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MHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o XMMHH Ha YpOBHE OCHOBHOT'O 0011eT0 00pa30BaHuUs COCTABJICHA Ha OCHOBE
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (eaepalbHOU
paboyeil mporpaMMbl BOCIIUTAHUA U ¢ YYETOM KOHIIETILIMU IMPENoJaBaHusl yueOHOro mpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit @eneparmu.

[IporpaMma mo xumuM Aa€T MpeACTaBIEHUE O IeNAX, oOmiel crpaTeruu OoOy4yeHws,
BOCIIUTAaHUA M pPa3BUTHA OOYyYalOIIMXCS CpPEACTBAMU Y4eOHOro TMpenMeTa, YCTaHABIUBAeT
00s13aTeNIbHOE TIPEIMETHOE COJEepKaHUe, MPeIyCMaTpUBaeT paclpesielieHne ero mo Kjaccam u
CTPYKTYPHUPOBaHHUE TIO pa3aesiaM M TeMaM MPOrpaMMbl IO XUMHH, OTPEAEIsIeT KOJMUECTBEHHBIE
U KaueCTBEHHbBIE XapaKTEPUCTUKU COAEPHKaHH, PEKOMEHYEMYIO IOCIEeI0BATEIbHOCTD U3yUEHUs
XMMHUU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKH y4eOHOro mporiecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUaIOUINXCsl, ONPEaeIsIeT BO3SMOKHOCTHU MPEAMETA [ peau3alun
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTENbHOW MpPOrpaMMbl Ha YpPOBHE
OCHOBHOTr0 001Iero oOpa3oBaHms, a Takke TpeOOBaHMI K pe3yJibTaTaM OOyYEeHHsS XUMHUU Ha
YPOBHE LiesIel U3yYeHHs MPEeaMeTa U OCHOBHBIX BUIOB y4eOHO-IIO3HABATEIBHOU JESTEILHOCTH
00ydJaromierocs o OCBOCHUIO y4eOHOTO COIePKAHUS.

3HaHUe XUMUU CITYKHUT OCHOBOM 17151 POpPMUPOBAHUS MUPOBO33PEHUS 00yJaIOLIerocs, ero
MPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POpMHUpyEeMble XUMHUEH
NPECTaBICHUS O B3aMMOIIPEBPALLICHUAX YHEPTUU U 00 SBOJIIOLIMHU BEIIECTB B MPUPOJIE, O MYTAX
pelieHus: rI00albHBIX TPOOJIEeM yCTOWYMBOTO pPa3BUTHUSL UEIOBEYECTBA — CHIPHEBOIA,
9HEPreTUIECKOH, MUIIEBOH U SKOJOTHYECKON O€30MacHOCTH, MPOOIEM 3JpaBOOXPAHEHHUS.

N3yyenne xumun:

CHOCOOCTBYET pealM3alliil BO3MOXKHOCTEH Ui CcaMOpa3BUTHA U (OPMHPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111ei 1 PyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM ~ y4eOHOIl ~ NeATelNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAUMBIX KaK B IIOBCEJIHEBHOM JKHM3HM, TaK U B
npodecCuOHaNBHOM NeSTENIbHOCTH;

3HaKOMHUT €O CleUUu(UKOH HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI LEJIOCTHOIO
B3IJIA]a HA €JMHCTBO MPHUPOJIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU
€CTECTBEHHO-HaYyYHOU I'PaMOTHOCTH O00YyYaroIINXCs;

CHocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOUIEHHUS K €CTECTBEHHO-HAyYHbIM
3HaHMUSAM, K TpUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B HKOJIOIMYECKOE OOpa3oBaHUE
00yYaroIMxcsl.

JlanHble HampaBieHHs] B OOy4€HHU XHMHUHU OOECHEeUMBaIOTCS CHEIUPUKON Coaep KaHUs
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISIETCS MeJarornuecky alanTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEeTIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0O0IEro oOpa3oBaHUs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIUMHUCS CUCTEMbI NIEPBOHAYATIbHBIX MOHATUN XUMUHU, OCHOB HEOPraHUYECKOW XMMHUU U
HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MMOHSATUH OPraHUYECKON XUMUH.

CrpykTypa coiepkaHusi MPOrpaMMbl IO XUMHU C(HOPMUpPOBAHA Ha OCHOBE CHCTEMHOTO
nonxona k e€ mszydenuro. CopepkaHHe CKIAAbIBAETCS U3 CHUCTEMBI MOHATHH O XUMHYECKOM
JJIEMEHTE U BELIECTBE M CHCTEMbl NOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpHO OPTraHM30BaHbl MO MPUHIHUIY IOCIEI0BATEILHOTO Pa3BUTHs 3HAHHA Ha OCHOBE
TEOPETUUECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHHS,

— Ilepuoanueckoro 3akona J[. . MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4YEHHsI O CTPOCHUHU aTOMa U XUMHUYECKOH CBA3H;

— MPECTABICHUHN 00 AJIEKTPOIUTUUECKON TUCCOIMALINY BEIIECTB B paCTBOPAX.
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TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIMPUYECKU IIOIYUYEHHBIX H
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MTOCIIEIOBATEIHLHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIOJTHSS
(GyHKIMK OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOSHHS U BO3MOXKHOCTEH MPaKTHYECKOTO
NPUMEHEHUS U MTOJIyYEHUS U3Y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMmbl MO XHMMHHU CIIOCOOCTBYET (POPMHUPOBAHHUIO TPEACTABICHUS O
XMMHYECKON COCTABJISIIOMIEH HAyYHOW KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJBbI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAaHUIO U METOZAAM IO3HAaHUA B Hayke. M3yueHue Xxumun
MPOUCXOINT C MPUBJICUCHUEM 3HAHUM U3 paHee U3yUeHHBIX yueOHbIX IpeaMeToB: « OKpyKaroImui
Mup», «bronorus. 5—7 knacce»» u «dusuka. 7 Kiacey.

[Tpu n3ydyeHnr XuMUU MPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOM HAYKH KaK
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON EATEILHOCTH YEIOBEKa M KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJbTYpbl. 3aaya y4eOHOro MpeaMeTra COCTOMT B (OPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEWIIHMX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO’KEHUH, JOCTYMHBIX O000OIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
MPUOOLICHUN K HAYYHBIM METOJIaM ITO3HAHUS NIPH U3YUYECHUH BEILECTB U XMMUYECKHX PEeaKLuil, B
(¢bopMUpOBaHMM ¥ Pa3BUTUU T[IO3HABATEIbHBIX YMEHHUM U HX MPUMEHEHHMH B Yy4eOHO-
MO3HABATEIBHON M y4eOHO-HCCIeI0BATENbCKON AEATENbHOCTH, OCBOCHUN MpPaBUi 0€30MacHOro
oOpallieHus ¢ BEIIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Tpn m3yyeHNH XMMHUU HAa YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs Ba)XKHOE 3HAYCHHE
npuoOpesH Takue LeH, KakK:

— (popMupOBaHNE WHTEIUIEKTYaTbHO PAa3BUTOM JIMYHOCTH, TOTOBOWM K CaMOOOpa30BaHHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY NPUHATHIO pEIIeHUH, CIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSFOIIUMCS YCIIOBHSIM KHU3HH;

— HamnpaBlIeHHOCTh OOy4YeHHsS Ha CHCTEMaTH4YecKoe MpHOOIIeHne OOydJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  [IO3HaHUf,
(hopMUPYIOIIMM MOTHUBAILIMIO U Pa3BUTHE CTIOCOOHOCTEH K XUMUWU;

— obecrieyeHne YCIOBUH, CIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYarOIIMMUCS OIBITa
pa3HOOOpa3HON AESITENbHOCTH, MO3HAHUSA U CAaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIETEHIINI), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE AJIS PA3IMYHBIX BUAOB JESITEIBHOCTH;

— ¢opmupoBaHue 001el PYHKIMOHATBHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM
yyclie yMEHUI 00BSACHATh U OLIEHUBAThH SBJICHUS OKPY KAIOLIET0 MUPA, UCIIOIb3YsI 3HAHUS U OIIBIT,
HOJYYEeHHbIE MPU U3YyYEHUM XMMHHU, NMPUMEHATh UX IPU PELICHUH MpoOJieM B MOBCEAHEBHOM
KU3HU U TPYJIOBOM JESATEIBHOCTH;

— ¢opMHpOoBaHuE y 00yHaroIuXcs T'yMaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUsI LIEHHOCTH
XUMHUYECKUX 3HaHWM JJi1 BBIPAOOTKM SKOJOTMYECKHU LEJIecOo00pa3HOro MoBeACHUS B OBITY U
TPYZAOBON JEATEIBHOCTH B LEISIX COXPAHEHMS CBOETO 30POBbSl U OKPYXKAIOUIEH MPUPOIHOU
Cpeapl;

— pa3BUTHE MOTHBALIUHU K 00YUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKMX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npo¢uiis 1 HaPaBJICHHOCTH AaJbHEHUIIero 00yueHus..

OO61ee yMcno yacoB, OTBEAEHHBIX Ul U3YUYEHHs] XUMUU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus, coctaBisieT 136 yacoB: B 8 kacce — 68 yacoB (2 yaca B HeZlen0), B 9 kiacce — 68
4yacoB (2 yaca B HEZICIIIO).



COJAEPKAHUE OBYUEHUA

8 kiacc

IlepBoHaAYAIbHBIEC XUMHYECKUE TOHATHS

[Ipenmer xumuu. Posib XMMHM B KU3HM 4Ye€lIOBEKAa. XHMHUS B CHCTEME HayK. Tena u
BeecTBa. Gusnyeckre cBOMCTBA BEIECTB. ATperaTHOe COCTOsIHUE BenlecTB. [lonsTHe 0 MeTogax
No3HaHUs B XuMHH. YucThle BemecTBa U cMecH. CriocoObl pa3aeneHus CMECEH.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3J€MEHTbl. CHMBOJBl XUMHUYECKHX AJIEMEHTOB.
[IpocTeie 1 c10XkHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (opmyna. BameHTHOCTP aTOMOB XWMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAA aTOMHAast Macca. OTHOCUTENIbHAS MOJIEKYJIIpHas
Macca. MaccoBasi 1011 XUMHUYECKOTO AJIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas Macca. B3aumocBsI3p KOJIMuecTBa, Macchl U
YHclia CTPYKTYPHBIX €AMHUIL BenecTBa. Pacu€Tsl mo opmynam XUMHUYECKUX COETUHEHUI.

@u3nyeckue U XUMHUYECKHUE SBIICHUSA. XUMUYECKass peakuuss U €€ IMPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XuMuueckue ypaBHeHus. Kiaccuduxanus XuMuyeckux peakuui
(coenuHeHMS, PA3IOKECHHS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii sIxcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYZAOH, NMpaBUIaMHU pabOThl B JIaOOpATOPUHU U NpUEMAMU
oOpartieHusi ¢ 1aboOpaTOpHBIM O0OpYAOBaHUEM, M3yYEHHE M OMHCAaHHE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPTraHUYECKHUX BEIIECTB, HAOMIOACHNE (PU3NUECKUX (TUIaBICHNE BOCKA, TassHUE JIbJA,
pacThpaHue caxapa B CTyIKe, KUIIEHHWE U KOHJEHCAIUS BOJAbI) U XUMHYECKHX (TOpeHHE CBEYH,
NpOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMO/ICHCTBHE MeJIa C KUCIIOTO) sIBIEHUH, HAOI0AeHNE U
OTMCaHue MPU3HAKOB MPOTEKAHUSI XUMUYECKUX PeaKIHii (pa3ioKeHue caxapa, B3auMOIeCTBHE
CEpHOHN KHUCIIOTBI C XJOpUAOM Oapusi, pasznoxkenue ruapokcunaa menu (II) mpu HarpeBanmw,
B3aMMOJIeiicTBHE kemne3a ¢ pacTBopoM conu Menu (1), uzydenue cnocoOoB pa3aeneHus: cMecei:
C TMIOMOINBI0 MarHuTa, (UIBTPOBAHWE, BHINIAPUBAHUE, TUCTHILIAIMUSA, Xpomatorpadus,
pOBEJICHHE OYUCTKU MOBAPEHHOM COJM, HAONIOJACHHE U OMUCAHHE Pe3yJIbTaTOB IMPOBEICHUS
ONBbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3JaHUE MOJEIEH MOJIEKYJI
(ImapocTep>KHEBBIX).

BaxHeiiliue npeacTaBuTe I HEOPraHMYECKHUX BellleCTB

Boznyx — cmech razoB. CocraB Bo3nyxa. Kuciopox — 3J€MEHT M NIPOCTOE BEILECTBO.
Haxoxnaenue kuciopona B npupoje, Gu3nueckue 1 XMuMUYECKHe CBOMCTBA (peakuu ropeHus).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl TMONy4eHHsS KHUCIOpOJa B IJaboOpaTopuul U
IpOMBINIUIEHHOCTH. KpyroBopoT kuciopoaa B npupoje. O30H — aloTponHas MOAU(pUKaLuUs
KHCJIOPOAA.

TeroBoil >PQPeKT XUMHUECKON peaKIuH, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- H
SHIOTEPMUUYECKHE peakuuu. TOIMBO: yroip W MeTaH. 3arps3HEHUE BO3]yXa, YCUJICHHUE
HNapHUKOBOTO A (eKTa, pa3pylIeHre 030HOBOTO CJIOSI.

Bomopon — »nemMeHT M mpocTtoe BemecTBo. Haxoxkaenwe Bogopoda B MHPUPO/E,
(u3nueckre U XUMHUYECKUE CBOWCTBA, IPUMEHEHHUE, CTIoco0bI nostydeHus. Kuciaotel u conu.

Monsipablii 00bEM ra30B. Pacy€Tsl M0 XUMUYECKUM YPABHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Bona kak pacrtBopurens. PactBopbl. HacelmeHHbIE U
HEHACBIIICHHbIE PAcTBOpPbI. PacTBOpUMOCTh BelIECTB B BOJe. MaccoBasi 10js BELIECTBA B
pacTBope. XuUMHUYECKHEe CBoMcTBa BoAbl. OcHOBaHUA. Poilb pacTBOpPOB B MPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUEe NPUPOIHBIX BoJ. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanuss nHeopranmyeckux coemuHennid. Oxcunbl. Kmaccudukanus oxcumIoB:
coneoOpa3yroriue (OCHOBHBIC, KUCIOTHEIE, aM(oTepHbIe) U HecolieoOpa3yromue. HomeHnkarypa
okcuoB. usznueckre U XUMHUYECKHE CBOMCTBa OKCUIOB. [TomydyeHne okcuaos.
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OcuoBanmsi. Knaccudukanus OCHOBaHWUM: IMENOYM M HEPACTBOPUMBIE OCHOBAHWSL.
Homenknatypa ocHoBaHuil. dusznueckne W XUMHUYECKHE CBOMCTBAa OCHOBaHMil. [lomyueHwue
OCHOBaHUH.

Kucnotel. Knaccudukanus kucinor. Homenkmarypa kucinor. @usndeckue 1 XUMHUECKUE
cBoMcTBa KUCHOT. P akruBHocTH MetaiioB H. H. bekerosa. [Tonyyenue kucior.

Comu. Homenknarypa coseil. duznueckue U XUMUYECKHE CBOWMCTBA cosel. [lomyuenue
COJIEH.

['eHeTHUeckas CBA3b MEXK/y KIIACCAMH HEOPTaHUYECKUX COETMHEHUM.

Xumuueckuii Ikcnepumenm:

KauyeCTBEHHOE OIpe/ieNIeHUE COJepKaHMs KUCIOpoa B BO3AyXe, oJyuyeHue, cooupaHue,
pacrio3HaBaHWE M M3YyYCHHUE CBOHCTB KHCIOpOJA, HAOIIOJICHUE B3aMMOJICHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS U MpEKpalleHUs TopeHus (moxapa), 03HAaKOMIICHUE C
oOpaslaMu OKCHUJIOB U OIKMCAHHE WX CBOMCTB, IOJYy4Y€HHE, COOMpaHHE, pPACIO3HABAaHUE H
U3y4YeHHE CBOWMCTB Boaopoja (ropeHue), B3auMmojelcTBue Bomopoaa ¢ okcuaom menu (II)
(BO3MOIKHO HCITOJIb30BAHHE BUICOMATEPHAIIOB), HAOIIOIEHUE 00pa3IloB BEMICCTB KOJUYECTBOM |
MOJIb, HCCJIEIOBaHUE OCOOEHHOCTEW pAaCTBOPEHHUs BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTallaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHHE OOpa3lloB HEOPTraHWYECKUX BEIIECTB PA3JMYHBIX KJIACCOB,
HaOI0/IeHNEe W3MEHEHUs OKPAaCKH WHAMKATOPOB B PACTBOPAaX KHUCIOT W IIEJ0Yell, u3ydyeHue
B3aumojieiicTBus okcuaa menu (I1) ¢ pacTBOpoM cepHOI KMCIIOTHI, KUCIOT C METaIaMH, PeaKIuii
HEHUTpaIM3aluu, MOJy4YEeHNEe HEPACTBOPUMBIX OCHOBaHUH, BHITECHEHHUE OJTHOTO METaJlla IPyTrUM
U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BaxHellime KiIacchl
HEOPTaHUYECKUX COCTUHEHUID.

Hepuonunyeckuii 3akoH u Ilepuoanyeckas cucreMa xumuyeckux iemenros I, HU.
MenpgesieeBa. CTpoeHne aToMOB. XUMU4YecKas CBsi3b. OKMCINTEIbHO-BOCCTAHOBUTE/ILHbIE
peaxkuuu

[TepBbie MONBITKH KTaccU(DUKAIINT XUMUYECKUX dTIeMEHTOB. [IoHSATHE O rpyIIax CXOAHbBIX
3JIEMEHTOB (II[EJIOYHBIE U MIETIOYHO3EMETbHBIC METAJIJIbI, TAJIOTCHBI, MHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepPHBIE OKCHUJIBI U THAPOKCHUIBI.

[Tepuonnueckuii 3akoH. Ilepuomnueckas cucteMa XuMUYecKux siaemeHToB 1. .
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [lepuogudeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoabl u rpynmbl. Du3nuecKuil CMBICT
MOPSIIKOBOTO HOMEPa, HOMEPOB MEPUO/IA U TPYIIIHI DJIEMEHTA.

Ctpoenne aromoB. CoctaB artoMHbIX saep. HM3orombl. OnekTpoHbl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMUYECKUX IIEMEHTOB [leprnoandeckoil CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKAa XHUMHYECKOTO 3JIEMEHTAa IO €ro IMOJOXKEHUI0 B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PANyCca aTOMOB XMMHUYECKHX AJIEMEHTOB, METAJIUTMYECKUX
Y HEMETAJUTMUYECKUX CBOMCTB MO IPYIINaM U EPUOIAM.

3nauenue Ilepuoanyeckoro 3akoHa u [leproauyeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB
JUIs pa3BUTUA HayKu U npakTuku. J[. . Mennenees — y4€HbIl U IpayKJaHUH.

Xumnueckass  cBsa3b.  KoBasieHTHass ~— (mojisipHas W HEMOJIApHAsi)  CBS3b.
DIEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenb  okuciieHus. OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIE  peakiuu. [Iporecchbr
OKHUCJICHUSI U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii sIxcnepumenm:

M3y4YeHHe OOpa3lOB BEIECTB METAUIOB M HEMETAJNIOB, B3aUMOJICHCTBUE THUAPOKCUAA
[IMHKA C pacTBOpaMU KHUCIOT W IIEJI0YeH, MPOBEACHUE OIBITOB, HWILTIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHUS).

Mescnpeomemmoie ceazu
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Peanmauml MCKIPCIMETHBIX cBsI3el IIpu U3YyUCHUH XUMUU B 8 Kiacce OCYHICCTBIIACTCA
Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBCHHO-HAYYHBIX TOHATHH, TaK U TOHATHH, SBIISIOIIAXCS
CUCTCMHBIMH JJId OTACIIbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOI'O ITUKIJIA.

OOmme ecTeCTBEHHO-HAY4YHBIE TOHSATHS: HAyYHBIH (aKT, THIOTe3a, TEOpHs, 3aKOH,
aHaJIN3, CHHTE3, KIaccu(HUKaIMs, IEPUOTUIHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE,
U3MEpEHUE, MOJICITb, SIBIICHUE.

®usuka: marepus, aToM, DOJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIHJ, HW30TOIIbI,
pPaZlMOaKTHBHOCTh, MOJIEKYJIA, DJIEKTPUYECKHHA 3aps, BEIIECTBO, TEJNO, O0BEM, arperaTHoe
COCTOsIHUE BCIICCTBA, ras, (bI/I?)I/I‘-ICCKI/Ie BCJIMYHNHBI, CAWMHUIBI U3MCPCHUA, KOCMOC, IIJIAHCTHI,
3BE351, CoHIIE.

buonorus: dorocunTes, npixanue, buocdepa.

I'eorpadus: armocdepa, rumpocdepa, MuUHEpanbl, TOPHBIE TMOPOJbI, IOJE3HBIE
UCKOTIaeMble, TOIUTHBO, BOJIHBIE PECYPCHI.

