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MNOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1o XuMuu Ha ypOBHE OCHOBHOI'O 00111ero 00pa3oBaHMs COCTaBJIeHA Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOT'O
obmero obpaszoBanus, npeacraBieHHbIx B ®I'OC OOO, a Takke Ha ocHOBe (emeparbHOM
paboueil mporpaMMbl BOCIUTAHUS U C YY4ETOM KOHIICTILUHU TPEToaBaHus y4eOHOro MmpeaMeTa
«Xumus» B o0pazoBaTeIbHbIX opraHu3anusix Poccuiickoit denepanuu.

[IporpaMma mo xumuu [Ja€T TNpeAcTaBIEHUE O IesAx, oOueill crparerun oOyuyeHus,
BOCIIMUTAHUS U Pa3BUTHs OOydalolUXcs CPeACTBaMU Y4eOHOro MpeaMeTa, YCTaHAaBJIUBAET
00s13aTeIbHOE MPEIMETHOE COAEpKaHHUE, MPEyCMaTPUBAET paclpeesieHue ero 1o KiaccaM U
CTPYKTYPUPOBAHHE O pa3zesiaM U TeMaM IPOrpaMMbl IO XUMUH, OMPEIEISIET KOJTUYECTBEHHBIE
Y KQYECTBEHHBIE XapaKTEPUCTUKHU COAEPIKAHUS, PEKOMEHAYEMYIO TOCIE0BATEIIBHOCTD U3YUECHUS
XUMHH C Y4ETOM MEXIPEJIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yJaroINXCs, ONpeIeIeT BO3MOKHOCTH MTPeIMETAa IS peain3aluu
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM HpOrpamMMbl Ha YpPOBHE
OCHOBHOTr'0O OOIIEro O0Opa3oBaHMs, a TaKKe TpeOOBaHMI K pe3yabTaTaMm OOy4YeHUS XHUMHH Ha
YPOBHE IIeJIel U3Yy4eHUs MpeIMeTa U OCHOBHBIX BUJIOB y4eOHO-II03HABATEIbHON AEATEIbHOCTU
00y4aroIIerocs Mo OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHUE XUMHH CIIY’)KUT OCHOBOM /17151 (POpMUPOBaHMSI MUPOBO33PEHMS 00yUaIOIIETrocs], €ro
MIPE/ICTaBICHU O MaTepHAIbHOM €IMHCTBE MUPA, BAYKHYIO POIIb UTPAIOT (hOpMUPYEMbIe XUMUEH
MIPE/ICTaBJICHUS O B3aMMOINPEBPAILIEHUAX YHEPTUU U 00 3BOJIIOIUHU BELIECTB B MPUPOE, O MYTAX
pelieHuss TI00albHBIX MPOOJIEM YCTOMYMBOTO pPAa3BUTHUSL UEIOBEYECTBA — CBHIPHEBOIA,
SHEPTreTHYECKOH, TUIIIEBON M KOJIOTHYECKONW 0€30MaCHOCTH, MPOOJIeM 3IpaBOOXPAaHEHHUS.

HN3ydyenue xumuu:

CHOCOOCTBYET peanu3aliii BO3SMOXKHOCTEH /1711 caMopa3BUTHA U (POPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 00mIel U QyHKIIMOHATHHON TPAMOTHOCTH;

BHOCHT BKJIaJ B ()OPMUPOBAHUE MBIIICHUSI H TBOPUECKUX CIIOCOOHOCTEH 00yYarommxcs,
HaBBIKOB ~HMX  CaMOCTOSTENIbHOM  y4eOHOW  JIeSTENIbHOCTH, AKCHEPUMEHTAJIbHBIX U
WCCIIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B TIOBCEIHEBHOM KH3HU, TaKk U B
npodeCCHOHATTLHOM JCSITEIHHOCTH,

3HAKOMUT CO CHEeUU(PHUKON HAYYHOrO MBIIUICHHS, 3aKIaJbIBa€T OCHOBBI I[EIOCTHOTO
B3IJIs[]a HA €IUHCTBO MPUPOABI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAloM B (pOpMHpPOBAHUU
€CTECTBEHHO-HAyYHO! TPAaMOTHOCTH 00y4aloIINXCs;

crocoOcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSIM, K TpUpOZAe, K YEIOBEKY, BHOCHUT CBOH BKJIaJ B JKOJOTMYECKOe 0Opa3oBaHue
00yJaronuXxcsl.

JlaHHbIe HampaBlieHUsI B OOYYEHHWH XHMHU OOECIICUMBAIOTCS CIEUU(UKON COIEpIKAHHS
y4eOHOro mpeaMeTa, KOTOPBIi SBISETCS MeJarornuecky aanTHPOBAHHBIM OTpaXEHHUEM 0a30BOi
HAyKW XAMUH Ha ONPENEIEHHOM dTare €€ pa3BUTHA.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero 0Opa30oBaHHs OPHUEHTUPOBAH Ha OCBOEHHE
00YJarOIIMMUCS CUCTEMBI TIEPBOHAYAIBHBIX MOHATUNA XUMHHU, OCHOB HEOPTaHUYECKONH XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKOU XUMUU.

CtpykTypa copep)kaHHsl MPOrpaMMbl 1O XUMHH c(OpMHUpOBaHa Ha OCHOBE CHUCTEMHOIO
noxxoja k e€ m3ydeHuro. CopeprkaHHME CKIIAAbIBAETCSI U3 CHCTEMbI HMOHSATHH O XUMUYECKOM
JJIEeMEHTE M BEIIECTBE M CHUCTEMBbI MOHATHUH O XUMHYecKod peakmuu. O0e 3TH CHUCTEMBI
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CTPYKTYpHO OpraHM30BaHbl MO TMPUHIUITY MOCIEAOBATEIbHOIO Pa3BUTUS 3HAHUII HA OCHOBE
TEOPETUYECKUX MPEACTABICHUN Pa3HOI'O YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akona Jl. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4EeHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MPECTABICHUH 00 HJIEKTPOIUTUIECKON TUCCOIMAIINN BEIIECTB B paCTBOpax.

Teoperuueckne 3HAHHUS PACCMAaTPUBAIOTCS HA OCHOBE AMIIMPUYECKU TMOJNYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MTOCIIEIOBATENILHO OT OHOTO YPOBHSI K APYrOMY, BBITTOTHSIS
(GyHKIMU 00BSICHEHUS M MPOrHO3UPOBAHMSI CBOMCTB, CTPOCHUS U BO3MOXHOCTEH MPAKTUYECKOTrO
MIPUMEHEHHUS U TTOJTyYEHHS] U3y4aeMbIX BEIIECTB.

OcBoenne nporpaMMbl IO XHMHH CHOCOOCTBYET (OPMHUPOBAHHIO IPEICTABICHUS O
XMMHYECKON COCTABJISIONICH HAay4HOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHON MNPUPOIBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAaHUIO U METO/IaM I103HaHUs B Hayke. M3yueHue xumuu
MIPOUCXONT C MPUBJICUEHNEM 3HAHUN U3 paHee U3YUeHHBIX yIeOHBIX MpeaMeToB: «OKpYKaroHii
Mup», «buonorus. 5—7 knaccel» u «dusnka. 7 Kiaacey.

[Ipu u3ydeHnn XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XMMHUECKON HaYKU KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKON JEATEIbHOCTH YEIOBEKA U KAK OJHOIrO
13 KOMIIOHEHTOB MUPOBOW KYIbTYphl. 3ajadya yueOHOro MmpeaMera COCTOUT B (POPMHPOBAHUU
CUCTEMbl XMMMUYECKUX 3HAHMM — Ba)KHEHIIMX (DAKTOB, MOHATHUN, 3aKOHOB M TEOPETUYECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNII MHPOBO33PEHUECKOr0 XapakTepa, fA3blka HayKd, B
MPHOOILEHNH K HAyYHBIM METO/IaM MO3HAHUS MPU W3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIUil, B
(GOopMHUpPOBAaHMM W pa3BUTHM [I03HABATEIbHBIX YMEHMH M HMX HIPUMEHEHHH B Y4eOHO-
MO3HABATENIbHOM M y4eOHO-UCCIIE]0BATENbCKOM 1eATeIbHOCTH, OCBOGHUHU MPAaBHJI G€30MacHOro
oOparieHus ¢ BeUIeCTBAMU B MIOBCETHEBHON JKHU3HH.

[Ipn m3ydyeHHH XMMHU HAa YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHs BaXHOE 3HAUYEHHE
puoOpenH Takue IeH, Kak:

— (popMupoBaHNEe UHTEIJIEKTYaIbHO PA3BUTON JMYHOCTH, TOTOBOM K caM000pa30BaHMUIO,
COTPYAHHYECTBY, CaMOCTOSITEIbHOMY MPHUHATHIO pELIEHUH, CIIOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCSI YCIIOBHSIM KU3HH;

— HAaNpaBJIEHHOCTb OOYyYEHHsS Ha CHUCTEMaTHYecKOoe IMpHOOIIeHnEe o0yJaroumxes K
CaMOCTOSITENIbHOM ~ IO3HABATENIbHOW  JIEATENIbHOCTH,  HAy4YHbBIM  METOJaM  [O3HaHWf,
(hopMHUPYIOIUM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— oOecrieueHne YCIOBUH, CIOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYaIOUIMMUCS OIBITa
pa3HOOOpa3HOM N1eATENbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIM ), UMEIOIIMX YHUBEPCAIBHOE 3HAUEHUE AJIs1 PA3JINYHBIX BUAOB AESITEIbHOCTH;

— (opmupoBanue o0uieil pyHKIMOHATBHOM U €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
qrcIie yMEHHH OOBSCHATH M OLIEHUBATH SIBJICHUS OKPYKAIOIIET0 MUPA, UCITONIB3Ys 3HAHUS U OIIBIT,
MOJTyUYEHHBIE MPU M3YYECHUH XWMHUU, IPUMEHATHh UX MPU PELICHUU MpoOJiIeM B MOBCEAHEBHOU
KHU3HU U TPYJOBOMU JESITENbHOCTH;

— (hopMupoBaHHe y 00Y4aIOLIMXCS T'YMaHUCTHYECKMX OTHOIICHUH, TOHUMaHUS [ICHHOCTH
XUMHYECKUX 3HAHUU A7 BBIPAOOTKH SKOJIOTMYECKH II€JIECOO0pa3HOro IMOBEIACHHSI B OBITY U
TPYAOBOH AESATEIBHOCTH B ILIENIAX COXPAHEHMsI CBOETO 370POBbS M OKPYXKAIOIIEH MPUPOAHON
Cpelbl;

— pa3BUTHE MOTUBALMHU K O0yUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAaHHOMY BBIOOpY
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OO01iee YMCITO YacoB, OTBEAEHHBIX IS M3YYCHHS XMMHHU HA YPOBHE OCHOBHOI'O OOIIEro
oOpazoBanwsi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJen), B 9 kiacce — 68

4acoB (2 yaca B HEJIETIO).
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COJEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATUSA

[Ipeamer xumuu. Ponp XMMHUM B JKHM3HM 4YellOBEKa. XUMHUs B cHcTeMe Hayk. Tena u
BelecTBa. Gu3nvecKue CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BemecTB. [{ousTHE 0 MeTOaX
Mo3HaHus B XxuMuu. YucTeie BemecTBa U cmecu. CriocoObl pa3iesieHus: CMEecei.

ATOMBI ¥ MOJEKYJIBbl. XHUMHYECKHE dJeMeHThl. CHMBOJBI XHUMHYECKHUX JJICMEHTOB.
[IpocTble u cnoXxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas popmyia. BaaeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH MTOCTOSTHCTBA
cocraBa BeulecTB. OTHOcUTENbHAs aroMHas macca. OTHOcHUTENbHAasE MOJIEKYJspHas Macca.
MaccoBast 10711 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHUH.

KonunuectBo BeniectBa. Monb. MonsipHast macca. B3auMocBsi3b Koum4ecTBa, MacChl M YKCIia
CTPYKTYPHBIX €IMHUII BetlecTBa. Pacy€Tel mo popMynaM XMMHUECKUX COCIMHEHHH.

®usnyeckue U XMMHUYECKUE SBJICHMS. XHUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BelleCTB. XuMHUeckue ypaBHeHus. Kiaccubukanus XUMHUYECKUX PEaKIMii
(coemuHeHust, pa3oXKEeHHs, 3aMeIeHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIOW, MpaBUjiaMyd pabOTHI B jJabopaTopuu U TpUEMamMu
oOpareHust ¢ 1abOpaTOpHBIM O00OPYJOBaHHEM, M3YYE€HHE U ONMUCaHhe (PU3UYECKHX CBOWCTB
00pa3IoB HEOPraHUYECKHUX BEIIECTB, HAOMIOIeHNE (PU3NIECKUX (TIJIAaBICHUE BOCKA, TasTHHE JIb/IA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCALUs BOJIbI) U XUMUUYECKUX (FOPEHUE CBEYH,
MIPOKATMBAHWE MEIHOU MTPOBOJIOKH, B3aMMOJICHCTBHUE MeJia C KUCIIOTOM ) sIBJICHUH, HAOTI0/IeHNEe 1
OINKMCAaHUE MPU3HAKOB MPOTEKaHUsI XUMUUYECKUX peaKIui (pa3ioKeHue caxapa, B3auMOJIeUCTBUE
CEpPHOM KHCIIOTBI C XJIOPHAOM Oapwus, pasznoxeHue ruapokcunaa meau (ll) mpu HarpeBanuw,
B3aMMOJIeCTBHE keme3a ¢ pacTBopoM conu Meau (1), uzydenue crocoOoB pa3aeneHus: cMecei:
C TOMOUIbI0 MarHuTa, QUIBTPOBaHME, BBIAPUBAaHUE, AUCTUJUIALMS, XpoMaTorpadus,
MPOBEJICHUE OYMCTKH TOBAPEHHOW COJM, HAOJIOJCHHWE W OMHMCAHHUE PE3YJIbTAaTOB IPOBEIACHUS
OMbITA, WJUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsI MacChl, CO3/JaHUE MOJAENEd MOJEKYI
(mmapocTep>KHEBBIX).

Baxneiinmue npeacTraBuTe M HEOPraHUYECKHUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciaopon — 3J€MEHT U MPOCTOE BEIIECTBO.
Haxoxaenue kuciopoja B mpupoje, Gu3ndeckue 1 XMMUYECKUE CBOMCTBA (PEeaKIK TOPEHHUS).
Oxkcunpl. [lpumenenune kuciopoma. CrmocoObl TONMydeHHUsT KHUCIOpoja B Jiaboparopuu u
MPOMBIIIUTEHHOCTH. KpyroBopor kucnmopoaa B mpupojae. O30H — aloTporHas MOAUQpUKAIUs
KHCJIOPO/Ja.

TeroBoit >pGeKT XUMHUYECKOW pEaKIUuh, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
SHJIOTEPMUYECKUE peakiuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHUE
MapHUKOBOI0 3 (eKTa, pa3pylieHue 030HOBOTO CIIOs.

Bogopon — anemeHT u mpoctoe BemecTBo. Haxoxaenne Bogopoaa B mpupoe, husndeckue
Y XUMUYECKHE CBOMCTBA, TPUMEHEHHUE, CIIOCOORI morydeHus. Kuciaorsl u comu.

MosnsipHblil 00bEM Ta30B. Pacy€rbl Mo XUMHUECKUM YPaBHEHHSIM.

®dusnyeckre cBoiicTBa Bonbl. Boma kak pactBoputens. PactBopel. HackilieHHble u
HEHACBIIICHHbIE PacTBOpbl. PacTBopuMOCTh BelecTB B BojJe. MaccoBasi 10y BelllecTBa B
pactBope. XHUMHUYECKHE CBOWMCTBA BOJbl. OcHOBaHus. Poib pacTBOpOB B MPUPOJEC U B KU3HU
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yenoBeka. KpyroBopor Bozabl B mpupoje. 3arpsA3HEeHHE MPUPOAHBIX BOJA. OXpaHa U OYHMCTKA
MPUPOJTHBIX BOJI.

Knaccudukanus wHeopranmdeckux coeauHeHuid. Oxcuapl. Krnaccudukamus OKCHIOB:
corneoOpasyromnire (OCHOBHBIC, KUCIOTHBIE, aM(OTepHEIe) U HeconeoOpasyromue. Homenknarypa
okcuoB. du3nyeckre 1 XUMUYECKUE CBOMCTBA OKCHIOB. [lomyueHne okcuaos.

OcHoBanms. Knaccudukarmuss OCHOBaHMI: IIETOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBaHuid. ®Pu3nyeckMe M XHMHYECKHE CBOWCTBA OcHoBaHUU. llomyuenue
OCHOBAHHI.

Kucnorel. Knaccuduxanus xkuciaor. Homenkmnarypa kucnor. dusndeckue U XUMHYECKUE
cBorcTBa KUCIOT. P aktuBHOcTH MetaiioB H. H. bekeroBa. [Tonydyenue Kucior.

Conu. HomeHnknarypa cosneil. @u3ndyeckue U XMMHYECKHE cBoiicTBa coseld. Ilomyuenue
COJIEH.

'eneTnyeckas CBA3b MEXAY KJIaCCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpe/IeIICHUE COACpKaHMs KUCIOpoa B BO3AyXe, MOMydeHHe, CoOnpaHue,
pacro3HaBaHWE W H3y4YEHHE CBOWCTB KHCIOpPOJAA, HaONIO/IEHHWE B3aHMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS M TMpEKpaIIeHusi TOpeHus (Mokapa), 03HaKOMIICHHE C
oOpa3liaMy OKCHJIOB W ONHCAHHE WX CBOKMCTB, IMOJIy4eHHE, COOMpPAaHHE, PACIO3HABAHHUE H
H3ydeHHe CBOMCTB Bojaopojaa (ropeHue), B3aumojeictBue Bogopoaa ¢ okcuaom meau (1)
(BO3MOXHO MCIONB30BaHNE BUIEOMATEPUAIIOB), HAOMOIeHNE 00pa3Il0B BEIIECTB KOIMYECTBOM 1
MOJIb, WCCJIEIOBAaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C Pa3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENCIEHHOW MAacCOBOM JIOJIEM pPACTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBHE BOJBI C MeETaUIaMH (HaTpueM M KajubliueM) (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPAa3IOB HEOPTAHMUYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB,
HaOJI0/IeHUE M3MEHEHUS OKPAacKU WHIMKATOPOB B pPacTBOpax KUCIOT M LIENOued, M3ydeHHe
B3aumozeiicTeus okcuaa meau (1) c pactBopoM cepHOI KMCIOTHI, KUCIOT C META/NIAMU, peakLui
HEWTpalIU3aluu, OJy4Y€HNE HEPACTBOPUMBIX OCHOBAHUH, BHITECHEHHUE OJJHOTO METajlla JPYruM
W3 pACTBOpPA COJM, PEIICHUE JKCICPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelmue Kiaccsl
HEOPTraHUYECKUX COCIMHEHUI.

IMepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiemenros /. U.
MenpeneeBa. CTpoeHue aToMOB. XMMHU4YeCKas ¢BsA3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbBIE
peakumuu

[TepBbie MOMBITKY KIACCH(PUKAIIUN XUMUYECKUX IeMEHTOB. [IOHSATHE O TPpyIax CXOMHBIX
3JIEMEHTOB (IIeJTOYHBIE U IIE€0YHO3EMeNIbHbIE METAILIbI, TaJIOT€Hbl, THEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aMOTEpHBIE OKCHJIBI U THAPOKCHUIBI.

[lepuonmueckuii 3akoH. Ilepumonnueckass cucrema xumudeckux osnementos J[. U.
MengeneeBa. KoportkomepuonHas w ummHHONEpHoaHas (opmel [leproaudeckoit CUCTEMBI
xumuueckux dsemeHToB [J[. M. MenneneeBa. llepuonst u rpynmnbsl. DU3HUECKUN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siiep. M3oTonsl. Dnexkrponsl. CTpOEHUE 3JIEKTPOHHBIX
obOosouek aromMoB TepBeix 20 xumuyeckux osneMmeHToB Ilepumoamueckoit cucremsr [ U.
MenneneeBa. XapakTepuCcTUKa XUMHUUYECKOTO 3JIEMEHTA MO €ro NojokeHuto B lleprognueckoit
cucteme /. 1. Mennaeneera.

3aKOHOMEPHOCTH U3MEHEHUS PaJInyCca aTOMOB XMMUUYECKUX IJIEMEHTOB, METAIUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIIaM U EPUOIaM.
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3nauenue [lepronnueckoro 3akoHa u llepuoguyeckoil CUCTEMbI XMMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTUA HayKu U npakTuku. [[. . MenneneeB — yd€HbIl U IPaKJaHUH.

XuMuyeckas CBSI3b. KoBanenrtnas (monsipHas u HEToJsIpHast) CBSI3b.
DNEeKTPOOTPULIATENbHOCTh XUMHUUECKHUX JIEMEHTOB. VIoHHasI CBSI3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTaHOBUTENbHBIE peakiuu. [Iporeccsl okucneHus
1 BoccTaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm

U3ydeHHe 00pa3IOoB BEIIECTB METAIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LMHKA C PAacTBOpaMH KUCIOT W IIEJI0YEeHd, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEINIbHBIX PEAKIMH (TOpeHHEe, PEaKIINK pPa3I0KEHUs, COEAUHEHNUS).

