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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OOQO, a Takke Ha OCHOBE (enepanbHOl paboueid MpoOrpaMMbl
BOCIIUTAHUS U C YUETOM KOHUEMIIMY MPEenogaBaHusi yaeOHOro mpeaMeTa « XUMHUS»
B oOpa3oBaTenbHBIX opranm3arusax Poccuiickoit deneparium.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, yCTaHABJIUBAET 00s13aTeNIbHOE peMETHOE coJiep>KaHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM W TeMaM MpOTrpaMMbl IO XHUMHUH, OIpPEIEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh ~ M3YYEHUSI XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeACISICT BO3MOXXKHOCTH —IpeaMeTa Ul
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIETO 0Opa30BaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
yueOHOTO COJIep KaHUsl.

3HaHWEe XWMHH CIYXKUT OCHOBOM i (GOPMHUPOBAHUS MHPOBO33PEHUS
o0Oy4Jaromnierocsi, ero MpejCTaBICHUl O MaTepUaTbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (popMUpPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL UYEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 0011el U (YyHKIHOHATBLHOW rpaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YyUaOIINXCS;
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CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
Hay4YHBIM 3HaHUSM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
obpazoBaHre 00yUYarOIINXCS.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
COJIep)KaHUsl  Yy4eOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCS  IeIarorM4ecKu
aJanTHPOBAHHBIM OTpaK€HHEM 0a30BOM HAyKHW XUMHH Ha OMpEJACIEHHOM dTane e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIUMHKCS CHCTEMBbI IEPBOHAYAIBHBIX MOHITHH XWMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACJIBHBIX 3HAUYMMBIX TOHSITUA
OPTraHUYECKON XUMHH.

CrpykTypa coaepkaHus MporpamMMbl MO XUMHUU cPopMHUpOBaHA Ha OCHOBE
CHUCTEMHOr0 Mojxojia Kk e€ u3zydeHuto. CoJiepKaHue CKJIaJIbIBACTCS U3 CHUCTEMBbI
MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI OHATHI O XUMUYECKOM
peakiuu. O0€ OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO TMPUHIUITY
MOCJIEI0BATEIbHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKHUX MPE/ICTABICHUIN
Pa3HOrO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYEHHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YUEHHUS O CTPOCHUU aTOMa U XUMHUUYECKOH CBSI3H;

— TpeACTaBiICHUNU 00 DIJIEKTPOJUTHUECKOM JUCCOIMALIMM BEHIECTB B
pacTBopax.

TeopeTuueckre 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIHUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIILHO OT OJHOTO
YPOBHS K JIpyrOMYy, BBIMOJNHSSA (PYHKIUU OOBSICHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO0 MPUMEHEHHUS U MOJy4YCHUS
M3Y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl MO XHMHH  CIOCOOCTBYET  (POPMHPOBAHUIO
IPEACTABICHUSA O XUMUYECKOW COCTABIAIOIIEN HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOoJaM TMO3HaHUsS B Hayke. V3ydeHue XUMHUHU MPOUCXOJUT C MPHUBIICUCHHEM
3HAHUW U3 paHee HU3YYEHHBIX YYEOHBIX mpeAMEeTOB: «OKpyXKarolmuil MHpy,
«buomnorus. 5—7 kinacce» u «dPusuka. 7 Kiaaccey.

I[Ipr wu3yyeHHMM XUMHH TPOUCXOJUT (POpMHpPOBAHHE 3HAHHH OCHOB
XUMHUYECKON HAyKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHYCCKON
NEATCILHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya ydeOHOro mIpeaMeTa COCTOMT B (hOPMHUPOBAHUU CHUCTEMBI XHMHUYECKHUX
3HAaHUN — BaKHEWIIHX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETUICCKHUX TOJIOKESHHM,
JOCTYIHBIX 0000IIEHUII MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAYKH, B
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OpUOOIICHNH K HAayYHbIM METOJaM TIO3HAHWS TPU U3YYCHHH BEUIECTB H
XUMHUYECKUX peakiuii, B GOpMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JESITeIbHOCTH, OCBOCHMM IpaBUJ 0€30MacHOro oOpalleHHsl C BELIECTBAMH B
ITIOBCETHEBHOM KU3HU.

