
VICIIOJIb30BATh U3YUYECHHBIN MMOHSITUWHBIN
amnrapar Kypca XuMuu

1.2.

Bemiectna
U XUMUYECKHUE
peakiuu

15

ATOMBI U MOJIEKYJBI. XUMUYECKUE
aneMeHThl. CUMBOJIBI XUMHAYECKUX
271eMeHTOB. IIpocThie U ClI0KHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE
YUCHHE.

Xumuueckas ¢popmyna. BaieHTHOCTh
aTOMOB XMMHUYECKUX JIEMEHTOB.
3aKOH MMOCTOSIHCTBA COCTaBa BEUIECTB.
OtHocuTenbHAs aTOMHAs Macca.
OTHOcHTENbHAS MOJIEKYJIIpHAs Macca.
MaccoBas 10751 XMMHAYECKOT0 3JIEMEHTA
B COCJIMHEHHUH.

Onpenensats MpU3HAKA XUMHYECKUX
peaKIuii, ycIoBUS UX MPOTEKAHUSI.
OOBACHATH CYITHOCTh (PU3NUECKHUX

U XUMUYECKHUX SIBIICHUH C TOUKH 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI.
KrnaccudumupoBaTb XuMu4yeckue
peakuuu (1o YUCIy U COCTaBY
pearupyronmx u 00pa3yromuxcs
BCILIECTB).

CocraBnsaTh (HopMysibl OUHAPHBIX
BEIIECTB MO BAJICHTHOCTHU U OMPECIATh
BAJIEHTHOCTH 110 (JOPMYJIaM BEILECTB.
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KomuuectBo BemectBa. Monb. MosspHas
Macca. B3anmMocBsI3b KOJMYECTBA, MacChl
U 9UCJia CTPYKTYPHBIX €IMHUI] BEIIECTBA.
PacueTs mo hopMynamMm XUMHYECKUX
COCMHECHUM.

OU3NYCCKHE ¥ XUMHUCCKUE SBICHHS.
XuMH4decKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHMS MacChl BEIIECTB.
XUMUYECKHE YPAaBHCHHUS.
Kiaccudukanus XuMHUECKUX PEaKITUMA
(coemuueHUs, pa3I0KCHUS, 3aMCIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

dusnyeckre CBOMCTBa 00pas3IioB
HEOPraHUYECKUX BEIIECTB — METAIJIOB

U HEMETAJLJIOB.

OO6pa31ipl BEeImecTB KOJIUMYEeCTBOM 1 MOJIb.
dusnueckue sBieHUs (IJIaBICHUE BOCKa,
TasiHUE JIbJIa, PACTHUpaHUE caxapa

B CTYIIKE, KATICHUE U KOHJICHCAITUS
BOJIbI).

XHUMUYECKHe sBJIeHUs (TOPEHUE CBEYH,
IPOKAJIMBAHUE MEIHON ITPOBOJIOKH,
B3aMMO/ICHCTBHEC COIBI WM MEJIa

C COJISTHOM KHCIIOTOH).

Hab6mronenre npu3HakoB NpOTEKaHUS

PaccraBnsate k0ahuIneHTsI

B YPaBHEHUSIX XUMHUECKUX PEaKIIUH.
HaOmronate 1 onuceIBaTh O0BEKTHI

IIpY IPOBEACHUM IEMOHCTpALUN

1 1a00paTOPHBIX OIBITOB.

[IpoBoauTH BEIYHCICHHUS 110 hopMYyaam
XUMHUYECKUX COEAMHEHUN U YPAaBHEHUSAM
XUMHUYECKHUX pPEeaKLni.

[IpyMeHsTh €CTECTBEHHO- HayUHbIE
METO/Ibl [TO3HAHUS (B TOM UHUCIE
HaOJII0/ICHNE, MOJIETIMPOBAHNE,
HKCIIEPUMEHT U OCHOBHBIE OIlE€palluu
MBICIIUTENILHON €S TEIbHOCTU
(cpaBHEHUE, KIaccHpHUKAIHS)
BricTpauBaTh pa3BepHyThIe TUChMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha nHGOpMAIIHIO U3 yueOHUKA

Y CIPAaBOYHBIX MaTepHAIOB, TPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN MOHATHIHBIN
anmnapaT Kypca XuMUHU
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XUMHUYCCKUX PeaKIuil (pa3oxeHne
caxapa, B3aUMO/ICUCTBHE CEPHOI
KHUCJIOTHI C XJIOPUJOM Oapusi, MOJIydeHUE
1 paznoxxenue ruapokcuaa meau (1)
MIpY HATPEBaHWH, B3aMMO/ICHCTBHE
xere3a ¢ pactBopom comu meau (11).
OnBIThI, WIUTIOCTPUPYIOIINE 3aKOH
COXPaHEHHS MaCCHl.

Jlabopamopnsbie onvimul.

Co3nganue Mozaene MOJIeKyJ
(IapoCTEPIKHEBBHIX).

Onucanue GU3NIECKUX CBONCTB
00pa310B HEOPraHMYECKHUX BEIIECTB —
METaJJIOB U HEMETAJLIOB.

Hab6nronenune ¢pusznueckux (TuiaBieHue
BOCKa, TasHUE JIbJIa) © XUMHUYECCKIX
(ropeHue cBeuH, MPOKAIMBAHNE METHON
MIPOBOJIOKH ) SIBJICHHIA.

HaGmronenue u onrcanue mpu3HaKoB
MIPOTEKAHUS] XUMUYECKUX PEaKIUi
Pa3HbIX TUIIOB.

Buruucnenus:

OTHOCUTEJIbHOW MOJIEKYJIIPHOU MacChl
BEIIIECTB, MOJIIPHOM MacChl, MacChl
BEIIIECTB, MacChl U KOJIMYECTBA BEIIECTBA;
MacCCOBOM JI0JIN XUMHYECKOTO JIEMEHTA
o ¢hopmysie CoeTMHEHNS,
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10 YPABHEHUSAM XUMUYECKUX PEAKIUN:
KOJIMYECTBA, MACChl BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pEareHTOB WJIM IPOJYKTOB pEaKIUU

Hroro no pazneny 20

BaxkHenue npeacTaBuTe M HEOPraHuy

€CKHX BellecTB

2.1 | Bo3ayx. Kucnopoa. 6

Bo3sayx — cmech razos. CocTaB BO31yXa.

IloasaTne

Kucnopon — anmemeHnT u npocroe

00 okcumax

BCIHICCTBO. HaXO)KI[eHI/IG KuCJIOpOoaa

B IIpUpOJiE, (PU3NYECKre U XUMUYECKUE

CBOMCTBA (peakiuu ropenus). OKCHUIbIL.
[Tpumenenue kucnopoaa. Criocoob
MOJIYYEHUS KUCIIOPO/ia B 1a00paTopuu

Y IPOMBINIIIEHHOCTH. KpyroBopor
Kucjaopoja B npupoje. O30H —
JUTOTpOIHAs MOAU(DUKAIIUS KUCIOPOa.
TemoBoit 2 heKkT XUMHUUECKON peaKkinu,
TEPMOXUMHUYECKHAE YPABHEHUS, IK30-

U DHAOTEPMHUYECKUE PeaKkIuu. TOIInBo:
yroJib U METaH. 3arpsa3HeHue BO31yXa,
yCUJIEHUE TAPHUKOBOr0 3P deKTa,
pa3pylieHue 030HOBOTO CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpenesieHre coaepkaHust
KHCJIOPOJIa B BO3JIyX€

[Tonyuenue, cobupanue, pacrio3HaBaHUE

Hcrnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUTsL cOCTaBJeHUs (POPMYJI BEILIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKHUX
pEeaKIrii C y4acTHEM KHUCIOPO/a.
XapakTepru3oBaTh (OMHUCHIBATH) COCTAB
BO3/yXa, GU3HMUECKUE U XUMUYECKHE
CBOMCTBa KUCIOPO/A, CIIOCOOBI €ro
MOJIyYEHUs, IPUMEHEHUE U 3HAUEHUE
B MPUPOJE U )KU3HH YEJIOBEKA.
CpaBHUBaATh peakiMi TOPEHUSI

U MEJIJIEHHOTO OKUCJICHUS.

OOBACHATH CYITHOCTh IKOJIOTHUECKUX
poOJieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/lyXa.

CrnenoBath npapuiiaMm 6€30mMacHOM
paboThI B TabopaTopuu

IIPU UCTIOJIb30BAHUHN XUMUYECKON
MOCY/IbI U 000PYIOBaHUS, & TAKXKE
npaBujiaM 0OpaIlleHUs C TOPIOUYUMU
BEILIECTBAMU.

[InaHnpoBaTh U OCYIIECTBIATH
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U U3YYEHHE CBOMCTB KHCIOPO/A.
HabGnronenune B3anMoaeiCTBIS BEIIECTB
C KHUCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS U TIPEKPAIICHUS TOPEHUS
(Toxkapa).

JlabopamopHubiii onvim:

O3HakoMJieHHE ¢ 00pa3laMu OKCUIOB

U OMHMCAHHUE UX CBOMCTB.
Ilpakmuueckas paboma:.

Ne 3. Tlonydenue u cobupanue
KHUCIIOPO/1a, U3YYEHUE €TO CBOMCTB.
Buruucnenus:

MOJIEKYJISIPHOM MacChl KUCIIOpOJia U
030Ha Ha OCHOBAaHUHM aTOMHON MacCChI
XUMHUYECKOTO AJIEMEHTA,;

KOJIMYECTBA, MACChI BEIIECTBA

110 YPaBHEHUSM XUMUYECKHUX PEAKITUH

Ha MPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI, TPOBOJIUTH HAOIIOICHMUS,
JeJaTh BBIBOJBI 10 PE3YJIbTaTaM
AKCIIEPUMEHTA MPU NMPOBEICHUU
71a00pPaTOPHBIX OMBITOB U MPAKTUYECKOM
paboTHI.

BpIunciiATh KOMMYECTBO BEUIECTBA,
o0BbeM rasza mo Gopmyam.

VYyacTBOBaTh B COBMECTHOM padboTe

B IpYIIIIE.

BricTpanBaTh pa3BepHyThli€ MUCHbMEHHbBIC
Y YCTHBIE OTBETHI C OMOPOU

Ha UH(OpPMALIHMIO U3 yueOHUKA

U CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
VICIIOJIb30BATh U3YUYECHHBIN MMOHSITUWHBIN
amnrapar Kypca XuMuu

2.2

Bonopoa. Ilonsatue
0 KUCJIOTaX U COJIAX

Bonopon — anemeHT u pocroe
BeliecTBO. Haxoxaenue Bogopoaa

B IIpUpojie, PU3ndecKkrue u XUMUYECKHe
CBOMCTBa, MPUMEHEHHUE, CTIOCOOBI
nonydyeHus. Kucnotsl u conu.
Monsipabiii 00beM razoB. PacueTsr

0 XUMHUYECKUM YPaBHEHHUSIM.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue

PackpbIBaTh CMBICI U3ydaeMbIX MTOHATUN
Y TIPUMEHSTh 3TU NOHATHUSA MPU ONMUCAHUH
CBOMCTB BEUIECTB U UX MPEBPALICHUN.
XapakTepu30BaTh (OMHUCHIBATS)
dbuznYecKre 1 XUMUYECKUE CBOMCTRA
BOJIOPO/ia, CIIOCOOKI €T0 MOTYYeHHUS,
PUMEHEHHE.

Cobupatb npudOp AJIs MOTYUYECHHUS
BOJIOPO/IA.

Hcnons30BaTh XMMUYECKYIHO CUMBOJIUKY
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Y pacro3HaBaHUE BOJOPOJIA.
B3aumoneiictBue Bogopo/ia ¢ OKCUI0M
meau (I1).

JlabopamopHuwiii onvim:

BzaumojeiicTBue KMCIOT ¢ METalJIaMU.
llpaxmuueckas paboma:.

Ne 4, Tlonyuenue u cobupanue Bo10poJia,
VU3y4ECHUE €0 CBOMCTB.

Buviyucnenus:

00BbeMa, KOJIMYECTBA BElleCcTBa ra3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WJIK 00BEMY;,

00bEMOB T'a30B MO0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIIICHUH
ra3oB

JUTsL cocTaBJIeHUs! (hOpMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMHUYECKUX
peakuuii ¢ yyacTueM BOJOPO/a.
Brrauciats MOJSIpHYIO MacCy BELIECTB;
KOJIMUECTBO BEIECTBA, O0OHLEM rasa,
MaccCy BeIleCTBa.

[IpoBOIUTE pacueThl MO YpaBHEHUSIM
XUMUYECKUX PEaKIIHMii: KOJINYECTBa,
o0BbeMa, Macchl BELIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WIN TIPOJYKTOB PEAKITUH.

CnenoBaTh npaBuiaM 0e30MacHON
paboThI B 1abopaTopuu

UCTOJIb30BAaHUN XUMUYECKON MOCY/IbI

1 000pY/IOBaHMS, a TAKXKE MPaBUIIAM
oOpalleHus ¢ TOproYMMHU BEIIeCTBAMU

B OBITY.

[InaHnpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, POBOAUTH HAOIIOICHUS,
JIeaTh BHIBOBI MO pe3yJIbTaTaM
AKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM padboTe

B I'pyIIIE

2.3

Bopna. PactBopsl.
IloasTne
00 OCHOBaHUIX

duznueckue cBoiicTsa Boabl. Boia kak
pacTBOpUTEIb. XUMUYECKHE CBOMCTBA
BOJIBI.

PackppiBaTh CMBICIT U3ydaeMbIX TOHATUN
Y IPUMEHATH 3TH MOHSITHS TPU ONMUCAHUU
CBOKMCTB BELIECTB U UX IIPEBPALICHUM.
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OcHoBaHus.

PactBOps1. Ponbs pacTBOpOB B pupoe
U B )KHU3HU yenoBeka. KpyroBopot Bojbl
B [IpUPOJIE. 3arpsi3HEHUE NPUPOIHBIX

BOJ. OxpaHa N OYHNCTKa IIPUPOIAHBIX BO.

HacplleHHbie 1 HEHAChIIEHHBIE
pacTBOpbl. PacTBOPHUMOCTH BEILIECTB
B BoJie. MaccoBast 10111 BELIeCTBa

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PactBopeHue BEIECTB € pa3InuHON
PacTBOPUMOCTHIO.

BzaumonericTBre BOJbI ¢ METAIUIAMU
(HaTpUEeM M KaJIbI[EM).
HccnenoBanue pacTBOPOB KUCIOT

U 1IEJI0YEN ¢ TOMONIBI0 HHAUKATOPOB.
Jlabopamopnvie onvimol
Hccnenosanue ocoOeHHOCTEM
pPacTBOPEHUS BEIIECTB C PA3TUYHOMN
PacTBOPUMOCTHIO.

[IpurorosiieHne pacTBOPOB

C OIPENICIIEHHOW MAaCCOBOM J0JIEN
PacTBOPEHHOI'O BEIIIECTRA.
llpaxmuueckas paboma

Ne 5. IIpuroroBienue pacTBOpPOB

C OIPEICIIEHHOW MAaCCOBOM J0JIEH

XapakTepu3oBath (pu3udIecKre

Y XMMUYECKHE CBOWCTBA BOJIbI, €€ POJIb
KaK pacTBOPUTEIISL B IPUPOTIHBIX
mpoleccax.

CocTaBiisATh ypaBHEHUS XUMHUYECKUX
peakiuii ¢ y4acCTUEM BO/IBI.

OOBACHATDH CYIIHOCTh KOJIOTUYECKUX
po6JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM
IPUPOJHBIX BOJI, CHOCOOBI OUUCTKH BObI
OT IIPUMECEH, MEPBI 110 OXPaHE BOJ

OT 3arpsA3HEHUS.

[ImaHnpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKHE
HKCIEPUMEHTBI, TPOBOANUTH HAOIIOICHMS,
JIeNIaTh BBIBOBI IO PE3yJIbTaTaM
HKCIEPUMEHTA MPU MPOBEACHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKOM
paboTHI.

CrnenoBarh npaBuiiaM 0€30MacHOM
paboThI B 1abopaToOpuu Mpu
UCTOJIb30BAaHUH XUMUYECKON MOCY/IbI

1 000pyI0BaHUSI.

[TpoBOANTH BBEIYHCICHHS C TPUMEHEHUEM
TIOHATHUS «MacCOBasl I0JIsI BEIECTBA

B PacTBOPE».

BricTpanBaTh pa3BepHyThIe TUCHMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU
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PacCTBOPEHHOIO BELIECTBA.
Buiuucnenus:

C MCIIOJB30BaHHEM IMOHATHS «MaccoBas
JTOJIS1 BEIIECTBA B PACTBOPE»

Ha MHPOPMAIIHIO U3 YIeOHUKA

Y CIIPABOYHBIX MATEPUAIIOB, TPAMOTHO
WCIOJIb30BaTh U3YYEHHBIN MOHATUNHBIN
arnmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUIECKUX
COCTMHEHUH

11

Krnaccudukanus HeopraHu4ecKux
coequaenuid. Oxcuapl. Knaccudukarms
OKCHUJIOB: cojicoOpa3yroniue (OCHOBHBIE,
KHCJIOTHBIE, aM(OTEPHBIC)

U Hecoseo0pa3yroliue.

Homenknarypa okcnnos. duznueckue
Y XUMHYECKUE CBOMCTBA OKCHJIOB.
[TomydyeHnue OKCUIOB.

OcnoBanusi. Knaccudukaiiysi OCHOBaHMIA:

1IEJI0YH U HEPACTBOPUMBIE OCHOBAHMUSL.
HowmenknaTtypa ocHoBanuii. duznueckue
Y XMMUYECKUE CBOMCTBA OCHOBAHUM.
[Tomydenne oCHOBaHUI.

Kucnotel. Knaccudukarus Kucior.
Howmenxknatypa kucnor. ®usnyeckue
1 XUMHYECKHE CBOMCTBA KUCIOT. Psn
aktuBHOCTH MeTaiuioB H.H. bekerona.
ITonyuyeHnne KuCoT.

Comu. Homenknatypa cosieil.
DOU3NYECKNE U XUMUYECKHE CBOMCTBA
couieit. [lonydenue conen.
['eneTnyeckas cBsi3b MEXKIY KJIACCaMHU
HEOPraHUYECKUX COCAUHECHUM.