Mesicnpedmemmnuie ceasu

Peanuzanus MeXnpeaAMETHBIX CBSA3EH NMPU U3YUYEHUU XMUMHH B 8 KJIacce OCYIIECTBIISAETCS
4yepes UCMOIb30BaHNe KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATUHN, TaK U IOHSATUMN, SBIISIOLIIXCS
CUCTEMHBIMH ISl OTAENBHBIX TPEIMETOB €CTECTBEHHO-HAYUYHOr' O IIUKIIA.

OO01m11e ecTecCTBEHHO-HAYUHBIE IOHATHS: HAYYHBIH ()aKT, TUIOTE3a, TEOpHUs, 3aKOH, aHAJIN3,
CUHTE3, Kiaccuukamus, MepUOAUYHOCTh, HaAOIIOJEHUE, OHKCIEPUMEHT, MOAEIUPOBaHuUE,
U3MEpEHUE, MOJIENb, SBJICHUE.

®uzuka: MaTepus, aTroM, DIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIbI,
PaZMoOaKTUBHOCTb, MOJIEKYJa, J3JEKTPUYECKUH 3aps]l, BELIECTBO, TelO, OO0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (U3NYECKUE BETUYMHBI, CIUHMIIBI M3MEPEHMs, KOCMOC, IJIaHETHI,
3Bé31161, ComHITE.

Buonorust: porocunres, apixanue, 6uochepa.

l'eorpadus: armocdepa, rtuapochepa, MHHEpAIbl, TOPHBIE TOPOIBI, IOJE3HBIE
HCKOMaeMble, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMu4ecKkasi peakius

[lepuoanueckuii 3akoH. llepuoanueckas cucrema xumudeckux osaemeHToB J[. U.
MenpeneeBa. CrpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOMCTB XHUMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX IEPUOAOB, KalMs, KaJIbLHMS W UX COCAMHEHUH B COOTBETCTBUHU C
M0JI0’KeHUEM 37ieMeHTOB B [lepuonuyeckoii cucteMe U CTpPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJBl XMMHMUYECKOM CBS3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U BUAA XUMUUECKOM CBSI3U.

Knaccudukanus ¥ HOMEHKIAaTypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jIMYHBIM KjaccaM HEOPTaHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMUUeCKUX peakiyil Mo pa3audHbIM IpHU3HaKaM (10 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, IO TEIUIOBOMY 3P PEKTY, IO N3BMEHEHHIO CTETICHEeH OKMCIICHUS
XUMHYECKUX JJIEMEHTOB, TO OOpaTUMOCTH, M0 YyYacTUIO KaTanu3aropa). OJK30- U
SHJOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsatue o ckopocty Xxumuueckou peakuuu. [lonarue 06 oOpaTUMbBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [loHATHE O TOMOT€HHBIX W TETEPOreHHbIX peaknusx. [loHaTrue o
karanuse. [lonsaTre 0 XuMndeckoM paBHOBeCUH. PaKTOPBI, BIUSIOLINE HA CKOPOCTh XMMHUYECKON
peaKkuu 1 MoJoKeHHe XMMHUYECKOI0 PAaBHOBECHS.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKLUU, D3JEKTPOHHBIM OallaHC OKUCIUTEIbHO-
BOCCTaHOBUTENbHOU peakuuu. CocTaBieHHE YpPaBHEHHM OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
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Teopust 3NEKTPONUTUYECKON TUCCOUUAUU. DJIEKTPOJIUTHI U HEAJEKTPOIUTHI. KaTnoHbI,
aHUOHBI. MeXaHn3M AMCCOLUAIMH BEIIECTB C Pa3IMUHBIMUA BUIAMH XMMUUECKOH CcBsI3U. CTENEHb
mucconuanui. CHUIbHbBIE U c1a0ble AJIEKTPONIUTHI.

Peakunu monHOro ooMeHa. YClIoBHSI MPOTEKAHUS peakluii MOHHOTO OOMEHa, MOJHBIE U
COKpAIllEHHbIE MOHHBIE ypaBHEHHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW M COJEHl B CBETE
MpeACTaBICHUN 00 3JIEKTPOIMTUYECKOH auccomuanuu. KadecTBEHHBIE pEaKIWU Ha HWOHBI.
[TousATHE O TUAPOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKMX BELIECTB —
METAJIJIOB M HEMETaloB (rpapuTa M anMmasza), CIOXKHBIX BELIECTB (XJOpHUJa HaTpHUs),
HCCIIEI0OBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHMYECKOH peakuuu OT BO3JAEHCTBUS pa3IMUHBIX
(hakTOpoB, UCCIIEJOBAaHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, MpOIEcca AUCCOIHAINU
KHCJIOT, LEJ104Y€H U cosel (BO3MOKHO UCIIOJI30BAHUE BUJIEO MAaTEPUAIIOB), IPOBEICHUE OIBITOB,
WUTFOCTPUPYIONTUX TPU3HAKA TPOTEKAaHUS peakInii MOHHOTrO oOMeHa (0Opa3oBaHHME OCaJKa,
BbIJICJIEHUE Ta3a, 0oOpa3oBaHUE BOJIbI), OIBITOB, MILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX peakiuil (TOpeHHe, Peakiy Pa3oKEHHUs, COCITUHEHUS), paclo3HABaHHE
HEOPraHUYECKUX BEUIECTB C IIOMOIIBIO KAUECTBEHHBIX peakUud Ha MOHbI, pEIlIeHue
SKCINEPUMEHTAIIbHBIX 3a]a4.

Hemerasibl U MX coeJUHEHUSA

OOmast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTpPOEHHMS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CtpoeHue W (U3MUECKHe CBOMCTBA IMPOCTHIX BEIIECTB — TaJOrCHOB.
XVMHYECKHE CBOICTBA Ha IPUMEpE XJIopa (B3aUMOAEHCTBHE C MeETajulaMH, HEMETallaMu,
menoyamu).  XjopoBomopoxa. ComsiHas — KUCI0Ta, XUMHYECKHE CBOWMCTBA, IONTy4YEHHUE,
IIpUMeHeHHue. [[eficTBrEe X10pa U XJIOPOBOAOPOJA HAa OpraHu3M 4YelloBeKa. BaxxHenme XJIopuabl
U UX HaXO0XJECHHE B IIPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmsl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (PU3UYECKHE CBOKMCTBA IMPOCTHIX BEHIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONHbIE MOIU(UKALUYA KUCIOPOJa U Cepbl. XUMUYECKHE CBOICTBA
ceppl. CepoBOZOPOA, CTpoeHHEe, (PU3MUECKHe M XUMHUecKhe cBoWcTBa. OKCHIBI Cepbl Kak
MIPE/ICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KucioTa, (pU3MUYecKue U XUMHYECKHE CBOMCTBA
(oOmMe Kak MmpeacTaBUTeNs Kilacca KUCIOT U crienuduueckue). XUMUYECKUE peakIiy, JexKalue
B OCHOBE IIPOMBILUIEHHOT'0 ClI0c00a MOIy4YeHUs CepHOI KUCTIOThI. [IprMeHeHne cepHoii KUCIOTHI.
Conu cepHOM KHCJIOTHI, KauecTBEHHasl peakius Ha cyinbdar-uoH. Haxoxxnenue cepel u eé
COCAMHEHHI B MpUpoje. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOWIEH Cpeabl COSAMHEHUSIMU CEPbI
(KUCTIOTHBIE TOXK/IH, 3arPs3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPAILICHHS.

OO6mas xapakrepuctuka syeMeHTOB VA-rpynmbel. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIE CTETNIEHW OKUCICHUSA. A30T, pacnpocTpaHeHHWe B Tpupoxae, Qusmueckne u
XUMHUYecKue cBoiicTBa. Kpyrosopor a3ora B mpupoje. AMMHAK, ero Gu3ndeckue 1 XUMUYECKUe
CBOICTBA, MOJIy4eHUE U puMeHeHune. Coiau aMMOHUSI, UX (PU3NUYECKUEe U XUMUUYECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHMCIIOTa, €€ IOJy4YEHUE,
¢uznueckue M XUMHUYECKHE CBOMcTBa (oOmMe Kak TMpeACTaBUTENsl Kiacca KHUCIOT H
cneuupuyeckue). Vcnonb3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEpPAIbHBIX
ynoOpennii. XuMHUYECKOe 3arpsi3HEHHE OKPY)KAIOMICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIE
JIOKIM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BonoéMoOB). Dochop, amorpomnHble MoaudUKaUU
dbochopa, ¢pusnyeckne n xumuueckue cpoirictBa. Oxcun dpocdopa (V) u dochopHas Kuciora,
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(dbu3myeckue W XUMUYECKHE CBOWCTBa, monydeHnue. Mcmonp3zoBanue (ocdatoB B KauecTBe
MUHEPAIbHBIX YA0OPEHUH.

OO6mas xapaktepuctuka 3iemMeHTOB IV A-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHbIE CTENEHU OKHUCICHUS. YTIIEPOJ, aJUIOTPOIHbIe MOAU(UKAIIMY, pacCIIPOCTPAHEHUE B
npupose, husnueckue U XuMU4Yeckue cBoiictBa. Aacopouus. KpyroBopot yriepona B mpupoje.
Oxcuapl yriaepona, ux (Gpu3nuecKre U XMMUYECKHE CBOMCTBA, ACWCTBUE HA )KUBBIC OPTaHU3MBI,
MOJTyYeHHE U TPUMEHEHHEe. DKOIOrHYecKre MpoosieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
THIIOTE3a TJI00AIBHOTO MOTEIUICHUsT KIMMAaTa, MapHUKOBBIA (G (eKT. YronbpHas KUCIOTa U eé
conu, uX (U3MYecKHe M XMMHUYECKHE CBOWCTBA, MOJydeHUE M npuMeHeHue. KauecTBeHHas
peaxuus Ha KapOoHaT-uOHBL. Vcnonb3oBaHue kKapOOHATOB B OBITY, MEAUIIMHE, TIPOMBIIUIEHHOCTH
U CEJIbCKOM XO351CTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BEHIECTBaX KaK O COCAMHEHMSX Yriiepoja
(MeraH, 3TaH, STHJICH, alleTUJICH, 3TAHOJ, TIIMLEPHH, YKCYCHast KucnoTa). [IpupoaHbie HCTOYHUKH
YTII€BOA0POIOB (YToJib, PUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX MepepadoTKu (OEH3UH), HX POJIb
B OBITY M IpOMBIIIICHHOCTU. [ToHATHE O OMONOTMYEeCKH Ba)KHBIX BEIIECTBAaX: JKUpPax, Oenkax,
yriaeBoJaX — U HMX POJM B JKU3HU 4YelloBeKa. MaTepuanbHOE €IWHCTBO OPraHUYECKUX U
HEOPTraHMYECKUX COCMHEHUH.

Kpemuuii, ero ¢usmueckre M XHUMHUYECKHE CBOWCTBA, MOJIy4YeHHE U MPUMEHEHHE.
CoenuHenns kpemHust B mnpupoae. OOmue mnpencraBieHus o0 oxcuzae kpemuus (1V) u
KpeMHHUEBOW kuciaoTe. CUIMKAThI, UX UCIOIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiume
CTPOUTENBHBIE MaTepUabl: KEepamMHKa, CTEKIIO, IEMEHT, OeTOH, ene300eToH. I[IpoGiemsl
0€3011aCHOr0 UCIOJIb30BAHUS CTPOUTEIBHBIX MATEPHUAJIOB B TIOBCEAHEBHON KU3HH.

Xumuueckuii IKcnepumenm:

U3ydeHHe oOpa3I[0B HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHCIIOTBI, MPOBEICHHE
KAueCTBEHHBIX PEaKIUil Ha XJOPHUA-WOHBI M HAOIIOJIEHUE MPU3HAKOB UX MPOTEKAHMS, OMBITHI,
oTpaxaromue (pu3nuecKrue U XMMHUYECKHE CBOICTBA TaJOr€HOB W MX COCIAMHEHHH (BO3ZMOXKHO
WCIIONB30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHE C 0OpaslaMu XJIOpUAOB (TajJoreHUa0B),
O3HaKOMJIeHue ¢ oOpa3namMu ceppl U €€ COEIMHEHUSMU (BO3MOXKHO HCIIOJIb30BaHHE
BUJEOMATEpUaoB), HaOMIoleHHe TMpolecca OOYIJMBaHMS  caxapa MOJ  JelcTBueM
KOHIICHTPUPOBAHHOM CEpHOM KUCIIOTHI, U3y4EHHE XUMUYECKUX CBOMCTB pa3z0aBiICHHOIN CEpHOI
KHCJIOTBI, MPOBEJICHHE KAuyeCTBEHHOW peakiuy Ha Cylb(aT-uoH U HaONIoJeHHe MpU3HaKa eé
MPOTEKAHUs, O03HAKOMJICHHE C (U3MYECKHMU CBOMCTBaMH a30Ta, ¢ochopa WM MX COSTUHCHUM
(BO3MOXXKHO HCIIOJIb30BAHNE BUACOMATEPHUAIOB), 00pa3liaMH a30THBIX U (pocPOpHBIX ynoOpeHui,
MojlyueHue, coOupaHue, pacro3HaBaHHME M H3Yy4YE€HHE CBOMICTB aMMuaka, IPOBEICHUE
Ka4eCTBEHHBIX PEAaKIMi Ha MOH aMMOHUS U (hocaT-uoH U U3ydeHue NPU3HAKOB UX MPOTEKAHHUS,
B3aMMO/ICHCTBHE KOHILIEHTPHUPOBAHHON a30THOM KUCJIOTBHI C MEIbIO (BO3MOYKHO HCIIOJIb30BAHHE
BHUJICOMATEPHATIOB), HW3Y4YCHHE MOJAEICH KPUCTAUIMYECKUX pemeToK anmasa, Tpadura,
(bymiepeHa, 03HAaKOMIIEHUE C TPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM
YIIIEM U yCTPOHCTBOM IIPOTHBOT'a3a, MOyYeHHe, COOMpaHue, paclio3HaBaHUE U N3YYEeHUE CBOMCTB
YIJIEKUCIIOrO Tasa, NMpOBEJIEHHE KAadeCTBEHHBIX peakiuili Ha KapOOHAaT M CHJIMKAT-UOHBI U
W3ydeHHe TPHU3HAKOB MX TPOTEKaHWS, O3HAKOMJICHHE C MPOAYKIHEH CHIMKaTHON
MPOMBIIIJICHHOCTH, PEIlIEHHE KCIIEPUMEHTANIBHBIX 33aa4 110 TeMe «BakHeine HeMeTanbl U uX
COETMHEHUS.

MeTanabl M MX COEIMHEHUS

06111351 XapaKTCPpUCTUKA XUMHUYCCKUX 3JICMCHTOB — METAJIJIOB HAa OCHOBAHUHU UX ITOJIOKCHUA
O ACION O AT AN A I ACTIIY A TOM AT T A NMarman

B HG“nuAnﬂCbl\um CHUCTCMC XUMHNHYCCKUX IACMCHTOB A ¥, IVICHACACCBa 1 CTPOCHIST aTOMOB:
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Crpoenne metayioB. MeTtajmyeckass CBsi3b M METAUIMYECKAs KPUCTAUIMYECKas PpElIETKa.
DNEKTPOXUMHUUECKUN psifi HanpspkeHUM MeTtawioB. (DU3MYEcKMe W XUMUYECKHE CBOWMCTBA
MeTaiioB. O0mue crnocoObl monydyeHus MeTaioB. [IoHATHE O KOPPO3UM METAJIOB, OCHOBHBIE
CIocoOBl 3alUTHl UX OT Koppo3uu. CIuiaBbl (CTallb, YyryH, AIOPATIOMHHHM, OpoH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[[leounbIe MeTaIUTBL: TIOJIOKEHHE B [leproandeckoil cucteMe XuMHUECKUX 3JIEMEHTOB /.
N. MeHnpneneeBa, CTpO€HHUE HUX aTOMOB, HaXOXJACHUE B Npupone. Ouznueckue u XUMUYECKUE
CBOIiCTBa (Ha nmpuMmepe HaTpus U Kanus). OKCuIbl U TUAPOKCHABI HAaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIIOB U UX COEIMHEHUN.

[I{eno4yHO3EeMENBHBIE METAJIIIBI MArHUI U KaJbIUiL: IToIokeHue B Ileprnogudeckoit cucreme
xumuueckux siemeHToB J[. M. MeHnneneeBa, CTpo€HHE MX aTOMOB, HaXOXKJICHUE B IPHUPOLIE.
dusnuecke U XMMHYECKHE CBOMCTBA MarHusg W KanbliMsg. BakHeHIIMe COSIUHEHUS KalbIlUI
(oxcua, TUAPOKCH, conn). KECTKOCTH BOABI M CITOCOOBI €€ YCTpaHEHHS.

Amomunnii: nonoxenue B Ilepumomnueckoi cucreme xuMuueckux siaeMeHtoB JI. .
MenpeneeBa, CTpOEGHHE aTOMa, HaXOXJAeHHUE B npupozae. Puznueckue U XUMUYECKUE CBOMCTBA
amoMuHuS. AM(OTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCHIA ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepuogmueckoil cucreme XuMmuueckux diemeHtoB [ .
MeneneeBa, CTpO€HHUE aToMa, HaxoxaeHue B npupoae. Ouznueckue U XMUMUYECKUE CBOICTBA
xeneza. Oxkcuapl, rugpokcuasl u conu skenesa (ll) m xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHUE C 00pa3liaMHi METAJIJIOB U CIIABOB, UX (PU3MUECKUMHU CBOICTBAMU, U3yUCHHE
pe3yIbTaTOB KOPPO3UH METAIIOB (BO3MOKHO MCITOJIb30BAaHNUE BUIEOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJEHCTBUS OKCHJA KajblMsl M HATpUsl C BOJAOH (BO3MOXKHO MCIOJIb30BaHUE
BHJIEOMATEpHAJIOB), HCCIEOBAHUE CBOWCTB >KECTKOM BOJBI, Ipollecca TOpEeHHUs 3Kee3a B
KHCIOpoJe  (BO3MOXKHO — HCIIOJIb30BAHME  BUJEOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKlMii Ha MOHBI: MarHUs, KaJbIUs, allFOMUHUA, LMHKA, xkene3a (l1) u xenesa
(11, memu (1), HaOrOICHUE W OMKMCAHKUE TPOLIECCOB OKPANIMBAHUS IIAMCHH MOHAMHU HATpPUS,
KaJusl M KaJbIUs (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPHUAJIOB), HcciaeoBaHUE aM(pOTEPHBIX
CBOMCTB THJPOKCU/JIA ATFOMUHUS U TUIAPOKCUIA [IMHKA, PELIEHUE HKCIIEPUMEHTAIbHBIX 3a]a4 110
Teme «BakHelme MeTalbl U UX COEIUHEHUS».

Xumus 4 OKpYsKalas cpeaa

BemecTBa u Marepuansl B OBCEIHEBHOW KU3HU 4YelIOBEKa. be3omacHoe MCIonb30BaHue
BEIIECTB M XHWMHUYECKMX peakiuii B ObITy. IlepBas momoirs mpu XUMHYECKHX OXOrax H
OTpAaBJICHUSX.

XUMHYECKOe 3arps3HeHHE OKpYKarollel cpeabl (MpeaeibHas JomycTuMasi KOHIEHTpalus
BemiecTs, nainee — [1JIK). Poxp xumun B pemieHnn 3K0IOTHYECKUX MPOoOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CIIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesicnpedmemmnwie ceasu

Peanu3anus MexXnpeIMeTHBIX CBS3€M IPU M3Y4EHMHM XMMMH B 9 Kiacce OCYIIECTBIISIETCS
yepe3 UCIOb30BaHue KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHATUH, TaK ¥ MMOHATUH, SIBISIOIIUXCS
CUCTEMHBIMM JIJIS1 OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI' O LIUKJIA.

OO01m1re ecTecCTBEHHO-HAYUHBIE MIOHATHS: HAYYHbIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIIN3,
CUHTE3, Kiaccuukaius, NepUOAUYHOCTb, HAONIOACHHUE, SKCIEPUMEHT, MOJEIUPOBaHuE,

IPAFANALILIAS IR FAHLIA TN LI IO T AFDTF TIQ-TEE

HM3MCPCHIC, MOACTH, SIBACHNC, TADHUKOBbIN 3\’1‘)@61\1‘, TCXHOTOT S, MaTCPHUAITBI.
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duzuka: Marepusi, aTroMm, OJEKTPOH, IIPOTOH, HEHTPOH, HOH, HYKIWA, HW3O0TOIIbI,
PaaVMOAKTUBHOCTb, MOJIEKYJa, DJJEKTPUYECKUM 3apsl, IPOBOJHUKH, I1OJYIIPOBOJHUKH,
JMDIICKTPUKH, (POTOIIEMEHT, BEIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIEeCTBa, Ias,
pacTBOp, paCTBOPUMOCTh, KPUCTAJUTHUECKAsI PEIIETKA, CIUIABbI, (DU3MYECKUE BETMIMHBI, SHHHUIIBI
U3MEpEeHH s, KOCMHUUYECKOe TIPOCTPAHCTBO, IIAHEThI, 3BE3/1b1, COMHIIE.

buonorusi: ¢orocuntes, apixaHue, Ouocdepa, IKOCHCTEMa, MHUHEPAIbHBIC YHAOOpEHUS,
MHKPO3JIEMEHTBI, MAKPOAJICMEHTBI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadumsa: armocepa, ruapocdepa, MuHepanbl, TOPHBIE MOPOIBI, MOJE3HBIE
UCKOTIaeMblIe, TOIUTHBO, BOJTHBIE PECYPCHI.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yabTaThl OCBOCHUS TPOTPaMMbI OCHOBHOTO 0OIIEro 00pa3oBaHUS
JOCTUTAIOTCS B X0JI¢ OOYYCHUS XUMUHU B €IMHCTBE YI€OHOW M BOCIIUTATEIBHOMN JCSITEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COI[MOKYJBTYPHBIMH M  JYXOBHO-
HPABCTBECHHBIMU I[CHHOCTSIMH, TIPUHATHIMH B OOIECTBE NMPABHJIAMU M HOPMaMH TIOBEICHUS H
CHOCOOCTBYIOT IpOIleccaM CaMOIMO3HAHUS, CAMOPA3BUTHS U COLUATH3AIUU O0YYarOIIUXCS.