9 kiaacc

BemecTBo M XuMH4YeCKasi peakuust

Ilepnonnueckuit 3akoH. Ilepumonnueckas cucrema Xxumuueckux dnemeHtoB [l H.
MenpeneeBa. CTpoeHHE AaTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMH CBOWCTB XHMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MNEPHUOAOB, Kajlks, KaJblUi U HMX COECIUHEHUN B COOTBETCTBUU C
IIOJIO’KEHUEM DJIEMEHTOB B [leprnoandeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHUYECKON CBsI3U. THIIBI KPUCTANIMYECKUX PELIETOK,
3aBHCHMOCTB CBOMCTB BEILIECTBA OT TUIA KPUCTAIIINYECKON PEMIETKU U BUJA XUMUYECKOH CBSI3H.
Krnaccudukanus u HOMEHKIATypa HEOPTaHMYECKHUX BEIIEeCTB. XMUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaCCaM HEOPraHMYECKHX COEIMHEHUMN, IEHETHYECKas
CBSI3b HEOPTraHUYECKUX BEILIECTB.

Knaccugukanus XuMUYECKUX peakluil Mo pa3IuyHbIM IpU3HAKaM (110 YUCIY U COCTaBy
YUYaCTBYIOIIHNX B PEAKIMH BEIIECTB, 110 TETIIOBOMY 3 (EeKTy, 10 N3MEHEHHUIO CTETICHEH OKUCIICHHS
XMMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 Y4YacTHIO KaTanu3aTopa). OK30- H
SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECKUE YPABHEHUS.

[TonsitTue o cxopocTu xuMudeckoi peakuuu. [loHsarue 06 oOpaTUMBIX M HEOOpPATHMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xumMnyeckom paBHOBeCHH. PaKTOPBI, BIUAIOLUINE HA CKOPOCTh XUMUYECKON
peakuuy U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peaKIyu, JJIEKTPOHHBIN OanaHc
OKHUCJINTEIbHOBOCCTAHOBUTEIbHOW  peakuuu. CocTaBleHHE ypaBHEHUH  OKHUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIM C UCTIOJIb30BAaHHEM METO/A AJIEKTPOHHOI0 OanaHca.

Teopust 3M€KTPOTUTHUECKON AUCCOLUAIMH. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHU3M IMCCOLMALNN BEIIECTB C PA3JIMYHBIMU BUIAMUA XUMHUYECKOM CBsA3U. CTENEHb
nuccouuanui. CHUiibHbIE U c1a0ble 3J€KTPOIUTHI.

Peakiun noHHOTO OOMEHA. YCJIOBUS MPOTEKAHUS PEAaKLUH MOHHOrO OOMEHa, MOJHbIE U
COKpalllEHHbIE MOHHbIE ypaBHEHHUs peakiuil. CBONCTBa KUCJIOT, OCHOBAaHUN U COJIEH B CBETE
npecTaBiIeHui 00 3JEKTpOTUTHYECKOW aucconuanuu. KadyecTBeHHbIE pPEakUMU Ha HOHBI.
[TonsiTuEe 0 THAPOIN3E COJIEH.

Xumuueckuit sIkcnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB
—METAJJIOB M HeMeTalioB (rpadura W anmasa), CIOXKHBIX BELIECTB (XJopuaa HaTpus),
UCCIIEJOBAHNE 3aBUCHMOCTH CKOPOCTHM XMMMUYECKOM pEaKkUMu OT BO3JEHCTBUS pa3IUYHBIX
(akTOpOB, HCCIIEI0OBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MPOIECCA IUCCOLMALNN
KUCJIOT, IIeJI04el U coJieil (BO3MOXKHO UCIIOIb30BAHNE BHICO MAaTEPHAIIOB), IPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU NPOTEKAaHUS peakluii MoHHOro obMeHa (oOpa3oBaHME OcajiKa,
BBIJICJIEHUE Ta3a, 00pa30BaHUE BOJIbI), ONBITOB, MJUTIOCTPUPYIOUIUX MPUMEPHl OKHCIUTEIHHO-



BOCCTAHOBUTENIBHBIX pEaKLUi (FOpEHME, peaklUu DPa3IoKEHMs, COEAVUHEHHUS), PACIIO3HABAHUE
HEOPraHMYECKUX BEIIECTB C IOMOINBIO KAuyeCTBEHHBIX pEaKIUil Ha WOHBI, peEIIeHHUEe
9KCIIEPUMEHTAIBHBIX 3a7au.

HemeTtanibl U uX coeiMHeHUsl

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTepHBIE
creneHu okucieHus. CTpoeHue M (U3MYECKHE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOrE€HOB.
XUMHYECKHE CBOWCTBA Ha IMpHUMEpPE XJopa (B3aUMOJEHCTBUE C METalJlaMH, HEMeTalljaMH,
miesoyamu).  XjopoBogopoa. ConsHas KHUCIOTa, XUMHUYECKHE CBOMCTBA, TIOJyYCHHE,
npuMeHeHue. JIeNcTBre XJ10pa U XJIOPOBOJOPOa Ha OPraHKU3M YeJloBeKa. BakHenne Xaopuasl
U UX HaXO0XJIEHUE B IPUPOJE.

OO6mas xapakrtepuctuka s1eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTeneHu okuciaeHus. CTpoeHue M (PU3MUYECKHE CBOMCTBA IMPOCTHIX BEILECTB
—KHUCJIOpOJia U Ccepbl. AJUIOTPONHbIE MOAN(DUKAIIUN KUCIOpOaa U cepbl. XUMUYECKHUE CBOWCTBA
ceprl. CepoBopopoj, cTpoeHue, (U3HMYECKHe W XUMHUYECKue CBOMCTBA. OKCHIBI CEepbl Kak
MIPEICTaBUTENN KUCIOTHBIX OKCHIIOB. CepHas KHCIOTa, (pU3MyecKue W XMMUYECKHE CBOWCTBA
(oOmue Kak mpeacTaBUTENs Kilacca KUCIOT U crieniupuieckre). XuMUYECKUE PEaKII|H, JICKAIIIe
B OCHOBE IIPOMBIIIJICHHOTO CII0c00a MOy4YeHUs CEpHOI KUCIOTHI. [[puMeHeHne cepHoi KUCTIOTHI.
Conu cepHOUl KHCIIOTHI, KauyeCTBEHHasl peakuus Ha cyibdar-uoH. HaxoxkmeHue cepbl U e
COCIMHEHUI B IPUPOAC. XUMUUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl COCIUHEHUSIMU CEpbl
(KUCTIOTHBIC JTOXK/IU, 3aTrPSI3HEHHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEOTBPAIICHHUS.

OOmast xapakTtepucThka 3JeMeHTOB VA-rpynnsl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHUpoJe, (U3NYECKUE WU
XHUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero Gu3n4eckne U XUMHYECKHUE
CBOWCTBA, MoJlyyeHue 1 npumeHenue. Coiau aMMOHHUSA, UX (PU3MUECKUE U XUMHUECKUE CBONCTBA,
npuMmeHeHne. KauecTBeHHas peakuys Ha MOHBI aMMOHHUSA. A30THas KHCJIOTa, €€ MOJIy4YeHHE,
¢usnyeckue M XMMUYECKME CBOHCTBa (0OIIME Kak MpeaCcTaBUTENs Kjacca KHUCIOT M
cnenupuyeckue). Vcnonp3oBaHWe HHUTPATOB M COJEH aMMOHHS B KadyeCTBE MHHEPAJIbHBIX
ynoOpeHnii. XUMHUYeCKoe 3arpsi3HEHHE OKpY’KaloIleld Cpefibl COeAMHEHUSIMH a30Ta (KUCJIOTHbIE
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, amuIoTporHble MOIU(PUKAIIH
dbocdopa, puznveckne u xumudeckue cBoiicta. Oxcun docdopa (V) u pochopHas kucinora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa, moiydeHue. McmonmpzoBanue ¢(ocdaroB B KauecTBe
MHUHEPaJIbHBIX YA00pEHUH.

O6mas xapaxrtepuctuka 31eMeHTOB IVA-rpynmnsl. OcoOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIEe CTENIEHU OKUCIEHHS. YTIEpOJ], alJIOTPONHbIE MOAU(DUKAILIMH, PACIPOCTPAHEHUE B
npupojie, Gpusnueckue U XMUMH4YecKrue cBoicTBa. Ancopouus. KpyroBopor yriaepoaa B npupoe.
Oxcuapl yraepona, Ux (pU3NUecKue U XMMHUYECKHE CBOICTBA, IEHCTBHE HA JKUBbIE OPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. JKOJOTUYECKHE TPOoOIeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTE3a IN100aJbHOTO MOTEINICHUs KJIMMaTta, HapHUKOBBIN 3¢(dext. YronpHas kuciora u eé
coiu, X (U3MYECKHe M XHMMHUYECKHE CBOICTBa, MolydeHHe U npuMmeHeHHe. KauecTBeHHas
peakuus Ha KapOOHaT-HOHBI. Mcnonb30BaHNe KapOOHATOB B OBITY, METULIMHE, TPOMBILIUIEHHOCTH
U CEJIbCKOM XO35IMCTBE.

[TepBoHauyanbHble MOHATUS 00 OPraHUYECKHX BEIIECTBaX KaK O COEIMHEHUSX YIIIepoja
(MeraH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJ, TJIMLEPUH, YKCYCHas KucioTa). [IpupoHbie nCTOUYHUKN
YTIEBOIOPOAOB (YyToJib, MPUPOIHBIN ra3, He(Th), MPOIYKTH UX MepepadoTku (OEH3UH), UX POJIb
B OBITY ¥ TIPOMBINUICHHOCTH. [OHSITHE O OMONOTMYECKH Ba)KHBIX BEUIECTBAX: )KHpaxX, Oenkax,
yIJI€BOAAX — W HMX POJM B JKU3HM 4eJoBeKa. MarepuaabHOE €IMHCTBO OpPraHUYECKHUX H
HEOPraHUYECKUX COEAUHEHUN.

Kpemuuii, ero ¢usumueckue M XHUMHUYECKHE CBOWMCTBA, IOJyuYe€HHE U INPUMEHEHHE.
CoenuHenus kpemHusi B npupoge. OOmme mnpexacraBieHuss o0 okcuge kpemuus (IV) u
KpeMHHEeBOM kucnoTe. CHIIMKAThl, UX UCIIOJIb30BaHKE B OBITY, B IPOMBILIUIEHHOCTH. Baxuelme



CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, I[IEMEHT, OeToH, kene300eToH. I[Ipobiemsl
0€301MacHOTO UCIOIb30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii Ixcnepumenm:

M3y4yeHue o0pas30B HEOPTraHUUECKUX BEIECTB, CBOMCTB COJSTHOW KHCIOTHI, IPOBEIACHHE
KAueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAONIOJACHUE MPU3HAKOB UX MPOTEKAHUS, OIbITHI,
oTpaxaromue (u3NYecKue U XUMUYECKHE CBOWCTBA TaJlOTEHOB U UX COEIUHEHUHN (BO3MOXHO
UCTIONB30BaHUE BUJACOMATEPUAIOB), O3HAKOMIIEHHE C 0O0pa3laMu XJIOPUIOB (TaJIOTCHUIOB),
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COeAMHEHUSAMHU (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpHANIOB), HAOMIOJeHWe Tmpolecca OOyriuMBaHUs — caxapa TOJI  JIeHCTBHUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YyYECHUE XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOM
KHUCJIOTHI, TIPOBEJCHUE KA4YeCTBEHHOW peakiuu Ha Cyib(paT-HOH U HAOIOJIEHUE MpHU3HaKa eé
MPOTEKaHUs, 03HAKOMJICHHE C (DU3UYECKUMH CBOMCTBaAMHU a30Ta, ¢ochopa M MX COCTUHECHUM
(BO3MO>KHO HCIIOJIb30BaHHE BUEOMATEPHATIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YI0OpEHHIA,
NojlyueHue, coOupaHue, pacrno3HaBaHUME M H3Y4YEHHE CBOMCTB aMMHaka, I[pPOBEACHUE
KaueCTBEHHBIX PeaKIMii Ha MOH aMMOHHUSI U (pochaT-HOH U H3yUeHUE MPU3HAKOB UX MPOTEKAHMUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MEJbI0 (BO3ZMOKHO HCIIOJIb30BAHUE
BUJICOMATEPHATIOB), H3Y4YCHHE MOJeNeld KPUCTAIMYECKHX pPEmETOK anMasza, rpadura,
(ynnepeHa, 03HaKOMJIEHHE C ITPOLECCOM a/ICOPOIIUU PACTBOPEHHBIX BEUIECTB aKTHUBUPOBAHHBIM
yTIEM U yCTPOMCTBOM MIPOTHUBOTA3a, MOTY4YeHHE, COOMpaHue, paclio3HABaHUE U U3YUCHHE CBOWCTB
YTJEKUCIIOro ra3a, NpOBEJCHHE KaueCTBEHHBIX peakiuil Ha KapOOHAT M CHUJIMKAT-UOHBI U
W3yuY€HUE T[PU3HAKOB HX [MPOTEKAHUSA, O3HAKOMJIEHHME C MPOAYKIHMEH CHIMKATHOMN
IIPOMBIIUIEHHOCTH, PEIIEHNE SKCIIEPUMEHTAIbHBIX 3aJ1a4 110 TeMe «BakHelme HeMeTaJlIbl U UX
COCJIUHEHUS.

MeTaJuibl M MX COEIMHEHUS

OO0mass XapakTepUCTUKA XHMHYECKUX OJJIEMEHTOB — METAJUIOB HAa OCHOBAHHH WX
nosioxkeHus B [lepuonnueckoii cucreme xumuieckux snemeHToB Jl. 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBA3b M METALIMYECKas KpHUCTAJTUYecKas
peméTka. DJIEKTPOXUMUYECKUA pAJl HaNpsHKEHUH MeTawioB. Du3nyeckne M XUMHYECKUE
cBoiicTBa MeTaymoB. OOmmue CrocoObl MOMy4YeHHs] METaIIOB. [IOHATHE O KOPPO3HH METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uH. CriaBsl (CTaib, YyTyH, JIOPATIOMUHUAN, OpOH3a) U
UX MPUMEHECHHE B OBITY U MTPOMBIIIIJICHHOCTH.

[[{erounble MeTambl: oJ0KeHUE B [lepuoauueckoil cucteMe XUMUUECKUX 31€MEHTOB /.
N. MenneneeBa, CTpOCHHE MX aTOMOB, HaxoXJeHWE B mpupojae. OU3nvecKkue U XUMUUYECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJUIOB U UX COCIMHECHUM.

[IlenoyHoO3eMeNnbHBIE METAJUIBI MAarHuii M KaubLui: MojoxeHue B Ilepuonnueckon
cucreme xumuueckux anemeHToB [[. M. MenpeneeBa, CTpoeHHME HX aTOMOB, HAXOXICHHE B
npupoae. Puznueckue U XMMUYECKHE CBOICTBA MarHus W Kajblus. BakHelue coequHeHus
KaJbIus (OKCUJ, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTPaHEHUSI.

Amomunuii: nonoxenue B Ilepumoanueckoil cucteme xumuyeckux saemeHToB [ U.
MenneneeBa, CTpOCHHE aTOMa, HaXOXJIeHUE B Tpupoae. Ousznyeckre U XMMHUYECKUE CBOMCTBA
anmroMuHHS. AM(OTEpHBIE CBOWCTBA OKCUIA U TUIPOKCHIA AIFOMHHHUS.

Kenezo: mnonoxenne B llepmoamueckoid cucreme xumuyeckux daemeHtoB J[. W.
MeneneeBa, CTpOEHHE aTOMa, HaXOXJAE€HHUE B mpupoae. Ouznyeckre U XUMMUYECKUE CBOMCTBA
xene3a. Okeunpl, ruapokeupl U conu skenesa (II) m xenmeza (III), mx cocras, cBoiicTBa H
MOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pasllaMM METaUIOB M CIUIaBOB, MX (PU3NYECKUMHU CBOICTBaMH,
W3Y4YEHUE PEe3yJbTATOB KOPPO3UU METAIIOB (BO3MOXHO HCIOJIb30BAaHWE BHUACOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJEHCTBUS OKCUIA KalbIUs U HATPUS C BOIOHM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB KECTKOW BOBI, MpOLIeCCa TOPEHUs Kejie3a B
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KHCIIOpOJe  (BO3MOXXHO  HCIIOJIb30BAaHHWE  BUJIEOMATEPHANIOB), MPU3HAKOB  MPOTEKAHUSA
KayeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajablUs, aIFOMUHUS, IMHKa, kene3a (II) u sxenesa
(IIT), menu (II), HabmrogeHne M ONMUCAHUE MPOIECCOB OKPAIIMBAHMS IJIAMEHW MOHAMHU HATPHS,
KaJusl U KaJbliig (BO3MOXHO MCIIOJNIB30BaHHE BUAECOMATEPUAJIOB), UCCIEeI0BaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS M THIPOKCH/IA IIMHKA, PEIICHHE YKCIIEPUMEHTAIBHBIX 33]a9 TI0
TeMe «BakHelme MeTauibl ¥ UX COEAUHEHUS.

XuMus U OKpY:KAK0IIAs cpeaa

BemectBa 1 MaTepuansl B NOBCEIHEBHOM KU3HM 4YeIOBEKa. be3omacHoe UCnoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. [lepBas moMomp Mpu XUMHUYECKHUX OXKOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIeH cpebl (MpeebHas JOMyCTUMAas KOHIICHTPAIIHS
BemecTs, ganee — [1J1K). Posb xuMuu B perieHuN 3KOJIOTMYECKUX MPOOIIeM.

Xumuueckuii skcnepumenm:

M3y4deHre o0pas3IoB MaTEPHAIIOB (CTEKIIO, CTIAaBBbl METAIIOB, MTOJIUMEPHBIC MaTepHaIIbI).

Mescnpeomemmuuoie céazu

Peanuzamus MexnpeIMeTHBIX CBA3EH MpU U3yUYeHUU XUMHUH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX OHITHH, TaK U MOHATHH, SBJISTFOITUXCS
CUCTEMHBIMU JJISl OTJICNBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0me ecTecTBEHHO-HAyYHbIC TMOHATHS: Hay4dHbId (akT, TUIOTE3a, 3aKOH, TEOopus,
aHaJIN3, CUHTE3, KJIaccu(UKaIus, NepuoIuIHOCTh, HAOII0IeHHE, SKCIIEPUMEHT, MOJICIMPOBAaHUE,
U3MEpEeHHEe, MOJICTh, SIBJICHUE, TTAPHUKOBBIN () (PEKT, TEXHOTOT S, MaTePHAITBI.

®duszuka: Marepusi, aToM, OJIJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
pPaIuOaKTUBHOCTb, MOJICKYJIA, OJJIEKTPUUYECKUN 3aps]l, TPOBOJHUKH, IOITYNPOBOJIHHUKH,
TUDIIEKTPUKHU, (DOTOSTIEMEHT, BEIIeCTBO, Tello, 00BEM, arperarHoe COCTOSHHE BelIecTBa, ras,
pacTBOp, paCTBOPUMOCTh, KPUCTALUTUIECKAs PEIIETKA, CIUIABbI, PU3NICCKUE BETUIHHBI, €MHHIIBI
U3MEepEeHHs], KOCMUYECKO€e MTPOCTPAHCTBO, TMIIaHEeThl, 3BE3/1b1, COHIIE.

buonorus: ¢otocunres, neixanue, 6mocdepa, IKOCHCTEMA, MHUHEPAJIbHBIE yIO0OpeHus,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENIbHBIE BEIIECTRA.

['eorpadus: armocdepa, rumpocdepa, MuUHEpaATbl, TOPHBIE TIOPOJbI, IOJE3HBIC
HCKOIIaeMble, TOIUIMBO, BOAHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUAA

JIuyHOCTHBIE Pe3yJbTaThl

JlugHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTUTAIOTCS B X0Jie 00OYYEeHHsI XMMUU B €IMHCTBE Y4eOHOIN U BOCIIUTATEIHHON JIeATEIHHOCTH B
COOTBETCTBUHN C TPpaAUIIUOHHBIMHA pOCCI/IfICKI/IMH COIHNOKYJIbTYPHBIMU n AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHATHIMU B OOIIECTBE MpaBWJIaMA U HOPMAaMH TMOBEACHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHS U COITUATM3AIINYA 00YUYaIOIIUXCSI.

JIMdHOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM HO3UTHBHLIX IIEHHOCTHBIX OPHGHTaHHﬁ U paClIMPCHUC OIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTpuOTHYECKOr0 BOCTIUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacJICIUu, ITOHHMMAaHHA 3HA4YCHUA XUMHUYECKOU HayKHW B JXWU3HHU COBPEMCHHOI'O 06HICCTB3,,
CIIOCOOHOCTH BJIAJETh TOCTOBEPHOU MHGpOpMaIMell O MEPeIOBBIX TOCTHKEHUSX U OTKPBITHIX
MHUPOBON U OTEUECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSX 00 ycTpoWcCTBe
MuUpa U o0IIeCTBa;

2) rpasKaIaHCKOr0 BOCIIUTAHUS:

MPEJICTABICHUST O COIMAIIBHBIX HOPMax W MpaBWJIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHUKATUBHOM KOMIICTCHTHOCTH B 0OIIIECTBEHHO TTOJIE3HOM,
y4eOHOMCCIEIOBATENbCKOM, TBOPUYECKOM M JAPYrUX BHUAAX MACSITENBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOM COBMECTHOM ESITEILHOCTHU MPHU BHITIOJIHEHUH YUe€OHBIX, TO3HABATEIIBHBIX 33]1a4,
BBITIOJTHEHHH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX MPOEKTOB, CTPEMIICHUS K
B3aUMOIIOHMMAHUIO W B3aMMOIIOMOIIM B ITPOLECCE 3TOU yqe6H0171 ACATCIIBHOCTH, TOTOBHOCTH
OIICHUBAThH CBOE MOBEJICHHE 1 TIOCTYIKU CBOMX TOBAPHILEH C MO3UIIUU HPABCTBEHHBIX M TIPABOBBIX
HOPM C Y4ETOM OCO3HAHHMS NOCJIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 NO3HAHUS:

MHUPOBO33PEHYECKUE  MPEJICTaBICHUs O BEHIECTBE M  XMMHYECKON  peakiuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJSIOIIUE OCHOBY s
MOHMMAaHUSA CYIITHOCTU HAYYHOU KapTUHBI MUPA, IIPE/ICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHA MMPUPOABI, B3AUMOCBA3AX YCIIOBCKA C HpHpOI[HOfI CpGI[Oﬁ, O pOJIM XUMHH B IMO3HAHUU
3TUX 3aKOHOMEPHOCTEH;

MMO3HABATCJIbHBIC MOTHBBI, HAIIPABJICHHBIC Ha IMOJIYUYCHHUC HOBBIX 3HAHUU 110 XHUMHU,
HeoOXoauMble Il OOBSCHEHUS HaONI0aeMbIX MPOIECCOB M SIBJICHMI, IO3HABATEIbHOM,
UH(POPMALIMOHHON M YUTATEIbCKON KYJIbTYphI, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIBHOIN pabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, NOCTYMHBIMH TEXHUYECKUMHU CpEICTBAMU
WH(GOPMAIIMOHHBIX TEXHOJIOTHH;

uHTepec K OOyYeHHIO U MO3HAHMIO, JI0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HMCCIIEIOBATEIbCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YeHHS B ajbHeHIIeM;

4) popmupoBaHus KyJIbTYpPbI 310POBbA:

OCO3HAaHWE IIEHHOCTU KH3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3JI0pPOBBI 00pa3 >KW3HH, OCO3HAHUE IIOCIEIACTBHI W HENPUSITHE BPEIHBIX
MPUBBIYEK (YIMOTPEOJEHUST aJIKOTOJs, HAPKOTHKOB, KYyPEHHs), HEOOXOIUMOCTH COOIIOCHUS
npaBui 6€30MaCHOCTH MPHU 0OpaIIEHHH C XMMUYECKHMH BEIIECTBAMU B OBITY M peabHOM )KU3HU;

5) TPy10BOro BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY U3YUCHHIO MTPOQECCUil U TpyAa pa3InuyHOTO POJia, YBAXKCHHE K
TPYIy U pe3ybTaTaM TPYyA0BOM AESITETbHOCTH, B TOM YUCJIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOp WHIUBUAYAJIbHOW TPACKTOPUU MPOJOJIKEHUS
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o0pa3zoBaHus ¢ Y4ETOM JTUYHOCTHBIX WHTEPECOB M CHOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
UHTEPECOB U TMOTPEOHOCTEH, YyCHemHoW mnpodecCHOHANbHON MAeATeIbHOCTH W Pa3BUTHUS
HEOOXOMMBIX YMEHHUH, TOTOBHOCTh aJIalITUPOBATHCS B MPOGECCHOHATBHOM CpeIe;

6) 5K0J10rMYEeCKOro BOCIIUTAHUSA:

AKOJIOTHYECKH I1eJIECO00pa3HOe OTHOIICHUE K MPUPO/IEC KaK UCTOYHMKY KU3HU Ha 3emiie,
OCHOBE €€ CYIECTBOBaHHS, MOHUMAHUE IIEHHOCTH 30POBOTO0 M 0e30macHOro odpasa >KH3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYCCKOMY W TICHXHYECKOMY 3JI0POBBIO,
OCO3HaHHWE LIEHHOCTH COOJIOICHUS TPaBUi OE30MacHOTO MOBEACHHS TP paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYalLMsIX, YTPOKAKOIINX 3I0POBBIO U YKU3HU JIFOJIEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJy4YaeMble MPU H3yUYEHUU XUMUU, JUIS PEIICHUS
3a71a4, CBA3aHHBIX C OKPY’KAOLIEH MPUPOJHON CPEIOH, ISl MOBBIIICHHS YPOBHS 3KOJIOTHYECKOMN
KyJbTYpPbl, OCO3HAHUS TJI00ATFHOTO XapaKTepa SKOJIOTHYECKHX MPOoOJieM U MyTel MX pelieHus
MOCPEACTBOM METOAOB XUMHH, YKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOACTBOBATHCA UM B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMATIBHON MPAKTUKE.

MeTanpeaMeTHbIe Pe3yJabTAThl

B cocraBe merampeaMeTHBIX PE3ylbTaTOB BBLACIAIOT 3HAYMMBIE IS (HOPMHUPOBAHHS
MHUPOBO33pEHUsSI OOIICHAYYHBIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUIN, TUNOTEe3a, (aKT, CHCTeMa,
MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUIEOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LIETTOCTHOW HAay4YHOW KapTUHE MHpA, U YHHBEPCAJIbHBIE yueOHBbIC NEWCTBUS (IMO3HABaTEIbHBIC,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YI€OHOMN ACATEIHHOCTH.

Ilo3HaBaTebHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS

ba3oBble Jjornueckue AeMcTBHUA:

YMEHHUS HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] TPU OCBOCHUM 3HAHUM:
PacCKpBIBAaTh CMBICII XUMHUYECKUX MOHSATHHN (BBIIETATh MX XapaKTePHbBIE MPU3HAKH, YCTAaHABINBATh
B3aMMOCBSI3b C APYTUMHU TOHSATHSAMH), HCIIOJIB30BAaTh TMOHSATUS IS OOBSICHEHUS OTAEIbHBIX
(hakTOB U SIBJICHUH, BHIOWPATh OCHOBAHUS U KPUTEPUH TS KJIACCU(DUKAITUN XUMHUECKUX BEIIECTB
U XUMUYECKUX DPEaKIMi, yCTaHABIMBATh MPUYMHHO-CIEACTBCHHBIE CBSI3U MEXIy OOBEKTaMHU
W3YUYEHHUS, CTPOUTH JIOTHUECKUE PACCYXKICHUS (MHAYKTHUBHBIC, NEIyKTUBHBIC, MO aHAJIOTHH),
JIenaTh BBIBOJIBI M 3aKJIIOUYEHHS,

yMEHHE MPUMEHSTh B MPOIECCe MO3HAHUS MOHATUA (MMPEIMETHBIC U METaNpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENHU, HCIOIb3yEeMble B XHWMHUH, MPEOOPa3OBBIBATH IIUPOKO
MPUMEHSEMbIE B XUMHH MOJCIIbHBIC TPEICTABIICHUS — XUMHUUYECKHI 3HaK (CHMBOJI JJICMEHTA),
XUMHYeckass (opMysia W ypaBHEHHE XUMHUYECKOW peaklud — TMPU pPEIIeHud ydeOHO-
MO3HABATENIbHBIX 3aJlad, C YYETOM OTHUX MOJICTBHBIX TPEJCTABICHUN BBISABIATH W
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3yYaeMbIX OOBEKTOB — XUMHUYECKUX BEIICCTB H
XUMUYECKUX PEaKIMi, BBISBISITH OOLIHME 3aKOHOMEPHOCTH, MPUYMHHO-CJICJCTBEHHBIE CBSI3H U
MPOTUBOPEYHS B U3YUAEMBIX IpOIIeccaX U SBJICHUSX.

Ba3oBble HcciienoBaTeIbCKHE JeHCTBYS:

YMEHHE HKCIOIb30BaTh MOCTABIECHHBIE BOMPOCH B KaU€CTBE MHCTPYMEHTA MO3HAHUS, a
Tak)ke€ B KauyeCTBE OCHOBBI g (OPMHUPOBAHMS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMbIX CYKICHHII;

npuoOpeTeHNe OMbITa MO IJIAHHUPOBAHUIO, OPraHU3alMU U TMPOBEACHUIO YUYEHUYECKUX
SKCIEPUMEHTOB, YMEHHE HAOIOAATh 32 XOJ0M IIPOLIECcCa, CAMOCTOSATEILHO TPOTHO3UPOBATh €r0
pe3ynbTaT, (OopMyIUpoBaTh OOOOIICHHS M BBIBOJBI IO pe3ysibTaTaM IPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIIATh OTYET O MIPOCIAaHHOU padoTe.

Pab6ora ¢ undopmanueii:
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yMEHHE BbIOUpaTh, aHAIU3UPOBATh U HHTEPIPETUPOBATH NHPOPMALUIO PA3IUUYHBIX BUIOB
¥ GOpM IpeCTaBICHHS, TOTYYaeMyI0 U3 Pa3HbIX HICTOUHUKOB (HAyYHO-TIOMYJISIpHAs JIUTepaTypa
XMMHUYECKOT0 COJIepKaHusl, CIIpaBOYHbIE TOcOOUs, pecypchl HTepHeTa), KpUTHUECKU OLIEHUBATh
NPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHSTH Pa3InYHbIE METO/IbI U 3aIIPOCHI MPU OUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIUX JaHHBIX, HEOOXOAMMBIX JJIsl BHIITOJHEHHS yUeOHbIX U MO3HABATENbHBIX 3a/1a4
OTIPENIENIEHHOTO THUMA, MPHOOPETEHHE OIbITa B 00JACTH HWCIOJIH30BAHUS WH(POPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYPOU aKTUBHOTO MCIIOJIb30BAHMS PA3IMUHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAJIbHYIO (OpPMY MpeACcTaBICHUS
UHPOPMALIMU U WUIIOCTPUPOBATH pellaeMble 3a/ladd HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu popmamu rpaduKe U 1X KOMOMHAIIASMU;

YMEHHE MCIOb30BaTh M aHAIM3UPOBATh B Ipolecce y4eOHOW M HCCleI0BaTeIbCKON
NEeSITeIbHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CETHCKOTO X03HCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaloLIeH MPUPOAHOMN CPEbl.

KomMMyHMKaTHBHbBbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

yMEHHUs 3aJaBaTh BOIpOCHl (B xojae auanora W (WiM) JHUCKYCCHM) IO CYIIECTBY
oOcyxxgaemMoil Tembl, (OpPMyYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTENIBHO BBIOJHEHUS
IIPEIJIOKCHHON 3a/1a4u;

YMEHHUS IPEJICTABIISITh OTYyYEHHBIE PE3YJIbTAaThl I03HABATEILHON 1€ATEIbHOCTH B YCTHBIX
U THMCbMEHHBIX TEKCTax; JAeJNaTh INPE3CHTALUI0 pE3YJbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCTIEpUMEHTa (J7a00paTOPHOTO OMBITAa, JAOOPATOPHON pPabOTHI MO HCCIEAOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOI 0 MPOEKTa);

yYMEHHS Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEJIbLHOMN U
UCCIIEI0OBATEIILCKON JIEATENIbHOCTH TPHU PEIIEHUH BO3HHUKAIOMIMX IMPOOJeM Ha OCHOBE Yyu&Ta
OoOLIMX HMHTEPECOB M COIJIacoBaHMs MO3UIUN (00CyXIeHUs, 0OOMEH MHEHHSIMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIASA COBMECTHBIX AEUCTBUM, ONPENEICHNE KPUTEPUEB 10 OLIEHKE KauecTBa
BBITMIOJTHEHHON pabOoThI U IpyTHeE).

PerynsiTuBHbIC yHHBepcaabHbIe y4eOHbIC 1CHCTBHS:

YMEHHUE CaMOCTOSITEJIHO ONPEAEIIATD LEIN ACSITEIbHOCTH, IIJIaHUPOBAaTh, OCYIECTBIIATD,
KOHTPOJHMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENbHOCTb, BBHIOMPATH
HanOoJsee 3P PeKTUBHbIE CLIOCOOBI pEIIEH!Us yUEOHbIX U 03HABATEIbHBIX 33124, CAMOCTOSTENILHO
COCTAaBJIATh UM KOPPEKTUPOBATH IPEUI0KEHHBIN aJITOPUTM JIEHCTBUM IIPU BBIIIOJIHEHUH 33 JaHUN
Cc yu4éTOM IIOJyYeHMs HOBBIX 3HAHMM 00 HU3yuyaeMbIX OOBEKTaX — BELIECTBAX M pPEAKLUsX,
OLICHMBATh COOTBETCTBUE MOJIYUYEHHOI'O pe3yJibTaTa 3asBICHHON 11€JIM, YMEHUE UCII0JIb30BATh U
AHAJIN3MPOBATh KOHTEKCTHI, IPEAJIaracMbIe B YCIOBUH 3aJaHUM.

IIpeameTHbIe pe3yJbTaThl

B cocraBe mnpenMeTHBIX pe3yJNbTaTOB IO OCBOCHUIO OO0S3aTEIBHOTO COJEPKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepasibHOW paboyell TPOrpaMMoOM, BBIJCISIOT: OCBOCHHBIC
00yyaromuMuUCsT Hay4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI NEHCTBUM, BUIBI JEATETHLHOCTH IO
MOJTyYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALlNH, TPEOOPa30BAHUIO U MPUMEHEHHIO B Pa3IMUHBIX
y4eOHBIX M HOBBIX CUTYaIUsX.

K xonmy obydenust B 8 kiiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHHA:

* PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATHUN: aTOM, MOJIEKYJa, XUMUYECKUI
AJIEMEHT, NPOCTOE BELIECTBO, CJIOXKHOE BEILIECTBO, CMeCh (OJHOpPOIHAs U HEOIHOPOJAHAsA),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAs W MOJIEKYyJIApHas macca, KOJIWYECTBO BELIECTBa, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Jsl XUMHYECKOTO 3JEeMEHTa B COCIUHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIHHOCTh, CTENIEHh OKUCICHUS, XUMUYECKas
peaknus, KiacCU(pUKaAMsg pEeaKkUui: peakiuu COSAMHEHHs, PEaKLUUU PAa3JIOKEHUs, PEeaKUuu
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3aMelleHus], peaKuiu 0OMEHa, 9K30- U HHI0TEPMUYECKUE PEaKLnH, TeIIOBON 3 (dEKT peakiuu,
SIIPO aTOMa, DNIEKTPOHHBIN CIOM aToma, aTOMHas OpOUTallb, paJuyCc aTOMa, XUMUYECKas CBS3b,
NOJISipHAasl U HEMOJsipHas KOBaJEHTHas CBs3b, MOHHAs CBA3b, WOH, KaTHOH, aHHUOH, PacTBOP,
MaccoBasi 10Jis BellecTBa (MPOLIEHTHAs KOHIICHTPAIlHs) B paCTBOPE;

* WULTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATUA W TPUMEHATHh ITH
MOHATUS ITPU ONHUCAHUM BEIIECTB U UX MPEBPAIICHUI;

* HCIIOJIB30BATh XHMMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJIEHUS (OpPMYJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

* OIPENENSITh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTENEHb
OKHCJICHHUS JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPUHAIEIKHOCTH BEIIECTB K OMPEAeIEHHOMY
KJIACCy COCAMHCHHWH TO QopMmylsiaM, BHJ XUMHYECKOW CBs3M (KOBAJCHTHAs W HWOHHAs) B
HEOPTraHWYECKUX COCTUHECHUSIX;

* packpeiBath cmbici Ilepuoamueckoro 3akona . M. MenneneeBa: Q1eMOHCTPUPOBATH
MOHUMAaHUE NMEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT X MOJOXKEHUS B
[leproauueckoii cucteme, 3aKOHOB COXpPaHEHMSI MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHA ABOTapo;

* OMMMCHIBATh M XapaKTepu3oBaTh TabmuunHyio ¢Gopmy llepmommueckoit cuctembl
XUMHUYECKHUX SJIEMEHTOB: pa3Nnyarh MOHATUS «TJIaBHAs MoArpynmna (A-rpynmna)» U «mododHas
noarpynmna (b-rpynma)y», manbie u OonbpIIne MEpUONBI, COOTHOCUTH OOO3HAYEHHUS, KOTOpHIC
umerorcsi B Tabnuue «llepuonnyeckas cuctema xumuueckux snementoB Jl. . Menneneesa» ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOSHHSI aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3aps] aJipa,
o011ee YUCIIo 3JIEKTPOHOB U PACHpPEeIeICHUE UX 110 JIEKTPOHHBIM CIIOSIM);

* KIaccu(UUUPOBATh XMMHUYECKHUE DJIEMEHThI, HEOPIaHUYECKUE BEIIECTBA, XUMUUYECKUE
peaxiuu (10 YKUCIY U COCTaBY YYaCTBYIOIIUX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3D (DeKTy);

* XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEUIECTB PA3IUYHBIX
KJIACCOB, MOATBEPK/Jasi OMMCAHUE MPUMEpPaMU MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

* IPOrHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOTO COCTAaBa,
BO3MO>KHOCTH NPOTEKAHUsI XUMUYECKHX IIPEBPALICHUN B Pa3IMUHbIX yCIOBUSIX;

* BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYFO MAaccChl BELIECTB, MacCOBYIO
JIOJTF0 XUMHYECKOTO 3JIEMEHTa 10 OpMYJIe COSTMHEHNS, MaCCOBYIO JOJIO BEIIECTBA B PACTBOPE,
IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU PEaKIINH;

* IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON AESITENBHOCTH — AHAJINW3 U CHHTE3,
CpaBHeHHME, O000OIIeHHe, CHCTeMaTU3alllil0, KIaCCU(PHUKAIUIO, BBIABIECHHE IPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISI HM3Yy4YEHUs CBOWCTB BEIIECTB M XHUMHYECKHX PEaKIUH,
€CTEeCTBEHHOHAYYHBIE METOJbl TO3HAHWS — HAOMIOJEHUEe, U3MEpPEHHe, MOJIeIUpPOBaHHE,
9KCIIEPUMEHT (pEabHbI U MBICICHHBIN);

* CTIeIOBAaTh MpaBWJIaM  TOJIb30BAaHMSI XMMHUYECKOM TMOCynoil M J1abopaTOpHBIM
000pyI0BaHUEM, a TAKXKe IPAaBUIIaM OOpAIEHUs C BEIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMH
[0 BBIMOJHEHUIO Ja0OPaTOPHBIX XHMHYECKHUX OIBITOB [0 TMOJIYYCHHIO M COOHpAHUIO
ra3000pa3HbIX BEIIECTB (BOJOPOJA M KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C OMPEACTIEHHOM
MaccoBOM J0J€Hd pPAcTBOPEHHOIO BEIIECTBA, IUIAHUPOBAaTh W IPOBOJUTH XUMHUYECKHE
9KCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH M KHUCIOT C MOMOLIBI0 MHAMKATOPOB
(makmyc, peHondranenH, METUIOPAHXK U IPYTHE).