Knaccudunmposats nsydaemsoie
BEIIECTBA MO0 COCTABY U CBOMCTBAM.
CoctaBysaTh HOpMYIIbl OKCUIOB, KUCIIOT,
OCHOBaHUM, COJIeH 1 Ha3bIBATh UX

0 MEXIYHApOAHON HOMEHKIIATYPE.
[IporHo3upoBaTh CBOMCTBA BEUIECTB

Ha OCHOBE OOIIMX XUMUUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYIIN BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaByisiTh MOJCKYJISIPHBIE YPAaBHEHHUS
peaKLnii, WUTFOCTPUPYIOLINX
XUMHUUYECKHE CBOMCTBA U CIIOCOOBI
MOJIYYEHUS BEIIECTB U3yUYEHHBIX
KJIACCOB/TPYTII, a TaKXKe
MOATBEPKIAOITUX TeHETHUECKYIO
B3aMOCBS3b MEXIY HUMH.
[Tpon3BOAUTH BEIYUCIICHUS

110 YPAaBHEHUSIM XUMUYECKUX PEAKIIHil.
[TInaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUUYECKHE
AKCIIEPUMEHTHI, TPOBOJIUTH HAOJIOICHMUS,
JeJaTh BBIBOABI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA NP MPOBEIACHUN
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Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

OO0pasIel HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

OnbIThI, WUTIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIaCCOB HEOPTAHUYECKUX
BEILECTB.

Jlabopamopnvie onvimol

OrnpeneneHue pacTBOPOB KUCIOT

Y LIEJIOYEHN C MIOMOIIBI0 HHAUKATOPOB.
N3yuenune B3auMOIEHUCTBUS KUCIIOT

C METaJUIaMH, PEaKUii HEUTpaIU3alUu.
B3aunmoperictBue pactBopa cepHOU
KHCIOTHI ¢ okcuoM meau (I1).
[Tonmydyenne HEpaCTBOPUMBIX OCHOBAHUU.
BriTecHeHne 0IHOr0 MeTalia Jpyrum
Y3 pacTBOpa COJIH.

llpaxmuueckas paboma

Ne 6. Pemenue skcriepuMeHTaIbHBIX
3a7a4 1o teMe «BakHenmmue Kiaccel
HEOPraHUYECKUX COCTUHEHUI.
Buruucnenus:

10 YpPaBHEHUSIM XUMUUYECKON peaKinu:
KOJIMYECTBA BEIIECTBA, 00hEMa, MACChI
10 U3BECTHOMY KOJIMYECTBY BELIECTBA,
00beMy, Macce peareHTOB

WJIM TIPOJTYKTOB PeaKIuu

71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBatrhb npaBuiiaM 0€30MacHOM
paboThl B 1abopaTOpHH

IIPU UCTOJIb30BAaHUNA XUMUYECKON
OCyJIbl 1 000PYIOBAHMUS.

BricTpanBaTh pa3BepHyTble TUCbMEHHbIE
U YCTHBIE OTBETHI C OTOPOH

Ha uHGOpPMAIIHIO U3 yueOHUKA

U CIIPAaBOYHBIX MaTepHaIOB, TPAMOTHO
WCIIOJIb30BATh NU3YYEHHBIN MOHATHIHBIN
anmapaT Kypca XuMUHU

Hroro no pazneny:

30
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Hepnozmqecmlﬁ 3aK0OH 1 Hepnozmqecmm CHUCTEeMAa XUHMHUYECCKHUX 3JICMECHTOB I[. n. MeHz[eJIeeBa. CTpOCHI/Ie aTOMOB.

XuMuuyeckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIAbHbIE pPe€aKInu

3.1

[Tepnognueckuit
3aKOH

u [lepuonnueckas
cucTeMa
XUMHYECKUX
2JIECMEHTOB

J1. 1. Menpaeneena.

CtpoeHue aToma

7

[TepBbie MOMBITKH KJIacCU(MUKAITUN
XUMHYECKUX 3JIeMeHTOB. IloHsTHE

O TPYIIIAX CXOAHBIX JIEMEHTOB
(11eI0YHBIC U MIEIOYHO3EMEbHBIC
METAaJUIbl, TaJOr€HbI, HHEPTHBIC T'a3bl).
DJIEMEHTBI, KOTOPBIE 00Pa3yIOT
aMmdoTepHbIE OKCUJIBI U TUAPOKCHUJIBI.
[lepnoguueckuit 3akoH. [lepuoanueckas
CHCTEeMa XMMHYECKHUX DJIEMEHTOB

J.1. MenneneeBa. KopoTkonepuoanas
U JJIMHHONIEPUOIHAST (POPMBI
[leprnoguyueckoi CUCTEMBI XUMAYECKUX
anemeHToB [{.11. Menneneesa. Ilepuozsl
U rpynibl. @U3HYECKUNA CMBICIT
MOPSAIKOBOTO HOMEpA, HOMEPOB NepruoIa
Y TPYIIIBI 3JIEMEHTA.

Ctpoenne aroMoB. CocTaB aTOMHBIX
sanep. M3oronsl. DnexkTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XUMHYECKHX JICMCHTOB
[Tepnoguueckor cCuCTEMBI

J.N. MenneneeBa. XapakTepucTuka
XHUMHYECKOT0 JIEMEHTA

110 €ro MoJIoXKEeHUo B Ilepuoanueckon
cucreme JI.11. Menaeneena.
3aKOHOMEPHOCTH U3MEHEHHUS paanyca

PackpsiBaTh CMBICT NEPHUOIUYECKOTO
3aKOHA.

OnuckIBaTh CTPOEHUE TaOIUIIBI
«llepnogmueckas cucTeMa XUMUYECKHAX
anemeHToB .M. MennaeneeBay.
MopaennpoBaTh CTPOECHHUE aTOMA,
JSHEPreTUYECKUX YPOBHEN U NTOAYPOBHEN
IIPY TIOMOILM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 31€KTPOHHO-
rpaduueckux Gopmyi.

[losicHATh (pU3MYECKU CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOIA
Y TPYIIIBI JIEMEHTA.

XapakTepu30BaTh XUMHUYECKUE FIIEMEHTHI
TIEPBBIX TPEX MEPUOAOB, KA, KaJIbIIHN
Y UX COEOUHEHUS MO MOJIOKEHHIO

B [leprnonnueckoii cucreme

J1.11. Menpeneena.

OOBsCHATH 001IE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB XMMUYECKHUX
AJIEMEHTOB (M3MEHEHHUE PaNyCOB
aTOMOB, JJIEKTPOOTPULIATEIIBHOCTH,
BaJICHTHOCTH) U UX COCTUHEHUMN

B IIpeJieJIaxX MajbIX MEPHUOJIOB U TJIABHBIX
MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMHUYECKHUX AJIEMEHTOB,
METAUIMYECKUX U HEMETAITUYECKUX
CBOMCTB I10 TPYIIIAM U IEPUOIAM.
3nauenue [leproguyeckoro 3akoHa

u [leppoandeckoi cucTeMbl XUMHAYECKUX
AJIEMEHTOB JIJIsl PA3BUTHSI HAYKU U
npaktuku. J[.1. MenaeneeB — yueHbIn
Y TpaKJIaHUH.

Xumuueckuii IKCnepuUMeHm:
Jlemoncmpayuu:

BzaunmopelictBue ruipokcuia MHKA

C pPacTBOPAMH KHUCIIOT U IIEIOYEH.
MoenrpoBaHue CTPOCHUST MOJIEKYJT
IIPU ITIOMOIIM PUCYHKOB, MOJIEIIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYII.
Tabnuma «Ilepuoguyeckas cucrtema
XUMHUUYECKUX IJIEMEHTOB

J1.11. MenpaeneeBay.

Jlabopamopuvie onvimol
O3HakoMJieHHE ¢ 00pa3laMu METaJIOB
Y HEMETAIIJIOB

VYyacTBOBaTh B COBMECTHOM padboTe

B [Iape WJIU TpYIIIE.

BricTpanBaTh pa3BepHyTbIe TUCEMEHHbIE
Y YCTHBIE OTBETHI C ONOPOU

Ha HHPOPMAIIHIO U3 YYeOHUKA U APYTUX
MCTOYHUKOB, B TOM unciie UHTepHeTa

3.2

XUMHUYECKasi CBSI3b.
OKUCIUTEIIBHO-
BOCCTaHOBHUTECIILHBIE
peakuuu

Xumunyeckas cBsa3b. KoBasieHTHas
(moJisipHasi U HEMOJISIPHAs) CBSI3b.
DIIEKTPOOTPUIIATETHHOCTh XUMUUECKUX
snemeHToB. oHHas cBsi3b. CTeneHb
okucineHus. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIC peakiuu. [Ipoiieccol

PackpbiBaTh CMBICT N3ydaeMbIX TOHATHH.
Onpenenars BUJ XUMUYECKON CBSI3H

B COCJIMHCHUMU.

MopaenupoBaTh CTPOECHUE MOJIEKYJT

IIPY TIOMOILM PUCYHKOB, MOJEIIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POpMYII.
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OKHUCJICHHSI 1 BOCCTaHOBJICHUSI.
OKucanTenn 1 BOCCTAHOBUTEIU.
XUMHYECKUI SKCIIEPUMEHT: U3y4EHUE
00pa310B BEUIECTB METAJIOB

U HEMETAJJIOB, B3aUMOJICHCTBIE
TUIPOKCHUA IUHKA C pACTBOPAMU KUCIIOT
U 1IEJIOYEi, MPOBEIEHUE OMBITOB,
WJUTFOCTPUPYIOIINX MPUMEPBI
OKHCITUTEITLHO-BOCCTAHOBUTEJIHHBIX
peakiuii (ropeHue, peakiuu
Pa3I0KEHUS, COSTUHECHMUS).
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

OnbIThI, WUTIOCTPUPYIOIIUE TIPUMEPDI
OKHCITUTETLHO-BOCCTAHOBUTEJIHHBIX
peakiuil (ropeHue, peakiuu
pa3OKEHUsA, COSUHEHUS )

Hcrnons30BaTh XUMUYECKYIO CUMBOJIUKY
JUTs cocTaBieHUs! (hOpMYJI BEIIECTB,
ANIEKTPOHHOTO OaiaHca peakiui.
OnpenensTe CTENEHb OKUCICHUSI aTOMOB
XUMHUYECKUX IJIEMEHTOB 110 popmyiam
U COCTABJIITH (DOPMYIIbI OMHAPHBIX
COCIMHEHUH IO CTETICHU OKUCIICHUS
aTOMOB XMMHUYECKHUX JIEMEHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTAHOBHUTEIb. PaccTaBisATh

K03 PUIIMEHTHI B CXeMaX MPOCTHIX
OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakIuii METOOM BJIEKTPOHHOTO
OanaHca.

Hab6mronath XUMUYECKHUE OTBITHI

0 TUIaHY, aHAJIM3UPOBATH U JI€JIATh
BBIBOJIbI.

UcnonszoBate UKT msa co3znanus
MOJENEN, MOATOTOBKH MPE3EHTALNN,
JOKJIAJ0B TI0 TEME.

BricTpanBaTh pa3BepHyThIie MUCHbMEHHbBIC
Y YCTHBIE OTBETHI C ONOPOU

Ha UHGOPMALIMIO U3 YUeOHUKA U IPYTUX
MCTOYHUKOB, B TOM uncie MHTepHera

Hroro no pazneny 15
PesepBHOE Bpems 3
OBIIEE UHCJIO YACOB 68
I10 I[TPOI'PAMME
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9 KJIACC
HanmenoBanue
No KonuuecTBo OcHOBHBIE BUABI J€ATEILHOCTHA
pa3ziesioB U TEM Coneprxanue 00ydeHus
n/n 4acoB o0 yyaronmxcs

y4e0HOro mpeMeTa

BelecTBo U XUMHYECKHE PeaKIIUuU

1.1

[loBTOpEHUME

U yriyOJieHHue
3HAHUU OCHOBHBIX
paszeloB Kypca

8 kiacca

5

[lepnonnueckuii 3akoH. [leprnoanueckas
CUCTEMA XMMHUYECKHUX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJOB, Kalus, KalblUs U UX
COCIMHEHUH B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B [leprognueckol cucrtemMe U CTpOECHUEM
MX aTOMOB.

CrpoeHue BelecTsa: BUIbl XHMUYECKOU
CBA3U. TUIIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB
BEILECTBA OT TUIIA KPUCTAJUIMYECKON
PELIETKNA U BUJA XUMUYECKOU CBSI3H.
Knaccudukaius 1 HoMeHKIaTypa
HEOPraHMYECKUX BEUIECTB. XUMUYECKUE
CBOMCTBA BEIIECCTB, OTHOCSIIUXCS

K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COECIMHEHU M, TEHETUYECKAS CBA3b
HEOPraHUYECKUX BELIECTB.

XapaKTepu30BaTh XUMUYECKHUE SIIEMEHTBI
IIEPBBIX TPEX MEPUOJIOB, KA U KAJIbIU
1o ux nonoxxenuto B [lepuonnueckoi
cucteme /1. 1. Menaeneena.
KiaccudunupoBats 1 Ha3bIBaTh
HEOPraHWYECKHE BENIECTBA U3YUYCHHBIX
KJIACCOB.

OnuceIBaTh O0LTUE XUMUYECKUE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh CBOMCTBA IPUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
pEeaKkuunid.

Onpenensats BUJ XUMUYECKON CBSI3U

Y TUI KPUCTAJUIMYECKOU PELIETKH
BEILIECTBA.

IIporao3upoBaTh CBOMCTBA BEILIECTB

B 3aBHCUMOCTH OT UX CTPOCHHUSI.
BricTpanBath pa3BepHyThIEC MMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nHMOpPMAIINIO U3 yueOHUKA

Y CIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HAKOMJICHHE C MOJICJIIMU
KPUCTAJUTHIECKUX PEIICTOK
HEOpPraHMYECKUX BEIIECTB — METAJUIOB
U HEMETaJUIoB (rpaduTa u anMasa),
CJIO’)KHBIX BEIIECTB (XJIOpHIA HATPHS )

WCIIOJIb30BaTh U3YYEHHBIN TOHATHHBIN
anmnapar Kypca XUMHH

1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XAMHUYECKUX
peakuuii

Krnaccuduxarms XUMUYECKUX peaKIIuii
10 PA3TMYHBIM MTpHU3HAKaM (110 YUCITy

Y COCTaBY y4aCTBYIOILIUX B PEaKLUU
BELIECTB, MO TEMI0BOMY 3D (DeKTy,

110 U3MEHEHUIO CTETICHEN OKUCTICHUS
XUMUYECKUX IJIEMEHTOB,

0 00OPaTUMOCTH, TI0 YU4aCTHUIO
KaTajam3aropa). IK30-

Y DHAOTEPMHUYECKNE PEAKLIUH,
TEPMOXUMHUYECKHUE YPAaBHEHUS.
[IoHsATHE O CKOPOCTH XUMUYECKOU
peakuuu. [lonstre 06 0OpaTUMBIX

1 HEOOPaTUMBIX XUMHUYECKUX PEAKIIUSIX.
[ToHsiTHE O TOMOT€HHBIX U T€TEPOrE€HHBIX
peakuusx. [lonsarue o katanuse.
[ToHsiTHE O XUMUYECKOM PABHOBECHH.
@aKTOpHI, BIUSIONINE HA CKOPOCTh
XUMHUYECKON peaklMy U MOJ0KEHUE
XUMHUYECKOTO paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHbBIE

PackpbIBaTh CMBICI U3y4aeMBbIX MOHSATUN
Y TIPUMEHSTh 3TH TIOHSTHS TIPY OTTMCAHHUH
CBOMCTB BELIECTB U UX ITPEBPAILICHUN.
KnaccuuunpoBaTh XMMUYECKHE
PEaKINH 10 PA3TUIHBIM MPU3HAKAM.

VY craHaBimBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON pEeaKIMK OT Pa3InYHBIX
(bakTopoB.

[Tporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS] XUMHUYECKUX TPEBPAIICHHIM
B Pa3JIMYHBIX YCIOBHSIX.

OnpenensaTb OKUCITUTED

u BoccraHoButenb B OBP.

CocTaBisTh JEKTPOHHBIN OaaHC
pEaKInm.

[Tpou3BOAUTH BHIYUCICHUS

0 XUMUYECKUM YPAaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B TIape WX TPYTIIIE.

BricTpanBath pa3BepHyThIE TUCEMEHHBIE
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peakiuu, SJIEKTPOHHBIN OallaHC
OKHCITUTEIHbHO-BOCCTAHOBUTEIHHOM
peakiuu. CocTaBlieHUE YpaBHEHUIN
OKHCITUTEIbHO-BOCCTAHOBUTEIIHHBIX
peakiil ¢ UCMOIb30BAHUEM METO/A
AJIEKTPOHHOTO OaaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanre 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEakIMu OT BO3ACHCTBUS
pa3IM4YHbIX (PaKTOpPOB.

OMnbITHI, WUTIOCTPUPYIOIIUE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (TopeHue, peakiuu
Pa3I0KEHUs, COCTUHECHHS).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00beMa U MACChI
pEareHToOB WM MPOIYKTOB IO
YPaBHEHUSIM XUMUYECKUX pPEeaKIUi

Y YCTHBIE OTBETHI C OIIOPOU

Ha HHQpOpMAITUIO U3 yueOHHKa

Y CIIPABOYHBIX MATEPUAJIOB, FPAMOTHO
WCTIOJIb30BATh U3YYECHHBIN TTOHSITUWHBIN
amnmapar Kypca XUMUU

1.3

DNEeKTPONUTHYECKAS
JIACCOIUALIHSL.
XUMUYECKUE
peakiumn

B pacTBOpax

Teopust 2EKTPOIIUTUIECKOU
JVCCOLUALNN. DJIEKTPOIHUTHI

1 HE3JIEKTPOIUThL. KaTHOHBI, aHMOHBL.
MexaHu3M quccoruany BEIIeCTB

C Pa3IMYHBIMU BUJIAMH XUMHUYECKOMN
cBs3u. Crenenp auccornuanuu. CUiibHbIC
U cladble AJIEKTPOJIUTHI.

Peakiiuu nonHoro oomMena. Y cioBusi

PackppIBaTh CMBICII H3y4aeMBbIX MTOHATHH,
a TaK¥K€ CMBICII TEOPUU
AIEKTPOJIUTUYECKON JUCCOLUALIAH.
OOBICHATH TPUYHMHBI
AIEKTPONPOBOTHOCTH BOJHBIX PACTBOPOB
BEIIECTB, pa3InyaTh cilabble U CUIIbHbIC
DIIEKTPOJIUTHI.

CocTaBisATh ypaBHEHUS TUCCOLMALIUN
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MPOTEKAHUSI pEeaKIil HOHHOTO 0OMEHa,
MOJIHBIE U COKPAILCHHBIC HOHHbBIC
ypaBHEHHUs peakuuii. CBONCTBA KUCIIOT,
OCHOBAHUU U COJICH B CBETE
MIPEICTABIICHUN 00 SJIEKTPOIUTHICCKOM
aucconuanny. KauecTBeHHbIE peakiinu
Ha noHbL. [loHsTHE O THApOIHN3E

COJIEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3eKTpOIPOBOAHOCTH
PacTBOPOB BEIIECTB, MpoIlecca
JACCOLMALINY KUCIIOT, IIEJI0Ye

U cosieit (BO3MOYKHO MCIIOJIb30BaHHUE
BUJICOMATEPUAJIOB).