JINYHOCTHBIE PE3YNIBTAThl OTPAKAIOT TOTOBHOCTH OOYYArOMIMXCS PYKOBOACTBOBATHCS
CUCTEMOH TO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMI M pacHIMpEeHUE OMbITa ACSITEILHOCTU Ha e
OCHOBE, B TOM YHCJIC B YaCTHU:

1) maTpMOTHYECKOTr0 BOCIUTAHUA:

IIEHHOCTHOT'O OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEUI0, TIOHMMAaHUS 3HAYEHUs XUMHYECKOH HayKH B JKH3HU COBPEMEHHOI'O OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(MOpMAIMEl O TMEPENOBBIX JOCTHIKEHHUSIX M OTKPBITHUIX
MHPOBOH M OTEYECTBCHHOW XMMHH, 3aMHTCPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOKMCTBE
MUpa ¥ 00IIeCTBa;

2) rpakIaHCKOr0 BOCTIMTAHUS

MPEJCTABICHUS O COIMAIBbHBIX HOpMax W MPaBHJIAX MEXJIUYHOCTHBIX OTHOIICHUU B
KOJUIEKTUBE,  KOMMYHHKAaTHBHOW  KOMITETCHTHOCTH B OOIIECTBEHHO  TOJIE3HOM,
y4eOHOUCCIIeIOBATEILCKOM, TBOPYECKOW M JPYrMX BHAAX JEATEIBHOCTH, TOTOBHOCTU K
pa3zHo00pa3HOil COBMECTHOM JEATEILHOCTH TPU BBIMOJHEHHH YUEOHBIX, TIO3HABATEIILHBIX 337134,
BBITIOTHEHUM XUMHUYECKUX OJKCICPUMEHTOB, CO3JaHHHM YUEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOITIOHMMAaHHUIO M B3aMMOIIOMOIIM B IPOIECCE TOW y4eOHOW IeSTeNbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MOBE/ICHUE U MOCTYITKHA CBOMX TOBAPHILEH C TO3UITNN HPABCTBEHHBIX M MIPABOBBIX
HOPM C Y4ETOM OCO3HaHUS MOCJICICTBUN TTOCTYITKOB;

3) HeHHOCTH HAYYHOT' O MO3HAHMS

MHUPOBO33pEHYECKHE  MPEACTaBIEHUS O BEHIECTBE M  XMMHUYECKOW  peakiuw,
COOTBETCTBYIOIUE COBPEMECHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABISIONIHEC OCHOBY JIJIS
MMOHMMAaHUS CYITHOCTH HAYYHOW KapTHUHBI MUPA, IPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHS MIPUPOJIBI, B3aMMOCBS3SX YEIIOBEKA C MPUPOTHON CPEIOH, O POIM XUMHUHU B NMO3HAHUU
3THUX 3aKOHOMEPHOCTEN;

NIO3HaBaTeNIbHBIC MOTHBBI, HAlpaBJICHHbIC HA MOJYYCHHWE HOBBIX 3HAHUH 10 XUMHH,
HEOOXOIUMBIE Il OOBSCHEHUS HaONI0IaeMbIX TPOIECCOB U SIBICHUM, IMO3HABATEIHHOM,
MH(POPMALMOHHOW M YUTATEIbCKON KYJIBTYPBHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIBHON paOdOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOW JINTEPATYPOH, MOCTYITHBIMU TEXHHYECKHMH CPEIACTBAMHU
WH(POPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHIO M TO3HAHMIO, JTIOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUI0, MPOSKTHOW M MCCIEIOBATENIbCKON AESITeIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJICHHOCTH W YPOBHS OOYUCHHS B TATbHEHIIIEM;

4) hpopMupoOBaHHUsI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH KH3HH, OTBETCTBEHHOT'0 OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU
Ha 370pOBBI 00pa3 »XW3HU, OCO3HAHWE IMOCIEJACTBUN W HEMPHUATHE BPEIHBIX IPUBBIYCK
(ymoTtpeOeHus ankorojs, HapKOTHUKOB, KYypEHHUs), HEOOXOAMMOCTH COOJIOACHHUS IPaBUII

OC30I1d i a 1Y
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5) Tpy10BOr0 BOCTIMTAHUSI:

MHTEpeC K MPaKTUYECKOMY M3YYEHUIO MpodecCuil U TpyAa pa3IuyHoro poja, yBaXeHUE K
TPYAY U pe3ynbTaTaM TPYJOBOU NEATEIBHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHMSI IPEAMETHBIX
3HAHMW T1I0 XHUMHHU, OCO3HAHHBIM BHIOOD WHAMBUAYAIBHON TPAaeKTOPUH IPOJOIKEHHUS
0o0pazoBaHMsl C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTM K XUMHHM, OOILIECTBEHHBIX
WHTEPECOB M TMOTPEOHOCTEH, yCHemHoOW NpOoPEeCCHOHATBHON MAEATEIIbHOCTH M Pa3BUTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPO(ECCHOHATILHOMN Cpejie;

6) IKOJIOTHYECKOT0 BOCTIUTAHUS

9KOJIOTMUECKH 11€71€C000pa3Hoe OTHOLICHHE K MPUPO/Ie KaK UCTOUHUKY KU3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHUS, MOHMMAaHME LIEHHOCTHU 370pPOBOro M 0Oe3omacHoro oOpasa >KU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY U IICHXMYECKOMY 3J0pPOBBIO,
OCO3HAHME IEHHOCTH COOTIOAICHUS MPaBHUJI 0€30MMaCHOT0 TIOBEACHHS MPU padOoTe C BEIECTBAMH,
a TaKKE B CUTYaLUsX, YTPOKAIOLIUX 310POBBIO U KU3HU JIFOAEH;

CIOCOOHOCTH IPUMEHSATh 3HAHUS, IOTy4aeMble IPU U3Y4YeHUH XUMUH, JUIs PELICHUs 3a/1a4,
CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOJHOM CpEIOH, [Jis MOBBILICHUS YPOBHS DKOJIOTMYECKON
KYJIBTYpBbl, OCO3HAHHUS ITTO0AIILHOTO XapakTepa HKOJIOTMYECKUX MPOOJieM M MyTel UX peleHust
IIOCPEJICTBOM METOJOB XMMMH, 3KOJIOTMYECKOrO MBIIIICHUs, YMEHUS PYKOBOACTBOBATHCS UM B
[I03HaBATEJIbHOM, KOMMYHUKAaTUBHOW U COLIMATIbHON MTPAKTHKE.

METAINIPEIJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpenMeTHBIX pPE3YyJIbTAaTOB BBIIENSIOT 3HAYMMBbIE AT (OPMUPOBAHUS
MHUPOBO33peHUsI OOIICHAay4YHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUI, TUNoTe3a, (akT, cucTeMa,
MPOIIECC, IKCIIEPUMEHT M JIPYToe.), KOTOPbIE UCIOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUHN U3 3THX IPeAMETOB (POpMUPOBATH MPEICTABICHUE O
LIEJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHHBepcaJlbHble ydeOHBbIe AEHCTBHs (TIO3HABATENbHBIE,
KOMMYHHUKAaTHBHBIC, PEryISTHBHBIE), KOTOpbIE OOECIEeUMBAIOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITETbHOMY TUIAHUPOBAHHIO M OCYILIECTBIICHUIO YI€OHOH 1A TeTbHOCTH.

Ilo3naBaTeqbHBIC YHHBEPCAJIbHBbIC Y4eOHbIe NelCTBUS

ba3oBble Jlornueckue AeicTBUA:

YMEHMSI HCIOJIb30BaThb NPUEMBI JIOTMYECKOIO MBIIUIEHUS TNPU OCBOCHHUU 3HAHUM:
PacKpbIBaTh CMbBICII XUMUYECKUX MOHATUN (BBIACNIATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATh
B3aMMOCBSA3b C JIPYTMMHU IOHSATHUSMM), HCIIOJIB30BaTh MOHATHUSA Ul OOBSICHEHHS OTICIBHBIX
(akTOB U SIBIEHUH, BBIOMPATh OCHOBAHUS U KPUTEPUH JUTs KINaCCUPUKALIMY X UMUYECKHUX BEIIECTB
U XUMHUYECKHX PEaKIHi, yCTaHAaBIMBaThb NPUYMHHO-CJIEICTBEHHBIC CBSI3U MEXAY OOBEKTaMH
U3Y4YEHMsI, CTPOUThH JIOTMYECKHUE PACCYXIEHUS (MHAYKTUBHBIC, NEAYKTHBHBIC, IO aHAJIOTHH),
JIeNIaTh BBIBO/IBI U 3aKIIIOUEHUS;

yMEHUE NPUMEHATh B MPOLECCEe NO3HAHUS MOHATHUSA (IPEIMETHbIE M METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XHWMHUHU, IPEOOpPa3OBbIBATh IIHPOKO
IIpUMEHSIEMbIE B XMMHMU MOJEIbHBIC MPEACTABICHUSI — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTa),
XuMHueckas ¢opMmyla U ypaBHEHHME XHMMHUYECKON peakuu — TpU pelieHuu YydeOHo-
[IO3HABATEJIBHBIX 3a7ad, C Y4€TOM OTHUX MOJEIBbHBIX IPEIACTABJICHUN BBIABIATH U
XapaKkTepU30BaTh CYLIECTBEHHbIE MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHYECKHUX BELIECTB U
XMMHUYECKUX peakiuil, BHIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJACTBEHHBIE CBS3U U
IIPOTUBOPEYHS] B U3y4aEMBbIX IIPOLECCAX U SIBJICHUSIX.

ba3oBble ucciien0BaTeIbCKUE AeHCTBUA !
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YMEHHE HCMOJIb30BaTh IMMOCTABIEHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTa IO3HAHUS, a
TAaKKE B KA4eCTBE OCHOBBI JJsi (DOPMHpPOBAHHUS THUIMOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHMUIA;

NpPUOOPETEHHE OMBITA MO TUIAHUPOBAHUIO, OPTaHU3AIMH M TPOBEACHUI0 YUCHHUECKHUX
AKCIIEPUMEHTOB, YMEHHE HA0MI0IaTh 32 XOJ0M IMPoIIecca, CaMOCTOSITENIbHO IPOrHO3UPOBATH €T0
pe3ynbTaT, (GOpMYyJIUpPOBAaTH OOOOIIEHHWS M BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHMsI, COCTABIIATh OTUYET O MPOAEaHHOM padoTe.

Pabora ¢ nunopmanmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATh U MHTEPIPETUPOBATH WH(OPMAIUIO PA3TUYHBIX BHI0B
1 (hopM mpeicTaBIeHUs], TOTYYaeMYIO U3 PA3HBIX UICTOYHUKOB (HAYYHO-TIOMYJISIpHAS JINTEpaTypa
XUMHYECKOT0 COACpKaHMs, CIPABOYHBIE TOCOOUS, pecypchl IHTepHEeTa), KpUTHYECKU OLIEHUBATh
MIPOTUBOPEUHBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE MPUMEHSTh Pa3IMYHbIe METOIbI U 3aIIPOCHI TIPU MOUCKE U 0TOOpE MHPOPMAIUHU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOIMMBIX ISl BHIOJHEHHS Y4EOHBIX U TTO3HABATENbHBIX 3a/1a4
ONpEeNeNEHHOr0 THUIA, MPHOOpPETEHHE OMbITa B OOJACTH WCIHOIH30BAaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBJIaJIcHUE KYIbTYPOH aKTUBHOIO MCIOIB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHMAIBHYIO (HOpMY MpEICTaBICHUS
uH(popMaIMu ¥ WIUTIOCTPUPOBATH pEIlaeMble 3a/1ayll HECIOKHBIMH CXEMaMHU, JWarpaMMaMu,
npyruMu popMamMu rpauKi U UX KOMOMHAIUSMU;

YMEHHE HCIONb30BaTh M aHAIU3UPOBATh B MpoIlecce Y4eOHON W HccieloBaTeNbCKON
NESTENHPHOCTH HH(GOPMAIIUIO O BIMSHUU MPOMBIIIUIEHHOCTH, CEJTLCKOT0 X03MCTBA U TPAHCTIOPTA
HA COCTOSIHUE OKPYKAOLIEH MPUPOJHON CPEIBL.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA:

yMEHUsl 3aJaBaTh BOMNPOCHl (B Xoie Jauanora W (Wiau) JOUCKYCCHH) IO CYIIECTBY
oOcyxxgaeMol TeMbl, (OpPMYJIHPOBATh CBOU TPEUIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI IPEICTABIATh MOTyYEHHbIE PE3YIbTaThl TO3HABATEIBHOM IEATEIHbHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeiaTh NPE3EHTAIMI0 PE3YJbTaTOB BBIMOJIHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (J1abopaTOpPHOro OMbITa, Ja0OpaTOpHON pabOThI MO HCCIEIOBAHUIO CBOKCTB
BEIIIECTB, YU€OHOTO IIPOEKTA);

yYMEHHsI y4eOHOr'0 COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOHW MO3HABATEILHON U
WCCIIEIOBATEIbCKOM NIEATENbHOCTH MPU PELICHUH BO3HUKAIOIIMX MHpoOJeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB M COTJACOBAaHUSA MO3HMIHKA (00CYXACHHS, OOMEH MHEHUSMHU, «MO3TOBBIC
HITYPMbI», KOOPAUHALIMSI COBMECTHBIX JIEUCTBUM, OINpe/iesIeHe KPUTEPUEB O OLIEHKE KayecTBa
BBITIOJTHEHHON pa0OTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJbHbIe yYeOHbIE 1eliCTBHSL:

YMEHUE CaMOCTOSITENIbHO OINPEACISATh IeJIU JACITeIbHOCTH, TIJIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIIUPOBATh U TPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOKO JIESATEIBHOCTH, BBIOMPATH
HauOosee 3¢ (heKTUBHBIE CITOCOOBI pEIIeHHUsT YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOATEIILHO
COCTaBJIATh UM KOPPEKTUPOBATH NMPEAT0KEHHBIN aITOPUTM JACHCTBUIA IIPU BHIOIHEHUH 3a/JaHUIN
C y4€TOM TIOJy4CeHHS HOBBIX 3HAaHMH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX,
OLICHMBATh COOTBETCTBUE MOJYUYEHHOI'O PE3ysbTaTa 3asBJICHHOHN 1€, YMEHUE UCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIpe/IjlaraeMble B YCIIOBUU 3a/IlaHUH.

NPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOGHUIO 00S3aTENBHOTO COJCpKaHUS,

v v = v
O IAORAALHEHOF T LE AT AN ATFEIIOLE TALE

YCTaHOBACHHOTO — AaHHON CACpATIBbHON —PadoICH  mporpaMmMoOn, — BBIACHATOT:  OCBOCHHBIC
JOKYMEHT MOAMUCAH 3JTEKTPOHHOW MOAMUCHIO
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OOyJarONIMMUCST HAy4dHbIE 3HAHHMS, YMEHUS W CIOCOOBI JCUCTBUH, crnenuduyYecKue s
MpEeaIMETHOW o0nacTu «XUMHs», BUIBl JIEATEILHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEpIIpeTaIy, IPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoHny oOyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh COPMUPOBAHHOCTH Y 00yUAIOUINXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHUN: aTOM, MOJIEKYJa, XUMUYECKUI
JJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMech (OAHOpOAHAas U
HEOJHOPO/IHAs), BAJIEHTHOCTb, OTHOCHTENIbHAs aTOMHAas M MOJIEKYJIsIpHas Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MacCoOBast 10JI XUMHUYECKOI O JIEMEHTA
B COCAUHEHHMM, MOJSIPHBIM  00BEM, OKCHJA, KHUCIOTa, OCHOBaHUE, COIlb,
3JIEKTPOOTPHULIATENIEHOCTD, CTENICHb OKUCIICHHSI, XUMUYECKasl PeaKiys, KilaccupuKaus
peaKuii: peakiuu COeIMHEHUs], PEaKINK PA3IOKEHUs, peaKlUK 3aMEeIIeHUs, PEaKIuu
o0MeHa, ’K30- M HJOTEPMUYECKNE PEAKIINHU, TETNIOBOH A(PPEKT peakiuu, siIpo aToMa,
ANIEKTPOHHBIN CIIOM aTroma, aToMHas opOuTanb, paAnyC aroMa, XUMHUYEcKas CBS3b,
NOJISIpHAsl U HENOJISIpHAsl KOBAJIGHTHasl CBsI3b, MOHHAsA CBSA3b, MOH, KaTUOH, aHUOH,
pacTBOp, MaccoBas J10JIs BELECTBA (IIPOLIEHTHAs KOHLIEHTpALus1) B pacTBOPE;

® WJUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKHUX TMOHSATUH M MPUMEHATH ITH
MIOHSITHS IIPU ONIMCAHUM BEILECTB U X IIPEBPALLCHUI;

® CIIONIb30BaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBlieHUS (GOpMyT BEIIECTB U
YpPaBHCHUN XUMHYECKUX PEAKIINN;

® OIpeneNATh BAJCHTHOCTh aTOMOB 3JEMEHTOB B OHMHAPHBIX COCIMHEHMSX, CTEIECHb
OKHCIIEHUSI DJIEMEHTOB B OHMHApHBIX COEIUHEHUSX, NPHUHAJICKHOCTh BEHIECTB K
onpenenéHHOMY KJaccy COEOMHEHMH 1o (QopMynam, BHJ XHUMHUYECKOH CBS3H
(xoBaJieHTHAs U MOHHAs) B HEOPTraHUUECKUX COCIUHEHUSX;

e packpeiBath cMbica Ilepmommueckoro 3akona [[. M. MenaeneeBa: AeMOHCTPUPOBATH
MIOHMMAHHE TEPHUOJUYECKON 3aBHCHUMOCTH CBOMCTB XHMHUYECKHX DJJIEMEHTOB OT HX
nonoxkenuss B Ilepuonmyeckoil cucreme, 3aKOHOB COXpPAaHEHHUS MAacChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOrazipo;

e ONHCHIBaTh U XapakTepu3oBaTh TabnuuHyo Qopmy Ileproanueckoit cucTembl
XUMHUYECKHUX 3JIEMEHTOB: pa3iuyaTh IMOHSATHS «IJIaBHas moarpynna (A-rpymnma)» u
«mobounas mnoarpynma (b-rpymma)», mameie ¥ OonbliMe MEPUOIBI, COOTHOCUTH
0003HaueHus, KOTopble uMerTcs B Tabmuie «llepuoanueckas cucreMa XUMHUYECKUX
anemeHnToB [I. Y. MenneneeBa» ¢ 4MCIOBBIMUA XAapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (CocTaB M 3aps] sapa, oOllee YHUCIO JJIEKTPOHOB U
pacnpeesneHue uX Mo IEKTPOHHBIM CIIOSIM);

e iaccupuIUpPOBaTh XUMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKIE
peakiuu (110 YHUCIYy M COCTaBy YYacTBYIOLIMX B PEAKIMM BEIIECTB, M0 TEIJIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB DPA3THMYHBIX
KJIaCCOB,  NOJATBEpKJasi  ONUCAaHUE [pPUMEpaMU  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHii;

® IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAaYECTBEHHOI'O COCTAaBa,
BO3MOYKHOCTH MPOTEKAHUSI XUMUUECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSX;

® BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MacCOBYIO
JI0JIF0 XUMHYECKOT0 3JIEMEHTa 10 (opMysie COeAMHEHHs, MAaCCOBYIO JIOJIIO BEIIECTBA B

[OKYMEHT NOAN{0AE BB HAPDBOIIMIBOPACYETHI IO YPABHEHHUIO XUMUYECKON PEaKITUH;
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® [IPUMEHSTb OCHOBHBIE OINEPALUU MBICIUTEIBHONW JEATEIbHOCTH — aHAJINW3 U CUHTE3,
cpaBHEHHE, 0000IeHHe, CHCTeMAaTH3alNI0, KIacCU(UKAIUIO, BBISIBICHUE MPUYNHHO-
CIIC/ICTBEHHBIX CBSI3€H — I M3Y4EHUS CBOMCTB BEIIECTB M XMMHYECKHUX DPEAKIIMH,
€CTECTBEHHO-HAY4YHbIE METO/Ibl [I03HAHUS — HAa0JII0/IEHNE, U3MEPEHNE, MOIEITUPOBAHNE,
HKCIEPUMEHT (peaslbHbI U MBICIICHHBIH);

e Cle[OBaThb IPaBWIAM IIOJb30BaHMs XHUMHYECKOH Tmocyqol M J1abopaTOpPHBIM
00OpyZOBaHUEM, a TaK)Ke IMpaBHJIaM OOpAlICHHs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMHU I10 BBINOJIHEHUIO Ta00PAaTOPHBIX XUMUYECKUX OIBITOB 10 MOIYYEHHIO U
coOMpaHMIO Ta3000pa3HBIX BemIECTB (BOJAOPOAA M KHCIOPOAA), IPUTOTOBICHHIO
pacTBOpPOB C ONpeAeIEHHON MaccOBOM /10y1ell pacTBOPEHHOIO BEIECTBA, MJIAHUPOBATh
U MPOBOANUTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENIOUEH U
KHCJIOT C TIOMOIIbI0 MHIMKATOPOB (JJaKMyc, peHonTanenH, MeTHIIOPAHX U IpyTue).

