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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XuMuu Ha yp OBHE OCHOBHOTO 0011Iero 00pa3oBaHUs COCTaBICHA Ha
OCHOBE TpeOOBaHUH K pe3yJIbTaTaM OCBOEHUS OCHOBHOM 00pa30BaTeIbHOM P OrpaMMBI
OCHOBHOTO o0mero oOpasoBanms, npeactaBieHHBIXx B PI'OC 00O, a Takke Ha
ocHOBe (erepanpHOM pabodeld MporpaMMbl BOCHHUTAHUS M C yYETOM KOHIICTIIIUU
npenojaBaHus yueOHOTo mpeaMeTa «XHUMHUsS» B 00pa30BaTENbHBIX OpTaHU3AIMSIX
Poccuiickon @enep anuuu.

[Iporpamma no Xxumum pazpaboTaHa C LENbI0O OKa3aHUS METOUYECKOM MOMOIIH
YUYUTENIO B CO3/IaHUU paboueil MporpaMMbl 10 YUeOHOMY TP €IMETY .

[Iporpamma no XMMuM Ja€T Mp €ACTABICHHUE O LIENAX, 00111eH CTpaTeruu 00yyeHus,
BOCIIUTAHUSI W PAa3BUTUA OOYYAIOIIUXCS CPEICTBAMU y4EOHOTO TPEIMETa,
yCTaHaBIMUBaeT o00s3aTelbHOE MPEIMETHOE  COJEpIKaHUEe, IMPEayCMaTpUBACT
pacnpeneneHue ero no Kiiaccam 1 CTp yKTypHUPOBAHUE O Pa3ieiaM 1 TEMaM Ip OTPaMMBbl
M0 XHUMHH, OMNPEACNSIeT KOJIWYECTBEHHbIE M KAYECTBEHHBIE XapaKTEepPUCTUKU
COJIEpKaHMS, PEKOMEHAYEMYIO MOCIEIOBATEIbHOCTh M3YUYECHHS] XUMHUU C YUYETOM
MEXIPEIMETHBIX M BHYTPHIPEIMETHBIX CBA3€H, JIOTMKM Y4Y€OHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW OO0yYaronmxcs, OMpPeaensieT BO3MOKHOCTH TP eIMETa JUis
peanuzanuyi TpeOOBaHW K pe3yJibTaTaM OCBOCHHS OCHOBHOM 0O0pa30BaTEIbHON
MpoTrpaMMbl HA yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWsA, a TaKke TpeOOBaHMUI K
pe3yJibTaTaMm 00y4YeHUsI XMMUU Ha yPOBHE LIeIel n3yYeHUs IpeMeTa 1 OCHOBHBIX BUJIOB
y4eOHO-1103HABaTEIbHON JIEATEIbHOCTH OOYyYaromerocss Mo OCBOCHHIO Y4eOHOro
COJIEp KAHMUS.

3HaHME XHMHUHU CIYXXUT OCHOBOM it (OpMHUPOBAHUS MHUPOBO33PEHUS
00y4Jaromierocs, €ro MpeacTaBiICHUi 0 MaTep MaJbHOM €IMHCTBE MUPa, BAXKHYIO POJIb
urparmT GOpMHUpPYEMbIC XUMHUEH TPEICTAaBICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U
00 DBOJIIOIIMM BEIIECTB B IPHUPOJAC, O IMYyTAX PEIICHUS TJI00ATBHBIX IIp 00IeM
YCTOMYHUBOIO PAa3BUTHUS YEJIIOBEYECTBA — CHIPHEBOM, DSHEPTrETUYECKOM, ITHILEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, TP 00JIeM 3P aBOOXP AHEHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET pean3ali BO3MOKHOCTEN AJIsl CaMOpPa3BUTHSI U (pOP MUPOBAHUS
KyJIbTYP bl IMYHOCTHU, €€ 0011l U (PYHKIIMOHAJILHON I'PaMOTHOCTH;



BHOCHT BKJaJl B (OPMHUPOBAHHE MBIIUJICHUS U TBOPYECKHX CIHOCOOHOCTEH
oOyyammxcs, HaBBIKOB HUX  CaMOCTOSITEIbHOM  y4eOHOM  JEATEIbHOCTH,
OKCIEPHUMEHTAIbHBIX W  HMCCIENOBATEIbCKMX  YMEHUH, HEOOXOAUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B MP 0(heCCHOHAIBHOM eI TETbHOCTH;

3HAKOMMT CO CTIeNN(DPUKON HAYUHOTO MBIIIJICHHS,, 3aKJIa/IbIBAE€T OCHOBBI I1€JT0 CTHOTO
B3IJISIJa HA E€IWHCTBO MPHUPOABI U YEIOBEKA, SIBJIAECTCS OTBETCTBEHHBIM JTAIllOM B
(dbopMHp OBaHUH €CTECTBEHHO-HAYYHOM TPaMOTHOCTH 00yUarouxcs;

COCcOOCTBYET (hOP MUPOBAHUIO IIEHHOCTHOTO OTHOIIICHHUS K €CTECTBEHHO-HAY YHBIM
3HAHUSM, K IPHUPOJIE, K UETTOBEKY, BHOCUT CBOM BKJIA]l B SKOJOTHYECKOE 0Op a30BaHKE
00yJaroIIuxcs.

JlaHHBIC HampaBieHUS B OOyYEHWH XWUMHH OOECIICUYMBAIOTCS CHEIU(PUKON
coJiep KaHusl y4eOHOTO MpeaMeTa, KOTOPBIN SIBISETCS NeAarorniecky a1anTHpOBAHHBIM
OoTpakeHueM 0a30BOM HAyKH XMMUHU Ha OTP €IETIEHHOM dTalle €€ Pa3BUTHSL.

Kypc xuMuu Ha ypOBHE OCHOBHOro o0I1iero oOpa3oBaHUs OpUEHTHPOBAH Ha
OCBOGHHME OOYyUYarOUMMHCS CHCTEMbl TE€pBOHAYAJIbHBIX MOHSATUH XHWMHUH, OCHOB
HEOPTaHUYECKOW XMMHUHA U HEKOTOPBbIX OTAEIbHBIX 3HAYUMBIX TOHATHA OPTaHUYECKON
XAMUH.

CtpykTypa coaepxkaHHs MNPOTPaMMbl MO XUMHH C(HOPMHpPOBAHA HAa OCHOBE
CUCTEMHOT'0 NTOAX0/a K e¢ n3y4eHuto. Coaep KaHue CKIIabIBaCTCs U3 CUCTEMBI IIOHA TUIA
O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI OHATUI 0 XUMUUECKOU peakuuu. O6e
OTU CUCTEMBI CTPYKTYPHO OPTAaHHU30BAHBI 10 NP MHLHUITY TIOCIIEN0BATEIBHOIO P A3BUTHS
3HAHUW HA OCHOBE TE€OP €TUYECKUX IP €ACTABICHUM Pa3HOTO YpOBHS:

ATOMHO-MOJIEKYJIIPHOTO YUYEHHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS

[Tepuonnueckoro 3akona J[.M. MeHneneeBa kak OCHOBHOTO 3aKOHA XWMUHU;

YUYEHUS O CTPOEHUU aTOMa U XMMHUYECKOU CBSA3H;

P €ACTaBIEHUM 00 3JIEKTP OJIMTUYECKOM JTUCCOLMALINY BEMIECTB B PACTBOP aAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUP MUECKH IOy YCHHBIX U
OCMBICIIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEIO0BATEIBLHO OT OJTHOTO YPOBHS K IPYTOMY,
BBITIONTHSAA (QYHKIMHA OOBSCHEHHUS H TPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS U
BO3MOYHOCTEH P AKTUYECKOTO NP UMEHEHUS U MIOJTYYEHHUS U3YYAEMBIX BEIIECTB.

OcBoeHue mp OrpamMMBbl IO XUMHUH CIIOCOOCTBYET ((OPMHUPOBAHUIO TP €/ICTABJICHUS O
XAMHUYECKOU COCTABIISIIONIEN HAYYHOU Kap TUHBI MUP & B JIOTHUKE €€ CHCTEMHOM TP UP OB,
LIEHHOCTHOTO OTHOIIEHHSI K HAYYHOMY 3HAHHUIO M METOJIaM MTO3HAHUA B HayKe. M3yuenue
XUMUU TP OUCXOJIUT C TP UBJICUCHHUEM 3HAHUI U3 PaHee U3y UYECHHBIX yUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosorust. 5—7 knacce» u «PU3UKa. 7 KIaccy.

[Ipu u3ydeHUr XUMHUH MPOUCXOIUT (HOPMHUPOBAHUE 3HAHUNA OCHOB XUMHUYECKOU
HAyKH KakK 00JacTu COBPEMEHHOTO E€CTECTBO3HAHUS, MPaKTHUECKOW IEesSTEIbHOCTU
YeJIOBeKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphblL 3ajaya yueOHOro
npeaMera COCTOMT B (POPMHUPOBAHUU CUCTEMBl XUMHUYECKUX 3HAHUM — BaKHEMIINX
(dakToOB, MOHATUHN, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUH, JOCTYIHBIX 0000IIeHHI
MUP OBO33PEHUYECKOT0 XapakTepa, si3blka HayKH, B MPHUOOIIEHUH K HAyYHBIM METOIaM



MO3HAHUS MPHU U3YUYEHUU BEUIECTB M XUMHUYECKMX peEaKiuil, B (OpMUPOBaHUU U
pa3BUTUM MO3HABATEIIBHBIX YMEHUN U MX NPUMEHEHWU B y4€OHO-II03HABaTEIbHOU U
y4e0HO-HUCCIIeI0BATEIBCKOM IEATeTLHOCTH, OCBOCHUH TP aBUJT 0€301MacHOTO 0OpaIieHusI
C BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy WM3ydeHWM XUMHUM Ha ypOBHE OCHOBHOIO 0O0IIEero oOpa3oBaHMs BasKHOE
3HaYEHHE MPUOOP €U TaKue NN, KaK:

dbopMHpOBaHHWE  WHTENJEKTyallbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHLHOMY TPHUHATHIO P CIICHUH,
CIIOCOOHOM aJanTUPOBATHCSA K OBICTPO MEHSIOIIUMCS yCIOBUSM KU3HH,

HaIp aBJICHHOCTh OOYUYEHHUS HAa CHCTEMAaTHYECKOE MPHOOIICHHE 00YyJaroImmXcs K
CaMOCTOSITETbHOM TO3HABATEIbHOM JEATENILHOCTH, HAYYHBIM METOJaM TIO3HAHMU,
(GhopMUP YIOITUM MOTHBAITUIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUMU;

obecreueHne yCcloBUi, ClIOCOOCTBYOITUX TP HOOPETEHUIO 00YYaIONTUMHUCS OTIBITA
pa3HOOOpa3HON AESATENbHOCTH, TMO3HAHUS M CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJIFOYEBBIX KOMIIETEHIIMH ), UMEIOLIUX YHUBEP CAJIbHOE 3HAUEHHE JIJI51 P a3IUYHbIX BUJIOB
e TEIIbHOCTH;

dbopmupoBanue o011l PyHKIIMOHATBHON 1 €CTECTBEHHO -HAYYHOU I'PaMOTHOCTH, B
TOM UYHCII€ YMEHUI OOBACHATH U OLICHUBATH SIBJICHUSI OKP yKAIOIIEr0 MUpP a, UCIOJIB3YS
3HAHUS U OINBIT, NMOJYYEHHbIC MPU U3YUYECHUU XUMUU, NPUMEHATh UX NPU P EUICHUH
npoOJieM B MOBCEHEBHOM KU3HU U TPYJIOBOU J1€ATEIBbHOCTH;

dbopmHpoBaHUE y OOydYarOUMXCAd T'YMAaHUCTUYECKUX OTHOIIEHWH, MOHUMAHUS
LIEHHOCTH XHUMHMYECKUX 3HAHUU JJIsi BBIPAOOTKH HKOJOTHMYECKH LEIECO00pa3HOro
NOBEACHUS B OBITY U TPYJIOBOU IEATEIbHOCTH B LIETAX COXPAaHEHUS CBOETO 370POBbS
Y OKP Y KaroLeH IIp Up OTHOM Cp e1bl;

pa3BUTHE MOTHBALMM K OOYYEHHUIO, CHOCOOHOCTEM K  CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHSI 00I11€YEeI0BEUECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOpPY NpO(UiIs U Hap aBIEHHOCTH JajbHENIIEro 00yYeHusl.

OOuiee 4uciio 4acoB, PEKOMEHIOBAHHBIX JJISI U3Y4Y€HUs XUMuU, — 136 4dacos:
B 8 Kiacce — 68 yacoB (2 yaca B Hezelnio), B 9 kinacce — 68 yacoB (2 yaca B HEZEINIO).



COAEPKXAHUME OBYYEHUA

8 KNIACC

IlepBoHaYa/IbHBbIE XUMHYECKHE MOHATHSA

IIpenmer xumun. Posib XMMUH B )KM3HU YEJIOBEKA. XUMHUS B CUCTEME HayK. Tenau
BelecTBa. duznueckue CBOMCTBA BEIIECTB. ATp eraTHOE COCTOsTHUE BenlecTB. [ToHsTHE O
METO/1aX MO3HaHMS B XUMHH. UncThie BemecTBa U cMecu. CTiocoObl p a3AeiieHus] CMECeil.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE AeMeHThl. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.
[IpocThie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKY ISP HOE YUEHUE.

Xumuueckass Gopmyra. BareHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTeNbHAss aTOMHasi Macca. OTHOcUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBas 40 XUMHUYECKOTO 3JIEMEHTA B COCAUHECHHUH.

KonunuectBo Bemecrsa. Moss. Moutsipras macca. B3auMocBsi3b KOJIMYECTBA, MACCHI
U 4Yuclia CTPYKTYPHBIX €IWHMI] BemiecTBa. PacueTsl mo QopmyliaM XUMHYECKUX
COEIMHECHHUI.

PU3NYECKUE U XUMUYECKUE SIBIICHUS. X UMWY ECKas P CAKIUS U €€ TP U3HAKHU. 3aKOH
COXpaHEHMSI MacChl BEIIECTB. XUMHUUYECKUE YpaBHeHus. Kitaccubukaius X UMUYECKUX
peakuui (COeAUHEHMs, pa3JI0KEHU, 3aMEIICHHsI, 0OMEHA).

Xumuueckuti sxcnepumenm:

3HAKOMCTBO C XUMHUYECKON TIOCYII0i, MpaBwiaMu paboThl B Jaboparopuu
U npueMamu oOparmieHust ¢ J1a0opaTopHbIM 000pPYJOBaHHEM, U3YUECHHUE U OINHUCAHUE
(bu3nueckux CBOMCTB 00pa3lloB HEOPTaHUYECKUX BEILLECTB, HAOMIOIEHUE (PU3UYECKUX
(maBiieHHE BOCKA, TasTHUE JIbJIa, pacTUpPaHUE caxapa B CTyIIKE, KUTICHUE U KOHJIEHCALHs
BOJbI) M XUMHUYECKMX (TOpEHHE CBEUM, MPOKAJWBAHWE MEIHOW P OBOJIOKH,
B3aMMO/JICHCTBUE Mella C KUCIOTOM) SIBIICHUW, HAOIIOJICHUE U OMNHCAHHUE MpU3HAKOB
NpOTEKaHUs] XUMUYECKUX peakuuid (pas3fiokeHHe caxapa, B3aUMOJICHUCTBUE CepHOU
KHUCIOTBI ¢ XJopuaoMm Oapus, pasnoxeHnue ruapokcuaa meau (II) mpu narpesanum,
B3aUMO/IeHCTBUE Kele3a ¢ pactBopoM cosiv Mea (1), uzyuenue cnocoO0B pazaenenus
cMecell (C TMOMOIIBKO MarHura, QWIbTPOBAaHUE, BbIIApUBAHUE, JUCTUILISALMSA,
xpomarorpadusi), IpOBEIEHUE OUYNCTKU MOBAPEHHOW COJIM, HAOIIOJIEHUE U ONHCAaHKE
pEe3yJbTaTOB MPOBEIEHUS OMNbITA, WUIIOCTPHUPYIOLIETO 3aKOH COXpPaHEHUs MAaccChl,
CO3JJaHME MOJIENIEN MOJIEKYJI (I1ap OCTEP )KHEBBIX ).

Ba:xHelilne npeacTaBUTe 1M HEOPraHNYECKUX BellecTB

Bo3nyx—cmeck razoB. CoctaB Bo3ayxa. Kuciopog— 351eMeHT U Ip 0CTOE BEILECTBO.
Haxoxaenue kucinopoja B npupoje, Gusnueckue 1 XMMUYECKUE CBOMCTBA (peakiuu
ropenusi). Oxcunbl. [lpumenenue xucnopona. CrnocoObl MOJy4YeHHs] KHCIOpOIa
B JlabopaTopuu M MpOMBIUIEHHOCTH. KpyroBopoT kuciopoaa B npupojae. O30H —
aJI0TP OMHASI MOAU(PUKALIMS KUCIOP OJ1a.



TennoBo#i 3pdpexT XuMHUIECKOH peaklnu, Tep MOXUMHYECKUE yp aBHEHUS, K30~ U
SHAOTEP MUYECKHE p €aKIMKU. TOIUIMBO: YTOJib U METaH. 3arpsi3HEHUE BO3/1yXa, y CUIICHUE
napHUKOBOTO 3PQeKTa, pa3pylieHue 030HOBOTO CIOs.

Bopopon — anmeMeHT M mpocroe BemecTso. Haxoxaenue Bogopona B Mpupoe,
dbusznueckne U XMMHYECKHUE CBOMCTBA, MPUMEHEHHE, CrIOCOObI momydeHus. Kucnotel u
COJIU.

MonspHblii 00beM Ta30B. Pacdersl 10 XMMUYECKAM Y aBHEHHUSM.

duznveckue CBOMCTBA BOIbl. Bosa kak pacrtBoputens. PactBopsl. Hackiennsie u
HEHACBIIIEHHBIE PaCTBOPHI. PAaCTBOPUMOCTD BEMIECTB B BOI€. MaccoBast 107151 BELIECTBA B
pactBope. XUMHUYECKHE CBOMCTBA BOJIbl. OCcHOBaHUS. POk pacTBOpOB B MPUPOJIE U B
YKU3HU yenoBeka. KpyroBopor BoibI B Ip Up 0f€. 3arpss3HEHUE P UPOIHBIX BOA. OXpaHa
M OYMCTKA MNP UP OJITHBIX BOJI.

Knaccudukanus ©Heopranmueckux coeauHeHuil. Oxcuabl.  Kmaccudukarms
OKCHJIOB: coJieoOpaszyronme (OCHOBHBIE, KHUCJIOTHBIE, am@oTepHbIC) U
HecoJsieoOp azyronme. HomenkimaTtypa okcuoB. @u3ndeckue U1 XMMUYECKHE CBOWCTBA
okcuaoB. Ilonyyenne oKkcuIoB.

OcHoBanus. Knaccudukaiys oCHOBaHUMN: IEI0YH U HEPACTBOPUMBIE OCHOBAHHUSL.
Homenkiatypa ocHoBaHuii. DPU3UYECKME U XHUMHUYECKHME CBOMCTBA OCHOBAHUIL
[Tonyuenue oCHOBaHUM.

Kucnotel. Kinaccudukauusa xucnor. HomeHknatypa xucnor. ®Puszuueckue
Y XMMUYECKUE CBOMCTBA KUCIOT. Pt aktuBHOCTH MeTaiuioB H.H. bekerosa. [1onyuenue
KHCJIOT.

Cosmn. Homenknarypa conen.

du3nyecKkue U XUMHYECKHE CBOWCTBa coJsied. [lonmyueHue coleil

['eHeTnueckas CBSI3b MEXKIY KJIaCCAMH HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuul dKcnepumenm:

KaueCTBEHHOE OIpEeJIEIeHUE COJEpKAHUS KHCIOpOJa B BO3JyXe, MOJIyUYEHHUE,
coOupaHue, paclo3HaBaHWE ¥ HM3YYEHHUE CBOWMCTB KHUCIOPOJa, HaOII0IeHNE
B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBUS BOZHUKHOBEHHS U TP €KP AIIICHUS
ropenus (Tokapa), 03HaKOMJICHHE ¢ 00pa3laMi OKCHIOB U OINKMCAHUE WX CBOWCTB,
noJiydeHue, coOupaHue, pacrno3HaBaHue U HM3y4YeHHE CBOWCTB BOJOpoAa (TOpeHue),
B3aummojielicTBe Bojgopoaa ¢ okcuaom wMeaud (II) (BO3MOXKHO HCIOJIB30BAHKE
BHJICOMATEpUAJIOB), HaOrogeHne oO0pas3oB BEIIECTB KOJWYECTBOM 1  MOJIb,
UCCIIeJOBaHNE OCOOEHHOCTEN PAaCTBOPEHHUS BEUIECTB C PAa3JIMYHONU PacCTBOPUMOCTHIO,
TP UTOTOBJIEHUE P aCTBOPOB C OIIP EAEIEHHON MaCCOBOM J10JIEW P aCTBOPEHHOTO BELIECTBA,
B3aMMO/ICUCTBUE BOBI C METAJNIAMU (HATPUEM U KAJIBIIUEM ) (BO3ZMOKHO MCIIOTB30BaHUE
BUJIEOMATEP UAJIOB), HCCIIEIOBaHUE OOpPa3Il0B HEOPTAaHUYECKUX BEILIECTB Pa3IUYHBIX
KJIaCCOB, HAOIIOJICHUE HW3MEHEHHUS OKPACKM HHAMKATOPOB B PaCTBOPAX KHUCIOT
U LeN04el, n3ydeHue B3anumoieictaust okcuaa meau (1) c pactBopom cep HOM KUCITOTHI,
KHUCJIOT C METAJJIAMU, PEaKLM HEUTpaIn3aliu, 0Ty YeHUE HEP aCTBOPUMBIX OCHOBAHUIA,
BBITECHEHHE OJIHOTO MeTajula APYTMM U3 pacrtBopa COJIM, pelleHHe



DKCIIEpUMEHTAJIBHBIX 3a/lay 10 TeMe «BaHeWlne KiIacchl HEOPTaHWYECKUX
COEIUHECHUNY .

Iepnoanueckuii 3axoH 1 Ilepuoanyeckas cucreMa xumMmudeckux iementos /I .M.
MenpnesneeBa. CtpoeHne aToMoB. XuMHYeckass CBs3b. OQKHCINTENBHO-
BOCCTAHOBHUTE/IbHbIE PeaKIUH

[TepBble NONBITKU KiIacCU(UKALIMK XUMHYECKUX 3y1eMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX JIEMEHTOB (L[EJIOYHBIE U LET0YHO3EMENIbHbIE METAIIIbI, TaJIOr€Hbl, UHEP THHIE
rasbl). JIEMEHTBI, KOTOpbIe 00pa3yioT am(OoTep HbI€ OKCHIBI M THJIP OKCHIBI.

Ilepnonnyeckunt 3axkoH. Ilepuonunueckas cucremMa XUMHUYECKUX 31eMeHTOB .M.
Menneneea. KopoTkonepuonnas u anuHHOnepuomHas (opmel Ilepuoguueckoit
cucTeMbl XUMUYECKUX di1eMeHTOB [[.J1. MenneneeBa. [lepuoas! u rp ynnel. @uznyeckui
CMBICJI IOP IAKOBOTO HOMEP A, HOMEP OB MEPHUOAA U IPYIIIbI JIIEMEHTA.

Ctpoenne atomoB. CoctaB aToMHbIX siaep. M3oTonsl. DnektpoHbl. CTpoeHue
AIIEKTP OHHBIX 000J04€K aTOMOB MepBbIX 20 xumMuueckux snemenToB [leproanyeckoit
cucreMbl JI.MI. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO JJIEMEHTA II0 €ro
noJioxennto B [lepuonuueckon cucreme [[.11. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHMs] paJjnyca aTOMOB XHMHYECKMX DIIEMEHTOB,
METAJNIMYECKUX M HEMETAJUIMYECKUX CBOWCTB MO TPYIIaM U MEepHOoJaM. 3HAUYECHHE
[Iepuoanueckoro 3akoHa U Ileproanyeckoil CUCTEMbl XUMUYECKHUX 3JIEMEHTOB IS
pa3Butus Hayku U nipaktuku. .M. MenaeneeB — yueHbIN U I'p AXKIaAHKH.

Xumnueckass cBsi3b. KoBaneHTHass (mOJisipHass M HENOJspHAasl)  CBA3b.
DJIEKTP OOTP MLIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp oxucineHus. OKHCIUTENIbHOBOCCTAHOBUTENIBHBIE peakiuu. [Iponecce
OKHUCIJIEHHSI U1 BOCCTaHOBJIEHHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii dKcnepumeHm:

U3yUeHHE OOpa3lloB BEIIECTB META/UIOB W HEMETaJJIOB, B3aWMOJCHCTBUE
TUAPOKCHIA IIMHKA C pacTBOpaMM KHUCIOT M IIEJ0Yell, MPOBEICHUE OIIBITOB,
WLTIOCTP UPYIOIIMX MPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (TOp eHIE,
pEaKIK pa3JI0oKEeHUsI, COCTUHEHHUS ).

Mesxcnpeomemuvie cesasu

Peanuzanus MexnpeaMeTHbIX CBA3€M NPU HM3YUYEHUHM XHMUUM B 8 Kiacce
OCYIIIECTBJISIETCS Yep €3 UCTIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHITHH, TaK
U TOHSATHM, SIBISIONIMXCA CUCTEMHBIMHU IS OTAEIbHBIX MPEIMETOB €CTECTBEHHO -
HAay4YHOI'O IUKJIA.

OO611ue ecTecTBEHHO-HAaYUHbIC IOHATHS: HAYYHBIHN (haKT, TUIIOTE3a, TEOP Hsl, 3aKOH,
aHalu3, CHHTE3, KiaccuuKaius, TMepUOJANIYHOCTh, HAOJIOJICHNE, SKCIIEep UMEHT,
MO/JIETIUP OBAHUE, U3MEP EHUE, MOJIETb, SIBIICHHE.

@du3uka: MaTepus, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIH], U30TOIIbI,
PaaMOaKTHBHOCTh, MOJIEKYyJa, DJICKTPUUYECKUW 3apsja, BEIIeCTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBa, a3, PU3NUECKUE BEIUYUHBI, CIUHUIIBI U3MEP CHIS,
KOCMOC, IIJIAaHETHI, 3B€3/1bl, COJTHIIE.



buonorus: doTocunTes, Apixanue, buocdepa.
['eorpadmus: atmocdepa, ruapocdepa, MUHEP allbl, TOPHBIE MOPOJbI, MOJIE3HbBIC
HCKOTIaeMbI€, TOIIJIMBO, BOJIHBIC PECY P CHI.

9 KNIACC

BemrectBo 1 XuMHUYecKasi peakuusi

ITepunonnueckuii 3akoH. Ileprognueckas cucreMa XUMHYECKUX 3iemMeHTOB J1.U.
Menneneea. CTpoeHrue aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUM CBOMCTB XMMUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJI0B, KAJIUS, KaJIbIUS U UX COCTUHEHUN B COOTBETCTBUU
C TIOJIOKEHHUEM PJIEMEHTOB B [lep MO IMYECKOM CUCTEME U CTP OEHUEM X aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOU CBSA3H. THUIBI KP UCTATIITMYECKHUX P CIIETOK,
3aBUCMMOCTh CBOWMCTB BEILIECTBA OT THUIA KPUCTAIIUYECKOM PEIIETKH W BHIA
XUMHYECKOM CBSI3H.

Knaccudukanys ¥ HOMEHKIATypa HEOPTAaHWYECKUX BEIIECTB. XUMHUYECKUE
CBOICTBA BEIIECTB, OTHOCSIIMXCS K p a3JIMYHBIM KJIaCCaM HEOP TAHUYECKUX COCIMHEHUI,
TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanys XUMUYECKHX peaKIUd MO  pa3IuyHbIM  IpHU3HAKaM (10
YUCIy UM COCTaBy yYacCTBYIOIIMX B PEAaKIMHU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTENECHEeW OKHUCICHUS XHUMHUYECKMX JJIEMEHTOB, IO OOpaTUMOCTH, MO
Y4YacCTUIO KaTajiu3aTopa). DK30- M DHJIOTEPMUYECKHE PEaKIMH, TEePMOXUMUUYECKUE
ypaBHEHHUS.

[TouatTue o ckopoctu xuMuuyeckod peakuuu. IloHstne 00 o0OpaTuMbIX
U HEOOpaTUMBIX XUMUYECKUX peakiusax. [[oHsATHEe O TOMOIEHHBIX U T'eTep OrE€HHBIX
peakuusax. [lonstue o karammse. [lonstne o XumumueckoM paBHOBecuH. DakTopBl,
BIIMSIFOIIAE HA CKOP OCTh XUMHYECKOW P CAKIIUU U MOJIOKEHUE XUMUUECKOTO P aBHOBECHSL.

OXUCIIUTENBbHO-BOCCTAHOBUTEIILHBIC peakuuu, AIEKTP OHHBIN OaaHc
OKUCJIUTEIHLHO-BOCCTAHOBUTENBbHOM p eakiinu. COCTaBICHUE Y aBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEIILHBIX P EaKIMI C UCIIOJb30BAHUEM METOJa JIEKTPOHHOTO OajiaHca.

Teopus HNEKTPOJUTHUECKON AUCCONMAIMU. DJICKTPOJUTBI U HEIJIEKTP OJIUTHL.
KaTtnonsl, aHmoHbl. MeXaHU3M AUCCOLMAIIMHA BENIECTB C PAa3JIMYHBIMU BHJIAMHU
xuMmudeckoit cBsa3n. Crenens aucconuarui. CYIbHBIC U C1a0bIe AJIEKTP OJTUTHI.

Peakimn wioHHOTO OOMEHA. YCIOBHUS NPOTEKAHUS PEaKIWid MOHHOTO OOMCHa,
MIOJIHBIE U COKP alll€HHbIC HOHHBIE Yp aBHEHUSI p €akiid. CBONCTBA KUCIOT, OCHOBAaHUM H
COJICH B CBETE TP EACTABICHUI 00 AIEKTP OJIUTHUCCKON aucconuanui. KadecTBeHHbIE
peakuuu Ha UOHBI. [ToHSATHE O THAP OJIN3E COJIEH.

Xumuueckuii 9Kcnepumenm:
03HAKOMJICHHUE C MOJICISIMU KP HCTAJUTUYECKUX P CIIECTOK HEOPTAaHUIECKUX BEIIECTB
— METAJUIOB M HeMeTauoB (rpadura U anmasa), CIOXKHBIX BELIECTB (XJI0pHua



HATP sl ), UCCTISAOBAHUE 3aBUCIMOCTH CKOP OCTH XUMUYECKOM P €aKITUH OT BO3ACHCTBHS
pa3IM4YHBIX (PaKTOPOB, HCCIEIOBAHUE JIIEKTPOIPOBOAHOCTH PacTBOPOB BEIIECTB,
nmpoiiecca JUCCOIMAIMKM KHUCIOT, IIET04Yel M coJied (BO3MOJKHO HCIOJIb30BAHKE
BUJICOMATEPHAJIOB), P OBEICHUE OMBITOB, WIJIIOCTPUPYIONIUX MPU3HAKU TP OTCKAHKS
p eaKmuii HFOHHOTO oOMeHa (00p a30BaHME 0Ca Ka, BRIACIICHHE ra3a, 00p a30BaHUE BOIBI),
OTIBITOB, WIJIIOCTPHUPYIONMX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX P CaKIMi
(ropeHue, peakmUy pPa3lIoKECHUS, COCIUHECHHUS), pPacClHo3HaBaHHEC HEOPTaHHUYCCKUX
BEIIECTB C MTOMOIIbIO KAYECTBEHHBIX P EAKIMI HA MOHBI, P EIICHUE YKCIIEP HIMEHTATbHBIX
3ajad.