OMNBIThI, WIUTIOCTPUPYIOIINE TPU3HAKU
MPOTEKAHUSI PEeaKINil HOHHOTO OOMEeHa
(oOpa3oBanue ocajka, BBIJCIICHUE ra3a,
o0pa3oBaHUE BOJIbI).

Pacno3HaBanne HEOpraHUYECKUX
BEIIIECTB C MOMOIIBI0 Ka4€CTBEHHBIX
peaKurii Ha UOHBI.

Jlabopamopmwiii onvim:

N3ydyeHne npu3HaKOB NPOTEKAHUS
peaKkuyi HOHHOTO OOMEHa B PacTBOpax
AIIEKTPOJUTOB (C 00pa30BaHUEM OCAJIKA,

BbIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).

KHCJIOT, IIEJI0OYEH U COJIeH, MOJIHbIC

U COKpAIllEHHbIE HOHHBIE YPaBHEHUS
XUMUYECKUX PEeaKIUi HOHHOTO OOMEHa,
KpaTKHe UOHHBIE YPAaBHEHUS MPOCTHIX
peaKkuuii THAPOIU3a COIEH.
XapakTepusoBaTh 001IHEe XUMUYECKUE
CBOICTBA BEIIECTB PA3JIMYHBIX KJIAaCCOB
Ha OCHOBE TEOPHH JIEKTPOJINTHUUECKOU
JIMCCOLMALINN; TOATBEPKIaTh CBOMCTBA
MpUMEpaMU MOJICKYJISIPHBIX ¥ HOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIUU.
Pemiars 3kcriepuMeHTANIbHBIE 33141

10 TEME.

IInaHupoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMUUECKHUE
AKCTIIEPUMEHTHI, TPOBOJIUTH HAOIIOICHMUS,
JIeTIaTh BBIBOJBI 110 PE3yJIbTaTaM
AKCTIIEPUMEHTA MTPU MTPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUUECKUX
pabor.

CrnenoBaTh npaBuiiaMm 6e€30macHOM
paboThl B TabopaTopuun

MIPU UCIOJIb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYOBaHUS.

[TpoBOANTE BEIYUCIICHUS 10 XUMUYECKUM
YpaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ilpaxmuyeckas paboma:

Ne 1. PemreHue sxkcriepuMeHTaIbHBIX
3aJ1a4 110 TEME.

Buviuucnenus:

110 YPABHEHUSIM XUMUYECKHUX PEAKIUI

B IIape WU TPYIIIIE.
BricTpauBaTh pa3BepHyTble TUCHMEHHbBIE
U YCTHBIE OTBETHI C OIOPOii

Ha MHPOPMALIHIO U3 YIeOHUKA U APYTHX
MCTOYHUKOB HH(POPMAIIUH, B TOM YHCIIE
WNuTepHera

Hroro no pazaeny

17

HemeTajibl 1 X cOeTUHEHUS

2.1 | OOmmas
XapaKTePUCTHKA
XUMHYECKUX
AJICMECHTOB
VIIA-rpynmsb.
["anorensl

OO6m1as XxapaKTepUCTUKA TaJIOT€HOB.
OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEePHbIE CTENIEHNU OKUCIICHUSI.
Crpoenue u pu3nIecKue CBONCTBA
MIPOCTBIX BEILIECTB — rajJOT€HOB.
XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJjiopa (B3auMOACHCTBUE C METaJIaMHU,
HEMETaJUTaMH, IIeJI0YaMHu).
Xnoposonopoa. CoJisiHas KUCIIOTA,
XMMHUYECKUE CBOWCTBA, MOJy4YECHUE,
npuMeHeHue. JlencTeue xiaopa

U XJIOPOBOJIOPO/ia HA OPTaHU3M
YyeJIoBeKa. BaxkHeumme XJIoprIibl U UX
HaxO0XJICHUE B TIPUPO/IEC.

Xumuyeckuii IKCnepumMenm:
Jlemoncmpayuu:

OnbITHI, OTpaXKaroIIre GU3NIECKHE

Y XMMHYECKHE CBOMCTBA raJIor€HOB U UX
COeAMHEHHI (BO3MOKHO HCITOJIb30BAHNE

OOBsCHATH 001IIE 3aKOHOMEPHOCTHU

B U3MCHCHUH CBOMCTB HEMETAIIJIOB M X
COEJIMHEHUH B Mpeesiax MaJibIX
MIEPUOJIOB U TIIABHBIX MOATPYIII
[leproauyeckoit CUCTEMbI XUMUYECKHUX
AJIEMEHTOB C YU4E€TOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBaTh GU3NUECKUEC

U XUMHYECKHE CBOMCTBA MPOCTHIX
BEILIECTB raJioreHoB (Ha MpUMepe XJIopa)
U CIIO’KHBIX BEIIECTB (XJIOPOBOIOPO/IA,
XJIOpHIa HATPHs), CIIOCOOBI MX
MOJIY4CHHUS, MPUMEHCHUE 1 3HAUCHHE

B TIPUPOJIC U KU3HH YEIIOBCKA.
OnpenensiTe XJIOPHUI-UOHBI B PACTBOPE.
[InaHupoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IIPOBOIUTH HAOIOACHUS,
JIeNaTh BBIBOABI 11O pe3yJIbTaTaM
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BHJICOMATEPUAJIOB).

O3HakomileHHE ¢ 00pa3laMu XJIOPHUI0B
(raJIoreHuIoB).

Jlabopamopmuwiii onvim:

N3yuenune CBOMCTB COJISTHOM KUCIIOTHI.
[IpoBeneHrEe Ka4eCTBEHHBIX PEAKITHIt
Ha XJIOPUJI-UOHBI.

lIpakmuueckas paboma

Ne 2: TlomydeHue COTHON KHCIIOTHI,
W3Y4YEHHE €€ CBOMCTB.

Buiuucnenus:

110 YPaBHEHHUSIM XUMUYECKHX PEAKITUH,
€CJIM OJINH U3 PEarcHTOB JIaH B U30BITKE

HKCIIEPUMEHTA TPY MIPOBEACHUU
7a00paTOPHBIX OIBITOB U MPAKTHUECKUX
pador.

CrnenoBath npaBuiiaMm 0€30MacHOM
paboTHI B Tab0OpaTopuu

IIPU KUCTIOJIb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYTOBaHUSI.

BricTpanBaTh pa3BepHyTble TUCbMEHHbBIE
U YCTHBIE OTBETHI C OTIOPOH

Ha uH(OpMAIHIO U3 yueOHUKa

U CIPAaBOYHBIX MaTepUaIOB, IPaAMOTHO
WCIIOJIb30BaTh U3YUEHHBIN MOHATUNHBIN
amnmapar Kypca XuMuu

2.2

Oo6mas
XapaKTepUCTHUKA
XUMUYECKUX
DJIEMEHTOB
VIA-rpynmsi. Cepa
U €€ COCUHEHUS

OO0mras xapakKTepUCTHKA DJIEMEHTOB
VIA-rpymmsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHH
OKHUCJICHHUS.

Crpoenue u (pusnyeckue CBONCTBa
MIPOCTHIX BEIECTB — KUCIOPO/Ia U CEPHI.
AJTOTpOITHBIE MOTU(DHUKAITNN KUCIIOpOa
U cepbl. XUMUYECKHUE CBOMCTBA CEPBI.
CepoBonopo, CTpoeHue, PU3HnIecKre
Y XMMUYECKHE CBOWCTBA.

Oxcuibl cepbl Kak MpeACTaBUTENH
KHCJIOTHBIX OKCHJIOB.

Cepnas kucnora, pusudeckue

U XMMUYECKHEe CBOMCTBA (00IIHME KaK

OOBsICHATH 001ITE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JIEMEHTOB
VIA-Tpynnsl U UX COETUHEHUN C y4E€TOM
CTPOCHHS UX aTOMOB.
XapakTepusoBatb (pU3ndYeCcKue

Y XUMHUYECKHE CBOKMCTBA MIPOCTOIO
BEILIECTBA CEPHI U €€ COCAUHECHUN
(cepoBomopo/Ia, OKCHIOB CEPbI, CEPHOI
KHCJIOTHI, CYJb(HATOB), CITOCOOBI X
MOJIYYCHHMSI, MIPUMCHCHHE U 3HAUCHHC

B MIPUPOJIC 1 KU3HU YEIIOBEKA.
OnpenensaTh HAMUYKUE CYIIb(AT-HOHOB
B pacTBOpe.

OOBSICHATH CYITHOCTD SKOJIOTUUECKHUX
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MpeACTaBUTENIS Kilacca KUCIOT
u cnenuduueckne). XUMHYECKUE
peakiny, JIeKalllie B OCHOBE
MPOMBIIIIEHHOTO CIIOCO0a MOJIy4eHHUS
cepHoid kucaotsl. [Ipumenenue. Conu
CEPHOM KUCJIOTHI, KAUECTBEHHAs pEaKIUs
Ha CyJb(haT-uoH.

HaxoieHue cepbl U €€ COeJUHEHUI

B Ipupojie. XUMUYECKOE 3arps3HEHUE
OKPYKaIOIIEH Cpeibl COCANHEHUSAMU
cepbl (KUCIOTHBIE JOXK/IH, 3aTPSA3HEHUE
BO3JlyXa M BOJOEMOB), CITOCOOBI €T0
MpeAOTBPAILICHHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3zHakomIleHHE ¢ 00pa3liaMu Cephl U ee
COeUHEHUSIMH (BO3MOIKHO
UCIIOJIb30BaHUE BUCOMATEPHAIIOB).
Hab6mronenue nporiecca 00yrimMBaHus
caxapa noJj JAeiCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimotl.

N3ydeHne XuMU4eCKUX CBOWCTB
pa30aBIECHHON CEPHOUN KUCIOTHI.
[IpoBeneHre kKaueCTBEHHON peaKIluu Ha
cyab(daT-uoH 1 HAOIIOACHUE TTPU3HAKA
ee IpOoTeKaHus

npobiieM, CBSI3aHHBIX C MepepadOTKOM
COCAMHEHUN Cepbl.

[InaHnpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, TPOBOAUTH HAOIIOICHUS,
JIeJIaTh BBIBOJBI IO pe3yJIbTaTaM
HKCIIEPUMEHTA.

CrnenoBath npaBuiaM 6€30macHOMN
paboThI B TabopaTopuun

IIPU UCIIOJIb30BAHUU XUMUYECKOM
HOCYZIbl U 000PY/IOBAHUS.

[Tpon3BOAUTH BHIYUCIICHUS

0 XUMUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh MNPy BHIMOJIHEHUN
y4€OHBIX 3a/IaHUI TEKCThl YUEOHUKA,
CTHPaBOYHBIE MATEPHAIIBI
(llepromnvecKyro CHCTEMY XHMHYECKUX
anemenToB JI. . Menneneena, Tabmuiy
pPacTBOPUMOCTH KUCIIOT, OCHOBAHUM

U COJIEH B BOJIE, ANEKTPOXUMUYECKUHN PsilT
HaMpsHKEHUH METaIOB).

Hcronp30BaTh P BHIMTOJTHEHUN
y4eOHBIX 3a/IaHUI U B MpoIiecce
UCCIIEIOBATEIIbCKOM e TEIbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATYPy
XUMHUYECKOTO COIEP KaHUs, CIIPABOYHbBIE
MaTepuasbl, pecypcsl UHTepHeTa

40



OdenepanbHas padbouas nporpamma | Xumust. 8—9 kinaccel (0a30BbIi ypOBEHB)

2.3

Oobwmas
XapaKTepUCTUKA
XUMHUYECKHUX
HIIEMEHTOB
VA-rpynnsl.

Azot, pocdop u ux
COEIMHEHUS

OO01mas xapakTepHUCTUKa JIEMEHTOB
VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHHUS.

A30T, pacrpoCTpaHEeHUE B IPUPOJIE,
bu3nUecKre 1 XMMUYECKHE CBONCTRA.
Kpyrosopot azora B npupojie.
AMMHaK, ero GU3NICCKue U XUMHICCKHEC
CBOWCTBA, MOJyYEHUE U IPUMECHECHHE.
Conu aMmMoHUs, UX (PU3HNYECKUE

1 XHUMHYECKHE CBOMCTBA, MPUMCHCHHE.
KauecTBeHHas peakiiyis Ha HOHBI
aMMOHMS.

A3OTHas KUCJIOTA, €€ MOoJy4YeHue,
bu3nUecKre 1 XMMUYECKHE CBOWCTBA
(oOmme xak mpeacTaBUTEIIs Kiiacca
KHCJIOT U crienuduyueckue).
Hcnonb30BaHNE HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
ynoOpeHuid. XUMUYECKOe 3arps3HEeHUE
OKPYXAIOIIEN CPelibl COEAUHEHUSIMU
a30Ta (KUCIIOTHBIC JTOK]IU, 3arPsI3HEHNE
BO3/1yXa, [TOYBBI U BOJJOCMOB).
®docdop, amIoTponHbIe MOAUGUKAITUN
dbocdopa, puznUecKre U XUMHUECCKHC
corictBa. Oxcua dpochopa (V)

u (hochopHas KUCIOTa, PU3NUECKHE

OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VA-rpynnsl 1 UX COEAUHEHUN C YIETOM
CTPOCHUS UX aTOMOB.

XapakTepusoBatb (PU3NYECKUE

¥ XUMUYECKUE CBOWCTBA MPOCTHIX
BEIIECTB a30Ta v Gocdopa u ux
COEAMHEHUN (aMMuaKa, cojell aMMOHUS,
a30THOM KUCIIOTBI, HUTPATOB, OKCUA
dochopa (V) u pochopHO KHCIOTHI,
docdaroB), crrocoObI UX MOITYUEHUS,
NPUMEHEHNE U 3HAYCHUE B TIPUPOIE

¥ )KM3HU YeJI0BEKa.

OmnpenensTe HOHBI aMMOHUS U (hocdaT-
MOHBI B pacTBOpE.

OOBACHATDH CYIIHOCTH YKOJIOTUYECKUX
npo6JieM, CBSI3aHHBIX C HAXO0XKICHUEM
coeIMHEHnH a3oTa u ¢ocdopa

B OKPYXAIOLIEH Cpeae.

IInaHupoBaTh U OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYIECKUE
AKCIIEPUMEHTBI, TPOBOAUTH HAOIIOICHUS,
JIeNaTh BBIBOJBI MO PE3yJIbTaTaM
AKCIIEPUMEHTA TIPY TTPOBEACHUN
71a00paTOPHBIX OIBITOB U MIPAKTHUYECKOM
paboTHI.

CrnenoBath npaBuiiaM 0€30mMacHON
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Y XMMHUYECKUE CBOWCTBA, MOJy4CHUE.
Hcnons3oBanue GocharoB B kauecTBe
MUHEPAIbHBIX YA0OpEHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHUE C PU3HYECKUMU
cBoiicTBamu a3oTta, hocdopa

U UX COCTUHCHHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB).
O3zHakomJieHHE ¢ 00pa3liaMu a30THBIX
1 (hochOpHBIX yIOOpEHHUIA.
[Tonyuenue, cobupanue, pacro3HaBaHUE
Y U3Y4EHHE CBOMCTB aMMHaKa.
B3anmopelicTBue KOHIEHTPUPOBAHHOM
a30THOM KHCJIOTHI C MEIBIO
(BO3MOIKHO HMCIIOJIB30BaHKE
BUJICOMATEPUAJIOB).

Jlabopamopnsie onvimotl.
[IpoBeneHne KaueCTBEHHBIX PEaKIUil
Ha MOH aMMoHus 1 (ocdar-noH,

Y U3YYCHHE MMPU3HAKOB UX
MIPOTEKAHMUSI.

Ilpaxmuueckas paboma

Ne 3: Tlonyyenue ammuaka, u3ydeHue
€ro CBOMCTB.

Buiuucnenus:

M0 YPaBHEHUSIM XUMUYECKHUX PEAKITUi

paboThI B TabopaTopun

IIPU UCHOJIb30BAHUHA XUMUYECKON
MOCY/bl U 000PYIOBaHUS.
[Ipou3BOAUTH BHIYUCICHUS

0 XUMUYECKUM YPAaBHEHUSIM.
Hcnonb30BaTh NpU BBHITTOJIHEHUH
y4eOHBIX 3a/IaHUI TEKCThl yUeOHUKA,
CIIPaBOYHBIE MaTEpUAIbI
(mepuoAMYECcKYIO CUCTEMY XUMUYECKUX
sanemeHToB JI. 1. Meneneena, Tabnuily
PacTBOPUMOCTH KHCIIOT, OCHOBAHUI

Y COJIEU B BOJE, DJIEKTPOXUMHYECKAN PAJT
HaTNPSHKCHUH METAJIOB)

42



OdenepanbHas padbouas nporpamma | Xumust. 8—9 kinaccel (0a30BbIi ypOBEHB)

2.4

Oomas
XapaKTEepUCTUKA
XUMUYECKUX
AJIEMEHTOB

IV A-rpymisl.
Yriepon

Y KPEMHUU, U UX
COEIMHEHUS

OO01mas xapakTepHUCTUKa JIEMEHTOB
IVA-rpynmnbsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU
OKHUCIICHUS.

Yraepon, amoTporHble MOaU(UKAIUH,
pacnpocTpaHeHH’e B PUPO/IE,
bu3nUecKre 1 XMMUYECKHE CBOMCTRA.
Ancopomus. KpyroBopot yriaepojia

B TIPUPOJIC.

Oxcuppl yriepona, ux pu3nyeckue

Y XMMHUYECKUE CBOWCTBA, IEVCTBUE

Ha KUBbIC OPraHU3MBbI, TTOJYYCHHE

Y IPUMEHEHUE. DKOJIIOTHYECKUE
po0JIeMbl, CBS3aHHBIEC C OKCHUIOM
yriepoza (1V), runoresa rio6amsHOTO
MOTETUICHUS KJINMAaTa, TaPHUKOBBIH

s dexr.

VYronbHast KUCIOTA U €€ COJIU, UX
bu3nUecKre 1 XMMUYECKHE CBONCTBA,
MOJTyYEHUE U IPUMEHEHUE.
KauecTBennas peaknus Ha kapOOHAT-
noHsbl. Mcnonb3oBanne kapOOHATOB

B OBITY, MEIUIIMHE, TIPOMBIITUICHHOCTH
Y CEJIbCKOM XO3SIMCTBE.
[lepBoHauagbLHbBIE TTOHSATHS

00 OpraHMYECKUX BEIIECTBAX KaK

0 COEJIMHEHMSIX yriieposaa (MeTaH, 3TaH,

OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpynnsl v UX COEUHEHUN C Y4E€TOM
CTPOEHHS UX aTOMOB.