[Ipu u3yyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaUYEHHE MPUOOPENH TaKue 1eNIH, KaK:

— (dopMHpOBaHHE MHTEIJICKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY IMPHUHSATHIO PEIICHU,
CIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HMU;

—  HamnpaBJIICHHOCTh OOYyYEeHHMs Ha CHCTEeMAaTHMYecKoe MpHOoOIIeHHE
oOy4Jaronmxcss K CaMOCTOSITEIbHOM MO3HABATEIBHON JESTENbHOCTH, HAYYHBIM
METOJIaM TMO3HaHUs, (POPMHUPYIOIIUM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yciaoBuM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaAIOIIIUMUCS
OMbITa PAa3HOOOPA3HON NEATETbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJIOB JESATEIbHOCTH;

— (opmupoBanre oOmEH (QPyHKIMOHATBHOM M  €CTECTBEHHO-HAYYHOU
rPAaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSICHATH M OIICHUBATh SIBJICHUS
OKPYXAaIOLEr0o MUpa, UCHOJIb3Ysl 3HAHUS U ONBIT, MOJYYEHHBIE NMPU H3YUYECHUU
XUMUH, TPUMEHITh WX MPH PEIIEHHH Mpo0JeM B TOBCEAHCBHOW JKU3HU U
TPYZIOBOM JEATEIBHOCTH;

— (¢opMHupoBaHHME Yy OOyYarollMXCsi T'YMaHUCTUYECKMX OTHOLIEHUH,
NOHUMAHHS 1EHHOCTH XUMHUYECKUX 3HAHUU [JIsi BBIPAOOTKH IKOJIOTUYECKHU
1eaecoo0pa3Horo TMOBEJEHUsT B OBITY W TPYJIOBOM JACSATEIRHOCTH B LEAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPONIO H
CaMOBOCHHMTAHMID HAa OCHOBE YCBOEGHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY NpOGUIIS M HANPABIEHHOCTU AajJbHEHIIEro
oOy4eHwus.

OOmiee YuCIO YacoB, OTBEAEHHBIX IS HM3yUYCHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 0011eTr0 00pa3zoBanus, coctaiseT 136 gacos: B 8 kinacce — 68 gacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).
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COJEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. (DHU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHUE
BemecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YKMCThIE BEHIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BewlecTB. OTHOCHTENbHAas aToOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B
COEJIMHEHHUH.

KommuectBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacuérel 1o ¢opMynam
XUMHYECKUX COCTUHECHUMU.

du3nuecKue U XMMHUYECKHUE SBICHUS. XUMHUUYECKasi Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukamms
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBujiaMu paboThl B JlabopaTopuu H
npuémMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHHUEM, U3yUYE€HHUE W OIHMCAHHE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPraHWYECKUX BEIIECTB, HaOIIO/ICHUE
¢usnueckux (TUIaBiIeHHE BOCKA, TassHUE JIbJIa, pPAacTHUPAaHHUE caxapa B CTYIIKE,
KUTIEHWE M KOHJEHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KUCJIOTOM) sIBIEHUH, HAOII0/IeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/JICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
meau (1) mpu HarpeBaHuu, B3auMoeCcTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3fielieHHusl CMECEil: ¢ MOMOIIbBIO MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
coild, HaONIOJeHWEe W  ONMCaHUE  PEe3yJIbTaTOB  MPOBEJIEHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHHE MOJIENel MOJIEKY
(ILIapoCTEePKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe
BenlecTBO. HaxoxneHue kuciaopona B mpupoje, (PU3NUECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuabl. I[lpumenenue xuciopoaa. CrocoObl
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MOJIYYCHUSI KHUCJIOpOJa B JIaopaTopuu © MPOMBINIIEHHOCTH. Kpyrosopor
Kucinopoza B npupojie. O30H — aJioTponHas Moau(UKaIys KUCIOPO/Ia.

TennoBoit 3¢h(hEeKT XUMHUYECKON peakIuu, TEPMOXMMHUYECKHUE YpaBHEHMS,
9K30- M DSHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJICHHUE MapHUKOBOTO 3 (exTa, pazpylieHue 030HOBOTO CIIOSI.

Bomopon — »snemeHT u mpoctoe BemiecTBo. HaxokIeHwe Bogopona B
npupoae, ¢GU3MYECKHEe U XHUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHusa. Kuciaorsl u conm.

Monsipubiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

dusnyeckue cBoMcTBa BOABL. Boma kak pactBopurenb.  PacTBOpbI.
HacelllieHHBIE M HEHACBIIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10714 BEUIECTBA B pacTBOpE. XMMHUYECKUE CBOMCTBA BOJAbl. OCHOBaHUSI.
Poisib pacTBOpOB B Npuposie U B KU3HU 4YesnoBeka. KpyroBopot Boabsl B IPUPOJIE.
3arpsA3HeHHne NpUPOIHBIX BoA. OXpaHa U OUMCTKA MPUPOAHBIX BO/I.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  coseoOpa3yroniie  (OCHOBHBbIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecosneoOpasyrome. HomeHnknatypa okcugoB. Du3MYECKHME U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudpukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuil. PHU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucioT. Ousndeckue u
XUMHUYECKHEe cBOMcCTBa KHCIOT. Psn aktmBHOcTH MeTamioB H. H. bekerona.
[Tonyuenue KuUCIIOT.

Commu. Homenknarypa coseil. @usznueckne u XMMHYECKHE CBOWMCTBA COJIEH.
[Tonydenue cosen.