K koniy oOyueHus B 9 kjacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM YPOBHE JOJIKHBI

oTpaxaTb c()OPMUPOBAHHOCTh y 00yUaIOIUXCS YMEHUM:

® DPACKPBIBaTh CMBICI OCHOBHBIX XUMHMUYECKUX IMOHITHHA: XMMHUYECKHI 3JIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCIECHUS, XMMHUYECKas peakius, XUMHUYecKas
CBSI3b, TETIOBOH A(PPEKT peaklnuu, MOib, MOJSAPHBIA 00BEM, PacTBOp, DJIEKTPOIUTHI,
HERJICKTPOJIUTBI, JJIEKTPOIUTUYECKAs JAUCCOLMAIMs, PEeaKIUd HOHHOro OOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTMMble M HeoOpaTHMbIE peakluH,
OKHMCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMM,  OKHCIUTENb,  BOCCTAaHOBMTEID,
OKHCIIEHHE M BOCCTAHOBJICHHME, ajUIOTpOnus, amM(pOTEepHOCTh, XUMHUYECKas CBS3b
(koBaJleHTHAsl, MOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMYECKas pEIETKA, KOPPO3Hs
METaJUIOB, CIUIaBbl, CKOPOCTb XMMHYECKOM pEaKLMU, MPENesbHO JOoIycTUMas
koHuentpanus [1/IK Bemiecrna;

® JUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMMYECKMX MOHATHH W HPUMEHSTH 3TH
MIOHSITUS IIPU ONTMCAHUM BEILIECTB U X MPEBPALICHUIA;

® UCMOJNB30BaTh XHMHUYECKYIO CHMBOJMKY JJsI COCTaBiIeHHs (OpMYT BEUIECTB U
YpaBHEHUN XUMHYECKUX PEAKIINH;

® ONpeAenaTh BaJCHTHOCTh M CTENEHb OKUCIEHMS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUSX PA3JIUYHOIO COCTaBa, NPUHAMICKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIAaCCYy COEMMHEHHH 10 ¢GopMyraMm, BUJ XUMHUYECKOM CBs3U (KOBaJeHTHas, MOHHAs,
METAJJIMYECKasl) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA IO XMMHYECKON
dbopmyse, XapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHMYECKUX COCAUHEHUH, THUII
KPUCTAJUIMYECKOU PEIIETKM KOHKPETHOI'O BEILECTBA;

e packpbiBaTh cMbich Ilepuoauueckoro 3akoHa J[. YI. MenzeneeBa u 1€eMOHCTpUPOBATh
€ro MOHMMAaHHUE: OMMCBHIBATh M XapaKTepPH30BaTh TabMMuHyo Gopmy llepmommaeckoit
CHCTEMbl XMMHUYECKHX 3JEMEHTOB: pa3jinyaTh MOHATUS «TJIaBHas noarpynna (A-
rpynna)» u «mnobounas noarpynna (b-rpynma)», Manble W GomnbIIMe MEPHOJBI,
COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPHOINYECKOM TabIH1Ie, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsn sijpa,
o011ee YUCIIO 3JEKTPOHOB M PACIPENICNICHNUE UX MO AJIEKTPOHHBIM CII0AM), OOBACHSTD
o0lue 3aKOHOMEPHOCTH B M3MEHEHHHM CBOICTB 3J€MEHTOB M MX COEAMHEHUIl B
IIpeienax MaJlbIX NEPUOAOB U TJIABHBIX NOJATPYIII ¢ YUYETOM CTPOEHUS UX aTOMOB;

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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e iaccupuIUpPOBaTh XUMUUYECKHUE IJIEMEHTbI, HEOPraHUYEeCKHE BEIIeCTBA, XUMHUUYECKHE
peakuuu (IO YUCIYy M COCTaBY YYacTBYIOLIMX B PEAKIMHM BEIIECTB, MO TEILIOBOMY
s dekTy, Mo U3MEHEHHIO CTETIEHENH OKUCIIEHUS XUMHYECKUX 2JIEMEHTOB);

® XapakTepu3oBaTh (ONMUCHIBATH) OOLIME U CHEHU(PUUYECKHE XUMHUYECKHE CBOWCTBA
MPOCTBHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iasl OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUECKUX PEaKIIHil;

® COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUUECKON AUCCOLMALMU KHUCIOT, LMIEJIOYEN U COJIEH,
MOJTHBIE U COKpAIIEHHBIE YpaBHEHUS peaklnii HIOHHOro oOMeHa, YpaBHEHHs peaKiui,
MOATBEPKAIONIMX  CYIIECTBOBAHME T'E€HETUYECKOM CBSA3UM MEXIY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

® pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHI IMOCPECTBOM
COCTAaBJICHHMSI DJIEKTPOHHOTO OajaHCa ATUX PEaKIIHii;

® [IPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSAX;

® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJTI0 XUMHUYECKOI0 3JIeMEHTa 10 popMyJie COeAUHEHUSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUUYECKON PEAKIINY;

e coOmomaTh mMpaBuiia TOJB30BAHUS XMMHUYECKONM TOCyloll M J1abopaTOpHBIM
000py/IOBaHUEM, a TaKXe IpaBWiia OOpaIleHHs] C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITTOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OIBITOB MO MOTYyYEHHUIO U
coOMpaHUIo ra3000pa3HBIX BEIIECTB (aMMHUAKa M YTJIEKHUCIIOTO rasa);

® MPOBOAUTH PEAKIIMH, MOATBEPKIAIOIINE KAYECTBEHHBIA COCTAB PA3IMYHBIX BEILECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMHUI-, MOAWI-, KapOoHaT-, (ocdar-,
CWIHNKAT-, Cynb(}aT-, TUIPOKCHUI-HOHBI, KATHOHBI AMMOHHUS W HWOHBI H3yYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUUYECKUX BEIIECTB;

® [IPUMEHSITh OCHOBHBIE ONEpAllUU MBICIUTEIILHON NEATEeIbHOCTH — aHAIU3 U CUHTES,
CpaBHEHHE, OOOOIIEHNE, CHCTEMAaTU3allMi0, BBISBICHUE MPUUYNHHO-CIIECICTBEHHBIX
CBSI3€M — JUISl M3YYEHHS CBOMCTB BELIECTB M XUMHYECKHUX PEAKIUM, €CTECTBEHHO-
Hay4HbIE METO/IbI TO3HAHUS — HA0JIIOJICHUE, U3MEPEHHE, MOJIETTUPOBAHUE, IKCTIEPUMEHT
(peanbHBIN U MBICTICHHBIH ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HaumenoBaHue pa3iesioB u daekTpoHHbIe (LM POBbHIE)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCThb

11 €CTEeCTBO3HAHUS 1 5 5 bubmuoreka [JOK

' IPAKTHYECKOM JIEATENBHOCTH https://m.edso0.ru/7f41837c

YeJI0BEKa

12 BerectBa u xuMuueckue 15 1 bu6nunoreka [JOK

' peaxiuuu https://m.edsoo.ru/7f41837c

Hroro mo paznueny 20

Paznen 2. Baxueiimne npeacTaBuTed HEOPraHMYeCKUX BelleCTB
21 Bosayx. Kucnopon. [lonsarue 5 bu6mmoreka [JOK

' 00 oxcuaax https://m.edsoo.ru/7f41837¢
29 Bognopoa. ITonsitue o 3 1 bu6mmoreka [IOK

' KHUCJIOTaX U COMIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tousitue 06 5 1 1 Bbub6nunoreka [JOK

' OCHOBAHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIC KJIaCChI 11 1 1 bubnuoreka [JOK

' HEOPraHWYECKUX COEIUHEHUI https://m.edso0.ru/7f41837c

Wroro mo pazneny 30

Pasnen 3. llepunonnueckuii 3axkon u [lepuognyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
Xumudeckas ¢cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE PEaAKIIHH

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
roCYAAPCTBEHHOE BHO[KETHOE OBLLEOEPA3OBATE/IbHOE

01.09.25 09:59 (MSK)

YYPEXXAEHVE MTMMHA3MS N2 426 NETPOABOPLIOBOIO PAOHA
CAHKT-NMETEPBYPTA UMEHWU N'EPOAA COBETCKOI'O COHO3A I'.A.

KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop
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[Ieproauueckuii 3aK0H U
31 [Teproguueckas cucrema 7 bubnnoreka LHOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edso0.ru/7f41837c
MengeneeBa. CTpoeHue aroma
XumMuyeckas CBA3b.
3.2 OKucIuTeNnbHO- 8 2 bubmorexa [JOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIPHBIC PEAKIIUH
bu6mmoreka [JOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5 5
[TPOTPAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbIe
Ne ni/m P Kourpoasnbie | IlpakTnyeckue (1up )
NPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTtBo m XMMu4eckue peakuumn
11 IToBTOpenue u yrinyOneHue 3HaHUN 5 1 bu6muoreka LIOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHIX 4 bubmmoreka LIOK
' peaKiuii https://m.edsoo.ru/7f41a636
DIIEKTPOIIUTHYECKAS TUCCOLUAIIHS. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTainl M X coeANHEHUSA
21 OO11as xapakTepuCTHKa XMMUYECKHX 4 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmesl. ["ajgorens https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMAYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 brbmiorexa [IOK
' pymHEL. £€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1as xapakTepUCTHKa XMMUYECKHX
2.3 anemeHToB VA-rpynmsl. A30T, pocdhop u ux 7 1 Bubmmorexa [JOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OOm1ast XapaKTepUCTHKA XUMAYECKHIX Eu6 OK
2.4 anemeHToB |VA-Tpynnsl. Yriepon u 8 1 2 nomorexa L

erMHI/Iﬁ N UX COCOINMHCHUA

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

Hroro no pazneny

[OKYMEHT MOANNCA

2B
I

3JIEKTPOHHOW MOAMKCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.
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Pazgen 3. MeTaJJIBI M HX COCTUHEHU S

bu6nunoreka [JOK
A I 4
3 Obmpre croficTsa MeTaNIOR https://m.edsoo.ru/7f41a636
. bu6mmoreka [{JOK
3.2 Baxueline Metauibl U UX COEAUHEHUS 16 1 2 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20

Pa3nen 4. XuMusi u oKpykamas cpeaa

4.1 BemectBa u Matepuaibl B )KA3HU YEIIOBEKA 3 bubnnorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PeszepBHOE Bpemst 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hdara undposbie
Tema ypoka Kontpoasubie | IlpakTuueckue
n/n Bcero U3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumuu. Ponbs xumuu B 1 bub6mmnorexa [JOK
JKU3HM 4esoBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonaTtue o MeTomax MO3HaHUS B 1 bubmoreka [JOK
XAMHUU https://m.edsoo.ru/ff0d227e
[TpaxTueckas padora Ne 1 «IIpaBuna
3 paboThI B Ta00OpaTOPUU U MPUEMBI 1 bubnuoreka [JOK
oOpareHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
Yucteie BemecTBa U cMecH. CIocoObl bubnuoreka [JOK
4 . 1
pasziesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa TIOK
8 . PHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bubmoreka [[OK
6 A 1
TOMBEH MOTCIYIH https://m.edsoo.ru/ff0d2a6¢c
7 XuMHYECKHe AJIEMEHTHI. 3HAKU 1 bu6mmoreka [{OK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 Brbmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH MMOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumundeckas hopmyna. BameHTHOCT 1 bubmmorera IIOK
pMyIIa- https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKUX AJICMEHTOB
OTHOcHTENIbHAS aTOMHAsI Macca. bu6mmoreka [JOK
11 1
OTHOcHUTENbHAs MOJIEKYJIsIpHast Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 105151 XUMHUYECKOI0 1 bu6mmoreka [{OK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTBa. Moib. 1 bub6munoreka [JOK
MonsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 duznuecKre 1 XUMUYECKUE SBJIICHHS. 1 bubmoreka [JOK
XuMuueckasi peakius https://m.edsoo.ru/ff0d37fa
IIpu3Haky u yciaoBus IPOTEKaHUS bubnuoreka IIOK
15 . 1
XAMHUYECKUX PEaKLINI https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. 1 bubnuoreka [JOK
XUMHYECKUE YPAaBHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenus KoimyecTBa, MacChl
17 BEILIECTBA 10 YPAaBHCHUAM 1 Bubmorexa [TOK
H yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHi
Knaccuduxarnus xumMmuaeckux
18 CaKIUK (COCTMHCHMS, PA3JIOKCHUS 1 bubmorexa [JOK
peartt A s ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHUuKIoneAucT. O000IIeHHE 1 1 bubmorera IIOK
' . https://m.edsoo.ru/ff0d40c4
crucTeMaTu3aIus 3HaHUN
20 Kontponbnas padora Nel mo teme 1 1 bubmoreka [IOK
«BelecTBa 1 XUMHYECKUE PEAKLIAI) https://m.edsoo.ru/ff0d4290
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Bo3nyx — cmecs razos. Cocras

21 Bo3ayxa. Kucimopom — siaeMeHT u 1 bubmmorera IIOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
du3nyecKkue U XMMHUYCCKHE CBOMCTBA
22 KHUCJIOpOJa (pPEeaKIMu OKUCICHUS 1 bubmmorexa [IOK
poJia {peakt > https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcuaax
Cnoco0bI Oy4YeHUs KUCIIOPOia B
23 Jaboparopun Z:IH OMLIIHneIfH(iTH 1 bubmmorexa [OK
paTop p ’ https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TernoBoit 3¢ ekt XuMuIecKoit
24 peaxkiuu, MOHATHE O 1 bubmuoreka LIOK
TEPMOXUMHYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMHUYCCKHIX PEaAKIIHSIX
Tormnmuso (He(dTh, YroIb U METaH).
25 3ar ;13He1§1/1e(11)303 ¢ a, CIIOCOOBI iro 1 bubmmorera IOK
p AyXa, https://m.edsoo.ru/ff0d4c4a
MpeAOTBpaICHUS
[TpakTiueckas pabota Ne 3 mo Teme
26 «ITonyuyenue u coOupanue 1 1 bubmorexa HOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHUCIIOPOJ1a, U3yYEHUE €TO CBONCTB
97 Bonopon — anemMeHT u npocToe 1 bubnnoreka LIOK
BellecTBo. Haxoxnenue B npupozae https://m.edsoo.ru/ff0d4dd0
du3nYecKre 1 XMMUYECKHE CBOMCTBA bubmuoreka [JOK
28 1
BojopoJia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ffod4ddo
bu6moreka [JOK
29 IT 1
OFPITHE O KHCTOTax 1 cONAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TONTy4eHUs BOIOPO/Ia B 1 bubmuoteka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0
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[Tpaktuyeckas padora Ne 4 o Teme
31 «[Tonmyuenue 1 cobupanue BOIOpoaa 1 1 bubmaorexa LOK
i . P poaa, https://m.edsoo.ru/ff0d4f42
W3yYCHHUE €TO CBOMCTBY»

32 Monsipablii 00bEM razoB. 3aKOH 1 bubmuorexa [{OK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienus o0béMa, KOJIMYECTBA

33 BEILIECTBA ra3a Mo €ro M3BECTHOM 1 bubmmorexa [IOK

B MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIK 00BEMY
Boruncnenust 00bEMOB ra3o0B 1o

34 ABHEHUIO PEAKITMH Ha OCHOBE 1 bubmorexa [JOK
yp "p H N https://m.edsoo.ru/ff0d5708
3aKoHa 00BEMHBIX OTHOIICHHH ra30B

35 duznYecKre 1 XMMUYECKHEe CBOMCTBA 1 bubmuoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsitue 06 1 bubnmnoreka [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 Hacsbimienaslie U HEHACHIIIICHHBIE 1 bu6mmoreka [{OK
pactBOpbl. MaccoBast 10J1s1 BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTrueckas padora Ne 5 mo Teme
«IIpUroroByieHHE PACTBOPOB C bubnuorexa [JOK

38 o . . 1 1
OIPENEIIEHHON MacCOBOM NOJIER https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOI'O BELIECTBA

39 KontponbHas padora Ne2 o teme 1 1 bubnuoreka LIOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342

40 OKcHpl: COCTaB, KiaccuduKaius, 1 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
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[TonydyeHne u XMMHUYECKUE CBOKCTBA
41 KHCJIOTHBIX, OCHOBHEIX U 1 bubmmorexa [OK
’ https://m.edsoo.ru/ff0d664e
aM{(OTEPHBIX OKCHIOB
OcHoOBaHuUs: COCTaB, Kilaccuukanus, bu6mmoreka [JOK
42 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyeHue 1 XUMHUYECKHE CBOMCTBA 1 bubamnoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctaB, knaccupukanus, bub6munoreka [JOK
44 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune n XMMHUYECKUE CBOMCTBA 1 bubnmnoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIAaTypa,
46 CHOCOéBII) 10T )eHI/m XI/IMI/I‘-IZEKI/IG 1 bubmiorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[Tpaktuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAIIBHBIX 3a7a4 110 TEME bu6mmoreka [JOK
47 1 1
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUI
['eHeTnyeckas CBsI3b MEXKIY
48 KJIacCaMi HEOPTaHHYECKUX 1 bubnmorexa [OK
. p https://m.edsoo.ru/00ad9a50
COeIUHEHN
49 O0o01eHne u cucTeMaTH3aIHs 1 bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9ch2
Kontponbnas padora Ne3 mo teme
50 "OCHOBHBIE KJ1aCCEl HEOPTaHUYECKHX 1 1 bubnmorexa [OK
. P https://m.edsoo.ru/00ad9ela
COeIMHEHU I
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[TepBbie MOMBITKU KIaccUPUKAITTT
51 XUMUYECKUX dJIeMeHTOB. [loHsTHE O 1 bubmorexa [TOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX AJICMEHTOB
[Tepuoguueckuii 3aK0H U
52 [lepuonuueckas cucrema 1 bubmuoreka IJOK
XUMHu4eckux saemenTos /1. W. https://m.edsoo.ru/00ada52c
Menneneena
bu6mmoreka [JOK
>3 TlepHOAEL, rpyTIIIEL, NOATpYIEI 1 https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX 1 bubnmnorexa [IOK
anep. M3otomnbl https://m.edsoo.ru/00ada342
CtpoeHnue 31MeKTPOHHBIX 000JI0UeK
55 aToMoB 3JieMeHTOB [leprnonnueckoii 1 bubmmorexa HOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menaeneena
XapakTeprucTuka XHMHIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B 1 bubnmnoreka [JOK
ITepuoguueckoii cucreme /. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuoauueckoro 3aKkoHa
57 JUISl pa3BUTHS HAyKU U MTPAKTHKU. []. 1 bubmuoreka [IOK
N. MenaeneeB — y4€HbIH, TTe1aror u https://m.edsoo.ru/00ada96e
TP TaHUH
PesepHbIil ypok. O0o01IeHNE 1
58 CI/ICTIe)MaTI/ISB}.IIEI/ISI 3HaHI/HI71II / 1 1 Bubmaorexa TOK
. https://m.edso0.ru/00adb33c
Bcepoccuiickas mpoBepouyHas pabora
KontponbHas pabora Ned o reme
59 «CTtpoeHue aroMa. XuMUYeCKas 1 1 bubnmnoreka [HIOK
cBsi3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
npoBepoyHas pabora [OKYMEHT MOAMMCAH 3MIEKTPOHHOMN NMOAMMCHIO
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DIIEeKTPOOTPULIATENIEHOCTh aTOMOB bubmuoreka [IOK
60 1
XUMUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6munoreka [JOK
61 Honmas xiiriecias cossp 1 https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHast XuMu4deckas 1 bubamnoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenomnspHast 1 bubmmnorexa [IIOK
XUMUYECKasl CBA3b https://m.edsoo.ru/00adaab8
bu6munoreka [JOK
o4 Crenets OKHCIICHHs L https://m.edsoo.ru/00adae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso00.ru/00adb076
bubmuoreka [JOK
66 OKHCITUTENTN U BOCCTAHOBHUTEIH 1 httos://m.edsoo.ru/00adb076
PesepBHbIil ypok. O6001mIeHNE 1
67 crucTeMaTu3alys 3HaHUI 110 TeMe 1 bubmuoteka [JOK
«Ctpoenue aroma. XUMHUYECKas https://m.eds00.ru/00ad9ch2
CBS3b»
68 PesepBHbIil ypok. O0001mIeHNE 1 1 bubnmnoreka [IOK
cUCTEeMaTU3alus 3HAaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68 5 4
[MPOTPAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Kontpoabubie | IlpakTtuyeckue p
n/n Bcero U3ydeHus o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
Ileprognyeckuil 3aK0H.