XapakTepusoBatb (PU3NYECKUE

Y XUMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB YIJIEPOJa U KPEMHUS U UX
COeTMHEHUI (OKCUIOB YIiiepoa,
YTOJIbHOW KUCJIOTHI, KapOOHATOB, OKCHJIA
KPEMHUS1, KPEMHUEBOW KUCJIOTHI,
CHJIMKATOB), CIOCOOBI MX MOJTy4YCHUS,
MPUMEHEHUE U 3HAYEHUE B IPUPOJE

Y ’KU3HU YEJIOBEKA.

OOBIICHATH TPUUUHHO-CIICJICTBEHH VIO
CBSI3b. CTPOEHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHUE — HA TpUMEpax
COCAMHEHUH YIIIEpOJa U KPEMHMUSL.
OmnpenensTh KapOOHAT- U CUITMKAT-UOHBI
B pacTBOpeE.

OOBACHATDH CYIIHOCTh KOJIOTUYECKUX
po0sIeM, CBSI3aHHBIX C HAXO0XJICHUEM
YIJIEKUCIIOTO T'a3a B OKPYXKAKOILIEH
cpeze.

[ToaTBepxaaTh 0OCOOEHHOCTH COCTaBa
OpPraHUYECKUX BEIIECTB IPUMEpPaAMHU
NPOCTHIX COEAMHEHHUH (METaH, 3TaH,
ATUJIEH, alleTUJIEH, 3TaHOJ, TJIULIEPUH,
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ATUJIEH, allETUJIEH, YTAHOJI, TJIMIEPHH,
YKCYCHasl KHCJIOTa).

[IpupoIHbIE NCTOYHUKH YIJIIEBOAOPOIOB
(yroub, npupoHbIi ra3, HeQTh),
NPOAYKTHI HX TIepepaboTku (OeH3MH),
UX POJIb B OBITY U IPOMBIIIIEHHOCTH.
[ToHsiTHE O OMOIOTUYECKH BaKHBIX
BEIIECTBAX: JKHUpaxX, OenKax, yrieBojaax —
U UX POJIM B KU3HU YEJIOBEKA.
MartepruanbHOe €TUHCTBO OPraHUIECKUX
Y HEOPTaHMYECKUX COCTHMHCHUH.
KpeMmuuii, ero pusnyeckue

U XUMUYECKHE CBOMCTBA, MOJTyYCHUE

u npumeHeHue. CoeTMHEHUS] KPEMHUS

B npupoje. OO1ue npeacTaBIeHUs

00 okcuze kpemuus (IV) u kpeMHHEBO#
KHCJIOTE.

Cunukatel, UX UCTIOIB30BAaHUE B OBITY,
MEUITMHE, TIPOMBIIIICHHOCTH.
BaxHeiimme cTpouTeabHbIe MaTEpUaIbL:
KepaMuKa, CTEeKJIO, IIEMEHT, OETOH,
)Kene300eToH. [TpobiaeMbl 6e30macHoro
WCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTepHaJIOB B TOBCEAHEBHOM KU3HHU.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Monenu KpUCTAUIMYECKUX PELIETOK

YKCYCHAsl KHCJIOTa), B3aUMOCBSI3b
HEOPraHMYECKUX COEAMHEHUN yriiepoia
Y OPTaHUYECKUX BEIIECTB.

OnuceiBaTh posib OEIKOB, KUPOB

Y YIJI€BOJIOB B (DYHKLIIMOHUPOBAHUU
YKUBBIX OPraHU3MOB, COCTaB MPUPOIHBIX
VCTOYHHUKOB YIJIEBOJOPOAOB, UX POJIb

B OBITY M IPOMBILIJIEHHOCTH.
[IpoBOAUTH BEIYUCIIEHUS 110 YPABHEHUAM
XUMHAYECKUX PEAKLUN.

[InaHnpoBaTh U OCYIIECTBIATH

Ha IIPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, TPOBOAUTH HAOJIIOICHUS,
JIenaTh BBIBOZBI 10 pE3yJIbTaTaM
HKCIIEPUMEHTA TP MPOBEACHUU
71a00paTOPHBIX OIMBITOB U MPAKTHUECKUX
pador.

CrnenoBath npaBuiiaMm 0€30MacHON
paboThI B TabopaTopuun

IIPU UCHOJIb30BAHUNA XUMUYECKON
MOCY/bI U 000PYOBaHUS.
Hcnosp30BaTh NpY BBITOJHEHUH
y4eOHBIX 3a/IaHUI TEKCThl yUeOHUKA,
CIPaBOYHBIE MaTEepUAIIbI
(llepromuvecKyro CHCTEMY XHMHYECKUX
anementoB [I. 1. MenneneeBa, Tabauiry
PacTBOPUMOCTH KHUCIIOT, OCHOBaHUI
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anMasa, rpadurta, QysuiepeHa.
O3HaKOMJIEHHE C MPOLIECCOM aICOPOITHH
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MPOTUBOra3a.

O3HakoMJIEHHE C TIPOAYKIUMEN
CUJIMKATHOU MPOMBIIICHHOCTH
(Buneomarepuanibl: cuiaMKaTHas
MIPOMBIIIUIEHHOCTH ).

Mopnenu MoJieKy OpraHu4ecKuX
BEILIECTB.

Jlabopamopmbwiii onvim:

[lonyuenue, cobnpanue, pacro3HaBaHUE
Y W3yYEHUE CBOWMCTB YrJEKHUCIIOrO rasa.
[IpoBeneHre KaUeCTBEHHBIX pEeaKInii

Ha KapOOHAT U CUJIUKAT-UOHBI

Y W3y4YEHUE NMPU3HAKOB HX

MPOTEKAHUS.

Ilpakmuueckue pabombwi:

Ne 4. Tlonydenue yrieKucioro rasa,
M3y4YECHUE €T0 CBOMCTB.

No 5. Pemenue skciepuMeHTaaIbHbIX
3aja4 1o TeMe «BaxHeunme HemeTalbl
U UX COCTMHCHUS.

Buiuucnenus:

M0 YPAaBHEHUSIM XUMUYECKUX PEAKIINil

Y COJIEH B BOJIE, DNIEKTPOXUMUYECKUN sl
HAIPSHKEHUH METAIIIOB)

Hroro o pazneny

25
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MeTaJLiIbl M HX COCAMHECHUA

3.1

OO01mue cBoiicTBa
METAIUIOB

OO611ast XapakTEpUCTHKA XUMHUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nosioxkenust B [lepuoguueckoil cucreme
XUMHUUYECKUX IJIEMEHTOB

JI.1. MeneneeBa 1 CTpOEHHUS] aTOMOB.
Crpoenue MetaioB. MeTtammueckas
CBSI3b U METAJTUYECKas
KPUCTAJUIMYECKAs PEIIETKA.
DIIEKTPOXUMHUYECKUN PSJT HATIPSIKEHU N
MeTaIOB. PUBHYECKUE U XUMUUECKUE
cBoiicTBa MeTayyioB. O01IKEe CIOCOOBI
nojaydyeHus metaioB. [lonstue

0 KOPPO3UH METAIJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3UHU.
CmnaBsl (cTalnb, 4YyryH, JIOPATIOMUAHUM,
OpoH3a) U UX MPUMCHECHHE B OBITY

Y TIPOMBIILJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa31bl METAJJIOB U CIIABOB.
N3ydenue pe3yabTaToB KOPpO3UU
METaUTOB (BO3MOYKHO MCIIOJIb30BAHHE
BUJICOMATEPUAJIOB).

Jlabopamopnsie onvimul.
O3zHakomiieHHE ¢ 00pa3liaMi METAJIOB
U CILJIaBOB, UX (PU3UYECKUMU

PackpbIBaTh CMBICI U3Y4aeMBbIX TOHATHI
Y TIPUMEHSATH 3TH MOHATHS MPU OTIUCAaHUU
CBOMCTB BEIIECTB U UX MPEBPAILICHHI.
OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJJIOB U UX COCTMHEHUI C y4eTOM
CTPOCHUS UX aTOMOB.

XapakTepru3oBaTh CTPOCHUE METAJLIOB,
oO1re pu3nueckrue 1 XuMUYECKUe
CBOWCTBa METAJLJIOB.

XapakTepu3oBaTh OOIINE CIIOCOObI
MOJTyYEHUS] METAILIOB.

OmnuceiBaTh CIOCOOBI 3aIIUTHI METAJIOB
OT KOPPO3HH.

CrnenoBath npaBuiiaM 06€30macHOMN
paboThI B TabopaTopuun

IIPU UCTIOJIE30BAHUU XUMUYECKOM
MOCY/IbI U 000PYTOBaHUSI.

[Tpou3BOANTH BHIYMCICHUS

M0 YPaBHEHUSM XUMHUYECKHUX PEaKIINi,
€CIT OJIMH U3 PEareHTOB COACPKUT
MPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WU TPYIIIIE.

Hcnonps30BaTh NP BHIMOJTHEHUN
y4eOHBIX 3a/IaHUN TEKCThl yUeOHUKA,
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CBOMCTBaAMH.

Buiuucnenus:

110 YPABHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJIMH U3 PEAareHTOB COJICPKUT
MIPUMECHU

CIIPABOYHBIE MaTEPHUATIBI
(TTeprogudeckyro CUCTEMY XHMHYECKHUX
anemenToB J1. . Menneneena, Tabnuiy
PacTBOPUMOCTH KHCIIOT, OCHOBAaHU

1 COJIEH B BOJIE, DJIICKTPOXUMHUYECKUN Pl
HAIPSHKEHUH METAIIIOB)

3.2

Baxwueiiue
METAJUIBI U UX
COEIMHEHUS

16

[Ileno4yHbIC METAIIJIBL: TOJIOKEHHUE

B [leproandeckon cucTeMe XuMUYEeCKUX
anemeHToB [[.1. Menneneena,

CTPOCHHE UX aTOMOB, HAXOXKJICHUE

B nipupojae. PU3nyecKkue 1 XUMUIECKUE
CBOICTBA (Ha MpUMeEpE HATPUS

u kanus). OKCUAbl U TUAPOKCUIBI HATPUS
v kanus. [I[pumeHenne menouHbIx
METAJUIOB U UX COCUHEHHM.
[IleouHO3EMENBHBIE METAILIBI MATHUI
Y KaJIbIUI: TTOJIOKECHUE

B [leproanueckon cucTeMe XuMUYECKUX
anemeHToB [I.11. MenneneeBa, ctpoeHue
MX aTOMOB, HAXOXJICHUE B MPUPO/IE.
DOU3NYECKNE U XUMUYECKHE CBOMCTBA
Mar"us M Kajiblusa. BaxxHennme
COCAMHEHUS Kablins (OKCHI,
TUIPOKCHU, COJI). JKECTKOCTh BOJIbI

U CIIOCOOBI €€ YCTPaHCHMUSI.

AJTFOMUHUIN: TIOJIOKEHUE

B [Iepuonnueckoii cucreme

OOBsCHITH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JIEMEHTOB-
METAJUIOB M UX COCMHEHUI B IPyIax

C YYETOM CTPOCHUS UX aTOMOB.
XapakTepusoBaTb (PU3NYECKUE

Y XMMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB METAJUIOB U UX COCTMHEHNH
(oxcHa0B, THIPOKCHIIOB, COJIEH),
CIOCOOBI UX MOJY4YECHUS, TPUMEHEHUE

Y 3HAYCHUE B MPUPO/JIC U KUZHU
YeJI0BEKa.

VY cranaBnMBaTh MPUUUHHO-CIICACTBEHHYIO
CBA3b: CTPOEHUE BEILIECTBA — CBOWCTBA
— MPUMEHEHUE — HA TpUMepax
M3ydaembIxX BellecTB. Pacrio3Hasars ¢
MOMOIIBI0 KAYECTBEHHBIX PEAKIINI HOHBI
METAJIJIOB. MarHusl, KaJbIys, ATIOMUHUS,
nuHka, xenesa (1) uxemesa (1), meau
(1.

JlokasbiBaTh aM()OTEPHBIN XapaKTep
OKCHJIOB Y TUIPOKCHUIOB aTFOMUHUS
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XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa, CTpOCHUE aToOMa,
HaxoX7eHue B mpupoe. Puzndeckue
U XUMHYECKUE CBOMCTBA aJTIOMHHMS.
AmpoTepHbIe CBOMCTBA OKCHIA

U THIPOKCHUIA ATFOMUHHUS.

Keneso: nonoxxenue B [leprognueckoit
CUCTEME XUMHUYECKUX IJIEMEHTOB

J.1. MenneneeBa, CTpOCHUE aTOMa,
HaxoX7eHUE B pupoe. Puzndeckue
U XUMHYECKHE CBOMCTBA JKele3a.
Oxcupl, THIAPOKCHIBI U coitu skene3a (1)
u sxenesa (I1), ux cocras, cBolicTBa

U TIOJTy4YEHUE.

Xumuueckuii IKCHEPUMEHM:

Jlemoncmpayuu:

Oco0EeHHOCTH B3aMMOJICHCTBUS OKCHIA
KaJbIMS ¥ HATPHSI C BOJOH (BO3MOKHO
UCIIOJIb30BaHKUE BHICOMATEPHAIIOB).
OxkparmmBaHye TIaMeHH HOHAMH
HATpPHsI, KIS ¥ KaJbIIUs

(BO3MOKHO HCITOJIb30BaHUE
BUJICOMATEPUAJIOB).

HccnenoBanne CBOMCTB KECTKOW BOJIBL.
[Iporiecc ropeHus xene3a B KUCIOPOAE
(BO3MOKHO HCIIOJIb30BAHHUE
BHJICOMATEPUAJIOB).

U IIUHKA.

[InaHnpoBaTh U OCYIIECTBIATH

Ha MIPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, POBOJIUTH HAOIIOACHHS,
JieaTh BBIBOBI [0 pe3yJibTaTaM
AKCIIEPUMEHTA TPY MTPOBEACHUU
7a00paTOPHBIX OIBITOB U MPAKTHUECKUX
pabor.

CrnenoBath npaBuiiaM 06€30MacHOMN
paboThI B TabopaTopuun

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYTOBAHUSI.

[Tpon3BOANTH BHIYMCICHUS

M0 XUMHUYECKUM YPaBHEHUSIM.
YyacTBOBaTh B COBMECTHOM paboTe

B T1ape WK TPYTIIIE.

BricTpanBaTh pa3BepHyTble TUCHbMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nH(MOpPMAIIIIO U3 yueOHUKA

U CIPAaBOYHBIX MaTepUaIOB, IPaMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATUUHBIN
ammapar Kypca XuMuu
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Jlabopamopuvie onvimbt.

[IpoBeneHNE KAUYECTBEHHBIX PEAKIIU
Ha UOHBI (MarHus, KaJIbLUsl, aJTIOMUHUS,
nunka, skenesa (1) u sxenesa (I11), meau
(I1), ormcanue MpU3HAKOB UX
POTEKAHUA.

UccnenoBanue aMmpoTepHBIX CBOKCTB
TUIPOKCHUA ATFIOMUHUS U THAPOKCUIA
WHKA.

lIpaxmuueckue pabomot:

Ne 6. ’KecTkocTh BOJIBI U METOIBI €€
YCTPAHECHHUSL.

Ne 7. Petienue skcriepuMeHTaIbHBIX
3aaa4 1o teMe «BaxxHenmme MeTauibl
U UX COCTUHECHUS».

Buiuucnenus:

110 YPAaBHEHUSIM XUMHUYECKUX PEAKIIHA,
€CJIM OJIMH U3 PEareHTOB JaH B U30BITKE
WJIM COJICPKUT TIPUMECH;

MacCOBOM JIOJIA BBIXOZAA MPOJYKTa
peakiu

Utoro mo pazneny 20
XuMHS M OKpPY:KaLIas cpeaa
4.1  Xumus 3 BemectBa n Marepuansl B TOBCEAHEBHOW | XapaKTEPU30BaTh POJIb XUMHUU

Y OKpYyIKaromas
cpena

YKA3HHU 4desioBeka. be3omacHoe
VICTIOJIb30BAHUE BEILIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBas nomonrs

B Pa3JIMYHBIX cepax AesaTeIbHOCTH
JIFOJICH, OCHOBHBIC BEIIIECTBA
1 MaTepuajbl, IPUMEHSIEMbIC B KHU3HU
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MIPY XUMHYECKUX 0’KOTax

U OTPABJICHUSIX.

XUMHUUECKOE 3arpsi3HEHUE OKpY Karolen
cpensl (TpenenbHas JomyCcTUMast
KOHIIGHTpAI¥s BemecTB. Poib xumun

B PEIICHUN SKOJIOTHICCKUX TPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenue o6pas3iioB MaTepruanoB
(cTexIo, CruIaBbl METAJLIOB, MOJMMEPHBIC
MaTepHaIbl)

COBPEMEHHOT'O YEJIOBEKa.
OOBICHATH yCIOBHS O€30M1aCHOTO
WCITOJIb30BaHUS BEIIECTB U XUMHUICCKUX
peaKIuii B OBITY.

AHaIM3UpOBaTh M KPUTUUECKU
OLIEHUBATh MH(GOPMAITUIO O BIUSTHUH
MIPOMBIIIIEHHOCTH, CEJIbCKOTO X0341CTBA,
TpaHCHIOpTa U JIp. HA COCTOSTHUE
OKpY’Karollel Cpebl.

YMeTh 0Ka3bIBaTh MEPBYIO TOMOIIIH

MIPY XUMHYECKUX 0’KOTaX U OTPABIICHUSX.
[IpyHUMAaTh yyacTue B 00CYKJIEHUU
po0IeM XUMUYECKON U HKOJIOTMYECKON
HATPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO TTO3UIIMIO TI0 pobIiemMe

U TIpeJiarath BOSMOXKHBIE ITYTH €€
peleHus

Hroro no pazneny: 3
PesepBHOE Bpems 3
OBIIEE UNCJIO YACOB 68
[10 ITPOTPAMME
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NEPEYEHbB (KOJU®UKATOP) PACIHPEJIEJEHHBIX IO KJIACCAM
IMPOBEPSIEMbBIX TPEBOBAHUM K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM MTPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS M1 DJJEMEHTOB COJEPKAHUS IO XUMUHA

B (denepanbHbIX UM pernoHANbHBIX MPOLEAYpPaX OLEHKH KayecTBa OOpa30BaHMS
UCIIOJIB3yeTCs MepeueHb (KOAM(PHUKATOP) pacHpeeICHHBIX M0 KjaccaM IMPOBEPSEMBIX

TpeOOBaHUN K

pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTENbHONW MpPOrpaMMbl

OCHOBHOTO 001IIeT0 00pa30BaHUs U AIEMEHTOB COICPKAHUS TI0 XUMHH.