['eHeTnueckas cBsA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIMHEHHUIM.

Xumuueckuit IKCnepumenm:

KAQ4EeCTBEHHOE OMPEAEIIEHUE COJICPKAHUS KACIOPOAa B BO3AYyXE, MOJYUYEHHUE,
coOupanue, pacrmo3HaBaHWE U W3YYCHHE CBOMCTB KHCIOPOJa, HAONIOACHUE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
IpeKpameHnsi TOpeHus (Mmoxapa), O3HAKOMJICHHE C o00pa3laMd OKCHIOB H
OMHCAaHUE WX CBOMCTB, IMOJy4Y€HHE, COOWMpaHWE, PACIO3HABAHUE W H3yYCHUE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabIt01eHne 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HUCCIIEIOBAaHME OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METAILIAMU
(HaTpueM ©  KaubllMeM) (BO3MOXHO  HCIOJb30BaHUE BUICOMATEPUAJIOB),
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UCCIIEJOBaHUE O00pa3loB HEOPTaHWYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIO0Yel,
uzydyeHre B3aumozeiicTBusi okcuga menu (I1) ¢ pactBopoMm cepHOM KHCIOTHI,
KHCJIOT C METaulaMH, PEAaKUUW HEUTPAIMU3aLUM, IIOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 MeTajula IPYrMM M3 PacTBOpa COJIM, PELICHUE
SKCIEPUMEHTAJIBHBIX 3a/ad 0 TeMme «BakHeillune Kiacchl HEOPraHUYECKHUX
COEIMHEHU.

HHepuoauvyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemenToB JI. WU. MenngeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBA3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBble TOMBITKM KJAacCU(PUKAIMKU XUMHUYECKHX 3JIeMeHTOB. [loHsiTHE O
rpynnax CXOJHBIX OAJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pazytoT aM(pOTEPHbIE OKCHUIbI
Y TUAPOKCUBI.

[lepunomnueckuii 3akoH. [lepuoguueckas cucreMma XMuMHUYECKHUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas Y JUIMHHONEPUOAHAs  (POPMBI
ITepuonnueckoii cucremsl xumudeckux ieMeHToB [[. . Menneneesa. Ilepuonaer
U rpynnsl. DU3WYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIepUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMoB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
Ilepnomnueckori cucremsl [[. M. MengaeneeBa. XapaKTepUCTMKa XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTM M3MEHEHUS pPAaJNyCca aTOMOB XHMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepnogmueckoro 3axoHa u [lepruoandeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku U npaktuku. [[. M. MeHneneeB — yd€HbId U
IPaKIAHUH.

Xumuueckass cBs3b. KoBaneHTHass (mojsipHass M HEMOJISIpHAs)  CBS3b.
DNEeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipoueccsl oKucaeHUs U BOCCTaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA IMHKA C pacTBOPAMM KHCJIOT M WIEJIOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiuu pa3aoKeHUs, COEAMHEHN).

Mexcnpeomemmunie ceéasu
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Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XMMHHM B 8 Kilacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
IIOHATUM, TaK Y MOHITUU, SIBIIIOLINXCS CUCTEMHBIMU JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TOHSATHUS: HAyYHbIN (PaKT, TUMIOTE3a, TEOpHs,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukanusi, TMepUOJUYHOCTb, HAOII0ECHNE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, D3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUI,
M30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUMN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, ra3, (GU3MYEeCKUe BEIUYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dortocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MuUHEpalbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAsl peaKkuust

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /l.
N. MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHUHM CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, KaMs, KalblUsi U UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepmoauueckont
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJBI XMUMHUYECKOW CBSI3M. THIBI KPUCTALUINYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKHU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEUIECTB. XMMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKHUX
COCAVUHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuys XuMHUECKUX PEAKIUi MO pa3INYHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo
U3MEHEHHIO CTEIICHEN OKUCIEHUS XMUMHUYECKUX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYacCTHIO KaTalau3aTopa). DK30- U SHJIOTEPMUUECKUE PEAKLNN, TEPMOXUMUYECKHE
YpaBHEHU.

[Tonsitue o ckopocTH xumMudeckon peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [[oHsTHE O TOMOrE€HHBIX U TE€TEPOTreHHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XMMHUYECKOM PEAaKIUMU U TOJIOKEHUE XHUMHUUYECKOIO

paBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBiienue YpaBHEHUU
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OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUMHA C  HCIOJb30BAHUEM  METOJa
3JICKTPOHHOTO OajaHca.

Teopus 3IEKTPOTUTHIECKON TUCCOLMAUU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXaHu3M [HMCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKO cBsizu. CteneHs aucconuanuu. CHUIIbHbBIC U C1a0bIe 3JIEKTPOJIHUTHI.