K xoHiy oOydenusi B 9 kJjiacce npeiMeTHBIE pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

* PaCKpbIBaTh CMBICJ OCHOBHBIX XMMHYECKUX MOHSTHI: XUMUYECKUU 3JIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, AaHHOH, NPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, BaJIEHTHOCTD,
JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHHS, XMMMYECKas pEakLus, XUMUYecKas CBs3b,
TEIUI0BOM 3(PPeKT peakinu, MoJib, MOJISIPHBII 00BbEM, PACTBOP, ANEKTPOJIUTHI, HEAIEKTPOIUTHL,
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MEKTPOJIUTUYECKAs] JUCCOLMAIMS, PEaKIUd HOHHOro OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBeCHE, 0OpaTUMbIE U HEOOpPATUMBIE PEAKIIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHbIE PEaKIvy,
OKHUCJIUTEb, BOCCTAHOBUTEb, OKHMCIEHHE M BOCCTAHOBIIEHUE, aJJIOTPOIHUs, aM(pOTEPHOCTb,
XMUMHYecKast CBA3b (KOBAJEHTHAas, WOHHAs, METa/NIMuecKas), KpUCTAJUIMYecKas peléTka,
KOpPpO3Hsl METauIOB, CIUIABBl, CKOPOCTh XHMHMUYECKOW pEaKIUH, INPEIEIbHO JAOIyCTUMAs
koHueHtpauus [1/IK Bemecrtna;

* WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHMUYECKHUX MMOHSITHM M NPUMEHATb 3TU
HOHATHS ITPU ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

* ICTIOJIb30BAaTh XMUMHYECKYI0O CHMBOJIMKY JJISi COCTaBJICHUS (OpMyN BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKLIUM;

* OIPEJENISITh BaJIECHTHOCTh U CTETIEHb OKUCIIEHUSI XUMUYECKUX JJIEMEHTOB B COETUHEHUSIX
pa3IMYHOrO COCTaBa, IPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHUH IO
(dhopmynaM, BII XUMHUYECKOW CBSI3U (KOBaJICHTHAs, MOHHAS, METAJUIMYECKas) B HEOPTaHMUECKUX
COEJIMHEHUSX, 3apsi/l MOHA M0 XUMHUYECKOH (opmyie, XapakTep Cpelbl B BOAHBIX PacTBOpax
HEOPraHWYECKUX COCIMHEHUM, TUIT KPUCTAIIMYECKON PEIIETKY KOHKPETHOTO BELIECTBA;

* packpsiBaTh cMbIci [lepnonnueckoro 3akona /[. 1. MenzneneeBa u 1eMOHCTPUPOBATH €I0
NIOHMMAaHMe: OIMCHIBaTh M XapakTepu3oBaTh TabmmuHyto ¢opmy llepmommyaeckoil cUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «IJIaBHas noArpymnna (A-rpymmna)» U «noOoyHas
noarpynmna (b-rpynma)y», manbie u OonbpIIne MEpUONBI, COOTHOCUTH OOO3HAYEHHUS, KOTOpHIC
UMEIOTCA B MEPUOAMYECKONW TaONUIEe, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOECHHS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps]l siipa, oOLIee YHCII0 JIEKTPOHOB U PACIIPEAEICHUE UX IO
JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U
UX COEJAMHEHUH B IpejesaX MajblX NEPUOAOB U IIABHBIX MOATPYII C Y4ETOM CTPOEHMS MX
aTOMOB;

* KIaccu(UUUpPOBATh XUMHUYECKUE AJIEMEHThI, HEOPraHUYECKHUE BELIECTBA, XMMHUECKUE
peakuuu (1o YKciay M COCTaBY yYacTBYIOLIMX B PEAKIMM BEIECTB, MO TEIIOBOMY 3PQEKTy, 1o
U3MEHEHUIO CTENIEHEW OKMCIEHMSI XUMUYECKHUX DJIEMEHTOB);

* XapakTepu3oBaTh (ONMUCHIBATh) OOIME U creuupuuecKkue XUMHUYECKHE CBOWCTBA
IPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKAasl ONUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

* COCTaBJISATh YPABHEHUS SJIEKTPOJUTHUYECKON ITHCCOLMALMA KHUCIIOT, IIEJIOYENH U COJIEH,
IOJHBIE M COKpAlIEHHbIE YPaBHEHUS peakUuil HOHHOro OOMEHa, ypaBHEHMs peakiuid,
MOATBEPKIAIOIINX CYLICCTBOBAHUE TE€HETHMYECKOW CBA3M MEXKJY BEIIECTBAMU Pa3JIMYHBIX
KJIaCCOB;

* PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU IOCPEACTBOM
COCTaBJIEHUS JIEKTPOHHOr0 OajlaHCa ITHX peakiuil;

* IPOTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH
IPOTEKAaHUsI XMMUYECKUX MPEBPAILEHUH B Pa3IMYHbIX YCIOBUSX;

* BBIYMCIIATE OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJTF0 XUMHYECKOTO 3JIEMEHTA 10 (OpPMYJIe COSTMHEHNS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

* cOONMIOJaTh MpaBWia IOJIb30BAHHUA XMMMUYECKONM TMOCYJIoM W  J1abopaTOpHBIM
000pyI0BaHUEM, a TAK)Ke MpaBUiIa 0OpallleHHsl C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMU
[0 BBINOJHEHUIO Ja0OpAaTOPHBIX XMMHMUYECKHUX OIBITOB [0 TMOJNYYEHHI0 M COOMpaHUIO
ra3oo0pa3HbIX BELIECTB (AMMHUAKa U YTIEKUCIOTrO ra3a);

* IPOBOJUTH PEAKIMH, MOATBEPKAAIONINE KAYECTBEHHBI COCTAB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IMyTEM XJIOPHI-, OpOMMI-, MOAUA-, KapOoHaT-, (ocdar-, cuamkar-,
cyiabdar-, THAPOKCUI-WOHBI, KATHOHBI aMMOHHS ¥ HMOHBl HM3yYCHHBIX METAaJUIOB,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;
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* IPUMEHSATh OCHOBHBIC OIEpAIllMU MBICIUTEIBLHON NEATETbHOCTH — aHAIM3 M CHHTE3,
cpaBHeHHE, 0000IeHNE, CUCTEMATU3alMIO, BbISBICHUE MPUUYUHHO-CIIEACTBEHHBIX CBSA3EH — IUid
M3Y4YEHUs] CBOMCTB BEIIECTB M XMMHUUYECKUX PEAKIIMM, €CTeCTBEHHO-HAYYHbIE METObI MO3HAHUS
—Ha0II0/IeHUE, U3MEPEHUE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (peanbHbIN 1 MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 kaacc

17

KoaunuyecTBo 4acoB

Ne HaumeHnoBaHme pa3iesioB u JuekTpoHHbIe (L poBbIE)

n/n TeM MPOrpamMMbl Bcero Konrpoannbie TpaxTuyeckue o0pa3oBaTejbHbIe pecypchl

padoThI padoThI
Pasnen 1. [lepBoHavyaibHbIe XUMUYECKHE TOHATHS
Xumusi — BakHas 00JacTh
1.1 €CTECTBO3HAHMS U IIPAKTUYECKOU 5 2 Eﬁtf?;/ﬁiilasoo u/7f41837¢ HOK
JICSITEJILHOCTH YeJIOBEKa T -

12 Bermrectsa u XUMHUYECKHUE 5 | Bubmnoreka LHOK
: peaKIyu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nes 2. Ba:kHelimme npeicTaBuTe/ I HEOPraHMYECKUX BellleCTB

21 Boznyx. Kucnopon. [lonsrue 06 6 bubnmnoteka [HOK
: OKCHJIaX https://m.edsoo.ru/7f41837¢c

29 Bonopona. ITonstue o kucnorax u g 1 bubnuoreka HOK
: COJISIX https://m.edsoo.ru/7f41837¢

3 Bogna. PactBopsl. [lonstue 06 5 | 1 bubnnoreka HOK
’ OCHOBAHHUSAX https://m.edsoo.ru/7f41837¢

24 OcHOBHbIE K1aceel 1 | 1 bubmmoreka HOK
: HEOPraHUYECKUX COCTUHEHUM https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pazgen 3. Ilepuoanyecknii 3axkoH u Ilepuoanyeckasi cucrema xummuyeckux jiemMenToB JI. U. MenneneeBa. CTpoeHue aToMoOB.
Xumuveckas ¢Bsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIUl

3.1

[Tepuognueckuii 3aKOH 5
[Tepuoanueckas cucTeMa
XUMUUYeckux ayiementoB J[. U.
MenaeneeBa. CTpoeHue aToma

bubnuoreka LHOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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XuMHuyeckas CBSA3b. Bubmorexa 10K
3.2 OKHUCIUTETLHOBOCCTAHOBUTEIRH 8
https://m.edsoo.ru/7f41837¢
bIC PEAKITUH
U 15 bubnunorexa LHOK
TOTO 10 pasaety https://m.edsoo.ru/7f41837¢
p 3 bubmoreka LHOK
C3E€PBHOC BpEMA https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 knace
KoimnuecTBo yacos DJIEeKTPOHHbIE
Ne HanmeHnoBaHme pa3iesioB U TeM K n (uudpoBbie)
n/n NMPOrpaMMbI Bcero OHT%O‘]“’HHe paKTﬁnqecmle o0pa3oBaTe/ibHbIE
padoThI patoThI pecypebI
Pa3nen 1. BeniecTBO U XUMHUYeCKHe PeaKIUU
11 [ToBTOpEeHue u yroyOneHne 3HaHN OCHOBHBIX 5 | bubnuoreka HOK
: paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE ~ 3aKOHOMEPHOCTH  XMUMHYECKHX 4 bubnuoreka HOK
: peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHYECKAS JTUCCOIHAIIUS. 2 1 | bubnmoreka HOK
: XHUMHYECKUE PEaKIIU B PacTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HemeTa/sIbl M X COeINHEHUS
1 Oo6mas XapaKTepUCTHKA XUMHYECKUX 4 | bubmmoreka HOK
: anemeHToB VIIA-rpymmsl. ["agoreHns https://m.edsoo.ru/7f41a636
Ob6mas XapaKTepUCTHKA XUMHYECKHX
. bubnuorexa 1HOK
VIA- . C
2.2 OTICHICHTOB FPYIHIbE *pa e 6 https://m.edsoo.ru/7f41a636
COEZIMHEHUS
O6mas XapaKTEePUCTHKA XUMUYECKHUX
bubnnorexa LHOK
VA- A
23 OTICMCHTOD TpymIbl. A30T, ochop i ux 7 ! https://m.edsoo.ru/7f41a636
COCJIMHEHUS
Ob6mas XapaKTepUCTHKA XUMHYECKHX
24 anemeHToB [VA-rpynmnsl. Yriepon u kxpeMHUN 8 1 2 EH@I.I;I/OTE:I? /7f4lu6(§16<
S — ttps://m.edsoo.ru a
Hroro no pazneny 25
Pa3znen 3. MeTa/uibl M MX COeIMHEHUS
bu6 OK
3.1 OO01ue cBOHCTBa METAILIOB 4 FoIbTeRa »

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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. bubnmoreka HOK
32 Bakueiume MeTaibl U UX COSTUHCHUS 16 https://m.edsoo.rw/7f412636
Hroro no pazneny 20
Pa3znen 4. XuMusi u okpy:kamomias cpeaa
bubmmorexa LHOK
4.1 BemecrtBa 1 Marepuaibl B )KU3HU YEJIOBEKA 3 https://m.edsoo.rw/7f412636
Uroro no pazneny 3
PeszepBHoe Bpemst 3 bubamorexa HOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHUE

8 kiace
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KoanuyecTBO 4acoB

JIeKTPOHHbIE HU(POBLIE

Ne Tema ypoka K I Aara o0pa3oBaTebLHbIE
/n yp Beero OHTPOJIbHbIE paKTHdecKue | E— p
padoTbI padoTsI pecypcsl

[Ipenmer xumuu. Ponp Xumuu B KU3HU

1 I ST —— 1 https://m.edsoo.ru/7efb3c3c

2 [NousiTHEe 0 MeTOMAaX ITO3HAHUS B XUMHUU 1 https://m.edsoo.ru/9f459e9a
[Ipaktuueckass pabora Ne 1 «IIpaBuna

3 paboThl B jlabopatopun M NpHEMBI 1 https://m.edsoo.ru/ab2a57cb
oOpareHus C 71a00paTOPHBIM
000pyIOBaHHEM»
Yuctele BemectBa W cMmecd. CrocoObI

4 P ——— 1 https://m.edsoo.ru/8dffeead
[Tpaktuueckas pabora Ne 2 «PazneneHue

5 cMmecell (Ha mpuMepe OYHCTKU MOBapeHHOU 1 https://m.edsoo.ru/d9adct25
COJIN)»

6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo0.ru/434a3592
XuMH4ecKue 3JIeMEHTEI. 3HAKK (CUMBOJIBI

7 ( ) 1 https://m.edsoo.ru/3a97f7e6
XUMHUYECKHUX DIIEMEHTOB

8 [IpocThie U CITOKHBIC BELIECTBA 1 https://m.edsoo.ru/8d153ab3

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 https://m.edsoo.ru/b44af747
3aKOH IIOCTOSHCTBA COCTaBa  BEILECTB.

10 | Xumnueckass  ¢opmyna.  BaneHTHOCTH 1 https://m.edsoo.ru/3adc28¢l
aTOMOB XMMHUYECKUX DJIEMEHTOB
OTtHOCHUTEILHAS aToMHast Mmacca.

11 OTHOCHTETHHAL MOICKY/IAPHAT Macca 1 https://m.edsoo.ru/fac67eel
MaccoBas oI XUMHYECKOT0 JJIEMEHTA B

12 A | https:/m.edsoo.ru/95bcb8f5

COCANMHCHUU



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/95bcb8f5
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KommuectBo BemecTBa. Monb. MomnsipHas

13 Macca https://m.edsoo.ru/668edb4a
duspyeckue U XUMHUYECKUE  SIBIICHMS.

14 XHMUecKan PeaKs https://m.edsoo.ru/8b878fcf
IIpu3naku u CIIOBHS MNPOTEKAHHUS

15 | P e P https:/m.edsoo.rw/84214963
XUMHUYECKHX PEaKIIHH
3aKOH  COXpaHEHUSI  MacChl  BEIIECTB.

16 X P H https://m.edsoo.ru/aalc152d

UMUYECKHE YPABHCHHS

BrIuncaeHus KOJIUYECTBA, MACCHI BEIIECTBA

17 110 YPABHEHMAM XHMHUECKUX PeAKITHii https://m.eds00.1ru/b1656492
Knaccudukamms  XHMHYECKHX  peakiui

18 (coenuHeHMs, Ppa3NOKEHUsS, 3aMEIICHUS, https://m.edsoo.ru/fe58191f
oOMeHa)
M. B. JloMOHOCOB —  YY€HBIU-

19 | DHIMKJIONEIHUCT. O0606m1cHKE u https://m.edsoo.ru/2 13bbeaf
cHCTeMaTH3aIus 3HaHUH
KontponpHast pabora Nel mo Teme )

20 «BeIECTRA H XUMEYECKHE PeaKITHm) 1 https://m.edsoo.ru/cc95e5ed
Bo3myx — cmech razos. CocraB BO3myXa.

21 | Kucinopos — 3i1eMeHT U IpOCTOE BELIECTBO. https://m.edsoo.ru/237315cf
O30H
dusznueckue M XUMHYCCKHE CBOMCTBA

22 | kuciopoja (peakuu OKUCIIEHUs, TOPEHHUE). https://m.eds00.1ru/67245d2f
[TonsiTue 06 okcuaax
CrnocoObl  TONMy4YeHHUsT  KUCIOpoAa B

23 | nabopaTopuu u MIPOMBIIIIIICHHOCTH. https://m.eds00.1u/896247cb
[IpumeHeHHe KHCI0poIa
Temnooil 3¢ddexr xummuyeckor peakuuu,

24 | MOHATHE O TEPMOXUMHYECCKOM ypaBHEHUH, https://m.edsoo.ru/4d71febb

9K30- U QHAOTCPMHUYCCKUX PCAKIUAX



https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
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TorumBo  (HedTh, yromp W  METaH).

25 3arpsi3HEHUE  BO3MyXa, CIOCOOBI  €ro https://m.edsoo.ru/62a61752
IPEOTBPALICHHS
[Ipaktuueckast pabora Ne 3 mo Teme

26 | «Ilomyuenue wu coOupaHHWE KHUCIOPOAA, https://m.eds00.1u/329545¢9
HM3YYEHUE E€r0 CBOWCTBY
Bonopox — aneMeHT 1 mpocToe BEIECTBO. _

27 HaxosieHue B mpupose https://m.eds00.1ru/2325645f

73 ®u3nueckue W XHMHYECKHME CBOMCTBA hitps://m.cdsoo.r/ac9ebdbs
Bojopoza. [Ipumenenue Bogopoaa

29 | IloHsATHE O KUCIOTAX U COMSIX https://m.edsoo.ru/d743bf8d
Crocobbl  monydeHuss ~ Boaopoga B _

30 naGopaTopuu https://m.edsoo.ru/8dbbbcob
[IpakTuueckass pabdora Ne 4 mo Teme

31 | «llomydenue wu coOupaHue BOAOPOA, https://m.edsoo.ru/37a3324a
U3yYEHHE €r0 CBOMCTBY»

32 | MounspHblii 00bEM ra3oB. 3aK0H ABOTAIPO https://m.edsoo.ru/714a252d
Boruncnenus 00BéMa, KOJIMYECTBa

33 BEIleCTBA Ta3a IO €ro HU3BECTHOMY https://m.edsoo.ru/25858514
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brraucnenus 00bEMOB ra3oB 110 YPaBHEHHIO

34 | peakuuuM Ha OCHOBE 3aKOHa OOBEMHBIX https://m.edsoo.ru/ae3d2633
OTHOIIIEHUI ra30B

35 Dusnyeckue 1 XUMAYECKUE CBOMCTBA BOJIBI https://m.edsoo.ru/272b514¢
C 7. II 0

36 octap OcHOBAMIH OTHE © https://m.edsoo.ru/3d2634ef
MH/IMKaTopax
Bopa kak pactBoputens. HacelmenHneie u

37 | HEHACHIIICHHBIC pacTBOPBI. MaccoBas 1015 https://m.edsoo.ru/2b19b4el
BEIIIECTBA B PaCTBOPE

38 lpaxmiyeckan padora Ne 5 mo reme https://m.edsoo.ru/9f55a219

«IIpuroroBneHue PacTBOPOB c



https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514
https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219
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ONPENEIIEHHON MacCOBOU I (S
pPAcTBOPEHHOIO BEIIECTBA»

Konrponpnast pabora Ne2 mo Teme

39 1 https://m.edsoo.ru/c1¢c97fe3
«Kucnopoa. Bogopoxa. Bona»
OKCHUBL: COCTaB, KITaccuUKaIs,

40 A ucart https://m.edsoo.ru/c321335¢
HOMEHKJIaTypa
Ilonyyenue ©  XHMHYECKHE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/bce52bca
OKCHJIOB
OcHOBaHMS:  CcOCTaB,  KjlacCU(DHKAIUA,

42 ucany https://m.edsoo.ru/cad9bc8a
HOMEHKJIaTypa
Ilomyyenrne © XUMHYECKUE  CBOMCTBa

43 y . https://m.edsoo.ru/eb3b238b
OCHOBaHUI
Kucnorsr: COCTaB, Kiaccudukanms,

44 HOMEHKIIATY DA https://m.edsoo.ru/c589a687
Ilomyyenne u  XUMHYECKHE  CBOMCTBa

45 Y https://m.edsoo.ru/d2cc4664
KUCJIOT
Conu (cpennue): HOMEHKIATYPA, CIIOCOOBI

46 (cpenumc) }:p https://m.edsoo.ru/66bad57a
MOJTyYCHUS, XHMUICCKUE CBOKCTBA
[Ipaktuueckass pabora Ne 6. Pemenune

47 OKCHCPUMCHTAJIBHBIX — 33]a1 0 TCMC https://m.edsoo.ru/ef5f5b6d
«OCHOBHBIE  KJIACChl ~ HEOPTaHMYECKUX
COETUHEHUI
['eHeTnyeckass CBS3b MEXIy KJIacCaMH

48 HEOPTAHUYECKHX COETHHEHM https://m.edsoo.ru/3eafb436

49 O00011eHNEe U CUCTEMATH3ALMs 3HAHUN https://m.edsoo.ru/aedf982¢
KonrponsHast pabora Ne3 mo Tteme

50 "OCHOBHBIE  KJACChl ~ HEOPTaHMYECKHUX 1 https://m.edsoo.ru/53e93cf2
coequHeHun"
[TepBrie [IOTBITKA KJIacCUpUKaLUU

51 XMMUYECKUX  dyieMeHToB. llomarue o https://m.edsoo.ru/45cb955f

rpynmnax CXOJHbIX 3JICMCHTOB



https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f
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[Iepnonnueckuit 3akoH u Ilepnognueckas

32 cucTeMa XuUMHYeckux osnemenToB . H. https://m.edsoo.ru/acfe3f3c
MenneneeBa
53 | Ilepuoasl, TpyIIIbI, TOATPYTITBI https://m.edsoo.ru/dd7cc851
54 ETpOGHI/Ie atomoB. CocTaB aTOMHBIX sJIEP. httns:/m.edsoo.ru/b34e5fb1
30TOTIBI Bl avsooni hiba o]
CrtpoeHue IIEKTPOHHBIX 000JI0YEK aTOMOB
55 | anemenToB [lepuoguueckoit cuctemsr . U. https://m.edsoo.ru/fb64d6ef
Menneneesa
XapakTepucTuka XUMHUYECKOTO JJIEMEHTa
56 | mo ero monoxenuto B Ilepuomnueckoit https://m.edsoo.ru/3627atb4
cucteme /1. 1. Menpaeneena
3navyeHue [lepuoauueckoro 3akoHa IS
pasBuTus Hayku u npaktukm. JI. . _
57 Mennienees —  yudHBM, memaror https://m.eds00.ru/83762e95
TpaXIaHUH
PesepBHbIit YPOK. O60061eHne u
58 | cucremarm3anus 3HaHWH / Bcepoccuiickas 1 EH(SH.I;I/OTeI;a /00 dlggK
MpoBepoUHas paboTa ttps://m.edsoo. a c
59 ngnggzga:ToMr;a6§i?vmq§if(aﬁ 12(1;5{3;)6 1>/[e 1 bubmorexa HOK
p - : https://m.edso0.ru/00adb486
Bcepoccuiickasi mpoBepoyuHas paboTa
DIEKTPOOTPUIIATEITHLHOCTb aTOMOB .
60 . https://m.eds00.ru/2667a766
61 | MonHas xumMudeckast CBS3b https://m.eds00.ru/2628cf49
62 | KoBanenTHas moysipHasi XMuMU4eCKasi CBS3b https://m.eds00.1u/67tb6476
63 KoBaneHTHasi HemomnsipHass  XUMHYECKas hitps:/m_edsoo /326621 1
CBSI3b
64 | CreneHb OKUCIICHUS https://m.edsoo.ru/fe73b9dc
65 OKHCITUTETHHO-BOCCTAHOBHUTEITHHBIC hitps://m.edsoo r/6652d2d

peakinuu



https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/665e2d2d
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66 OKHUCIIUTEIIN U BOCCTAHOBUTEIIN

https://m.edsoo.ru/eb264264

PesepBHbIit YPOK. O060061eHNe

nu

67 cUcTEMaTH3alUA 3HAHUU o TEME

((CTpOCHI/IC atoma. XUMHYECKas CBS3b)

https://m.edsoo.ru/62539d2¢

PesepBHbIit YPOK. O060061eHe u .
68 A — 1 https://m.edsoo.ru/c8769b1b
OBHIEE  KOJIMYECTBO  YACOB 11O

[TPOTPAMME

68



https://m.edsoo.ru/eb264264
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/c8769b1b
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9 kaacc

Ne KosnuecTBo yacos Jlata JIeKTpOHHbIE HU(POBLIE

- Tema ypoka KonTtpoabubie | [IpakTnyeckue o0pa3oBare/ibHbIE
n/n Bcero U3yYeHUS
padoThI padoTsI pecypcsl