HemeTtanibl U MX coeqMHEHUsI

O6m1as xapakTepucTrKa rajgoreHoB. OCOOEHHOCTH CTP OEHUSI aTOMOB, XapaKTEPHbIC
creneHn okucienus. CTpoeHre U PU3ndecKrue CBOMCTBA MP OCTHIX BEIIECTB — raJIOTCHOB.
XUMHUECKHE CBOMCTBA Ha MpuUMepe XJopa (B3auMOJCHCTBUE C MeETaJjiaMy,
HEMETaJJIaMHU, 1erno4aMu). Xao0poBoopo. ColisiHas KUCIIOTa, XUMUYECKHE CBOMCTBA,
noJiy4yeHue, npumMeHenue. JlelcTBue Xjiopau XJI0pOBOJOPOAa HA OPTaHU3M YEJIOBEKa.
Baxwneiiine X10puIbl U UX HAXOXKIEHUE B P UP OJIE.

O6m1as xapakrepucTuka 351eMeHToB VIA-rpynmnbel. OcoOeHHOCTH CTp OEHHSI ATOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHHUS.

Ctpoenue u (pU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPBL
AJoTponHele MOIU(UKALMU KHUCIOPOAA U Cepbl. XMMUYECKUE CBOMCTBA CEpPBL
CepoBojiopoji, cTpoeHue, GU3u4YecKue U XUMHUYECKue cBoucTBa. OKCUABI CEpbl Kak
NP €CTABUTENHN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, (PU3MUECKHME U XHUMUYECKHUE
cBOMcCTBa (0OIIIME KaK P eACTaBUTENS Klacca KUCIIOT U crienuduueckue). XuMudecKre
peaKIyH, JIeXKaIIue B OCHOBE P OMBIIIJICHHOTO CIOCO0a MOTy4YeHUs CEPHOU KUCITOTHL
[MIpumenenne. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha Cyiab(dar-HoH.
Haxoxnenne ceppl WU €€ COCNUMHEHUWHA B MpUpOJE. XHUMHUYECKOE 3arps3HEHHE
OKp Y Karollel Cpebl COCAUHEHUSIMU CEPBI (KUCIOTHBIE TOKIU, 3arp A3HEHUE BO3IyXa
¥ BOJIOEMOB), CIIOCOOBI €ro Mp eJOTBP AlllCHUS.

OO61mas xapakTepucTuka 3JeMeHTOB V A-rp ymiibl. OcOOEHHOCTH CTP OEHUS AaTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHue B Tpupoje, Gu3nueckue M XUMUYECKHUE CBOMCTBA.
KpyroBopor azota B npupoge. AMMuax, ero (Gu3M4eckue U XUMHUYECKHE CBOIICTBA,
MOJy4YeHue | TP UMEHEHHUE. Comnn aMMOHWUS, ux busnueckue u
XAMHYECKHE CBOKCTBA, NMpUMEHeHHe. KauyecTBeHHas peakuus Ha WOHbI aMMOHMSL
A30THas KUCIIOTa, €€ MoJiyuyeHue, pu3nieckue U XUMHYecKrue cBoiicTBa (oOiiue Kak
P €ICTAaBUTEINS KJlacca KUCIOT U cnernuduueckue). Mcnonb30BaHue HUTPATOB U COJIEH
aMMOHHA B KAa4eCTBE MHUHEPAJbHBIX yIO0OpEeHHA. XHMHUYECKOE 3arps3HEHUE
OKp Y’Karollen cpelibl COETMHEHUSIMHU a30Ta (KUCIOTHBIE JOKIH, 3aTrp A3HEHHUE BO3/TyXa,
MOYBBI ¥ BOJOEMOB).

docdop, amnorponnHsie Mogudukanuu dochopa, PUNIECKUE U XUMHUUYECKHE
crorictBa. Oxcup dochopa (V) u pochopHas kucnora, Gu3ndecKne U XUMHUYECKHE
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CBO#CTBA, osryuenue. Mcnonb3oBanue pocaToB B Ka4eCTBE MUHEP AJIbHBIX Y 100D CHUIA.

O61mas xapakrepucTrka 351eMeHToB [V A-rpynmbl. Oco6eHHOCTH CTP OSHUS ATOMOB,
XapaKTepHbIEe CTENICHU OKUCIICHUSI.

VYraepon, aanoTpornHblie MOIU(UKAIMY, PaCOPOCTPaHEHUE B TP UPOJie, PU3UYECKUE
U XUMHYEecKHe cBoiictBa. Ancopobuus. KpyroBopot yriepona B npupozae. OKcuibl
yriiepozaa, ux pu3nyeckrue U XMMHUYECKHE CBOWCTBA, AEWCTBUE HA KHUBBIE OPTaHI3MBI,
M0JIyY€HHE U P UMEHEHHUE. DKOJIOTUYECKHUE TP 00JIEMBI, CBSI3aHHBIE C OKCHJIOM YTJIepoJia
(IV), runote3a rin1o06abHOTO MOTEIUICHUS KIMMaTa, ap HUKOBBIN (G (deKT. YToJbHAsS
KACIIOTa W €€ COJM, UX (U3MYEeCKUe M XUMHUYECKUE CBOIICTBA, INOJy4YEHHE U
npuMeHeHre. KauecTBeHHas p eakius Ha Kap O0HaT-MOHEL Vcroas30BaHue KapOOHATOB
B OBITY, MEIMIIMHE, TP OMBIIIIICHHOCTH U CEJIbCKOM XO3SIHCTBE.

[TepBoHavanbHBIC TIOHATHS 00 OPTraHUYECKUX BEIIECTBAX KAaK O COCIMHEHHSX
yriepoaa (MeTaH, 3TaH, TWJICH, AllETWICH, 3TAHOJ, TJIUIEPHUH, YKCYCHAs KHCIOTA).
[IpupoHbIe HICTOYHUKH YTIIE€BOI0POAOB (YT OJIb, P UPOJHBIN T'a3, HEPTH), TP OTYKTHI HX
nepepadboTku (OEH3UH), UX POJIb B OBITY U NP OMBIILIEHHOCTH.

[TonsiTHe 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX: KUPaX, OeNKaX, yIiIeBoJaxX — U uX
pOJIY B )KU3HU YeloBeka. MaTep HaTbHOE €IMHCTBO OPTAaHUYECKUX U HEOP raHMYECKUX
COCIVUHEHHUN.

Kpemnwii, ero ¢pusznyeckne U XUMUYECKHE CBOWCTBA, MOJTy4YCHNUE U TIP UMCHEHHUE.
Coenunenust kpemHus B npupoje. Odmue npencrasienus o0 okcuae kpemaus (IV)
U KpeMHueBoil kucinore. CHIMKATBl, WX HUCHOJIb30BaHHE B OBITYy, MEIUIMHE,
P OMBIIIIIEHHOCTH. BaskHeine cTp ouTenbHbIE MaTepUAIIbL: KEp aMUKa, CTEKII0, IIEMEHT,
O0eroH, xene300eroH. [lpoGneMbl 0€30MaCHOTO HMCHOJIB30BAHUS  CTPOUTEIBHBIX
MaTepuajaoB B MOBCEIHEBHOM KU3HMU.

Xumuueckuu dKcnepumenm:

u3ydyeHue oOpa3lOB HEOPTAHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
P OBE/ICHNE KAYECTBCHHBIX PeaKIMi Ha XJIOPU-UOHBI U HAOII0/ICHUE TP M3HAKOB UX
Ip OTEKaHUs, OTBITHI, OTpakaroue pU3ndeckue U XMUMHYECKHE CBONCTBA I'aJIOTE€HOB
U UX COEAMHEHUH (BO3MOXKHO MCHOJIb30BaHHE BUJIEOMATEPHUATIOB), O3HAKOMIIEHUE C
oOpasmamMu XJOpUIOB (TAJIOTEHUIOB), O3HAKOMIJICHHE C OOpas3laMu cepbl U €€
COEIMHEHUSIMU (BO3MOKHO MCTIOJIb30BAHUE BUICOMATEPHAIIOB), HAOIIOACHHUE TP O11ecca
oOyriuBaHuA caxapa Mo JeHCTBHEM KOHIICHTP MPOBAHHOM CEp HOM KUCIOThI, U3y4EHUE
XAMHYECKHUX CBOWCTB pa30aBICHHOM CEPHOW KHCIOTHI, TPOBEACHHE Ka4eCTBECHHOU
peakiuu Ha cyib(}aT-uoH W HAOIIO/IEHHE MPU3HAKA €€ TP OTEKaHMsI, 03HAKOMIICHUE C
(GbU3MYeCKMMH CBOWCTBaMH a3zoTa, (Gochopa W UX CoeaUHEHUH (BO3MOXKHO
MCIIOJIb30BaHKUE BUCOMATEpMAIOB), 0Opa3iamMu a30THBIX U (GochOopHBIX y100pCHHI,
noJiydueHue, coOupaHue, pacno3HaBaHUe U U3YUEHUE CBOMCTB aMMHUaKa, Ip OBEJICHUE
KaueCTBEHHBIX pEaKIMil HAa HOH aMMOHUS U (GocaT-uOH U HU3yUYEHHE IMPHU3HAKOB UX
IIPOTEKAHUSA, B3aMMOJECHUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MO’KHO UCMOJIb30BAHME BUACOMATEPHUATIOB), U3YUEHHUE MOJIENIEH KpHUCTAJIINYECKUX
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pemeTok anmasa, rpadura, ¢QyiiepeHa, O3HAKOMJIEHHE C MPOLEccOM aacopormu
PACTBOPEHHBIX BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPONCTBOM IpOTUBOrasa,
MoJIydeHue, coOMpaHue, pacro3HaBaHWE W HU3YUYECHHE CBOWMCTB YTJIEKHCIOTO Tasa,
MPOBEICHNE KAaueCTBEHHBIX DPEaKIMii Ha KapOOHAT M CWINKAT-UOHBI U HW3YUCHHUE
MPU3HAKOB WX MPOTEKaHHs, O3HAKOMJIEHME C TPOAYKUMEH CHIMKATHOU
P OMBIIUICHHOCTH, PEUICHUE JKCIEpHUMEHTANbHBIX 3aJay No TeMe «Bakuelime
HEMETAJJIbl U UX COCIUHEHUS.

MeTtajibl M X COeTMHEHUS

OO0mas xapakTepUCTHKa XUMHYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHHH HX
noJioxeHnus B [lepuoamueckon cucreme xumuueckux snemeHToB .M. Menaeneea u
cTpoeHusi atoMoB. CTpoeHue MeTaajaoB. Meranjnudeckas CBsI3b W METaJJIMYECKast
KpUCTAJUIMYECKas pelIeTka. OJEKTPOXUMHUUECKUN PsiT HaNpsIKEHU METaJslJIoB.
du3znvecKue 1 XMMUIECKHe CBOMCTBA MeTasI0B. O0IIue criocoObl MOTydeHUs METAILIOB.
[ToHsITHE O KOPPO3UH METAJIIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI X OT KOp po3uu. CTutaBbl
(cTtanb, yyTryH, 1I0p ATFOMUHUI, Op OH3a) U X NP UMEHEHHE B OBITY U IIP OMBILIUIEHHOCTH.

[[lenouynbie MeTamibl: MoJokeHUE B Ilepuoamdeckoil cucteMe XHUMHYECKUX
anementoB JI.MI. MenpneneeBa, CTpoe€HHME HUX aTOMOB, HAXOXKJIEHUE B IPHUPOJIE.
duznveckue W XHUMHYECKHE CBOMCTBA (Ha mpuMmepe HaTpus W Kamus). OKCHabl
Y TUJIP OKCUJIBI HATPUA U KaJiusl. [[p MMEeHEeHHE 1IeIOYHBIX METAIJIOB U UX COCTMHEHUH.

[IlenoyHO3eMeNbHBIE METAJIBI MATHUM U KaJbLUN: 10J10)KeHUE B [1ep no anueckon
cucteme xumMuudeckux 3iueMeHToB .M. MenaeneeBa, CTp O€HHE HX aTOMOB, HAX 0K/ICHUE
B npupoje. Ou3nueckue U XUMUYECKUE CBOMCTBA MArHus W Kajiblus. BakHelive
COCIMHEHMS KalblMsl (OKCHA, THAPOKCHA, coyin). JKecTKoCTh BOJBI U CHOCOOBI €€
yCTp aHCHUS.

AJroMuHMI: T0J10keHuE B [Iep noiuueckon cucreMe XuMu4eckux anemenTos J1.1.
MenpneneeBa, CTpOECHHUE aTOMA, HAXO0XKAEHUE B NpUpoac. PU3NUECKUE U XUMUYECKHUE
CBOMCTBA amOMUHUA. AM(OTEepHBIC CBONCTBA OKCHAA M THIP OKCHIA aTIOMHUHUS.

Keneszo: nonoxenue B Ilepuoanueckon cucreMe XMMHUYECKUX 3jieMeHTOB [[.I1.
MenpaeneeBa, CTpOEHHE aTOMa, HaxoXkJaeHue B 1npupoac. Duszmyeckue u
XMMHYECKHE CBOMCTBA Jkene3a. OKcuabl, Tuap okcuabl ¥ coin xkenesa (I1) u xxenesa (II1),
MX COCTaB, CBOMCTBA U MOJIy4YEHUE.

Xumuueckuu dSKCnepumenm:

O3HaKOMJIEHHUE C 00pa3aMu METaJJI0B U CIJIABOB, UX (PU3NYECKUMHU CBONCTBAMY,
U3yyeHHE  pe3yJbTaTOB KOPPO3UUM  METAIIOB  (BO3MOKHO  MCIOJIb30BAHME
BUJIEOMATEP UAJIOB), 0COOCHHOCTEN B3aUMOICHCTBHS OKCHIA KAJIbIIUS U HATP s C BOIOM
(BO3MO’KHO MCMOJIb30BaHUE BUCOMATEPHUATIOB), UCCIIEIOBAHNE CBOMCTB KECTKOM BOJIPBI,
np oliecca FOpeHus xKee3a B KUCI0p oie (BO3MOKHO UCIOJIb30BaHUE BUIEOMATEPHATIOB),
P U3HAKOB MPOTEKAHUS KaUECTBEHHBIX P €aKIIUI HAa MOHBI (MarHUs, KaJIbLKs, A TFOMHUHUS,
nuHka, kenesa (II) u xeneza (IlI), menu (II), HaOmroEeHNE U OMHMCAHHUE TPOIECCOB
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OKpalllMBaHUS IJIAMEHU UOHAMU HATP Usl, KaJIUsl U KaJbIUs (BO3MOYKHO HCITOJIb30BAHUE
BUJIEOMATEPUAJIOB), HCCIeIOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA AFOMHHHS
TUAPOKCHAA LMHKA, PENICHHWE HKCIIEpUMEHTAJbHBIX 3ajad Imo Teme «BakHeimme
METaJIJIbl U UX COCIUHEHUSD.

XHUMHS ¥ OKPYKAOIIAA cpeaa

BemectBa W Marepuanbsl B IIOBCEIHEBHOM JKM3HM 4YeENIOBEKa. be3zomacHoe
WCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObITy. IlepBas momorns mpu
XUMHUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpyXKawouied cpeasl (mpenenbHas JOIyCTUMas
KoHueHTpauus BemiectB (manee — IIJIK). Poib XxuMuu B pemieHUH SKOJOTHYECKHX
npoOJeM.

Xumuyeckuti sxkcn epumenm.

U3y4eHrne oOpasloB MaTepHaioB (CTEKIO, CIUIaBBl METAJUIOB, MOJUMEpPHBIC
MaTep uaJbl).

Mesicnpeomemuvie ces3u

Peanuzamus MeXNpeaMETHBIX CBSI3€H MNpH HW3y4YeHHMM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS Yep €3 UCIOTb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATUH, TaK
U TIOHATUH, SBISIONIUXCS CHCTEMHBIMU ISl OTACNBHBIX MPEIMETOB €CTECTBEHHO -
HAyYHOTO IUKIIA.

OO01re ecTeCTBEHHO-HAYYHbIE TTOHATHS: HAYYHBIH (PaKT, runoTesa, 3aKoH, TEOPUs,
aHaJau3, CHUHTE3, KiIaccu(uKamus, NEepUOJAUYHOCTh, HAOIIOJCHHUE, HSKCIEpUMEHT,
MOJICTIUp OBaHHE, U3MEPEHNUE, MOJEIb, SBJICHUE, NMapHUKOBBINA dPPEKT, TEXHOJIOTHS,
MaTep Uajbl.

®dusuka: Matepusi, aTOM, SJIEKTPOH, P OTOH, HEUTPOH, UOH, HYKIIHI, W30TOIIbI,
PaANOaKTUBHOCTh, MOJIEKYJIa, JIEKTP MUECKUIA 3ap siJl, P OBOAHUKH, TOJTYIIPOBOJHUKY,
TURJIEKTP UKH, (POTODTIEMEHT, BEIIECTBO, TENIO, 00bEM, arp EraTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTaJUIMYECKas pelIeTKa, CIUIaBbl, (U3NYECKHUE
BEIIMYMHBI, €AUHULBI H3MEpEHUsl, KOCMHUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3IbI,
ConHue.

buonorusa: ¢otocuntes, apixaHue, Ouocdepa, SKOCHUCTEMa, MHHEPaJIbHbBIC
ya00p €HHsI, MUKD 03JIEMEHTBI, MaKp 03JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, rumpocdepa, MUHEPaIbl, TOPHBIC TOPOJIbI, TOJIC3HBIC
WCKOTIaeMBbIE, TOTUTUBO, BOJIHBIE P ECYP CHI.
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HJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA TPOI'PAMMBLI 10 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3ydeHne XMMUM Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3zoBaHUs HAMpaBIICHO Ha
TOCTIDKEHHE OOyYaronMMHCA JIMYHOCTHBIX, METANpEIMETHbIX U  IPEAMETHBIX
pEe3yJIbTaTOB OCBOCHHUS YUEOHOTO Mp eAMETA.

JIMYHOCTHBIE PE3YJIbTATHBI

JIngHOCTHBIE PE3yJIBTaThl OCBOCHUS TP OFPaMMbl OCHOBHOTO 00I11eT0 00pa30BaHuUs
JOCTHTAIOTCS B XOJ¢ OOy4YeHHS XHMHH B €IWHCTBE YYEOHOW W BOCIHTATEIHHOW
JESATEIILHOCTH B COOTBETCTBUH C TP aUITMOHHBIMHU P OCCHICKIMHU COITMOKYJIbTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMU, IPUHATHIMU B OOIIIECTBE TP aBUJIaMU U HOpMaMHy
MOBENICHUS U CIOCOOCTBYIOT ITP O1IECCaM CAMOTIO3HAHMS, CAMOPA3BHUTHS U COLIMATM3ALIAH
00y4Yaromnuxcs.

JInaHOCTHBIE pE3yIbTaThI OTp aXKaroT TOTOBHOCTb oOyuaromuxcs
PYKOBOJICTBOBAThHCSl CUCTEMON TO3WTHUBHBIX IIEHHOCTHBIX OPHEHTAIIMN U P acCIIupCHIS
OTIBITA JICATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) mnaTpHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIECHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPHUUYECKOMY U
HAy4YHOMY HACJIEAMIO, TOHUMaHHS 3HAUCHUS X UMUYECKOM HayKH B dKU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTM  BJiaJeThb JOCTOBEpHON  MH(MOPMAIHUEH O Mmep e0BbIX
JOCTHKEHHUSAX U OTKPBITUSIX MUPOBOW M OT€UECTBEHHOM XUMUH, 3aUHTEP ECOBAHHOCTH B
HAyYHBIX 3HAHUSIX 00 yCTpOIicTBE MUpa U 00IIECTBA;

2) rpaKIaHCKOT0 BOCIIUTAHUSA:

TP €JICTABJIEHHUS O COLIMAJIBHBIX HOPMax M TP aBUJIaX MEXITMYHOCTHBIX OTHOIIICHHH B
KOJJICKTUBE, KOMMYHHUKATHBHOM KOMIICTEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, yUeOHO-
WCCIIEIOBATEIBCKOM, TBOPYECKOW W JPYrUX BHAAX JAEATEIBHOCTA, TOTOBHOCTH K
pa3HoOOpa3sHOM  COBMECTHOW  JEATCABHOCTH TNPW  BBINOJHEHUHW  YUCOHBIX,
MMO3HABATEIBHBIX 33/1a4, BEITTOJTHEHUH X UMHUECKUX SKCIIEP UMEHTOB, CO3/TaHIH YUEeOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHWIO M B3aMMONOMOIIM B MPOILECCE 3TOU
y4e0HOU AeATeNTLHOCTH, TOTOBHOCTH OIIEHUBATh CBOE IMOBEICHUE W TMOCTYNIKH CBOHMX
TOBApHUILEH C MO3UIMA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUSA
MOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MMO3HAHMS:

MHUP OBO33PEHYCCKUX TMPEACTABICHUM O BEIIECTBE M XHUMHYECKON P eaKIuH,
COOTBETCTBYIOIIHUX COBPEMEHHOMY YP OBHIO Pa3BUTHS HAYKH M COCTABIISIOIINX OCHOBY
TSI TIOHUMAaHMs CYIITHOCTH HAay4YHOW KapTHHBI MUpa, IpeICTaBIeHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI ITP UPO/IbI, B3AUMOCBSI3IX YETTOBEKA C ITP UP OJTHOM Cp €0M, O
POJIM XMMUU B TTIO3HAHUU ITUX 3aKOHOMEP HOCTEH;
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II03HABATEIBHBIX MOTUBOB, HAIIPpABJICHHBIX HA IIOJYyYEHHE HOBBIX 3HAHMU IO
XUMHH, HEOOXOUMBIX JJ1s1 0OBSICHEHUS! HAOII0aEMBIX P OLIECCOB U SIBJICHUM;

NO3HABATENbHOM, NH(OOPMAIIMOHHON W YHUTATENbCKON KyJIbTyphbl, B TOM YHCIE
HABBIKOB CAMOCTOSITENIbHOM pabOThI C yUeOHBIMH TEKCTAMU, CIIPaBOYHOM JINTEPATypOi,
JOCTYTHBIMHU TEXHUYECKUMHU CpP €ICTBAMU MH(POP MAITMOHHBIX TEXHOJIOTHUH;

uHTEpeca K OOYYECHHMIO W TO3HAHHWIO, JF0003HATCIBHOCTH, TOTOBHOCTU
U CIIOCOOHOCTHU K caM0O00pa30BaHuUI0, P OEKTHOM U UCCIEN0BATENbCKON 1EATENbHOCTH,
K OCO3HAaHHOMY BbIOOPY HanpaBJI€HHOCTU U YPOBHS 00yueHUs B JajbHEHIIEM;

4) dopMupoBaHNs KYJbTYPbI 310POBbSI:

OCO3HAHUS IICHHOCTH >KM3HHU, OTBETCTBEHHOT'O OTHOIIECHUS K CBOEMY 3]10pPOBBIO,
YCTaHOBKH Ha 3JI0POBBIN 00pa3 >KU3HH, 0CO3HAHUS MOCIEACTBUNA U HETIP USITHS BP €IHBIX
NpUBBIUEK (YMOTpEOJCHUSI aJKOroJig, HApKOTUKOB, KypEHHs), HEOO0XOIUMOCTU
COOTIO/IeHHs TpaBUil 0€30MACHOCTH NPU OOpaIeHHH ¢ XUMHUYECKHUMH BEIIECTBAMU
B OBITY U peajbHON KU3HH,

5) TpPyA0BOT0 BOCIMTAHUSA:

MHTEpeca K MPaKTUYECKOMY M3YyUYEHHIO Mpodeccuit U Tpyaa pa3IMdyHOTO Poja,
YBa)XKCHUE K TPYAY U pe3yJbTaTaM TPYIOBOU E€ATEIbHOCTH, B TOM YHCII€ Ha OCHOBE
P UMEHEHUS [P €IMETHBIX 3HAHUHN 10 XUMHUH, OCO3HAHHOTO BhIOOpA MHIUBU Y AJIHOM
TPACKTOPUM MPOJOKEHUS 00pa30oBaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB
U CIIOCOOHOCTM K XHWMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEIIHOM
np oeccCHOHaNbHON AESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH, FOTOBHOCTb
aJlalTUp OBaThCA B P 0(heCCHOHAIBHOM CpEE;

6) ’3K0J10rH4eCcKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 1IETI€CO00Pa3HOTO OTHOIICHHUSI K TP UPO /i€ KaK UICTOUHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAaHMs LIEHHOCTH 3J0pOBOr0 U 0€30MacHOro
oOpaza JKM3HH, OTBETCTBEHHOTO OTHOWIEHHUS K COOCTBEHHOMY (PU3HUECKOMY
U TICUXWYECKOMY 3/10p OBBIO, OCO3HAaHMSI LIEHHOCTU COOJIFOACHUSI TP aBUJI O€3011aCHOrO
MOBEACHMSI TP U PabOoTeE C BEIIECTBAMH, a TAKKE B CUTYaIlUAX, YT'P OKAFOIINX 3I0POBBIO U
JKU3HHU JI0JICH;

CHOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4YaeMble NPU HM3YUYECHUH XUMUH, IS
penieHns 3a/1a4, CBSI3aHHBIX C OKP yKAIOLIEHN [P UP ONHOU CP €N0H, MOBBILLICHUS YP OBHA
HKOJIOTHUYECKOU KyJIbTYPhI, 0CO3HAHMS II100AIBHOTO XapaKTepa YKOJIOrMUECKHX MPOooIeM
Y Iy TEN UX PEILIeHUs TOCP €ICTBOM METO/I0B XUMHH;

HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B TIO3HABATEIILHOM,
KOMMYHHMKATUBHOW M COLIMAJILHOM TP AaKTHKE.

METANPEIMETHBIE PE3YJIbTATHBI

B COCTaBE  METANPEAMETHBIX  PE3YJIbTATOB  BBIACISAIOT  3HAYUMBIC
1151 GOp MUPOBAHUSI MUPOBO33pPEHUS 00IIIEHAyYHbIE TOHSTHS (3aKOH, TEOPUS, TP UHIIMII,
runoTes3a, paxT, cucrema, MpoIecc, IKCIep UMEHT U AP Yroe), KOTOP bie UCIOJIb3YIOTCS
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B €CTECTBEHHO-HAYYHbIX YUEOHBIX P €IMETAX U MTO3BOJISIFOT HA OCHOBE 3HAHUMN U3 ITUX
npeaMeroB GOpMUPOBaTh MPEACTABICHUE O IEJIOCTHOW HAy4YHOW KapTUHE MHPA,
U yHUBEpCaJibHble Yy4eOHbIE JeHUCTBUA (MMO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
P EryJISITUBHBIC), KOTOpbIE 00ecrneunBarOT dbopmupoBaHue TOTOBHOCTH
K CAaMOCTOSITEILHOMY TUIAHUP OBAHUIO U OCYIIECTBICHUIO YUeOHOM AesTEeNHLHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eMCTBHS
ba3oBble Joruyeckue aelicTBUs:

YMEHHUE KCIOJIb30BaTh P UEMBI JIOTUYECKOTO MBIIJICHUS IPA OCBOCHUYU 3HAHMIL:
PacCKpbIBaTh CMBICII XUMHYECKUX TOHATUNA (BBIJACISATh UX XapaKTEpHBIE MPHU3HAKH,
yCTaHABIMUBATh B3aUMOCBSI3b C JIPYTMMHU TMOHSITUSIMH), MCIOJb30BaTh MOHATUS IS
00BSICHEHUSI OTIIENbHBIX (DAKTOB W SIBJIECHUMN, BHIOMPATh OCHOBAHUS M KpHUTEPHUH IS
KJIaCCU(UKAIIMU XUMHUYECKUX BEIIECTB M XHUMHUYECKUX PEaKIMi, yCTaHAaBJIMBATh
P MYMHHO-CJIC/ICTBEHHBIC CBSI3U MEXIY OOBEKTaMU M3YUEHHS, CTPOUThH JIOTUUYECKHUEC
paccyxaeHusi (MHIyKTUBHBIC, JEIYKTHUBHBIC, 10 AHAJIOTWH), MPOBOJUTH BBIBOJBI U
3aKIIIOYCHMS,

YMEHHE TPUMEHATh B TIpoIlecce TO3HAHUA TOHATUSA (TP EAMETHBIC U
METanpeIMETHbIC), CUMBOJIMYECKHAE (3HAKOBBIE) MOJICNIH, HCIOJb3yEMbI€ B XHMHUHU,
mpeoOpa3oBhIBaTh MHUPOKO MPUMEHSIEMbIE B XUMHUW MOJCIbHBIC TIPCACTABICHU —
XAMHYECKHUH 3HAK (CHMBOJI 3JIEMEHTA ), XUMHUYecKast popMyna 1 yp aBHCHHE X UMHUYECKOM
peaKiUu — NP pelIeHNH Y4eOHO-M03HABATENbHBIX 33/1a4, C YYETOM 3TUX MO/I€TbHbIX
TP €ACTABJICHUN BBISIBIISITh U XapPaKTEPU30BATh CYIIECTBEHHBIE NPU3HAKU U3YyYaEMbIX
O00BEKTOB — XUMHUYECKHUX BEIIECTB M XUMHUYECKUX pPEaKIUH, BBISBIATH OOIIME
3aKOHOMEPHOCTH, IPUYMHHO-CIIECICTBEHHbBIC CBSI3M W IPOTUBOPEUYHS B H3YyUYAEMBIX
P OLIECCaX U SIBJICHUAX.

Bba3oBble ucciienoBaTeIbCKHe 1€ CTBUS:

yMEHHE UCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KA4E€CTBE HHCTPYyMEHTA
MO3HAHUSA, @ TAK)KE B KA4ECTBE OCHOBBI JJIS (DOPMHUPOBAHUS THIIOTE3BI IO TP OBEPKE
P aBUJIBHOCTH BBICKA3bIBAEMBIX CYIKICHUN;

npruoOpeTeHne OmbITa 10 IUTAHUPOBAHUIO, OPTaHW3aIMM W [P OBEIICHHIO
YYEHUYECKUX SKCIEp IMEHTOB, yMEHHUE HAOTIOIaTh 32 XOJIOM ITPOIECCca, CAMOCTOSTEIHHO
P OTHO3UPOBATH €r0 P €3yJIbTAT, POPMYIUPOBATH 0OOOIIECHHSI ¥ BBIBOIBI TIO pE3yJIbTaTaM
TP OBEIEHHOT'O OITBITA, UCCIEIOBAHUS, COCTABIISITh OTYET O MP OJIeNIaHHOM pabdoTe.