Peakiiuu noHHOro o6MeHa. Y CnoBus MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBoWCTBa KHCIIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUYECKOM
muccouuanvu. KauectBeHHble peakuny Ha MOHbL. [[oHATHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajiMasza), CIOXHBIX BEIIECTB
(XJopua HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKINH
OT BO3JICUCTBHS paA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOTHOCTH
pacTBOpPOB BEIIECTB, IMpollecca AUCCOIMAIMM KHCJIOT, IIeJodYer u  cojei
(BO3MOXHO  KCIOJIb30BaHME BHJACO MaTEpUaJOB), IMPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3iioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI KAYECTBEHHBIX pPEAKUMM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6miast xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puanyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMMOJICCTBUE € MeETaJJIaMU, HEMETaulaMH, IejioyaMu). XJIOPOBOJIOPO/I.
ConsiHass KHCIIOTA, XMMUYECKUE CBOMCTBA, IOJyYEHHME, NpUMEHEHHE. JlercTBue
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTENEeHU okucieHus. CTpoeHue U (PU3MUECKHUE CBOWMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOa U CEePhl. AJUIOTPOITHBIE MOAU(MUKAIINN KUCIOPOa
U cephl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTpoeHue, (Pu3nyecKue M
XuMuuyeckue cBorctBa. OKCHABI Cepbl KAK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kwuciora, (Qu3nueckue © XHMHYECKHE CBOMcCTBa (0OmHME Kak
NPEICTaBUTENsI Kjlacca KHCIOT W crenududeckrne). XUMHUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucioThl. Coau CEpHON KUCIOThI, KAUECTBEHHASI PEAKLIUS Ha
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cynb(ar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOJC. XUMHUYECKOE
3arpsA3HEHHUE OKPYXAIOIIE Cpenbl COEANHEHUAMH CEPbl (KUCIOTHBIE JOXK]H,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHUS. A30T, pacnpoCTpaHEHHE B MPUPOJE,
busznueckre U XUMHUECKUe cBoCTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero
busznueckre U XUMUYECKHUE CBOMCTBA, ModydyeHue u npumeHeHue. Conu aMMOHUS,
uX (pU3NYECKHe U XMMUYECKUE CBOMCTBA, puMeHenne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMsI. A30THasg KHUCIOTa, €€ MoJydeHue, (PU3NUYeCKue U XUMHYECKHE
cBoOiicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U Clenu(pUYEecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHnii. XUMUYECKOE 3arpsi3HEHUE OKPY>KaIOIIEH CpeJibl COeTMHEHUSIMU a30Ta
(KUCITOTHBIE JIOXJHU, 3arpsi3HEHHWE BO3JAyxa, MOYBBI M BOJ0EMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3MUecKue U XUMUUECKHUE CBOMCTRA,
nosydenue. Mcnonb3zoBanue hochatoB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka 3nneMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJuIOTPOIHbIE
MoaudUKalMy, pacnpocTpaHEHWe B TpUpoJe, (U3UYECKHEe W XUMHUUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. OKCuabl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIydEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (l1V), rumore3a rino0ambHOr0 MOTEIVIEHUS KIMMaTa, MNapHUKOBBIN
addext. YronpHas KucaoTa U €€ coliv, ux (Pu3nueckue u XMuMHUYECKHUE CBOICTBA,
noiydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHa"anbHBIC TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepojaa (MeTaH, 3TaH, dTUIEH, alleTUJICH, TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
IPOAYKThI UX TepepaboTku (OEH3WH), WX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BXKHBIX BEIIECTBAX: KUPaX, OCNKaX, YriieBoJgax — U UX
poi B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢wu3nueckue H XHMHYECKHE CBOMCTBA, TIOJIYUCHHUE M
npumeHenue. CoenvHeHus KpemHusi B mnpupone. OOmue mupeacraBieHus 00
okcunie kpemuus (IV) u kpemuueBoi kucnore. CHIMKAThl, UX UCMHOJb30BAHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpOUTeNbHbIE MaTepHalbl: KepaMuKa,
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CTEKJIO, IIEMEHT, OeTOoH, Xkene300eToH. IIpobiieMpl 6€301aCHOTO HCITOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuil IKcnepumenm:

H3ydeHrne o0pa3IoB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
IIPOBEJICHNE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUJ-UOHBI U HAOIIOJICHUE NMPU3HAKOB
UX TPOTEKAaHUS, OMBITHI, OTpaKaOIIHEe (PUINYECKUE U XHUMUYECKHE CBOMCTBA
TraJIOTeHOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB),
O3HAKOMJIEHWE C 00pas3laMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAIIOB), HAOJIOIEHUE Mpolecca OOYyIIIMBaHUsL caxapa IMoJ JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTHI, H3Yy4YCHHE XUMHUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakiny Ha Cyibdar-
WOH W HaOIIOJIeHUE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEepUaIOB), oOpas3aMu a30THBIX U (POCHOPHBIX yIOOpEHUH, MOTydYeHHUE,
cobupaHue, paclio3HaBaHME W M3YYEHHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdhaT-uOH U U3yUYEHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICVCTBUE KOHLICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YCHUE MoJenen
KPUCTAJUTMYECKUX PEemETOK anMmasza, rpadura, QyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOTrasza, MoJiydeHUue, COOMpaHue, pacrno3HaBaHUE U U3Y4YCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJIEHUE KAaYeCTBEHHBIX PEaKIMUi Ha kapOoHAT U
CUJIUKAT-MOHbl M W3yYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIIMEH CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxxHenmme HeMeTallIbl U UX COCIMHEHUS.

MeTayibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYIECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumuudeckux osnemeHros J[. .
MenpeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTalsioB. Metajuinueckasi CBSI3b U
METaJUIM4YeCKasi  KpUCTaUIMYecKas  pemiéTka.  DJIEKTPOXUMHUYECKUH  psll
HanpspKeHud MetauioB. Ousnueckne U XUMHUYECKHE CBOMCTBa MeTamioB. OOmue
CIOCOOBI TONYYeHHUS] MeTaioB. [loHATHE O KOPPO3WU METAIJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, MIOPATIOMHHHM,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[llenounsle meTasupl: nosokeHue B llepuognyeckon cucreme XUMMHUYECKHUX
snemeHtoB JI. M. MeHneneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe Hatpus U Kanusi). OKCUasl u
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TUJIPOKCUZIBI HATpUsi W Kaius. [IpruMeHeHWe WENOYHBIX METAUIOB W HX
COCIUHCHUU.

[IlenouyHo3eMeIbHBICE METaIbl MAarHMd W KaJbl[Mi: TIOJIOKEHHE B
[Iepuonnueckoii cucremMe xumudeckux siemeHToB 1. M. Menneneesa, ctpoeHue
MX aTOMOB, HAX0XJICHUE B ITpUpoic. PU3NUECKUE U XUMHUYECKHE CBOMCTBA MATrHUS
U Kaiblusa. Baxkuelmue coequHeHHS KalblHsa (OKCHUJ, THIPOKCHI, COJIN).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnoMHUHUH: TI0JIO)KEeHUE B [leproinueckoi cCUCTeMEe XUMMUYECKUX SJIEMEHTOB
. U. MennaeneeBa, CTpoeHHE aToOMa, HaxoXAcHHWE B npupoaec. Dusznyeckue u
XUMHYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCH]IA
aJIFIOMUHUS.

Kenezo: nonoxkenue B [lepnoandeckoil cucreMe XUMUUYECKUX 3JIEMEHTOB /.
. MengeneeBa, cTpoeHME aroma, HaxOXJIeHUE B mpupone. Dusznyeckue u
XUMHYECKHe CBOMCTBA kene3a. OKCubl, ruipokcuibl U con xenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJIYUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAIOB U CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHJA
KaJIbIUS W HATpUs C BOJOW (BO3MOXHO HCIOJIb30BAaHUE BHJICOMATEPHUAIIOB),
VCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHHUS KeJIe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHUE  BUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAaKIMi HA WOHBI: MarHus, KaJblMs, aTIOMUHHUS, [IMHKA, JKEJIe3a
(I u xenesza (11), mexu (11), HaOMOACHKME W ONMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHaMU HaTpus, Kalus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIeI0BaHUE aM(OTEPHBIX CBOMCTB T'UJIPOKCUJIA ATFOMUHUS
Y TUJIPOKCHUA IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3314 10 Teme « Baxuenme
METaJIJIbl U UX COCUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKU3HM 4eEJIOBEKAa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHE OKpYXKarllel cpeibl (MpeleiabHasl JOMyCTUMAast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xuMun B pelieHn 3K0I0THYECKUX
pooeMm.

Xumuueckuii IKcnepumenm:

H3y4deHrue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu
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Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYeHMH XMMHUU B 9 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE TOHATUS: HAY4YHbIM (aKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KilaccuuKanus, MEePUOAUYHOCTh, HAOMIOIEHHE,
OKCIEPUMEHT, MOJCTUPOBaHUE, HW3MEPEHUE, MOJEb, SBIEHUE, MapPHUKOBBIH
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

®dusuka: MaTtepusi, aTroM, OHIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, NPOBOJHUKH,
HOJTYIPOBOJHUKH, JTUDJIEKTPUKH, (OTODPIEMEHT, BEIIECTBO, TeJ0, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PacCTBOP, pACTBOPUMOCTD, KpUCTAIIITNIECKAsI
peméTka, CruiaBbl, (GU3MUECKHUE BEIMYUHBI, CAWHUIBI W3MEPEHHUsS, KOCMHUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/b1, COMHIIE.