1 [Tepuognueckas cucrema 1 bu6mmoreka [JOK
XUMUYECKUX djieMeHTOB /1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKHUX 3JIEMEHTOB 1 bubmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuoteka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUuMHU4ECKOH CBSI3U U THUIIBI 1 bubmuoreka IJOK
KPUCTAUTUYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel o Teme

5 «IloBTOpenue u yriuyoneHue 1 1
3HAaHUI OCHOBHBIX Pa3JieJIOB Kypca
8 Kiacca»

6 Knaccudukanus XuMuueckux 1 Bbub6munoreka [JOK
peaKuurii Mo pa3IuYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[TonaTre 0 CKOPOCTH XUMHYECKOU

7 eaknuu. I1oHsTHE 0 TOMOI€HHEIX U 1 bubmmorexa HOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PeaKLUsIX
TToHsiTE O XMMHUYECKOM bu6mmoreka [{OK

8 1
paBHOBecuU. PAKTOPBI, BIUSAIOILINE https://m.edsoo.ru/00adc28c
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HA CKOPOCTh XMMHUYECKON peakinu
1 TTOJIOKEHUE XUMHUYECKOT O
paBHOBECHS
9 OKHUCITUTENTbHO- 1 bu6mmoreka [JOK
BOCCTAHOBHUTEJIbHBIE PEAKLINHI https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIUTUYECKON
10 mucconuanui. CHILHBIE U clIa0bIe 1 bubmmorexa [OK
https://m.edso00.ru/00adcd68
AJICKTPOJIATHI
N bu6mmoreka [JOK
1 Horbre ypaBHeHHs peakini ! https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHMI B CBETE NIPEICTABIICHUN 1 bubnmnoreka [HOK
00 AJIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOITHAITUT
XUMHUYECKUEe CBOMCTBA COJieh B
13 CBETE MpeACTaBlIeHUu 00 1 bubmmorexa [OK
. https://m.edsoo.ru/00add8b2
AJIEKTPOIUTHIECKON AUCCOIUAITIH
. bub6maunoreka [JOK
14 Homsue o runpomse coneit ! https://m.edso00.ru/00add9d4
15 O06o01IeHre U cucTeMaTH3aIus 1 bubnmoreka [HOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckast pabora No 1.
16 «Penienne 3KCepruMEHTATBHBIX 1 1 bubmorexa [IOK
https://m.edsoo.ru/00addbfa
3a71a9»
KonTtponbshas padora Ne2 mo teme
17 «OIIEKTpONUTHYECKAs 1 1 bubmmnorexa [IOK
aucconuanusg. XuMAYECKUE https://m.edsoo.ru/00addecO
pEaKIuy B PacTBOPAX)»
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OO11ast XapaKTepUCTHKA raJIOreHOB.

18 XuMHYeCKHe CBOMCTBA Ha IIPUMEpE 1 bubmmorera IIOK
pHMep https://m.edsoo.ru/00addfe2
xJjopa
XmopoBogopoa. ConsiHast KHCIIOTA,
19 XHMUYECKHUE CBOMCTBA, IOIyUYCHUE 1 bubmmorera [IOK
’ ya ’ https://m.edsoo.ru/00adel104
MIPUMEHEHHUE
[Tpaktuueckas pabora Ne 2 o Teme
20 «ITonydeHne CONSTHOM KUCIOTHI 1 1 bubmorexa HOK
yi ) . ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOMCTBY
Brrurcnenus no ypaBHEHUSM
21 XHMUYCCKHUX PEAKIUI, eCIIH OJHH 1 bubmorexa [TOK
PCAKIHH, 8 https://m.edso00.ru/00ade488
W3 pEarcHTOB JIaH B N30BITKE

29 OO0mias XxapaKTepruCTHKA DJIEMEHTOB 1 bubnmnoreka [IOK
VIA-Tpyntbl https://m.edsoo.ru/00ade64a
AnniotponHbie MOAU(GUKALUN CEPBI.

93 Haxoxnenue cepsl u eé 1 bubnuoreka [JOK
COEIMHEHUI B IPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPBI
CepoBoaoOpo/I, CTPOCHHE,

24 q)HZI/IIIeCKII/:e u xznqecxne 1 buommorexa LIOK

. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuanl cepnl. CepHast KUCIIOTA,
25 (1)1/1314%01(1/11; u XI/II\I;I/I‘ICCKI/IG 1 bubmorexa [JOK
. https://m.edsoo.ru/00adea28
CBOICTBA, TPUMECHCHHUE
XHUMHYECKUE PEAKIINH, JIEKAITUE B
26 OCHOBE MPOMBIIIJIEHHOT 0 crloco0a 1 bubnuoreka [JOK

MMOJIy4YCHUA CCpHOﬁ KHCJIOTHI.

XUMHYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 09:59 (MSK)
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.

KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop

CepTudukat 1694D4352E31D15D68F90ED1FEBEOFDC



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

OKpYXarollen cpebl
COEIMHEHUSIMH CEPbI

97 Brruncienune MmaccoBoi 1011 1 bub6moreka [JOK
BBIXO/]a IIPOJYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO0mrast XxapaKTepuCTHUKA SJIEMEHTOB
VA-rpynmsl. A3or,

28 acIPOCTPaHCHHUE B IPUPOIC 1 bubmmorera [IOK
pacpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(bu3HYECKUE M XUMUICCKHE
CBOICTBa
AMMHAK, ero QU3NIecKue u

29 XHMUYECKHE CBOMCTBA, IOIyUYCHUE 1 bubmorexa [TOK

’ yi https://m.edsoo.ru/00adf004
U IpUMEHEHNE
[TpakTrueckas padora Ne 3 mo Teme
30 «ITonyuenne aMMHaKka, U3yueHue 1 1 bubmmorexa [TOK
yqv » 13YH https://m.eds00.ru/00adf180
€ro CBOMCTBY

31 A3OTHas KUCIOTa, €€ QU3HUECKUE U 1 bubnuoreka [JOK
XAMUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 00penuii. XUMHYECKOE 1 bubmorexa [IOK
yAo0p ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKaIoUIei cpeabl
COCAMHEHHUSIMH a30Ta
Dochop. Oxcun bochopa (V) u

33 (1)00(%)0 pHasI KI/ICJ'I((l))Ta (bq)pll)zn(qelme " 1 bubmmorexa [JOK

p N https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MONyUYCHUE
34 Hcnonb3oBanue pocdaros B 1 bubmuoreka [IOK

Ka4C€CTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHne
npupoaHou cpeapl pocharamu

VYriepon, pacnpocTpaHeHHE B

35 npupoze, Gu3nuecKue u 1 bubamorexa [JOK
PHPOAE, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcuppl yriiepona, ux (U3HIecKue
1 XUMHYECKHE CBOICTBA.
36 DKOJIOrHYeCcKHe IMPOOIEMBL 1 bubmaorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHUJIOM yTJIepoja
(1V)
bu6nunorexa [JOK
37 VroabHasg KUCIIOTa U €€ CO 1
FOABHAT KHEIoTa 1 HH https://m.edso0.ru/00ae006¢
[TpaxTrueckas padora Ne 4 mo teme
38 "TlonyueHue yrieKucioro rasa. 1 1 bubnmnoreka [{IOK
KauecTBeHHas peakius Ha https://m.edso0.ru/00ae027e
KapOoHaT-noH"
[TepBoHavambHBIE TOHATHS 00
39 OPTraHMYECKHUX BEIIECTBAX KaK O 1 bubmnorexa HOK
p B https://m.edsoo.ru/00ae054e
COCIMHEHHSX YriIepoaa
bub6mmnorexa [JOK
40 Kpemunii u ero coequHeHust 1
p a https://m.edso0.ru/00ae080a
[IpakTruueckas padora Ne 5.
41 Pemenne skcniepuMeHTAIBHBIX 1 1 bubamnoreka [IOK
3a7a4 1o TeMe «BaxxHeinue https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COETUHEHUI
KonTtponbshas padora Ne3 mo Teme
. bub6morexa LIOK
42 «BakHelnme HeMeTaJUIBEL U UX 1 1

COCONHCHU A

https://m.edsoo.ru/00ae0el8
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OO61mas xapakTepucTuka
XUMHYECKHUX DIIEMEHTOB —

43 MeTa/ioB. MeTainyueckasl CBsI3b U 1 bu6mmoreka [{OK
MeTallInYecKast KpUCTaJUIMYECKast https://m.edso00.ru/00ae103e
pemérka. duznyeckre cBOMCTBA
METAJIJIOB
XUMHYECKHE CBOMCTBA METAJIOB.

44 DIEKTPOXUMHUUECKUI P 1 bubnmorexa IOK

p . P https://m.edsoo.ru/00ae1156
HanpsHKeHUH METAIIIIOB
O61u1re cnocoObl MOMYYEeHUs
MeTtannoB. CraBbel. Berunciaenns
45 10 YPaBHCHUSIM XUMHYECKUX 1 bubnnorexa [IOK
P . https://m.edso00.ru/00ae1156
peaKkIuid, €Cli OJUH U3 PeareHToB
COACPKUT IPUMECH
bu6mmoreka [{JOK
46 [ToHsATHE O KOPPO3UU METAILIIOB 1
PP https://m.edsoo.ru/00ael1278
bub6mmoreka [JOK

47 €JIOYHBIE METAJLIbI 1
m https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ THAPOKCUBI HATPUS U 1 bubmmnoreka [IOK
KaJtis https://m.edsoo.ru/00ae14b2

49 [llenoyHo03eMeTbHBIE METAIIBI — 1 bubnuoreka [JOK
KaJIbIIUM U Maruui https://m.edsoo.ru/00ae15e8

bub6mmoreka [JOK

50 Baxkueiine coequHEHNUs KaabIUs 1

4 H https://m.edsoo.ru/00ael15e8

51 O060011IeHNE U CHCTEMATU3ALIHUS 1
3HAHUU
JKEcTKOCTh BOAKI U CIIOCOOEI €€ bu6mmoreka [JOK

52 1
YCTpPaHEHHUS https://m.edso00.ru/00ae1886
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[IpakTuyeckas padora Ne 6 mo Teme
53 "YKEcTKOCTh BOIBI U METOLI €€ 1 1 bubmaorexa LOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bubmuoteka [JOK
>4 Admomuiil ! https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCUAA U 1 bubmuoreka [IOK
TUJIPOKCHU 1A https://m.edsoo.ru/00aelc64
bub6maunoreka [JOK
> Keieso ! https://m.edso00.ru/00ae1d86
57 OKcuipl, THIPOKCUIBI U COJIU 1 bubmuoteka [JOK
xenesa (1) u sxenesa (111) https://m.edso00.ru/00ae35e6
58 O06001IeHre u cucTeMaTH3amus 1
3HaHUU
[TpaxTruueckas pabora Ne 7.
59 Pemenune skcnepuMeHTAIbHBIX 1 1 bubmuorexa [{OK
3aj7a4 1o TeMe «BaxxHeimue https://m.edsoo.ru/00ae3de8
METaJJIbl U UX COETMHEHUS
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PeaKLUii, eClii OIUH
50 U3 PEareHTOB JIaH B U30BITKE MU 1 bubnmnoreka LIOK
COZEPKUT NpUMecH. Brruuciaenus https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BBIXOJIa MPOJIYKTa
peakuumn
61 O06o01eHre U CucTEMaTU3AIIHS 1
3HAHUIA
KonTponbnas padora Ne4 mo reme
62 «BaxHe#mme MeTaIbl U UX 1 1
COCTMHEHHUSI»
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63 BemectBa u marepuaisl B 1 bu6nunoreka [JOK
IIOBCEIHEBHOU JKU3HU YEJI0OBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka [IOK
OKpY>KaroIlen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumun B pemeHnn 1 bubmuorexa [{OK
9KOJIOTUYECKUX TTPOOIIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O600menue u 1 bubmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6o01meHue u 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01eHue u 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHUI https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[MPOTPAMME
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IMPOBEPSIEMBIE TPEBGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM

OBPA3OBATEJBHOM IPOI'PAMMBbI

8 KUIACC

Kon
NpoBePsSIEMOT0
pe3yJbTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

1 ITo Teme: «HepBOHa‘-IaJ'IBHBIe XUMHUYCECKUEC ITOHATUS)

pacKphIBaTh CMBICT OCHOBHBIX XHMMHYECKUX TOHSATHUNA: aToMm,
MOJIEKYyJIa, XUMUYECKUM JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, CMECh (OIHOpPOJHAS W HEOMHOPOJHAs), BaJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYyJsipHas Macca, KOJIMYECTBO
11 BEILIECTBA, MOJIb, MOJISIpPHAsE Macca, MaccoBas J0JIsI XUMHUYECKOTO
' AJIEMEHTa B COCIMHEHHUH, MOJISIPHBIM 00BhEM, XUMHUUECKasT PeaKius,
KIaccu(UKaIs  peakiuid: peaklud COCIAUHECHHS, PEeaKIuu
pa3noKEeHHs, pPeaKklUWy 3aMelleHHus, peakiuu oOMeHa, 3K30- U

HH/IOTEPMUYECKHE PEAKLIUHU, TEIUIOBOH A(PQEKT peakuuu, pacTBop,

MaccoBasi 10JIs BellecTBa (MIPOLICHTHAs KOHIIEHTpPAIIs) B PaCTBOPE

19 HUIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHUX MOHATHI U

IMPUMCHSATDH 3TH IOHATHA IIPHU OIMMCAHUHN BEIICCTB U UX HpeBpaHIeHI/If/'I

13 HCIIOJIB30BATh XUMHWYCCKYHO CHUMBOJIMKY JId COCTAaBJICHUSA (bOpMy.TI

BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKLIAI

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHsS Macchl BEIECTB,
1.4 IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YYE€HHs, 3aKOHA

ABoraapo

15 OIIpEeACIATE BAJICHTHOCTH ATOMOB  3JICMCHTOB B 6I/IHapHLIX

COCANHCHUAX

16 KJIacCU(UIMPOBATE XUMHUYECKHE peakUuu (IO YUCIYy M COCTaBY
YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIIOBOMY 3 deKTy)

17 BBIYHUCIEATh OTHOCHUTCIIBHYIHO MOJICKYIIIDHYIO MU MOJIIPHYHO MacCChI
BCIICCTB

18 BBIYHCJISATH MAacCOBYIO JIOJI0 XMMHYECKOIO 3JIeMEHTa 1Mo (hopmyiie
COEIMHEHMUS,

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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1.9 BBIUUCIIATH MACCOBYIO JOJIIO BCIICCTBA B paCTBOPC

NPUMEHSTh ECTECTBEHHOHAYYHBIC METO/IbI TO3HAHUS — HAOIIOIeHHE,
1.10 U3MEPCHHE, MOJCIMPOBAHHUE, OKCICPUMEHT  (pealbHBIA |

MBICJICHHBIN )

2 ITo Teme: «Bakueiimme NpeaACTaBUTCIIN HCOPIraHNUCCKUX BECIICCTB»

2 1 paCKpI)IBaTI) CMBICJI OCHOBHBIX XHWMHYCCKUX HOHSITI/II\/JII OKCHUm,
KHCIIOTa, OCHOBaHHUE, COJIb

25 OIPENeNIATh MPUHAIIEKHOCTh BEIIECTB K ONpPENeNEHHOMY KIIAcCy
COeTMHEHMH 0 hopmyiam

2.3 KJIacCU(UIIMPOBATH HEOPTAaHUYECKHE BEIIECTBA

XapaKTCpU30BaATh (OHI/ICBIBaTB) O6H_[I/Ie XUMHYECKHE CBOMCTBaA
24 BCIICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPKAAA OIMMCAHUC ITPUMCPaAMHU

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYECKUX

peakuuii

IMPOrHO3UpPOBATH CBOIMCTBAa BEHIIECTB B 3aBHCHUMOCTH OT WHX
2.5 Ka4C€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTH ITPOTCKaHUA XHUMHYCCKHUX

MPEBpAIeHUI B pa3JIMYHbBIX YCIOBUSIX

CIEAOBaTh IMpPABUJIAM [OJIb30BAaHUS XHUMHUYECKOM TIOCYIOH U
nabopaTOpHBIM O00OpPYAIOBAaHHWEM, a TAaKXKe MpaBHJIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKUHUSMHU IO BBIMOIHEHUIO
71ab0paTOPHBIX XUMHYECKHUX OIBITOB IO TIOTYYEHUIO U COOUPAHUIO
2.6 ra3o000pa3HbIX BEHIECTB (BOJOPOJA W KHCIOPOA), TIPUTOTOBICHHUIO
pacTBOPOB C OINPEAETEHHOW MACCOBOM JIOJ€H PacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh U MPOBOAUTH XUMUYECKUE HKCIIEPHUMEHTHI
[0 paclo3HaBaHUIO PAcCTBOPOB IIEJOUEH M KHUCIOT C IOMOIIBIO

MHAUKATOPOB (JIakMyc, peHoaPTalIenH, METHIIOPAHK U IPYTHe)

2.7 IIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEAKIINU

ITo Teme: «llepuommueckuit 3akoH u llepumommueckass cucrema
3 xumuueckux sneMeHToB J[. WM. MennpeneeBa. CtpoeHune aTOMOB.

Xumunueckas cBsa3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIC PCaKum»

PacKpbIBaTb CMBICII OCHOBHBIX XMUMHWYCCKHUX MMOHSITHH: AApO aroma,

3.1 DJIGKTPOHHBIN CJOW aromMa, aToOMHas OpOUTallb, pajnyC aroma,

XUMHYECCKasd CBA3b, IOJApHAA W HCIOJAPHAsA KOBAJICHTHAs CBA3b,

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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SJICKTPOOTPULATCIIBHOCTh, HMOHHAA CBA3b, HWOH, KATHUOH, A4HWOH,

CTCIICHb OKHMCJICHHUA

3.2 KJIaCCU(DUITMPOBATH XUMHUYECKHUE DJICMEHTBI

OIHCHIBAThH M XapaKTepH30BaTh Tabmuunyro Gpopmy Ileprommaeckoit
CHCTEMBbl XMMHYECKHX ODJIEMEHTOB: pa3IndaTh IMOHATHUS «TJIaBHAs
3.3
noarpynna (Arpymnma)» u «mobounas noxarpynmna (brpymma)y,

«MaJIple» U «OOJIBIINEY Nepruoabl

packpeiBaTh cwmbica Ilepuoguueckoro 3axkona J[.M. Menneneesa:
34 JEMOHCTPUPOBATh IIOHUMAHUE NEPUOJUYECKOM  3aBUCUMOCTH

CBOMCTB XUMHNYECKUX 3JIEMEHTOB oT ux ITIOJIOKCHU A B

[Tepuognyeckoii cucreme

COOTHOCUTH  OOO3HA4YEHUs, KOTOpPbIE MMEIOTCS B  TaOJIHUIle
«llepmognueckass  cucrteMa  XuMu4yeckux  anemeHtoB  J[.U.
3.5 MenpeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsn snapa, olliee 4YHuClo

AJIEKTPOHOB U PACIPENIEICHHUE UX 110 JIEKTPOHHBIM CIIOSM)

36 OIIPCACIIATH CTCIICHDb OKHCJICHUA  OJICMCHTOB B 6I/IHapHI:>IX

COCOANHCHUAX

37 OIIpCACIIATL BHUI XHUMHYECKOH CBS3U (KOBaﬂeHTHaH u I/IOHHaﬂ) B

HCOPraHN4YCCKUX COCAUHCHUAX

9 KJIACC

Kon
IIpoBepsiemble mMpeaMeTHbIE Pe3yJdbTAThl 0CBOEHUS OCHOBHOM

NPOBEPSIEMOT0 .
00pa30BaTe/IbHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

pe3yabTarTa

1 ITo Teme: «BeliecTBo U XUMHUUECKas peaKnusg»

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSTHUN: pacTBOp,
3JIEKTPOJIUTHI, HEJIEKTPOIUTBI, SJICKTPOIUTHUECKAs AUCCOLUALIMS,
peakluyu MOHHOro OOMEHa, KaTalln3aTop, XMMUUYECKOe PaBHOBECHE,
1.1 oOpaTtumMble u HeoOpaTUMbIe peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTENbHbBIE peakuuu, OKHCITUTEIIb,

BOCCTAHOBUTCJIb, OKHCJICHUC HW BOCCTAHOBJICHUC, aJIJIOTPOIINA,

aM(I)OTepHOCTB, XUMHUYCCKas CBA3b (KOB&J’ICHTHaﬂ, MOHHAasd,

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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MeTaJIJII/I‘{CCKaﬂ), KpUCTAJUINYCCKAA peméTKa, CIIJIaBbl, CKOPOCTb

XMMHYECKON peakinu

1.2

HIUIIOCTPUPOBATh B3aWMMOCBA3b OCHOBHBIX XHMHNYCCKHUX MMOHATHHA H

MMPUMCHSATH 3TH MMOHATHA IPHU OIMUCAHUHN BEIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPABHEHHS DJIEKTPOJIUTHYECKON TUCCOLMALUUA KHUCIOT,
LICJIOYEH U COJIEH, MOJHBIE M COKpalICHHBIE YPaBHEHUS PEaKLUU

WOHHOIr0 OOMEHa

1.4

PacKpbIBATh CYIIHOCTb OKUCIUTCIILHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

MOCPEICTBOM COCTABIICHHS AJIEKTPOHHOI0 OanaHca 3TUX peakuui

1.5

IMPpOBOJAUTH pvaéTLI 110 YpaBHCHHUTIO XHUMHYECKOMN peaKnuu

ITo temam: «Hemeranabel U WX COeOUHEHUS» M «MeTAIBI M HX

COCANHCHU

2.1

XapakTepu3oBaTh  (omuchiBaTh) oOmMEe U creurduueckue
XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIECTB, MOATBEPKIAs
OlMCaHME TMpPUMEpPaMU MOJIEKYJISAPHBIX M HWOHHBIX ypPaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.2

COCTAaBJIATb YPABHCHHA peaKHHﬁ, MMOATBCPKAAOIUX CYIIISCCTBOBAHUC

T€HETUYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

IIPOrHO3UpPoOBaTh CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHMU,
BO3MOKHOCTHU IPOTCKAaHUA XUMHUYCCKUX HpCBpaH_[eHI/Iﬁ B pa3JIMYHBIX