8 KVIACC

IIpoBepsieMble TpeOOBaHUA K pPe3yJibTATaM OCBOCHHUS OCHOBHOW 00pa3oBaTe/IbHOU

MPOrpaMmbl

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemMble TPEeIMETHBIE PE3YJILTAThl OCBOCHUSI OCHOBHOM
00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus

1

ITo Teme: «HepBOHa‘-IaJILHBIG XUMHWYCCKUC ITOHATHA

1.1

pacKpbiBaTh CMBIC OCHOBHBIX XHMHYECKHX TMOHATHI. aToM,
MOJICKYJIa, XUMHUYECKHI AJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpOAHAS M HEOJHOPOJHAsS), BaJCHTHOCTD,
OTHOCUTEJIbHAsI aTOMHasi W MOJIEKYJIIpHas Macca, KOJHUYECTBO
BEIIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBasi JI0Ji1 XUMHYECKOIO
AJIEMEHTa B COCIWHCHHH, MOJIPHBIM 00BEM, XMMHUYECKas pEaKIus,
KJIaccupuKalusl  peakluidl:  peakiuud  COCIAUHEHUS,  PEaKIUU
paz3noKeHusl, peakiuu 3aMEIICHMS, peakIuu oOMeHa,
9K30- M SHIOTEPMUYECKHUE pEaKLUUH, TEIJIoBOM 3(PPexT peakuuu,
pacTBOp, MaccoBas [0Jis BellecTBa (MPOILEHTHAS KOHIICHTPAIIMS)
B pacTBOpE

1.2

HIUIIOCTPUPOBATE B3aWMMOCBA3b OCHOBHBIX XHMMHYCCKHX MOHSITHH
W IIPUMCHSATH OTU HOHATHA IIPU OIMMCAaHHUHU BEIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

WCIIO0JIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISi COCTaBlIeHUS (hopMyIl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIUN

1.4

pacKpbiBaTh CMBICII 3aKOHOB  COXPAHEHHUS MacChl  BEIIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPDHOTO YYE€HHUs, 3aKOHa
ABoraapo

1.5

ONpeNesaTh BAJICHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COEJIMHEHUSIX

51



denepanbHas padouas nporpamma | Xumusi. 8—9 kmaccel (0a30BbIil ypOBEHB)

1.6

KJIacCU(UIMPOBATh XUMHUYECKHE peakiuu (M0 YHCIy U COCTaBy
yJaCTBYIOIIUX B PEAKIIMH BEIIECTB, TI0 TeIIOBOMY 3 dekTy)

1.7

BBIUHCIIAATh OTHOCUTEIILHYI0 MOJIEKYJSIPHYIO UM MOJISIPHYIO MacChl
BEILIECTB

1.8

BBEIYHCIIATH MAaCCOBYIO JOJII0 XHMHYECKOTO 3JeMeHTa mo (opmyme
COEJIMHEHMUS,

1.9

BBIYUCIEITh MACCOBYIO OOJIXO BCHICCTBA B paCTBOPC

1.10

PUMEHSITh €CTECTBEHHO-HAYYHbIE METO/IbI TTO3HAHUSI — HAOJI0/IEHHE,
W3MEpCHHE, MOCITUPOBAHUE, IKCIIEPUMEHT (PeaTbHBINA M MBICIICHHBII )

[To Teme: «BaxHenire npeacTaBUTENIN HEOPraHUYECKUX BEIIECTBY

2.1

PACKPBIBATb CMBICJI OCHOBHBIX XUMHWYCCKHUX TIOHSITUM: OKCH I, KMCJIOTA,
OCHOBAaHHC, COJIb

2.2

OTIpENeNATh MPHUHAICKHOCTh BEIIECTB K OMPEACICHHOMY KIIacCy
COeIMHEHUH 110 (popMyaM

2.3

KJIaCCI/ICpI/II_II/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

XapaKTepH30BaTh (OMUCHIBATH) OOIIHE XUMUIECKHUE CBOMCTBA BEIICCTB
pa3NMYHBIX  KJACCOB, TNOATBEPXKJasi  ONUCAHUE  MNpUMEPaAMU
MOJIEKYJISIPHBIX YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KAUYECTBEHHOTO COCTaBa, BO3MOKHOCTH IPOTEKAHUS XUMHUUYECKHUX
MIPEBPALIEHUI B PA3JINYHBIX YCIOBUSIX

2.6

ClIeIOBaTh  IMpaBWIaM  MOJIb30BAaHUA  XUMHYECKOW  IOCYIIOU
U J1abopaTOpHBIM O0OPYAOBAaHUEM, a TAKXKE IMpaBUiIaM OOpalleHUS
C BENIECTBAMH B COOTBETCTBUU C WHCTPYKIHUSIMHU IO BBIMOJIHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TMOJYYEHUIO U COOMPAHHIO
ra3000pa3HbIX BEIECTB (BOAOpPOJAA M KHUCJIOPOJA), MPUTOTOBICHHIO
pacTBOpPOB C ONPEICICHHOW MAacCOBOM JOJIEM pPacTBOPEHHOIO
BEILIECTBA, IJIAHUPOBATh W TMPOBOAUTH XWMHUYECKHE SKCIIEPUMEHTHI
[0 PacrO3HaBAaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C MOMOIIBIO
WHJUKATOPOB (JTakMyc, peHopTanenH, METHIOPAHK U APYTUe)

2.7

IMPOBOAUTH paCUCThI 110 YPAaBHCHHUIO XMMHUYECKOU p€aKkunu

[To Teme: «llepmommuecknii 3akoH u llepuonmnueckas cucrema
xummuyeckux anemeHtoB J[.M. MengeneeBa. CrTpoeHHe aTOMOB.
Xumuyeckas cBa3b. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI

3.1

PacCKpbIBATh CMBICI OCHOBHBIX XMMHWYECKUX MOHSTHM. SIAPO aToMa,
ANIEKTPOHHBIM CJIOM aToMa, aToOMHasi OpOWTab, pPaaAUyC aToOMa,

52



OdenepanibHas padouas nporpamma | Xumus. 8—9 kinaccel (0a30BbIH ypOBEHbB)

XUMHUUYCCKasaA CBA3b, IIOJApHAad KW HCIOJIPHAA KOBAJICHTHAs CBA3b,
QJICKTPOOTPUIATCIIbHOCTL, HWOHHAsA CBA3b, HWOH, KA4TWUOH, dHWOH,
CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTL XUMHWYCCKHUC 3JICMCHTEI

3.3

ONKCHIBATh U XapaKTepu3oBaTh Ta0IMuHyto (hopmy I[lepronuueckoit
CUCTEMbl XUMHUYECKHUX DJIEMEHTOB. pa3IMyaTh IMOHSATUS «TJIaBHas
noarpynna (A-rpymma)» u  «mobounas mnoarpymma (B-rpymma)y,
«MaJbley U «OOJBIINE» TEPUOIBI

3.4

packpbeiBaTh cmbich llepuommueckoro 3akoHa J[.M. Mennaeneesa:
JIEMOHCTPUPOBATh TOHUMAHUE NIEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX JIEMEHTOB OT UX NOJIOkKEHUSA B [lepuoauueckoii cucteme

3.5

COOTHOCHUTD 0603Ha‘{eHI/IH, KOTOPEIC HUMCIOTCA B Ta6JII/IH€
((HepI/IOI[I/ILIeCKaSI CHUCTCMa XUMHWYCCKHUX 9JICMCHTOB
I[I/I MGHILGJ'IGGBa» C YHCIOBBIMH XapaKTCPUCTHKAMH CTPOCHUA
aTOMOB XMMHNYCCKHUX 3JICMCHTOB (COCTaB " 3apsan aapa, 061]166 qHCJIO
QJICKTPOHOB U PACIIPCACICHUC UX I10 3JICKTPOHHBIM CJIOiIM)

3.6

OMpEeNesATh  CTENEHb  OKHCJICHHS  JJEMEHTOB B  OMHApHBIX
COEJIMHEHUIX

3.7

OIIpCACIITL BHI XHUMHYECKON CBSI3HU (KOB&HCHTH&H )51 I/IOHHEUI)
B HCOPIraHN4YCCKUX COCAMHCHUAX

IIpoBepsieMble 3JIEMEHTBI COAEPKAHMS

Kon [IpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE MTOHATHUS

1.1 [Ipeamer xumun. Poins XUMHUM B )KM3HH YEJNOBEKA. XUMHS B CHCTEME HAYK.
Tena n BemecTBa. @U3NUECKHE CBOMCTBA BEWIECTB. ATPETATHOE COCTOSTHUE
BEILIECTB

1.2 | llonste o MeTrojgax MO3HAHHWA B XHUMHUHU. UHCThle BelleCTBA U CMECH.
CriocoOsI pa3aeneHus cmecei

1.3 | AtoMbl M MOJNEKyJbl. XHMHUYECKHE 3IEMEHTBHl. CHUMBOJIBI XUMHUYECKHUX
aneMeHTOB. lIpocTele M CIIOKHBIE BeEIIECTBA. ATOMHO-MOJIEKYISIPHOE
yYEHHUE

1.4 | Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XUMHYECKHX 3JIEMEHTOB.

3aKOH IIOCTOSTHCTBA COCTaBa BCIICCTB. OTtHocuTeNnpbHAs aTOMHas Macca.
OtHocHuTenpHas MOJICKYJsIpHad Macca. Macconas J0JI1  XHUMHYCCKOI'O
9JICMCHTA B COCAMHCHNN
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1.5

KommnuectBo Bemecrsa. Monb. MossipHas Macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M 4YUCa CTPYKTYPHBIX €IMHMII BellecTBa. Pacuersl mo ¢dopmynam
XUMHUYECKUX COCTUHEHUN

1.6

dusryecKkue ¥ XUMHYCCKUE SBICHHUS. XUMHUYCCKas PEaKIis U ee IPU3HAKH.
3aKOH  COXpaHEHHsS  MacChl  BEIICCTB. XHUMHYECKHE  ypPaBHCHH.
Knaccupukanuss XUMHYECKHX peakuuil  (COeOUMHEHHs, Ppa3IOXKEHH,
3aMelleHus, 0OMeHa)

1.7

XWMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TOCYAOMH,
C mpaBwiamMH pabOTBl B JIaDOpaTOpUM W TpUEMaMU  OOpalleHus
C J1abopaTOpHBIM OOOPYAOBAHHEM, H3YYCHHE W OMHCaHUE (UIUICCKUX
CBOMCTB 00pa3lloB HEOPTraHWYECKUX BEUIECTB, HAOIOJEeHUE (PU3NUECKUX
(nyaBneHUE BOCKA, TasHUE JIbJla, PACTUpaHHUE caxapa B CTYIKE, KUIICHUE
¥ KOHJCHCALMs BOJbI) M XUMHUCCKUX (TOpPEHHE CBEYM, IPOKAIMBAHHE
MEJHOM TMPOBOJIOKH, B3aUMOJCUCTBHE MeJla C KHUCIOTOM) SIBJICHUI,
HaOJII0JICHUE M OMHCAaHWE TMPU3HAKOB MPOTEKAHUS XUMHYECKUX PEaKIUi
(paznmoskeHue caxapa, B3aUMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPHIOM Oapus,
pasnoxenue tuapokcuaa Memu (II) mpum HarpeBaHuM, B3auMOJCHCTBHE
xkemeza ¢ pactBopoM coimu Memu (1), m3ydeHue cmocoOOB pa3ieicHHs
cMmecel (C MoOMOIIbI0 MarHuTa, GUiIbLTPOBaHKE, BITIAPUBAHUE, TUCTUILISAIINS,
xpomatorpadusi), TPOBEICHUE OUYMUCTKH IMOBAPEHHOW COJM, HaOJII0JCHUE
U OINKCAHUE PEe3yJbTATOB IMPOBEICHHS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH
COXPaHEHHUsS MacChl, CO3IaHKe MOJIeNIel MOJIEKYI (IIapOCTEPKHEBHIX)

Baxueiimme npeacTaBUTENN HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — 31eMeHT U MpocToe
BeniecTBO. Haxoxknenne kucnopoaa B mpupoe, Gu3ndeckre 1 XUMUIECKUe
cBoiicTBa (peakiuu ropenns). Okcuzpl. [Ipumenenne kucaopoaa. Criocoobt
MOJIYYCHHSI KUCJIOpOJla B JJAOOpAaTOpUU U MPOMBINUIEHHOCTH. KpyroBopot
KHciopoAaa B mpupojie. O30H — auioTponHasi MOAU(PUKALMS KUCIOPOIa

2.2

TemioBoil dhdexkT XUMUIECKON peakiuu, TePMOXUMHUYECKUE ypaBHEHHUS,
HK30- U SHAOTEPMUUYECKUE PEaKU. TOIIMBO: Yrojib U METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (ekTa, pa3pylieHrne 030HOBOTO CIIOs

2.3

Bomopon — »asnemeHT M mpocTtoe BemecTtBo. Haxoxaenwe Bomopona
B TIpupoje, (pu3ndecKkue U XMMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
nony4deHus. Kuciorel u conm

2.4

Mounsipublit 00beM ra3zoB. PacueTsl Mo XUMHYECKUM YPaBHEHUSM

2.5

dusnyeckne CBOMCTBAa BOAbl. Boga kak pactBopurenb. PacTBOpSL.
HacelllieHHbIE YW HEHACBHIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB
B BOJIe. MaccoBas J10J1s1 BEIIECTBA B PacCTBOpe. XMMHUUYECKHUE CBOMCTBA BOJBI.
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OcHoBanus. Posb pacTBOpPOB B MPUPOAE U B )KU3HU 4esioBeka. KpyroBopot
BO/AbI B MpHUpOAE. 3arpsa3HeHuE NpHUPOAHbIX BoJA. OXpaHa W OUYMCTKA
MPUPOAHBIX BOJ

2.6

Knaccudukarusa neopranndeckux coenuHenuil. Oxcuapl. Knaccudukarus
OKCHJIOB.  cojieoOpasyiomire (OCHOBHBIC, KHCIIOTHBIC, aM(OTEpHBIC)
u HEeCoJIe0Opa3yIoIIne. Homenkmarypa OKCHJIOB. dusznueckue
Y XMMUYECKUE CBOMCTBA OKCUIO0B. [lomyueHne okcuio

2.7

OcunoBanus. Kiaccudukaiuss OCHOBaHMWI: IIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. Homenknatypa ocHoBaHui. @Pu3NyUEeCKUE U XUMHYECKHE
cBolicTBa ocHOBaHuM. [loryueHne ocCHOBaHUI

2.8

Kucnotel. Knaccudukanus kucinor. Homenknatypa kuciot. duszmyeckue
U XUMHUYecKHhe cBorcTBa KUCJOT. Psg aktuBHocTH MeTasuioB H.H. bekeroBsa.
[lony4yeHne KuciaoT

2.9

Comu. Homenkiatypa coneil. du3znueckue 1 XuMHUUECKUE CBOMCTBA COJIEH.
[lonyyenune coneun

2.10

I'eneTnyeckas CBA3b MCKAY KiIaCCaMH HCOPIraHNICCKHUX CO@I[I/IHCHI/Iﬁ

211

XUMUYECKUN DJKCIIEPUMEHT: KAayE€CTBEHHOE OIPEIEIICHUE COAECPKaAHUsA
KHCJIOPO/Ia B BO3/1yX€, OJIYUEHHE, COOMpaHUe, pPacllO3HABAHUE U U3yUEHUE
CBOWMCTB  KHUCJOpOJa,  HAOMIOJIEHHE  B3aUMOJCWUCTBUS  BELIECTB
C KHCJIOPOJIOM W YCJIOBUSI BO3HHUKHOBEHHS W TIPCKPAICHUS TOPEHUS
(moxapa), o3HaAKOMJICHHE ¢ 00pa3llaMi OKCHJIOB M OIMMCAHUE MX CBOWCTB,
NoJlyueHue, coOupaHue, paclo3HaBaHUE U U3YUYEHHE CBOMCTB BOAOpOJA
(ropenue), B3ammojelicTBue Bojgopoaa ¢ okcuaoM menu (1) (Bo3moxkHO
UCIOJIb30BAaHUE BUACOMATEPHUAJIOB), HAOJIOJCHNE OO0pPAa3IOB BEUICCTB
KOJIM4ecTBOM 1 MoIib, MccienoBanne 0COOEHHOCTEN PacTBOPEHUS BEUIECTB
C  pasmu4YHOU PacTBOPUMOCTHIO, PUTOTOBJICHHE pacTBOpPOB
C ONpENEJEHHOW MacCOBOM  JOJI€M  pPACTBOPEHHOIO  BEIECTBA,
B3aMMOJICHCTBHUE BOJbI ¢ MeTalaMu (HaTpueM U Kajabiiem) (BO3MOXKHO
UCIIOJIb30BaHUE BUJICOMATEPUAJIOB), OIPENEICHUE PACTBOPOB KHUCIOT
U [IeNoYe C TOMOIIBI0 HMHAMKATOPOB, HCCJENOBaHHME 00pa3loB
HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAOJIOJACHUEC M3MEHCHUS
OKpAacKM WHJIMKAaTOPOB B pacTBOpax KHCIOT W IIeJodeH, H3ydeHue
B3auMoerictBus okcuaa meau (1) ¢ pacTBOpoM CepHOM KU CJIOTHI, KUCIIOT
C MeTaJUlaMH, pPEaKIui HEeUTpamu3aluu, IOJydeHHE HEePaCTBOPHUMBIX
OCHOBaHUH, BBITECHCHHE OJHOTO0 METala JPYyrUM M3 pacTBOpa COJIH,
peIlIeHne SKCIEePUMEHTAIBHBIX 3a1ady 1o Teme «BakHelmue Kiiacchl

HCOPraHM4CCKUX COCﬂHHGHHﬁ)}
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[leprnopnueckuii 3akoH u [leprogudeckas cucTeMa XMUMUYECKUAX JJIEMEHTOB
J.1. MenneneeBa. CtpoeHrne aTroMoB. XUMHUYECKask CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKIIUU

3.1

[lepBpie TOMBITKM KIacCHU(PUKAIMA XUMHYECKUX dJeMeHToB. l[loHsaTne
O TIpylmax CXOAHBIX JJEMEHTOB (IETOYHBbIE U IIECTOYHO3EMEIbHBIE
METaJUTbl, TaJIOTCHBI, WHEPTHBIC Ta3bl). DJEMEHTBI, KOTOPbIC 00pa3yroT
amM(pOTEpHBIE OKCUBI U THAPOKCHIBI

3.2

[lepnonnuecknii 3akoH. Ilepuonnueckas cucreMa XMMHYECKHUX 3JIEMEHTOB
.. MenneneeBa. KopoTkomepuonHas W AIUHHONEPUOAHAS (HOPMBI
[lepuognueckor cucrembl xumuueckux siemeHToB [[.M. Menneneesa.
[leproaer u rpynmsl. OU3HYECKUNA CMBICIT MTOPSIAKOBOTO HOMEPA, HOMEPOB
[IEpUOJA U TPYIIIIBI DJIEMEHTA