buonorusi: ¢dotocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE HCKOTIaeMbIe, TOTUTUBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCS B X0/€ OOy4YeHHS XMMHHM B €IUHCTBE Yy4eOHOU U
BOCIIUTATENIbHOU JESTEILHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUAIM3ALNH O0yYarOITUXCHI.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIlIMpEeHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW HHGpOpMAIHE 0
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIeNOBATENbCKOM, TBOPYECKOM W JPYruX  BHJAAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B Tpolecce HTOW y4eOHOM NeATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHHUS O BEIIECTBE M XMMHYECKON pEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
IPUPOTHOM CPENION, O POJIM XUMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIEC
HAaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbBIMH TEKCTaMHu, CIpPaBOYHOU
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JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH U YPOBHS OOY4YEHHS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATHE BPEAHBIX MPUBBIUEK (YIOTPEOJICHUS aIKOTOJIs, HAPKOTUKOB, KYpEHUs),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBaXEHUE K TPYAy M pe3ysibTaTaM TPYIAOBOM AEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHuUs C y4ETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEenIHOM npodecCuOHANBHON eI TEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JIOrM4€eCKOro BOCIUTAHUS:

AKOJIOTMYECKU LEJIECOO0pa3HOE OTHOIICHHE K NPUPOAEC KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHMS, TOHUMAHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuil 0€30MIaCHOTO MOBEACHUS MPU PadOTE C BEUIECTBAMHU, a TAKXKE B CUTYyalUsX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4aeMble MPU U3YYECHUU XUMHH, JJIs
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOJIEM W TMyTeH WX pelIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJACISAIOT 3HAYUMBIC JIS
dbopMupoBaHUST MHUPOBO33pEHUS OOIICHAyYHbIE TOHATHS (3aKOH, TEOpus,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM
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HAyYHOU KapTHHE MUPA, U YHUBEpCAIbHbIC y4eOHbIE NeCTBUs (IT0O3HABATEIbHBIC,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
MOHSATHS JIJIs1 OOBSICHEHUS! OTJCJIbHBIX (PAKTOB U SIBIICHUMN, BBIOMPATh OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMECHHE TPUMCHATh B TIPOIECCEe TO3HAHUSA TOHATHS (MPEAMETHBIC |
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢Gopmysia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISBIISITh  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHWSA, a TakKe B KadeCTBE OCHOBHI s (DOPMUPOBAHHUS THIIOTE3BI II0
IPOBEPKE MPABWIILHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OMBITA, UCCICIOBAHUS, COCTABISATh OTUET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HayJHO-TIOMYJISIpHAsl  JIUTepaTypa XUMHUYECKOTO COJACpPXKAHUSA, CIPABOYHBIE
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;
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YMEHHE TPHUMEHSTh Pa3jIN4HbIe METOJbl W 3alpOChl MPU MOUCKE B OTOOpe
uH(GOpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJUMBIX JUISl BBITIOJIHCHHUS
yueOHBIX U MO3HABATEIbHBIX 33J1a4 OMPEIEIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3JIMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (pOopMy TMpeAcTaBiIeHUs] UHPOPMALIUK U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIIOPTa HA COCTOSIHME OKPYKAIOIIEH MPUpPOIHOM
Cpenpbl.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSI:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Auajgora W (WJIH) JIUCKYCCHH) TIO
CymiecTBy  oOCykgaemMol  Tembl, (QOpMYJIHpOBaTH CBOU  TPEIIOKCHHUS
OTHOCHUTEIHLHO BBITIOHEHUS TIPEIOKEHHON 3a1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pe3yabTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEepUMEeHTa (J1abopaTOpPHOTO OIBITA,
71a60paTopHOM pabOThI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENbHOM M HWCCIENOBATEIBCKON  JEATENbHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3utuid (00CyXaeHHsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbBD», KOOPIUHAIUS
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMNPEACATh WLENHU JESTENbHOCTH, IJIaHHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSTEIHLHO COCTaBIATh WM KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaracMbI€ B YCIOBHH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI
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JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEbHOCTU 1O  TMOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM yPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: aTOM, MOJIEKYIa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIsl XMMHUYECKOTO AJIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCJIMHECHUSA, PEAKIMHU PA3JIOKECHUSA, PEAKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, 3K30- U SHJO0TEPMUUYECKHE PEAKIIMH, TEIII0BOU A(h(EKT peakiui,
AIpO aTOMa, DJIEKTPOHHBIM CJOM aroma, aToMHasi OpOWUTalb, pPagUyC
aToMa, XUMHUYECKasi CBsI3b, MOJIAPHAS U HEMOJSpHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHHOH, PacTBOP, MAcCOBasl JOJIsI BEIIECTBA
(TIpolieHTHAasl KOHIIEHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIg COCTaBieHus (opmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIACCY COCIMHEHUW IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepuoanueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAHEHMSI MacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaJipo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpymnmna (b-rpymnma)», mManeie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmunue «llepmomnueckas cucremMa xumuyeckux osaementoB I .
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij spa, 00IIee YiClIO dJIEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