Pa6ora ¢ undopmanmeit:

yMEHUE BHIOMP aTh, AaHATU3UPOBATH U UHTEP MTPETUPOBATH HHGOPMAITHIO P a3JTMIHBIX
BUIOB W (opM mpeAcTaBieHHs, MOJIYyYaeMyl M3 Pa3HBIX HCTOYHUKOB (HAay4dHO-
NOMYJISIPHAs JIUTEpaTypa XMMHUUECKOTO COJEpIKaHMsl, CIIP aBOYHBIE ITIOCOOUS, P ECypChl
NutepHeTa), KPUTHUYECKHM OILIEHUBATh MPOTHUBOPEUYMBYID M  HEAOCTOBEPHYIO
uH($OP MaLUIO;
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yMEHHE MPUMEHATh pas3JIMyHble METOJbI U 3alpoChl MPHU TMOUCKE U OTOOpe
UH(OPMALIMU K COOTBETCTBYIOIIUX JAHHBIX, HEOOX OMMBIX J1JIsI BBITIOTHEHUS YUEOHBIX U
MO3HABATENbHBIX 3a/a4 ONpEAENEHHOIO THIA, MPUOOpEeTeHHe OmbiTa B 00JacTH
UCIIOJIB30BaHUsT  MH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJIOTHI,  OBJIaJI€HUE
KyJbTYpOIl aKTUBHOTO UCIIOJIB30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM, CAMOCTOS TEIIHHO
BBIOMpPATh ONTHUMAJbHYIO (OpMY MpeAcTaBiIeHUs UHPOPpMAIMK U HILTIOCTP UPOBATH
peliaemMbie 3a/1a4u HECTOKHBIMU CXEMaMH, TUarp aMmmMamu, IpyruMu GopMamu rp apuku
1 UX KOMOMHAIIUSIMU,

YMEHUE  HCIOJIb30BaTh M aHaJlM3UMpOBaTh B  Mpolecce  yueOHOH
U HCCIENOBATEIbCKOM JEATENbHOCTH MHPOPMALMIO O BIMSHUM MP OMBIIIIEHHOCTH,
CEJIbCKOT'0 X0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKP YKAIOLIEH TP UP OTHOM Cp EbI.

KoMMmyHukaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE HeiiCTBUA:

YMEHHE 3aJ1aBaTh BONPOCHI (B X0J€ auanora u (Win) JUCKYCCUU) IO CYILECTBY
obcykaaeMoi TeMbl, (hOPMYJIHMPOBATH CBOU TP €T0KEHHUS] OTHOCUTEIBHO BBITIOJTHEHHS
TP €JIJTI0KEHHOM 3a/1a4M;

npUOOpETeHHE OIbITa MPE3EHTAIMU PE3YJbTaTOB BBIMIOJHEHUS XHUMHYECKOIO
AKCIEpUMEHTa (J1a00paTOpHOTO OIbITa, J1AOOPATOPHON PadOTHl MO HCCIEAOBAHHIO
CBOMCTB BEIIIECTB, YUEOHOTO P OEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU I103HABAaTEJIbHOM U
UCCIIEI0OBATENbCKOM IEATEIbHOCTH MPU PEIICHUH BO3ZHUKAIOIINX MPOOJIEM HA OCHOBE
ydyera O0IIUX UHTEPECOB U COrJacoBaHUs MO3ULMKA (00CYXIeHUsI, 0OOMEH MHEHUSIMU,
«MO3TOBBIE ITYPMBI», KOOPAUHAIIUSA COBMECTHBIX JICUCTBUH, OTIP €CICHUE KP UTEPHUCB
10 OIICHKE KaYeCTBa BHITIOJTHEHHOW pa0OThI U Ip yTHE);

PeryasiTuBHble yHHBepCaJbHbIe YUeOHbIC TCHCTBUS:

YMEHHUE CaMOCTOSITENIBHO ONPEAENITh LENNU JIEATEIbHOCTH, IIJIAHWP OBaTh,
OCYILECTBISITh, KOHTPOJUPOBATH MU TPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTEIbHOCTh, BHIOUpaTh Hanbojee >PQPEKTUBHBIE CIOCOOBI peEHIeHUs] Y4EeOHBIX U
MMO3HABATENBHBIX 3aJa4, CaMOCTOSTEIIbHO COCTABIATh WIH  KOPPEKTUPOBATH
ITP €IJI0KEHHBIA aJITOPUTM JECUCTBUM NMPHU BBINIOJHEHNUN 3a1aHUN C YUYETOM I10J1YYEHUS
HOBBIX 3HaHMU OO0 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX WU PEAKUUAX, OLECHUBATH
COOTBETCTBUE IMOJYUYEHHOTO PE3yJbTaTa 3asBJICHHOW LEH, YMEHHE HCIOJb30BaTh U
aHaJIU3UPOBATh KOHTEKCTHI, P €J1araeMbI€ B yCIIOBUU 3aaHUM.

HPEJIMETHBIE PE3YJIbTATDI

B cocTtaBe nmpenMeTHBIX pe3yIbTaTOB 10 OCBOEHUIO 00A3aTEILHOTO COJEP JKAHM,
YCTaHOBJICHHOTO JIaHHOM (Denep anbHOM paboyeii mp orpaMMoi, BEIJEISIOT: OCBOCHHBIC
00y4aronWMICS Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH, CIICITU(BUISCKUE IS
P €IMETHOM 00J1aCTH « X UMHSD», BUJIBI 1€ TEIbHOCTH MO TIOJTYYEHUIO HOBOTO 3HAHMS, €10
WHTEP P €TalliH, TP Ee00Pa30BaHUIO U TIPUMEHEHUIO B Pa3IUYHBIX YYEOHBIX M HOBBIX
CUTyalUsX.
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K konmy oOyuenus B 8 kiacce y oOyuatomierocs OyIyT c(OpMHUPOBAHBI
CIIEYIOLME TP €IMETHBIE PE3YJIBTATHI 10 XUMHUH:

packpbIBaTh CMbBICI OCHOBHBIX XUMHUYECKMX TOHATHWA: AaTOM, MOJIEKYIIa,
XUMUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECh (OJHOP O/IHAS U
HEOJHOPOJIHAs1), BAJEHTHOCTh, OTHOCHUTEIbHAasi aTOMHAasi M MOJIEKYJIsIpHas macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0JIs1 XMMUYECKOTO JJIEMEHTA
B COCIMHEHWH, MOJISIpHBIA OO0BEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJIb,
AIIEKTP OO TPULATENBHOCTD, CTETIEHb OKUCIEHMSI, XUMUUECKas p €aKIusl, Kilaccuukaims
peaKuuil: peakuuu COEIUHEHMS, P €aAKIMHU P a3JI0KEHUS, PEAKIIMH 3aMEILEHUS, P CaKLIMH
oOMeHa, SK30- U SHAOTEP MUUECKHE P €aKINH, TETTOBOM A dEKT peakiuu, aIpo atoMa,
AIIEKTPOHHBIN CIO0W aToMa, aTOMHasi opOuTalib, paauyc aToMa, XMMUYECKas CBS3b,
NOJISIPHAsE M HEMOJIApHAasl KOBAJIEHTHAs! CBA3b, MOHHAs CBS3b, MOH, KaTHOH, AHHWOH,
pacTBOp, MaccoBas J0Js BELIECTBA (IIPOLIEHTHAs! KOHLIEHTPallysl) B pacTBOpE;

WJLTIOCTP UPOBaTh B3aUMOCBSI3b OCHOBHBIX XUMHWYECKUX MOHSITHIA U P UMEHSATh 3TH
MNOHATUS MIPU ONKMCAHUU BELLIECTB U UX TP EBp allICHUII;

UCTIOJIB30BaTh XMMHUYECKYI0 CHMBOJIMKY ISl COCTaBlIeHUS (OpMyJ BellecTB
Y yPaBHEHUM XUMUYECKUX P EaKIUH;

OTIp €AEIISITh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAP HBIX COCAMHEHUSIX,, CTETIEHb
OKHUCIICHHUSI 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, IPHHAUIKHOCTh BEIIECTB K
OTPEACIICHHOMY KJlacCy CO€QUMHEHH 1o (opmynaM, BUA XUMHYECKOU CBS3U
(KOoBaJIeHTHasl U MOHHAS) B HEOPTAHMYECKUX COCTMHEHUSAX;

packpsiBarh cMbIc [lepnonnueckoro 3akona JI.M. Menneneesa: 1eMOHCTPUPOBATH
MMOHMMAHUE TEPHUOJIMYECKON 3aBUCHUMOCTA CBOMCTB XUMHUYECKHX JJIEMEHTOB OT HX
nosiokeHnss B Ilepmoamdeckoil cucreMe, 3aKOHOB COXPAaHEHUs MacChl BELIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€EHUS, 3aKOHAa ABOrapo; ONUCHIBATL U
xapakrtepu3oBarb TaOnuuHyio ¢opmy Ilepuonndyeckoil CUCTEMBI  XHUMUYECKUX
AJIEMEHTOB: pa3inMyaTh MOHATUS «TJaBHas moArpymmna (A-rpymma)» u «mnoOouHas
noarpynna (b-rpymnmna)», Manele U OOJbIINE MEPHUObI, COOTHOCUTh 00O3HAYECHHU,
KOTOpbIe UMeroTcsl B Tabnuie «Ilepruoanyeckas cucrema XUMU4Ieckux snemenToB J{. .
MenneneeBa» € YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XHMHUYECKHX
AIIEMEHTOB (COCTaB M 3apsi AApa, 00UIee YUCIIO JIEKTPOHOB U paCHpenesIeHUE uxX Mo
DJIEKTP OHHBIM CIIOSIM);

KJaccu(uUUpoBaTh XMMUYECKUE DBJIEMEHThl, HEOPTaHWYECKHE BEIECTBa,
XUMUYECKHE peakuuu (0 YUCIy M COCTaBYy YYACTBYIOUIMX B PEAKIHUU BEIIECTB, 10
TEII0BOMY 3PQEKTY);

Xap akTepu30BaTh (OMMUCHIBATH) OOIINE XUMHUUECKHE CBOMCTBA BEIIECTB P a3JIMIHBIX
KJIACCOB, MOJATBEPIKJIasd OIMCAHHE MPUMEpPaMUd MOJIEKYJISIPHBIX YpaBHEHHUI
COOTBETCTBYIOIMX XUMUYECKUX P EAKLIHIL;

IIP OTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTaBa,
BO3MOYHOCTH P OTEKAHUS XUMUYECKUX TP EBPALIECHUI B PA3JIMYHBIX yCIOBUSAX;
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BBIYUCIISITE OTHOCHTEIBHYIO MOJIEKYJSAPHYIO M MOJIIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJTI0O XUMHUYECKOTO dJIeMeHTa 1Mo (hopMyJie COeTMHEHUS, MAaCCOBYIO JOJFO
BEII[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPaBHEHUIO XUMUYECKOU P €aKIIUH;

P UMEHATH OCHOBHBIE OTIEP AIIUY MBICITUTEIILHOM IeITeTbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIeHNe, CHCTEMATH3aIMI0, KITaCCH(PUKAIINIO, BBISIBIICHUE TP MIHMHHO-
CIIEJCTBEHHBIX CBSA3E€M — JJId M3YYECHHUSI CBOWCTB BEIIECTB MU XMMHUYECKUX P ECaKIIM,
€CTECTBEHHO-HAYYHBIE METOIbI TO3HAHUS — HaOJIIOICHHE, U3MEP €HHE, MO I€TTUP OBaHNE,
AKCIIEp UMEHT (p €aJIbHBIM ¥ MBICJICHHBIN);

CIIeI0OBaTh MpAaBWIaM IOJIb30BAaHUS XHMHUYECKOW MOCYyJ0N U J1abOpaTOpHBIM
o00pyIoBaHUEM, a TaKKe MpaBwiIaM OOpalleHus ¢ BEIIECTBAMU B COOTBETCTBHUH C
WHCTP YKIHSMH IT0 BBITIOJTHECHHIO J1a00PaTOPHBIX XUMUYECKUX OTBITOB IO ITOJTYyYSHUIO U
coOMpaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAAa W KHCIOpPOAA), IMPHUTOTOBJICHUIO
P acCTBOPOB C OIIp €JICJIEHHON MAaCCOBOU JI0JIEW p ACTBOPEHHOI' O BENIECTBA, INITAHUPOBATH U
MPOBOJUTh XWMHUYECKHE IKCIIEPUMEHTHI 10 PacllO3HABAaHUIO PACTBOPOB IEN0YEH U
KHUCJIOT C TIOMOIIBI0 HHAUKATOP OB (J1akMyc, (peHo(TaaenH, METUIOPaHK U IPyTHE).

K xoniy oOyuenus B 9 kiacce y oOyuaromierocss OyayT c(opMupOBaHbI
CJIEYIOLLHE TP €IMETHBIEC PE3YIbTATHI [0 XUMUU:

PacCKpbIBAaTh CMBICII OCHOBHBIX XMMUYECKHUX MOHATUN: XUMUYECKUI 2JIEMEHT, aTOM,
MOJIEKyJ1a, MOH, KATUOH, aHUOH, IP OCTOE BEILIECTBO, CII0KHOE BEILIECTBO, BaJICHTHOCTb,
AIIEKTP OOTPULATEIBHOCTh, CTENIEHb OKHUCIEHUS, XMMUYECKas peaKlMs, XUMUYECKas
CBSI3b, TEIIOBOM 3PQEKT peakuuu, MOJib, MOJISIPHBIN 00BEM, pacTBOP, SIAEKTP OJIUTHI,
HEDJIEKTP OJIUTHI, AJIEKTP OJIUTUYECKAs AMCCOLMAIMSA, pPEaKIUd HOHHOTO OOMeEHa,
KaTaJIu3aTop, XMMHUYECKOE paBHOBECHME, OOpaTHMble M HEOOpaTHUMBIE PEaKILUH,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE P €AKIINH, OKUCIUTENb, BOCCTAHOBUTEN b, OKUCIICHUE
U BOCCTaHOBIICHHUE, aJIOTPOMNUs, aM(POTEPHOCTb, XUMHUYECKasi CBSI3b (KOBaJICHTHAs,
VMOHHAas, METAJUIMYECKasi), KpHUCTAJJIMUECKasl pelieTKa, KOpPo3us METAJJIOB, CILIaBbI,
CKOpOCTh XHMMHUYECKOM peaKuuu, MNpeaenbHo npomyctumas koHueHTtpauusa [IK
BEIIECTBA;

WJUTKOCTP UPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUECKUX TOHITHI U P UMEHSATh 3TH
HNOHATUS MTPU ONMCAHUU BELLIECTB U UX MP €Bp ALlICHUIL;

UCMOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY [Jis COCTaBlieHUs (OpPMyJl BEIIECTB
Y YpaBHEHUM XUMUYECKUX P CAKIIUN;

OTIpEACNsITh BAJEHTHOCTh M CTEMEHb OKHUCICHUS XHUMHUYECKUX DSJIEMEHTOB
B COCAMHEHHUAX PAa3JIMYHOTO COCTaBa, MPHUHAJJICKHOCTh BEUIECTB K OTP €EICHHOMY
KJIacCy COEQUWHEHUI Mo ¢GopMyiiaM, BUJ XUMHUYECKOW CBA3U (KOBaJICHTHAs, MOHHA,
METaJUIM4ecKasi) B HEOPTAaHUYECKUX COCIMHEHUSX, 3apsl HOHA 10 XUMHUYECKOU
dbopmyJie, XxapakTep Cpeabl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COCIUHEHHUM, TUII
KP UCTAJNIMUECKOM P EeIlIeTKA KOHKP €THOTO BEIECTBA;

packpeiBartb  cmbicn  Ilepuwognueckoro  3akona .M.  MenneneeBa u
JIEMOHCTP UPOBATh €r0 MIOHUMAaHKE: OMIUCHIBATH U Xap aKTEP U30BaTh TAOIMUHYIO (hOpMYy
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[Tepronnyueckoil CUCTEMBl XUMHYECKHAX D3JIEMEHTOB: Pa3liidyaTh IMOHSATHS «TJIaBHAsS
noarpymma (A-rpymnma)» u «mnodoynas noarpynmna (b-rpymnma)», mansie 1 Oombime
NP UOJbI, COOTHOCUTH 0003HAUCHHSI, KOTOPHIE UMEIOTCSI B TIEP UOJUIECKOM TaOIHIIE, C
YUCIIOBBIMH XapaKTePUCTUKAMH CTPOCHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB M
3aps sapa, o01Iee YuCao IEKTP OHOB U PACTPECICHUE UX 10 DJIEKTP OHHBIM CIIOSIM),
OOBSICHATH 00TIIHE 3AKOHOMEPHOCTH B UI3MEHEHHUH CBOMCTB JIEMEHTOB M IX COETMHEHUIN
B Mpe/ieJiaX MaJIbIX MEPHOI0B U TJIaBHBIX MOATPYII C YYE€TOM CTPOCHUS UX aTOMOB;

KIaccu(UIMpOBaTh XUMHUYECKHE  DJIEMEHThl, HEOPTaHMYECKHE BEIIEeCTBa,
XUMUYECKUE peaKuu (M0 YUCIY M COCTaBYy YUYacTBYIOIIMX B PEAKIMU BEUIECTB,
10 TETUIOBOMY 3(PQEKTY, IO M3MEHEHHIO CTENICHEW OKUCIECHUS XUMHUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHMCHIBATh) OOIIME U CIEU(PUICCKIE XUMHYCCKUE CBOMCTBA
MPOCTBIX M CIOXHBIX BEHIECTB, IMOJTBEPIKIas OMMCAHKE TP UMEPaMH MOJICKYJISIPHBIX
Y MOHHBIX yYpaBHEHUH COOTBETCTBYIONIUX XUMUYSCKUX P CaKIIN;

COCTaBJIATh YPaBHEHHUS AJIEKTPOJUTHUYESCKOW JTUCCOIMAIMKM KHUCIOT, IIEIOYCH
U COJIeH, MOJIHBIC U COKpaIlleHHbIC YPaBHEHUS P €aKIIMii HOHHOTO 0OMEHa, Y aBHEHUS
P €aKIIMii, TOITBEP KAAIOIINX CYIIECTBOBAHUE TCHETUYECKOM CBA3M MEXKY BEIIECTBAMU
Pa3JIUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX P €AKIIHUH ITOCPEICTBOM
COCTaBJICHHUS DJICKTP OHHOTO OajlaHCa 3TUX P eaKITHi;

P OTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTP O€HUS, BO3MOKHOCTU
P OTEKAHMSI XUMUYECKHX TP EBPAIICHUI B Pa3JIMYHbBIX YCIIOBHUSIX;

BBIYUCIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MAacCCOBYIO JOJII0 XMMUYECKOTO AJIeMeHTa 1Mo (opMyJie COeAUHEHUS, MACCOBYIO JOJIIO
BEII[ECTBAa B PaCTBOPE, MPOBOJUTH PACUETHI IO YpaBHECHUIO XUMUYECKOU P CaKIINH;

coONoIaTh TpaBuUiia TOJB30BAHHMS XUMHUYECKOW TMOCyJ0d U J1abopaTopHBIM
o0OpymoBaHUEM, a TaKXe TMpaBwiIa OOpaIICHUS C BEIIECTBAMU B COOTBETCTBHHU C
WHCTP yKIMSMH 10 BBITIOJTHEHUIO 1a00PaTOPHBIX XUMUYECKUX OTIBITOB IO MOy YEHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (aMMHUaKa 1 yTJIEKUCIOro ra3a);

NPOBOJUTH PEAKIMU, TOATBEPKAAIOIINE KAaYECTBEHHBIH COCTaB Pa3JIMUHBIX
BEIIIECTB: P aCMO3HABATh OTIBITHBIM Iy TEM XJIOPHUAOPOMHI -, HOAUA-, KapOoHaT-, pocdat-
, CHJIHKaT-, CyJlb(}aT-, TUIPOKCUA-UOHBI, KATUOHBI aMMOHHUS M HWOHBI W3YUYECHHBIX
METaJIJIOB, TP UCYTCTBYIOIIHE B BOJHBIX PACTBOPaxX HEOPTAHUYECKHUX BEIIECTB;

P UMEHATH OCHOBHBIE OTIEP A1IUU MBICITUTEIIbHOM eI TeTbHOCTU — aHAJIN3 U CUHTE3,
CpaBHEHHE, O000O0IeHNe, CHCTEMATH3aIMi0, BBISBICHUE P UIUHHO-CIEACTBEHHBIX
CBSI3€M — JUJISI M3YUYCHHSI CBOWCTB BEIIECTB M XUMHYECKUX PEAKIUW, €CTECTBEHHO -
Hay4YHBIC METO/IbI TO3HAHMS — HAOJTI0/ICHHUE, U3MEP CHUE, MOISIIMPOBaHNE, SKCIICP UMEHT
(peanbHBIN U MBICIICHHBIH).
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®denepanpHas pabouas nporpamma | Xumus. 8—9 iaccel (0a30BbI YPOBEHB)

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Hanmenosanue
Ne Kommaectso OcCHOBHBIC BHJIBI ICATEITLHOCTH
pa3/eioB K TeEM Coneprxanue 00ydeHus
/1 JacoB oOyJaronuxcs

y4e0HOTO Mp eaMeTa

IlepBoHayaJIbHbIE XUMHUY

C€CKHueE ITOHATHU

b |

1.1

XUMHA — BaKHAsA
o0JacTh
€CTCCTBO3HAHMUSA
Y TP AKTUYECKO U
eATECIALHOCTH
yejoBeKa

5

[Ipeamer xumuu. PoJib XuMuu B KHA3HU
yenoBeKa. XUMUS B CHCTEME HayK.
Tena n Bemiecrsa. du3nueckue CBONCTBA
BEIIIECTB. ATpEraTHOE COCTOSTHHE
BenlecTB. [ToHdgTHE 0 METOIaX MO3HAHHUS
B XMHH. YNCThIE BEIleCTBA U CMECH.
CniocoObI pa3eneHust CMecei.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCY 101,

C mpaBuJIaMH paloThl B IabopaTopuu

U TIpUeMaMu 0Op alieHus ¢
1a00paToOpHBIM 000P yAOBAHHUEM.
duszuvecKue cBoMcTBa 00pa3IoB
HEOPTAaHUYECKUX BEIIECTB — METAJIIIOB
1 HEMETAJIJIOB.

CniocoObI pa3eneHust cMece

(unbTp OBaHME, BHINIAP UBAHHUE,

JUCTUILIIALMSL, XpoMaTorpadus).

PackpbiBaTh CMBICIT U3y4aEeMBbIX TTOHSATHM.
PackpriBaTh poJib XUMHUM B IPUP OJI€

1 J)KM3HU YEJIOBEKA, €€ CBA3b C JIPp yTUMU
HAayKaMHU.

PaznnuaTth uncThIC BElleCTBA U CMECH,
OJTHOP OJHBIE U HEOTHOP OJTHBIE CMECH.
Pasznuuath puznyeckue 1 XuMUIECKUe
SIBJICHMSI.

CnenoBaTh airopuTMaM UCHOJIb30BaHUS
AKCIEP UMEHTAJIbHBIX METOJIOB —
HaOJIFOJICHUS M DKCIIEp UMCHTA.
HaOnrogate 1 onmuceIBaTh 0OBEKTHI

P Y TP OBEACHUM JIEMOHCTP AU

1 1a00paTOPHBIX OIBITOB MO U3YUECHUIO
(bU3UYECKUX CBOWCTB BEIIECTB, CIOCOOOB
pa3JeneHusl CMECEN BELECTB.
[IpoBOaAUTE XUMUYECKUH IKCIIEP UMEHT
MIpH pa3AeICHUH CMecer (Ha IpuMep e
OYHUCTKH MOBap €EHHOM COJIN) B XOJI€
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®denepanpHas pabouas nporpamma | Xumus. 8—9 iaccel (0a30BbI YPOBEHB)

Jlabopamophvie onvimul.

N3ydenue u onrcanne GU3NIECKUX
CBOMCTB 00p a3110B HEOPTAHUYECKUX
BEIIIECTB.

N3ydenue cnocoOoB pa3aeneHus cMecei
(C MOMOIIIBIO MArHUTA).
Ilpaxmuueckue pabomol.

Ne 1. [IpaBuna paboTsl B 1a60patopuu
U [Ip UeMBI 0O palleHus ¢ 1a60opaTopHbIM
000PyIOBaHHUEM.

Ne 2. Paznenenue cmecelt (Ha mpumepe
OYMCTKH ITOBAP €HHOM COJIM)

pakTuYeckoil paboTsl Ne 2.

CnenoBaTh npaBuiaM MOJb30BaHUS
XUMUYECKOH NIOCY 101 1 1a00paTOp HBIM
000pyIOBaHUEM, a TAKXKE NP aBUIIAM
oOpalleHus: ¢ XMMUYECKUMHU BEIIeCTBAMU
B COOTBETCTBUH C MHCTP yKLIHEH

P U BBITIOJTHEHUH TP aKTUYECKOM

paboTsl Ne 1.

BricTpauBath pa3Bep HyThl€ TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONIOP O

Ha nHGOpMalKIO U3 yueOHUKA

Y CIPaBOYHBIX MAaTEp UAJIOB, I'PaMOTHO
HCTO0JIb30BATh U3y YCHHBIN NOHSITUNHBIN
anmapar Kypca XuMuu

1.2.

BemniectBa
U XUMHYECKHE
p eaKImu

15

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE
aneMeHTbl. CUMBOJIBI XUMUYECKUX
anemeHToB. [IpocThie u CiloKHbIE
BeIeCTBA. ATOMHO-MOJIEKYJISIPHOE
yYEHHUE.

Xumnueckas popmyia. BaneHTHOCTh
aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
3aKOH IIOCTOSIHCTBA COCTaBa BELIECTB.
OTHOCHUTENBHAs aTOMHAs Macca.
OTtHOcUTENbHAs MOJIEKYJIIpHAsL Macca.
MaccoBast 10J11 XUMHYECKOTO 2JIEMEHTA
B COCJIMHEHUMU.

Onpenensats MpU3HAKU XUMHYECKUX
peakuui, yCIOBUS UX TP OTEKAHUS.
OOBACHATH CYIIHOCTh (PU3UUECKUX

Y XUMHUYECKUX SIBJICHUN C TOUKHU 3P €HUS
ATOMHO-MOJIEKYJISIPHOTO yUEHHUS.
Krnaccugunmp oBath XuMuueckue
peakunu (1o YUCITy U COCTaBy
pearupyronx u 00p a3yrommxcs
BEILIECTB).

CocraBasate GopMyIIbl OMHAP HBIX
BELIECTB 10 BaJIEHTHOCTH U OTIP €AEIISITh
BaJICHTHOCTh IO (QOpMYyJIaM BEIIECTB.
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Konunuectso Bemecrsa. Mosb. MoJsipHas
Macca. B3auMocBs3b KOJIMYECTBA, MACCHI
Y YUCJa CTP YKTYPHBIX €IMHULL BEIIECTBA.
Pacuetsl o ¢popmynaM XUMUYECKUX
COCIVMHEHHUI.

Du3nvecKrue U XUMUYECKUE SBJICHS.
XuUMHUECKas PEeaKIus v €€ Np U3HAKH.
3aKOH COXpaHEHHUs MAacCChl BEUIECTB.
XWMUYECKUE yPaBHEHMUS.
Knaccudukanus XuMU4ecKux p eakiui
(coenuHeHus, pa3a0XKEeHus, 3aMEeILCHHUS,
oOMeHa).

Xumuyeckuil IKCnepumenm:
Jlemoncmpayuu:

dusznvecKkrue CBOKMCTBa 00pPa3IoB
HEOPTaHUYECKHUX BEILIECTB — METAJIJIOB

1 HEMETAJIJIOB.

OO6pas3iibl BEMIecTB KOJIMIECTBOM 1 MOJTb.
duznyeckue siBjieHus (I1aBICHUE BOCKA,
TasiHUE JIbJIa, PaCTUpaHHE caxapa

B CTYTIKE, KUTICHHUE U KOHJICHCAIIUS
BOJIbI).

XUMUYECKUE sIBJICHUS (TOp EHUE CBEUH,
[Ip OKaJUBAHUE METHOM TP OBOJIOKH,
B3aMMO/ICHCTBUE COJIbI WIIU MeJla

C COJISTHOM KHUCIOTOM).

Habmronenne np n3HaKOB P OTEKAHMS

PaccraBnsate k03duueHTh!

B YpaBHEHUSIX XUMHYECKUX P CaAKIIHM.
Habntogate 1 oNUChIBaTh OOBEKTHI

IIPU NP OBEACHUH IEMOHCTP aluii

1 J1aOOpaTOPHBIX OMBITOB.

[IpoBoaAUTH BEIYUCIEHUS TIO (pOpMYIaM
XUMUYECKUX COETUHEHUN U yP aBHEHUSAM
XMMHMYECKHUX P EaKLUH.

[IpuMeHATh €CTECTBEHHO- HAYYHbIE
METO/IbI ITI03HAHUS (B TOM YHUCIIE
HaOJI0/IeHNE, MOICITUP OBAHHE,

AKCIEP UMEHT U OCHOBHBIE OTIEp ALIUU
MBICIIUTEIBHON JEATEIbHOCTH
(cpaBHeHue, Kiaccudukams)
BricTpauBath pa3Bep HyThl€ TUCbMEHHbBIE
1 YCTHBIE OTBETHI C OTIOP O

Ha HHGOPMALIUIO U3 yUecOHNKA

Y CIIPaBOYHBIX MaTEpHAIOB, I'PAMOTHO
WCIIOJIb30BAaTh N3y YEHHBIN IIOHITUNHBIN
anmapar Kypca XUMUN
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XUMHUYECKUX P eaKiui (pa3ioxKeHue
caxapa, B3aUMOJICICTBUE CEpHOM
KHUCJIOTBI C XJIOP UJ0OM Oapus, 0Ty YeHUE
U pasnoxenue ruapokcuaa meau (1)
MIpY HArp €BaHUM, B3aUMOJICHUCTBUE
xene3a ¢ pactBopoM costu mea (I1).
OnBIThI, WITOCTP UP YIOLIME 3aKOH
COXpaHEHUsI MaCChI.

Jlabopamophvie onvimoi:

Co3nanue Moaenen MoJIeKyJI

(urap ocTep KHEBBIX ).

Omnucanne GU3NIECKUX CBOWCTB
00pa310B HEOPTAHUYECKUX BEIIECTB —
METAJJIOB U HEMETAJIJIOB.

Habnroaenne puzndeckux (MiaBiieHne
BOCKA, TastHUE JIbJ1a) U XUMUYECKUX
(ropenue cBeuH, Ip OKAJIMBAHUE MEHOM
IIP OBOJIOKH) SIBJICHUIA.

Hab6nronenue u onvcanue np M13HaAKOB
P OTEKAHUSI XUMUYECKUX P EaKIUi
Pa3HbIX TUIOB.