Ilepuoanueckuii 3akoH. Ilepumonnueckas

1 CHUCTEMa XHUMHUYCCKHX dyeMeHToB JI. M. 1 https://m.edsoo.ru/ac197bf5
Menpaeneesa
3aKOHOMEPHOCTH B W3MCHCHHH CBOMCTB

2 XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX 1 https://m.edsoo.ru/44bdf4b2
MIEPHOIOB
Knaccudukarus 5 HOMEHKJIaTypa

3 ¢ P 1 https://m.edsoo.ru/d96e16b9
HEOPraHWYECKHUX BEILISCTB
Bugpr xuMuuecko CBS3M W THIIBI

4 KPHCTAITHYECKHX PEIETOK 1 https://m.edsoo.ru/e39821fc
KonrponsHast pabora Nel mno Tteme

5 «IloBTOoperne u yrayOneHue 3HaHHIA 1 1 https://m.edsoo.ru/2a53 1ece
OCHOBHBIX Pa3/IeliOB Kypca 8 Kiiaccay
Knaccudukanus XUMHYECKUX peaKuit

6 10 A3 HYEBIM IPHAHAKAM 1 https://m.eds00.ru/61197329
IlonsiTHE O CKOPOCTH  XUMHYECKOH

7 peakiuu. I[loHsTHE O TOMOTEHHBIX U 1 https://m.edsoo.ru/e73c3ef4
TeTePOTEHHBIX PEaKIIHIX
[ToHsiITHE O XMMHYECKOM pPaBHOBECHH.
®akTophl, BIUAIOINIKE Ha CKOPOCTh

8 PRL H P 1 https://m.edsoo.ru/afbc35b2
XUMHYECKOW PEAaKIMA W  TOJIOKCHUE
XUMHUYECKOTO PABHOBECHSI
OKHCIIMTEIBHO-BOCCTAHOBUTEIIHHBIC

9 1 https://m.edsoo.ru/16ddaal7
peaxkuuu
Teopus JIEKTPOJIUTHYECKOU

10 mucconuarmu. CwipHele U ciia0ble 1 https://m.eds00.1u/965¢6a66

AIEKTPOJIUTHI



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4
https://m.edsoo.ru/afbc35b2
https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
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11 Honnble ypaBHEHUS peakLnit https://m.edsoo.ru/43{4b85¢
XUMUYECKUE  CBOWCTBA  KUCIOT M

12 OCHOBaHUN B CBETE MPEICTaBICHUN 00 https://m.edsoo.ru/9adee23c¢
AIIEKTPOJIUTUIECKON JUCCOIIUAIIUN
XUMUYECKUE CBOWCTBA COJIEM B CBETE

13 MIPEACTABICHUN 00 AJIEKTPOIUTHUECKON https://m.edsoo.ru/339ae525
JUCCOIMALIAN

14 [TonsiTHE O THAPOIJIU3E CONEH https://m.edsoo.ru/be3¢c2519

15 O00011eHrEe ¥ cUCTEMATH3aLMs] 3HAHUHA https://m.edsoo.ru/78322bfb

16 [TpakTnueckast pabora Ne 1. «Pewenue hitps://m.edsoo.ru/cl 72d37d
9KCIIEPUMEHTAIBHBIX 3a7a4»
KontponpHast paGora Ne2 mo Teme

17 «DNEeKTPOIUTHYECKAS JIMCCOIHAALIMS. 1 https://m.edsoo.ru/2b5a2162
XUMHUYECKUE PEAKIIMU B paCTBOPAX)
OOmas  xapakTepucTHKa  TaJOTCHOB.

18 XHMquCKMeIc):BoﬁfTBa Ha IpUMEpe XIIopa https://m.edsoo.ru/c3eaeb47
XnopoBogopon.  ConsiHas ~ KHCJOTa,

19 XUMUYECKHE  CBOMCTBA,  TOJyYCHHE, https://m.edsoo.ru/daf6b6be7
IpUMEHEHHE
[TpakTnueckass pabora Ne 2 mo Teme

20 «ITonyuenue COJISTHOM KHCJIOTBI, https://m.edsoo.ru/9a2bd4de
M3y4YEHHE €€ CBOMCTBY»
Brruncienus 1o YpaBHEHUSIM

21 XUMHUUYECKUX PpEaKkLMW, e€cilu OAWH U3 https://m.edsoo.ru/fa37¢94c
pEarcHTOB JIaH B M30BITKE

) OO01mas xapakTepucTuKa 31eMeHTOB VIA- httns://m.edsoo.ru/e79ebfa3
TPYTIITBI bl oo 2blud
AmnoTponHele  MOIU(UKAIMH  CEPBHI.

23 Haxoxnenne cepsl U e€ COCIUHCHHH B https://m.edsoo.ru/5e3339bd
npupoje. XMMUYECKHE CBOKMCTBA CEPbI

24 CepoBOAOPOL, CTpOCHHE, pH3MHECKIE I https://m.eds0o.ru/384dcc68

XUMHYECKHE CBOMCTBA



https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/daf6b6e7
https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
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25

Oxcugpl  cepsl.  CepHast  KucCIloOTa,
¢u3nueckne M XUMHUECKHE CBOMCTBA,
[IPUMEHEHHE

https://m.edsoo.ru/ae565216

26

XUMHMYECKUE peakluH, JexXallue B
OCHOBE IIPOMBIILIJIEHHOTO crioco0a
IOJIy4EHUs CEepHOH KHCIIOTBI.
XHUMHUUYECKOE 3arpsA3HEHUE OKPY KAKOLIEH
CpeJlbl COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/acc7d4bf

27

Brruncinenue MaccoBOW J0JIM BbIXOAA
IIPOJIyKTa PEAKIINH

https://m.edsoo.ru/7dac2b46

28

OO0m1ast XapakTepUCTHKa 31eMEHTOB VA-
rpynnel.  A30T, paclpoCTpaHEHHE B
npupoze, (pU3NYECKue W XUMHUYECKHUE
CBOMCTBA

https://m.edsoo.ru/6bfdf145

29

AMMUaK, ero pu3nuecKue 1 XUMHUYECKHe
CBOICTBA, NNOJIyYEHUE U TIPUMEHEHUE

https://m.edsoo0.ru/e69b{b89

30

[IpakTnueckast pabora Ne 3 mo Teme
«IlomyyeHue amMuaka, H3yY€HHE €ro
CBOMCTBY»

https://m.edsoo.ru/f4c23a53

31

A3oTHas kucnora, €€ (u3NYecKue U
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/f2d85456

32

Hcnons3oBaHue HUTPATOB U COJIEH
aMMOHHUSI B KaueCTBE MUHEpaIbHBIX
ynoOpeHuii. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’)KaloIIe cpeapl  COENMHEHUSIMU
aszora

https://m.edsoo.ru/7fbdef49

33

®ocdop. Oxcung ¢ochopa (V) wu
dochopHas kuciIOoTa, (UINYECKUE W
XMMHUYECKUE CBOWCTBA, TOJTyYCHUE

https://m.edsoo.ru/c8af5{46

34

Hcnonb3oBanue ¢ochaToB B KayecTBe
MUHEpaIbHBIX yI00peHuid. 3arps3HeHue
npUpoaHOii cpenbl hocharamu

https://m.edsoo.ru/79¢51b82



https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
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VYriaepoa, pacpocTpaHeHUE B MPUPOJIE,

35 (HMUECKHG M XMEUECKHE CBONCTBA https://m.edsoo.ru/eal 6ee43
Oxcuzpl yriepoaa, ux (U3HYECKHE U
XUMHUYECKHE CBONCTBA. DKOJIOTUYCCKUE

36 IpOGIEMBl, CBASAHHEIE C  OKCHIOM https://m.edsoo.ru/a6915c¢71
yriepona (IV)

37 YronpHas KHCIIOTa U €€ COMH https://m.edsoo.ru/36a13d99
[Ipaktnueckas pabora Ne 4 mo Teme
"Ilonyuenue TJIEKUCIIOTO rasa.

38 Kaqu]TBeHHa;I pe};KI_[I/IH Ha KapGOHAT- https://m.edsoo.ru/4de4a8dc
noH"
[lepBoHayanbHbIE MOHSITHS 00

39 OPTraHMYECKHX  BEMECTBAX Kak O https://m.eds00.1u/822fb263
COEIMHEHUSX yTiepoaa

40 Kpemuuii u ero coeuueHust https://m.edsoo.ru/1e94ee3a
[Ipaktuueckas padora Ne 5. Pemenue

41 DKCTICHMCHTAIBHDBIX ~ 3a/at  HO - Teme https://m.edsoo.ru/d72fa3e8
«Baxueiimme HEMETAJUIbI u 170:¢
COCTTMHEHUS)
KonrponeHast pabGora Ne3 mo Tteme

42 «Baxneiimme HEMETAUTBI W X 1 https://m.edsoo.ru/f5Sbae73d
COCITMHEHUS
OOmasi  XapakTepUCTUKAa XHUMHYCCKHX
9JIEMEHTOB — METAJUIOB. MeTalmmaeckast

43 CBSI3b U METAJUIMYECKAsl KPUCTAITHYECKAsS https://m.eds00.ru/83192917
perérka. ®usznueckue - CBOMCTBA
METaJJIOB
XHUMHUYECKUE CBOMCTBA METaJUIOB.

44 ONEKTPOXUMHYECKUH PpsJl HANpsSKEHUH https://m.edsoo.ru/S5a41d1d4
METaJJIOB

45 OO0mmue crnocoObl MOyYeHUs METaJIOB. hitps:/m_edsoo /43 5b87d4

CmuiaBbl. BeluucneHusi mo ypaBHEHHSIM



https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/a6915c71
https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/4de4a8dc
https://m.edsoo.ru/822fb263
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/d72fa3e8
https://m.edsoo.ru/f5bae73d
https://m.edsoo.ru/83192917
https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/435b87d4
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XUMHUYCCKHUX peaKuHﬁ, €CJIM OJWH U3
p€arcHToOB COACPKUT IIPUMECHU

46 [ToHsITHE O KOPPO3UHU METAILIOB https://m.edsoo.ru/2¢c28427
47 [IlenouHble MeTaIbI https://m.edsoo.ru/c86edb4a
48 OKcuabl ¥ TUAPOKCHUIBI HATPHS U KaJTUs https://m.edsoo.ru/4fdeelae
49 I]ij::;;{ﬁmeMeanHe METAILIRL = KalIbLHH https://m.edsoo.ru/2bb5cf7b
50 Baxxueiine coe quHEeHNS KaabIMs https://m.edsoo.ru/85¢2cal6
51 O060011IeHNE U CHCTEMATHA3AINS 3HAHUI https://m.edsoo.ru/593ad4ab7
52 ;Ei;gﬁ;fﬁ BOERL M CTIOCOORL o8 https://m.eds00.1u/869f76b9
[IpakTnueckas pabora Ne 6 mo Teme
353 "XécTtkocTh BOABI U METOABI €6 https://m.edsoo.ru/669f6¢cdd
ycTpaHeHus"
54 AmroMuHUN https://m.edsoo.ru/37e792ee
55 Q/Il\;%)gzﬁ I;[Zle cooncipa - okenAa https://m.edsoo.ru/82b7fa7d
56 Keneso https://m.edsoo.ru/b3996d2a
57 gi{c;ﬂe];lé F(II/II):I[?OKCHHH i comit xenesa (1) https://m.edsoo0.ru/c3f79221
58 O00011eHre ¥ cUCTEMATH3aLMs] 3HAHUHA https://m.edsoo.ru/dbd9af72
[Ipaktuueckas pabora Ne 7. Pemienue
59 | ONCHCDHMCHTAIBHBIX  3a/af To  Teme https://m.edsoo.ru/462adf7f
«Baxnerimme METAaJIbI " 150:4
COETUHCHUS
Brerauciaenus o YpaBHECHUSIM
XUMHUYECKHX PpEeaKIHid, €CIIi OJIUH U3
60 peareHToB JIaH B M30BITKE WK COAEPKUT https://m.edsoo.ru/a7a5913a
npumecu. BplunciaeHuss MaccoBOM 10U
BBIXO/Ia TIPOJIYKTa PEAKIIUN
61 O06o001IeHre U CUCTeMaTH3allus 3HaHUI https://m.edsoo.ru/eed7f912



https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/85c2ca16
https://m.edsoo.ru/593a4ab7
https://m.edsoo.ru/869f76b9
https://m.edsoo.ru/669f6cdd
https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/c3f79221
https://m.edsoo.ru/dbd9af72
https://m.edsoo.ru/462adf7f
https://m.edsoo.ru/a7a5913a
https://m.edsoo.ru/eed7f912
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KonrponeHast pabGora Ned mo Teme

62 «Baxueiimme METaJUIbI u 1504 1 1 https://m.edsoo0.ru/5b499218
COEIUHEHUD
BemectBa 1 MmaTepuabl B IOBCEAHEBHON _

63 N 1 https://m.edsoo.ru/483adc3a

64 XHUMHYECKOE 3arpsi3HEHUE OKPYKarOIIeH ! hits://m.edsoo.r/F39 19fd
Cpenbl

65 PoJib XMMHH B pEIICHUN YKOJIOTHYCCKUX 1 hitos://m.edsoo.rw/a08 127h9
npobiemM
PesepBublii  ypok.  OOoOmenue u _

66 B 1 https://m.edsoo.ru/1¢364847
PesepBubiit  ypok.  OOoOmenue u ‘

67 CHCTeMATH3AIIS 3HAHMH 1 https://m.edsoo.ru/56£46bf5
PesepBubiit  ypok.  OOoOmenue u _

68 CHCTEMaTH3ALNS 3HAHMi] 1 https://m.edsoo.ru/b221b45¢

OBIIEE  KOJIMYECTBO YACOB 10 68 4

[TPOTPAMME



https://m.edsoo.ru/5b499218
https://m.edsoo.ru/483adc3a
https://m.edsoo.ru/f3f919fd
https://m.edsoo.ru/a98127b9
https://m.edsoo.ru/1c364847
https://m.edsoo.ru/56f46bf5
https://m.edsoo.ru/b221b45c
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ITPOBEPSAEMBIE TPEBOBAHUSA K  PE3YJBTATAM  OCBOEHUSA
OCHOBHOMH OBPA3OBATEJIbHOM ITPOI' PAMMBI

8 kiacc
Kon .
npoBepsieMoro IIpoBepsiemble Npe/MeTHbIE Pe3y.IbTATLI 0CBOSHHS OCHOBHOI
pesyJbTaTa o0pa3oBaTe/ibHOI NPOrpaMMbl 0CHOBHOI0 00111er0 00pa3oBaHus
1 I[To Teme: «IlepBoHAYATEHBIC XUMHUYECKHE TIOHSATHSD)
PacCKpbIBATh CMBICJI OCHOBHBIX XUMUYECKHUX MOHSATUI: aTOM, MOJIEKYIa,
XUMUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEILIECTBO, CMECH
(omHOpOIHAS M HEOAHOPOIHAS ), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs
Y MOJIEKYJIIpHAs Macca, KOJTUYECTBO BEIIECTBA, MOJIb, MOJISIpPHAS Macca,
MaccoBas JOJiI XUMHYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJISIPHBIN
L1 00BbEM, XUMHYECKas peakius, KiIacCH(PUKalMs peakluil: peakuuu
COCIIMHEHUS, PEaKIUU Pa3JIOKEHUS, PEaKIMU 3aMeIleHUs, peakluu
oOMeHa, »"K30- W DJHAOTEPMHUYECKHE PEaKIUH, TEIuIoBOl 3(dekT
peakiuu, pacTBOp, MaccoBas JIoJisg  BemecTtBa  (IIPOLIEHTHAs
KOHILIGHTpAIKs) B pacCTBOpPE
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHSATHH U
12 MPUMEHSTH 3TH MOHSATHUS TPU OMMMCAHUU BEIIECTB U UX MPEBpAIICHUN
UCIIONIb30BaTh XUMUYECKYI0 CUMBOJHKY JUISl COCTaBIIEHUS (popMyIT
L3 BEILIECTB U YPABHECHUN XUMHUUYECKUX PEAKIUN
pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MAaCChI BELIECTB, TOCTOSHCTBA
14 COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaaApO
1.5 OTIPE/ICIIATH BAJICHTHOCTh ATOMOB JJICMEHTOB B OMHAPHBIX COCTUHCHHSIX
KIaccu(UIMpOBaTh XUMHUYECKUE peakuuu (M0 YHCIy U COCTaBy
1.6 Y4aCTBYIOUIUX B PEAKIUH BEIIECTB, IO TEINIOBOMY 3D (DEKTY)
BBIYHCIISITh  OTHOCUTENIBHYIO MOJIEKYJSIDHYIO W MOJISIPHYIO  MaccChl
L7 BEILIECTB
BBIYUCIISITH MAaCCOBYIO JIOJTIF0 XMMHYECKOTO 3JIEMEHTa 1o (GopMyIie
1.8 COCIMHCHUS,
1.9 BBIUMCIISITH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
MPUMEHSATh €CTECTBEHHOHAYYHbIE METO/Ibl NO3HAHMs — HAOII0AeHHE,
1.10 U3MEpEeHHe, MOJISTHPOBAHHE, IKCIIEPUMEHT (pEaTbHBIN U MBICTICHHBII)
2 [To Teme: «BaxkHeiiiue MpeIcTaBUTEN HEOPTAHUYECKUX BEIIECTBY
PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUYECKUX IMMOHATHIA: OKCU/I, KHCIIOTA,
2.1 OCHOBaHHE, COJIb
OTIpeIeNIATh MPUHAUICKHOCTh BEIIECTB K OMPENEIEHHOMY KJaccy
2.2 COeIMHEHUH 1o Gopmynam
23 KJIaccu(UIMPOBATh HEOPraHNIECKHE BEIIECTBA
XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECCTB
2.4 pa3sIUYHBIX KJIaCCOB, MMOATBEPKIas onyrcaHue npuMepamMu
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHI
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT UX
2.5 KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHUX
MPEBpAIICHUI B Pa3JIMYHBIX YCIOBUSIX




34

2.6

CIeN0oBaTh MpaBWiIaM  TOJIb30BAHUS  XMUMHUYECKOM  MOCYIOoH U
1abopaTopHBIM 000PYJOBaHHEM, a TaKKe MpaBUiaM OOpaIleHus C
BEIICCTBAMH B COOTBETCTBHHM C WHCTPYKIUSMH 10 BBITOJIHEHHUIO
71a00pPaTOPHBIX XUMHYECKHX OIBITOB IO TOMYYEHUI0 U COOMPAHMIO
ra3000pa3HbIX BEIIECTB (BOAOpPOJA W KHCJIOPOAA), MPUTOTOBICHHIO
pPacTBOPOB C OMpPEICIEHHON MacCOBOH /101l pacTBOPEHHOTO BEIIECTBA,
IUTAHUPOBATh W  TPOBOJUTH XUMHUYECKHE OKCIICPUMEHTHI TI0
pacrno3HAaBaHUIO PAaCTBOPOB WIEJIOYEH W KHUCIOT C  IIOMOIIBIO
WHAUKATOPOB (TakMyc, (heHondTaaerH, METHIOPAHK U IPYTHE)

2.7

IIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN peakuu

IIo Teme: «llepuoguueckuii 3akoH U Ilepuoguyeckas cucrema
xumudeckux sneMeHtoB J[. WM. MenaeneeBa. CTpoeHHE aTOMOB.
Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHBIC PEAKITUND)

3.1

PacCKpbIBaTh CMBICII OCHOBHBIX XHUMHWYCCKUX HOHATHH: AApO aromMma,
ANICKTPOHHBIA CJIOW aToMa, aTOMHasi OpOWTalb, paaAMyC aToma,
XUMHYCCKAsA CBA3b, IOJSAPHASA W HCIOJApHAsA KOBAJICHTHAA CBA3b,
AIIEKTPOOTPULIATEILHOCTh, HOHHAS CBA3b, HOH, KATHOH, aHUOH, CTETIEHb
OKHCJICHUA

32

KJIaCCI/I(bI/II_II/IDOBaTB XUMHNYCCKHUEC DJICMCHTHI

3.3

ONKCBHIBATh M XapaKTepH30BaTh TabmuuHyro (opmy Ilepuommueckoii
CHUCTEMBl XHMHYECKHUX OSJIEMEHTOB: pa3jIn4yarh I[OHIATUSA «IJIaBHAas
noarpynna (Arpymnmna)» u «mnodounas noarpynmna (brpymnmna)», «manbie»
U «OO0JIbIINE» EPHOIbI

3.4

packpsiBaTh cmbica llepuoamdeckoro 3akona J[.M. Menneneena:
JIEMOHCTPUPOBATh MOHHUMAaHUE TMEPUOJAMYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHX AJIIEMEHTOB OT UX MoJokeHusl B [leproanyeckoit cucrteme

3.5

COOTHOCUTh  OOO3Ha4YeHHUs, KOTOpbIE HUMEITCI B  Tabmuie
«llepuoanueckas cucrema xumuueckux snemeHToB .M. Menzaeneesa»
C YHCJIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XHUMHUYECKHX
DIIEMEHTOB (COCTaB MW 3apsl sjapa, OOIee 4YHUCIO SJICKTPOHOB U
pacnpezielieHue UX M0 3JIEKTPOHHBIM CII0SIM)

3.6

OMnpeaACIIATh CTCIICHD OKUCJICHUSA 3JICMCHTOB B 6I/IHapHBIX COCANMHCHUAX

3.7

OTIpeeNATh BUJ XUMHYECKON CBSI3U (KOBAJIEHTHAs M HWOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSIX

9 kiacce

Kon
NPOBePAEMOro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbLHOM NPOrpaMMbl 0CHOBHOI'0 00111€r0 00pa3oBaHMsl

1

IIo Teme: ((BGH_IGCTBO U XUMHUYCCKas pCaKs»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHATHUHA: PacTBOp,
ANEKTPOJIUTHI, HEINEKTPOJIUTHI, DBJICKTPOIUTUYECKAs JUCCOLMAIUS,
peakiMu HMOHHOTO OOMEHa, KaTaau3aTop, XHMHUYECKOE pPaBHOBECHE,
oOpaTtuMble U HeoOpaTUMbIE pEaKLUU, OKUCITUTEIbHOBOCCTAHOBUTEIbHBIE
peaKklK, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE M BOCCTAHOBJICHUE,
aioTponus, aM(pOTepHOCTb, XMMHUYECKas CBA3b (KOBaJIEHTHAs!, HIOHHAs,
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METaJUTMYeCKas), KpUCTAUIMYEeCKass  pemeéTka, CIUIaBbl, CKOPOCTb
XUMHUUYECKOHN peaKiuu

1.2

WIIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUUYCCKUX TTIOHATHUA U
MPUMCHATH OTU MMOHATHS IMPU OITMCAHUN BCHICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh YPAaBHEHUS DJIEKTPOJUTHYECKOM JUCCOLMALUU  KHUCIIOT,
LIEJI0YEHN U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPAaBHEHUS PEAKIIMM HOHHOTO
obMeHa

1.4

pacKpbIBaTb CYHIHOCTb OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/IfI
MoCpCACTBOM COCTABJICHUS DJICKTPOHHOI'O OajaHca 3TUX peaKL[I/Iﬁ

1.5

MIPOBOAMTD PACUYETHI 110 YPABHEHUIO XUMHUECKOHN peakIiu

ITo temam: «HemeTtamnpl U UX coequHeHHS» W «MeTamiabpl U HUX
COEIMHEHU

2.1

XapaKTePHU30BaTh (OMHUCHIBATh) OOIMIME W CHEIU(PUUSCKHE XUMUYECKHE
CBOWCTBA IMPOCTBIX M CIOXKHBIX BEIIECTB, IOATBEPkKIAsd OIKMCAHUE
MIPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKUX PEeAKIUN

22

COCTaBJIAITb YPABHCHUSA pCaKI_[I/Iﬁ, MNOATBCPKAAOIUX CYHIECTBOBAHUC
TCHETHYCCKOM CBS3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

23

MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTU NPOTEKAHUSI XHUMHUYECKUX IIPEBPALLCHUN B Pa3IUYHBIX
YCIIOBHAX

24

ClIeIOBaTh ~ TpaBWJIaM  [OJB30BAHHUS  XMUMHYECKOH  MOCYIOoM |
mabopaTOpHBIM O0OpPYJOBAaHWEM, a TakKe IpaBujaM OOpamieHust ¢
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBITIOJTHEHHUIO
71a00pPaTOPHBIX XUMHYECKHX OIBITOB IO TMOJYyYEHUI0O U COOHUpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHAaKa U YTICKUCIIOTO Ta3a)

25

MPOBOANWTh  PEAKIUH, MOATBEPKAAIONIME KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHU-, OPOMHU/I,
nonun, kapoonar, pocdar, CUIHKAT, CyIb(ar, THAPOKCUINOHBI, KATHOHBI
aMMOHHS, WOHBI W3yYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIMNE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIECCTB

[To Teme: «XuMus 1 OKpykKarolas cpear»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX Xxumuyeckux nousatuil: IIJIK Bemectna;
KOPPO3Hs METAJJIOB

32

MPUMEHSTh OCHOBHBIE OIEPAIMH MBICIUTEIFHON AEITeTbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, OO0O0OIlIeHHe, CHUCTEMAaTHU3aIfIo, BBISBICHUE
NPUYHMHHO-CJICICTBEHHBIX CBS3€H — JIJII U3yuYeHHsI CBOWCTB BEIIECTB U
XUMHUYCCKUX peaKuHﬁ; GCTGCTBCHHOHay‘-IHI)Ie METOObI ITIO3HAHUA
—HaOJr0/ICHUE, U3MEPEHUE, MOJCIUPOBaHKME, SKCIIEPUMEHT (peabHbIH

u
MBICJICHHBIH )
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ITPOBEPAEMBIE DJIEMEHTBI COJAEPKAHUSA

8 kiacc

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUSA

1

HepBOHa‘-IaJ'ILHBIe XUMHUYCCKUC ITOHATHUA

1.1

Hpez[MeT XUMHH. POJIb XMIUH B JKH3HU YeJIOBEeKa. XUMHUS B CUCTEME HayK. Tenaun
BemecTBa. Pu3nUecKre CBONCTBA BEIISCTB. ArperaTHoe COCTOSIHHEC BCIICCTB

1.2

[TonsTre o MeTogax mo3HaHUA B XUMUHU. UucTeie BemecTBa U cMecH. CrocoOsl
paszaeneHusi cMecen

1.3

ATOMBI ¥ MOJIEKYJIbI. XUMHUECKHUE 37IeMEHThI. CUMBOJIBI XUMUUYECKUX JIEMEHTOB.
[IpocTeie U cnoXHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHUE

1.4

XumMuueckas q)opMyna. BajieHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSAHCTBA COCTaBa BCIICCTB. OrHocutenbpHas aToMHast Macca. OTHOCUTEIIbHAS
MOJICKYJIAApHasd Macca. MaccoBas J0JI1 XUMHUYCCKOI'O 3JICMCHTAa B COCIMHCHHNHN

1.5

KomnuectBo BemecTBa. Monbs. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACChl
W YHUCJa CTPYKTYPHBIX €IUHHI] BemiecTBa. Pacuérel mo ¢opmyiaM XUMHYECKHX
COEIMHEHUI

1.6

dusnyecknue 1 XMMUUYECKUE SBJICHUS. XUMUUECKasl Peakys U €€ NIpU3HaKu. 3aKOH
COXpAaHEHHsS Macchl BellecTB. XuMUYeckue ypaBHeHus. Knaccudukanus
XMMUYECKHUX peakiuil (COeMHEHUs, Pa3I0KEeHUs, 3aMeeHUs], OOMEHa)

1.7

XUMUYECKUI HKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C MpaBUIIaMU
paboThI B Tabopatopun U MpruéMaMu 0OpaIieHus ¢ IabopaTOPHBIM 000PYTIOBaHUEM,
M3y4YeHHE U OMHcaHue (PU3MUECKHX CBOMCTB 00pa3llOB HEOPraHMYECKHX BELIECTB,
Habmonenne Gpu3nveckux (IIaBleHHE BOCKA, TasHUE JIbJa, paCTHUPaHUE caxapa B
CTYIIKe, KHUIEHHE€ M KOHJIEHCAIlMsl BOJAbI) M XHUMHUYECKUX (FOpEHHE CBEYH,
MPOKAJIMBAaHKWE MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIOTOM) SBJICHHM,
HaONIO/ICHUE U ONKMCAHHWE TMPU3HAKOB MPOTEKAHMS XHUMUYECKUX peaKlui
(pa3noxeHue caxapa, B3aMMOJCHCTBHE CEpPHOM KHCIOTHI C XJIOpUAOM Oapwus,
pasznoxxenue ruapokcuaa meau(ll) mpu HarpeBaHWHM, B3aMMOJCHCTBHE Keye3a C
pactBopom comu meau(Il), usyueHne cnocoboB pasneneHus cMecei (¢ MOMOIIBIO
Mariura, (UIbTPOBAaHUE, BBIApUBaHUE, TUCTWLIAIMUSA, Xpomarorpadus),
MIPOBE/ICHUE OYMCTKHU MMOBAPEHHOM COJIM, HAOMIOJCHUE M ONMCAaHHE Pe3yJIbTaTOB
MIPOBEJICHUS OMbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/IaHUE
MoJiesIel MOJIEKYJT (IIapOCTEPIKHEBBIX)

Baxwueiimme npeacTaBUTENN HEOPTAHUYECKUX BEILIECTB

2.1

Boznyx — cmech razoB. Coctas Bozayxa. Kucnoposa — 3eMeHT U MpocToe BEeIIeCTBO.
Haxoxnaenue xucnopoga B npupoje, (usmueckue M XUMHYECKHE CBOMCTBA
(peakuuu ropenus). Oxcunbl. [Ipumenenue kucnopoga. CrocoObl MOTyUYEHHUS
KHCIIOpo/la B JlabopaTopuM M MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa B
npupone. O30H — aIOTpoIHas MOAU(UKAIHS KUCIOpOAa

22

TennoBoit 3¢pdext xumuueckoi peakiuyu, TEPMOXUMHUECKUE YPaBHEHUS, IK30- U
SHAOTEpPMHUYECKHE peakuuu. TOoIuMBO: yrojib M MeTaH. 3arps3HEHUE BO3AyXa,
yCcUJIeHHEe TapHUKOBOT0 3(dekra, pazpylieHne 030HOBOTO €05

23

Bonopon — snement m npocroe BemecTBo. Haxoxknenue Bojgopona B IMPHUPOXE,
¢bu3nYecKue 1 XUMUYIECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCO0bI Mony4yeHust. Kuciorsl u
conu

24

MounsipHbiii 00bEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPaBHEHUSIM
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2.5

dusnyeckue cBoiicTBa BoJibl. Bona kak pactBoputenb. PactBopsl. HackieHHbie u
HEHACBILIECHHBIE PACTBOPBI. PacTBOpuMOCTh BewlecTB B Boae. MaccoBast n1ouid
BEILIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOAbL. OCHOBaHUs. Posib pacTBOPOB B
IIPUpPOJIE U B JKU3HM uejoBeka. KpyroBopoT Boabl B MNpUpPOAE. 3arps3HEHHE
MPUPOAHBIX BoA. OXpaHa M 0YHCTKA MPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmueckux coemuHenunid. Okcunpl.  Knaccudukanms
OKCHJIOB:  cojeoOpasymomue  (OCHOBHbIE,  KHCIOTHbIE, aM(OTEpHbIE) U
HecosneoOpasyromue. Homenknatypa oxcumoB. ®Pusnyeckne W XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [TonydyeHnre okcuaoB

2.7

OcHoBanwms. Kiaccudukanusi OCHOBaHUM: MIETOYN U HEPACTBOPHMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. ®PuU3WYECKUE UM XMUMHUYECKHE CBOMCTBA OCHOBAHUM.
[TonydyeHnue ocHOBaHMI

2.8

Kucnotel. Knaccuduxamuss xucnor. Homenknatypa xkucior. dusmueckue u
XUMHYECKHE CBOMCTBa KuHCIOT. Psn aktuBHoctu MetauioB H.H. bekerosa.
[Tony4yeHnue KUCiIoT

29

Comu. HomeHnknatypa coneil. @U3ndeckue U XMMHUYECKHUE CBOWCTBA COJIEH.
[Tonyuenue conen

2.10

I'eneTnueckas CBsA3b MCXKAY KiIaCCaMHU HCOPTraHUYCCKUX COGI[I/IHeHI/Iﬁ

2.11

XUMUYECKHUI 3KCIIEpUMEHT: KAUECTBEHHOE OIpeIeJIeHHE COIep KaHUs KHCI0poia B
BO3/yXe, ONyuYeHue, COOUpaHue, pacrlo3HaBaHue U U3yYyeHUe CBOMCTB KUCIOPO/a,
Ha0JI0/IEHUE B3aUMOJICHCTBUS BEILIECTB C KMCIOPOJIOM U YCIOBHSI BOSHUKHOBEHUS
W TpeKpaiieHus: ropeHus (moxapa), O3HaKOMIIEHHE C oOpa3laMu OKCHIOB H
OIHMCaHUE UX CBOICTB, NOJyuyeHUe, COOMpaHue, pacrio3HaBaHUE U U3yYEHHUE CBOWCTB
BoZOpoJa (ropeHue), B3auMmoaercTerue Bogopoaa ¢ okcuaom meau(Il) (BozmoxHO
WCIIOJIb30BaHNUE BUICOMATEPHAIIOB), HAOJIIOICHHE 00Pa3IOB BEIIECTB KOJIMYECTBOM
1 ™Momb, wuccienoBaHWe OCOOCHHOCTEH paCTBOPEHHUs BEHIECTB C PA3IUYHON
PacTBOPUMOCTBIO, MTPUTOTOBJIICHUE PACTBOPOB C OMPEIEIEHHON MAaCCOBOM 0
pacTBOPEHHOTO BEHIECTBA, B3aMMOJICHCTBHE BOJBI C MeTallaMu (HaTpUeM H
KaJbliieM)  (BO3MOKHO  HMCIIOJIb30BAaHUE  BHJICOMATEPHAJIOB),  OIPEICIICHHE
PacTBOPOB KUCJIOT U LIEIOYEH C MOMOIIBIO HHINKATOPOB, UCCIIEIOBAaHUE 00Pa3IOB
HEOPTraHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHUE U3MEHEHUSI OKPACKU
WHJUKATOPOB B PAaCTBOPAX KUCJIOT U ILIEIOYEH, U3yUeHHUE B3aUMOJIECUCTBUS OKCHIA
Menu(Il) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCJIOT C METa/VIaMH, PEaKIun
HEWTpanu3aluy, TOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
MeTajula IPyTUM U3 pacTBOpa COJIH, PEIICHNUE dKCTIEPUMEHTAIIBHBIX 33724 110 TEME
«BaxHeiue kjiaccbl HEOPraHUYECKUX COCTMHEHUID)

[Tepuonnueckuii 3axkoH u Ilepuoanueckas cucrema XMMHYECKUX diieMeHTOB JI.M.
Meuneeena. Crtpoenue aTOMOB. Xumunueckas CBA3b.
OKHUCIUTETbHOBOCCTAHOBUTEIIbHBIE PEAKIIUU

3.1

[lepBbie MOMBITKN KIAacCU(PUKALUN XUMUYECKUX 37eMeHTOB. [loHsTHE 0 rpymnmax
CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIC M IIEJIOYHO3EMENbHbIE METAJJIbl, TaJOTEHBI,
WHEPTHBIE Ta3bl). DIJIEMEHTBI, KOTOpble 00pa3yloT aM@oTepHble OKCHABI U
TUIPOKCHUIBI

32

[lepnonnueckuit 3akoH. llepnoguyeckas cucreMa XUMHUYEeCKHUX 3iaeMeHTOB J[.U.
MenneneeBa. Koporkomnepuonnas u JuymMHHonepuoaHas (opmel Ilepuoauueckoit
cucteMbl xuMudyeckux osnemeHToB J[.M. MenneneeBa. Ilepmonsl W rpymnmsl.
DuU3HYECKUl CMBICII IOPAIKOBOI0 HOMEpa, HOMEPOB MIEPUOJA U IPYIIIILI JIEMEHTA
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3.3

Crpoenne atomoB. CoctaB atomMHbIX siaep. M3oTonsl. Dnexkrponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000J0OYeK  aTOMOB  TepBbIX 20  XMMHUYECKHX  DJIEMEHTOB
[Tepnonnueckoit cucrems! J[.M1. MenneneeBa. XapakTepuCTUKa XUMUYECKOTO
3JIEMEHTA MO ero noyiokeHuro B [lepuoanueckoit cucreme JI.1. Menaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHMS paguyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMUYECKUX CBOMCTB IO IPYIINaM U NepuojiaM. 3HAUYCHUE
[Tepuonuueckoro 3akoHa u [lepuoanveckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB JJIsI
pa3BUTHs HAyKU U npakTuku. .M. MenneneeB — y4€HbIN U IpaKIaHUH

3.5

Xumynueckass  cBsi3b.  KoBasieHTHas  (MOJsipHasi W HEMOJIApHAsl)  CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHAas CBS3b

3.6

Crenenns okucieHusa. OKHCINTEILHOBOCCTAHOBUTEIIHLHBIE pCaKnuu. HpOHCCCBI
OKHCJICHMS U BOCCTaHOBJICHUSA. OKUCIUTEIM U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH SKCIIEPUMEHT: N3y4YeHHEe 00pa3lioB BEIIECTB METAJIIOB M HEMETAIIJIOB,
B3aMMO/ICIICTBIE THAPOKCH A ITUHKA C pACTBOPAMU KHUCIIOT U IIEI0Y€eH, MPOBEICHNE
OMBITOB, WUIIOCTPUPYIOIIUX  MPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakluy pa3iokKeHHs, COSTUHEHUS)

9 kiacce

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1

BemecTBo 1 XUMHYECKas pCaKmus. HOBTOpeHI/IC

1.1

[Tepuonuueckuii 3akoH. Ilepronnueckas cucrema XUMUYECKUX anemeHtoB JI.M.
MenpneneeBa. CrTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUHU CBOMCTB
XUMHUYECKHX 3JIEMEHTOB MEPBbIX TPEX MEPUOO0B, KaUs, KAJIbLUS U UX COCTMHEHUI
B COOTBETCTBUM C IIOJOXKEHUEM »3JeMEHTOB B [lepuoauueckoil cucreme u
CTPOEHHEM UX aTOMOB

1.2

CtpoeHue BemecTBa: BUABl XUMUYECKOHN CBSI3U. THITBI KPUCTATUIECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEMETKUM W BHUAA
XUMU4ecKon cBsa3u. Kiaccudukanuss 1 HOMEHKIATypa HEOPTAaHMYECKUX BEIIECTB
(MexxayHapoiHas U TpUBHalIbHAs). XMMUYECKHUE CBOMCTBA BEIIECTB, OTHOCAILIUXCS
K pa3JIMYHBIM KJIacCaM HEOPraHMYECKHX COEAUHEHHM, TEHETHYECKas CBS3b
HEOPraHWYECKHUX BEIIECTB

1.3

Knaccuukanus XuMUUECKUX peakiMid Mo pa3IM4HbIM MpHU3HaKaM (IO 4YMCIy U
COCTaBy Y4YacTBYIOLIMX B pEaKIUU BEIIECTB, IO TemIoBoMy 3ddexty, mo
M3MEHEHMIO CTETEHEH OKHCICHHMS XHMHYECKHUX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
Y4acTHIO KaTauu3aropa). DK30- U 3HIOTEPMUYECKHE peaKluu, TEPMOXUMUYECKUE
ypaBHeHus. [loHATHE O CKOPOCTH XUMHUYECKOM peakluu

1.4

[Tonsite 00 oOpaTUMbBIX W HEOOPAaTUMBIX XUMHUYEeCKUX peakiusx. [lonarue o
TOMOTE€HHBIX U T'€TEpOreHHbIX peakuusx. [IoHsTHE 0 XMMHMUYECKOM pPaBHOBECHHU.
@akToppl, BIMAIOLIME HA CKOPOCTb XUMMYECKOH pEakUuu U IOJ0KEHHUE
XMMHUYECKOTI'0 paBHOBECHS

1.5

OKHCAUTENBHO-BOCCTAHOBUTEIILHBIE peakuumy, AIIEKTPOHHBIN OanaHc
OKHCJIUTENBHO-BOCCTAHOBUTEIBLHOMN peaKkLuu. Cocrasnenune YpaBHEHUN
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKUMid €  HCIIOJIb30BAHMEM  METOJ]a
AJIEKTPOHHOTO OajaHca

1.6

TGOPI/IH 3JICKTpOHPITI/I‘leCKOI>’I Auccouruanuu. BHCKTpOHI/ITH H  HCOJICKTPOJIUTHI.
KaTI/IOHI)I, aHUOHBI. MexaHu3M aucconyanv BCIICCTB C pa3jIMdYHbBIMU BUIAAMU
XHUMHAYECKOH cBs3U. CTereHb Jucconuanuu. CusnbHble U cia0ble QJICKTPOJIUTEI.
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Peakniun monHoro oomeHa. YCIIOBUS NMPOTEKAHUs PEaKIMii MOHHOTO OOMEHa,
IIOJIHBIE M COKpalllEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBONCTBA KHUCIIOT,
OCHOBAHUH U coJIel B CBETE MPECTABICHUN 00 3JIEKTPOTUTHUECKOMN JUCCOLUAIIH.
KauecTBeHHbIE peakiuy Ha HOHBI. [IoHsATHE O THIpOIN3e Conei

1.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISAMH KPUCTATUTMYECKUX
pPEemETOK HEOPTAHNMUECKUX BEIIIECTB — META/UIOB M HEMETAIUIOB (rpaduTa 1 anmasa),
CIIO)KHBIX BEILECTB (XJIOpUAA HATpHs); HCCIIEIOBAaHHE 3aBHCHUMOCTU CKOPOCTH
XUMHUYECKOM peaklUUu OT BO3ACUCTBUSA DPA3NIUYHBIX (PAKTOPOB; HCCIEIOBAHUE
3JIEKTPOIIPOBOTHOCTH PAaCTBOPOB BELIECTB, IMpolecca AMCCOLMALUN KHUCIIOT,
uiesioued U cosel (BO3MOYKHO HCIIOJIb30BAHHWE BUIEOMATEPHUAJIOB); MPOBEICHUE
OIBITOB, WJUTIOCTPUPYIOIIUX NPHU3HAKU NPOTEKaHMs peakiuii MOHHOro oOMeHa
(oOpa3oBaHue ocajaka, BbIIEIEHME Tra3a, o00pa3oBaHUWE BOJIbl); OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPUMEPBl  OKUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX — PEaKLUi
(ropeHme, peakiuy pa3ioKeHUs, COCNUHEHHS); PAaCllO3HABaHUE HEOPTaHWYECKHUX
BEIIECTB C IOMOIIbIO KAYECTBEHHBIX peakUMii Ha HMOHBI; pEIICHue
OKCIICPUMCHTAJIBHBIX 3aJ1a4