YCIIOBHSIX

2.4

CIIeIOBAaTh NpPaBWJIAaM TIOJIb30BAHUS XMMHYECKOW MOCYJOH U
71a0opaTopHbIM O00OPYAOBAaHHEM, a TAKXKE MpaBHIaM OOpaIleHUs ¢
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHMSIMH IO BBITIOJHEHUIO
7a00paTOPHBIX XMMUYECKUX OIBITOB IT0 MOTYYEHHIO U COOMPAHUIO

l"8_3006pa3HBIX BCIIICCTB (aMMI/IaKa H YTJICKUCIIOT O ra3a)

2.5

NPOBOJUTH PEAKIUH, MOATBEPKIAIONINE KAa4eCTBEHHBIH COCTaB
Pa3MMYHBIX BELIECTB: PACMO3HABATh OINBITHBIM IYyTEM XJIOPHI-,
Opomuza, wuomuna, kapOonar, Qocdar, cunmkar, cyiabdar,
TUIPOKCUANOHBI, KATHOHBl aMMOHUS, NOHBI U3yYCHHBIX METAIJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHWYECKHUX BEIECTB

ITo Teme: «XuMus U OKpyxkKarolas cpeaa»

3.1

paCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TIOHSITHH: HHK

BCIICCTBA, KOPPO3UA MCTAJUIOB

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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NPUMEHSITh OCHOBHBIC OIEPAIlUM MBICIUTEIBHON JCATEIBHOCTH —
aHaJlM3 M CHHTE3, CpaBHEHHUE, O0O0OIICHHWE, CHUCTEMAaTHU3alHUIO,
3 2 BBISIBJICHHUC HpI/ILII/IHHO'CJ'IeI[CTBCHHBIX CBﬂSCﬁ — JJIA I/ISYIIGHI/UI
' CBOMCTB BEIIECCTB M XHMHYECCKHX PEAKIIMH;, €CTCCTBEHHOHAYYHBIC
METO/IbI TIO3HAHUS — HAOJIOJICHUE, W3MEPEHHUE, MOJCIUPOBAHHE,

HKCIIEPUMEHT (peaJbHbIN U MBICIICHHBIH)

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

1 HepBOHa‘IaJIbHI)IG XUMHNYCCKHUEC ITOHATHUA

[Ipenmer xumuun. Posb XuMuUM B KU3HU 4YelOBeKa. XUMUSA B CUCTEME HayK.
11 Tena u BemecTBa. PuU3NUECKHE CBOMCTBA BEIIECTB. ATperarHoe COCTOSHUE

BEILIECTB

12 ITonsTHe 0O METOA4aX ITIO3HAaHUA B XUMHH. Yucrtoie BCIICCTBA U CMCCH. CHOCOGH
paszesieHust cMecei

13 ATOMBI M MOJEKYNbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHYECKHX
351eMeHTOB. [IpocThle U Cll0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

XuMuJeckas (I)OpMyJ'Ia. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMECHTOB. 3aKOH
14 IOCTOAHCTBA cocCTaBa BCIICCTB. OTtHocuTeNnbHAsA aTOMHas1 mMacca.
OtHocuTebHAas MOJICKYJIApHass Macca. MaccoBas JO0JI1  XHUMHYCCKOI'O

9JICMCHTA B COCIMHCHHUHN

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anMocBsi3p KOJIMYECTBA,
1.5 Macchl M YHCIIa CTPYKTYpPHBIX €IMHHUIl BemiecTBa. Pacué€rbl mo ¢opmynam

XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ

Ou3ndecKkue U XUMHUYCCKHE SIBIICHHUS. XMMHYISCKast peaKkuug u eé IMPU3HAKH.
16 3aKoH COXpaHCHUA MacCChbl BCIICCTB. XuMHYeCcKHe YpaBHCHUSI.
Knaccmbmcaum[ XUMHUYCCKUX peakunﬁ (COG,Z[I/IHGHI/IH, Pa3JI0KCHUA,

3aMelneHus, oOMeHa)

XHWMHYECKUN OKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IIOCYIOH, C
npaBuUiIaMy paboThl B TabopaTopuu U mpuéMamu oOpalieHus ¢ 1a00paTOpHbIM
o0OpyZOBaHUEM, H3yUY€HHUE M OMUCaHuE (PU3UUYECKHX CBOKMCTB 0OO0pa3IoB
HEOPTaHWYECKUX BeEIIeCTB, HaOmoaeHue (usnueckux (IUIaBlIeHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUTICHHE U KOHJCHCALIUs BObI) U
17 XUMHUYECKUX (TOPEHHE CBEYH, IPOKAJMBAHUE MEIHOW IIPOBOJIOKH,
' B3aUMOJICUCTBUE Mejla C KUCIOTOM) SIBIICHUM, HAOJIOJIEHWE W OINUCAHUE
MPU3HAKOB MPOTEKaHHWsS XHWMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOpUIAOM Oapusi, paszIoKeHUe
runpokcuaa meau(ll) mpu HarpeBanuu, B3auMOICHCTBHE kKele3a C PaCTBOPOM

comu menu( 1), u3yuenue cmoco6oB pazzesnenus cmecei (¢ MOMOIIbIO MATHUTA,

(UIbTPOBAHKE, BBHIIAPHBAHHUE, JTUCTHILIAIMS, XpoMaTrorpagus), IpOBSACHHUE

[IOKY

EHT TTOATNVICAH SJTEKTPOHHOW TTOATNCEIO
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OYMCTKM TIOBapEHHOW CONM, HaOMIOJEHWE U ONHUCAHHUE Ppe3yJbTaToOB
IIPOBENICHUS OIbITA, UIUIIOCTPUPYIOIEr0 3aKOH COXPAHEHUsI MACChl, CO3/1aHUE

MoJieield MOJIEKYJ (LIapOCTEPHKHEBBIX )

2 Bakneiiiune npeacTaBuTeNM HEOPraHMIECKUX BEIIECTB

Bo3myx — cmech razoB. CocraB Bozayxa. Kucimopon — aymeMeHT M mpocToe
BemiecTBo. Haxokaenue kucinopona B npupoje, Gu3nyeckue U XMMUYECKHe
2.1 cBoiicTBa (peakiuu ropenus). Oxkcunpl. [Ipumenenne kuciaopoga. CrocoOs!
HONY4eHHUsS KUCIOpPOAa B JIAOOpaTOpuUM M HPOMBIIUICHHOCTH. KpyroBopor

Kucaoposa B mpupoje. O30H — aJuioTponHas Mo UKaIHs KHCIOpo/ia

TemoBoil 3¢(eKT XUMHUYECKOM peaklnH, TEPMOXUMHUYECKHE YpaBHEHUS,
2.2 9K30- M DHJIOTEPMHUYECKHAE PEAKIMH. TOILUIMBO: Yrojb U METaH. 3arpsi3HEHUE

BO3/1yXa, YCUJIEHUE TaPHUKOBOIro 3P deKTa, pa3pyLuieHue 030HOBOIO CII0s

Bomopon — anemeHT u mpocroe BemecTBo. Haxoxkienne Bogoposia B IpHpoJIe,
2.3 bu3uYecKre W XHMHUYECKUE CBOWMCTBA, TMPHUMEHEHHUE, CIIOCOOBI MOTYyUYCHUSI.

Kuciore! u comun

24 Monsipablit 00bEM ra3oB. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM

dusnyeckre CcBOWcTBAa Boabl. Boma kak pactBoputens. PacTBOpHI.
HacepiienHble 1 HEHACBIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEIIECTB B BOJIE.
25 MaccoBass 7015 BeLIeCTBA B pacTBOpe. XHUMHUYECKHUE CBOMCTBA BOJbI.
' OcHoBanus. Ponp pacTBOpoB B mpuUpojie U B XKU3HU denoBeka. Kpyrosopor
BOABl B TIPUPOJE. 3arpsi3HEHHE MNpUPOAHBIX BoJ. OXpaHa W OYHUCTKA

MPUPOJIHBIX BOJ

Krnaccudukarnus Heopranmveckux coeauneHuid. Oxcunbl. Kimaccuduxarms
26 OKCHJIOB: coseoOpa3yrolue (OCHOBHBIE, KHCIOTHbIE, aM(OTepHble) U
HecosneoOpa3yrome. Homenknarypa okcuaoB. dusnyeckre U XUMHUYECKUE

CBOICTBa OKCH/IOB. HOJ’IY‘ICHI/IC OKCH 0B

OcnoBanusa. Krnaccubukamuss OCHOBaHMM: WIENOYM W HEPACTBOPHUMEBIC
2.7 ocHoBaHMs. HomeHkmnarypa ocHoBaHuil. @u3ndeckie 1 XUMUYECKHE CBOICTBA

ocHoBaHuii. [Tonyuenue ocHOBaHUI

Kucnorel. Knaccudukanusa kucinor. Homenknatypa kucior. Ouznyeckue u
2.8 XUMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHOCcTH MeTauioB H.H. bekerosa.

[Tonyuyenue kucinor

29 Comu. Homenkiarypa coneil. dusnyeckue U XMMHUYECKHE CBOMCTBA COJIEH.
ITonyyenue conen
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2.10 I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HECOPTAaHNUYCCKUX COeIUHEHUI

XUMUYECKHI HAKCIIEPUMEHT: KadeCTBEHHOE OMNpEJCIIEHUE COACpKaHUS
KHUCTIOPOJIa B BO3JyXe, MONyueHue, coOupaHue, paclio3HaBaHUE U H3y4yeHHUE
CBOMCTB KHCIIOpPO/ia, HAOII0AeHNE B3aUMOACHCTBUS BEILIECTB C KUCIOPOIOM U
YCIIOBHS BOSHUKHOBEHHSI M IPEKpAIeHHs TOpeHus (TI0Kapa), 03HAKOMIICHHE C
oOpa3llaMM OKCHJIOB W OINMCaHWE HMX CBOWCTB, IOIy4YeHUE, coOupaHue,
pacro3HaBaHWe M U3Y4e€HHE CBOMCTB BOJOpojJa (TOpPEHHE), B3aUMOJCHCTBHIE
BOZOpOAA c OKCHUJIOM menu(ll) (BO3MOXHO HCII0JIb30BaHUE
BUJIEOMAaTEpUaIOB), HAOII0/IeHHE 00pa3lloB BEIIECTB KOJIMYECTBOM 1 MOIb,
UCCIIEIOBAaHUE OCOOCHHOCTEM  PACTBOPEHUS BELIECTB C  Pa3IMYHOM
911 pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OINpPEACTIEHHONM MaccOoBOM
' Joel pacTBOPEHHOT'O BELIECTBA, B3aUMOJCIHCTBHE BOJABI C METAJIAMH
(HaTpueM W KaibllueM) (BO3MOXKHO HMCIOJIb30BAHUE BHUACOMATEPHAIIOB),
OTpeJIeNIeHNe PACTBOPOB KHCIOT W INEIOYEH C IOMOIIBI0 WHAWKATOPOB,
UCCIIeIOBaHHE OO0pa3l0B HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX KIIACCOB,
HaOJIr0IeHUEe W3MEHEHHUs OKPAacCKW MHIUKAaTOpOB B PAcTBOpax KHUCIOT H
nienoyuel, nzydenue Bzanmopeiicteus okcuaa meau(ll) ¢ pacreopom ceproit
KHCJIOTBI, KHCJIOT C METaUlaMH, pPEaKIWid HEeWTpaau3aliu, IOoTydeHHEe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajyia JAPYruM U3
pacTBopa coJid, pelieHre HKCIepUMEHTAIBHBIX 3a/1a4 1o TeMe «BaxHeiimue

KJIaCCbl HCOPraHNYCCKUX COGHHHGHHﬁ))

[lepuonnueckuii 3akoH u [lepuonuueckas cucremMa XMMHUYECKUX 3JIEMEHTOB
3 1. MenpneneeBa. CtpoeHue aToMoB. XUMUYecKas CBs3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PECAKIITNHN

[lepBble MOMBITKM KiIacCU(UKAUM XUMHUYECKUX 3JeMeHToB. Ilonarue o
31 rpymmnax CXOJHbIX 3JICMCHTOB (IIIGJIO‘-IHI)IC 1 IICJIOYHO3CEMCIIbHBIC METAJJIBI,
TaJIOTeHBI, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yrT aM(OTEpHBIC

OKCHJbI 1 THAPOKCHUBI

[Tepnonnuecknii 3akoH. Ilepmonnueckas cucremMa XUMHUYECKHX 3JIEMEHTOB
JIA.N. MenneneeBa. Koporkorepuomanas W JUIMHHONEPUOAHAS (HOPMBI
3.2 [Tepuoguueckoit cucrembl xumMuueckux odiemMeHTtoB J[.M. Menneneesa.
Ilepuonsl 1 rpynnsl. OU3NYECKHU CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB

Nnepruoga v rpymmnbl 3JICMCHTA

33 Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTomnbl. Dnexktponsl. CTpoeHue

AJIEKTPOHHBIX 000JIOYEK aTOMOB MeEpBBIX 20 XUMUYECKUX DIJIEMEHTOB

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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[Tepuogmueckoii cucremsl JI.1. MenneneeBa. XapakTepuCcTUKa XUMAYECKOT O

3JIEMEHTA 1O ero noyioxkeHuto B [lepuonnueckont cucreme .M. Menneneesa

3aKOHOMEPHOCTH H3MEHEHHsI pajauyca aTrOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKHX CBOMCTB IIO rpymnmnaM #“u InCpuoam.
34 3nauenune [leprognueckoro 3akona u [leprnonnueckor CUCTEMbl XUMUYECKUX
BJIEMEHTOB ISl pa3BUTUs Hayku U nipaktuku. .M. MennaeneeB — y4€HbIil U

IrpaXaaHuH

35 Xumunyeckast cBsi3b. KoBaneHTHas (MoOJsipHAas U HEMOJSpHas) CBA3b.
DNEeKTPOOTPHUIATETbHOCTh XUMHUECKUX dJIeMeHTOB. FIOHHAas CBS3b

36 Crenens okuciieHus. OKUCINTEILHOBOCCTAHOBUTEILHBIE pCaKknuu. Hpoueccm
OKHMCJICHHS B BOCCTAaHOBJICHNUS. OKHUCIIMTENIN U BOCCTAHOBHUTEIIHN

XUMHUYECKUN SKCIIEPUMEHT: H3y4YE€HHE O0paslioB BEIIECTB METAIOB U
3.7 HEMETAJUIOB, B3aUMOJECHCTBUE THIPOKCHIA LIUHKA C PACTBOPAMM KHUCIIOT U
1ies104el, IPOBEACHNE ONBITOB, WIITHOCTPUPYIOIUX IIPUMEPBI OKMCIUTEIBHO-

BOCCTAHOBHUTCIIBHBIX peaKLII/Iﬁ (FOpeHI/IC, pCaKnu pa3IOKCHUA, CoeIlI/IHeHI/I}I)

9 KUIIACC

Koa ITpoBepsieMblii 3JIEeMEHT COACPKAHUS

1 BemecTBo 1 xumnueckas peakuus. [loBropenune

[lepuonnueckuii 3akoH. Ilepuoanueckass cucTeMa XMMHYECKHX 3JIEMEHTOB
J.U. Menneneea. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
11 XUMHUYECKUX DIJIEMEHTOB IIEPBBIX TPEX IIEPUONOB, KalUs, KalbLUA U HUX
COCMHEHHUI B COOTBETCTBUU C MOJOKEHUEM 3JIEMEHTOB B llepmoanueckon

CUCTCMC U CTPOCHUCM UX ATOMOB

CTtpoeHne BemecTBa: BUIbl XUMHYECKOW CBSA3U. THUIMBI KPUCTATUIMYECKHX
pemETOK, 3aBHCHMOCTb CBOKMCTB BEIIECTBA OT THIA KPUCTALIUYECKON
12 peméTKH M BUAA XUMHUYECKOW cBsi3u. Knaccudukaiuss ¥ HOMEHKIATypa
' HEOPTaHWYECKUX BEIIECTB (MEXKIyHapoJHasi U TpUBHAJIbHAas). XUMHUYECKUE
CBOIMCTBa BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KjaccaM HEOPTaHHYECKHX

Coe,Z[HHeHHﬁ, TCHCTHUYCCKAA CBA3b HCOPIraHNYCCKHUX BCIICCTB

Knaccudukanus XuMHUUeCKUX peakuil 1Mo pa3IMyHbIM NPU3HAKaM (110 YUCIy
M COCTaBy yYacCTBYIOIIMX B PEAKIUU BEIMIECTB, IO TEIUIOBOMY I(PQEKTy, 10
1.3 M3MEHEHUIO CTETICHEeW OKUCICHHS XMMHYECKUX SJIEMEHTOB, 10 OOpaTUMOCTH,
M0 Y4YacTHIO KaTaiu3aTopa). OK30- MW OHJIOTEPMHYECKHE pEeaKIHH,

TEPMOXHMHYSCKHE ypaBHEeHN. [I0HATHE 0 CKOPOCTH XMMHUYECKON PEAKITUN

[OKYMEHT NOAMNCAH 3NEKTPOHHOW NMOAMUCHIO
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[Tousrue 06 06paTI/IMBIX u HCO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. ITonsatue o
14 TOMOI'CHHBIX MW TI'CTCPOIrCHHBIX PCAKIUAX. IlonsTne o0 XHMMHYECKOM
PaBHOBECHH. CDaKTOpBI, BJIMAOINHUE HA CKOPOCTH XHUMHYICCKON p€akuun "

IMMOJIOKCHHUEC XUMHUUYCCKOI'O PaBHOBECU S

OKHCITUTEIIEHO-BOCCTAHOBUTEIBHBIC ~ PEAKIMK,  JJICKTPOHHBIA  OanaHc
15 OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM  peakiuu. (CoCTaBlICeHHE ypaBHEHHI
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHM C HCIONIb30BAaHUEM MeETOo/a

AJIEKTPOHHOrO OanaHca

Teopust 2IEKTPOTIUTUUECKON AUCCOIUALIMM. DIEKTPOIUTHI U HERJIEKTPOITUTHI.
Karnonbl, aHnoHbI. MeXaHU3M IUCCOLUALIMY BEIIECTB C PAa3IUYHBIMU BUAAMU
XuMu4eckoi cBsi3u. Crenenp auccoruanuu. CUIbHbIE U CIa0ble SJIEKTPOIUTHI.
1.6 Peakmiuu monHoro ooMeHa. Y CI0BUS MPOTEKaHUS PEAKIIM MOHHOTO OOMEHa,
TOJIHBIE U COKpAIIEHHBIE MOHHBIC ypaBHEHHUs peakiuid. CBOCTBa KHUCIOT,
OCHOBAaHUN U coJell B CBeTe NPEJACTaBICHUA 00 DSIEKTPOIUTHUECKOM

JUCCOLHMaIlH. KauecTBeHHbIC PCaKI Ha NOHBI. Ilonsatue o TUApOJIN3C coJent

XUMUYECKUH JKCIEPUMEHT: O3HAKOMIIGHHE C MOJEISIMH KPUCTALTHYECKUX
PEIIETOK HEOPTraHUYECKUX BEIIECTB — METAJUIOB W HEMETAUIoB (Tpaduta u
ajyiMasa), CIOXHBIX BEIIECTB (XJIOpUJa HATPHs); UCCIEAOBAHNE 3aBUCUMOCTH
CKOPOCTH XMMHMYECKOH peakuu OT BO3JEHCTBUS pa3iNYHbIX (HaKTOPOB;
UCCIIEJIOBAaHUE  AJIEKTPONPOBOJAHOCTH  pPAcTBOPOB  BEIIECTB, Ipoliecca
17 JUCCOLIMAIIMM  KHUCIIOT, IHenoyed u cojied (BO3MOXHO HCIOJIb30BaHUE
' BHUJICOMATEPHUATIOB); TPOBEJCHHUE OMNBITOB, WJUTIOCTPUPYIOIMIUX TPHU3HAKU
MIPOTEKaHUs peakInii HFOHHOT0 oOMeHa (00pa3oBaHME 0cajlKa, BBIICTICHUE rasa,
o0pa3oBaHHe BOJIbI); OMBITOB, HILTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKLUM (TOpEeHHEe, pEaKIIUU Pa3I0KEHUs, COSIUHEHU);

pacCiiozHaBaHUEC HCOPraHWYCCKHUX BCHICCTB C MIOMOIIBIO KAaYCCTBCHHBIX

peaxiuii Ha HOHBI; PEeLIEHUE KCIIEPUMEHTANIbHBIX 3a/1a4

2 Hewmeranns! u ux COCAUHCHUA

OO6mas xapaktepucTtuka ramoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHHMe W (U3NYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — TAJIOFTEHOB. XMMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa
2.1 (B3aMMOJEHCTBHE C META/NIaMU, HEMETAIIaMH, IeJIo4aMu). XJIOPOBOIOPO/I.
ConsiHast KUCIOTa, XUMHUYECKHUE CBOMCTBA, IMOJIy4Y€HUE, MPUMEHEHHE.
JelictBue XJiopa M XJOPOBOAOPOJA HAa OpPraHM3M 4elloBeKa. BaxHeniine

XJIOpUAbI U UX HAXOXKIACHUC B IPUPOAC

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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OO6mast xapaktepuctuka 3yeMeHTOB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIEC CTENCHH OKUCIIeHus. CTpoeHne U PU3NIECKUe CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpOAAa U Cepbl. AJUIOTpONHBbIE MOAU(UKALNU
KHCJIOpo/ia U cepbl. XUMHUYECKHEe CBOMCTBa cepbl. CepoBOOpOJ, CTPOEHUE,
¢usnueckue M XUMHUecKue cBoiicTBa. OKCUABI cepbl KakK IPEICTaBUTENN
29 KUCJIOTHBIX OKCUA0B. CepHast KUCIIOTa, (pU3MUECKre U XUMHUYECKHE CBOMCTBA
' (oOmme Kak mpeacTaBUTENs Kiacca KUCIOT U criennpuieckue). XuMAIeCKue
peaKLuu, Jexalye B OCHOBE IMPOMBIIUIEHHOIO CII0co0a MOMyYeHUs CEepPHOM
kucnotsl. I[Ipumenenue. Conu cepHOM KHMCIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. Haxoxeaue cepsl 1 €€ COeJMHEHUH B IpUpoae. XUMHUYECKOe