Boruucnenus:

OTHOCHUTEIBHOU MOJIEKY ISP HOU MaCChl
BEILIECTB, MOJISIPHOM MaccChl, MacChl
BEILIECTB, MACChl M KOJIMYECTBA BEIIECTBA;
MAaCCOBOM JI0JIM XUMHYECKOTO 3JIEMEHTA
mo (opMysie coequHEHUS;
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10 YpaBHEHUSAM XUMHUYECKUX P CAKLIUM:
KOJINYECTBA, MAcChl BEIIECTBA

10 U3BECTHOMY KOJIMYECTBY, MACCE
peareHTOB WIHN IIP OAYKTOB P €aKIIUU

Hroro no pasneny

20

Baxuelilue npeacTaBuTe 1M HEOPraHUYECKHUX BellecTB

2.1

Boznyx. Kucnopon.
IHonsaTue
00 oxcuaax

6

Bo3nyx — cmech razos. CocraB Bo3ayXa.
Kucnopoa — aseMeHT u npocroe
BenecTBo. Haxoxaenue kucinopona

B IIp Up 0/1e, (PU3UUECKHE U XUMUYECKUE
cBoiicTBa (p eakuuu roperus ). OKCUIBbI.
[Ipumenenue kuciaopoa. CrnocoOsl
MOJIy4EeHHs KUCIIOpO/ia B 1abopaTop uu

u np oMbllIeHHOCTU. Kpyrosopot
Kuciaoposa B mpupoge. O30H —

aJI0Tp ONHAsI MOAU(PUKALIMS KUCIOP OJ1a.
TemnoBoit 3hPekT XUMHUUECKOH P eaKITnH,
TE€p MOXUMHUYECKUE yp aBHEHUS, IK30-

Y SHIO0TEP MUYECKUE PeaKUuu. TOIINUBO:
yroJib U METaH. 3arpA3HEHUE BO3/1yXa,
yCHJIEHHE NTap HUKOBOTO 3 deKTa,
pa3pylLIeHUuEe 030HOBOTO CIIOS.
Xumuueckuit IKcnepumenm:
Llemoncmpayuu:

KauecTBeHHOE OTp e/1eTIeHne COAep AKaHUs
KHUCIOPOJIa B BO3yXeE

[Tonyuenue, coOup anue, pacrno3HaBaHUE

Hcnonp30BaTh XUMUYECKYO CUMBOJIUKY
IUIs1 cocTaBiIeHUsI (POpMyJ1 BEILIECTB,
MOJIEKYJISIP HBIX yPaBHEHUN XUMUYECKUX
pEaKIMii ¢ ydacTHeM KUCIOpO/a.
Xapakrepu3oBarh (OMHUCHIBAThH) COCTAB
BO3/yXa, (PU3nUecKre U XUMHUYECKUE
CBOMCTBA KHCIOPOAA, CIOCOOBI €ro
MOJIy4YEHHUsI, IP UMEHEHUE U 3HAUEHUE
B IPUPOJE U )KU3HU YEJIOBEKA.
CpaBHUBaTh peaKIUU TOp EHUS

Y MEJICHHOTO OKUCJIEHHUS.
OOBACHATH CYyUIHOCTb 9KOJIOTHUECKHX
np o0JieM, CBA3aHHBIX C 3arp I3HEHUEM
BO3/lyXa.

CnenoBaTh npaBuiaM 0€30M1aCHOM
paboThI B 1abopaTopuun

P U UCHIOJIb30BaHUH XUMHYECKON
MOCY1bl U 000PYIOBaHUS, @ TAKKE
IpaBuiaM 00palieHus ¢ TOp OYUMU
BEIIECTBAMM.

[InanupoBaTh U OCYILIECTBIATH
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Y M3yYEHUE CBOKCTB KUCIIOP 0/1a.
Haobnronenve B3auMo1eCTBYS BEILIECTB
C KACIOPOJOM U yCIOBUS
BO3HHMKHOBEHHS U I EKPALLEHUSI TOPECHUSA
(moxapa).

Jlabopamopnwiti onvim:
O3HakomiieHHe ¢ 00pa3aMu OKCUA0B

Y OIMCAaHHUE UX CBOMCTB.
IIpakmuueckas paboma:

Ne 3. ITonyuenue u cobup anue
KHCIIOp0Ja, U3YUYEHHE €T0 CBOKCTB.
Buruucnenus:

MOJIEKYJISIPHOU MacChl KUCI0POJa U
030Ha HA OCHOBaHUH aTOMHOI Macchl
XMMHYECKOTO DJIEMEHTA,

KOJINYECTBA, MacChl BEIIECTBA

10 YPaBHEHUSAM XUMHUUYECKHUX P EaKIUi

Ha MPaKTUKE XUMHYECKUE

AKCIEP UMEHTHI, IIP OBOAUTH HAOJIOICHNUS,
JieNaTh BBIBOJIBI MO PE3yJIbTaTaM

AKCIEP UMEHTA P U P OBEACHUH
71a00PaTOPHBIX OMBITOB U P AKTUUECKOH
paboOTHI.

BpIuncasTh KOJTUYECTBO BEILIECTBA,
00beM raza no popmyiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B rpyMIIE.

BricTpauBars pa3Bep HyTble TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOP O

Ha UHpOpMaIHIO U3 yUueOHUKA

Y CIPaBOYHBIX MATEPUATIOB, IPaAMOTHO
WCIIOJIb30BAaTh N3y YEHHBIN IIOHITUNHBIN
anmapart Kypca XUMHH

2.2

Bonopoux. Ilonstue
0 KUCIIOTaX U COJISX

Bonopox — anemMeHT u mpocroe
BenectBo. Haxoxaenue Bogopona

B IIpUpoJie, GU3NUECKUE U XUMUYECKHUE
CBOMCTBA, TP UMEHEHUE, CIIOCOOBI
nonyyenus. Kucimorsl u conu.
MonsipHblil 00beM ra3oB. Pacuersl

10 XUMHUYCCKHUM YP aBHCHUAM.
Xumuueckuii IKcnepumernm:

Jlemoncmpayuu:
[Tonyuenue, coOupanue

PackppiBarh cMbICH N3y4aeMbIX MOHATUI
Y TP UMEHSTh 3TH IOHATHUSA TP U OTIMCAHUU
CBOWCTB BEILIECTB U UX NP €BP ALLCHUM.
Xapakrepu3oBaTh (OMUCHIBATH)
(u3nyecKre 1 XMMUYECKHE CBOMCTBA
BOJOPO/1a, CIIOCOOBI €r0 MOITy4EHHUS,

IIp IMEHEHHUE.

CoOupath npuOOp 1715 NOTYUEHUS
BOJOpOJA.

Hcnonp30BaTh XUMHYECKYO CUMBOJIUKY
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Y pacrno3HaBaHHWE BOJOPO/IA.
BzaunmoperictBue BOgOpo1a ¢ OKCHIOM
menu (I0).

Jlabopamopmwiti onvim:
BzaumoaencTBue KuciaoT ¢ METAIIaMU.
Ilpaxmuueckas paboma:

No 4. Tlonyuenue u coOup aHue Bo10p0/1a,
M3yYEHHE €T0 CBOWCTB.

Buiuucnenus:

00beMa, KOJTMYEeCTBA BEIIECTBA ra3a

10 €r0 U3BECTHOMY KOJIHYECTBY
BELIECTBA WIU 00BbEMY;

00BbEMOB Ta30B TI0 ypaBHEHUIO P CaKIIUU
Ha OCHOBE 3aKOHA 00 HEMHBIX OTHOIIICHHIA
ra3zoB

111 COCTaBJIEHUS (POPMYJI BEIIECTB,
MOJIEKYJISIP HBIX yPaBHEHUI XUMUYECKUX
pEaKIMil C y4acTHEM BOJIOPOJA.
BpIuncasATh MOJISIPHY IO MACCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 0ObEM rasa,
MacCCy BEIIECTBA.

[IpoBOaUTH pacyeTsl IO ypaBHEHUSIM
XUMUYECKUX P EaKIHUil: KOJIUYECTBA,
00beMa, Macchl BELIECTBA 110 U3BECTHOMY
KOJINYECTBY, 0ObEMY, MACCE PEAreHTOB
WJIU TP OJYKTOB P €aKIIHH.

CnenoBath npaBuiaM 0e301aCHOM
paboThl B 1aboparopuu
UCMOJIb30BaHUH XUMHUYECKOH TIOCY JIbI

1 000pyZ0BaHMsl, a TAKKE TP aBUIAM
00paleHus C TOprOYMMHU BELLIECTBAMHU

B OBITY.

[InanupoBaTh U OCYLIECTBIIATh

Ha MpaKTUKE XUMUYECKUE

AKCIIEP UMEHTBI, TP OBOAUTH HAOJIOICHNUS,
JieNaTh BBIBOJIBI IO PE3yabTaTam

JKCIIEp UMEHTA.

VYdacTBOBaThH B COBMECTHOM paboTe

B rpynmrme

2.3

Boma. PactBopsi.
Iloustue
00 OCHOBAaHUSX

duznyeckue cBoicTBa BoAbl. Boga kak
pacTBOpUTENb. X MMUYECKUE CBOMCTBA
BOJIBI.

PackppiBarh cMbICH N3y4aeMbIX OHATUI
Y IP UMEHATH 3TU IIOHATHUSA [P U ONIMCAHUH
CBOWCTB BEILIECTB U UX IIP €BP ALLCHUM.
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OcHoBaHus.

PactBopsL. Posib pactBopoB B ipupoe
Y B )KM3HU YenoBeKa. KpyroBopoT BOIbI
B IPUPOJI€. 3arp A3HEHUE TP UP OJHBIX
BoJA. OXpaHa ¥ OYMUCTKA P UP OJHBIX BOJ.
Hacepiiennbie 1 HEHACBHIIIIEHHBIE
pactBopsl. PacTBOpMMOCTH BElIECTB

B BoJie. MaccoBasi 10J1s BELECTBA

B pacTBOpE.

Xumuyeckuil IKCnepumenm:

Llemoncmpayuu:

PactBOp eHME BEMIECTB C pa3IUIHOU
PacTBOP UMOCTBIO.

B3aumoaencTBue BOJbI C METAIIIAMU
(HaTpueM U KaJbIIEM).
HccnenoBanue pactBOp OB KUCIOT

U IIEJI0YEH C TOMOIIbIO0 UHIMKATOPOB.
Jlabopamopnvie onvimoi
HccnenoBanne ocoOeHHOCTEN

pacTBOp E€HUS BEMIECTB C P A3JIMYHOMN
pPacTBOP UMOCTBIO.

[IpuroroBieHue pacrBopoB

C OIP €AECITCHHON MAaCCOBOM JOJIEN
PacTBOP EHHOTO BEILIECTBA.
Ilpaxmuueckas paboma

Ne 5. ITpuroroBnenue pacTBOpOB

C ONP €AETICHHOW MaCCOBOM JI0JIEN

XapaxTepu3oBaTh (PU3UUECKUE

Y XUMHYECKUE CBOMCTBA BOJIbI, €€ POJIb
KaK pacTBOPHUTEIS B TIP UP OTHBIX
npolieccax.

CocTaBisaTh Yp aBHEHHS] X UMHYECKUAX
peaKuri C y4aCTUEM BOJIBI.

OOBACHATH CYHUTHOCTh SKOJIOTHYECKUX
npo0sieM, CBSI3aHHBIX C 3arp I3HEHUEM
IIPUP OJHBIX BOJI, CIIOCOOBI OYMCTKHU BOJIbI
OT MPUMECEN, MEPBI 110 OXPAHE BOA

OT 3arp siI3HEHMUS.

[ImanupoBaTh M OCYIIECTBIATH

Ha NP aKTUKE XUMUYECKHE

AKCMEP UMEHTHI, P OBOAUTH HAOTIOCHHUS,
JieNaTh BBIBOJIBI TTO Pe3yabTaTaM

AKCIIEp UMEHTA TIPH TP OBEACHUH
1a00paTOPHBIX OTBITOB U MP AKTUIECKOM
paboThI.

CrnenoBath paBuiaM 0e30TacHOM
paboTHI B 1abOpaTOpUU NP U
WCMOJIb30BAaHUN XUMHYECKOU TTOCY b

1 000pya0BaHUS.

[IpoBOIUTH BBIYUCICHUS C TP IMEHEHUEM
MOHSTUSL «MacCOBas TOJIS BEIIECTBA

B PacTBOpE».

BricTpauBath pa3Bep HyThi€ TUCbMEHHBIC
Y YCTHBIE€ OTBETHI C OTIOPOM
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PacTBOPEHHOTO BEIIECTRA.
Buviuucnenus:

C UCIOJIL30BaHUEM MOHITHS «MaccoBas
J10J1s BEIIECTBA B paCTBOPE»

Ha UH(pOpMaLUIO U3 yueOHUKa

Y CIPaBOYHBIX MATEPHUAJIOB, IPaMOTHO
WCIIOJIb30BAaTh N3y YEHHBIN MIOHITUNHBIN
anmapar Kypca XuMuu

24

OCHOBHBIE KJIACCHI
HEOP TaHUYECKUX
COEINHEHUN

11

Knaccuduxanust Heop raHU4ecKux
coenunenunil. Oxcunbl. Knaccudukanus
OKCHJIOB: coJIe00pa3ytoiire (OCHOBHBIE,
KHUCIOTHBIE, aM(pOTEp HbIE)

Y HECOJIe00p a3zyromIue.

Homenkiiatypa okcugos. @usnueckue

Y XUMUYECKHUE CBOKMCTBA OKCHUJIOB.
[losrydyeHune OKCHIIOB.

OcnoBanwus. Knaccudukarnusi oCHOBaHHIA:
LIEJI0YU U HEPACTBOP UMbIE OCHOBAHMS.
Howmenknarypa ocHoBanui. dusnueckue
Y XUMUYECKUE CBOMCTBA OCHOBAHUM.
[TonyuyeHnne oCHOBaHHI.

Kucnotsl. Knaccugukanus kucior.
Howmenknarypa xucnor. @uszndeckue

1 XUMHYECKHE CBOMCTBA KHUCIIOT. Psax
aktuBHOCTH MeTajutoB H.H. bekerosa.
[Tonydenue KUcCIoT.

Comnn. HomeHnknatypa cosen.
DU3NYECKUE U XUMUYECKHAE CBOMCTBA
conen. [lonyuenune coeil.
['eneTnueckast CBsI3b MEX]Y KllacCaMu
HEOPTAHUYECKUX COETUHEHHUM.

KnaccuduumpoBats nzyuaemblie
BEILIECTBA 10 COCTaBY U CBOMCTBAM.
CocraBisTh GOpMyJIbl OKCHJIOB, KUCIIOT,
OCHOBaHMH, COJIEW U HA3BIBATh UX

10 MEXIyHap OJJHOM HOMEHKJIaType.
[IporHo3upoBaTh CBOMCTBA BELIECTB
Ha OCHOBE OOIIMX XUMUYECKUX CBOWCTB
M3YUYEHHBIX KJIACCOB/TPYMIl BELLIECTB,

K KOTOPBIM OHH OTHOCSTCS.
CocraBisiTh MOJIEKYJISIPHBIE Y aBHEHHUS
P €aKUIW, UILTIOCTP AP YIOIIUX
XUMUYECKUE CBOMCTBA U CIIOCOOBI
MOJIy4YEHHS BEIIECTB U3YUYEHHBIX
KJIACCOB/TP YT, a TaKXKe

MOATBEP KIAAIOIINX IT'€HETHYECKY IO
B3aUMOCBSI3b MEX]1y HUMHU.
[Ipou3BOAUTH BBIUUCIECHUS

10 YPABHEHUSAM XUMHUYECKHUX P CaKLHil.
[InanupoBaTh ¥ OCYILIECTBIATH

Ha MpaKTUKE XUMUYECKUE

AKCIIEP UMEHTHI, TIP OBOIUTH HAOIIOICHNUS,

ACJI1aTb BbIBOALI IO PC3yJIbTaTaM
OKCIICPp UMCHTA IIPp U IIPp OBECACHUU
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Xumuueckuil IKCnepumenm:
Llemoncmpayuu:

OO6pa31pl HEOPTAHUYECKUX BEIIECTB
pa3JIUYHBIX KJIACCOB.

OnbIThI, WJUTFOCTP UP YIOIINE XUMHYECKHUE
CBOWCTBA KJIACCOB HEOP FAHUYECKUX
BEILIECTB.

Jlabopamopnvie onvimol

Onpenenenre pacTBOP OB KUCIOT

Y 1IeJIOUEl ¢ TOMOIIBIO UHIUKATOP OB.
N3ydenue B3auMOIEUCTBUS KUCIIOT

C METAJUIAMH, P €aKIIUA HEUTP AJTU3ALIUN.
BzaunmoperictBue pactBopa cepHOMU
KUCIIOTHI ¢ okcuaoM meau (I1).

[TonyuyeHnne HEpacTBOP UMBIX OCHOBAHH.

BriTecHeHrE OTHOTO METAIA 1P yTUM
W3 pacTBOpa COJU.

IIpaxmuueckas paboma

Ne 6. PemieHue skcriep MMEHTaIbHBIX
3ajay4 1o teme «BakHenmnime Kiaccel
HEOPTAHUYECKUX COCTUHEHUIN.
Boruucnenus:

10 Yp aBHEHUSM XUMHYECKOM P CaKLIK:
KOJIMYECTBA BEIIECTBA, 00hEMa, MaCChl
10 U3BECTHOMY KOJIMYECTBY BEIECTBA,
00BeEMy, Macce pearecHTOB

WJIY TP OJTYKTOB P €K1

71a00paTOPHBIX ONBITOB U TP AKTUYECKUX
paoor.

CnenoBaTh npaBuiaM 0€300aCHOMN
paboTsl B 1aboparopuu

IIPY UCMOJIb30BaHUU XUMHUYECKON

MOCY bl 1 000Dy TOBAHMS.

BricTpauBaTh pa3Bep Hy ThI€ IMCbMEHHBIE
Y YCTHBIE€ OTBETHI C ONIOP O

Ha UH(pOpMaLUIO U3 yueOHUKA

Y CIPaBOYHBIX MATEpPHUAJIOB, IPaMOTHO
WCIIOJIb30BAaTh N3y YEHHBIN MIOHSITUNHBIN
anmnapar Kypca XuMuu

Hroro no pasneny:

30

30



®denepanpHas pabouas nporpamma | Xumus. 8—9 iaccel (0a30BbI YPOBEHB)

Iepnoauueckuii 3akoH u Ilepuoanyeckasi cucrema xumuyeckux djaemMeHToB /I. U. Menaeneesa. CtpoeHue aToMoOB.
Xumuyeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHBIEC PeaKIUU

3.1 | Ilepuomuueckuii
3aKOH

u [lepuonnueckas
CHCTEMA
XHUMHUYECKUX
DJIEMEHTOB

Ctpoenue atoma

J. 1. Menpeneesa.

7

[1ep Bbi€ MOMBITKU KJ1acCU(DUKAH
XUMUYECKUX 31eMeHTOB. [loHsTre

O TpyIMMax CXOJAHBIX JIEMEHTOB
(LIEeT0YHBIE U LIETOYHO3EMEIbHBIE
MeETaJUJIbl, TaJIOT€HbI, HHEP THHIE T'a3bl).
DIeMEHTBI, KOTOpbIe 00pa3yIoT
aMmdoTepHbIE OKCUABI M TUP OKCHJIBI.
[Tepuonnueckunt 3akoH. [lepuoanueckas
cHCTEMa XUMHUYECKUX AJIIEMEHTOB

J.1. Menpneneesa. KopoTkonepnoanas
U JUTMHHOTIEp MoiHAsT (HOP MBI
[Tepuoauueckoii CUCTEMbI XUMUYECKUX
anemenToB JI.1. Menneneesa. [leprnonsl
u rpynnsl. OU3NYECKU CMBICI

MOP SIAKOBOIO HOMEPa, HOMEPOB MepHo1a
Y TP YNIbI 3JIEMEHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX
saep. M3oronbl. DinekTpoHbl. CTpoeHue
AIIEKTP OHHBIX 000JI0UEK aTOMOB IEP BBIX
20 XMMHAYECKUX 3JIEMEHTOB
[lepuoanueckoit cucTeMbl

J.N. Menneneesa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA

II0 €T0 NOJIOkKEHUIO B [Iepnoanueckon
cucreme /(.M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS paguyca

PaCKp bIBATb CMBICII IICP HOJUICCKOT'O

3aKOHA.
OnuceIBaTh CTp OCHUE TAOTHUITHI
«Ilepuonnueckast cucTeMa X MMUYECKUX
anemenToB [.11. MenaeneeBay.
MoenupoBaTh CTp OEHUE aTOMA,
SHEPTETUYECKUX YPOBHEMN U MOAYP OBHEU
P MOMOIIUA PUCYHKOB, JIEKTP OHHBIX
KOH(UTypauil 1 3JeKTp OHHO-
rpaduyeckux Gopmyii.

[TosicHsATh U3UYECKUNA CMBICTT

MOP AAKOBOI'0 HOMEPA, HOMEPOB MEPUO1A
Y TP YIIIbI 3JIEMEHTA.

XapakTepu30oBaTb XUMUYECKHUE 3JIEMECHTBI
TIEP BBIX TP €X NMEPUOJO0B, KAJIUM, KaIbIUH
Y X COEIUHEHUS IO MOJIOKEHUIO

B [lepumoanueckon cucreme

J.1. Menneneena.

OOBICHATH 00IIHE 3aKOHOMEP HOCTH

B U3MEHEHUU CBOUCTB XMMUYECKUX
AJIEMEHTOB (M3MEHEHHUE P aJINyCOB
aTOMOB, DJIEKTP OOTP UIIATEIILHOCTH,
BAJIEHTHOCTH) U UX COCIUHEHUN

B Ip €/1eJIaX MaJIbIX MEPMOJ0B U TJIaBHBIX
MOJITP I C YYETOM CTP OCHUS UX
aTOMOB;
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aTOMOB XUMHYECKHX DJIEMEHTOB,
METaJINYSCKUX M HEMETAJJIUYECKUX
CBOWCTB IO TPYIIAM U MEP HOIAM.
3nauenue [lepuoauueckoro 3akoHa

u [lepnoauuecKor CUCTEMBI X UMUY €CKHX
AJIEMEHTOB JIJIsl pa3BUTHUSI HAYKHU U
npaktuku. J.1. MenaeneeB — yueHblil
Y TpakJIaHMH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

BzanmoperictBue ruipoKCcuia IMHKA

C pacTBOpaMHU KUCIOT U MIEIOYEH.
MopenupoBaHue CTP OEHUA MOJIEKY T
P Y MOMOIIUA PUCYHKOB, MOJIEIIEH,
AJIEKTP OHHBIX U CTP YKTYPHBIX POPMYIT.
Tabnuma «Ileproanueckas cucrema
XUMHYECKUX PJIEMEHTOB

J.1. MenneneeBay.

Jlabopamophvie onvimoi
O3HakoMJIeHHE C 00pa3IaMHi METAIIOB
1 HEMETAJIJIIOB

Y4acTBoBaTh B COBMECTHOM pabore

B [Iap e WU TpyIIIe.

BricTpauBars pa3Bep HyTble TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOP O

Ha nHOOPpMAIHIO U3 yIeOHUKA B JIP yTHUX
HMCTOYHUKOB, B TOM 4ucie HTepHeTa

3.2

XHUMHYECKas CBS3b.
OKHCIUTENBHO-
BOCCTaHOBHUTEJIbHBIC
p eaKuu

Xumuyeckas cBi3b. KoBaneHTHas
(mosistpHas ¥ HEMOJISIPHAS) CBS3b.
DJIEKTP OOTP UIATETBHOCTh XUMUY €CKUX
anemeHToB. MoHHas cBs3b. CTeneHpb
okucieHnsa. OKUCIUTENbHO-
BOCCTaHOBUTENIbHBIC peakiuu. [Iporecchl

PackpbiBaTh CMBICH U3y4aeMbIX MOHSATHA.
Onpenensite BUJ XUMUYECKOU CBSI3U

B COCIMHCHUM.

MoaenupoBaTh CTpOEHHUE MOJIEKYJI

P U MOMOIIUA PUCYHKOB, MOJIEJICH,
AIEKTP OHHBIX U CTP YKTYPHBIX (DOPMYIL
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OKUCJICHUS Y BOCCTAHOBJICHHUSI.
OKuCIuTEeN U BOCCTAHOBUTEIH.
XHWMUYECKUH SKCIIEP UMEHT: U3Y4ECHUE
00pa3IoB BEIIECTB METAIIOB

Y HEMETAJJI0B, B3aUMO/ICHCTBHUE

TUAP OKCHJIA ITMHKA C paCcTBOPAMU KUCIIOT
U LIEN0YEH, TP OBEACHHUE OIIBITOB,
WJITIOCTP UP YIOIITUX TP UMEP bl
OKHUCTTUTETbHO-BOCCTAHOBUTEIILHbBIX
peakuuii (ropeHue, peakuuu
pa3IoKEHUS, COCTMHEHUS ).
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OMBITHI, WILTIOCTPUPYIOITHE PUMEPBI
OKHUCITUTETbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakuuu
Pa3JI0XKEHUs1, COSTMHEHMUS)

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUIs COCTaBjIeHUsI OPMYJI BEIIECTB,
AJIEKTPOHHOTO OajiaHca peaKIuid.
OnpenensiTe CTENEHb OKUCIICHHUS] AaTOMOB
XUMUYECKUX DJIEMEHTOB 10 (hopMysiam
1 COCTaBIIATh (POpMYJIBI OMHAP HBIX
COEIMHEHUI 110 CTENEHU OKUCIEHUS
ATOMOB XMMHUYECKHUX JIEMEHTOB.
Onpenensite OKUCIUTEND U
BOCCTAHOBUTENh. PaccTaBisiTh

KO GUIIUEHTHI B CXEMaX MP OCTHIX
OKHUCITUTETbHO-BOCCTAHOBUTEILHBIX
p€aKIMi METOJOM 3JIEKTP OHHOTO
Oamamnca.

Hab6mromaTh XUMUYECKUE OTIBITHI

10 TUIaHY, aHAJIM3UPOBATD U JENIaTh
BBIBOJIBI.

Hcnonszoate UKT gis co3manus
MO/JIEJIEN, MOATOTOBKY NP €3CHTAINN,
JIOKJIAJIOB 10 TEME.

BricTpauBath pa3Bep HyThi€ MMCbMEHHbBIC
U YCTHBIE OTBETHI C OIIOPOH

Ha HHGOPMALIUIO U3 yUeOHUKA U AP YTHX
HMCTOYHUKOB, B TOM uucie MHrepHera

Hroro no pasneny 15
PesepBHOE Bpems 3
OBLIEE YNCJIO HACOB 68

1O [TPOI'PAMME
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9 KJIACC

HaumenoBanue

No KomuuaectBo OCHOBHEBIE BUIBI A€SITSILHOCTH
pas3aenoB U TEM Conepxanue 00ydeHust

n/n 4acoB oOyuaroumxcs

y4eOHOTO MpeaMeTa
BemecTBo U XUuMH4YeCKHE PeaKIun
1.1 | IloBTOpEHUE 5 [Tepuonnueckuit 3akoH. Ileproanueckas | Xap akrep u30BaTh XUMUUECKHUE AJIEMEHTHI

U yriyOneHue
3HAHUM OCHOBHBIX
pasaenoB Kypca

8 Kiacca

CUCTEMA XMMHUYECKUX 3JIEMEHTOB

J.1. MenneneeBa. Ctp oeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMHYECKUX JIEMEHTOB IIEP BBIX TP EX
MIEPUOI0B, KaJHsl, KAJIbLHS U UX
COEIMHEHUI B COOTBETCTBUU

C [TOJIOKEHUEM DJIEMEHTOB

B [lepnoanueckoyt cucreme u CTp OCHUEM
UX aTOMOB.

CrtpoeHue BelecTBa: BUIbl XUMUUECKOU
CBA3U. THIIBI KpUCTATIINYECKUX
pElIEeTOK, 3aBUCUMOCTh CBOMCTB
BELIECTBA OT TUIA KP UCTAJNIMIECKON
PELIETKH U BU1a XUMUYECKOM CBA3MU.
Knaccugukanus u HomeHKIaTypa
HEOPTaHUYECKUX BEUIECTB. XUMUYECKHE
CBOWCTBA BEIIECTB, OTHOCIIIUXCS

K pa3JIMYHBIM KJIaCCaM HEOPTaHWYECKHUX
COEIMHEHU, FEHETUYECKas CBSI3b
HEOPTaHUYECKUX BEILECTB.

IIEP BBIX TP €X MIEPUOJIOB, KAJIUS U KaJIbIIUS]
0 UX NoJokeHnto B [lepuoanueckoit
cucreme /1. 1. Menaeneena.
KnaccuduumpoBath 1 Ha3bIBaTh
HEOPTaHUYECKUE BEIIECTBA N3YYEHHBIX
KJIACCOB.

OnuckiBaTh OOIINE XUMUYECKHUE
CBOICTBA BEILIECTB Pa3JIMYHBIX KJIACCOB,
MOJTBEP K1aTh CBOMCTBA MP UMEP aMHU
MOJIEKYJISIP HBIX Y aBHEHUN X UMUYECKUX
P CaKIIN.

Onpenensite BUJ XUMAYECKOM CBSA3H

Y TUI KP UCTAJLUTMYECKOM P EIIETKU
BEILIECTBA.

[IporHo3upoBaTh CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTP OCHHSI.
BricTtpanBaTh pa3BepHYyThIE MUCbMEHHbBIC
Y YCTHBIE OTBETHI C ONIOP O

Ha HHGOPMAIUIO U3 yUcOHUKA

Y CIIPaBOYHBIX MAaTEp UAJIOB, TPAMOTHO
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Xumuueckui IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJIETSAMHU
KpPUCTAJIMYECKUX P ELIETOK
HEOPTaHUYECKUX BEILECTB — METAJLJIOB
U HeMeTaJuioB (rpadura u anmasa),
CJIOKHBIX BEILIECTB (XJI0pHJIa HATP U )

MCIIOJIb30BAaTh U3y YEHHBIN MOHITUNHBIN
anrapar Kypca XUMHH

1.2

OcHOBHBIC
3aKOHOMEP HOCTHU
XHUMHYECKUX
peakuun

Knaccudukanus XuMUYECKUX p €aKIui
[0 Pa3JIMYHbIM NpHU3HAKaAM (M0 YUCITY

U COCTaBY YUYAaCTBYIOUIUX B pEaKLIUU
BEUIECTB, M0 TEIIIOBOMY (P (EKTY,

110 U3MEHEHUIO CTENIEHEW OKUCIIEHUS
XUMUYECKUX AIEMEHTOB,

1o 00paTUMOCTH, MO YYaCTHUIO
KaTtajin3aTopa). JK30-

Y DHJI0TEP MUUECKHE P EAKLIUHY,

TEP MOXHUMUYECKUE YD aBHEHUS.