Hemeranns! u ux COCAUHCHUA

2.1

OO1as xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIE
crerieHH okucieHusi. CrtpoeHue M (U3MYECKHE CBOMCTBA TNPOCTHIX BEILECTB
—TaJIOrTeHOB. XWMHUYECKHE CBOWCTBA Ha MpuUMepe XJopa (B3auMOACHCTBUE C
MeTaJUlaMH, HeMeTaJylaMH, Inenodamu). XiopoBoaopona. ConsiHas KHCTOTa,
XUMHYECKUE CBOMCTBa, TMOJIydeHHE, TmpumeHeHue. JleiictBue xyopa U
XJIOPOBOJOPO/Ia Ha OPraHU3M YeJI0BeKa. BaxkHelme XJIopuasl U UX HAXOKICHUE B
IpUpOAE

22

Oom1as xapakTepucTuka 3eMeHToB VIA-rpymnmbl. OcoOeHHOCTH CTPOECHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (pu3NYecKHe CBOWCTBA MPOCTHIX
BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIIHBIE MOAU(PUKALIMN KUCIOPOJA U CEpPBI.
Xumunyeckue cBorcTBa cepbl. CepoBOAOPO, CTpOeHHUE, (PU3NUECKHE U XUMUYECKUE
cBoiicTBa. OKCHIBI Cepbl Kak IPEICTAaBUTENM KHUCIOTHBIX OKcHIoB. CepHasd
KHCJI0Ta, (pU3nYecKre U XMMUYEeCKHe CBOMCTBA (001Me Kak MpeacTaBUTeNs Kiacca
KUCIOT W crenuduueckue). XHUMUYECKHE peaklHM, JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO croco0a moixydeHusi cepHoil kucnotbl. [Ipumenenue. Comu
CepHOM KUCIIOTHI, KAYECTBEHHAs peakius Ha Cyab(ar-uoH. Haxoxnenue cepsl u eé
COCIMHEHMM B Ipupojae. XUMHUYECKOE 3arps3HEHHE OKPYKAIOLIEH Cpensl
COEAMHEHUSIMH cepbl (KUCIOTHBIE IOXIHU, 3arpsi3HEHHE BO3JyXa U BOAOEMOB),
CIOCOOBI €T0 MPEIOTBPAIICHHS

23

OOm1ast xapakTepucTHKa 3JeMeHTOB VA-rpymiibl. OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapaKTepHbIE CTENEHW OKHCICHHUS. A30T, pPacCHpOCTpaHEHHWE B TPHUPOJE,
¢dusnveckre U XuMHUIecKue cBoicTBa. KpyroBopoT a3ora B nmpuponae. AMMHUAK, €To
¢du3HUecKre U XUMHYECKHE CBOWCTBA, NOTy4eHHe u npuMeneHne. Coan aMMOHHUS,
nux (1)I/ISI/I‘-I€CKI/IC U XUMHUYCCKHUC CBOfICTBa, IMPUMCHCHUC. KauecTBennas pcaKknusd Ha
MOHBI aMMOHHS. A30THas KUCIIOTa, €€ IOJydeHue, (pU3MYECKUe U XUMHUUYECKHE
cBOlicTBa (oOmmMe Kak IpeACTAaBUTENsl Kiacca KHCIOT U chenuduyeckue).
Hcnonp30Banue HUTPATOB U COJICH aMMOHUSI B KAU€CTBE MUHEPAIBHBIX YA0OPEHUI.
XUMHUUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
TOXK]IH, 3arpsiI3HEHUE BO3/1yXa, MOYBBI U BOJOEMOB)

24

®ocdop, amnorponHsie Moaupukauu docdopa, GUMUECKUE U XUMHUUECKUE
cBorictBa. Oxcun pochopa(V) u hochopnas kucnora, Pu3nyecKkre 1 XUMUIECKHAE
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CBOMCTBa, nmoiy4enue. Vcnonp3zoBanue GochaToB B KaueCcTBE MUHEPATBHBIX
yn00peHuit

25

OOmas xapakTepucTuka 31eMeHToB [VA-rpymnmnbsl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTENEHH OKUCICHMs. YTJIepoJ, aUIOTPOIHbIE MOAU(UKAIIH,
pacrpocTpaHeHue B npupoze, Gu3nYeckue 1 XUMHUECKUe CBOMCTBA. AncopOuus.
Kpyrosopor yrinepoga B mnpupone. Oxcuabl yriepoaa, uUX (QU3MYECKHE HU
XMMHUYECKHE CBOWCTBA, JECTBUE HAa IKHUBBIE OpPraHU3MbI, IOJyYeHHE U
MpUMEHEHHEe. DKOJIOTHYECKUE TMPOOIEeMBbl, CBsi3aHHBIE ¢ OkcuaoMm yraepoaa(lV);
TUIOTE3a II00ANbHOTO MOTEMJICHUs KIMMaTa; NapHUKOBBIM 3¢ddekr. YrompHas
KHCJIOTa U €€ COJIx, HUX (1)I/I3I/I‘~I€CKI/IG U XUMHYECKHEC CBOfICTBa, IIOJIYUCHHUEC H
npuMeHenue. KayecTBeHHast peakuuss Ha KapOoHaT-uMOHBL Vcnosb3oBaHue
Kap6OHaTOB B 6I)ITy, MCIUIHHE, IPOMBIIIJICHHOCTHU U CCJIBCKOM XO3SIUCTBE

2.6

[lepBoHauyaNbHBIE TMOHSATHS OO0 OPraHUYECKHX BEIIECTBAX KaK O COCIUHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHasl KUCII0Ta).
Wx cocraB u xumudeckoe crpoeaue. [ToHsATHE 0 OMOIOTHYECKU BaKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJaX — M HX POJIM B KHU3HU 4YeloBeKa. MarepHuaibHOe
€MHCTBO OPTraHUYECKUX U HEOPTAHMUECKUX COCIMHEHUN

2.7

KpemHuuii, ero ¢pusuueckne U XUMHUYECKHE CBOMCTBA, NOJTY4YEHUE U NPUMEHEHUE.
CoenuHenns kpeMHus B npupoze. O6mue npeacraBieHus 00 okcuae kpeMuusa(IV)
U KpeMHueBoi kuciore. CHIMKAThl, MX HCIOJIb30BaHUE B OBITY, MEIUIIMHE,
MPOMBIIIJICHHOCTH. BakHelmme cTpouTeabHble MaTepHallbl: KepaMuKa, CTEKIIO,
1eMeHT, 0eToH, kene300eToH. I[IpobOaeMbr  0€30macHOTO  WCIIOB30BAHUS
CTPOUTENIbHBIX MaTE€PHUaIOB B IOBCEAHEBHOM KU3HU

2.8

XUMUYECKUH OKCIEPUMEHT: H3y4YeHHEe OOpas3I[OB HEOPraHWYECKHUX BEIECTB,
CBOMCTB COJISTHOM KHUCIIOTHI; MPOBEIEHNE KAaUeCTBEHHBIX PEAKIIMI Ha XJIOPHI-UOHBI
Y HaONIo/IeHHe MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpaXkaroliue Qpuandeckue u
XUMUYECKUE CBOWCTBA TajOT€HOB W UX COCAUHEHUU (BO3MOXHO HCIOJIB30BaHHUE
BUJICOMATEPHANIOB); O3HAKOMJICHHE C OOpa3lamMi XJIOPHIOB (TaJOr€HUJIOB);
O3HaKOMJIEHHUE C 00pa3laMH cephl U €€ COeIMHEHUSIMU (BO3MOKHO HMCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); HAOIIOEHUE TIpoliecca OOyTIMBaHUs caxapa MoJ JeHCTBUEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KHUCIOTBHI; H3Yy4YEHUE XHUMHUYECKHUX CBOWCTB
pa30aBIeHHON CEPHOI KUCIIOTHI, MPOBEICHNE KaueCTBEHHOM peakliuu Ha cynbdat-
WOH W HAOIOJICHUE MpHU3HAKa €€ MPOTEKaHWs; O03HAKOMJICHHE C (PU3NICCKUMHU
cBoiicTBamMu a3oTa, ¢ocdopa U UX coeAMHEHUU (BO3MOXKHO HCIIONIb30BAHHE
BHJICOMATEPHAIIOB), 00pa3aMu a30THBIX B (HOCHOPHBIX YIAOOPECHHUI; TOTydeHUE,
coOupaHue, paclo3HaBaHME€ U H3Y4YEHHE CBOWCTB aMMHaKa; IPOBEIACHHE
KaueCTBEHHBIX pPEaKIUii HA NOH aMMOHUS U (hocaT-HOH U U3YICHUE TIPU3HAKOB UX
MPOTEKaHUs, B3aUMOJEHCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEJbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHUAJIOB); U3y4eHUE Moenei
KPUCTANIMYECKUX peméToKk anmasza, rpadura, QysiepeHa; O03HAKOMIICHHE C
MPOIIECCOM  a/IcOpPOLIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOTrasa; MoJyueHue, coOupaHue, pacro3HaBaHUE U H3yYEHUE
CBOWCTB YTJICKHCIIOTO Ta3a; MPOBEJACHUE KAYeCTBEHHBIX PEaKIMii Ha KapOoHAT- W
CWIMKAT-UOHbl M M3yYECHHE [PU3HAKOB MX MPOTEKaHUS; O3HAKOMJICHHUE C
MPOIYKITUEH CHIIMKATHOW MPOMBIIIUICHHOCTH; PEIIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4
1o Teme «BakHeue HeMeTauIbl U UX COETMHEHUS

MeTtamisl 1 Ux COCAUHCHUA

3.1

O6HIaSI XapaKTCPUCTHKA XUMHUYCCKUX 3JICMCHTOB — MCTAJIJIOB HAa OCHOBAaHHU HUX
IIOJIOKCHUA B HCpHOHquCKOﬁ CHUCTEMC XUMHUYCCKHX DJICMCHTOB HI/I MeH):[eneeBa
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u cTpoeHus aroMoB. CTpoeHne MeTalljIoB. MeTayuinyeckas CBsi3b U METaJUINYECKast
KpUCTATTNYECKas peréTka. DIEKTPOXUMUUECKHH sl HAMPSHKEHU METaIOB

32

dusnueckre M XUMHYECKHE CBOMCTBa MeTaioB. OOmue crmocoObl MOTydeHUs
MeTayioB. [loHsATHE O KOPPO3MHM METaIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT
koppo3uu. CruiaBsl (CTallb, YyT'YH, DIOPATIOMUHUN, OpOH3a) U MX MPUMECHECHHE B
OBITY U IPOMBIIIUICHHOCTH

3.3

[Ilenounble MeTayuIbl: MOJOKEHHE B llepuonnuueckoi cucTeMe XMMHYECKUX
anemeHToB J[.MI. MenneneeBa; CTpOCHUME UX aTOMOB; HAXOXKIAEHUE B NIPHUPOJE.
dusnyeckre U XMMUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKcuasl U
TUAPOKCHJIBI HATpHs U Kanusl. [[ppuMeHeHne menoyHbIX MEeTAJIOB U MX COEAMHEHUN

3.4

[IlenouHO3eMeENbHBIE METAIBI MAarHUM U KaJbLMM: mojiokeHue B [lepuoanyeckoit
cucreme xumuueckux d3nemeHTtoB J[.M. MenpaeneeBa; CTpoeHHME HX aTOMOB;
HaxoXxJeHue B npupoje. Pu3ndyeckre 1 XMMUYECKUE CBOMCTBA MarHUs M KaJlbIIUs.
Baxkneimme coequHeHust Kaiablus (OKCHJI, TUAPOKCH, conn). KECTKOCTh BOJBI U
CITOCOOBI €€ yCTpaHCHUS

3.5

Amomunuii: nonoxenue B [lepuoanueckoil cucreme XumMuieckux 3nemMentos J[.H.
MeHieneeBa; CTpOCHUE aTOMa; HAX0XKICHHUE B pupoae. U3ndecKkrue 1 XUMUYECKHE
CBOMCTBa aTtOMHHKS. AMPOTEPHBIE CBOMCTBA OKCHJIA U THIPOKCHIA ATFOMUHUS

3.6

XKeneso: nonoxenne B [lepuoauueckoil cuctemMe Xumudeckux snementos J[.U.
MeHneneeBa; CTpOCHHE aToMa; HaxoXKAeHuWe B mnpupoge. Dusmdeckue u
XHUMUYECKHe CBOMCTBa kene3a. Oxcuabl, Tuapokcuabl U comu xkenesa(ll) u
xenesza(lll), ux coctas, cCBOMCTBA U MOJIyYeHUE

3.7

XUMUYIECKUH IKCIIEPUMEHT: 03HAKOMJICHUE ¢ 00pa3IlaMHi METAJUIOB M CIUIABOB, MX
(U3HYECKUMU CBOHCTBAMU; U3YUCHHE PE3YIHTATOB KOPPO3UU METAIOB (BO3ZMOKHO
UCIOJIb30BAaHUE BHJIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJCWUCTBUS OKCHIIA
KaJIbIIMSI M HATpUs C BOJOW (BO3MOXKHO MCIIOJIb30BAaHUE BHICOMATEPHAIIOB);
HCCIeIOBAaHUE CBOMCTB JKECTKOM BOJIBI; TPOIIECCa TOPEHUsS XKejle3a B KHUCIOPOJe
(BOBMOXKHO  HCITOJIb30BAHHE  BHJICOMATCPHAIIOB);  TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEAKIIMi HA MOHBI (MarHusl, KaJIbIIMs, AIFOMUHUS, [IMHKA, sxene3a(]])
u keneza(lll), memu(Il); HaOmromeHue W oOmMUCaHUE MPOIECCOB OKPAIIUBAHUS
IJJaMEHW WOHAMU HATpUsA, Kalmusd W Kalblusd (BO3MOXHO HCIOJb30BaHUE
BHJICOMATEPHAIIORB); UCCIICIOBaHIE aM()OTEPHBIX CBOHCTB TUAPOKCHUIA AITFOMIHHS U
THJIPOKCHJIA IIMHKA; PEIIeHHe JKCIIEPUMEHTAIBHBIX 3a/1a4d Mo TeMe «BaxHeimme
METaJIJIBI U UX COCTUHEHUS

XuUMUA U OKpYKarolas cpea

4.1

Hosbie Matepuainbl 1 TEXHOJIOIMU. BelecTBa 1 MaTepualisl B TOBCEIHEBHOW )KU3HU
yesoBeKa. XUMUA U 30pOBbe. bezonacHoe NCnoib30BaHUE BEIIECTB U XUMUYECKUX
peakuuii B ObITy. [lepBasi mOMOIIb TPU XUMHUYECKHUX 0YKOTaX U OTPABICHUIX

4.2

OCHOBBI KOJOTUYECKOM IPaMOTHOCTU. XMUMHUYECKOE 3arpsi3HEHHE OKPY Karollen
cpensl I1JIK. Pons xumuum B perieHuu 3Kojiornyeckux mnpobnem. Ilpuponnsie
MCTOYHMKH YTJIEBOJOPOJIOB (Yrojb, IPUPOAHBIN ra3, HEPTh), MPOIYKTHI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

43

XUMUYECKUI AKCIIEPUMEHT: H3yuyeHue o0pa3lioB MaTepHalioB (CTEKIIO, CIUIaBbI
METAJIJIOB, TOJIMMEPHBIE MaTEPHAJIbl)
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ITPOBEPAEMBIE HA OI'D IIO XUMHUU TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJIBHOM IPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBaHUS K PeIMETHBIM pe3yJbTaTaM 6a30BOro
MPoBEPSIEMOro YPOBHSI OCBO€HHMSI OCHOBHOI 00pa30BaTeJIbHON MPOrPaMMbl
TpeOoBaHUs OCHOBHOT0 0011ero oopasosanust Ha ocHope PI'OC
1 [Ipencrasnenue:

O TIO3HAaBa€MOCTU SIBJIGHUH TPUPOABI, MOHHUMAaHHE OOBEKTUBHOM
3HQYMMOCTH OCHOB XHMHMUYECKOM HAyKHM Kak O0JacTH COBPEMEHHOTO
1.1 €CTeCTBO3HAHUS, KOMIIOHEHTa OOIeld KyJIbTyphl M TNPAKTUYECKOM
NEeSITeIbHOCTH 4YellOBeKa B YCJIOBUSX COBPEMEHHOTO OOIIECTBa;
MOHUMAaHHE MECTa XUMUU CPEAH IPYTHX €CTECTBEHHBIX HAYK

0 HAYYHBIX MCTOJAX IO3HAaHHA, B TOM YHCJIC JSKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX METOAax HUCCICOOBAaHUA BC€HICCTB )51 HU3Yy4YCHUA
XUMHNYCCKHUX peaKHHﬁ; YMCEHUEC UCIIOJIB30BaTh MOACIN JIS1 00BsACHEHHS
CTPOCHUSA aTOMOB U MOJICKYJI

1.2

0 chepax mpodeccHoHaTbHON MESTENBHOCTH, CBS3aHHBIX C XUMHEH U
COBpPCMCHHBIMU TCXHOJIOI'usIMU, OCHOBAaHHBIMHU Ha JOCTUKCHUAX
XMUMHUYECKON HAYKH, YTO MO3BOJUT 00YIAIOIIMMCS PACCMATPUBATh XMMHUIO
Kak cdepy cBoelt Oyayiieit mpodecCHOHATBHON NEATEIBHOCTH U CIeTaTh
OCO3HaHHBIH BBIOOP XMMUH KaK MPOGHILHOTO MPeIMETa MPH MePexoie Ha
YPOBEHB CPEHETO 00IIero 00pa3oBaHUs

1.3

Bnagenue cucreMoit XUMHYECKUX 3HAHUU U YMCEHUEC NPUMCHSATb CUCTEMY
XHUMHUYCCKUX 3HaHI/II\/'I, KOTOpas BKIIIOYACT:

BOKHEUIIINE XUMUYECKUE TOHATHUS: XHUMHYECKUU DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE U CJIOXKHOE BEIIEeCTBO, OJHOPOJHAS U
HEOJHOPOJIHASI CMECh, OTHOCHUTEINIbHBIE aTOMHAsI M MOJICKYJISIpHAsE MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, OKCHI,
KHCJIOTA, OCHOBAaHHWE, COJIb (CpefHss), XMMHUYECKas peakilus, peakluu
COCIMHEHUS, PEAaKIUU pa3JIOKEHUs, PEaKIUu 3aMEeIleHHUs, peakluu
oOMeHa, TerioBoi 3G (HEKT peakIuu, K30- U IHIOTCPMUICCKUE PEAKIIUH,
pacTBOp, MaccoBasi 0JI1 XUMUYECKOTO JIEMEHTa B COeIMHEHUH, MaccoBast
JI0JIE ¥ TPOIEHTHAs KOHIEHTpAIUsl BEIIECTBA B PAacTBOpPE, SAPO aToMma,
2.1 JNEKTPOHHBIA CIOM aToMa, aroMHas oOpOuTalb, paaUyC aroma,
BaJICHTHOCTb, CTEINEeHb OKHUCJICHUS, XUMUYECKas CBSI3b,
ANEKTPOOTPHUIATEILHOCTD, MOJIAPHAs U HEMOJSpHAas KOBAJICHTHAs CBS3b,
WOHHAs! CBSI3b, METAIUTMUYECKAS CBSI3b, KPUCTAJUIMYECKAs pElIETKa (aTOMHas,
MOHHAs, METaJIINYeCKas, MOJIEKYJIIpHast), MOH, KATUOH, aHUOH, AJIEKTPOJIUT
U HEIJIEKTPOJIUT, BJICKTPOJIUTUYECKAS] AUCCOLMALIMS, PEAKIIUA HUOHHOTO
oOMeHa, OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIMH, OKHUCIUTEIb U
BOCCTAHOBUTEJIb, OKUCIIEHUE U BOCCTAHOBJIIEHUE, JJIEKTPOJIN3, XUMUYECKOE
paBHOBecue, 00paTUMble U HEOOpaTUMbIE PEAKIIUU, CKOPOCTh XUMUYECKOI
peakuuu, katanusartop, [IJIK, koppo3ust meTamios, CriaBbl

OCHOBOIIOJIATAIOIME 3aKOHbl XUMHUHU: 3aKOH COXpPAHEHUS MAacChl,
22 nepuoanueckuii 3akoH .M. MenaeneeBa, 3aKkOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTaapo

TEOpUU XUMUH: ATOMHO-MOJIEKYJIIpHas Teopus, TEOPUsL

2.3 .
QJICKTPOJIUTHYCCKOU AUCCOUALIUKN




43

Brnaaenue ocHOBaMU XMMHUYECKOM IPaMOTHOCTH, BKITFOUAFOIICH:

3.1

YMEHHUE MPAaBUIIBHO HCIIOJIB30BaTh U3YUYECHHBIE BEIIECTBA U MaTepUabl (B
TOM 4YHCJIe MHUHEpalbHble YJOOPEHHS, METaJUIbl M CIUIaBbl, MPOJYKTHI
nepepabOTKM ~ NPUPOAHBIX  MCTOYHUKOB  YIJIEBOJOPOJOB  (yriu,
MIPUPOIHOTO ra3a, HepTH) B OBITY, CEILCKOM XO0341CTBE, HA IPOU3BOJCTBE
U TIOHUMaHHME 3HAYEeHHUs KUPOB, OCIKOB, YIJIEBOAOB JJISi OpraHU3Ma