3.3

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonel. Onektponsl. CTpoeHne
ANIEKTPOHHBIX 000JI0ueK aTOMOB MepBbIX 20 XUMHUYECKUX DIIEMEHTOB
Ilepuonnueckonn  cucremnl .M.  MenaeneeBa.  XapakTepucTuka
XUMHYECKOr0 3JIEMEHTa II0 €ro IoJoKeHHio B Ilepuoamdeckon cucreme
J.1. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHHUSI Paguyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX UM HEMETAUIMYECKUX CBOWMCTB IO TPyNIaM M MEPHOJAM.
3nauenue Ilepuogmueckoro 3akoHa u  Ilepuognyeckod  CUCTEMBI
XMMHUYECKUX 3JIEMEHTOB ISl pa3BUTHS HAyKu U npakTuku. [[.1. Mennenees
— YYEHBIU U TPaKIaHUH

3.5

Xumuueckass cBsa3b. KoBaseHTHass (MOJsipHAsl W HEMOJIAPHAS) CBS3b.
DIJIEKTPOOTPUIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MloHHas CBA3b

3.6

Crenenp OKHCJICHUA. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHbBIC pPCaKunu.
HPOHGCCBI OKHCJICHUS Y BOCCTaHOBJCHUS. OKUCIMTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUN DKCIEPUMEHT: H3y4eHHE OOpa3loB BEIIECTB METaIOB
1 HEMETAJUIOB, B3aMMOJEHUCTBUE T'MIPOKCHIA [IMHKA C PACTBOPAMU KHUCIIOT
U IIEJI04EH, MPOBEIACHUE OIbITOB, WLIIOCTPUPYIOIIUX  IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIbHBIX ~ peakuuid  (ropeHue,  peakluu
pa3NoXKEeHUs, COEAUHEHNS )
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9 KJIACC
IIpoBepsieMble TPeOOBaAHUSA K Pe3yJIbTATaM OCBOEHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NMporpamMmbl
Kon [IpoBepsieMble peIMETHBIE PE3YJIBTAaThl OCBOCHHSI OCHOBHOM
IPOBEPSIEMOr0 |  00pa30BaTENILHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus
pe3ynbTara
1 [To Teme: «BemiecTBo U XUMHUUecKasi peaKIus»

1.1 pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX TOHSITHH: pacTBOp,
AIEKTPOJUTHI, HEINEKTPOJIUTHI, AJIEKTPOIUTHYECKAsT JAUCCOLMALINS,
peakiuu MOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOEe PaBHOBECHE,
oOpaTtumbie u HeoOpaTHUMBbIe peaxiuu, OKHUCJIUTETHHO-
BOCCTAHOBHUTEJIbHBIC  PEAKIMHM,  OKUCJIUTENh, BOCCTAHOBUTEINb,
OKHCJICHUE U BOCCTAHOBJICHUE, aUIOTpomnusi, amM(OTEpPHOCTH,
XUMUYECKass CBs3b  (KOBAJIGHTHAs, WOHHAs, METaJUTHICCKas),
KPUCTAIIMYECKAsl PEIlIeTKa, CIIaBbl, CKOPOCTh XUMUYECKON peakIuu

1.2 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATHH
Y IPUMEHATH YT TTOHITHS TP OTMIMCAHUH BEIIECTB U MX MPEBpaIeHUuN

1.3 COCTaBIISITh YPABHEHUS DJEKTPOJIUTHUYECKOM JTUCCOIUAIUU KHUCJIOT,
HIEJI0YEd M COJIEH, TMOJHBIE M COKPALICHHBIE YPAaBHEHHS pEaKLINN
MOHHOTO0 OOMeHa

1.4 PacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIU
MOCPEJCTBOM COCTABIICHHUS JICKTPOHHOTO OalaHca dTUX PeaKIuii

1.5 MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOW peaKuu

2 [To Ttemam: «Hemeramnsl m ux coeguHEeHHs» M «MeTalibel U UX
COEJIMHEHUS»

2.1 XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U CIeHU(PUICCKIE XUMUUCCKUE
CBOMCTBA TPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEP)KIasi OIKCAHUE
MpUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIIAMN

2.2 COCTaBJISITh YPABHEHUS PEAKIUN, MOATBEPKIAIOIINX CYIIICCTBOBAHUE
TEHETUYECKOM CBSI3M MEXKy BEIECTBAMH PA3TUIHBIX KJIACCOB

2.3 MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOCHMS,
BO3MOXHOCTH TIPOTEKAHUS XMUMHYECKUX TMPEBPALICHUN B Pa3IMUHBIX
YCIIOBUSX

2.4 cleloBaTh ~ TpaBWjiaM  TOJB30BaHUS ~ XMMHMYECKON  TMOCYyI0oMH

U J1abopaTOpHBIM O0OPYIOBaHHUEM, a TAKXKE MpaBWIaM OOpareHus
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C BEILECTBAMU B COOTBETCTBUU C HHCTPYKUHUSIMHU MO BBITOJHEHHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB MO MOIYYECHHI0O U COOMpPaAHUIO
ra3000pa3HBIX BEMIECTB (aMMHUAKa U YIIIEKHCIIOTO Ta3a)

2.5

MPOBOANTH PEAKIUH, TOATBEPIKIAIONINE KAYeCTBEHHBIM COCTaB
pa3IMYHBIX BEMISCTB. PACIIO3HABATh OMNBITHBIM IIyTEM XJIOPHUJI-,
opomMun-, womuna-, KapOoHar-, Qocdar-, cunamMkar-, cyiabdar-,
TUAPOKCUJI-MOHBI, KATHOHBI aMMOHUS, WOHBI M3y4E€HHBIX METAJLIOB,
MPUCYTCTBYIONTUE B BOAHBIX PACTBOPAX HEOPTAaHUUCCKHX BEIICCTB

[1o Teme: «XHUMUS 1 OKpyKaroIas cpeaay

3.1

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHYeCKuX nmoHATui: [1/IK BemecTsa;
KOppO3Us METAIIIOB

3.2

IIPUMEHATh OCHOBHBIC OIICpALlMA MBICIUTEIBHON JEATEIbHOCTH —
aHaJlu3 W CHHTE3, CpaBHEHHE, O0O0O0OIIEHUE, CHCTEMaTU3alUIO,
BBISIBIICHUE IPUYUHHO-CIIEACTBEHHBIX CBA3EH — JUUI U3YYCHUS CBOKCTB
BEILECTB U XUMHUYECKUX PEAKLHN; E€CTECTBEHHO-HAYYHBIE METO/BI
NO3HaHUsI — HAOJIOJICHUE, U3MEPEHUE, MOJIETUPOBAHNE, SKCIIEPUMEHT
(peabHBIN U MBICTICHHBIH )

HpOBepHeMbIe JIEMEHTHBI COACPKaAaHUA

Kon

[IpoBepsieMbIid 3JIEMEHT COACPKAHUS

1

BemectBo u xumuueckas peakuus. [loBropenue

1.1

[lepnonnuecknii 3akoH. llepuonnueckas cucreMa XMMHUYECKUX JJIEMEHTOB
AN, MenneneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTHM B HW3MEHECHHH
CBOMCTB XMMMYECKHUX DJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KajWs, KaJbLUsi
U HUX COCAUHEHHH B COOTBETCTBUM C IIOJIO)KCHUEM  DJIIEMEHTOB
B [lepnoanyeckol cucteMe U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelleCTBA: BUIbl XMMHUYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
pEIIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THMNA KPUCTALINYECKON
pelIeTK W BUJA XUMUYECKON cBs3u. Kiaccudukamuss ¥ HOMEHKIATypa
HEOPraHMYECKUX BeIecTB (MEKIyHAPOAHAS U TPUBHAIbHAS). XUMUYCCKHE
CBOICTBA BEIIECTB, OTHOCAIIUXCS K PA3IMYHBIM KJaccaM HEOPraHWYECKHUX
COCIMHEHM M, TEHETUYECKAs CBSI3b HEOPTAaHMYECKUX BEILIECTB

1.3

Knaccudukamuss XUMHYECKHMX peakuuMid 10 Pa3IMYHbIM  [PU3HAKAM
(o yucily ¥ COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY
3ddexTy, 10 U3MEHEHHUIO CTENEeHEeW OKUCICHHS XUMHYECKUX 3JIEMEHTOB,
o0 0OpaTHMMOCTH, 10 Y4acTHUIO KaTau3aTopa). DK30- M DHIOTEPMUYCCKHE
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pEaKINK, TEPMOXHMHYECKHE ypaBHEHUS. [IOHATHE O CKOPOCTH XUMHUICCKOU
peaKIuu

1.4

[Tonstue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusx. [lonsrue
O TOMOIEHHBIX M TIe€TEepOreHHbIX peakuusax. [loHaTne 0 XUMHYECKOM
paBHOBecHM. DaKTOPBI, BIMAIOIIKME HA CKOPOCTh XUMHUYECKOM PpEAKLINH
Y TTOJI0’KEHUE XUMHUYECKOIO PABHOBECHS

1.5

OKHCINTETHPHO-BOCCTAHOBUTENIBHBIC — PEaKIMH, DJEKTPOHHBIH  OanaHc
OKHCITUTEIIbHO-BOCCTAHOBUTENIbHOW peakiuu. CocTaBleHHE YpaBHEHUH
OKHCJIMUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil C HCIOJb30BAHUEM METOo/a
AJIEKTPOHHOTO OayiaHca

1.6

Teopus BNIEKTPOJIATHYECKON JIUCCOLMALIAH. DIIEKTPOJIUTHI
1 HEdJIEKTPOJIUThI. KaTHOHBI, aHWOHBI. MexaHu3M JUCCOLMAIUM BEIIECTB C
Pa3IMYHBIMU BUJAMH XUMUUYECKOU CBsi3U. CTeneHb aucconuanuu. CUiabHbIe
U cllabble AJICKTPONMTHI. Peakiuu MOHHOro oOMeHa. Y CIIOBUS MPOTEKaHUs
peakIuii MOHHOro OOMEHa, TOJIHbIE M COKpAIllCHHbIC MOHHBIE ypaBHEHHUS
peakuuii. CBOMCTBa KHUCJIOT, OCHOBAaHUM M COJIEM B CBETE IPEICTABICHUM
00 3JIEKTPOIUTUYECKOU auccounanuu. KadecTBeHHbIE peakid Ha WOHBI.
[ToHnsiTHE O THAPOIIM3E CONEN

1.7

XUMHUYECKUHN IKCIIEPUMEHT: 03HAKOMIIEHUE C MOJEISIMU KPUCTAUTMYECKUX
pEIIETOK HEOPraHWYECKUX BEIIECTB — METAJJIOB U HeMeTauioB (Tpaduta
W aiMasza), CIOXHBIX BemecTB (XJopuaa HATpHsi); HCCICIOBAHNE
3aBHCUMOCTH CKOPOCTH XMMHUYECKON peakuu OT BO3ACHCTBUS Pa3IUUYHBIX
(GakTopoB; MCCIIEJOBAaHUE JIIEKTPOINPOBOJHOCTH PACTBOPOB BEUIECTB,
nporecca JUCCOIMALMK  KUCJIOT, Iesiodyeii W comedl  (BO3MOXHO
WCIIOJIb30BaHME BUJICOMATEPHAJIOB); IIPOBEJICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TMPU3HAKK TPOTEKAaHUS pPEaKIMid HMOHHOTO OOMeHa
(oOpazoBaHue ocajka, BBIICICHUE Ta3za, OO0pa30BaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBI OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEaKIIUN
(ropeHue,  peakUMH  PA3NOKEHUS, COCAUMHEHHS);  pPacllO3HABAHUE
HEOPraHMYECKUX BELIECTB C MOMOIIBI0 KaY€CTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEPUMEHTAIIbHBIX 3a/1a4

Hemerannel u ux COCAUHCHU

2.1

OO6mast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3HMYECKHE CBOWCTBA
MPOCTHIX BEUIECTB — raJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MPUMEPE XJIOpa
(B3auMoeiicTBHE C METaJUIaMH, HEMETAIAMH, IET0YaMu). XJI0POBOIOPO/I.
ConsiHasg KuCIOTa, XUMHUYECKHE CBOWMCTBA, IMOJy4YEHUE, MPUMEHEHUE.
JlelicTBue XJ0Opa M XJIOPOBOAOPOJIA HAa OpPraHW3M 4YeJIOBeKa. BakHeumune
XJIOPUJIBI U UX HAXOXKACHUE B IPUPOJIC
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2.2

Oobmas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHble CTelneHH OkuciaeHus. CrTpoeHue U (u3NUecKue
CBOMCTBAa IMPOCTBIX BEIIECTB — KHUCIOpOJAa U cepbl. AJUIOTPOIHBIE
MOAM(UKAIIMK KHUCIIOPOJa MW CEphl. XHWMHYECKHE CBOWCTBA CEPHI.
CepoBonoposi, cTpoeHHe, (PU3NUECKUEe M XUMHYECKHUE CBOMCTBA. OKCHIBI
Ceppl KakK TMPEICTAaBUTENM KHUCIOTHBIX OKcuaoB. CepHasi KHUCIOTA,
(u3rueckre U XMMUYECKUe CBOMCTBa (0OIIME Kak MpeICTaBUTENs Kiacca
KUCIIOT W crnenupudeckue). XUMUYECKUE PEaKIM, JISKAIlIue B OCHOBE
INPOMBIIIEHHOTO CIOco0a TMOJY4eHHUsS CEpHOM KHUCIOTH. [IpumeneHue.
Comu cepHOMl KHCIOTBHI, KadeCTBEHHAs peakius Ha CyJab(haT-uoH.
Haxoxenue cepbl U ee COeIMHEHNH B IpUpoJie. XUMUYECKOE 3arpsi3HEHUE
OKpY’Karolel cpesibl COETUHEHUSIMU Cepbl (KUCIOTHBIE TOK/H, 3arps3HEHNE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPe0TBPAIICHUS

2.3

OOmas xapaktepucTuka 371eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTEpHBIC CTEIEHW OKHUCIEHUs. A30T, paclpoCTpaHEHUE
B mpupone, ¢usMyeckue M XuMuyeckue cpoiictBa. KpyroBopor azora
B Npupoje. AMMHaK, €ro pU3n4eckrue 1 XMMHUYECKHE CBOMCTBA, IIOJTyYeHHE
u npuMeHeHue. Colm aMMOHUSA, UX (PU3NYECKHEe U XMMHYECKUE CBOICTBA,
npuMmeHeHue. KauecTBeHHas peakliisi HA HOHbl aMMOHMSL. A30THasl KUCJIOTa,
ee ToNydYeHHe, (QPU3NYECKHEe M XUMHUYECKHEe CBoicTBa (00mmMe Kak
OpeICTaBUTENsl Kjacca KUCIOT M cnenuduueckue). lcemnonbp3zoBaHue
HUTPATOB W COJIEH aMMOHHUSI B KadyeCTBE MMHEpAIbHBIX YJI0OpEHUH.
XHAMHUUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSMHM a30Ta
(KHCIIOTHBIE JIOK/TU, 3arPSI3HEHUE BO3IyXa, TOYBHI U BOJIOEMOB)

2.4

®ochop,  amrorponHbie  Monupukauuu  docdopa,  puzMUEcKue
u xumudeckue cporicTBa. Oxcun docdhopa (V) m dochopHas KucioTa,
bu3nueckue W XUMHUYECKHE CBOWCTBA, TMoiydeHue. lcmnonp3oBaHue
dbocdaToB B KaueCTBE MUHEPAIBHBIX YI00OpeHU

2.5

O6mas xapakrepuctuka 31eMeHToB IVA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHUSA. YTIEpoJ, aJUIOTPOITHbIC
MOAM(UKAIMK, PACIPOCTPAHEHHUE B MPHUpOJE, (DU3NICCKHE U XUMUYECKUC
cBoiictBa. Axcopbmums. Kpyrosopor yriaepoga B mpupone. OKcCHabl
yriaepoaa, ux (PU3NYECKUEe W XUMUYCCKHE CBOKMCTBA, JICHCTBUEC Ha JKUBBIC
OpraHW3Mbl, TIOJIYyYCHHE W TPUMEHEHHE. OIKOJOTHYECKHE MPOOIEMBI,
cBsizaHHbIe ¢ okcuaoM yriepoza (IV); rumoresa riio0agbHOrO MOTEIUICHHS
KJIMMaTta, TMapHUKOBBIA d(hPexT. YTronpHas KHCIOTA M €€ COJH, WX
bu3nUeckue W XMMHYECKHE CBOWCTBA, IIOJIYUCHHE H IPUMEHEHUE.
KauecTtBenHas peaknus Ha kapOoHAT-WOHBI. Vcmosnp3oBaHWe KapOOHATOB
B OBITY, MEIMIIMHE, POMBIIIIICHHOCTH U CEITBCKOM XO3SMCTBE
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2.6

[lepBoHaUambHBIEC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTMHEHUSIX
yriepona (MeraH, 3TaH, STHJICH, alleTHJICH, TaHOJ, TJIHUIEPUH, YKCYCHAas
kuciaora). X coctaB m XMMHYECKOe CTpocHHe. TIoHATHE 0 OHOJIOTHYECKH
BOKHBIX BEIIECTBAX: KUpax, OelikaxX, YrieBoJlaXx — M HUX POJU B KU3HU
yesjoBeka. MarepuaibHOE €IMHCTBO OPraHMYEeCKMX W HEOPraHMYECKUX
COCIMHEHUM

2.7

Kpemumuii, ero ¢Qusmueckue #u XUMHUYECKHE CBOICTBA, MOIY4YCHHE
u npuMeHeHue. CoequHeHuss KpeMHUs B npupoae. OOuime npencTaBieHus
00 oxcunme xkpemHus (IV) um kpemHueBodl kucnore. CHIMKATBl, HX
UCIOJb30BaHUE B OBITY, MEIWIMHE, NPOMBILUIEHHOCTU. BakHelue
CTPOUTEIbHBIE  MaTepUaJbl.  KEpaMUKa, CTEKJIO, LIEMEHT, O€TOH,
xene300eToH. [IpoGnembl 0e30macHOrO0 HMCHOJIB30BAHUS CTPOUTEIBHBIX
MaTepUaloB B OBCEIHEBHOM KU3HU