[ToHsiTHE O CKOPOCTH XUMUYECKOU
peakuuu. [Tonstre 06 0OpaTUMBIX

¥ HEOOP aTUMBIX XUMUYECKUX P EaKIUIX.
IToHATHE O TOMOTEHHBIX U T€TEP ONEHHBIX
peakuusx. [lonsTue o katanuse.
[ToHATHE O XUMHUYECKOM PaBHOBECHH.
@aKTOp b, BIUAIOIIAE HA CKOPOCTb
XUMUYECKOMN PEaKIUU U TIOJIOKEHUE
XUMUYECKOTO PABHOBECHSL.
OKHCIUTENBHO-BOCCTAHOBUTEIbHbBIE

PackpbIBaTh CMBICH U3y4aEeMbIX MOHATHN
Y MIPUMEHSITh 3TH MOHATUS TIPU OTIUCAHUU
CBONCTB BEILIECTB U UX IIP €BP ALLCHUM.
Knaccuduimp oBath XuMHUUYECKHE
peaKkiuu 1o pa3JIUdHbIM TP U3HAKAM.
YcTaHaBIMBATE 3aBUCUMOCTb CKOP OCTH
XAMHUYECKOU PEAKIMU OT Pa3JIMIHbIX
dakTopoB.

[Iporao3upoBaTh BO3MOKHOCTH

[P OTEKAHUS XMUMHUYECKUX TP EBP AllICHUN
B Pa3JIMYHBIX yCIOBUSX.

OnpenensiTe OKUCITUTEND

1 BoccraHoButenb B OBP.

CocCTaBasaTh 3JIEKTp OHHBIN Oa1aHC

P CaKINH.

IIp ou3BOAUTH BEIYUCTICHUS

110 XMMHUYECKUM Yp aBHCHUSIM.
YdacTBoBaTh B COBMECTHOM paboTe

B Mape Wiu Irpye.

BricTpanBaTh pa3BepHYThIE MUCbMEHHBIE
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peaKLuu, HIEKTP OHHBIN OanaHc
OKHCITUTEIbHO-BOCCTAHOBUTEIILHO M
peakuuu. CocraBieHue ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX
pEaKUuii C UCIIOIB30BAHUEM METO 1A
AJNIEKTpOHHOTO OajaHca.
Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

HccnenoBaHue 3aBUCUMOCTH CKOP OCTH
XAMHMYECKOU P EAKIMH OT BO3JACUCTBUA
pa3iIu4HbIX (PaKTOpPOB.

OMBITHL, WITIOCTPUPYIOLIE IPUMEPI
OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (rop eHue, p eakuu
pPa3JI0XKEeHUs, COCTUHEHUS ).
Boruucnenus:

KOJIMYECTBA BEILIECTBA, 00bEMA U MACChI
pPEAreHTOB UiIU P OIYKTOB TI0
YpaBHEHUSIM XUMUYECKUX P CaKIUN

Y YCTHBIE OTBETHI C ONOP O

Ha MH(OPMALUIO U3 YUeOHUKA

Y CIIPaBOYHBIX MaTEpHUAIOB, I'PAMOTHO
HCIIOJIb30BATh U3Yy4YECHHBIN IIOHATUWHBIN
anrapar Kypca XUMHH

1.3

DJIEKTp OJIUTHYECKAS
JCCOLIMAIIMSL.
XumMu4eckue
peakuuu

B pacTBOpax

Teopus 2IEKTP OTUTUIECKON
JUCCOLMALIN. DIIEKTPOJIUTHI

Y HEDJIEKTP 0TUTHI. KaTHOHBI, aHUOHBI.
MexaHn3M TUCCOIAIINH BEIIECTB

C pa3IUYHBIMU BUJAMH XUMHYECKOU
csi3u. Crenenp aucconuanyu. CUiabHbIe
U CITa0BIC DIIEKTP OJIUTHI.

Peaxiiuu nonHoro oomeHa. YcioBus

PackppiBaTe cMbICI M3y4aeMBbIX IOHSTHH,
a TaKXXe CMBICIT TEOP U1

AJIEKTP OJIMTUYECKON AUCCOLIMALINN.
OODBACHIATH NP UUUHBI

AIIEKTP OITPOBOJHOCTH BOJHBIX PACTBOPOB
BEIIECTB, Pa3anyaTh cliabble U CUIbHBIC
DIIEKTP OJTUTBHL.

CocraBisaTh ypaBHEHHS JUCCOLMALIUN
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p OTEKaHMS PEeaKUUii HOHHOTO OOMEHa,
MIOJTHBIE U COKp allleHHbIE HOHHBIE
ypaBHeHHUs p eakuui. CBOMCTBA KHUCIIOT,
OCHOBAaHHU U COJIEH B CBETE

IIp €ICTaBJIEHUIN 00 3JIEKTP OJIUTUY €CKOU
nucconman. KauecTBeHHbIEC p €aKIn
Ha WOoHBbI. [loHATHE O TUApONHK3E

COJIEH.

Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

HccnenoBanue 31eKTp ONpOBOAHOCTU
pacTBOPOB BELIECTB, I OLECC
JIMCCOIUALIMM KUCIIOT, IIeJI0Uei

U COJIeH (BO3MOYKHO UCIIOJIb30BaHUE
BUJIEOMATEP UAJIOB).

OnbIThI, WITIOCTP UPYIOUIKE TP U3HAKH
P OTEKAaHU P eaKInii HOHHOTO 0OMeHa
(oOpazoBaHue OcajKa, BBIICIICHUE ra3a,
0o0pa3oBaHUE BOJHI).

Pacno3naBaHne HEOp raHUY €CKUX
BEIIECTB C MOMOIIbIO0 KaUECTBEHHBIX
peaKiui Ha HOHBI.

Jlabopamopuwiii onvim:

N3yueHne npu3HaKoB NP OTEKAHUS
peakiuyu HOHHOTO 0OMEHa B pacTBOpax
AJIEKTP OJIUTOB (C 0Opa30BaHUEM OCAIKA,
BBIZICTICHUEM Ta3a, 00pa30BaHUEM BOJIbI).

KHUCIIOT, IIE€I0YEH U COJIEH, MTOJTHBIC

Y COKp aIlICHHbIC MOHHBIE YPaBHEHUS
XUMHUYECKHUX P EeaKIil HOHHOTO OOMEHa,
KpaTKUE MOHHBIC YpaBHEHUS NP OCTHIX
peaKuui THP 0JIN3a COJICH.
XapaKkTepu3oBaTh 00IME XUMUYECKHE
CBOMCTBA BEIIECTB Pa3JIUYHbBIX KIACCOB
Ha OCHOBE TEOP MU IJIEKTP OJTUTUYECKON
JIMCCOIMAIINH; TIOJITBEP K AATh CBOMCTBA
P UMEP aMU MOJICKYJISIP HBIX U MOHHBIX
YPaBHEHHN XUMHUYECKUX P CaKIIHI.
PemaTth 3xcniep MMEHTaIbHbBIC 3aa4U

o TeMeE.

[ImanupoBaTh U OCYIIECTBIISITH

Ha MPaKTUKE XUMUYECKUE

AKCIIEP UMEHTBI, TP OBOJUTH HAOJIIOICHUS,
JienaTh BBIBOJIBI 110 pe3yJibTaTaM

AKCIIEp UMEHTA TP U P OBEIACHUU
71a00paTOP HBIX OTBITOB U NP aKTUUECKUX
paoor.

CnenoBathb npaBuiaM 0€30MacCHON
paboThI B 1abopaTopuun

P U UCTIOJIb30BAHUM XUMHUYECKOM

MOCY bl U 000PY1OBaAHUS.

[1poBOAUTH BEIYUCIICHUS IO XUMHYECKUM
ypaBHEHUSIM.

Y4acTBOBaTh B COBMECTHOM paboTe
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IIpaxmuueckasa paboma:
Ne 1. Pemrenune s3xcnep UMEHTaJIbHBIX

3a7ay 1o TEME.
Buviuucnenus:

I10 YPaBHCHUAM XUMHUYCCKUX pCaKI_[I/Iﬁ

B [Iap e WU TpyIIe.

BricTpanBath pa3Bep Hy Thie TUCHbMEHHBIC
U YCTHBIE OTBETHI C ONIOP O

Ha MHPOPMALIMIO U3 YUeOHUKA U AP YTUX
HCTOYHUKOB UH(OPMAIMH, B TOM YHCIE
NnTepuera

Hroro no pasneny

17

HeMmerasabl u X CocaANHCHUA

2.1

OOmas

Xap aKTEPUCTHKA
XUMHYECKUX
AJIEMEHTOB
VIA-rpynmnsi.
["anmorensl

OO6u1as xapaKTep UCTUKA raJlOT€HOB.
OcoOeHHOCTH CTPOEHUSI AaTOMOB,
XapaKTepHbIC CTENEHNU OKUCIICHUS.
Crtpoenue u pu3nveckue cBOcTBa

P OCTBIX BEIIECTB — raJIOrCHOB.
XUMHUYECKUE CBOMCTBA HA MPUMEPE
xJ0pa (B3aUMOJICHCTBUE C METAIIaMHU,
HEMeTaJlJIaMU, [IEeJI0YaMu).
Xitoposonopoa. CoJisiHast KUCIIOTA,
XAMUYECKHUE CBOMCTBA, Oy YECHHE,
puMeHeHue. Jlencreue xjiopa

Y XJIOPOBOJIOPOJa HA OPTaHU3M
yernoBeka. BaxuHenne Xa0p uibl U UX
HaXO0JEHUE B IPUP OJIE.

Xumuueckuil IKCnepumenm:
Llemoncmpayuu:

OMnBITHL, OTp @XKarOIIKe GU3NIECKHE

Y XUMUYECKHE CBOMCTBA FAJIOTEHOB U UX
COEIMHEHM (BO3MOKHO UCIOJIb30BaHNE

OOBsACHATH 00IIHE 3aKOHOMEP HOCTU

B U3MEHEHUU CBOMCTB HEMETAJIJIOB U MX
COEJIMHEHUH B Mpeaenax MaJbIxX
NEPUOJ0B U IIaBHBIX MO YIII
[lepronueckoi CUCTEMbBI XUMUYECKUX
AIIEMEHTOB C YUETOM CTP O€HUS UX
aTOMOB.

Xapaxkrepu3oBaTh (pU3NUECKUE

Y XUMUYECKHE CBOMCTBA MP OCTHIX
BEIIECTB IaJIOr€HOB (Ha MPUMEPE XJI10Pa)
Y CIIOJKHBIX BEUIECTB (XJI0POBOAOPOAA,
XJOpHUAA HATPHUSA), CIIOCOOBI UX
MOJIy4YEHHUs, P UMEHEHHUE 1 3HAUCHUE

B IIPUPOJIE U )KU3HU YEIOBEKA.
Onpenensite XJIOpUA-UOHBI B pACTBOPE.
[InanrpoBaTh U OCYLIECTBIIATh

Ha [P aKTUKE XUMUYECKUE

AKCIEP UMEHTHI, TP OBOAUTH HAOIIOACHHUS,
JeJ1aTh BBIBOJIBI IO PE3yJIbTaTaM
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BUJIEOMATEP UAJIOB).

O3HakoMiIeHHE ¢ 00pa3LamMu XJI0PHI0B
(raJIoreHUI0B).

JlabopamopHhwiii onvim:

N3y4deHue CBOKCTB CONSTHOM KUCIIOTHI.
[IpoBeneHne KaueCTBEHHBIX PEaKIUn
Ha XJIOPUA-UOHBI.

IIpaxkmuuyeckas paboma

No 2: Tlony4uenne constHOM KUCIIOTHI,
WU3yYECHUE €€ CBOMCTB.

Buruucnenus:

[0 YPaBHEHUSIM XUMHAYECKUX P CaAKIIUN,
€CIIA OJIWH W3 PEareHTOB JaH B U30BITKE

AKCIEP UMEHTA NP U NP OBEACHUU
71a00paTOPHBIX ONBITOB U P AKTUYECKUX
paoor.

CnenoBath npaBuiiam 0e30macHOM
paboThI B TabopaTOp MU

[P U UCTIOJIb30BAHUU XUMHUYECKON
MOCY1bl U 000PYI0BaHUS.

BricTpauBath pa3Bep Hy Thl€ MMCbMEHHBIE
Y YCTHBIE OTBETHI C OTIOP O

Ha UH(pOpMaLUIO U3 yueOHUKa

Y CIPaBOYHBIX MATEPUATIOB, IPAMOTHO
VCIIOJIb30BAaTh N3y YEHHBIN IOHITUNHBIN
anmapar Kypca XuMuu

2.2

Oobmas

XapaKTep UCTHKA
XUMHUYECKUX
AIIEMEHTOB
VIA-rpynmsl Cepa
U €€ COCAUHEHMUS

OO0uias xapakTep UCTUKA 2JIEMEHTOB
VIA-rpynmel. Oco0eHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENECHU
OKHUCIICHHUS.

Crtpoenne u pU3nIECKUE CBOMCTBA

P OCTBIX BELLIECTB — KACIOPOJa U CEPBHI.
Ann0TponHbIE MOU(PUKAIIMH KHCIOPOa
U cepbl. XUMUYECKHUE CBOWCTBA CEPHI.
CepoBosiopoJi, cTpoeHue, Gu3ndecKue

Y XMMHWYECKHE CBOMCTBA.

OKcuppl cepbl Kak IMp eICTAaBUTENU
KHACIOTHBIX OKCHJOB.

Cepnas kucinoTa, PuU3UIECKUe

¥ XMMHUYECKHE CBOMCTBA (00IIHE KaK

OO0BsACHATDH 001I1E 3AKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB
VIA-rpyniisl v MX COEIUHEHUN C y4ETOM
CTPOEHHSI UX ATOMOB.
Xapakrepu30BaTh GU3UIECKHE

Y XMMHYECKUE CBOKMCTBA IIP OCTOTO
BEILIECTBA CEPHI U €€ COCTMHEHUN
(cepoBoOpOAA, OKCUAOB CEPBI, CEPHOMU
KHUCIIOTHI, CyIb(aTOB), CIIOCOOBI UX
MOJIyYEHHUs, TP UMEHEHNE U 3HAUEHUE

B IIPUPOJIE U )KU3HU YEIOBEKA.
Omnpeaenars HaMU4KE CyIb(aT-HOHOB

B pacTBOpE.

OOBACHATH CYIIHOCTD SKOJIOTHYECKUX
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P e/ICTaBUTEINS K1acca KUCIOT
u cneruduyeckue). X UMUIECKUe

P €aKIu, JexKalyue B OCHOBE

TP OMBITIIJIEHHOTO Croco0a MOoJTy4deHus
cepHoii kucnoTsl. [Ipumenenue. Conu
CEpHOM KUCIIOThI, KAUECTBEHHAS P €aKIIUS
Ha Cylb(aT-uoH.

Haxoxnenue cepbl 1 €€ COeTMHEHUN

B [Ip UP O71€. X UMHUYECKOE 3arpsi3HEHNE
OKp Y7KAIOIIEHN CP elIbl COCTUHEHUAMU
cepbl (KUCIOTHBIE T0K/IH, 3arp I3HEHUE
BO3JyXa U BOJJOEMOB), CIOCOOBI €ro

P €10 TBP AIICHUSI.

Xumuueckuil IKCnepumenm:
Jlemoncmpayuu:

O3HakomiieHHe ¢ 00pa3laMu cephl U €€
COEAMHEHUSIMU (BO3MOKHO
WCIOJIb30BaHUE BUIEOMATEP UATIOB).
HaOmnronenue mpouecca o0yrinuBaHus
caxapa IoJ1 J€MCTBUEM

KOHIICHTP UP OBAHHOM CEPHOW KUCIIOTHI.
Jlabopamopnvie onvimoi:

N3yyeHne XuMUIEeCKUX CBOMCTB
pa30aBIeHHON CEPHOM KHUCTOTHI.
[IpoBeneHre kKaueCTBEHHOW PEAKIIMU Ha
cyb(aT-nOH 1 HAOII0ICHHE TTp U3HAKA
€€ Mp OTEeKAHUs

npoOJieM, CBSI3aHHBIX C IepepadoTKOn
COCIMHEHUN CEPBI.

[InanrpoBaTh U OCYLIECTBIIATh

Ha [P aKTUKE XUMUYECKUE

AKCIEP UMEHTBI, IP OBOIUTh HAOJIOICHNUS,
JeNaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEp UMEHTA.

CnenoBath npaBuiiam 0€30MacHOM
paboThI B 1abopaTopuun

[P U UCTIOJIb30BAaHUU XUMHYECKOU

MOCY bl U 000PYIOBaAHMUS.
[Ipon3BOAUTH BBIYUCIICHUS

10 XUMUYECKUM YP aBHEHUSIM.
Hcnonp30BaTh NpU BHIITOJTHEHUH
y4eOHBIX 3aJIaHUM TEKCThl yUeOHUKA,
CIp aBOYHBIE MATEP HAJTBI
(ITeppoandeckyro CUCTEMY XMMUYECKUX
anementoB [[. . MenneneeBa, Tabmuiry
pPacTBOP UMOCTH KUCIOT, OCHOBAHUI

Y COJIEH B BOJIE, 3JIEKTP OXUMHYECKUMN Pl
HAIIp SKEHU METaJIJIOB).
Hcnonp30BaTh NpU BHIITOJTHEHUH
y4eOHBIX 3aJIaHUI U B IIp OLIeCCe
UCCIIEI0OBATENBCKON IEATENBbHOCTH
Hay4YHO-TIOMYJISIP HYIO JINTEPATYPY
XUMUYECKOTO COAEPIKAHUS, CIIPaBOYHbBIE
MartepHabl, pecypcbl IHTEpHETa

40



®denepanpHas pabouas nporpamma | Xumus. 8—9 iaccel (0a30BbI YPOBEHB)

2.3

Ob6mas

XapaKTep UCTUKA
XUMUYECKUX
AIIEMEHTOB
VA-rpymnmsl.

A3oT, hocdop u ux
COEIMHEHUS

OO6mast xapakTep UCTHUKA JIEMEHTOB

V A-rpynnsl. OCOOEHHOCTH CTp OE€HUS
aTOMOB, XapaKTepHbIC CTEIICHU
OKHCJICHHUS.

A30T, pacnpocTpaHeHue B Ipupoe,
(bu3nYecCKrue U XUMUYEeCKUE CBOMCTBA.
Kpyrosopot azorta B mpupoe.
AmMMuak, ero (pu3ndecKue u XUMHUYIECKHe
CBOWCTBa, MOJTyYCHHUE U TP IMEHEHHUE.
Conu amMmMoOHUS, UX (PU3UIECKHE

Y XUMUYECKHE CBOMCTBA, NP UMEHEHHUE.
KauectBennas peaxiusi Ha HOHbI
aMMOHUS.

A30THas KUCIIOTa, €€ TOJIy4YeHNUE,
du3nuecKre 1 XMMUIECKHE CBOMCTBA
(oO1mIue Kak mp eACTaBUTENS Kacca
KHCIIOT U CIIel(uaecKue).
Hcnonb30BaHUE HUTPATOB U COJIEN
aMMOHHS B Ka4€CTBE MUHEP ATbHBIX
ya00p eHuil. X UMUYECKOE 3arp I3HEHUE
OKpY’KaroIiei cpeabl COCTNHECHUSIMU
a30Ta (KUCIOTHBIC TOXK/IH, 3aTp I3HEHUE
BO3JyXa, TOYBHI U BOJOEMOB).
dochop, aTOTP OIMHBIE MOU(PHKAITHH
dochopa, pu3nueckre 1 XUMUICCKUE
coiictBa. Oxcun pochopa (V)

u pochopHas kucnoTa, GU3UIECKHE

OOBsACHATD 001I1E 3AKOHOMEPHOCTH

B U3MEHEHUH CBOWCTB 3JIEMEHTOB
VA-rpynmsl ¥ UX COSTUHEHHUN C y4eTOM
CTPOCHUS UX aTOMOB.
Xapakrepu30BaTh GU3UYECKHE

Y XMMUYECKHE CBOMCTBA P OCTHIX
BelIecTB a30Ta U pocopa u ux
COeIMHEHUM (aMMHUaKa, CoJieli aMMOHMUS,
a30THOM KUCIIOTBI, HUTPATOB, OKCUAA
docdopa (V) u bochopHON KHUCTOTHI,
docdaToB), CIIOCOOBI X MOTYUCHUS,

Ip UIMEHEHUE U 3HAaYEHHE B IPUPOJIE

U S)KM3HU YEJI0BEKa.

OmnpenensaTh HOHBI aMMOHHUS U ocdaT-
MOHBI B pacTBOpE.

OOBACHATH CYITHOCTh YKOJIOTUUECKUX
np o0JieM, CBA3aHHBIX C HAXOKICHUEM
coenuHEHMM a30Ta U pocdopa

B OKD Y>KaIOIIEN Cpere.

[ImaarpoBaTh U OCYIIECTBIATh

Ha NP aKTUKE XUMUYECKUE

AKCIIEP UMEHTHI, TIP OBOIUTH HAOIIOICHNS,
JieNaTh BBIBOJIBI IO PE3yabTaTaM
AKCIIEp UMEHTA TIPH TP OBEIACHUH
71a00paTOPHBIX OMBITOB U MP AKTUIECKOM
paboTHI.

CrnemoBaTh mpaBmiaM 0e30TacHOM
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U XMMHUYECKHE CBOICTBA, MOJyUCHHUE.
Hcnonp3oBanue pochaToB B KAUECTBE
MUHEp aJIbHBIX Y100 CHUIA.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

O3HaKoMIIEHHE C PU3UYECKUMU
cBolcTBamu a3ota, ¢pocdopa

U UX COEMHEHUI (BO3ZMOMXKHO
UCIOJIb30BaHUE BUJIEOMATEP UAJIOB).
O3HakoMJIeHHE ¢ 00pa3IlaMy a30 THBIX
1 GpocopHBIX Yy100p CHUM.
[Tonyuenue, cobupanue, pacio3HaBaHUE
U U3y4YEHUE CBOMCTB aMMHUaKa.
B3aumoericTBue KOHIEHTP UPp OBAHHOU
430THOM KHUCIIOTBI C MEABIO
(BO3MOHO UCIOJIB30BAHUE
BUJIEOMATEP UAJIOB).

Jlabopamopnvie onvimoi:
[IpoBeneHre KaueCTBEHHBIX PEaAKIUA
Ha MOH aMMOHHUA U (pocdaT-HoH,

Y U3YyUYECHHUE NP U3HAKOB UX

P OTEKaHUS.

Ilpaxmuueckas paboma

No 3: TTonyuenune amMuaka, n3y4eHue
€ro CBOWCTB.

Boruucnenus:

10 YpaBHEHUSAM XUMHUYECKHUX P CaKIIHHA

paboThI B 1abOpaTopuun

[P U UCTIOJIb30BAaHUU XUMHYECKOU
NOCY1bl U 000PYI0BaHUS.
[Tpou3BOAUTH BBIUUCICHUS

[0 XUMUYECKUM YD aBHEHUSIM.
Hcnonb30BaTh NpU BHIMOIHEHUN
y4eOHBIX 3aJIaHUM TEKCThl yUeOHUKA,
CIIPaBOYHBIE MATEP UATTbI

(IEp MO TUYECKYFO CUCTEMY XUMHYECKUX
anemenToB J[. . MenpeneeBa, Tabnuiry
PacCTBOPUMOCTHU KUCIIOT, OCHOBaHHMN

U CcOJIeil B BOJE, PIIEKTP OXUMHUYECKUHN Pl
HAIp SKEHU METAJLJIOB)
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2.4

Oobmas
XapaKTep UCTUKA
XUMUYECKUX
AIIEMEHTOB
IVA-rpynmsl.
Yraepon

Y Kp EMHUM, U UX
COEIMHEHUS

OO01as xapakTepuCTUKa dJIEMEHTOB
IVA-rpynnel. OcoOeHHOCTH CTPOEHUS
aTOMOB, Xap aKTEpHbIC CTENICHU
OKHCIICHUS.

Yriepon, anaoTp onHble MOAUGUKAINY,
pacrpocTpaHeHue B TP UP OJIe,
(bu3nYecKrue U XMMHUYECKUE CBOMCTRA.
Ancopomus. Kpyrosopot yriepona

B PUPOJIE.

Oxcunbl yriaepoja, ux Gpu3zndeckue

1 XMMHUYECKHE CBOMCTBA, JICHCTBHE

Ha KUBbIE OPTaHU3MbI, TIOJTyYEHUE

U TP UMEHEHHUE. JKOJTOTUYECKUE

np 00JIeMBbI, CBSI3aHHBIE C OKCUIOM
yriaepona (IV), runoresza rinodanbHOTO
MNOTEIUICHUS KJIMMAaTa, Map HUKOBBIM

¢ dexT.

VYrosibHas KUCIIOTA U €€ COJIH, UX
(bu3nYecKue U XuMHUYECKHUE CBOMCTBA,
MOJTy4YEHUE U TP UMEHEHHUE.
KauecTBeHHas peakius Ha kap OOHAT-
noHsl. Mcmonb3oBanue kap 60HATOB

B OBITY, MEIUIIMHE, TP OMBIIIICHHOCTH
U CEJILCKOM XO3SIMCTBE.
[TepBOHaYaNbHBIE MOHATHUS

00 OpraHMYECcKHUX BEIIECTBAX KaK

0 COEMHEHUAX yTiiepoja (MeTaH, dTaH,

OOBsACHATD 001I1E 3AKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB 3JIEMEHTOB
IVA-rpynnsl u uX COETMHEHUIN C YUETOM
CTPOEHHMSI UX aTOMOB.
Xapakrepu30BaTh GU3UYECKHE

Y XUMUYECKHE CBOMCTBA MP OCTHIX
BELIECTB YIJIE€PO1a U KP EMHHUS U X
COEIMHEHUH (OKCUIOB yIJIepoaa,
YrOJIbHOM KUCIIOThI, Kap OOHATOB, OKCHA
Kp EMHHUS, Kp EMHUEBOI KUCIIOTHI,
CUJIMKATOB), CIIOCOOBI UX MOTy4EHUs,

[P IMEHEHUE U 3HaUYCHUE B TP UP OJ1€

Y )KU3HU YEIOBEKA.

OODBACHITH NP UIUHHO-CIIEICTBEHHY IO
CBSI3b: CTP OCHHE BEIIECTBA — CBOMCTBA
— MIPUMEHEHUE — Ha IIPHUMeEpax
COEIMHEHUI YIiepo1a U Kp EMHHUS.
Omnpenenars KapOOHAT- U CUIIMKAT-UOHBI
B pacTBOPE.

OOBACHITH CYUTHOCTh IKOJIOTUYECKUX
p 00J1eM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKUCIIOTO Ta3a B OKP YKaromIeH
cpene.

[ToaTBep:xn1aTh 0COOEHHOCTH COCTaBa
OpTaHUYECKUX BEUIECTB P UMEP AMU
IIPOCTBIX COCAUHEHNN (METaH, ITaH,
STWJIEH, AlIETUIEH, 3TaHOJI, TJIMLED UH,
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STWIEH, al€TUJIEH, 3TAHOJI, TJIULEP UH,
yKCyCHasl KUCIIOTa).

[IpuponHbIe HCTOYHUKY YTIIEBOI0POIOB
(yroJsib, mpup OAHBIN ra3, HeTh),
MPOAYKTHI UX NepepadoTKu (OEH3UH),
UX POJIb B OBITY U TP OMBINIJIEHHOCTH.
[TonaTHE O OMOJIOTUYECKU BAKHBIX
BEIIIECTBaX: )KUpax, OeNKax, yrieBoiax —
Y MX POJIU B )KU3HU YEJIOBEKA.
MartepuanabHOE €IMHCTBO OP raHUYECKIX
Y HEOPTaHUYECKUX COEIMHEHUI.
Kpewmnnit, ero ¢pusnueckue

Y XMMUYECKHE CBOMCTBA, MOJTy4YeHUE

U ip uMeHeHne. CoeIMHEHus Kp eMHUs

B mpupojae. O0mue mp eacTaBaeHus

00 okcune kpemuus (IV) u kp emHHEBOM
KUCIIOTE.

Cunukatel, UX UCHOJIb30BAHKE B OBITY,
MEIUIIMHE, TP OMBIIIIEHHOCTH.
Baxnelue cTp OuTENbHBIE MAaTEP UAIBI:
KepaMuKa, CTeKJI0, IIEMEHT, OETOH,
xene300eroH. [Ipo6aembr 6e30macHOTO
WCMOJIb30BAHUSA CTP OUTEITbHBIX
MaTepHaIoB B OBCEHEBHOM KU3HHU.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Mopenu Kp UCTaJNTUYECKUX P eIIETOK

YKCyCHasl KHCJI0Ta), B3aMMOCBSI3h
HEOPTaHUUYECKUX COSAMHEHUH yTiiepo/ia
U OpTaHUYECKUX BEIIECTB.

OnuceIBaThH p OJIb OCIKOB, JKUPOB

Y yTJIEBOJIOB B (DYHKIIMOHUP OBAHUU
KUBBIX OpTAHU3MOB, COCTaB TP UP OJHBIX
HUCTOYHUKOB YTJIEBOJIOPOJI0OB, UX POJb

B OBITY Y TP OMBIIIIJICHHOCTH.
[IpoBOAUTE BRIUKCICHUS TI0 yP aBHEHUSIM
XUMHYECKHUX P EaKIUH.

[ImaarpoBaTh U OCYIIECTBIATH

Ha NP aKTUKE XUMUYECKUE

AKCIIEP UMEHTHI, TIP OBOIUTH HAOIOICHNS,
JieNiaTh BBIBOJIBI IO Pe3yabTaTaM

AKCIIEp UMEHTA TIPH TP OBEIACHUU
71a00paTOPHBIX OTBITOB U MP AKTUIECKUX
paoor.

CnenoBath npaBuiiam 0€30MacHOM
paboTHI B TabopaTopuun

P ¥ UCTIOJIb30BAaHUU XUMHYECKON

MOCY 16l U 000D Y I0BaHUS.
Hcnonp30BaTh NpH BHITIOJTHEHUH
y4eOHBIX 3aJIaHUN TEKCThI YUCOHMKA,
CIp aBOYHBIC MATEP HAJTBI
(ITepuoandeckyro CUCTEMY XUMUYIECKIX
anemenToB J[. 1. Menneneena, Tabauiry
PacTBOPUMOCTH KUCIIOT, OCHOBaHUH
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anMa3sa, rpadura, QynnaepeHa.
O3HaKOMIIEHHE C [P OLIECCOM aJcop OLIMun
pPacTBOP EHHBIX BEIIECTB

AKTUBHUP OBAHHBIM YTJIEM U yCTP OMCTBOM
p OTUBOra3a.

O3HakoMIIEHHE C TP Oy KIHEH
CWJIMKATHOM M OMBIIIIIEHHOCTH
(BugeomaTepuanbl: CHIIMKATHAS

P OMBILIJIEHHOCTB ).

Mopenu MoeKyJ1 OpraHu4eCcKux
BEIIECTB.

JlabopamopHhwiii onvim:

[Tonyuenue, cobupanue, pacio3HaBaHUE
Y U3YUYEHUE CBOICTB YIJIEKUCIOTO rasa.
IIpoBeneHNe KaueCTBEHHBIX PEaKIUI

Ha KapOOHAT U CUITUKAT-UOHBI

Y NU3y4E€HHE NP U3HAKOB UX

P OTEKAHMUS.

Ilpaxmuueckue pabomuwi:

Neo 4. TlonmyueHue yriieKucioro rasa,
HW3YUYEHUE €TO CBOMCTB.