3arpsi3HEHUE OKPYKAIOMIEH Cpebl COSAMHEHUSIMU Cephl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MpeA0TBpalleHuUs

OOmas xapakrepuctuka 31eMeHTOB VA-rpymnmbel. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapakTepHble CTENEHU OKUCIEHHUS. A30T, pachpoCTpaHEHUE B
npupoze, hpuznyeckre 1 XuMudeckue cBoiicrsa. Kpyrosopor azora B npupoze.
AmMmuak, ero ¢QusMueckMe W XUMHUYECKHE CBOMCTBa, TMONy4YeHHE U
npuMeHerne. Conmu aMMOHUS, UX (U3NYECKHEe M XUMHUYECKHE CBOWCTBA,
2.3 npuMeHeHne. KauecTBeHHas peakuysi HA MOHBI aMMOHMS. A30THAs KUCIIO0Ta, €€
nojiydeHue, pusnueckre 1 XuMUYECKUe CBOICTBA (00IIMe KaK MpeicTaBUTeNs
KJacca KHCIOT M crneuupudeckue). Mcmonb3oBaHue HUTPATOB U CoOJei
aMMOHHS B Kaue€CTBE MUHEPAIbHBIX yI0OpeHHM. XMMHUECKOE 3arps3HEHHE
OKpY’Karolllel cpeabl COeTUHEHUSIMHU a30Ta (KUCIOTHBIE IO/, 3arpsi3HEHNE

BO3]lyXa, TOYBBI U BOJIOEMOB)

docdop, amutoTponHbie MoguduKanuu Gocdopa, GU3NIECKre U XUMUIESCKUE
Y cBoiictBa. Oxcun docdopa(V) u dochopnas kuciora, (GU3MUECKHE W
XMUMUYECKHUE CBOMCTBa, monmyuyeHue. Mcmnonb3oBanue (ocdaroB B KauecTBe

MHUHEpaJIbHBIX YA0OpeHU

OO6mas xapakrepuctuka 3jemMeHTOB |V A-rpynmel. OCOOCHHOCTH CTpOSHUS
aTOMOB, XapaKTEpHbIE CTEMEHW OKHUCICHUS. YTIEpoA, aUIOTPOITHbBIE
MOJU(UKAIIMK, PACIIPOCTPAHCHUE B TPHUPOJC, (PU3NYSCKUE M XUMUUYCCKUE
cBoiicTBa. Ancopoums. KpyroBopot yriepona B npupojae. OKCHabl yriiepoaa,
2.5 uX (U3NYECKUE M XUMHUYECKUE CBOICTBA, JICHCTBHE Ha KHBBIC OPTaHU3MBEI,
MONyYeHUE U IPUMEHEHHE. DKOIOTHYECKHIE MTPOOIIEMBI, CBSI3aHHBIC C OKCHIOM
yraepona(lV); rumoresa rio0anbHOrO MOTEIUICHHS KIMMaTa; MapHUKOBBIN

apdext. YrompHas kucioTa u €€ COiMu, X (PU3NYECKUEe W XUMHUUYECKUE

CBOUCTBA, IMOJIYUYCHHUC U IIPUMCHCHUC. RadeCTBCHHas1 peakuus Ha KapOOHaT-
JIOKYMEHT NOJAMUCAH 3NEKTPOHHOW NOATUCHIO
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HOHBI. MIcrionb30BaHue Kap6OHaTOB B 6BITy, MCIUIIMHC, IPOMBINIJICHHOCTU U

CEJILCKOM XO3S1CTBE

[TepBoHayanbHbIE MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUAX
yriaepona (MeTaH, 3TaH, STWIEH, allEeTUJIEH, 3TAHOJ, IVIMIEPUH, YKCyCHas
25 kuciora). x coctaB u xumuueckoe ctpoeHue. IloHarne o Omomornyecku
' BaXHBIX BEILECTBAX: )KMpax, Oelkax, YrieBoJaXx — U HUX POJIU B KU3HU
yenoBeka. MarepuaibHOEe €JUHCTBO OPraHMYeCKUX M HEOPraHMYEeCKUX

COEIUHEHUN

Kpemuuii, ero ¢usnueckue M XHUMHYECKME CBOMCTBa, IIONy4YEeHHE U
npumMeHenune. CoenuHeHHUsT KpeMHUs B mpupone. OOmue npeacraBieHust oo
okcuzae kpeMHus(1V) n kpemHueBoi kuciore. CUIMKAThI, UX UCIIOJIb30BaHUE
2.7 B ObITY, MeIWLHUHE, NPOMBIIUIEHHOCTH. BaxHelllne cTpouTenbHbIE
MaTepHuasbl: KepaMuKa, CTEKIO, LIEeMEHT, OeTOH, jxene300eToH. [IpoGiembl
0€30MacHOro0 MCIHOIb30BAHUS CTPOUTENBHBIX MaTEpHUaloOB B IOBCEIHEBHOU

KHU3HHU

XUMHUYECKUH SKCIIEPUMEHT: M3YYeHHE 00pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISIHOM KHUCIJIOTHI; IIPOBEJECHUE KAYECTBEHHBIX PEAKLUA Ha XJIOpUI-
MOHbl M HaONIO/ICHUE NPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTPa’KAIOLINE
buznyecKkue U XMMUYECKUE CBOMCTBA FaJIOT€HOB U UX COeTMHEHUN (BO3MOXKHO
HCIIOJIb30BaHNE BUAECOMATEPUAIOB); O3HAKOMIJICHHE C OOpasllaMu XJIOPHJOB
(raJIoreHUI0B); O3HAKOMJIEHHE C oOpa3maMu cepbl M €€ COeAMHEHHUSIMH
(BO3MOXKHO HCIIONB30BAHUE BHUICOMATEPUATIOB); HAONIOACHHUE IIpolecca
o0yTJIMBaHUs caxapa ImoJ| JICHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIIOTHI;
M3y4eHHEe XUMHUECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIOTHI, TPOBEICHUE
KaueCTBEHHOM peakuuu Ha Ccyinb(ar-uoH U HaONIOJCHHE IpU3HaKa e&
2.8 NPOTEKAHUST; 03HAKOMJICHHE ¢ (PU3NIECKIUMHU CBOMCTBaMU a30Ta, hocopa u ux
COCTMHECHHMI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OOpasmamMu
a30THBIX U (OCPOpHBIX YAOOpEHUN; moaydeHue, coOupanue, pacro3HaBaHUE
U U3Y4EHUE CBOICTB aMMHaKa; [IPOBEJICHUE KaUECTBEHHBIX PEAKIMI Ha MOH
aMMmoHHS ¥ ¢ochaT-uOH ¥ HMIyYCHHE MPHU3HAKOB UX IPOTEKAHUS,
B3aMMOJICUCTBUE KOHIICHTPUPOBAHHON a30THON KUCIIOTHI C MEJIBIO (BO3ZMOXKHO
WCIOJIb30BaHUE BHIEOMATEPUANIOB); H3YyUEHUE MOJENeH KPUCTAUIMYECKUX
pemwiérok anmasa, rpadura, ¢QyepeHa; O3HAKOMJICHHE C IPOLECCOM
a7copOLuy pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM

IIPOTHUBOrasa; MOJIy4YeHue, coOMpaHue, paclo3HaBaHUE U U3y4EHHE CBOMCTB

JICKHCJIOro rasa, IMPOBCACHUC KAYCCTBCHHLIX PCAKIHWHW Ha KaPOOHaT- )51
OOKYMEHT NOANWUCAH SNEKTPOHHOM NMOAMUCHIO
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CUJIMKAT-UOHbI W H3YUYCHUC IMPHU3HAKOB HX MNPOTCKAHUSA; O3HAKOMIICHUC C
HpOIIyKLII/Ief/'I CUJIUKATHOM IMPOMBINIJICHHOCTH,; PCHICHHUEC SKCIICPUMCHTAJIbHBIX

3aJa4 1Mo TeMeE «Bakaeie HeMeTaIbl U UX COCAUHCHUS)

3 MeTtamisl U UX COCOUHCHUA

OO0mas XxapakTepuCTUKa XUMHUYECKUX DJIEMEHTOB — METAJIOB Ha OCHOBaHUU
ux mnonoxeHus B llepuomnueckor cucreme XUMHUYECKHX djieMeHTOB J[.U.
3.1 MenpeneeBa u ctpoenusi aToMoB. CTpoeHue MeTaJioB. MeTaiinyeckas CBs3b
U METaUIMYeCKas KpUCTALUIMYECKas pelE€TKa. DJIEKTPOXUMUYECKUN Ppsijl

HaHpH)KCHI/Iﬁ MCTaJIJIOB

duznyeckue 1 XUMUYECKHUEe CBOcTBa MeTaoB. OO1IHe criocoObl NOTyYeHus
3.9 MeTayutoB. [ToHSATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI MX OT
koppo3uu. CriaBsl (CTanb, YyT'yH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJICHHOCTH

[Ilenounsle Metamisl: nojgoxeHue B Ilepuonuueckoil cucteMe XMMHUYECKUX
anemenToB J[.MI. MenneneeBa; CTpoeHHE UX aTOMOB; HAXOKJIEHUE B IPUPOJIE.
3.3 duznyeckue 1 XMMUYECKHUE CBOICTBA (Ha mpuMepe HaTpus U Kanust). OKcusl
U TUIPOKCUABI HaTpus U Kanus. [IpuMeHeHHe IIETOYHBIX METAIIOB U HUX

COCTUHEHUN

[[lenoyHo3eMenbHBIE METAJIBI MarHUM W KajdbllUi: TIOJIOKEHHE B
Ilepuognueckoit cucreme xumuyeckux »diaemeHToB J[.M. Mengeneesa;
3.4 CTPOEHUE UX aTOMOB; HAXOXJeHHE B npupone. Ouznueckue 1 XUMMUYECKUE
CBOWCTBAa MarHus W Kaiblus. BaxkHeimume coeauHeHUs KanbIds (OKCHI,

TUAPOKCUI, coin). JKECTKOCTH BOIBI M CITOCOOKI €€ yCTpaHEHUs

AnromuHui: nonoxeHue B Ilepuomuueckoil cucTeMe XMMHUYECKHX JJIEMEHTOB
35 J.M1. MenneneeBa; CTpoeHHE aTOMa; HAXOXKICHHUE B npupoje. Pusndeckue H
XUMHYECKHE CBOMCTBA amOMUHUSA. AMQOTEpHBIE CBOICTBAa OKCHIA |

THAPOKCH A AJIFOMHUHUA

Kenezo: nonoxenue B [leproanueckoi cucreMe XuMudeckux emeHTon J[. M.
36 MenzeneeBa; CTpoeHHE aToMma; HaxokJaeHue B mpupoae. DPuUznyecKue u

XUMHUYECKHE CBOMCTBA kene3a. OKcuabl, ruapokcuabl u conu xeneza(ll) u

skeneza(lll), ux coctas, cBOICTBA U TTONTy4eHUE

XUMUYECKUH FIKCIICPUMEHT: 03HAKOMJICHHE ¢ 00pa3I[aMy METAJLIOB U CILJIABOB,
37 uX (PU3NYECKHUMH CBOWCTBaMU; U3YYCHUE PE3YJIbTATOB KOPPO3HH METAIIOB
(BO3MOXXHO WCIIO0JIb30BaHUE BHJIEOMATEPHAJIOB), 0COOEHHOCTEM

B3AMMOJICMCTRBHS  OKCUJA KANbIUS M HATpPUs C  BOAOH  (BO3MOXKHO

[IOKYMERT TIOAMWCAH 37TERTPOHHOW TIOATNVICERO
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WCIIONb30BaHUE BHICOMATEPUAIIOB); MCCIEAOBAHNUE CBOWMCTB KECTKOW BOJBI;
mporecca TOpEHHUs Jkene3a B KUCIOpoae (BO3MOXHO HCIIONIB30BaHHE
BHJICOMATEPHUAJIOB); MPU3HAKOB MMPOTEKAHUS KAYECTBEHHBIX PEAKITUH HA HOHBI
(Maraus, Kanablus, amromuHus, nuaka, skenesa(ll) u xenesa(lll), meau(ll);
HAOII0/ICHNE U OMMKMCAHKE TIPOIIECCOB OKPAITMBAHUS TUIAMEHU MOHAMU HATpUs,
Kamuss W Kaublus  (BO3MOXKHO — HCIIONB30BAaHUE  BUIACOMATEPUAIIOB);
UCCIICIOBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA AIFOMHHUS W THIPOKCHIA
[IUHKA; PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 110 TeMe «BakHeHme MeTasuibl

n UX COCOAUHCHUA

4 XuMHS 1 OKpYyKaromias cpena

Hosbie Matepuanibl 1 TexHONOruM. BemecTBa 1 MaTepralibl B ITOBCEIHEBHOM
41 KU3HU YeJ0BeKa. XMMHS U 3J0pOBbe. bezonacHoe HCnoab30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBas moMoIs NMpyu XUMHUYECKHX OXKOTrax U

OTpPaBJICHUAX

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH. XHMHUYECKOE  3arpsA3HECHHUE
45 okpyxaromeit cpeast [IIK. Ponb xumMun B perieHN# 5KOIOrHYECKUX TPOOIIEM.
[TpupoaHble MCTOYHUKH YIIIEBOIOPOJIOB (Yroib, MPUPOAHBIA Tra3, HE(Th),

MPOYKTHI UX MEPEPAOOTKU, UX POJIb B OBITY U MPOMBIIIIICHHOCTH

43 XUMUYECKUH HKCIIEPUMEHT: U3ydeHHe 00pa31ioB MaTEpPUaoB (CTEKIIO, CIIIaBbI
METAJIJIOB, IOJIMMEPHBIE MATEPUAJIbI)
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IMPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3VJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJibTaTaM

MPOBEPAEMOro 0a30BOr0 YpOBHSI 0CBOEHUS OCHOBHOI1 00pa3oBaTeIbHOM

TpedoBaHMSI NMPOrpaMMbl OCHOBHOI'0 0011ero oopazoBanusi Ha ocHoBe PI'OC
1 ITpencraBnenue:

0 MO3HABAEMOCTU SIBJICHUIH MPUPOAbI, MOHUMaHUE OOBEKTHUBHOM
3HaYUMOCTH OCHOB XMMMUYECKON HAayKH KaK 00JaCTH COBPEMEHHOTO
1.1 €CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyIbTyphl U MPAKTUYECKOM
JESITEIbHOCTH 4YEJIOBEKa B YCJIOBUSX COBPEMEHHOI'O OOIIECTBa;

IMMOHMMAaHUE MECTa XUMHHU CPEIU APYTUX €CTCCTBCHHBIX HAYK

0 HaAYYHBIX MCTOAAX ITO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
19 TCOPCTUUCCKUX MCTOJaX HUCCICAOBAHUA BCUHICCTB W HU3YUYCHUA
XUMHNYCCKHNX pCaKHHﬁ; YMCEHUE HCIIOJIB30BaTb MOJACIN  IJIA

00BSICHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

0 chepax npodeccuoHaTBLHOM EeATeTbHOCTH, CB3aHHBIX C XUMUEH
U COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JIOCTH)KCHUSX
XUMHUYECKON HAyKH, 4TO MO3BOJUT OOYYaIOIIMMCSl paccMaTpHUBaTh
1.3 XUMHIO Kak cdepy cBoeid Oymaymied  mpodeccrnoHaIbHON
NEeSTeNbHOCTH W CHeNaTh OCO3HAHHBIM BBIOOP XHMHHU Kak
npoQUILHOIO TpeAMeTa TpU TMepexoje Ha YPOBEHb CPEIHEro

ob1iero o6pazoBaHus

BJ'IaI[CHI/IC CHCTEMOM XHMHWYECKHX 3HAHUM H YMCHUC MPUMCHATDH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKJIOYACT:

BOXKHEHIINE XMMHYCCKUE TIOHATUSA: XMUMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE M CIOKHOE BEIIECTBO, OMHOPOJHAS U
HEOJHOPOJHAs CMECh, OTHOCHUTENBHBIE aTOMHAas W MOJEKYJIspHas
MacChl, KOJMYECTBO BEIECTBA, MOJb, MOJSPHAs Macca, MOJSPHBIA
2.1 00BEM, OKCHI, KHCJIOTa, OCHOBAHUE, COJIb (CPEIHss), XUMHYECKast
peaKkIys, peaKIWd COSIUHEHMS, DPEaKIHU PpA3JIOKECHUS, PEaKIUH
3aMeIlIeHHs, peakuu oOMeHa, TerIoBor 3(h(EeKT peakiu, 3K30- U
DHJIOTEPMHYECKHE PEaKIMU, PACTBOP, MACCOBAs JOJISI XUMUYECKOTO

JJIEMEHTA B  COCJIMHEHUH MaccoBad JOId W TPOICHTHAA

[IOKYMERT TIOANMVCAH 37TERTPOHHOV TIOANVICERO
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KOHILIEHTPALYs BEIIECTBA B PACTBOPE, AP0 aTOMA, SIIEKTPOHHBIN CIION
aToma, aToOMHas OpOWTalb, pajlyC aroMa, BaJICHTHOCTb, CTEICHb
OKHCJIEHMsI, XUMAYECKasl CB3b, JJIEKTPOOTPULIATEIBHOCT, ITOJIIPHAs
U HENOJISIPHAs KOBAJICHTHAs CBS3b, MOHHAs CBS3b, METAJIIMUYECKast
CBSI3b, KpUCTAJUIMUECKAs! PEIIETKA (AaTOMHAsI, HOHHAs!, METAJUTNUECKasl,
MOJIEKYJISIpHAsA), MOH, KATUOH, aHUOH, AJIEKTPOJIUT U HEIJIEKTPOJIUT,
JNEKTPOJINTUYECKAs MCCOLMAIMS, pPEaKIUd HOHHOIO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTEJIb, OKHUCICHUE M BOCCTAaHOBIICHHUE, JJICKTPOJIH3,
XMMUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTHMbIE peaKivy,
CKOpPOCTh XMMHYECKOW peakiuu, Karanusatop, II/IK, xopposus

MCTaJIIIOB, CIIJIaBBI

OCHOBOIIOJIATaONIUe 3aKOHBl XHMHH: 3aKOH COXPAHCHHS MAacChl,
2.2 nepuoguyeckuii 3akoH J[.M. MeHnneneeBa, 3aKOH TIOCTOSTHCTBA

COoCTaBa, 3aKOH ABOFaHpO

23 TEOPUH  XUMHH:  aTOMHO-MOJIEKYJSIDHAs ~ TEOpHs,  TEOpHs
JIEKTPOINTUYECKON JUCCOLUALUU

3 Bnangenue ocHOBaMH XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOILICH :

YMEHHE TMPaBWIbHO HCIONb30BATh HW3YYCHHBIE BEIIECTBA U
MaTepuanbl (B TOM YHCIIE MHHEpPAIbHBIC YIOOPEHHsS, METAIUIBI H
CIUTaBBl, TIPOAYKTHI  IMMEPEpaOOTKH  MPUPOJHBIX  HCTOYHHKOB
31 YTIE€BOA0POAOB (YIJIsl, TPUPOTHOTO raza, He)TH) B OBITY, CEITHCKOM
' XO3sIICTBE, Ha TMPOU3BOJCTBE W IIOHMMAaHHUE 3HAYEHUS KHUPOB,
OenKoB,  YIIEBOAOB IS OpraHM3Ma  YEJIOBEKa;  yYMEHHE

IMPOrHO3UPOBATE BJIUAHUC BCHICCTB M XMMHYCCKHUX ITPOLCCCOB Ha

OpPTraHM3M YeJIOBeKa U OKPYKAIOIIYIO IPUPOAHYIO Cpely

32 YMCHUEC UHTCTPUPOBATE XUMHUYCCKUE 3HAHUA CO 3HAHHUAMHU IOPYIrUx
y4eOHBIX MMPEIMETOB

HAJIMYUE OIBITa PA0OTHI C PA3IMYHBIMUA HCTOYHUKAMH UH(OpMAITUU
3.3 o XMMHUU (Hay4yHass U HAy4YHO-TIOMYJSpHAs JUTEpaTypa, CIOBapH,