2.8

XUMHUYECKUHN SKCIEPUMEHT: U3ydeHHE 00pa3ll0B HEOPTraHUUYECKUX BEIIECTB,
CBOICTB COJSTHOM KHUCJIOTHI, MPOBEJCHUE KAYECTBEHHBIX pEaKUui
Ha XJIOPUA-UOHBI W HAOJIOJICHHE MPU3HAKOB MX MPOTEKAHUS; ONBITHI,
oTpaxaromue (pu3nyeckue M XUMHUUYECKHUE CBOMCTBA TalloTEHOB U UX
CoeIMHEHHH (BO3MOYKHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB); 03HAKOMIICHHE
¢ o0Opa3maMu XJOPUA0B (raJIOTCHUIOB); O3HAKOMJICHHE C 00pa3IlaMH CephbI
U ee coenuHeHUSIMU (BO3MOXKHO HCIIOIb30BaHUE BHICOMATEPHAIIOB);
HaOJIOJIcHUEe  mpolecca  OOyriauMBaHUS — caxapa  1oja  JEHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCJIOTHI; M3YYCHUE XUMHUYECKUX CBOMCTB
pa30aBIECHHON CEpHON KHCIOTHI, MPOBEICHUE KAYECTBEHHOM pEaKINH
Ha cynab(daT-uoH U HaOJIOJICHUE MPU3HAKA €€ MPOTEKAHMS; 03HAKOMIICHUE
¢ pU3NYECKUMHU CBOMCTBaMU a30Ta, ocdopa U UX coeaUHEHHUH (BO3ZMOKHO
UCIOJIb30BaHUE BHUCOMATEpPHAIOB), OoOpasliaMu a30THBIX U (ochopHbIX
yIoOpeHuii; MmojaydyeHue, cooupanue, paclio3HaBaHUE U U3YYEHHUE CBOMCTB
aMMUaKa; IpoBeJICHUE KaueCTBEHHBIX PEAKIUil Ha MOH aMMOHUA U pocdat-
MOH MW W3yYeHUE TMPU3HAKOB UX MPOTEKaHUs, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHOM  a30THOM  KHUCJIOTBI €  Meabio  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATCPUANIOB); M3YUCHUE MOJEICH KPUCTALUTUYECKUX
pemieTok anMmasa, rpaduta, QymiepeHa; O03HAKOMJIEHHE C MPOLECCOM
ajcopOMU  PACTBOPEHHBIX  BEIIECTB aKTUBUPOBAHHBIM yriaem
U YCTPOMCTBOM TMPOTHBOTas3a; IOJydYeHHEe, coOupaHue, pacro3HaBaHUE
Y M3y4YEHHE CBOMCTB YIJIEKUCIIOTO ra3a; MPOBEICHUE KaUYECTBEHHBIX PeaKIInil
Ha KapOOHAT- W CUJIMKAT-UOHBI W U3YYCHUE TMPU3HAKOB WX MPOTEKAHUS;
O3HAKOMJICHUE C MPOAYKLMUEH CUJIMKATHOW IPOMBILIJIIEHHOCTH; PELICHUE
AKCHEPUMEHTAJBHBIX 3a7ady 1o TeMe «BaxHeilline HeMeTaulbl U UX
COCJIMHECHUS

MeTtasibl U ux COCAMHCHUA
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3.1

OO6u1ast xapakTEpUCTUKA XUMUYECKHUX 3JIEMEHTOB — METAJZIOB HA OCHOBAHUU
ux mnojoxeHuss B llepuoguueckoil cHUCTEME XUMHUYECKHUX DJIEMEHTOB
.. MenneneeBa u  crpoeHuss atoMoB. CTpoeHHE  METaUIOB.
Mertannuyeckass CBsS3b W METaNIMYECKasl KpUCTaUIMYecKas pernieTka.
DNEKTPOXUMHUYECKHUH PsJl HANIPSKEHU METAJUIOB

3.2

duznueckue M XUMHAYECKHE CBOMCTBA MeTauioB. OOmMe CIOCOOBI
noJiydeHusi MeTauioB. [ToHATHE 0 KOPPO3UH METAJIOB, OCHOBHBIE CITOCOOBI
3alUThl UX 0T Koppo3uu. CrutaBbl (CTajb, YyryH, JIOpallOMUAHUN, OpOH3a)
U UX PUMEHEHHE B OBITY ¥ IIPOMBIIIUICHHOCTH

3.3

[Ilenounble MeTaUIbL: MOJIOkKEHUE B [lepuoanmyeckoil cucreMe XMMUYECKUX
anemeHTtoB J[.JI. MeHaeneeBa; CTpOEHHME HX AaTOMOB; HaXOXICHUE
B npupoje. dusnueckrie W XUMHUYECKHE CBOMCTBa (Ha MIpUMEpPE HATPHS
u kanus). OKCHIBI ¥ TUIPOKCUIBI HATPUS U Kaus. [IpuMeHeHne menouHbIx
METAJUIOB U UX COCIUHECHUH

3.4

[llenouyHo3eMenbHbIE  METaLIbl MarHui W KajJbLUM. IOJOKEHHUE
B llepmomnueckon cucremMe xumuueckux snemeHToB J[.M. Menneneena;
CTPOEHHE X aTOMOB; HaXOXJeHUE B mipupoae. OU3NYECKUe U XUMUUECKUE
CBOMCTBAa MarHusi W Kaublus. BakHeiiline coeaMHEHHs Kalblus (OKCHI,
THUAPOKCH, COJHN). JKEeCTKOCTh BOJIBI M CITOCOOBI €€ YCTpaHEHUs

3.5

AmomuHHN: TonokeHue B llepuonnueckol cucTeMe  XMMHUYECKUX
anemeHToB [[.1I. MeHneneeBa; cTpoeHHE aTOMa; HAXOXKIACHUE B MPUPOIE.
duznyeckre U XUMUYECKHUE CBOMCTBA altOMUHMSI. AMQOTEpPHBIE CBOMCTBA
OKCHJIa U TUAPOKCH/IA AITFOMUHUSA

3.6

Kenezo: nomoxenune B Ilepponnyeckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa; CTpOEHUE aToMa; HaXOXJICHHUE B npupojae. dPusnueckue
U XUMHUYECKHE CBOMCTBA jkese3a. OKCubl, ruapoKcuabl u coim xxenesa (1)
u xene3a (I1), ux cocras, CBOWCTBA U MMOJTyICHUE

3.7

XUMUYECKUN HKCHEPUMEHT: O3HAaKOMJIEHHE C o0pa3llaMi METaJlIoB
U CIUIaBOB, MX (PU3NYCCKUMHU CBOWCTBAMU; U3YUCHHUE PE3YJITaTOB KOPPO3HUU
MeTauIoB (BO3MOKHO HCIIOJIB30BAaHHE BHIECOMATEPHAJIOB), OCOOEHHOCTEMH
B3aUMOJICHCTBUSA OKCHIA KaJIblUsl W HATpUsi C BOAOH (BO3MOXKHO
UCII0JIb30BaHUE BUCOMATEPUAJIOB); UCCIICIOBAHUE CBOMCTB KECTKOM BO/IBI;
mporiecca TOpeHHs jkejae3a B KHCIopoJe (BO3MOXKHO HCITOJIb30BAHHE
BHJICOMATEPUAJIOB); MPHU3HAKOB IMPOTEKAHUSA KAYeCTBEHHBIX PCaKIUid
Ha MOHBI (MarHus, Kaubliys, allOMUHUS, IMHKa, xkene3a (1) u xenesza (111),
mveau (I1); HaOmOAeHME M OMMCAaHWE IMPOLIECCOB OKPAIIMBAHUS IIJIAMEHU

HOHaMHu HaTpu:, KaJlusa n  KaJlbllHid (B O3MOXKHO  HCIIOJIB30BaHUC
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BUJICOMATEPUAJOB); HKCCIICOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHJIA
ATIOMUHUSL W THIPOKCHAA IIMHKA; PEIICHHUE SKCIEPUMEHTANIbHBIX 3aad
1o teme «BaxkHenime MeTaibl U UX COSAMHEHUS

XuUMHS ¥ OKpYKarolas cpesa

4.1

HoBbie maTepuraiibl u TeXHOIOTUU. BenecTtsa n mareprasl B IOBCETHEBHOM
JKU3HH YEJIOBEKA. XUMUS U 310POBbe. be30omacHoe nenoib30BaHNUE BEIIECTB
U XUMUYECKHUX peakiuii B ObITy. [lepBasi moMoIIbh MPH XUMUIECKUX 0IKOTaX
Y OTPaBJICHUSAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM TI'PaMOTHOCTH. XHMHUYECKOE  3arpsA3HEHUE
okpyxatomei cpeasl [IJIK. Ponp XuMuM B pelIeHHMM 3KOJOTMYECKHX
npoOiiem. TIpupogHbIe HCTOYHUKH YTIIEBOIOPOIOB (Yroiib, IIPUPOIHBIN Tas3,
HE(Th), MPOTYKTHI UX MEPePabOTKH, UX POJIb B OBITY U MPOMBINIJICHHOCTH

4.3

XUMUYECKAN O3KCIIEPUMEHT: H3ydeHHe OOpa3loB MaTepuayioB (CTEKIIO,
CILIaBbl METAJIOB, MTOJMMEPHBIE MATEPUAITBI)
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MEPEYEHDb (KOJUD®UKATOP) TIPOBEPSIEMbBIX TPEFOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM
IMTPOT'PAMMBbI OCHOBHOT'O OBIIEI'O OBPA30OBAHUA

N 3JIEMEHTOB COAEPXXAHUSA 110 XUMHUU

JI1st mpoBeieHUsI OCHOBHOT'O TOCYJapCTBEHHOr0 3K3aMeHa 1o xuMuu (gaiee — OI'D
10 XUMHH) HCHOJNB3YeTCs TMepeueHb (KOTU(PHUKATOP) MPOBEPSIEMBIX TpeOOBaHUIA
K pe3yJbTaTaM OCBOEHHUSI OCHOBHOW 00pa30oBaTENIbHON MPOrpaMMbl OCHOBHOI'O OOIIETO
00pazoBaHMs U AJIEMEHTOB COJIEP/KAHUS.

IIpoBepsiembie Ha OI'D mo xuMuM TPeOOBAHUA K Pe3yJIbTATAM OCBOCHHA
OCHOBHOM 00pa30BaTeJIbHOI MPOIrPAMMBbI OCHOBHOI'0 00111er0 00pa30BaHUsA

Kon
MIPOBEPSAEMOTO
TpeOOBaHUs

[TpoBepsiemble TpeOOBAaHHUS K MPEAMETHBIM pe3yiibTaTaM 0a30BOro
YPOBHSI OCBOCHHSI OCHOBHOI 00pa30BaTeIbHOM MPOIPaMMBI
OCHOBHOTO 00111er0 06pazoanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TO3HABAEMOCTH SIBICHHI MPUPOAbl, NOHUMAHUE OOBEKTUBHON
3HAYMMOCTU OCHOB XMMHYECKOW HAayKH Kak OOJacTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIel KyIbTYphl M MPAaKTHUYECKON
NESATEIIBHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOro OOIIECTBA;
ITIOHMMAHHUE MECTa XUMUH CPEIU APYIMX €CTECTBEHHBIX HAYK

1.2

0 HAY4YHbBIX MCTOAAX IMO3HAHWA, B TOM YHCIIC JKCIICPUMCHTAJIbHBIX
N TCOPCTHYCCKHUX MCTOAAX MCCICAOBAHHUA BCHICCTB MW H3YUYCHHUIA
XUMHUYCCKHUX peaKHHﬁ; YMCHUC HUCIIOJIB30BAaTh MOACIIN
JJIA 00BSCHCHHUS CTPOCHHA aTOMOB U MOJICKYJI

1.3

o chepax npodecCHoHATBHON IEATETLHOCTH, CBSA3aHHBIX C XUMHUEH
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
XUMHYECKOH HAayKH, YTO ITO3BOJIMT OOYYarOIIMMCS pPacCMaTpHUBATh
XUMHIO Kak cepy cBoeit Oyayiieit nmpodeccunoHanbHOM AeSITEIbHOCTH
U cliejaTh OCO3HAHHBIM BBHIOOP XUMHUHU Kak MPO(UILHOrO MpeaMera
MIpH TIEpeXo7ie Ha YPOBEHB CPEIHEro 0011Iero 00pa3oBaHms

BrnageHne cucteMoOM XMMHWYECKMX 3HAHUM W yYMEHHE MPUMEHSTH
CUCTEMY XMMUYECKUX 3HAHNUW, KOTOpask BKIKOYAET:

2.1

Ba)KHCHUIIIE XWMHYECKHE IIOHATHS. XMMHYCCKHH DJIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CJIOKHOE BEIECTBO, OJAHOPOHAS
U HEOJHOPOJHAs CMECh, OTHOCUTEJIbHbIE aTOMHAs U MOJIEKYJsipHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJIIPHBIN
00bEM, OKCHI, KHCJIOTa, OCHOBaHUE, CONb (CpeaHsis), XUMHUYECKas
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peakuus, peaklUuu COEAUHEHUS, PEaKLHH pPa3iIoKEHUs, PpeaKuuu
3aMeIlleHUs], peakluu OOMeHa, TeroBoM 3((eKT peakuuu, IK30-
U DHJIOTEPMHUYECKHUE PEaKIMu, pacTBOP, MaccoBas JOJsi XUMHYECKOTO
AJIEMEHTA B COEAMHEHUH, MACCOBAsI 1OJISI U TPOLEHTHAsI KOHUEHTPALIHS
BEIIECTBA B pPacTBOpE, AP0 aTroMa, JJIEKTPOHHBIM CIIOH aToma,
aToOMHasi OpOHUTAalb, PAUyC aTOMa, BAJICHTHOCTh, CTETIEHb OKUCIICHHS,
XUMUYECKast CBSI3b, ANEKTPOOTPUIIATENBHOCTD, MoJIsIpHast
U HEMOJsIpHas KOBAJCHTHas CBA3b, MOHHAs CBs3b, METAJIMYECKas
CBSI3b, KPUCTAIUTMYECKAsI pelIeTKa (aTOMHasl, MOHHAs, METAITHYECKas,
MOJIEKYJISIpHasi), MOH, KaTUOH, aHMOH, AJIEKTPOIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTHYECKAsT JHMCCOLMALIMSA, PEaKIMd HOHHOrO OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHBIE peaxiuy, OKHUCIJIUTEIh
U BOCCTaHOBMTEIIb, OKHCIIEHHE W BOCCTAHOBJIECHHUE, 3JIEKTPOJIH3,
XUMHUYECKOE pPaBHOBECHE, OOpaTHUMble M HEOOpaTUMBbIE pPEAKIUH,
CKOpPOCTh XUMHUYECKON peakiuu, katammsarop, I[IJIK, koppo3zus
METAJUIOB, CILIABBI

2.2

OCHOBOTIOJIATAlOIIME 3aKOHbl XWUMHHU: 3aKOH COXPAHEHHS MAacChl,
nepuoanyeckuii 3akoH JI.M. MeHueneeBa, 3aKOH ITOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaipo

2.3

TCOPHUHU XUMUHU. dTOMHO-MOJICKYJIAIPpHAsA TCOPpU:I, TCOPUA
BHGKTPOHHTHHCCKOfI AUCCo A

BrnaneHnne ocHOBaMy XUMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOIIIECH:

3.1

YMEHHE MPAaBUIIBHO UCIIOJB30BATh H3yYEHHBIE BEILIECTBA U MAaTEPHUAIIBI
(B TOM uHcCI€ MUHEpAJIbHbIE YIOOpEHUs, METaUlbl M CIUIaBBI,
NPOAYKTHl MEPEPA0OTKH MPHUPOAHBIX HCTOYHUKOB YTIIEBOAOPOIOB
(yrms, mpupomHoro rasza, HedTH) B OBITY, CEIBCKOM XO3SIHCTBE,
Ha MPOM3BOICTBE M MOHUMAaHHE 3HAUYEHUS KUPOB, OEJIKOB, YIJI€BOJOB
JUTsl OpraHr3Ma 4eJoBeKa; YMEHHE MPOrHO3UPOBATh BIMSHUE BEIIECTB
YU XUMHUYECKHUX IPOLECCOB Ha OPraHHU3M YEJIOBEKAa M OKPYXKAIOLIYIO

MPUPOJHYIO CPENY

3.2

YMEHHE HMHTETPUPOBATh XUMHUYECKHE 3HAHMS CO 3HAHHUSAMHU JIPYTHUX
y4EOHBIX MTPEAMETOB

3.3

HaJM4YKe OMbITa paboThl C PA3IMUYHBIMU UCTOYHUKAMU HHPOpMALUU
N0 XUMHUM (Hay4Hass W HAYy4YHO-TIONMYJISIpHAsl JMTEpaTypa, CIOBapH,
CIIPABOYHUKH, HUHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHBHO OIICHMBaTh WHQPOpPMAIMIO O BEIIECTBAX, HUX
MPEBPALICHUAX W  NPAKTUYECKOM NOPUMEHEHHH W YMEHHUE
UCIIOJIb30BaTh €€ JIJIs pelieHusl yueOHO-TI03HaBaTeIbHBIX 33/1a4
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Brnagenue ocHOBaMH MOHSATUHHOIO ammapaTta MU CHMBOJUYECKOIO
A3bIKa XMMMHM JUISI COCTABICHUS (OPMYJ HEOPraHUYECKUX BEIIECTB,
YPaBHEHUH  XHMUYECKUX  pEakluil; OCHOBaMH  XHMHYECKOU
HoMeHKatypsl (IUPAC u TpuBHanbpHOI)

YMeHne oOBSICHATH CBSI3b MOJIOXKEHUs 3JeMeHTa B llepumoamndeckoii
CUCTEME C YHUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHYECKMX 3JeMEHTOB (COCTaB M 3apsja  sapa, oOIee YHUCIIo
DJIEKTPOHOB), PACHPEICICHUEM JJICKTPOHOB TI0 HSHEPreTUYCCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOOB, KAIUS U KaJbLIH

[IpencraBneHne 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
ANIEMEHTOB (pamuyc aToMa, JIIEKTPOOTPUIIATEILHOCTh), IMPOCTHIX
Y CJOKHBIX BEIIECTB OT IOJOXKEHUS 3JIEMEHTOB B llepmoanueckon
cucteMe (B MaJIbIX IEPUO/IaX U TJIABHBIX MOATPYIINAX) U 3JIEKTPOHHOTO
CTPOCHUS aTOMa

YMenue kinaccu@uimpoBaTh:

7.1

XUMHUYECCKHUEC DJICMCHTBI

7.2

HCOPraHN4CCKHEC BCIICCTBA

7.3

XUMHNYCCKHUC pCaKIIn1

YMeHue onpenensTs:

8.1

BAJICHTHOCTb M CTCIICHb OKHCIICHHUA XHUMHUYCCKHX J3JICMCHTOB, 3apiald
HOHa

8.2

BUJI XUMHYECKOM CBSI3M W THUN KPUCTAUIMYECKOM CTPYKTYPBI
B COCIMHEHUSIX

8.3

XapakTep Cpeabl B BOJHBIX pacCTBOpaXxX BEIIECTB (KUCJIOT, OCHOBAHUIA)

8.4

OKHCIINTCIIb 1 BOCCTAHOBUTCIIb

YMeHue xapakTepu3oBaTh PU3NUYECKUE U XUMUYECKUE CBOMCTRA!