Ne 5. Pemrenue skcriep MMEHTAIbHBIX
3ajay 1o TeMe « Baxxaenine HeMeTanibl
Y UX COCAUHEHUS.

Buruucnenus:

[0 YpaBHEHUSAM XUMHUYECKHUX P EAKIIHIA

U COJIEH B BOJIC, DIIEKTP OXUMHUUECKUMN P 5T
HaIp SKEHU METaJLJIOB)

Hroro no pasneny

25
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MeTaJiIbl M UX CocaANHCHUA

3.1

OO0111e cBOMCTBA
METAJLIIOB

OO6u1ast xapakTep UCTUKAa XUMHYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBaHHUH UX
nosioxxenus B Ilepuoanueckoit cucreme
XUMUYECKUX IJIEMEHTOB

J.1. MenneneeBa u CTp OCHUSA aTOMOB.
Ctpoenue MetaiuioB. Meraiuinyeckas
CBSI3b U METAJIJINYECKasl
KpUCTAJJIMUECKAs P ECLIETKA.

DJIEKTP OXUMHUYECKUI P 11 HAIIP SKEHUI
MeTanoB. PU3NUECKUe U XUMUYECKUE
cBolicTBa MeTaoB. OOmue cnocoObl
noyty4yeHust MmerajuioB. [loHsTue

0 KOPp 03U METAJJIOB, OCHOBHbBIE
CHOCOOBI 3aIIUTHI KX OT KOPP O3UH.
CnaBel (CTalsib, UYyTyH, IO aJIFOMUHUM,
OpoOH3a) U UX NP UMEHEHHUE B OBITY

Y TIP OMBILIJIEHHOCTH.

Xumuueckuit IKcnepumenm:
Llemoncmpayuu:

OOpa3sibl METAJJIOB U CILJIABOB.
N3yueHue pe3yabpTaToB KOPpPO3UH
METa110B (BO3MOKHO MCIIOIb30BAHUE
BHJICOMATEP UAJIOB).

Jlabopamopuvie onvimul:
O3HakomIieHHE ¢ 00pa3liaMy METaJUIOB
U CIUIABOB, UX (PU3MYECKUMU

PackppIBaTh CMBICT H3y9aeMbIX TTOHITHMA
Y TP UMEHSTH OTH ITOHSATHS TP U OTIMCAHUH
CBOWCTB BEIIECTB U UX TP €BP Al[CHHIA.
OOBsACHATH 00LIKE 3aKOHOMEP HOCTU

B U3MEHEHUH CBOWCTB 2JIEMEHTOB-
METaJIJIOB U UX COSTMHEHUH C YIeTOM
CTPOEHUS UX aTOMOB.
XapakTepHu30BaTh CTP OCHUE METAJLIIOB,
o611ue (PU3NYECKrUe U XUMUYECKHE
CBOICTBA METAJLJIOB.

Xapaxkrepu3oBaTh 001IME CIOCOOBI
MOJTyYCHHSI METAJLJIOB.

OnuceIBaTh COCOOBI 3aIIUTHI METAJIJIOB
OT KOPP O3HH.

CnenoBaTh npaBuiiaM 0€30TacHOM
paboTHI B TabOpaTOp MK

P ¥ UCTIOJIb30BaHUU X UMHYECKON

MOCY bl U 000PYIOBaAHMUS.
[Ipon3BOANTH BEIUUCTICHUS

M0 YPaBHEHUSAM XUMHUYECKHUX P CaKIUH,
€CITA OJIMH U3 PEeareHTOB COJIEeP KUT

P UIMECH.

VY4acTBOBaTh B COBMECTHOM paboTe

B Map e WIH TPYIIIIE.

Hcnonp30BaTh Mp U BBHITIOTHEHUH
y4eOHBIX 3aJaHUH TEKCTHl yUeOHHUKa,
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CBOMCTBaMH.

Buviuucnenus:

[0 YpaBHEHHUAM XUMHUYECKUX P CaAKIUH,
€CJIM OJINH U3 P EareHTOB COJIEP KUT

Ip UMECH

CIpaBOYHbBIE MAaTEP UAJIbI
(ITepuronueckyto CUCTEMY XUMUY €CKUX
anemenToB [[. 1. MenneneeBa, Tabauiry
PacTBOPUMOCTH KUCIIOT, OCHOBAaHHM

Y COJIEH B BOJIE, DJIEKTP OXUMHUUYECKUI P iy
HAaIIp SKEHUM METAJIJIOB)

3.2

Baxueniue
METAJJIBI U UX
COE€IUHEHUA

16

[[leao4HbBIC METAIJIbI: IOJIOKECHUE

B [leproanyeckoit cucreMe XuMHUYECKUX
snemenToB J[.11. Menpaeneena,

CTp OCHHE UX aTOMOB, HaXO0XKICHUE

B pupojae. Puznueckrue 1 XUMUYECKUE
CBOMCTBA (Ha IpUMEP € HATP U

v kanust). OKCUJIbI ¥ TUAP OKCUIBI HATP U
u Kanus. [[puMeHeHne memoYHbIX
METAJIJIOB M UX COCIMHCHUM.
[[lenoyHO3EMENBHBIC METAJIIbI MATHUM

U KaJbLMH: HOJOKECHUE

B [lepnoanueckoi cuCTeMe X MMUYECKUX
sanemeHToB J[.11. MeHneneeBa, cTp oeHue
MX aTOMOB, HAXOXJCHHUE B IIPUP OJE.
DOU3NYECKUE M XUMUYECKHUE CBOMCTBA
Mar"us 1 Kajabnus. Bakaeimue
COEIMHEHUS KaJabIus (OKCHU/I,

TUAP OKCHUJ, con). XKecTKOCTh BOIbI

Y CIIOCOOBI €€ YCTp aHEHHS.
ANIOMUHHUMN: TTOJIOKEHUE

B [lepnoanueckoi cucreme

OOBsACHATD 001I1E 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB DJIEMEHTOB-
METaJIJIOB U UX COCTMHEHHM B I'p ynmax

C YYETOM CTPOECHHUS UX aTOMOB.
XapaktepuzoBaTh GU3NUECKUE

Y XMMHYECKHE CBOMCTBA MP OCTHIX
BEILECTB METAJJIOB U UX COEMHEHUN
(OKCHIIOB, THIP OKCUAOB, COJIEH),
CIOCOOBI UX MOJYUYEHUS, TIP UMEHEHHUE

Y 3HAYEHUE B P UPOJIC U KUZHU
YyenoBeKa.

YcTaHaBiuBaTh NP UYUHHO-
CJICICTBEHHYIO CBSI3b: CTP OCHHUE
BEILIECTBA — CBOMCTBA — NP UMEHEHHE —
Ha MpUMEpax U3yyaeMbIX BEIIECTB.
Pacnio3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
peaKinii MOHBI METAJIJIOB: MarHus,
KaJbIUs, aJFOMUHMSA, ITMHKa, xkene3a (11)
u xene3a (III), meau (I1).

Jloxa3biBaTh ampOTEep HBIM XapaKTep
OKCHJIOB U TUJIP OKCUJIOB AJTFOMUHUS
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XUMHUYECKHUX 2JIEMEHTOB

JI.1. MennueneeBa, CTpOCHHUE aTOMa,
HaxoxJieHue B npupoje. duznueckue
1 XUMHUYECKHE CBOMCTBA aIFOMUHUS.
AMdoTepHbIE CBOIICTBA OKCHJIA

Y TUPOKCUA ATFOMUHUS.

Keneso: nonoxenue B [lepuonnueckon
CUCTEME XMMHUYECKHX DJIEMEHTOB

J.1. MenneneeBa, CTp O€HHE aTOMA,
HaxOoJIeHHue B npupone. dusnueckue

1 XMMHYECKUE CBOMCTBA KeJe3a.
Oxcuabl, TUAP OKCUIbI U cou xerne3a (II)
u xene3a (III), ux cocras, cBoiicTBa

Y TIOJIyYEHUE.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOICHCTBHUS OKCHIIA
KaJIbIIMS U HATPUsI ¢ BOJAOM (BO3MOMKHO

MCIOJIb30BaHUE BUICOMATEP UATIOB).
OkpalrBaHue miaMeHu HOHAMHU

HATPp U, KaJIusl ¥ KaJTbIIHS
(BO3MOKHO HCIIOJIb30BaHUE
BUICOMATEP UATIOB).

HccnenoBanue cBOMCTB )KECTKOU BOIEL
[Ipouecc rop eHus xxene3a B KUCIOPOJe
(BO3MOKHO HCIIOJIb30BaHUE
BUICOMATEP UATIOB).

U IIMHKA.

[InanrpoBaTh U OCYLIECTBIATh

Ha [P aKTUKE XUMUYECKUE

AKCIEP UMEHTBI, TP OBOAUTh HAOJIOICHNUS,
JeJaTh BBIBOJIBI IO PE3yJIbTaTaM

AKCIEp UMEHTA MIPHU NP OBEACHUU
71a00paTOPHBIX ONBITOB U P AKTUYECKUX
paboT.

CnenoBaTh npaBuiaM 0€301aCHOM
paboThI B 1abopaTopuun

IIP U UCMIOJIb30BaHUU XUMHYECKOU

MOCY 16l U 000D Y IOBaHUS.
[Ipou3BOAUTH BBIYUCIICHUS

10 XMMUYECKHUM YP aBHEHUSIM.
VY4acTBOBaThH B COBMECTHOM paboTe

B [Iape WU TpyIIie.

BricTpauBath pa3Bep Hy ThI€ TMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOP O

Ha HHGOPMAIIHUIO U3 yUeOHUKA

U CIIPaBOYHBIX MaTepHaOB, IPAMOTHO
WCIIOJIb30BATh U3Y4YECHHBIN OHATUWUHBIN
amnmapar Kypca XuMuu
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Jlabopamopuvie onvimul:

[IpoBeneHne KaueCTBEHHBIX P EaKIIHA
Ha UOHBI (MarHusl, KaJIbIUs, A TFIOMUHUSA,
1rHKa, xxenesa (Il) u xeneza (III), mequ
(I), onricanue Np U3HAKOB UX

P OTEKAHMSI.

HccnenoBanue am(poTepHBIX CBOMCTB
TUAPOKCUIA AJIIOMUHUS U TP OKCUIA
[IMHKAa.

Ilpakmuueckue pabomui:

No 6. XKecTkoCTh BOABI U METOMIBI €€
yCTp aHEHUS.

Ne 7. Pelienue 3Kkcriep MMEHTAIbHBIX
3az1ay4 1o teme « Baxknenmune MeTanibl
Y UX COCAUHEHUS».

Boruucnenus:

[0 YPaBHEHUSIM XUMHUYECKUX P CAKIINMA,
€CJIM OJIMH U3 PEareHTOB J1aH B U30BITKE
WJIW COJEPKUT NP UMECH;

MAacCCOBOU JIOJIM BBIXOJ1a M OJTyKTa

p eaKIuu

Hroro no pasneny 20

XuMHA U OKPY:KaIas cpeaa

4.1 | Xumus 3 BermectBa n Matepuaiibl B TOBCEIHEBHOM | XapaKTepHU30BaTh P OJIb XUMHUU
Y OKD Y7KaroIast YKU3HM 4YelloBeKa. bezomnacHoe B Pa3JIMYHBIX cpepax AesTeTbHOCTU
cpena HCIOJIb30BAHUE BEILIECTB M XUMUYECKUX | JIFOJIC, OCHOBHBIC BEIIIECTBA

peakuuii B ObITy. IlepBas moMouipb

U MaTCp naJibl, P UMCHACMBIC B JKU3HH
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NP U XUMHUYECKUX 03KOTrax
1 OTpaBJICHUSIX.

XUMUYECKOE 3arpsa3HEHUE OKPYKAIOIIEH
cpenbl (p enenbHas 10MyCcTuMast
KOHIICHTp a1ust BeuiecTB. Posib xumumn

B P CILIEHUH DKOJIOTUYECKUX TP 00JIEM.
Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

N3yuenue oOpa31oB MaTep MajoB
(cTeky10, CrIaBbl METAJLIIOB, IOJTUMEP HBIE
MaTep UaJibl)

COBPEMEHHOTO YEJIOBEKA.
OOBsACHATH yCcI0BHs 0€30MIACHOTO
MCIOJIb30BaHUS BEUIECTB U XUMHYECKUX
peakuuii B ObITY.

AHanu3upoBaTh U KPp UTUUECKU
OIICHUBATh MH(OPMAIIHIO O BIUSHUU

IIP OMBILIIEHHOCTH, CENTbCKOTO X035 CTBA,
TpaHCHOpPTa U ApP. Ha COCTOSIHUE

OKp Y7KAIOIIIEN Cp EbI.

YMeTh 0Ka3bIBaTh MEP BYIO TOMOIIb

MpU XUMUYECKUX OKOTaxX U OTP aBJICHUSX.
[IpuanMaTh yyactue B 00CYKIECHUU

p 00JIEM XUMHYECKOW M DKOJTOTHIECKON
HaIp aBJIECHHOCTH, BHICKa3bIBATh
COOCTBEHHYIO MMO3HUIIHIO TI0 TIpoOIeMe

U p ejlaraTh BO3MOKHBIE ITyTH €€

p EIIEHUS

Hroro no pazneny: 3
Pe3epBHOE BpeMst 3
OBLIEE U1 CJIO HACOB 68

I10 [TPOI'PAMME
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HEPEYEHDb (KOAN®UKATOP) PACITIPEJAEJIEHHBIX 11O KIIACCAM
MPOBEPSIEMBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHOH OBPA30OBATEJBLHOM IMTPOT'PAMMBI OCHOBHOTI'O
OBIIEI'O OBPA3OBAHMUSA U DJIEMEHTOB COAEPKAHUA 110 XUMHNHN

B ¢denepanpHbIXx U permoHagbHBIX MPOIEAYpax OLIEHKHM KadecTBa OOpa30BaHUSA
HCIOJIB3YeTCs TIep eueHb (KOAU(PUKATOP) pacIpeleIeHHBIX 10 KilaccaM I OBEPSEMBIX

TpeOOBaHUIN K

pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEIbHONM IIpOrpaMMel

OCHOBHOT'O 00IIIeT0 00pa30BaHuUs U SJIEMEHTOB COJICPIKAHUS 110 XUMUHU.

8 KNIACC

IIpoBepsieMble TPeOOBaHMS K pe3yJIbTATAM 0CBOEHHMSI 0OCHOBHOM 00pa30BaTe/IbHOM

NporpamMmbl

Kon
TP OBEPSIEMOTO
pe3yJsbTarta

[IpoBepsieMbIe TP €IMETHBIC PE3YJIbTaThl OCBOCHUS OCHOBHOM
00pa3zoBaTeNbHOM MP OTPaMMbI OCHOBHOTO 00111eT0 00p a30BaHUS

1

ITo Teme: «IlepBOHaYaNIbHBIE XUMUYECKUE TTOHITHS

1.1

pPacKpbIBaTh CMBIC OCHOBHBIX XHWMHYECKUX IIOHSATHH: aTOM,
MOJIEKyda, XUMHUYECKHI JIIEMEHT, MPOCTO€ BELIECTBO, CIIOMXHOE
BEIIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJHAs), BaJIEHTHOCTD,
OTHOCUTENIbHAs aTOMHAasi M MOJIEKYJspHas Macca, KOJHUYECTBO
BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBasi J0Js XUMHUYECKOro
DJICMEHTA B COCAMHECHUHU, MOJISIPHBIN 00bEM, XMMHUECKas peaKIys,
KIaccCupuKaIusi  peakiui: peakiuu COCIMHECHUS, P eaKIuu
pa3IoXKEHMs, pPEaKUUU 3aMELICHUs, peakuud oOMeHa, 3K30-
U DHJO0TEp MUYECKUE P €aKIUU, TEIUTOBOM A(h(eKT peakiuu, pacreop,
MaccoBas J10Js BeliecTBa (IPOILIGHTHAsT KOHIEHTPAIUs) B pacTBope

1.2

HIIIOCTPUP OBATh B3dUMOCBA3b OCHOBHBIX XHWMHYCCKHX MOHSTUA
W IIPpUMCHATDL 3T ITIOHATHA ITPHU OIMKMCAHNU BCIICCTB U UX IIP eBpameHHﬁ

1.3

HUCIIOJIB30BaTh XUMHUYCCKYIO CUMBOJIUKY JIA COCTABJICHUA (I)Op MYIJI
BCIICCTB U YD aBHCHUM XHUMMYECKHUX peaKuHﬁ

1.4

pacKpbhIBaTh CMBICH 3aKOHOB COXPAHEHUSI MACChl  BEIIECTB,
MMOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYE€HUsS, 3aKOHa
ABoragpo

1.5

onpcaAciIATb BaJCHTHOCTbL AaTOMOB DJJICMCHTOB B 6I/IHapHI)IX
COCAMUHCHHUAX
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1.6

KJIACCU(PHUIIUPOBATh XUMHUECKUE PEAKIUU (10 YHCIy U COCTaBY
YY4aCTBYIOIIMX B pEaKIMH BEIIECTB, [0 TEIIIOBOMY 3PQEKTY)

1.7

BBIYUCIISITH OTHOCUTEIBHYI) MOJIEKYJISIPHYIO M MOJSPHYK MAacChl
BEIIECTB

1.8

BBIYUCIIATh MAacCOBYIO JOJI0 XMMHUYECKOTO AJieMeHTa 1o (hopMyJie
COEIUHEHUS,

1.9

BBIYHCIIATE MAaCCOBYIO JOJIHO BCIICCTBA B paCTBOPC

1.10

P UMEHATb €CTECTBEHHO-HAyYHbIE METOAbI IO3HAHUS — HAOII0/IEHUE,
U3MEp EHUE, MOJICIMPOBAHHUE, SKCIIEP UMEHT (P €aTbHBIN U MBICIICHHBIN

ITo Teme: « BaxkHeunime np eCTaBUTEIN HEOP TAHUYECKUX BEIIECTB)

2.1

P acCKpbIBATb CMBICII OCHOBHBIX XUMHUYCCKUX ITOHAT 15078 OKCHAa, KHCJIOTa,
OCHOBAaHHC, COJIb

2.2

ONpenensaTh NPHUHAJIEKHOCTh BELIECTB K OIPEIACIIEHHOMY Kilaccy
COeIMHEHM o popMyam

2.3

KJIaCCI/I(bI/IHI/Ip OBaTb HCOPTaHNYCCKHUC BCIICCTBA

2.4

Xap akKTCprU30BaTh (O HI/ICBIBaTI)) 06H_[I/Ie XHUMHUYECKHUE CBOMCTBA BCIICCTB
P a3JIM9YHBIX KJIaCCOB, MMOATBCP KAt OIIMCaHUC IIp UMCp aMHn
MOJICKYJISIPHBIX YP aBHEHUM CO OTBCTCTBYHOIIUX XUMHUYCCKUX P eaKHI/Iﬁ

2.5

IIPOTHO3UPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HX
KAa4ECTBEHHOTO COCTAaBa, BO3MOKHOCTH ITPOTEKAHUSI XUMHYECKHX
[P EBPAllCHUI B Pa3JIMYHBIX YCIOBUAX

2.6

CIENOBAaTh MpaBWIaM I[OJb30BaHUS XHUMHYECKOM TMOCYAOU U
na0opaTopHbIM O0OpPYJIOBAHUEM, & TAKXKE MpaBWIaM OOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUUM C HHCTPYKLUMSIMHU IO BBIIIOJIHEHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHIO U COOMPAHUIO
razo00pa3HbIX BEIIECTB (BOJOPOJA U KHUCIOpOa), TP UTOTOBIICHUIO
pacTBOPOB C OIPENCICHHOW MacCOBOM [J0JIEd PAaCTBOPEHHOIO
BELIECTBA, IUIAHUP OBATH U [P OBOIUTh X UMUYECKHUE SKCIIEP UMEHTHI 110
pPacno3HaBaHMIO PAaCTBOPOB WIEIOYEHW M KUCIOT C IOMOILBIO
WHAUKATOPOB (JTakMyc, (heHOJI(PTAIEHH, METUIOP AHXK U JIP yTHE)

2.7

IIPOBOAUTL PACUCTHI 110 YP ABHCHUIO XUMHUYCCKOM pCaKunu

ITo Teme: «llepumonmueckuii 3akoH W llepuoanyeckas cucrema
xumudeckux aiaeMmeHToB .M. MenaeneeBa. CTpoeHHE aTOMOB.
XuMuueckas cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTEIBLHBIC P CAKIIUI

3.1

PaCKpBIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX NOHATHU: SAPO aTOMAa,
AIIEKTPOHHBIN CIOM aToma, aToOMHas OpOuTal b, pajauyc aTtoma,
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XAMHUYECKAsl CBSA3b, MOJAPHAs U HENOJSIpHas KOBAJIEHTHAsI CBS3b,
AIEKTP OOTPULIATEIIbHOCTh, MOHHAS CBSI3b, WOH, KATHOH, AHWOH,
CTETICHb OKHUCIICHUS

3.2

KHaCCI/I(i)I/IHI/Ip OBaTh XUMHNUYCCKHUC JJICMCHTHI

3.3

OTMCHIBATh U XapaKTepu30BaTh TabIMUHYI0 popMy Ilep nomiueckoit
CHUCTEMbl XHMHMYECKHUX D3JIEMEHTOB: pa3jnyarh MOHSITHUS «TrJIaBHAs
noarpymna (A-rpynma)» u «mnobdounas noarpynna (b-rpymnma)y,
«Majbie» U «OO0JIbIINEY MEP U0 IbI

3.4

packpbiBarb cMbicin llepuonunueckoro 3axona [[.MI. Meunneneesa:
JIEMOHCTP UPOBATh NOHUMAHUE MEP NOTUYECKOM 3aBUCUMOCTH CBOCTB
XMMHYECKHX 3JIEMEHTOB OT UX MOJIOXKEHUS B [Iepmonnueckon cucreme

3.5

COOTHOCUTb OOO3Ha4Y€HUs, KOTOpblE UMEIOTCS B  TaOJHIIE
«Ilepnognueckas cucrema XMMHYECKUX AJIEMEHTOB

JA.WN. MenneneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSA

aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3ap sl A/1pa, 00IIee YNUCIO

AIIEKTP OHOB U PacHp €ACIEHUE UX IO DJIEKTP OHHBIM CII0SIM)

3.6

OonpcCAcCiIATbL CTCICHb OKHUCJIICHUA 3JIEMCHTOB B 6I/IHapHI>IX
COCAUHCHHUAX

3.7

ONpENENaTh BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAsE U HOHHAs)
B HEOPTAHUYECKUX COCTUHEHUSIX

IIpoBepsieMbie 3J1eMEHTBI COAePKAHUA

Kon [IpoBep sieMbli1 DTIEMEHT COIEP KAHUS
1 [lepBOHAYaNbHBIE XUMUYECKUE TOHSITHUS

1.1 [Ipeamer xumun. Ponb XMMHM B )KU3HU YEITOBEKA. XMMUS B CHCTEME HAYK.
Tena u BemecTBa. PU3UUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSTHHUE
BEILIECTB

1.2 |Tlonatue o Meroaax MO3HAHUS B XUMHH. UHCThIE BEIIECTBA W CMECH.
CniocoObI pa3iesieHus CMecer

1.3 ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3eMeHThl. CHMBOJBI XUMHUYECKUX
anemMeHTOB. [Ip ocThIe U CITOKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4 | Xumuueckas (opmyna. BameHTHOCT aTOMOB XUMHYECKHX 3JIEMEHTOB.

3aK0OH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHTEIIBLHAST aTOMHAs Macca.
OTHOCHUTEIBHAS MOJICKYJISIpHasA Macca. MaccoBas J0JI1 XHUMHYCCKOI'O
3JICMECHTA B COCINMHCHUU
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1.5

KonunuectBo BemectBa. Mosb. MosipHast Macca. B3anMOCBSI3b KOJIMYECTBA,
Macchbl M YHCJIa CTPYKTYPHBIX €IUHUI] BellecTBa. Pacuersl o ¢gopmynam
XMMHYECKUX COCIUHECHUMN

1.6

du3nyecKkre U XUMHYCCKUE SIBICHUS. X IMUYECKasl p CaKIIHsI ¥ €€ TP H3HAKIL
3aKOH COXpaHCHHMS MacChl  BEIIECTB. XUMHYECKHEC ypaBHCHHSL.
Krnaccudukanms XUMUYECKHMX pPEaKIUi (COCAMHEHUS, P a3JI0KeHHS,
3aMeIleHUs, 0OMEHa)

1.7

XUMHWUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYIOH,
C mnpaBwiamMu paboTel B Jaboparopud W TOpUEMaMHu OOpallleHUs
c J1aboparopHbIM 00OPYAOBAaHHUEM, U3YUECHHE M ONHUCAHUE (DHU3UUECKUX
CBOMCTB 00pasnoB HEOPTraHWYECKUX BELIECTB, HAOIOJIeHUE (DU3UUECKUX
(mnaBiieHWE BOCKA, TasiHUE JIbJA, pAaCTUpAaHHUE caxapa B CTYIKE, KUIIEHUE
U KOHJEHCAlUs BOJAbI) U XMMHUECKUX (TOpEHHE CBEYM, IpOKaJIMBaHUE
MEJIHOW TPOBOJIOKH, B3aUMOJCHCTBME MeJa C KHUCIOTOM) SIBJICHUM,
HAOJIO/IEHNE U ONMCAHUE MPU3HAKOB NP OTEKAHUS XUMHUYECKUX P EaKIUi
(pa3noxeHue caxapa, B3aUMOJICIICTBHE CEP HOM KUCIOTHI C XJIOPUAOM Oapus,
paznoxenue rugpokcuaa meau (II) mpu HarpeBaHHM, B3aMMOJIEHCTBUE
xene3a ¢ pacrBopoMm conu menu (II), m3ydenwe crnocoOOB pasjerneHus
cMecei (C TOMOIIbIO MAarHUTA, PUIBTPOBAHUE, BHITIAPUBAHUE, TUCTHILIISALLS,
xpomarorpadusi), Ip OBEACHUE OUUCTKU MOBAaP EHHOM COJIM, HAOII0IeHHE U
ONMCAaHUE PE3YJbTATOB IPOBENECHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MacChl, CO3/IaHNE MO/IETIel MOJIEKYJI (I1ap OCTEeP KHEBBIX )

Baxuenime np eACTaBUTEIN HEOPTAHUYECKUX BEIICCTB

2.1

Bo3ayx — cMmech ra3zoB. CoctaB Bo3ayxa. Kucimopog — 37€MEHT U P 0CTOe
BerecTBo. Haxoxaenue Kkucinoponia B np up o11€, GUu3nv4eckrue u X uMUYeCKue
cBoiicTBa (peakiuu rop enus ). Oxcuasl. [Ipumenenue kuciaopoga. CriocoOsl
MOJTy4YEeHUS KUCIOpOJa B 1ab0opaTopuu U Mp oMbillieHHOCTH. KpyroBopot
Kuciaopoja B mpupojae. O30H — ajioTp onHast MOAU(PUKAIIUS KUCIOP 0

2.2

TennoBoi 3PeKT XUMHUUECKOW P eaKIuH, TEP MOXUMUIECKHE Y aBHCHUS,
AK30- M SHI0TEP MUYECKHE P €aKIK. TOIINBO: yroJib U METaH. 3arpsi3HEHUe
BO3/yXa, yCUJIEHHE Map HUKOBOTO 3¢ (ekTa, pa3pylieHue 030HOBOTO CIIOs

2.3

Bomopon — snemeHnT M mpocroe BemectBO. HaxokineHune Boaopoaa B
npuponae, puanueckue M XUMHUYECKHE CBOMCTBA, MPHUMEHEHHE, CIOCOOBI
nojydyeHust. KucioTsl u conu

2.4

MonsipHbIit 00beM Ta30B. Pacuersl 10 XMMUYECKUM YP aBHEHHUSIM

2.5

duznueckue CBOKWCTBA BOJAbl. Boma kak pacrBopurens. PacTBopblL
HacebllieHHbIE M HEHACHILIEHHBIE PAacCTBOPHL. PacTBOPUMOCTH BENIECTB B
BoJie. MaccoBasi 10Jis1 BEIIECTBA B pACTBOPE. XUMUYECKUE CBOMCTBA BOBI.
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OcHoBaHus. PoJib pacTBOPOB B IPHUP OJIE U B KU3HU 4esioBeka. KpyroBopor
BOJIBI B NPHUPOJAE. 3arpsi3HEHHE NMPUPOAHBIX BoJA. OXxpaHa M OUYMCTKA
P UP OJTHBIX BOJ

2.6

Knaccudukanms aeopraamdeckux coenuaerni. Oxkcuanl. Kimaccubukams
OKCHIOB: coJyicoOpa3yromue (OCHOBHBIC, KHCIIOTHBIE, aMdoTepHbIC)
n  HeconeoOpasyromme.  Homenkmatypa  okcumoB.  Du3nueckne
Y XUMUYECKHE CBOMCTBA OKCUAOB. [loyueHne okcuaon

2.7

OcHoBanus. Kiaccudukauuss OCHOBAHMIL: IIEIOYM U HEPACTBOPHUMBIC
ocHoBaHMs. Homenknarypa ocHoBaHud. DU3NUECKHE WU XUMHYECKHE
CBOlicTBa OCHOBaHUU. [lonydenue ocHOBaHUM

2.8

Kucnotel. Knaccudukanusa kucnor. HomeHnkinatypa kucinor. Ouznyeckre
U XUMHU4YecKue cBoMcTBa KucioT. Pan aktuBHoctu MeraiinoB H.H. bekerosa.
[TonyyeHnne Kucnor

2.9

Conu. Homenknarypa cosei. ®u3ndeckue 1 XMMHUYECKUE CBOMCTBA COJICH.
[Tonyuenue conen