CIPAaBOYHHUKH, UHTEPHET-PECYPCHI)

yMeHUE OOBEKTHBHO OIEHWBATh WH(OpPMAIIMIO O BEIIECTBAX, UX
3.4 NpEeBpalleHUsIX M MPaKTHUYeCKOM MPUMEHEHHMH W YMEHHE

HCIIOJb30BaTh €€ Mt pelIcHuA yLI€6HO-HO3HaBaTeJ'ILHLIX 3aga4d
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Brnagenne ocHOBaMM TMOHSATHITHOTO amnmapara U CHMBOIUYECKOTO
4 SI3bIKA XMUMUU JIJISL COCTABIICHUsSI (POPMYJT HEOPraHMYECKUX BEIIECTB,
YpaBHEHUH XHMHUYECKHX pPEaklIHWil; OCHOBAMH XUMHYECKOMN
HomeHkIaTypsl (IUPAC u TpuBHaIbHOI)
YMeHue o0bSICHATH CBA3b MONOKEHUS 3eMeHTa B [leproanueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
5 XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsj sjapa, oOINee YHCIo
DJIEKTPOHOB), pACIpPENCICHUEM DJIJIEKTPOHOB IO JHEPTeTUYECKIM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHUOIOB, KATHS W KATbITUS
[IpencraBnenrie O  MEPUOJUYECKONM  3aBUCHMOCTH  CBOICTB
XUMHYECKUX JIEMEHTOB (pauyc aToMa, dIEKTPOOTPUIIATEIILHOCTS),
6 MPOCTBIX M CJIOXKHBIX BEIIECTB OT IIOJOXKCHHUS DSJIEMCHTOB B
[Tepuomnueckoid cucreme (B MajblIX IEpUOAAX H  TJABHBIX
MOJTPYIINAX) U AIEKTPOHHOT'O CTPOSHUS aToMa
7 YMeHue kiaccupuIimpoBarh:
7.1 XHUMHYSCKHE JICMEHTBI
7.2 HEOpraHWYECKUE BEIECTBA
7.3 XUMHUYECKHE PEAKITUU
8 YMeHue onpeaensiTh:
81 BaJICHTHOCTh U CTETICHb OKUCIICHUS XMMHYECKUX IJIEMEHTOB, 3apsi
' HOHa
8.9 BUJT XMUMHUYECKOW CBS3M M THIl KPUCTAIIMYECKOH CTPYKTYpHI B
' COCAMHEHHUSIX
8.3 XapakTep CPeabl B BOJHBIX pacTBOpPaxX BEIIECTB (KUCIOT, OCHOBAHHM )
8.4 OKHCJIUTENIb ¥ BOCCTAHOBUTED
9 YMeHue xapakTepru3oBaTh GU3MUECKUE U XUMUYECKUE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOA, T'paduT, aiMmas,
9.1 KpeMHH, a3or, docdop, cepa, XIop, HATPUH, Kajauil, MarHui,
KaJIbLIUM, aTIOMUHUH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HX BOJHBIX PAcCTBOPOB (BOJa,
92 aMMHaK, XJOPOBOJOPOI, CEPOBOAOPON, OKCHIBI H THAPOKCHIIBI
' metasioB |-I1A rpymmn, amomunus, meau (1), nunka, xenesa (11 u
I11), okcuapt yrinepona (Il u 1V), kpemuus (1V), azora u docdopa (111
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u V), cepot (IV u VI), cepnucras, cepHas, a30THCTas, a30THa,
dochoprasi, yronbHas, KpEMHHEBAsI KUCIIOTA U UX COJIH)
MPOrHO3UPOBATh M  XapaKTepU30BaTh CBOMCTBA BCINECTB B
93 3aBUCHUMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHUE BEIIECTB B
' 3aBUCHMOCTH OT WX CBOWCTB, BO3MOXXHOCTH TPOTCKAHUS
XUMHYECKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHue COCTaBISATh MOJICKYJISIPHBIC M MOHHBIC YPAaBHEHUS PEaKIIUi,
B TOM YHCJIE:
10.1 peaxiuii MFOHHOTO OOMEeHa
10.2 OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
103 WLUTIOCTPUPYIOIIAX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KIIACCOB
' (TpyIIm) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPIKTAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeHHe BIYUCIATH (IPOBOUTH PACUETHI):
111 OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJIIPHYIO MacChl BEIICCTB,
' MacCOBYIO JIOJTF0 XMMHYECKOT0 3JIEMEHTa B COEIMHEHUH
11.2 MacCOBYIO JIOJTIO BEIIeCTBa B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r'0 MacCy, 00hEM ra3oB
114 M0 YpPaBHEHUSAM XHMHUYECKUX PEAKIUN M HaXOAUTh KOJIHYECTBO
' BeIIecTBa, 00BEM B MacCy pEareHTOB WIH MPOIYKTOB PEAKITUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH ~ METOJJaMH  HAy4YHOrO T[O3HaHUs (HAOIIO/JCHHE,
191 W3MEpCHHE, YIKCIICPUMEHT, MOJICIMPOBAHKE) TIPH N3YYCHUH BEUICCTB
' U XUMHYECKUX SBJICHHH, yMeHHE C(hOpMYIHpOBATh MpoOIeMy H
MPEIUTOKUTH ITYTH €€ PeIIeHUs
199 Oe3omacHoil paboOThl ¢ XMMHYECKHMMH BEIIECTBAMH, XHUMHUYECKOI
' MOCY/I0i 1 TabOpaTOpHBIM 000PYIOBAHUEM
NpaBUIAMHA 0e30macHoOro oOpareHus c BEIIECTBAMH,
UCIIOJIb3YEMbIMU B MMOBCEAHEBHOM JKU3HU, TPABIIIAMU MOBEJICHUS B
123 HeNsiX COepeKCHUS 3I0POBbS U OKPYXKAIOMICH MPUPOTHON CpEIbI;
' MMOHUMaHWe Bpeza (OMacHOCTH) BO3JICHCTBUS HA )KUBBIC OPraHU3MBbI
OIPEICIIEHHBIX BEIIIECTB, CII0c000B YMEHBIIICHUS u
MPEIOTBPAIICHHS UX BPEIHOTO BO3ICHCTBUS

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

rTOCYAAPCTBEHHOE BHOMKETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.25 09:59 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




13 Hanmuuwne MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA
CICAYIOMUX XUMHUYCCKHUX SKCIICPUMCHTOB:

U3Y4CHHE M  ONUCaHWe  (PU3UYECKUX  CBOWCTB  BEIIECTB;
13.1 O3HAKOMIIEHUE C PU3UIECKUMH ¥ XUMHYECKUMU SIBJICHUSIMU; OTTBITHI,

WJUTFOCTPUPYIOLIUE PU3HAKY IPOTEKAHNUS XUMHYECKUX PEAKIIUN

13.2 U3y4eHHE CIIOCO0O0B pa3/ieieHus cMmeceit

MOJydYeHUE KHUCIOpOoJa U HU3Y4YeHHE €ro CBOICTB; TMOJIy4YeHHE
13.3 BOZOPO/Ia Y U3yYEHHUE €ro CBOMCTB; MOJYyUYEHUE YIIIEKUCIIOro ra3a u

M3YUYCHHE Er0 CBOMCTB; ITOJYYEHUE aMMUaKa U U3YUEHUE €r0 CBOMCTB

134 MPUTOTOBJICHHE PACTBOPOB C ONpPENelIEHHON MaccoBOM Joeit
PacTBOPEHHOIO BEILIECTBA

NpUMEHEHHE  WHAMKAaTopoB  (JlakMyca,  METHJIOpaHka |
135 denondranenna) uis onpeaeaeHusl XapakTepa cpellbl B pacTBOpax

KHUCJIOT U LIejo4eit

UCCIIeIOBAaHHE U OMNKMCAaHHE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHHUE B3aUMOACUCTBUS KUCIOT C METAIJIaMH,
OKCHJIaMH  METaJUIOB,  PAaCTBOPUMBIMH U  HEPACTBOPUMBIMH
13.6 OCHOBaHMSIMHU, COJSIMU; IIOJTYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOr0 MeTajula JApYyrdM H3 pacTBoOpa COJIH;
UCClieJoBaHHe aM(OTEPHBIX CBOWCTB TUIPOKCHUIOB AIIOMHHHS U

MUHKA

PCHICHUC SKCTICPUMCHTAJIBHLBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACCHI
13.7 HCOPraHN4YCCKUX COCﬂHHCHHﬁ)); ((SJICKTpOJII/ITI/I‘-IeCKaSI

auccomuanusy; «BakHelne HeMeTaUIbl W HUX COEIUHEHUS,

«BaxHee MeTaJIbl U X COCOAUMHCHU

XUMHAYECKHE  OKCIIEPUMEHTHI,  WLIIOCTPUPYIOIIUE  MPHU3HAKH
NPOTEKaHMs PeaKnuii HOHHOTO OOMEHa; KaueCTBEHHBIC PEAaKIIUH Ha
138 NPUCYTCTBYIOIIAE B BOJHBIX PAcTBOPAaX HOHBI: XJIOPHI-, OpOMHI-,
' uoaun-, cyiabdar-, Qocdar-, KapOOHAT-, CHINKAT-aHUOHBI,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MarHHS, KaJIBIUS, ATFOMUAHUS,

xenesa (2+) u xenesa (3+), meau (2+), IUHKA

14 YMmenue:

MNpEACTABJIAITL PE3YJIbTAThl SKCIICPUMCHTA B (I)OpMC BBIBOAOB,

141 JIOKa3aTeNbCTB, TpaUKOB M TAaOIUI] U BBISBISATH IMIHUPHUECKHE

N 3dKOHOMCPDHOCTH
NOKYMEHT MOANUCAH SNEKTPOHHOW NOANUCHIO

rTOCYAAPCTBEHHOE BHOMKETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.25 09:59 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




YCTaHaBJIMBATb CBsA3HU MCKOY pCajIbHO H3.6JIIOI[aeMBIMI/I

14.2 XMMHYECKHMH SIBJICHUSMH U IPOLECCAMH, IPOUCXOIAIIUMU B

MakKpo- 1 MUKpPOMHUPE, OOBSACHATh IPUYUHBI MHOT000PA3Hsl BEIIECTB
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HEPEYEHDb 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 HepBOHa‘-IaJIBHBIG XUMHWYCCKUEC ITOHATUA

1.1 Uuctele BemecTBa u cMecu. CrocoObl pa3aenieHus: cMecei

19 ATOMBI © MOJICKYIJIBI. Xumugeckue d3neMEHThl. CHMBOIBI XHMHYSCKHX
OJICMCHTOB. HpOCTBIe " CJIIOXKHBIC BCIICCTBA.

13 Xumuyeckass Qopmysna. BaneHTHOCTh aTOMOB XHMMHMYECKHUX 3JEMEHTOB.
CreneHp OKHCICHUS

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OTHocUTeNbHAs aTOMHAs Macca.
1.4 OTHOCHTEIIbHAS MOJICKYJIsIpHas Macca. MaccoBas J0JIA XUMHUYECKOI'O 5JIEMCHTA

B COCAMHCHUU

L5 KonmuectBo BemiectBa. Monbs. Momsipaast Macca. MossipHblidi 00BEM Ta3oB.
B3aumocBs3p KoMYecTBa, MacChl M YMCIa CTPYKTYPHBIX €IMHUIL BEIIECTBA

16 dOuszndeckue U XUMHYCSCKUE SBIICHHUSA. XHUMHUIECKas pCaKkuus u eé IIPpU3HAKH.
3aKoH COXpaHCHHA MaCChI BCIICCTB. XuMuueckue YpaBHCHUA

[lepnonnueckuit 3akoH u Ilepuomuyeckas cucreMa XUMHUYECKHX JJIEMEHTOB

.. MenaeneeBa. CTpoeHre aTOMOB

Ilepnonnueckuit 3akoH. llepuommyeckas cucTeMa XHMHMYECKHX JJIEMEHTOB
2.1 .. Menneneesa. [lepuoasl u rpynmbl. OU3NUECKUA CMBICT MOPSIKOBOTO

HOMCpPAa, HOMCPOB MI€puoaa U I'pyIIibl 3JICMCHTA

Crpoenue aroMmoB. CoctaB aTromMHbIX sifep. M3otomnbl. Dnekrponsl. CTpoeHue
2.2 JJIEKTPOHHBIX 000J04YeK aToMOB TMepBbIX 20 XUMHYECKHX 3JIEMEHTOB

[Tepuonuueckoit cucremsl [[.1. Menneneena

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX
MEepPUOAOB, Kanmus, Kaiblusd (paguyca aTOMOB, 3JIEKTPOOTPHUIATEIHLHOCTH,
2.3 METaUIMYECKUX W HEMETAJUIMYECKMX CBOWCTB) M HX COCJUHEHUU B
COOTBETCTBUHU C TOJOXXKEHHEM »dJieMeHTOB B llepuoanueckoil cucreme u

CTPOCHUEM HUX aTOMOB

3 CrpoeHue BemecTBa

Xumuyeckass cBsa3b. KoBaneHTHass (TonsipHass W HEMOJSpPHAs) CBS3b.
3.1 DNEeKTPOOTPUIATEIBHOCTh ~ XMMUUYECKHX  3JeMEHTOB. VOHHas  CBs3b.

Meramnnueckast CBSI3b
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Tunbl KpucTaIMUECKUX pemETOK (aToMHas, HOHHAs, MeTalIn4yecKas),
3.2 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTALUIMYECKON PEIIETKU U BUAA

XUMHYECKOU CBI3U

Baxwuelimme npencraBuTenM HEOPraHUYECKHX BellecTB. Hemeraiubl U ux

COCIMHCHMUA. Merannsl 1 uxX COCINHCHUA

Krnaccudukanus M HOMEHKIATypa HEOPTaHUYECKUX COCAMHEHMIA: OKCHJIOB
(comeobpazyromrue: OCHOBHBbIE, KHUCJIOTHBIE, amM(OTepHbIC) u
4.1 HECOoJICOOpa3yIoIIie; OCHOBAHMM (IIEIOYM M HEPACTBOPHUMBIE OCHOBAHMS),
KHACIOT  (KHCIOPOJCOACPKAIIME | OECKUCIOPOJHbBIC, OJHOOCHOBHBIC H

MHOTOOCHOBHBIE); COJNEH (CPeTHUX U KUCIIBIX )

49 dusnueckue M XMMHUYECKHE CBOWCTBA IPOCTHIX BELIECTB-HEMETAIIOB!
BOJIOpPO/1a, XJIOpa, KUCIOPOa, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUs

duszndeckne U XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJLJIOB: JIUTHUA,
4.3 HaTpuA, Kajlud, Marausa U KajJlblWA, aJITFOMUHUA, KCIIC3a. :‘)J'ICKTpOXI/IMI/I‘ICCKI/Iﬁ

pAx HaHp}I)KeHI/II\/'I MCETAIJIOB

a4 Ouznyeckre U XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COCTMHEHUN HEMETAIJIOB:
XJIOPOBOJIOPOAA, CEPOBOAOPO/IA, aMMHUAKA

duszruecKue U XUMHUYECKHE CBOWMCTBA OKCHIOB Hemerawio: cepsl (1V, VI),
4.5 azota(ll, 1V, V), docdopa(lll, V), yrinepoxa(ll, 1V), xpemuus(IV). I[Tonxyuenue

OKCH 0B HEMCTAJIIIOB

Xumudeckue cBorctBa OkcuaoB: MetawioB IA-IIIA rpynm, munaka, meau(ll) u

40 xene3a(ll, 11). [Tonmyuenne okcuI0B METAJUIOB
XWMHYECKHE CBOMCTBA OCHOBAHUM M aM(POTEPHBIX THIPOKCHIOB (HA IPUMEPE
4.7 TUAPOKCUJIOB aNIOMUHUA, >Kene3a, IuHKa). [lomydyeHue ocHOBaHW U
aM(pOTEePHBIX THIPOKCUIOB
OO0mre XMMUYECKUE CBOWCTBA KHUCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOIM,
48 CEpHHUCTOU, CepHOMU, a30THOU, (ocPopHOU, KPEeMHUEBOH, yronbHOi. Ocolbie
' XUMHUYECKHE CBOWMCTBA KOHIICHTPUPOBAaHHOW CEpPHOM M a30THOW KHCIIOT.
[Tonydyenue kucior
4.9 OO6mre xuMUYECKHe CBOMCTBA cpeiHux coiel. [lomydyenue conei
410 [Tonyuenue, cobupaHue, pacrno3HaBaHUE BOIOPOMAA, KHUCIOPOIA, aMMHAKa,
' YTJIEKUCIIOT0 ra3a B 1JabopaTopuu
411 [Tonydyenue ammuaka, CEpHOIM U a30THOM KUCIOT B MPOMBIIIeHHOCTH. OO01iue

CIOCOOBI MOTYYEHHUS] METAJIJIOB
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4.12 I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HECOPTaHUYCCKUX COE€IUHEHUI

5 XHUMHYECKHE PEeaKINu

Knaccugukams XuMHYeCKHX peakifii Mo pa3IMuHbIM MPU3HAKAM: 110 YHCITY U
5.1 COCTaBy YYacCTBYIOIIUX B PEAKIUHU BEUIECTB, MO TEIIOBOMY 3(QeKTy, Io

H3MEHEHMIO CTETICHEH OKHCIICHUS XHMHUUYECKUX DJIEMEHTOB

52 TennoBolt 3¢ ekt XUMHUYECKOW peakiuu, TEPMOXMMHUYECKUE YpaBHEHUS.
OK30- ¥ DHIOTEPMHUYECKHE peakuuu. TepMOXMMUYECKHE YPaBHEHHUS

OKHUCIIUTEITFHOBOCCTAHOBUTEILHEIE pCaKkuuu. OKHUCIATEIN U BOCCTAHOBUTEIIH.
5.3 [Ipomecchl  OKHCIIEHMSI W BOCCTAaHOBJICHHS.  DJIGKTPOHHBIM  OayaHc

OKMCJINTEIIEHOBOCCTAaHOBUTEIBHOMN pCaKnnu

E4 Teopust anekTponuTHUeckoi auccouuanuu. Katnonsl, aHMOHBI. DIEKTPOIUTHI
1 HEe3J1eKTpoiIUThl. CHilbHBIE U clladble 31eKTpoiauThl. CTeneHb TUCCOLUalun

Ec Peakun noHHOro oOMeHa. Y CloBUs MPOTEKAaHUS PEAKIIUH MOHHOTO 0OMEHa,
ITOJIHBIE Y COKPAILIEHHBIC HOHHBIEC YPABHEHUS PEaKLUn

6 XuUMHS ¥ OKpyKarolias cpeia

BemectBa u Marepuansl B IIOBCEJIHEBHOM JKM3HU 4YeloBeKa. besomacHoe
6.1 WCIOJNb30BAaHUE BEIIECTB M XMMHYECKUX PEAKUUH B Ja0OpaTopuu U OBITY.

HepBaa nmoMouib Mpu XUMHUYICCKHUX 0XKOrax U OTpaBJICHUAX

XUMHUYECKOE 3arpsi3HEHUE OKpYyXKaromed cpeabl (KUCIOTHBIC — JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €ro MPEIOTBPAIICHHS
6.2 [Ipenenbras momyctumasi koHmeHtpanus BemectB (ITJK). Poms xumuu B
pElIeHUH JKOJIIOTUYECKUX mpodieM. YcuieHwe mnapHUKoBoro sddekra,

pa3pymIeHne 030HOBOT'O CJIOS

[Tpumenenue cepsl, azora, Gpocdopa, yriepona, KPEMHHUS U UX COCAUHCHHI B
OBITy, MEQHUIIMHE, TPOMBIIIICHHOCTH W CEILCKOM Xo3stiicTBe. [IpumeneHue
6.3 METAJUIOB U CIUIaBOB (CTaib, YYTyH, IIOPATIOMHHHNA, OpoH3a) B OBITY H
MPOMBIIICHHOCTH UX coeuHeHui. [ToHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIC

CIT0COOBI 3alIUTBI UX OT KOPPO3UU

6.4 [IpuponHble HMCTOYHUKU YIIIEBOJOPOJIOB (Yrosib, NMPHUPOIHBIM ra3, HE(Tb),
' MPOJIYKTHI X MepepadoTku (OEH3UH), X POJIb B OBITY U MMPOMBIIIIICHHOCTH

HepBOHaqaanHe IOHATHI 00 OPraHNYCCKUX BCIICCTBAX KaK O COCIUHCHUAX

6.5 yriepoza (MeTaH, 3TaH, 3THJIEH, alleTUIIEH, TAaHOJI, ITIULIEPUH, YKCYCHAsl KUCIIOTA).
[TonsiTe 0 OMOJTOrMYECKH BaXKHBIX BEIIECTBAX: KUPaX, OeNKaX, YriIeBoax — U UX

POJIM B )KU3HU YCIIOBCKA
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7 Pacuérnr:
7.1 1o opMyJiaM XUMHYECKUX COSAMHEHUHN
7.2 Macchl (MaccoBOM) JOJU PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPaBHEHUSIM
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YYEBHO-METOJINYECKOE OBECIIEYEHUE

OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

» Xumus: 8-i kimacc: 0a30BbI YPOBEHB: yUeOHUK; 5-€ n3aanue, nepepadorannoe ['abpuensn
0.C., OctpoymoB N.I'., CnankoB C.A. AxiinonepHoe o6mectBo «3nareascTBo
«IIpocBemieHue»

» Xumus: 9-if kiacc: 6a30BbIN YPOBEHb: YUeOHUK; 5-¢ U3MaHue, nepepadborannoe ["abpuensia
0.C., Octpoymos N.I'., CnankoB C.A. AknnonepHoe oomectBo «M3maTenscTBo
«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIbBI 111 YUUTEJIA

INadpuensu O.C. Xumus. 8-9 knacesl. Meroanueckoe nocodue - 128 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1. Memoouueckue mamepuansl. Xumusn. VIHpopManinoHHO-Mem 00uueckoe micbMo 00
0COOEHHOCTSIX MpernoAaBaHus yaeOHoro npeamera «Xumusa» B 2025/2026 yaebnom
roay. https://edsoo.ru/mr-himiya/

2. Tloprtan IuCTaHIIMOHHOTO OOYYEHHS 00yJaromMXcsi 00pa30oBaTeIbHBIX OPTaHU3AIIHMA
Cankr-IlerepOypra https://do2.rcokoit.ru/

3. «Poccuiickas anexTpoHHas 1mkosa» https://resh.edu.ru/subject/
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