YEJIOBEKA; YMEHHE NPOTHO3UPOBATH BIIMSIHHUE BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HA OPTaHU3M UYEJIOBEKa M OKPYKAIOLIYI0 IPUPOJHYIO Cpeay

32

YMEHHE MHTErpUpOBATh XUMHUUYECKUE 3HAHUSA CO 3HAHUSAMHU JIPYTUX
y4eOHBIX MPEAMETOB

3.3

HaJIMYMe ONbITa PabOTHl C Pa3IMYHBIMU MCTOYHHKAMU HWH(OpMALUU IO
XUMHM (Hay4yHass W HAy4YHO-TIONYJIIpHAash JUTeparypa, CJIOBapH,
CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTUBHO OLIEHMBaTh HH(GOpPMAIMIO O BEILIECTBaX, UX
MIPEBPALICHUAX U IPAKTUYECKOM IPUMEHEHUH U YMEHHE UCII0JIb30BaTh €€
JUIs peleHns1 yueOHO-IT03HABATENbHBIX 3a/1a4

Bnanenue ocHOBaMH TOHSTHUHHOTO armapaTta U CUMBOJIMYECKOTO S3bIKa
XUMHH JJI COCTaBiIeHHs (HOpMYJT HEOPTaHUYECKUX BEIIECTB, YpaBHEHUN
XUMUYECKHUX PeaKiuii; ocHOBaMU xumudeckoit HomeHkaaTypsl (IUPAC u
TPUBHATBHOM )

YMeHue O0OBACHATH CBSI3b MOJOXKEHUs dneMeHTa B llepuoamnueckoit
CHUCTEME C YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMHUYECKUX
JJIEeMEHTOB (COCTaB MW 3apsan sjapa, oOliee YHCIO BIIEKTPOHOB),
pacrpeieieHueM SJIEKTPOHOB IO SHEPreTHUYECKUM YpPOBHSM AaTOMOB
HEPBBIX TPEX MEPHUOIOB, KAUS U KaJIbIIUA

IIpencraBnenue O NMEpUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
JIEMEHTOB (pajnyC aToMa, 3JIEKTPOOTPULATENBHOCTb), IPOCTBIX U
CJIO’KHBIX BEILECTB OT IOJIOKEHUS 3JIEMEHTOB B [lepuoanueckoii cucreme
(B MampIX MepuoOJax U IVIaBHBIX MOATPYIIAX) U AJIEKTPOHHOI'O CTPOECHHUS
aToMa

YMmenue knaccupuuupoBaTh:

7.1

XHUMHUYCCKUEC DJICMCHTHI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKHE PCAKIIUU

YMeHnue onpenensTh:

8.1

BaJICHTHOCTD U CTCIICHDb OKHUCJICHUA XUMHUUYCCKUX 2JICMCHTOB, 3apsa1 HOHA

8.2

BUJ XUMHUYECKOM CBSI3M M TUI KPHUCTALUIMYECKOM CTPYKTYpbl B
COCIMHEHUSAX

8.3

XapakTep cpelibl B BOAHBIX PacTBOpax BelecTB (KUCIOT, OCHOBAHUIN)

8.4

OKHCIIHUTEIb U BOCCTAHOBUTCIIb

YMeHue xapakrepu3oBaTh (pU3MUECKHE U XUMHUUECKHE CBONCTBA:

9.1

MIPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPOI, rpaduT, aiMa3, KpeMHHH,
a3oT, hocdop, cepa, XJI0p, HATPHIA, KaJTUi, MAaTHHUH, KaJIbIIUH, ATIOMUHUH,
JKENe30)

9.2

CJIOKHBIX BEIIECTB, B TOM UYHKCJIE UX BOJHBIX pPacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOIOPOA, OKCHIBI M THUAPOKCUIBI MeTauioB [-ITA
rpymi, antoMmunus, menu (I1), munka, xenesa (11 u I11), okcuast yraepona
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(Il m 1V), kpemuus (IV), azora u ¢pocdopa (III u V), ceper (IV u VI),
CepHHUCTas, CepHas, a30TUCTas, a30THas, QocopHas, yroibHasi,
KpeMHHUeBasi KUCJI0Ta U X COJIN)

93

IIPOTHO3UPOBATh U XapaKTEpU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOECHUs, IPUMEHEHNE BEIIECTB B 3aBUCMMOCTH OT UX
CBOMCTB, BO3MOXHOCTb IPOTCKAaHHUs XUMHYECKHX IIPEBPALLCHUN B
PAa3IMYHBIX YCIOBUAX

10

YMeHue coCTaBIIsITh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKLHIL, B TOM
YHClIe:

10.1

peakIuii HOHHOTO OOMEHa

10.2

OKHUCJIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peammﬁ

10.3

WUTIOCTPUPYIOUINX XMMHUECKHUE CBOMCTBA U3YUEHHBIX KJIACCOB (TPYII)
HEOPraHUYECKUX BEILECTB

10.4

MOATBCPKAAOINX 'CHCTUYCCKYIO B3AMMOCBA3b MCXKAY HUMH

11

YMeHue BEIYUCIATH (TPOBOJIUTH PACUETHI):

OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYHO MAaCChl BEUICCTB, MACCOBYHO
JOJI0 XUMHYCCKOT'0O 3JIECMCHTAa B COCJTMHCHUHN

11.2

MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MacCCy, 00BEM ra3oB

11.4

10 YPaBHEHUSIM XMMUYECKUX pPeaKkMii U HAXOAUTh KOJIMYECTBO BELIECTBA,
00BEM U MacCy peareHTOB MU MPOAYKTOB PEaKIHH

12

Bnanenue (3Hanue 0OCHOB):

12.1

OCHOBHBIMHM METOJAMU HAay4HOTO MO3HaHUs (HaOJrOAEeHUE, U3MEpPEHHe,
9KCIIEPUMEHT, MOJICTUPOBAHUE) MPU W3YUEHHH BEIIECTB U XUMHUECKUX
SABJICHUI; yMeHHE cHopMyTupoBaTh NpoOIeMy U HPEAJIOKUTh MyTH €€
pEIICHUs

12.2

6e30macHoi pabOThI C XMMHUYECKUMU BEIIIECTBAMHU, XUMHUYECKOM TTOCY 1011
1 1abopaTOpHBIM 000PYA0BAaHHEM

12.3

npaBuUjiaMy 0€30MacHOTO OOpaIeHus! C BEIIECTBAMHU, HUCITOJIb3yEMBbIMH B
MOBCETHEBHON JKHM3HU, MPABUJIAMH TOBEJACHHUS B IENIX COEpeKECHHUS
310pOBbSl M OKpY)KAlOLIed MPUPOAHON Cpelbl; IMOHHMaHUE Bpena
(omacHOCTH) BO3IEHCTBUS Ha JKHBBIE OPTaHU3MBI OMpPEICTEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHHsS] M TMPEAOTBPAILCHUS WX BPEIHOTO
BO3JCICTBUS

13

Hammane NPAaKTUYICCKUX HABBIKOB INIAHWPOBAHUSA W OCYLICCTBIICHUSA
CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

HU3YUYCHUC U OIIMCAHUC (bI/I3I/I‘leCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHEC C
(i)I/IBI/I‘-IeCKI/IMI/I U XUMHWYCCKUMU SABJIICHUAMM, OIBITHI, HJIJIFOCTPHUPYIOIIUC
IIPHU3HAKH IIPOTCKAHUA XUMHYCCKUX peaKuHﬁ

13.2

HN3Yy4YCHUC CII0CO00B PasaciICHUsA cMmecei

13.3

MOJyYEHUE KUCIOPOJIa U U3yYEHHUE €r0 CBOMCTB; MOJIYyYEHUE BOJIOPOIA U
W3yYEHUE €r0 CBOWCTB; IMOJYyYEHUE YIVIEKHCIIOrO Tra3a U U3YYEHHUE €r0
CBOIICTB; MMOJy4YCHUE aMMHAaKa U U3YYEHUE €r0 CBOWCTB

13.4

IIPUTOTOBJIEHUE  PAaCTBOPOB C  ONPENENEHHOM  MacCOBOM  JOJIEH
pacTBOPEHHOTO BEIIECTBA
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13.5

NpUMEHEHNE HHANKATOPOB (JTaKMyca, METHIIOpaHka U peHondrarenHa)
JUISL OTIPE/ICNICHHSI XapaKTepa Cpeibl B paCTBOpaxX KUCIOT M IIEI0UeH

13.6

HCCJIEIOBAaHNE 1 ONMCAHUE CBOMCTB HCOPraHNM4YCCKUX BCUICCTB PA3JIMYHBIX
KJIaCCOB; HU3Yy4YCHHC B3aUMOJICHCTBUS KHCIIOT C METaliaMH, OKCHIaMH
MCTAJUIOB, paCTBOPHUMBIMU W HCPACTBOPUMBIMHU OCHOBAHUAMH, COJISIMU;
MOJIYUCHHUEC HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OJHOI'0O MCETalliia
ApyrumMm M3 pacTtBOpa COJK; HCCICAOBAHUC aM(bOTepHLIX CBOICTB
THAPOKCHUIAOB AJIFOMHUHUA U HHUHKaA

13.7

PCUHICHUC JKCIICPUMCHTAJIBHBIX 3d/1a4 110 TECMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COGHHHGHHﬁ)); ((BHCKTpOJII/ITI/ILIeCKa}I JUCCOLHALISA
«Baxkneinme HeMeTaIbl M UX COCIUHCHUS) , «Baxkneinne meTamisl U
HnX COCOAUHCHUSA

13.8

XUMHAYECKHE IKCTIEPUMEHTBI, HJUTFOCTPHPYIONINE MPU3HAKH TPOTCKAHUS
peaxIuii HOHHOTO OOMEHa; KaYeCTBEHHbIE PEAKIIUU Ha MPUCYTCTBYIOIIHE
B BOJHBIX pPacTBOpax HOHBI XJIOpUA-, OpOMHI-, MOIUA-, CYyJIbdart-,
¢docar-, xapOOHAT-, CHUIMKAT-aHUOHBI, THIPOKCUI-UOHBI, KATHOHBI
aMMOHWUSI, MarHUs, KaJbIvs, ATFOMUHUS, JKeJe3a (2+) u xenesa (3+), meau
(2+), uHKa

14

Ymenue:

14.1

MPENCTaBIATh  pe3yibTaThl JKCIepUMeHTa B  (GopMe  BBIBOJIOB,
JI0Ka3aTeNnbCTB, TpauKOB W TaONUI M BBIABIATH HMIHUPUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATH CBSI3U MEXIY pEabHO HAOJI0JaeMBbIMH XUMHUYECKUMHU
SABJICHUAMHA MW IPOLCCCAMH, IMPOUCXOIAAIIUMU B MAKpPO- U MHUKPOMUPC,
OOBSACHSITH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB
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INEPEYEHDb 3JJIEMEHTOB COIEPKAHUSA, IIPOBEPSAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUH

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

1 HepBOHa‘-IaJIBHLIe XUMHNYCCKHUEC ITOHATHUA

1.1 | Yucrele BemecTBa 1 cMecH. CriocoObl pa3aesieHus cMecei

ATOMBI U MOJICKYIJIbI. Xumuyeckue 351eMeHThl. CUMBOJIBI XHMHYECKUX 3JIEMEHTOB.

1.2
IIpocTble U CIOXKHBIE BEIIECTBA.

Xumuyeckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKUX J1€MEHTOB. CTeneHb

1.3
OKHCJICHUS

3aKOH TMOCTOSIHCTBA cocTaBa BemecTB. OTHOcHUTeNbHas aTOMHas Macca.
1.4 | OTHOCHUTENBHAs MOJEKYJsIpHas Macca. MaccoBast 10J11 XMMUYECKOT0 2JIEMEHTA B

COETMHEHUN
KonmuecTBo BemecTBa. Mosik. MosnsipHast macca. MoJsipHbI 00BEM Ta30B.

1.5 B3anmocBs3b KOJIMUECTBA, MACChI U YKCIIa CTPYKTYPHBIX €AMHUIL BEIIECTBA
Ou3nYeCKre U XUMUYECKHE SIBIICHUSI. XUMHUUYECKash peakiusa U €€ MpU3HaKu.

1.6 3aKOH COXpaHEHUs1 MAaCChl BEUIECTB. XUMUYECKHUE YPaBHEHUS

) ITepuoanueckuii 3akoH u Ilepuoguyeckas cucteMa XuMAYECKUX 31eMeHToB J[. 1.

Menneneea. CTpoeHHE aTOMOB

Ilepnonnueckuil 3akoH. [leproandeckas cucreMa XUMHYECKUX diemeHToB JI.M.
2.1 | Mengneneesa. Ilepuonel u rpymnmbsl. GU3HYECKUN CMBICH MOPSAAKOBOIO HOMEDA,
HOMEPOB IEpUOa U IPYIIIbI AJIEMEHTA

Crpoenue atoMoB. CocTaB aTOMHBIX siaep. M3oronsl. OnekTponsl. CTpoeHue
2.2 | DNEKTPOHHBIX 000JI04eK aTOMOB HepBbIX 20 XMUMHYECKHX 3JIEMEHTOB
Ilepuonnueckoni cucreMs! .M. Menneneesa

3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
NEPUOJAOB, Kanusd, KanblMs (paguyca aToMOB, 3JIEKTPOOTPULIATENBHOCTH,
METAITNYECKUX U HEMETAJUTMUYECKUX CBOMCTB) U UX COEIMHEHUHN B COOTBETCTBUU
C TI0JIO’KEHUEM 3J1€MEHTOB B [leprouueckoii CUCTEME U CTPOEHUEM UX aTOMOB

23

3 CtpoeHue BeliecTBa

Xumuyeckass cBs3b. KoBaneHTHas (TonsipHass W HEMOJSIpHAsl)  CBS3b.
3.1 | DAEKTPOOTPUIATEIBHOCTh ~ XMMHUYECKHX  AJIEMEHTOB. Nonnas  cBs3b.
Meramnueckas CBA3b

Tunbel KpUCTAIMYECKUX  PEIIETOK (aTOMHas, WOHHAsA, MeTaluIndecKas),
3.2 | 3aBHCHUMOCTb CBOWCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U BUAA
XUMHUYECKOU CBSI3H

Baxwueiime npencTaBuTeNM HEOPraHMYECKUX BewecTB. Hemeramnel U ux
coequHeHus. MeTanibl ¥ UX COEIUHEHUS

Knaccupukamuss w HOMEHKIATypa HEOPraHHMYECKUX COCIUHECHUH: OKCHIOB
(coneoOpasyrolire: OCHOBHbIE, KUCIIOTHBIE, aM(OTepHBIE) U HECOIe00pasyoIue;
4.1 | ocHOBaHUU (mémoun u HEPaCTBOPUMBIC OCHOBaHUS); KHCJIOT
(xucnopozacoaepKamme u 0ECKUCIOPOIHBIC, OJHOOCHOBHBIE 1 MHOTOOCHOBHEIE);
coJiel (CpeaHUX U KUCIIBIX )

duznyeckre U XUMHYECKHE CBOCTBA MPOCTHIX BCUICCTB-HCMETAJIJIOB: BOJAOPOAA,

4.2
XJIopa, KHCIIOPO/a, cepsl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
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dusznueckue U XMMHYECKHE CBOMNCTBa MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTUA,
HaTpus, Kajlnusd, Maraus v KajJbluA, A JFOMHUHUSA, XKEJIC3a. BJ'ICKTpOXI/IMI/ILIeCKI/II\;I paa
HaprI)KCHI/Iﬁ MCTAJ1JI0B

4.4

du3nuecKkue U XMMUYECKHE CBOMCTBA BOJOPOIHBIX COCITUHCHUN HEMETAJIOB:
XJIOPOBOJIOPO/Ia, CEPOBOOPOIA, AMMHAKA

4.5

du3nueckue M XUMUYECKHE CBOMCTBAa OKCHUIIOB HemetayioB: cepsl (IV, VI),
azora(ll, IV, V), dochopa(lll, V), yrnepoga(ll, 1V), kpemuusa(IV). Ilonyuenune
OKCHJIOB HEMETAIIJIOB

4.6

Xumunyeckue cBoiictBa okcuoB: MetaiioB IA-IITA rpynn, uunka, meau(1l) u
xeneza(ll, II). [Tomy4yeHne okCUAOB METAIITIOB

4.7

XWMHUYECKHUE CBOMCTBA OCHOBAHWUU U aM(POTEPHBIX THAPOKCHIOB (Ha MpUMEpE
TUIPOKCHUIOB aIIOMUHUS, Kele3a, IMHKa). [lomydenne ocHoBaHM 1 aM(pOTEPHBIX
TUIPOKCHUIOB

4.8

OO0ue XUMHYECKUE CBOWCTBA KHUCIIOT: XJIOPOBOJOPOJIHOM, CEpOBOAOPOAHOM,
CEepPHHUCTOM, CEpHOM, a30THOM, (ochopHO, KpeMHHEBOU, yroibHOU. Ocolbie
XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tomyuyenue kucnot

4.9

OO61ure xumudeckue cBoiicTBa cpeHux conei. [lonyuenue coneit

4.10

[Tomydenue, cobupanue, pacro3HaBaHWE BOAOPOJA, KHCIOPOAa, aMMHAKa,
YTJIEKUCIIOTO ra3a B JlabopaTopuu

4.11

[Tonyyenne amMmmuaka, CEpHOM M a30THOM KHCIIOT B MPOMBIIUIEHHOCTH. OO0mme
CrocoObl MOJYYEHHS METAJUIOB

4.12

I'eneTnueckas cBsI3b MCXKAY KiIaCCaMHU HCOPTAaHUYICCKHX COGI[I/IHGHI/Iﬁ

XUMUYECKUE peaKun

5.1

Knaccugukanus XuMHUeCKUX peakifii Mo pa3iInyHbIM IpPU3HAKaM: MO YHCIY U
COCTaBy YYacTBYIOIIMX B pEaKIMU BELIECTB, IO TemioBoMy 3¢ddekry, 1o
WU3MEHEHUIO CTENIEHEN OKUCIIEHUSI XUMUYECKUX AIEMEHTOB

52

TemnnoBoit 5P PeKT XUMHUUECKON PeaKIi, TePMOXUMUYECKIE YpaBHEHUS. DK30- U
SHIO0TEPMUYECKUE pEeaKIMU. TepMOXUMUYECKNE YPAaBHEHUS

53

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKHCIUTEIH U BOCCTAHOBUTEIIH.
Hpoueccm OKHUCICHUA u BOCCTAHOBJICHUA. :‘)J'ICKTpOHHHﬁ baaHc
OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcaknuuu

54

TeopI/IH SHCKTpOJII/ITPI‘IeCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHWOHBI. :‘)HGKTpOJ'II/ITBI u
HEBJICKTPOJINUTHI. CuibHBIC U ca0bIe SJICKTPOJINUTEL. CreneHb Jucconruanuu

5.5

Peakiun moHHOrOo oOMeHa. YCIOBHS MPOTEKAaHUS PEAKIUH MOHHOTO OOMEHa,
IIOJIHBIE U COKPAIEHHBIC HOHHBIC YPABHEHMSI pEaKIUi

XuUMHS U OKpy>Karolas cpeaa

6.1

Bemectea um Marepuasibl B IIOBCEIHEBHOM JKM3HU 4elloBeKa. be3omacHoe
WCITOJIb30BAaHNE BEIIECTB M XUMUUYECKHUX PEaKuii B 1abopatopuu u ObiTy. [lepBas
MIOMOUIb [P XUMHUYECKUX 0KOTaxX U OTPaBICHUIX

6.2

XUMHYECKOe 3arpsA3HeHHE OKpY Karolen cpeibl (KUCIOTHBIE T0K/U, 3arpsi3HEHNE
MOYBHI, BO3/yXa W BOJOEMOB), CHocoObl ero mpenorBpamieHus [IpemenpHas
nonyctumas kouneHtpanus BemiectB (IIJIK). Pomp xumum B pemenun
OKOJIOTMYECKUX TpoOsieM. YcuieHne NapHUKOBOTO dhdekTa, paspyiieHue
030HOBOTO CJIOSI




48

[Tpumenenue cepsl, azora, ¢ochopa, yriaepona, KpeMHUSI U UX COCIUHEHUN B
ObITY, MEAMIIMHE, NPOMBIIUIEHHOCTH M CeJIbCKOM Xo3sicTBe. llpuMenenue

6.3 | METAIOB W CIJIaBOB (CTajb, YYyryH, IIOPATIOMHUHHKA, OpoH3a) B OBITY H
MPOMBINIIEHHOCTH UX coequHeHui. [IoHsATHe 0 KOppO3UM METaioB, OCHOBHBIE
CIocoObI 3alTUTHI UX OT KOPPO3UU

64 [TpupoaHble UCTOYHUKH YTIEBOJOPOAOB (Yyrojib, MPUPOAHBIN ra3, HEPTH),
MPOAYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILUIEHHOCTH
[lepBoHavasibHBIE TIOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSIX

65 | yrepona (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TAHOJ, TJIMIEPUH, YKCYyCHAsl KUCIIOTA).

: [TonsiTHE O OMOTOTMYECKH BaXKHBIX BEIIECTBAX: )KUPAX, OEIKaX, YIIIeBOIaX — U UX
POJIH B JKU3HH YEJIOBEKa
7 Pacuérsr:

7.1 | mo hopmysiaM XUMHUYIECKUX COEAMHEHHUIA

7.2 | maccel (MaccOBOM) TOJM PaCTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3 | MO XMMHUYECKUM YPaBHEHUAM