2.10

['eneTnyeckas CBA3b MCKAY KiIaCcCaMH HCOPIaHUICCKUX COCI[I/IHeHI/Iﬁ

2.11

XUMUYECKAN DKCIIEPUMEHT: KA4YECTBEHHOE OIPEIEICHUE COJAEPKAHUA
KHUCIIOpOJ1a B BO3/yX€, MOJYYeHHUEe, COOUp aHWE, PACIIO3HABAHUE U U3y YEHUE
CBOMCTB  KHUCIOpPOJA, HAOJIOJIEHHE  B3aUMOJICUCTBUS  BEIIECTB C
KHUCIIOP OJIOM U yCJIOBUS BOSHUKHOBEHUS U TP EKPAICHHSI TOPEHHUS (TToKapa),
O03HaKOMJIEHHUE ¢ 00pa3liaMu OKCUJIOB M OTIMCAHUE UX CBOMCTB, MOy YCHHE,
coOupaHue, pacrno3HaBaHUEe W H3y4YEHUE CBOWCTB BOJIOpoja (TopeHue),
B3auMo/IeicTBHE BO10poaa ¢ okcuaoM Meu (I1) (Bo3MOKHO MCTIOJIB30BAHUE
BHJICOMAaTEP UAJIOB), HAOII0ICHIE 00PA3IOB BEIIECTB KOJIUYECTBOM 1 MOJIb,
HCCIICIOBAHHE OCOOCHHOCTEH pacTBOPECHHS BEIECTB C P a3IMIHOMN
PaCTBOPHUMOCTBIO, TP UITOTOBJICHUE PacTBOPOB C OIIp €ACIICHHON
MacCOBOW J0JIEM PaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOJBI C
MeTtajiamMu  (HaTpueM W KajablueM) (BO3MO’KHO  MCHOJIb30BAaHHUE
BHJICOMATEP UATIOB), OMPEACICHUE PACTBOPOB  KHUCIOT M IIEIOYEH C
MOMOIIbI0O MHAUKATOPOB, HCCIEAOBAHUE OOPA3LOB HEOPTaHUYECKUX
BEIIECTB Pa3JIMYHBIX KJIACCOB, HAOIIOJICHME M3MEHEHUS OKpPaCKu
MHJIMKATOPOB B PAaCTBOpPAX KUCIOT U LIEI0YEH, U3YUECHHUE B3aUMO/I1CHUCTBUS
okcuaa menu (II) ¢ pacTtBopoM cepHOM KUCIOTHI, KUCIOT C METaJlJlaMy,
peakiuii HeWTpaiau3aluK, T[OJYUYEHHE HEpPaCTBOPUMBIX OCHOBAHW,
BBITECHEHUE OJIHOTO MeTajla JAPYTUM M3 pacTBOpa COJIM, pelIeHUe
AKCIIEp UMEHTAIbHBIX 3a71a4 10 TeMe « BaskHelI1e Ki1acchl HEOPp TaHUYECKUX
COCIUHEHUID)
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ITepnonnyeckuit 3akoH u Ilepuoanueckas cucreMa XUMHUECKUX JIEMEHTOB
.. Menneneea. CTpoeHrue aToMOB. XUMUYECKAs CBSI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE P EAKIINH

3.1

[lepBbie MONBITKH KiIacCU(UKAIMM XUMHUYECKUX 3yeMeHTOB. [loHsTre o
rpyImax CXoAHbIX 3JIEMEHTOB (1LIET0YHbIE U I11eT0YHO3EMENbHbIE METAILIBI,
rajoreHbl, MHEP THBIE ra3bl). DJIEMEHThI, KOTOPble 00p a3yroT am(pOTEPHbIE
OKCHJbI U TUAP OKCUBI

3.2

ITepnonnyeckunt 3axkoH. [lepuoanueckas cuctema XMMUYECKUX DIIEMEHTOB
J.. MenneneeBa. KopoTtkonepuogHas W JJIMHHONEpHOAHAs (HOPMBI
Ilepnonnyeckont cucrembl xumudeckux dviemeHtoB J[.M. Menneneesa.
[lepuoapi u rpynnsl. PU3UYECKUAN CMBICIT MOP IKOBOTO HOMEP a, HOMEPOB
IIEpHUOJIa U TPYIIIBI JIEMEHTA

3.3

Ctpoenue atoMoB. CocTaB aTOMHBIX sep. M30Tonsl DiektpoHbl. CTpoeHne
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUYECKHX 3JIEMEHTOB
[lepmonmueckon  cucrembl  JI.M. MengeneeBa.  Xapakrepucrvka
XMMHYECKOTO AJIEMEHTA MO €ro IojoXeHuro B llepunonnueckon cucreme
J.1. Menneneena

3.4

3aKOHOMEPHOCTH W3MEHEHUS pajuyca aTOMOB XHWMHWYECKHX A3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpynmnaMm A IEpHUOJaM.
3nauenue Ilepuonnueckoro 3axkoHa U Ilepuoamyeckodl  cHCTEMBI
XAMHWYECKHUX 3JIEMEHTOB IS P a3BUTUA HAyKuU U nip akTuku. [[.11. Mennenees
— YYEHBIU U IpaXKTaHUH

3.5

Xumnueckass cBs3b. KoBajieHTHas (MOJISIpHAasT M HENOJSPHAs) CBS3b.
DJIEKTP OOTP MIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. LIOHHasA CBA3b

3.6

CrenecHb OKHUCJIICHHA. OXuCINTEIBHO-BOCCTAHOBUTEIILHEIC Pp CaKm.
Hp OLECChI OKHUCIICHHUA U BOCCTAHOBJICHUA. OKXHCINUTENN ¥ BOCCTAHOBHUTCIIH

3.7

XUMUYECKHIA JKCIIEPUMEHT: HU3y4deHHe 0Opas3loB BEUIECTB METAJJIOB U
HEMETAJJIOB, B3aMMO/ICHCTBUE THIP OKCUA IMHKA C PACTBOPAMHM KUCIOT H
HIeJIOYel, MPOBEACHHE  ONBITOB,  WUIIOCTPUPYIOIIUX  MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ peakuuid  (TOpEHHe,  peaKuyH
pa3JI0XKeHusl, COETUHEHNUS )
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9 KJIACC
IIpoBepsieMble TPeOOBaHNS K pe3yJIbTATAM 0CBOEHHSI 0OCHOBHOI 00pa30BaTe/IbHOM
NpOrpaMMbl
Kon IIpoBepsieMbie Tp EAMETHBIE PE3YIBTATBI OCBOECHUSI OCHOBHOM
TP OBEPSIEMOTO 00pa3oBaTeNbHOM MP OTPaMMbI OCHOBHOTO 00I11eT0 00pa30BaHUS
pe3yJsbTara
1 ITo Teme: «BemecTBo u XUMUYECKasT p CAKIUA»

1.1 pacCKpbIBaThb CMBICI OCHOBHBIX XHWMHYECKMX IMOHSTHI: pPacreop,
AIIEKTP OJIUTHI, HEIJIEKTP OJIUTHI, DJECKTP OJIUTHYECKAs JTHUCCOLMALIV,
peaKuy MOHHOTO OOMEHa, KaTajau3aTop, XUMUIECKOE PaBHOBECHE,
obparumpie | HEOOpaTUMBbIE  pEAKIUH,  OKHCIUTEIIbHO-
BOCCTAHOBUTEIILHBIE  PEAKIMH, OKHUCIUTEIb, BOCCTAHOBUTENb,
OKHUCJICHWE U  BOCCTAHOBJICHHE, aJJIOTponus, aMQoTepHOCTb,
XUMHUYECKasi CBS3b (KOBAJIGHTHAs, WOHHAs, METaJUTHYECcKas),
Kp MCTaJIJTMYECKas P eIIeTKa, CIUIaBbl, CKOP OCTh XUMHUYECKOM P €aKIIuu

1.2 WITIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMMHYECKUX ITOHSATHI
Y TP UMEHSTh 3TH TTOHSATHSI TIPU OTTMCAHUH BEIIECTB U X TP €BpaIleHUuI

1.3 COCTaBJIATh YPaBHEHUS AJIEKTPOJUTHUYECKONW TUCCOIUAIIMKM KHUCTIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKpAIlEHHbIC YPAaBHEHUS P EaKLUi
MOHHOTO OOMEHa

1.4 PaCKpBIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTEILHBIX P €aKIIUN
MOCP €JICTBOM COCTaBJICHHUS JICKTP OHHOTO OajlaHca 3TUX P eaKIui

1.5 MPOBOJUTH PACUYETHI [0 YPaABHEHUIO XUMUYECKOU P €aKIUU

2 IIo Temam: «Hemerannbpl U uMX cOeaUMHEHUSI» M «MeTamjabl U UX
COCITMHECHHUSI

2.1 Xap akTepu30BaTh (OMUCHIBATH ) OOIIHE U CTICITU(DUYECKHE X UMUY ECKHE
CBOMCTBA TMPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPIKIas OMHUCAHHES
TP UMEP AMU MOJIEKYJISIPHBIX U MOHHBIX Y aBHEHHM COOTBETCTBYIOIIUX
XUMHUYECKHUX P eaKIui

2.2 COCTaBJIATH YPaBHEHUS P CaKIIUMA, MTOATBEP KIAIONIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXK/Y BEIIECTBAMHU Pa3JIUYHBIX KIACCOB

2.3 P OTHO3UPOBATh CBOMCTBA BEIIIECTB B 3aBUCUMOCTU OT UX CTP OCHMUS,
BO3MO>KHOCTHU MNP OTEKAHUS XUMUYECKHUX TP €BP AIlICHUI B P a3JTUUHBIX
YCIOBUSIX

2.4 CIIE0BAaTh  MpaBWaM TMOJIb30BAHUS XUMHUYECKOW  TOCYI0N
U J1abopaTtopHbIM 00OPyJIOBAaHUEM, a TAKXKE MpaBuiiaM O0OpalleHus
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C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMSMH IO BBITIOJHEHHUIO
71a00PATOPHBIX XUMUYECKHX OIBITOB MO TMOJIYUYECHHUIO U COOUP aHUIO
ra3o00pa3HbIX BEUIECTB (AMMHAaKa U YTIEKUCIOTO ras3a)

2.5

NPOBOJUTh PEAKIUHU, MOATBEPKAAIOIIME KaueCTBEHHBIM COCTaB
pa3JIMYHBIX BEIIECTB: PAacClO3HAaBaThb OMNBITHBIM IyTEM XJIOPHI-,
OpoMua-, woauna-, kapOoHat-, ¢ocdar-, CUIMKaT-, CyJabdar-,
U OKCUJ-UOHBI, KATUOHBI AMMOHHMSI, HIOHbI M3YUYEHHBIX METAJUIOB,
[P UCYTCTBYIOIIME B BOJHBIX PacCTBOPaX HEOPTAHUUECKUX BEILIECTB

ITo Teme: «XHUMUS U OKpyKarolas cpena»

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XuMHueckux nousatui: I1/IK Bemecrsaj
KOpPp 03Ul METAJJI0B

3.2

MPUMEHSTh OCHOBHBIC OTIEpaIlUU MBICIUTEIBHON JESATEIbHOCTH —
aHAJIU3 U CUHTE3, CpaBHEHUE, 00O0OIlIeHHE, CUCTEMATU3AIIMIO,
BBISIBJICHUE TP MUMHHO-CJICJICTBEHHBIX CBSI3€H — 151 U3y4EHUSI CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIUil; eCTECTBEHHO-HAYYHbIE METO/Ibl
MO3HAHMS — HAOJIIOJIEHUE, U3MEPEHUE, MOJIETUPOBAHUE, YKCIIEP UMEHT
(peanbHBIN U MBICIICHHBIN)

ITpoBepsieMbIe 3JIeMEHTHI COIEPIKAHUS

Kon

Hp OBCp SIEMBIM DJIEMEHT COACPp KaHUA

1

BCH.[GCTBO N XUMHUYICCKas pCaKIIUs. HOBTOp CHHC

1.1

[Tepuonnueckuii 3axoH. Ilepuoauyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB
.M. Menneneea. CtpoeHne aTtoMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB XMMUYECKUX 3JIEMEHTOB MEP BBIX TP €X IIEP NOJI0B, KAJIUS, KAJIbLIUA U
UX COCOUHEHHM B COOTBETCTBMM C TIOJIO)KEHHUEM DIIEMEHTOB B
[Iepronueckoii cucTeMe U CTp OCHUEM UX aTOMOB

1.2

CrtpoeHue BellecTBa: BHJIBI XUMUYECKOUN CBSI3U. THUIBI KpHCTAJIINYECKIX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPHCTAJJINYECKOU
pemeTk U Buaa Xxumuueckoil cBszu. Kiaccudukanus u HOMeHKIaTypa
HEOPTaHWYECKUX BEIIECTB (MEXIYHap O/lHAS U TP UBUAJIbHAS). X UMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3JIMYHBIM KJIacCaM HEOP FraHWY €CKHX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKHUX BEIIECTB

1.3

Knaccudukanys XUMAYECKUX pPEAKIUN TO pa3IndHbIM IpHU3HAKaM (110
YUCIy M COCTaBy Yy4YacCTBYIOIIMX B pPEAKIIMMA BEIICCTB, IO TEIIOBOMY
3 eKTy, M0 UBMEHEHHIO CTETICHEH OKUCIICHUS X IMHYECKUX SJIEMEHTOB, TIO
00paTUMOCTH, TI0 YUYACTHIO KaTallm3aTopa). IK30- M SHIO0TEP MUIECKHE
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p €aKuru, Tep MOXMMHUYECKHUE Yp aBHEHUS. I [OHATHE O CKOPOCTH XMUMUYECKOU
peakuuu

1.4

[TonsaTue 06 0OpaTUMbIX M HEOOP ATUMBIX XMMUYECKHUX peakuusax. [lonsmue
O TOMOTEHHBIX U TeTEepOTreHHbIX peakuusax. [loHATHE O XHMHYECKOM
paBHOBecud. PaKTOPHI, BIUSAIONIME HA CKOPOCTh XUMHUYECKON pEeaKiyu
Y TI0JIO’KEHUE XMMUYECKOTO PaBHOBECHUS

1.5

OKHUCIUTENbHO-BOCCTAHOBUTENILHBIE pEAKIIUU, DJICKTPOHHBIA  OajaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE YpaBHEHUM
OKUCJIUTETLHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C HKCIOJIb30BAaHUEM METOJA
AJIEKTPOHHOTO OajaHca

1.6

Teopus BJEKTP OJIUTUYECKOU JIUCCOLIUAIINH. DJIEKTp OJIUTHI
Y HE3JIEeKTp 0JinThl. KaTnoHbl, aHMOHBL. MeXaHU3M TUCCOIMAIIMU BEUIECTB C
Pa3JIMYHbIMU BUJAMU XUMUUECKOM CBsA3U. CTeneHs qucconrannn. CUbHbIC
U cia0ble 2JIEKTP OJIUTHI. Peakiiuu HOHHOTO 0OMeHa. Y CIOBHS TP OTEKaHs
peaKkiii HOHHOTO 0OMEHa, MOJIHbIC U COKPAaIlCHHbIE HOHHBIC Y aBHEHUS
peakiuii. CBOMCTBA KMCIIOT, OCHOBAHHUM U COJICH B CBETE IP €CTABICHUIN 00
AIEKTP OJIUTUYECKON auccouuanuu. KadecTBEHHbIE pEaKIMd Ha HWOHBL
[ToHsTHE O THAP ONTU3E COIEH

1.7

XUMUYECKUN IKCIIEP UMEHT: 03HAKOMIIEHUE C MOJEISIMU KP UCTATITTUYECKUX
peIIeTOK HEOPTAaHWYECKUX BEIIECTB — METAJJIOB U HEMETaJUIOB (rpadmra
M anaMasza), CIOXHBIX BEHIECTB (XJOpHUAA HATPHUs), HCCIEeIOBaHUE
3aBUCUMOCTH CKOPOCTU XMMUYECKOU P EeaKIIMU OT BO3JEHCTBUS P a3IUYHBIX
(GbaKkTOpOB; HCCIENOBAaHUE SJIEKTPOMPOBOIHOCTH PACTBOPOB BEIIECTB,
mpoIiecca JIUCCOIMANMKM  KHUCIOT, Ieinoded ®W  cojed  (BO3MOXKHO
UCMOJIb30BaHUE BUJICOMATEP UAJIOB); P OBEJIEHUE OTIBITOB,
WUTIOCTPUPYIOIIMX TPHU3HAKA TMPOTEKaHUsI peakiMii MOHHOTO oOMeHa
(oOpa3oBaHue Ocajaka, BBIJCICHUE ra3a, oOpa30BaHUE BOJbI); OIBITOB,
WLTIOCTP UPYIOIIMX TP UMEPHI OKUCIUTENHHO-BOCCTAHOBUTENILHBIX P €KL
(ropeHue, peakIuu  Pas3JoXKeHWs, COCAWHEHHWS);,  paclo3HaBaHKE
HEOPTaHUYECKHUX BEIIECTB C TMOMOIIbIO0 KAUYECTBEHHBIX PEaKIIUi Ha MOHBI,
pEIIeHUE SKCIEp UMEHTAIBHBIX 3a/1a4

Hemeranisl n ux coeqMHEHUS

2.1

OOmias xapakrtepuctuka TrajgoreHoB. OCOOCHHOCTH CTPOCHUS AaTOMOB,
XapaxkTepHble cTerneHn okucineHus. CTpoeHne u (PU3nyecKue CBOMCTBA
P OCTHIX BEIIECTB — raJOT€HOB. XMUMUYECKHE CBOMCTBA HA MPHUMEPE XJIopa
(B3ammoieiicTBHE C METAJLNIAMU, HEMETaJLJIaMH, 111€JI04aMH ). XJIOPOBOAOPO/I.
ConsiHasi KUCIIOTa, XWMHUYECKHE CBOWCTBA, MOJIyuyeHHUE, IpUMEHEHHE.
JleiicTBHE XJIOpa M XJIOPOBOAOPOJAa HA OpTaHU3M 4delioBeka. BaxkHeitiive
XJIOPUIBI U UX HAXOXKJCHHUE B IPUPOJIC
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2.2

OO6mas xapakrepucTtrka 31eMeHToB VIA -rpynmel. OCOOEHHOCTH CTP OSHUS
aTOMOB, XapakTepHbIe cTeneHu okuciaeHus. CTpoeHue u (puanUecKre
CBOMCTBA MPOCTBIX BEIIECTB — KUCIOPOJA U CEphbl. AJUIOTPOIHBIC
MoaU(pUKAIIMK KHUCTOpOJa H Ccepbl. XWMHYECKHE CBOWMCTBA CEpBL
CepoBogopoj, cTpoeHue, Gu3nueckue U XUMHYecKue cBoicTBa. OKCHIIBI
Cepbl KaK TMpEACTABUTENHU KHCIOTHBIX OKcHa0B. (CepHasi KHUCIOTa,
busznueckne U XUMUYECKHE CBOMCTBA (0OIIMe KaK IpeaCTaBUTENS Kiiacca
KUCIOT U crenududeckue). XUMUUYECKHE pEeaKIUu, JIeKaIlue B OCHOBE
NP OMBIIIUICHHOTO CMOC00a MOJy4YeHUs: CepHOW KHUCIOThL. [lpumeHeHue.
Conu cepHOM KHUCIOTHI, KadeCTBEHHAs peakius Ha Cyab(aT-HOH.
HaxoxneHnue cepbl M €€ COEAUHEHUH B TP UPOAC. XUMHUYECKOE 3arp I3HEHUE
OKp Y>Karollen Cpe/ibl COeTUHEHUSIMHU CeP bl (KUCITOTHBIE 0K 1, 3aTPSI3HEHIE
BO3/lyXa 1 BOJIOEMOB), COCOOBI €ro Mp eI0TBP alllCHUS

2.3

OOmas xapakTepucTruka 3neMeHToB VA -rpynmbel. OCOOEHHOCTH CTP OCHHS
aTOMOB, XapaKTEpPHbIC CTEIEHU OKUCIEHUS. A30T, pacnpoCTpaHEHHE
B Mpupoje, pusnueckue U XxumMuueckue cpoiictBa. Kpyrosopor azota B
npupopae. AMMHaK, ero pu3ndeckrue 1 XUMUYECKHe CBOICTBA, MOJIYUEHUE U
npuMeHenue. Con aMMOHHUSI, UX (PU3MUECKHE U XUMHUYECKUE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas p eakuys Ha MOHbl aMMOHMSL. A30THas KUCIIOTA,
ee TMoJiyueHue, (QU3MUecKkue M XUMHUYECKHEe CBOWCTBa (00mMe Kak
OpeACTaBUTENS Kiacca KUCIOT U crenuduueckue). Mcmnonb3oBaHue
HUTPATOB U COJEH aMMOHMS B KauyeCTBE MUHEPAJIBbHBIX YI0OpPEHHUI.
XHUMHUECKOE 3arps3HEHHUE OKpPYIKAIOUIEH Cpelbl COENMHEHUSMH a30Ta
(KMCITOTHBIE TOK/H, 3arp I3HEHUE BO3AyXa, IOYBbI U BOJOEMOB)

2.4

®octhop, amnorponHeile  Moaudpukanuu  docdopa,  (uzHUecKue
u xumuueckue cpoiictBa. Okcun docdopa (V) u dochopnas kucnora,
du3nyeckre W XUMHUYECKHE CBOWCTBA, IMoiydeHue. Mcmonb3oBaHue
docdaToB B KauecTBe MUHEP albHBIX yA00p eHUI

2.5

O6m1as xapakrepuctuka 351eMeHToB [V A-rpynmbl. OCOOEHHOCTH CTp OEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIepoJ, aUIOTPOIHbIE
MOIU(pUKAIIMH, pPaCIPOCTPAHEHUE B IPUPOJIE, (PU3UUECKHE U XUMHUUECKUE
cBoiictBa. AncopOuus. Kpyrosopor yriepoma B mnpupoge. OKcumipl
yriepona, ux (pu3nyeckue U XUMHUUYECKHUE CBOICTBA, IEUCTBUE HA >KUBBIC
OpTaHU3MBbl, TOJYYEHHUE U NPHUMEHEHUE. DKOJIOTHUECKHUE IpOOJIeMBbI,
CBsI3aHHbIE C OkcuaoM yriaepozaa (IV); runore3a riio0aibHOro NOTEMICHUs
KJIMMaTa; MapHUKOBBIM A(h@deKkT. YrojapHas KUCIOTa U €€ COJIM, HX
busznueckue MW XUMUYECKHE CBOICTBA, TMOJY4YEHHE U MPHUMEHEHUE.
KauectBennas peakuus Ha kapOoHaT-uoHbI. Vcnosib3oBanue kapOOHATOB

B 6BITy, MCIUIOHHE, ITP OMBIIIJICHHOCTH U CCIIbCKOM X035MCTBE
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2.6

[TepBoHaYaIbHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCTMHEHMSIX
yriaepoaa (MeTaH, 3TaH, dTUJICH, alleTUJIEH, dTAHOJI, TJIMIEPHUH, YKCYCHas
kucnota). Ix cocraB u xumudeckoe crpoenue. [lonstue o 6noaorunyecku
BaKHBIX BEIECTBAX: JKHpax, OeiKax, yrieBojJax — U UX POJIU B KU3HU
yernoBeka. MaTepuaibHOE €QUHCTBO OPTAHUYECKMX UM HEOPTaHHYECKUX
COCIMHCHUH

2.7

Kpemnwmii, ero ¢usuyeckue © XUMHUYECKHUE CBOWCTBA, TMOJTy4cHUES
u npumeHenue. CoerHeHus KpeMHus B ipupoae. O01iue mnp ecTaBieHus
00 oxcugme kpemuus (IV) u kpemuueBoit kucinote. CHIMKATBI, UX
UCIOJIb30BaHNEe B OBbITY, MEIUIIMHE, MPOMBIIUICHHOCTH. BaxHeiinme
CTpOUTENIbHBIE MaTepuaibl: KepaMmHKa, CTEKIO, LEMEHT, OEeTOH,
xkene300eToH. [IpoGnembl G€30MacHOrO MCMOJIB30BAHUS CTP OUTEIBHBIX
MaTepHuajIoB B MOBCEIHEBHOM KU3HU

2.8

XHUMHUYECKUN IKCIIEP UMEHT: U3YUEHHE 00p a3110B HEOPTaHNYECKUX BEIIECTB,
CBOWCTB COJISHOW KHCIIOTBI; IPOBEACHUE KAuyECTBEHHBIX P EaKLIMU
Ha XJIOPUI-WUOHBI W HAOIIOJCHHE MPHU3HAKOB MX TPOTEKAHUS, OIIBITHI,
oTpaxkaronue (U3NYECKNe M XUMHUYECKHE CBOWMCTBA TAJOTEHOB U WX
COEIMHEHUH (BO3MOKHO HCIIOIB30BaHUE BUACOMATEPUAIIOB); O3HAKOMIICHHE
¢ oOpazamMu XJ10puI0B (TaJIOTeHUIOB); 03HAKOMJICHHE C 00p a3liamMu Cep bl U
€e COeNMHEHUSMH (BO3MOXKHO HCIHOJIb30BAaHHE BHIEOMATEP HAJIOB);
HaOmrofeHue mporecca OoOyriaWBaHMS  caxapa IIOJ  JICMCTBHEM
KOHLICHTP UP OBAHHOM CEPHOM KHUCJIOTHI, M3YUYECHUE XUMHUUYECKHX CBOWCTB
pa30aBieHHOM CEpHOM KHUCIOTHI, TIPOBEICHNE KAUYEeCTBEHHOM peaKlUy Ha
cylibdaT-uoH U HaOJIOJCHHUE MPU3HAKA €€ MPOTEKAHUS; 03HAKOMIICHHUE C
(bU3UYECKUMH CBOMCTBaMH a30Ta, pocopa n ux coeauHEHU (BO3MOXKHO
MCIOJIb30BaHUE BUACOMATEPHAJIOB), 0Opa3laMu a30THBIX U (HOCHOPHBIX
yI0O0peHUid; MOJTydeHrne, CoOOup aHue, paclo3HaBaHUE U U3y4YEHUE CBOMCTB
aMMHaKa; Ip OBeJICHNE KaUECTBEHHBIX P €aKIMi HAa MOH aMMOHUS U ocdat-
MOH W W3Yy4YCHHE TIPHU3HAKOB HUX TNPOTEKAHUS, B3aUMOJCHCTBUEC
KOHLIGHTPUPOBAHHOW  a30THOM  KUCIOTBI C  MEIbI0  (BO3MOXKHO
UCMOJIb30BaHUE BUIEOMATEP MAJIOB); U3YUEHUE MOJIENEH Kp UCTATITMYECKUX
pelieTok anmasa, rpaduta, QyjuiepeHa; 03HAKOMJIEHHE C IPOLIECCOM
afcopOIUu  PaCTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM  YIJIEM U
YCTpOMCTBOM MpPOTHUBOrasa; MOJIyd€HUE, COOMpaHue, paclo3HaBaHUE U
M3YUYEHUE CBOMCTB YTJIEKUCIIOTO ra3a; Ip OBEEHUE KAUECTBEHHBIX P EaKLMI
Ha KapOOHAaT- U CUJIMKAT-UOHBI U U3YYEHHUE MPHU3HAKOB UX IIPOTEKAHUS;
O03HAKOMJIEHUE C TMPOJYKIMEH CHIMKATHOW MPOMBIIIJICHHOCTH; P ClICHUE
AKCIEpUMEHTAIBHBIX 3a7a4d Mo TeMe «BakHelmme HeMeTannabl W HX
COEIMHEHUS»

Merasnnsl U ux COCAUHCHUA
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3.1

OO611as XxapakTepUCTUKa X UMWY ECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
UX MoJiokeHus B Ilepumoanueckon cucreMe XxuMudeckux diaemeHToB ..
MenneneeBa u crpoeHust atomoB. CTpoeHue mertannoB. Meramindeckas
CBSI3b UM METAJUIMYECKasl Kp UCTAJUIMYECKasl P ElIeTKA. DIIEKTP OXUMHYECKUM
pS1 HAIIP SHKEHUM METAJIIIOB

3.2

dusnyeckue W XUMHYECKHE CBOlicTBa MeTayioB. OOIHE CIIOCOOBI
MOJTy9eHHS MeTaJlJIOB. [IOHATHE O KOP pO3UM METAIIIOB, OCHOBHBIE CITOCOOBI
3aIUTHI KX OT Kop po3uu. CTuIaBsl (CTajdb, YyTYH, JIOPATIOMUHIN, OpOH3a) U
WX TIp UMEHEHHUE B OBITY W TP OMBIIIJICHHOCTH

3.3

[Ilenounbie MeTaJLIbL: TTOJI0KEHUE B [Iep noanuecko cucteMe XMMUYECKUX
anementoB JI.MI. MenneneeBa; CTpO€HHME HUX aTOMOB; HAXOXKICHUE B
npupoje. Puznueckre 1 XUMHUYECKHE CBOMCTBA (Ha MpUMEpe HAaTpusi U
kanust). OKCUIIBI U THAP OKCHIBI HATPp sl U Kanus. [Ip uMeHeHne menoyHbIx
METAJJIOB U UX COEIUHECHUU

3.4

[Ile1o4HO3EMENIBHBIE  METAIJIbl MAarHud W KaJblLHMH: ITOJIOXKCHHE
B Ilepnoanueckon cucreMe xumuueckux snemeHToB [[.M. MeHneneena;
CTPOEHHUE UX ATOMOB; HAXO0XXJICHHE B NP Up 071¢. DU3NYECKUE U XUMUYECKHUE
CBOMCTBAa MarHusi M Kalblius. BaxkHeume coequHeHusT Kalblus (OKCHUJ,
TUAP OKCU, COJIH). KeCTKOCTh BOJBI M CIOCOOBI €€ yCTp aHEeH Usl

3.5

ArOMMHMI: TOJIOKeHHE B llepmoamdeckoil cCUCTEME XMMHMYECKUX
anemeHToB .M. MenzeneeBa; crpoeHre aToMa; HAaXOXKIACHHUE B IIP UPOJIE.
du3znyueckue 1 XMMUUYECKUE CBOWCTBA altOMUHUS. AM(pOTEp HbIE CBOICTBA
OKCHJa Y THJIP OKCHJIA AJTFOMUHHUS

3.6

Kene3o: nonoxenue B [lepuoauueckoi cucreMe XMMUYECKUX JIEMEHTOB
J.1. MenaeneeBa; CTp O€HHE aTOMa; HAXOXKIE€HUE B p Up o1c. Puznyeckue
1 XMMHYECKHE CBOMCTBA kee3a. OKCHIIBI, THAP OKCUIBI 1 cotu xkene3a (1)
u kenesa (III), ux cocras, CBOMCTBA U MOJTyYEHHE

3.7

XWMHUYECKH DJKCTIIEpUMEHT: O3HAKOMJICHHE C OOpa3llaMu METaJUIoB U
CIUIaBOB, UX (PU3UYECKUMHU CBOMCTBAMU; U3YUEHHUE P €3yJIFTATOB KOPPO3HHU
METaJIJIOB (BO3MO>KHO UCIHOJIb30BaHUE BUEOMATEP MAJIOB), 0COOEHHOCTEN
B3aUMOJICHCTBUS OKCHJA KaJiblusi M HATPpUs C BOJOW (BO3MOXKHO
MCI0JIb30BaHKE BUCOMATEPUATIOB); UCCIIEIOBAHUE CBOMCTB KECTKOU BOJIbI;
npolecca TOPEHUsl JKene3a B KUCIOpoAe (BO3MOXHO HCHOJIb30BaHUE
BHJICOMATEP MAJIOB); MPHU3HAKOB MPOTCKAHUS KAYCCTBEHHBIX PEaKIUW Ha
MOHBI (MarHus, KaJablys, aTFIOMUHUS, ITMHKA, xerne3a (1) u xenesza (I11), meau
(IT); naGnroeHre U OMKUCAHKUE TP OLIECCOB OKPallIMBaHUs IJIAMEHU HOHAMU
HATpUsA, Kaausig W  Kalublusid (BO3MOXKHO  HCIOJIb30BaHHUE
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BHJICOMATEP MAJTIOB); HCCIenoBaHUEe aM(pOTEPHBIX CBOMCTB THAPOKCHIA
AJIIOMUHHS U THIIP OKCUA LIMHKA; P CHIEHUE SKCIIEP UMEHTAJIBHBIX 33/1a4 110
Teme « BakHenmue MeTajIbl U UX COECIUHEHUS

XuMus ¥ OKpyKaromas cpena

4.1

HoBsie MmaTep nasibl u TeXHOIOTUH. BelecTBa 1 MaTep najbl B IOBCEIHEBHOU
KW3HU Y€I0BEKa. XUMUS U 3/10p OBbE. be3omnacHoe ncnosyib30BaHUE BEIIIECTB
1 XMMHYECKHUX peakiuii B ObITy. [IepBast MOMOIIB TP M XUMHUYECKUX OKOTrax
1 OTP aBJICHUSIX

4.2

OCHOBBI  DKOJIOTMYECKOM TPaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUE
okpyxkaromier cpeapl IIJIK. Ponb XuMuM B pEIIEHUH 3KOJOTHYECKUX
npoOnem. [IpupoHbie UCTOYHUKH YTIIEBOI0POI0B (YT0JIb, P UPOTHBIH Ta3,
He(Th), P OAYKTHI UX MEp epa0OTKU, UX POJIb B OBITY U MP OMBIILIEHHOCTH

4.3

XUMUYECKUNA SKCIEPHUMEHT: M3y4deHHe 00pas3IloB MaTepHayioB (CTEKIIO,
CIUTaBbI METAJLIOB, TTOJTUMED HbIC MaTEp UaJIbl)
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MNEPEYEHB (KOJU®UKATOP) IPOBEPSIEMBIX TPEEOBAHUI

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHON
IMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

N JIEMEHTOB COAEPKAHUA 110 XUMHUU

JUJ1si ip OBe/1eHUsI OCHOBHOT'O TOCYJapPCTBEHHOT 0 AK3aMeHa 1o XxumuH (panee — OI'D
0 XUMHUH) HCIOJB3yeTCcAd MepeueHb (KOAU(PUKATOP) MNpPOBEPSEMBbIX TpeOOBaHMUIA
K pe3yJbTaTaM OCBOEHUS OCHOBHOM 00 a30BaTeNbHOM Ip OrpaMMbl OCHOBHOT'O OOILIEr0
00pa30BaHuUs U 3JIEMEHTOB COJAEP KAHMS.