9.1

MPOCTHIX BEMIeCTB (KUCJIOPOJ, O030H, BOAOPOJI, Tpadur, ammas,
KpeMHuii, azor, Qocdop, cepa, XJop, HATPUH, KaJIMi, MAarHUM,
KaJbIHi, aTFOMUHUH, YKEJIE30)

9.2

CIIOKHBIX BEIECTB, B TOM YHCIIE HMX BOJIHBIX pPacTBOpOB (BOja,
aMMHaK, XJIOPOBOZOPOA, CEPOBOAOPOI, OKCHIBI M THAPOKCHIBI
metaioB | — A rpymn, amomunns, meau (I), munHka, kesesa
(11'u 1), oxcuast yriaepoaa (11 u 1V), kpemuus (IV), azora u pochopa
(I u V), cepot (IV u VI), cepaucras, cepHasi, a30TuCTasi, a30THa,
dbocdopHas, yroiapHas, KpeMHUEBAs KUCJIOTa H UX COJIN)
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9.3 OPOTHO3UPOBATH M XapaKTepu3oBaTh  CBOMCTBAa  BEILECTB
B 3aBHCHMOCTH OT WX COCTaBa M CTPOCHUS, MPUMCHECHHE BEIIECCTB
B 3aBHUCHMOCTH OT UX CBOWCTB, BO3MOXXHOCTb IPOTECKAHUS
XUMHUYECKUX MPEBPAIICHUIN B pa3IMUHbIX YCIOBUIX
10 YMeHHE COCTaBIATh MOJICKYISIPHBIC U MOHHBIC YPaBHEHUS PEaKIIHid,
B TOM YHCJIE!
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX XUMHYECKHE CBOWCTBA M3YUYCHHBIX KIACCOB
(TpyIil) HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPKAAIOITNX TEHETHICCKYIO B3aMMOCBSI3b MEKTY HUMHU
11 YMeHHe BRIMUCIATH (TPOBOIUTH PACcUETHhI):
11.1 OTHOCUTEJIbHYI0O MOJIEKYJSIPHYI0O M MOJIAPHYIO MAacChl BEIECTB,
MaCCOBYIO JIOJI0 XMMUYECKOTO 3JIEMEHTA B COSAMHEHUHU
11.2 MAaCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 MacCy, 00bEM ra3oB
11.4 M0 YpaBHEHUSIM XUMHUYECKHX PEaKIUHd U HaXOJUTh KOJIHMYECTBO
BEIIIECTBA, 00BEM U MACCy PEareHTOB MJIN MPOAYKTOB PEaKITUU
12 BraneHue (3HaHHE OCHOB):
12.1 OCHOBHBIMM ~ METOJAAaMW  HAY4YHOTO TIO3HaHWS  (HaAOIIOJCHHUE,
U3MEpEeHHE, SKCICPUMEHT, MOJICJIMPOBAHNE) MPH M3yYCHHH BEIICCTB
U XUMUYECKHX SIBICHUM; yMEHHE CHOpPMYIHpPOBaTh MpodiieMy
U TIPEJIOKUTD MYTU €€ PEIICHHUS
12.2 O0e3zomacHOl paboOThl ¢ XUMHUYECKHUMHU BEIIECTBAMU, XUMHYECKOM
MOCY/I0i U TabOpaTOPHBIM 000PYIOBAHHEM
12.3 npaBujiaMy 0€30MacHOr0 OOpaIeHus ¢ BEIIECTBAaMU, UCIIOIb3YEMbIMU
B IMOBCETHCBHOM JKWU3HM, TIPABHIIAMH TTOBEICHHS B ICIIAX COCPEKEHUS
3IOPOBbSI M OKPYXKAIOIIEH MPUPOIHONU Cpeabl, MOHHMMaHUE Bpena
(omacHOCTH) BO3JCHCTBUS Ha JKHUBBIC OPraHU3MbI OIPEICICHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHUS W TPEIOTBPAIICHUS UX BPEIHOTO
BO3/CHUCTBUS
13 Hannune mpakTUYecKWX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS

CICAYOIMX XUMHYCCKUX SKCIICPUMCHTOB.
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13.1

U3YyYEHHUE U ONucaHue (PU3MYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE
c  (¢u3NYeCKUMH M  XMUMHMYECKUMHU  SBJICHUSIMU;  OIIBITHI,
WUTIOCTPUPYIOIIKE IPU3HAKN MPOTEKaHUSI XUMUYECKUX PEAKIi

13.2

HN3YUCHHUC CITOCOOOB Pa3aACIICHUA cMmecen

13.3

IMOJYYCHHC KNCJIOPOdada U N3YUCHHUC CTO CBOﬁCTB; IMOJIY4YCHHC BOAOPOaa
N U3YYCHHUEC €TI0 CBOﬁCTB; IMOJIYYCHHUC YITICKHUCJIOTO I'a3da U U3YUYCHHC
€ro CBOﬁCTB; IMMOJIYYCHUC aMMHaKa U U3YYCHUC €TO CBOMCTB

13.4

IIPUTOTOBJICHHE PACTBOPOB C OIPEACICHHOM MacCOBOM JOJIEU
pPAacTBOPEHHOTI'O BEILIECTBA

13.5

MPUMEHEHUE WHJUKATOPOB (makmyca, METHJIOpaHkKa
U (GeHoypTanenHa) s ONMpeesICHUs] XapakTepa Cpe/ibl B pacTBOpax
KHCJIOT U IIEJI0Yer

13.6

HCCIICIOBAHUE W OINUCAHUE CBOMCTB HEOPraHUYECKUX BENIECCTB
PAa3IMYHBIX KJIACCOB; U3YYECHUE B3aUMOJICUCTBUS KUCIIOT C METAJUIAMH,
OKCHJIAMU  META/UIOB, pPACTBOPMMBIMU W  HEPACTBOPUMBIMU
OCHOBAaHMUSIMH, COJISIMM; [OJIyY€HUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHUE OJHOTO MeTajula JpyrMM H3  pacTBopa  COJIH;
ucciaeoBaHue aM(OTEpHBIX CBOMCTB THUJAPOKCHUIOB  AJIFOMUHUS
Y [IMHKA

13.7

pellIeHNE AKCIIEPUMEHTANIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPTraHUYECKUX COCJIMHECHUI, «INEKTPOJIUTHYECKAs
nucconuanusay, «BakHeHIIne HEMETaIbl W HUX COCIUHECHUSY,
«BaxHelmue MeTauibl 1 UX COCIUHCHUS

13.8

XUMHYECKHE  IKCIICPUMECHTEI, WUTIOCTPUPYIOIIUE  TPU3HAKU
NPOTEKAHHWS PCaKIMi HWOHHOIO OOMEHA; KauyeCTBEHHBIC PCaKIIMH
Ha MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpaX MOHBI: XJIOPH]I-, OPOMHU/I-,
wonua-, cyibdar-, ¢ocdar-, kapOoOHAT-, CHIMKAT-aHHOHHI,
THIPOKCUI-MOHBI, KATHOHBI aMMOHHUS, MarHus, KaJIbLHs, alFOMHHUS,
xkenesa (2+) u xenesa (3+), meau (2+), 1uHKa

14

YwMenue:

14.1

NPE/CTaBIATh pe3yJbTaThl d3KCIEpUMEHTa B (opMe BBIBOJIOB,
JI0KA3aTeNabCTB, TpadUKOB M TaONMIl U BBISBIATH JIMIUPUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATL CBA3KU MCXKAY PCAaJIbHO Ha6J'IIO,Z[aeMBIMI/I XUMHNYCCKUMHU
ABJICHUSIMHA W IIpoHeCCaMu, IMMPOUCXOJAINIMMHA B MAKpPO- U MUKPOMHUPE,

OOBSICHATH MPUUYUHBI MHOT'O0Opa3Hsl BEIIECTB
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IlepeyeHb 3J1eMEHTOB COepP:KaHNs, POBEPAEMbIX HA OCHOBHOM I'0Cy1apCTBEHHOM
IK3aMeHe 10 XUMUH

Kon [IpoBepsieMblli 3IEMEHT COAEPIKAHUS
1 [lepBoHauYaIbHBIE XUMUYECKUE OHITHUS
11 Yucteie BemecTBa 1 cMecH. CriocoObI pa3ieieHus] CMeCel
1.2 | AtomMpl W MOJIEKYJbl. XUMUYECKHE 3JIeMEHTh. CHMBOJBI XUMHUYECKHX
3eMEHTOB. [IpocThie U CIIOKHBIE BENIECTBA.
1.3 | Xumuueckas ¢dopmyna. BalleHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
CreneHb OKUCIEHUS
1.4 3aKOH MOCTOSHCTBA cocTaBa BemiecTB. OTHOcCUTENbHAs aTOMHAas Macca.
OTHOcuTENnbHAsA MOJIEKYJIsSIpHAass Macca. MaccoBass IOl XUMHYECKOTO
DJIIEMEHTA B COEUHEHUH
1.5 | KomuuectBo BemectBa. Monb. MonspHas macca. MosisipHblid 00b€M Ta30B.
B3auMoCBs3b KOJIMYECTBA, MACCHI M YUCTIA CTPYKTYPHBIX €IUHUI] BEIECTBA
1.6 PuU3NYECKUE U XUMUYECKHUE SBJICHHS. XUMUAUYECKasl PEaklvsl U €€ IPU3HAKHU.
3aKOH COXpaHEHUS MACChl BEIIECTB. XUMUYECKUE YPABHEHUS
2 [lepuonnueckuii 3akoH U [lepuonnueckas cucreMa XUMUYECKHX HJIIEMEHTOB
J.N. MenneneeBa. CTpoeHHE aTOMOB
2.1 Ilepuonnueckuil 3akoH. llepuognueckas cucTeMa XMMUYECKUX DJIEMEHTOB
J.N. Menneneesa. llepuoasl u rpynmbsl. QU3NUECKUN CMBICIT ITOPSAAKOBOTO
HOMEpA, HOMEPOB MEPUOJIA U TPYMIbI AEMEHTa
2.2 Crpoenue atomoB. CocTtaB aTOMHBIX siep. M3oTonel. Onektponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0ueK aTOMOB MepBbIX 20 XUMHUYECKUX DJIIEMEHTOB
[lepuonnueckou cuctemsl /.M. MenaeneeBa
2.3 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUYECKHX DJIEMEHTOB MEPBBIX
Tpex MEepUOIOB, KaJIusl, KaJIbLIMS (pannyca aTOMOB,
3JIEKTPOOTPHULIATEIbHOCTH, METAJUTHUCCKUX ¥ HEMETAILIMYECKUX CBOMCTB) U
UX COCJUHEHHII B COOTBETCTBHUM C IIOJIO)KEHHEM JJIEMEHTOB B
[leprioauyeckoil cuCTEME U CTPOEHHEM MX aTOMOB
3 CrtpoeHue BeliecTBa
3.1 | Xumuueckas cBs3b. KoBaneHnTHas (MOJspHAs H HEMOJSApPHAs) CBS3b.

DJIEKTPOOTPUIIATEIIBHOCTh  XMUMUYECKUX  AJIEMEHTOB. VIOHHas  CBA3b.
MeTtaumnueckas CBI3b
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3.2

Turmbel KpUCTaUTMYECKUX pEMIETOK (aTOMHasi, WOHHAs, METAJUIN4ecKas),
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUINYECKOMN PELICTKU U BUIA
XUMHUYECKOU CBA3U

Baxueiimme npeacTaBUTENM HEOPTaHMYECKUX BelecTB. Hemeramibl n ux
coequHeHnsI. MeTauIibl M UX COETUHEHUS

4.1

Krnaccudukaius 1 HOMEHKIIaTypa HEOPTraHMYECKUX COCTMHEHUN: OKCHJIOB
(coneoOpasyromiue: OCHOBHbIE, KHUCIJIOTHBIE, am(oTepHbIC)
U HEcoJIeo0pa3yronre; OCHOBaHMH (IIeJI0YM U HEPACTBOPUMBIC OCHOBAHMS);
KHCIIOT (KHCIIOpOACOAEpKAIME U  OECKUCIOPOAHBIE, OJHOOCHOBHBIE
¥ MHOTOOCHOBHBIEC); COJIeH (CpeTHHMX M KUCIIBIX)

4.2

du3nveckue W XUMHYECKHE CBOIMCTBA IPOCTHIX BEIICCTB-HEMETAILIOB!
BOJIOPO/IA, XJIOpa, KKUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUsI

4.3

Pu3znuecKue U XMMUYECKUE CBOWCTBA MPOCTHIX BEIICCTB-METAJUIOB. JIUTUS,
HaTpus,  Kaius, MarHus W KajubluWs,  QIOMUHUA,  JKeJe3a.
DIIEKTPOXUMHUYECKUAN PSJT HATIPSYKEHUN METAIIOB

4.4

OuU3NYEeCKNe W XMMHUYECKHME CBOWCTBA BOJOPOJHBIX COCAUHECHUU
HEMETAJUIOB. XJIOPOBOIOPOAA, CEPOBOAOPO/IA, AMMHAKA

4.5

dusnueckre U XUMHYECKHE CBOMCTBa OKcH0B HeMeTauioB. cepsl (1V, V),
azora (Il, 1V, V), docdhopa (lll, V), yrmepoma (I, 1V), kpemuus (IV).
[TonydyeHue OKCUA0B HEMETAIIIIOB

4.6

Xumunueckue cBoiictBa okcuaoB: metauioB |A — A rpynn, nunka, meau
(1) m xxenesa (11, ). TTony4yeHre OKCHIOB METAJLIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM U  aM(OTEpPHBIX TUAPOKCHUJIOB
(Ha TpuMmepe THUIAPOKCHIOB aJIOMHHHUSA, JKeie3a, [HMHKa). IlomydeHue
OCHOBaHUI U aM(POTEPHBIX THIPOKCUIIOB

4.8

Oo6mue XUMHUYECKHUE CBOMCTBA KHUCJIOT: XJIOPOBOJAOPOIHOM,
CEpOBOIOPOJIHOM, CEPHUCTOM, CEPHOM, a30THOM, pochopHOl, KpeMHUEBOH,
yrosbHOU. OcoOble XMMHYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOMN
1 a30THOM KUCJOT. [losrydyeHue Kucior

4.9

OO6mue xuMruYeckue cBoicTBa cpeanux cose. [lomydenue comneit

4.10

[Tonyuenne, coOupaHue, pacro3HaBaHHUE BOJOPOJA, KUCIOPOJa, aMMHAKa,
YIIICKUCIIOTO Ta3a B JIa00paToOpHu

4.11

[lonyyeHue amMmuaka, CEpHOM M a30THOM KHUCJIOT B IPOMBIIUIEHHOCTH.
OO1ue crnocoObl MOJIy4eHUsI METaJIIIOB

4.12

I'eneTuueckas cBsI3b MCXKAY KJIaCCaMH HCOPIraHNYCCKUX COC)II/IHCHI/Iﬁ

XUMUYECKHUE PEAKITNU
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denepanbHas padouas nporpamma | Xumusi. 8—9 kmaccel (0a30BbIil ypOBEHB)

5.1

Knaccudukamuss XuMUYECKUX pEaKIui MO Pa3IMYHBIM IMPU3HAKAM:
10 YUCIY U COCTaBYy Y4YaCTBYIOUIMX B PEAKLMUHU BEILIECTB, MO TEIJIOBOMY
3¢ deKTy, Mo U3MEHEHHUIO CTETIEHEH OKUCICHUS XUMUYECKUX SJIEMEHTOB

5.2

TemtoBoil 3(p(PexkT XUMUYECKON peakuny, TEPMOXUMHUYECKUE YPABHEHHS.
OK30- ¥ 3HIOTEPMUYECKHE pEAKIUU. TEPMOXUMUYECKUE YPABHEHUSA

5.3

OKUCAUTETHHO-BOCCTaH OBUTEIIbHBIC peaxiuu. Oxucnurenu
M BoccTaHoBUTenH. lIpomecchl  OKUCIEHHSI W BOCCTaHOBJICHUSI.
DNEeKTPOHHBIN OAJIaHC OKUCIUTEIBHO-BOCCTAHOBUTEIBHONW PEAKLIMU

5.4

Teopuss  BAEKTPOJUTHYECKOW  aucconuanvu.  KaTHOHBI,  aHUOHBI.
DNEKTPOIUTHl U HEINCKTPOIUThl. CHIbHBIE U CJIa0ble DJIEKTPOIUTHI.
Crenens qucconuanuu

5.5

Peakiiur nOHHOTO OOMEHA. Y CJI0OBUS MPOTEKAHUS peaKIiii HOHHOTO 0OMEHa,
TIOJIHBIE U COKPAI[CHHBIC HOHHBIC YPABHEHUS PEaKIIAMN

XuMUs U OKpyKaromas cpena

6.1

BemecrBa 1 marepuassl B IIOBCEIHEBHOW JKM3HU 4eloBeKa. besomacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMHUYECKUX PEaKLMil B JJaOOpAaTOpUH U OBITY.
IlepBas MoOMOIIb NIPU XUMHUYECKUX OKOT'aX U OTPaBICHUAX

6.2

XUMHUYECKOE 3arpsi3HEHUE OKpYXKaromehd cpeapl (KUCIOTHBIE O],
3arpsi3HCHHE TIOYBBI, BO3IyXa U BOJOEMOB), CIIOCOOBI €ro MpPeA0TBPAIICHHUS
[penenbHas momyctumas koumeHtparus BemiectB (I[IK). Poip xumuun
B PEIICHUU HKOJOTUYECKUX MpoOsieM. YCuieHue mapHUKOBOro 3ddekra,
pa3pylieHre 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ota, pochopa, yriepoaa, KpeMHHSI U UX COSAMHEHUN
B OBITY, MEIUIIMHE, POMBIIIUICHHOCTH U CEJIbCKOM X03siiicTBE. [IpumMeHenue
META/UIOB M CIUIABOB (CTajlb, YYryH, AIOPaTIOMHHHN, OpoH3a) B OBITY
Y TPOMBINUIEHHOCTH UX coeauHeHud. [loHsATHE O KOppO3uM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT KOPPO3UU

6.4

[TpupoaHble UCTOYHHUKH YIIIEBOIOPOAOB (yrojb, IPUPOIHBIN ra3, HEPTh),
NPOAYKTHI X TepepaboTKu (OEH3MH), HX POJIb B OBITY U IPOMBIIIIJICHHOCTH

6.5

[lepBoHauaabHbBIE MOHITHUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSTUHEHUSIX
yriepoaa (MeraH, 3TaH, STHJICH, alleTUJICH, 3TAaHOJ, TJHUIEPHH, YKCYCHas
kuciora). IToHATHE 0 OMOJOTMYEeCKH Ba)KHBIX BEIECTBAX. XKHUPax, OelKax,
YIJIEBOAAX — U UX POJIM B )KU3HU YEJIOBEKA

Pacuetnr:

7.1

o ¢hopMysaM XUMHUYECKUX COCTMHEHUMN

7.2

Macchl (MACCOBOM) JIOJIM pAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMH4YCCKHUM YPAaBHCHUSAM
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