IIpoBepsiembie Ha OI'D Mo xuMuM TpedOOBaAHUS K pe3yabTaTaM O0CBOEHHS
OCHOBHOI1 00pa30BaTeJbHO MPOrPaMMbI 0CHOBHOT'0 00111er0 00pa3oBaHus

Kon
TP OBEPSIEMOTO
TpeOoBaHUs

[IpoBepsiembie TpeOOBaHMS K ITP EAMETHBIM pE3yJbTaTaM 0a30BOTO
YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM Mp OI'p aMMBI
OCHOBHOTO 0011ero oopasosanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O TO3HABaE€MOCTHU SIBJICHUW MNPUPOJbI, MOHUMAHHUE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHUYECKON HayKH Kak 00JlacTh COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIIEel KyJbTYpbl U IPaKTUUECKON
NESITETbHOCTH YEeIOBEKa B YCIOBHUSIX COBPEMEHHOTO OOIIECTBa;
IIOHMMAaHUE MECTa XMMHH CPEAU APYTUX €CTECTBEHHBIX HAYK

1.2

O HAaYYHBIX MCTOZaX IIO3HAHHWA, B TOM YHCJIC OKCIICP UMCHTAJIbHBIX 1
TCOPCTUICCKHUX MCTOHAAX HCCICAOBAHMA BCIICCTB MW HU3YUCHHA
XUMHUYCCKHUX p eaKHHﬁ; YMCHHUC HUCIIOJB30BATh MO ACIHA
JJIs1 0O0BSICHCHHS CTPpOCHUA aTOMOB N MOJICKYJI

1.3

o chepax mpoPeCCHOHATBHON IEITSIBHOCTH, CBSI3aHHBIX C XUMHUCH
¥ COBpPEMCHHBIMHM TEXHOJIOTHUSMH, OCHOBAHHBIMHU Ha J[OCTHKCHHIX
XUMUYECKON HAYKH, YTO IMO3BOJUT OOyUaroNMMCS paccMaTpuBaTh
XUMHUIO KakK cepy cBoeil Oyay1ei mp opeccHoHaibHOU AesITEbHOCTH
U CIellaTh OCO3HAHHBIN BBIOOP XUMHUH KaK MPOQHIBHOTO Ip eIMeTa
IIPH TIEp €X0JI¢ HAa YPOBEHB CPEIHEr0 00IIero 00pa3oBaHus

Bnanenne cucreMoM XMMMYECKMX 3HAHMM M YMEHUE IPUMEHATH
CHCTEMY XMMHUYECKUX 3HAHHUW, KOTOpas BKIIOYAET:

2.1

Ba)KHCHUIIINE XMMHMYCCKHC TOHATHS: XMMHYCCKHM DJICMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CII0YKHOE BEIIECTBO, OJJHOP OJIHAS 1
HEOJTHOP OJIHasA CMECh, OTHOCHUTEIBHBIE aTOMHAsi W MOJIEKYJSIpHAs
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBINA
00BEM, OKCHJI, KHUCIIOTa, OCHOBaHHE, COJb (CPEIHSN), XUMHUICCKas
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peaKIys, PEaKIUu COCAUMHCHUS, PCaKIUH Pa3JIoKCHUS, PeaKIHh
3aMeIleHus, peakiun oOMeHa, TerIoBOM 3(PQeKT peaxiuu, K30-
¥ DHIOTEP MUYECKHE P €aKIHH, PaCTBOP, MacCOBAS JOJISI X HMHUECKOTO
AJICMEHTA B COSAMHCHUH, MacCOBast TOJIs M ITP OLICHTHA ST KOHIICHTP I
BEIIECTBA B PAacTBOpE, SAPO aToMa, DJIEKTPOHHBIM CIOW aToMma,
aToOMHas Op OUTalb, paiyc aToMa, BAJICHTHOCTbD, CTEIICHh OKHCIICHUS,
XUMUYECKast CBSI3b, AJIEKTP OO TPHUIATEIILHOCTb, MOJISAPHAS
U HEMOJISIpHAas KOBAJCHTHAs CBSI3b, MOHHAS CBS3b, METaJIWdecKas
CBSI3b, Kp UCTAJUTUYECKAS pellleTKa (ATOMHas, HOHHAs, METaJLTMYECKasl,
MOJIEKYyJIsIpHAasi), UOH, KAaTHOH, aHUOH, SJIEKTP OJIUT U HEJICKTP OJINT,
DIICKTP OJTUTHYUECKAsT JUCCOIMAIIMSI, PEAaKIMd HWOHHOTO OOMeHa,
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIC peaxium, OKUCITUTENb U
BOCCTAHOBUTENIb, OKHUCIICHHWE U BOCCTAHOBIICHHE, DJIEKTpOJIU3,
XUMUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTHMBIC P EeaKIH,
CKOPOCTh XHMHUYECKOW peakuuu, kartanuzatop, [IJIK, kopposus
METaJJIOB, CIUIaBhI

2.2

OCHOBOTIOJIAralONIMe 3aKOHbl XHMHH: 3aKOH COXPAHEHUS MAacCChl,
nepuoanyeckud 3axkoH J[.M. MenneneeBa, 3aKOH IOCTOSIHCTBA
cocTaBa, 3aKOH ABOTaJipo

2.3

TCOP A XUMUU: ATOMHO-MOJICKYJIAp HaA TCOP U, TCOPU
OJICKTP OJIUTUYECKOM JUuCCoranmmn

Brnanenne ocHoBaMU XMUMUYECKOW T'PaMOTHOCTH, BKITFOUAFOIIEH:

3.1

yMEHHE TP aBUJIIHHO HCIIOJTh30BATh U3y YCHHBIE BEIECTBA ¥ MATEPUAJIBI
(B TOM YHCIe MHUHEpaJIbHBIC YIOOPCHHS, METaljibl M CIUIABBI,
NP OJYKTHI TepepadOTKH MPHUPOIHBIX HMCTOYHUKOB YTJIEBOJOPOJIOB
(yras, mpupoAaHoro ra3a, HeTH) B OBITY, CETBCKOM XO3SMCTBE, HA
P OM3BOJICTBE M IOHUMAaHHE 3HAUCHHUS JKUPOB, OCITKOB, YTIICBOIOB JIIS
OopTaHu3Ma YellI0BeKa; YMEHHE P OTHO3UPOBATH BIIUSHUE BEIICCTB U
XUMHUYECKUX TPOIECCOB HA OPTaHM3M YEIOBEKA M OKP YIXKAIOIILYIO

P UP OJTHYIO Cp ey

3.2

YMEHHUE UHTErpHUpOBaTh XMMHUYECKUE 3HAHUS CO 3HAHMSIMHU AP YTHUX
y4eOHBIX MPEIMETOB

3.3

HaJIM4Yue ONbITa PabOThl C pa3IMUYHBIMU UICTOYHUKAMHU UH(POP MaLU
N0 XMMUU (Hay4yHasi 1 Hay4HO-TIOMYJISIpHAs JIUTepaTypa, CIoBapH,
CIp aBOUHHUKH, UTHTEP HET-P ECY P ChI)

3.4

yMeHue OOBEKTHBHO OILICHMBAaTh HMH(DOpMAILMIO O BEUIECTBAX, UX
NpeBpalieHusIX U MPaKTUYECKOM TMPHUMEHEHWH UM YMEHHE

HCIIOJIB30BaTh €C AJIA P CHICHUA yqe6H0 -II0O3HAaBaTCIbHBIX 3a4a4
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Brnanenue ocHOBaMM NOHATUMHOIO ammapara M CHUMBOJHYECKOIO
A3bIKa XUMHUH JJISI COCTaBlieHus1 (hOpMyJI HEOP TAHUYECKUX BEILECTB,
YPABHEHU XHWMHUYECKHX  PEaKIUM; OCHOBAMHM XHWMHWYECKOU
HomeHknatypsl (IUPAC u TpuBuaabHO)

YMenne oOBSICHATH CBSA3b TOJIOKECHHS 3J1eMeHTa B [lep noandeckoit
CUCTEME C YHCIOBBIMM XapaKTePUCTHKAMH CTPOCHUS aTOMOB
XAMHYECKUX DJIEMEHTOB (COCTaB W 3apsa sapa, oOInee dHcio
AJIEKTPOHOB), PAaClIpPENCICHUEM D3JICKTPOHOB [0 HSHEPTETHYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPHUOAO0B, KAJIUSI U KAJIbLIHS

[IpencraBienne 0 nep HOAMIECKON 3aBUCUMOCTH CBOMCTB X UMY ECKHX
AJIIEMEHTOB (paauyc aToma, 3JEKTPOOTPULATEIBHOCTh), MPOCTbIX U
CJIO’KHBIX BELIECTB OT IMOJOEHUs 3JIeMEHTOB B llepuomuueckoi
cucreme (B MaJIbIX NEPUOAAX U IIaBHBIX HOATPYIINAX) U 3JIEKTP OHHOT'O
CTpOEHUS aToOMa

Ymenue kiaccuuuup oBaTh:

7.1

XUMHNUYCCKHUC JJICMCHTHI

7.2

HCOPTaHUYICCKHUC BCIIICCTBA

7.3

XUMHYCCKHC P CaKIITNU

YMeEHUE OIp eAENATh:

8.1

BaJICHTHOCTb M CTCIICHbL OKHCICHHA XUMHNYCCKHUX O3JICMCHTOB, 3apsin
HOHa

8.2

BHJI XHMHYECKOW CBSI3M M THUIl KPHUCTAIUIMYECKON CTPYKTypbI
B COEJIMHEHUAX

8.3

XapakTep Cpelibl B BOJHBIX pAaCTBOpaXx BEIIECTB (KUCIOT, OCHOBAHUMN

8.4

OKHUCIHUTCIb U BOCCTAHOBUTCIIb

VYMmeHnue xapakrepu3oBaTh (U3NUECKHE U XMMUUECKHUE CBOMCTBA:

9.1

MPOCTBIX BEMIECTB (KUCIOPOJa, 030H, BOAOPOA, rpadur, aiamas,
KpeMHui, a3oT, Qocdop, cepa, XJOp, HATPHM, Kaauid, MarHUi,
KaJIBIIUMA, aTFOMUHUH, KEJIe30)

9.2

CIIOXHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB (BOIA,
aMMUaK, XJIOPOBOAOPO, CEPOBOJOPOJ], OKCHUIBI M THAP OKCHIBI
metamioB | — A rpynn, amtomunus, meau (II), uwmHka, xenesa
(IT'm 1), oxcuapr yraepona (Il u IV), kpemuawns (IV), azota u dpocdopa
(I u V), cepst (IV u VI), cepuucras, cepHasi, a30TUCTasi, a30THAA,
dbochopHas, yroibHas, KpeMHHEBAs KUCIOTa U UX COJIN)
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9.3 MPOTHO3UPOBAaTh U XapakTepu30BaTh  CBOMCTBA  BEIIECTB
B 3aBHCHUMOCTHU OT MX COCTaBa U CTPOCHUS, P UMEHEHHE BEILIECTB B
3aBHCUMOCTH OT UX CBOMCTB, BO3MOYKHOCTD TP OTEKAHUS X UMUYECKUX
MpEBPalICHUI B pa3JIMYHBIX YCIOBUAX

10 YMeHue COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPaBHEHUS P €aKLINM,
B TOM UYMCIIE:

10.1 peakuuii HFOHHOro 0OMeHa

10.2 OKHCIIUTEIILHO-BOCCTAHOBUTEIBHBIX P €aAKIIHI

10.3 WJTIOCTPUP YIOIIMX XUMHUYECKHME CBOMCTBA M3YYEHHBIX KJIACCOB
(rpyTim) HEOpTAaHMYECKUX BEIECTB

104 MOJITBEP JKIAIOIIMUX T€HETUYECKY 0 B3aUMOCBS3b MEXKy HUMU

11 YMeHue BeIYUCHATh (TP OBOAUTH PACUETHI):

11.1 OTHOCHUTENIbHYIO MOJIEKYJISIPDHYIO U MOJIAPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTA B COCIMHEHUU

11.2 MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,

11.3 KOJIMYECTBO BEILIECTBA U €0 MacCy, 00beM ra3oB

11.4 II0 YPAaBHEHUSAM XHMHWYECKUX PEAKUMA U HAXOAUTh KOJUYECTBO
BEII[ECTBAa, 00HEM M MAaCCy PEareHTOB WIH MPOAYKTOB PEaKIUU

12 Bnanenue (3HaHue OCHOB):

12.1 OCHOBHBIMM  METOJIaMU  HAy4yHOro IO3HaHUS  (HaOJO/IEHME,
U3MEp CHHE, IKCIIEP UMEHT, MOJIEITUPOBAHUE) ITP M U3YUCHUU BEIIECTB U
XUMUYECKUX SIBICHUH; yMeHue chopMyJIupoBaTh MpoOiIeMy U
P €IJIOKUTh IyTH €€ P eIICHUs

12.2 O0e3omacHON pabOThl ¢ XMMHYECKHMMHU BEIIECTBAMH, XHWMHYECKOU
nocy 101 1 1a00paTOpHBIM 000p yI0BaHUEM

12.3 p aBHJIaMH 0€301aCHOT0 00PAICHUS C BEIIECTBAMH, UCITOJIb3YEMbIMU
B MMOBCEHEBHOM )KM3HU, P AaBUJIAMH IIOBEICHHUS B IIETIAX COEp eKEHUS
3I0pOBbSl U OKPY KAIOMICH MPUPOTHONW CpeEJibl; MOHUMAHUE Bpena
(omacHOCTH) BO3JCUCTBUSI HAa KUBbIC OPTaHU3MBI OIIp €/1EJICHHBIX
BELIECTB, CIIOCOOOB YMEHBIIECHUS U IPENOTBPALLCHUS UX BP €AHOTO
BO3JICUCTBUSA

13 Hanuyue nmpakTruueckux HaBBIKOB IJIAHUP OBAHUS U OCYILECTBIICHUS

CIICAYOIUX XUMHYCCKHUX SKCIICPp UMCHTOB!
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13.1

W3YUYEHHE U ONHCaHue (PU3UUECKIX CBOMCTB BELIECTB; 03HAKOMIICHHE
C  ¢u3MUeCKUMM M  XUMHUYECKUMH  SIBJICHUSIMHU;  OIIBITHI,
WITIOCTP UP YIOUIKE TP U3HAKH NP OTEKAHUS XUMUYECKUX P EaAKIIHMA

13.2

M3YyUYEHHE CIIOCOO0B p a3 eieHHs CMecei

13.3

IIOJTIy YE€HUE KACII0PO/ia U U3YUEHHE €r0 CBOMCTB; ITOJ1y YeHHE BOJAOPOIA
Y U3YYECHHUE €ro CBOMCTB; ITOJYYEHHUE YIJIEKACIOr0 ra3a i U3y4cHue
€ro CBOMCTB; ITIOJIyYE€HNE aMMHUAKa U U3YYECHHE €r0 CBOKCTB

13.4

IIPUTOTOBJIIEHUE PACTBOPOB C OINPEACICHHOM MacCOBOW JI0JIEN
pPaCTBOPEHHOT'O BEILECTBA

13.5

P IMCHEHHE WHIMKATOP OB (;raxkMmyca, METHIIOpaHKa
u deHodTanenHa) A5 ONp eAeIeHUs XapaKkTepa CpeIbl B pacTBopax
KHUCIIOT U Ieno4Yei

13.6

WCCIIEIOBAHUE W OIMCAHHWE CBOWCTB HEOPTAaHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB; U3YUYEHUE B3aUMOICHUCTBUS KUCIOT C METaJUIaMH,
OKCHUJAMH  METaJUIOB, pPAacCTBOPUMBIMH W  HEPaCTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMH; TOJYYEHHE HEPACTBOPUMBIX OCHOBAHUIL
BBITECHEHHE OJIHOTO MeETajula JPYyrMM W3 pacTBopa CoOJIy;
uccienoBaHue aM(OTEpPHBIX CBOWCTB THIPOKCHIOB ATIOMUHUS U
I[MHKA

13.7

P CHICHUC SKCIICP MMCHTAJIBHLIX 3a1a4 I10 TCMaM: «OCHOBHBIC KJ1aCChI
HCOPTAHUICCKUX CO€ﬂHH€HHﬁ>>; « 9J1€KTp OJIMTHNYCCKast
JUCCOLAIIUA «Bakneniiue HeMETalIbl U HX COCOAHUHCHUA) ,
«Baxkneuiime MeTajlibl M UX COCOAUHCHUA»

13.8

XUMUYECKHUE  DKCICPUMEHTBI,  WLIIOCTPUPYIOIIUE  IIp M3HAKA
NpOTEKaHMs peaKIii HOHHOTO OOMEHa; KaueCTBEHHBIEC pEaKIIMU Ha
NP UCYTCTBYIOIIUE B BOJHBIX PAacTBOpPaxX MOHBI: XJIOPHUA-, Op oMU,
nonua-, cynaedar-, Qocdar-, KapOOHAT-, CHIUKAT-AaHUOHEI,
TUIP OKCUJ-UOHBI, KATHOHBI aMMOHHUSI, MAarHUs, KaJIblIKs, aTFOMUHUS,
Kkenesa (2+) u kenesza (3+), menu (2+), IMHKA

14

YMmenue:

14.1

OpEeACTaBISITh PE3YJbTaThl JKCIIEpUMEHTa B (opMe BBIBOJIOB,
JT0Ka3aTeNIbCTB, TPaUKOB U TAOJIHIl W BBISBISATH IMITUP MUECKHE
3aKOHOMEP HOCTH

14.2

YCTaHaBJIMWBATHL CBA3U MCKIY P CaAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKNMHA

SBJICHUSIMU U TIP OIIECCAMHU, TP OUCXOJIIIIIMMH B MAKp O- U MHUKP OMHPE,
OOBSICHAThH TP MUMHBI MHOTOO0Op a3us BEIIECTB
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Hepequb IJIEMEHTOB COACPKaHNA, IPOBECPACMbIX HA OCHOBHOMTI'OCYIaPCTBCHHOM
IK3aMEHC 10 XUMHH

Kon

Hp OBCp SIEMbBIN DJIEMEHT COACP KaHUA

1

Hep BOHa4YaJIbHBIC XUMHNYCCKHEC ITOHATUA

1.1

Uucteie BemecTtBa 1 cMecH. CrocoObl pa3aeiieHus] cMeceit

1.2

ATOMEI U MOJICKYJIBI. Xumudaeckue 31eMeHTBl. CHMBOJIBI XUMHUYECKHX
OJICMCHTOB. HpOCTBIe H CJIOXKHBIC BCIICCTBA.

1.3

Xumuueckas (opmyna. BaaeHTHOCTP aTOMOB XUMHYECKHX 3JIEMEHTOB.
CrerneHb OKUCIICHUS

1.4

3aKOH IMOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENIbHAs aTOMHAas Macca.
OTHOCHUTEIBHAS MOJICKYJISIpHAsA Macca. MaccoBass g0ds XHMHYECKOIO
3JICMCHTA B COCIUMHCHUU

1.5

Konuuectro BemectBa. Moiis. MomsipHas macca. MoJisip Hbl 00beM Ta30B.
B3anmocCBsI3b KOJIMYECTBA, MACCHI M UUCJIA CTPYKTYPHBIX €IUHUI] BEIIECTBA

1.6

OU3NYECKUE U XUMUYECKHE SIBIICHUS. X UMUYECKasl PEaKLHs U €€ NP U3HAKU.
3aKOH COXPAaHEHUsI MacChl BEIIECTB. X UMUYECKUE Yy P aBHEHHUS

ITepuoanueckuii 3akoH u [leprnoanueckas cucteMa XMMHUYECKUX JIEMEHTORB
JA.N. Menneneea. CTpO€HHE aTOMOB

2.1

ITepuonnyeckuii 3axoH. [lepunoauueckas cucreMa XUMUYECKHX 3JIEMEHTOB
J.N. Menneneesa. llepuoast u rpynmbl. DU3N4ECKUN CMBICT TTOP 51IKOBOTO

HOMCpa, HOMCP OB IICpHUOaa U I'p YIIIbI 5JICMCHTA

2.2

Ctpoenue atoMoB. CoctaB aTOMHBIX s1ep. M30TonbL DiekTpoHsl. CTpoeHne
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XHWMHUYECKUX DJIEMEHTOB
ITepunoanueckon cucremsl .M. Menneneena

2.3

3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB XMMHYECKUX IJIEMEHTOB IMEPBbIX
Tpex MIep MOJIOB, Kajus, KaJbIUs (panuyca aTOMOB,
AJNEKTP OOTPULIATEIBHOCTH, METAJIITMYECKUX U HEMETAJIJIMYECKUX CBOMCTB) U
UX COCAUHEHUH B COOTBETCTBUM C TMOJIO)KEHHEM JJIEMEHTOB B
[Tepnoanueckom CUCTEME U CTP OCHUEM UX aTOMOB

CtpoceHue BemecTra

3.1

Xumuyeckas cBsizb. KoBajeHTHasi (ToJisipHasi W HEMOJISIpHAas) CBA3b.
DJIEKTP OOTPULATENBHOCTh XMMHUYECKUX JJIEMEHTOB. VMoOHHas CBA3b.
Mertaminueckas CBI3b
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3.2

Turbl KpUCTAIIMYECKUX PEMICTOK (aTOMHAs, MOHHAsS, METaJIMYecKas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KP UCTAJUIMYECKOM P EIIETKHU U BUIA
XUMHWYECKON CBI3U

Bakueniume np e1cTaBUTENN HEOPTraHWUYECKUX BenlecTB. Hemeramiel u ux
coenuHeHud. MeTanibl U UX COEIUHEHUSI

4.1

Knaccudukanys u HoMEHKIATypa HEOP TAHUYECKUX COSTMHEHUI: OKCHJIOB
(comeoOpazyromue: OCHOBHEIE, KHCIIOTHBIC, aM(pOTEepHBIE)
¥ HecoJieoOp a3yrolme; 0CHOBAHUM (II€T0YHM U HEP ACTBOPUMBIE OCHOBAHUS);
KUACIOT (KUCIOPOACOepKAIIUE U OCCKUCIOPOHBIE, OJHOOCHOBHBIC U
MHOTOOCHOBHBIE); COJIEeH (CpEeIHUX U KUCIIBIX)

4.2

dusnyeckne U XHMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-HEMETAJIOB:
BOJIOPO/Ia, XJI0pa, KUCI0POa, Cep b, a30Ta, hocdopa, yriaeposaa, Kp eMHUS

4.3

PuU3nYECKUE U XUMHUYECKME CBOMCTBA TP OCTBHIX BEUIECTB-METAJIOB: JINUTHS,
HaTpWsi, KaJusi, MarHusd W KaJblusd,  aJIOMUHMS,  JKEJesa.
DIIEKTP OXUMUYECKUIN P ST HAIIP SDKEHUI METAJIIOB

4.4

OU3NYeCKUe W XHUMHUYECKHE CBOWCTBA BOJOPOJHBIX COEAUHEHUU
HEMETAJIOB: XJIOP OBOJAOP O/, CEPOBOIOPOAa, AMMHUAKA

4.5

duznyueckre 1 XUMUYECKUE CBOMCTBA OKCUI0B HeMeTalioB: cepbl (IV, VI),
azota (I, 1V, V), docdopa (IIl, V), yrnepoma (II, IV), xpemuus (IV).
ITonyyeHne OKCUI0B HEMETAIIIOB

4.6

XUMHUYECKHE CBOMCTBA OKCUAOB: MeTalioB [A — IITA rpynm, uuHKa, Meau
(I) n xene3a (IL, II). [Tonydenne OKCUIOB METAJITIOB

4.7

XUMHUUECKHE CBOWCTBA OCHOBaHMM U aM(OTEPHBIX TUAPOKCUIOB
(Ha TpuMepe TUAPOKCHUIOB aAJIOMUHUS, XKene3a, LHuHKa). [lomyuenue
OCHOBaHUH U aM(OTEPHBIX TUAP OKCUIOB

4.8

O6u1ue XAMUYECKUE CBOMCTBA KHUCJIOT: XJI0p OBOZOPOJIHOM,
Cep OBOJOPOIHOM, CEp HUCTOM, Cep HOM, a30THOM, (hoCHOp HOM, Kp EMHHUEBOM,
yroyibHOU. OcoOble XUMUYECKUE CBOMCTBA KOHIIEHTP UPOBAHHOM CEpHOU U
a30THOM KucnoT. [losydyenue kucnor

4.9

OO6uue xuMruYecKue CBOMCTBa cpeaHux coseil. [lonyuenue conen

4.10

HonyquI/Ie, CO6I/Ip dHHUC, paCIIO3HABAHUC BOAOPOIa, KUCIIOPOdd, aMMHAKa,
YIJICKUCIIOIO ra3a B J1a6op aTopuun

4.11

[Tonydyenne ammmuaka, CEpHOW M a30THOW KHUCIOT B IPOMBIIIICHHOCTH.
OO6urue cnocoObl NOJYUYEHUsI METAJIJIOB

4.12

I'enernueckast CBsI3b MCKAY KiIaCCaMHU HCOPTAaHUYCCKUX COCI[I/IHGHI/Iﬁ

XUMHUYECKUE P CakInun

70



OenepanpHas padouas mporpamMma | Xumus. 8—9 xmaccsl (6a30BbIA YPOBEHB)

5.1

Knaccudukanys XuMUYECKUX peakiMid MO Pa3iMuHbIM IpU3HAKAM: T0
YUCIY U COCTaBy YYacCTBYIOIIMX B PEAKIMUU BELIECTB, MO TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTENEHEN OKUCIEHHUSI XUMUYECKUX 3JIEMEHTOB

5.2

TemnoBoit 3pGeKT XUMUUECKOU PeaKIuu, TEP MOXUMUYECKUE Y aBHEHHUS.
DK30- U SHAOTEP MUUECKHE P EAKINU. Tep MOXUMHUUECKHUE yPaABHEHUS

5.3

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE p CaKIHN. OxkucauTenu
u  BoccraHoButenu. IIpomecchl OKHCIEHHST W BOCCTAHOBJICHHS.
DJEeKTp OHHBIN OaJlaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOM P eaKIuu

5.4

Teopust  DIEKTPOJUTHYECKOM  Aucconmanuud. KaThOHbBI, aHWOHBL
DIIEKTPOJUTBI U HEIJEKTPOIUTh. CHIIbHBIE W ClHA0bIe DJIEKTP OJIUTHL
CreneHb qUCCOLAAIINN

5.5

Peakimu noHHOTO 0OMeHa. Y CiI0BUs MPOTEKAHMS PEaKIIMiA HOHHOTO 0OMEHa,
TIOJIHBIE U COKP AlLICHHBIE NOHHBIC YPABHEHUS P CAKLINMI

XuUMHs U OKpyKarolas cpena

6.1

BemecrBa 1 maTepuanbsl B MOBCEIHEBHOM >KM3HM 4elOBeKa. bezomacHoe
UCIIOJIb30BaHME BEIIECTB M XMMHUYECKUX PEaKIuil B 1a00paTopuu v ObITY.
[IepBas mOMOIIb NP XUMHUYECKUX 05KOTaX U OTPABICHUAX

6.2

XHWMHUECKOE 3arpsi3HEHUE OKpYyXKawolehd cpenbl (KUCIOTHBIE 0K,
3arp si3HEHUE MOYBbI, BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 Mp €10TBPAILICHHS
[IpenenbHas gomycrumasi koHueHtpamums Bemiects (I1IK). Ponp xumun
B PEIICHUH PKOJOTHUYECKUX MpoOJieM. YcuieHne mapHUKOBoOro g dekra,
pas3pyleHrue 030HOBOTO CIIOS

6.3

ITpumenenue cepbl, a30Ta, pocdopa, yriaepoaa, KpEMHHS U UX COETUHEHUI
B OBITY, MEAUIIMHE, [TP OMBIILJIEHHOCTH U CEJIbCKOM X03siicTBe. [Ip umenenue
METaJJIOB M CIUIAaBOB (CTaJib, YyTyH, AIOpaJIOMUHUNA, OpoH3a) B OBITY U
NPOMBILUIEHHOCTH HUX coeauHeHuil. [loHsATHE O KOppO3uM METaJJoB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

6.4

[TpupomHbIE ICTOYHUKHU YTJICBOIOPOIOB (YTroJib, IPUPOJAHBINA Ta3, HedTh),
TP OTYKTHI UX TIep €p a00TKH (0€H3WH), KX POJIb B OBITY W TP OMBIIIIEHHOCTH

6.5

Hep BOHAYaJIbHBIE IIOHATHSA 00 OPTaHUYCCKHX BCHICCTBAX KaK O COCANMHCHMAX
yricpoaa (MeTaH, 9TaH, 3THWJICH, allCTUJICH, 9TAHOJI, TNIMICP MH, YKCYCHAasA
KHCJIOTa). IToasiTHE O OMOIOTHYECKH BasKHBIX BCHICCTBAX: KUPaAX, 6GJ'IKaX,
YIJICBOAAaX — U UX POJIA B JKU3HU YCIIOBCKA

Pacuertsr:

7.1

o popMynaM XUMHUECKUX COCTUHEHUM

7.2

Macchl (MacCOBOM) TOJIM PaCTBOP CHHOTO BEIIIECTBA B PacTBOpE

7.3

M0 XUMHUYCCKHUM YpPaBHCHHUAM
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