e KJIACCHU(PUIUPOBATh XMMHUYECKHE AJIEMEHTHI, HEOPTAHHMUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

e XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIHI;

e TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTCIBHYIO MOJCKYJSIDHYIO W MOJIAPHYEO  MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO JJeMeHTa 1o Qopmyse
COEIMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

e TIPUMEHATH OCHOBHBIC ONEPAIMHA MBICTUTCIIHHOW NEATCILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3alluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJICJICTBCHHBIX CBS3€H — I HM3y4YEHUS CBOWCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MMO3HAHUS — HAONIOJCHUE, W3MEPCHHE, MOJCIMPOBAHUEC, SKCIECPUMEHT
(peayIbHBIN U MBICIICHHBIN);

e CJIENOBAaTh MpaBWIaM  I[OJb30BAHUS  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TakKe IMpaBWaM OOpallleHus ¢
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), MNPUTOTOBICHUIO
pacTBOPOB C ONMPEAECIEHHON MAacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;makmyc, heHoNnGTANTCHH, METUIIOPAHK U APYTHE).

K xonmy oOydenus B 9 Kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPAXKATHh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e pACKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TMOHSATHUH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKIusi, XUMUUIECKasi CBA3b, TEIIOBOU d(PhEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U
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HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEaKIINH,
OKUCIIUTENb,  BOCCTAHOBHUTENb,  OKUCJIEHHE U  BOCCTAHOBJICHUE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAUIMYECKAs] pEHETKA, KOPPO3HUsl METAILIOB,
CIUIaBbl, CKOPOCTbh XUMHUYECKOW peakUuuH, MpeaeiabHO AOMYyCTUMAas
koHueHTpauus [IJIK BemecTna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;

e HCIMOJb30BaTh XHMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJICHHS (HOpMyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

e OIpPEIEATh BAJEHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JJIIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COCIMHEHHUSIX, 3apsij MOHA M0 XMMUYECKOH (opMylie, XapaKTep Cpelbl B
BOJHBIX PACTBOpPaxX HEOPTAaHMYECKUX COCIMHEHUH, THUIT KPUCTATIMUECKOMN
PELIETKN KOHKPETHOTO BELIECTBA;

e packpbeiBaTh cMmbich Ilepuomumueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOJUYECKOM Tadiuie, ¢
YUCJIOBBIMU  XapPaKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XMUMHUYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpefielieHue HMX 10 JJIGKTPOHHBIM  CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COCIWHEHHH B
npejenax MajiblX NEPUOIOB U TJIaBHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

e KiaccUUIUPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIly M COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHYECKHUX DJIEMEHTOB);

e XapakTepu30BaTh (OMHCHIBATH) OOIMHME U CHCIU(PUICCKHE XUMHUYECCKUE
CBOMCTBa MPOCTBHIX M CIOXKHBIX BELIECTB, MOJTBEpPKIasi OMNHUCAHUE
OpuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIU;

e COCTaBJIATh YPaBHEHHS DJIEKTPOJIUTHUYECKOM JUCCOLMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMA HOHHOIO
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oOMeHa, ypaBHEHUS PEaKIHi, MOATBEPXKIAIOIMMNX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKy BEIIECTBAMH Pa3IUIHBIX KJIACCOB,;

e PACKPBIBATH CYIIHOCTh OKHCIHMTEIHbHO-BOCCTAHOBUTEIBHBIX peaKIuid
MTOCPEACTBOM COCTABJICHMSI DJICKTPOHHOTO OajaHca dTUX PEaKIINA;

e TIPOTHO3UPOBATH CBOMCTBAa BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX TIPEBpaIllcHUN B Pa3IMYHBIX
YCIIOBHSIX;

e BBIUHCIISITh OTHOCHTEIBHYIO MOJEKYISIPHYIO W MOJISIPHYIO  MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHMMHYECKOrO »djeMeHTa 10 dopmylie
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

e COOJIOATH IpaBujia  NOJb30BaHU XUMHUYECKOU MOCYI0U u
1a0bopaTOpHBIM  00OPY/JOBaHMEM, a TaKXe TMpaBWjia OOpamIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMHU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

e TMPOBOJUTH  pEAKIMH, TOJATBEPXKIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
noauI-, kKapoObonat-, ¢ocdar-, cuIMKaT-, Ccyiabdar-, THUAPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS M HWOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

e TPUMEHATH OCHOBHBIC OTEPAINHA MBICTUTCIIHHOW NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O00O0OIIEeHHE, CHUCTEeMaTU3allul0, BBISBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€d — JUIS W3y4YEHHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOJIOICHNE, M3MEpPEHUEe, MOJACIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA U

MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandyecTBO 9acoB
Ne HaumenoBanue pa3iesioB u daekTpoHHbIe (LM (pPOBbHIE)
KoHnTpoJbHbIe IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTbI
Pasznea 1. [lepBoHayasibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acTh
©CTEeCTBO3HAHUS U bubmuoreka [JOK
1.1 N 5 2
MPAKTUYECKOU AEATEIBLHOCTU https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BermecTBa U XuMH4yecKue 15 1 bubnuoreka [JOK
' peaxuuu https://m.edsoo.ru/7f41837¢c
Hroro mo paznery 20
Pa3nen 2. BaxHeiilne npeacraBuTe/ I HEOPraHUYeCKNX BellleCTB
21 Bosayx. Kucnopoga. [Tonsitue 5 bu6mmoreka [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bogopon. Ilonstue o kucinorax 8 1 bubmmorexa [TOK
' U COMSX https://m.edso0.ru/7f41837c
Boga. PactBopsl. [Tonsitue 06 bubnuoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKHUX COEAUHEHHIH https://m.edso0.ru/7f41837¢
Hroro mo pazneny 30
Pasnen 3. [lepunoanuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 1emeHToB Jl. U. MenaeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN
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Ilepuoguyeckuil 3aK0H U
31 [Tepuognueckas cucrema 7 bubnuoreka [IOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/7f41837c
Mengeneesa. CtpoeHue aroma
XumMuveckas CBs3b.
3.2 OKUCITUTENBHO- 8 2 bubmorexa [OK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIHHBIC PEAKITHH
bu6mmoreka [JOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
[TPOI'PAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HauMeHoBaHUe pa3aeioB U TeM nugpoBbie
Ne n/m P Kourpoabnbie | IlpakTuyeckue (nupp )
NMPoOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTtBo n XuMu4eckue peakuumn
11 [ToBTOpeHue U yriyoneHue 3HaHui 5 1 bubnuoreka [JOK
' OCHOBHBIX pa3/IelIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKIX 4 bubmmoreka [IOK
' peakIiuii https://m.edsoo.ru/7f41a636
DNEeKTPOIUTUYECKAs TUCCOIIAALINSL. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTalsibl M X cCOeANHECHHUSA
21 OO11ast xapakTepUCTHKa XMMUYECKHX 4 1 bubmamnorexa [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUYESCKIX
2.2 anemeHnToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' PYTHIRL 6P https://m.edsoo.ru/7f41a636
COCITMTHECHMSI
OO01mas XxapakTepuCTUKa XUMHYECKHX
2.3 anemeHToB VA-rpynmsl. A3oT, dochop u ux 7 1 bubmorexa [JOK
' PYTHIR. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUYECKHIX
24 anemeHToB |V A-rpynmnel. Yriepon u 8 1 2 bubmorexa [JOK
’ . DYHTIBL poA https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COEIUHEHUS
[JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMMUCHIO 24
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Uroro no pazneny 25
Pazgen 3. MeTa/llIbI M BX COeANHEHHUS
N bu6mmoreka [JOK
3.1 Obmue CBOHCTBA METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [{OK
3.2 Baxkuelinme MeTaibl ¥ X COEINHEHUSI 16 2 httos://m.edsoo.ru/7f41a636
Hroro no pazmeny 20
Pa3znea 4. Xumus 4 OKpy:Kaoias cpeaa
4.1 BemrectBa 1 MaTepHaibl B >KU3HH YeJIOBEKa 3 bubmnorexa LOK
' m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpems 3 bubmoreia HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 7
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3yYeHUs oOpa3oBaTe/ibHbIEC
padoTshI padoThI
pecypcsbl
[Ipeamer xumuu. Ponbs XumMuu B )KU3HU 1 bu6nunoreka [JOK
yesioBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
[TonsiTvie 0 MEeTOAX MO3HAHUS B XUMUH 1 bubmmorexa IIOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
paloThl B 1a00paTOpPUU U MPUEMBI 1 bubmuoreka [IOK
oOpalieHus ¢ 1adbopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucrteie BemecTBa U cMecH. CrocoObl bu6mmoreka [{OK
. 1
pas3zeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2
«Pa3nenenue cmeceit (Ha mpumepe 1 bubamorexa LIOK
a . PHMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKH TOBAPEHHOMN COJIN)»
ATOMBI U MOJIEKYJIBI 1 Bubmrorexa LIOK
4 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AJIEMEHTHI. 3HAKU 1 bu6moreka [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocThie u clloXKHBIE BEllleCTBA 1 bubmmorexa [IOK
p . https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJIIPHOE yUeHUE 1 bubmmorexa LIOK
yp i https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckas popmyna. BaaeHTHOCTD 1 bubmorexa [TOK
pMyIIa- https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX IJICMCHTOB
OTHoOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [{JOK
11 1
OTHOocHTeNIbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOTr 0 1 bu6mmoreka [{OK
3JIeMEHTAa B COCIMHECHUU https://m.edsoo.ru/ffod350c
13 KomnuectBo BemecTBa. Moib. 1 Bbu6nuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMUYECKHUE SIBJICHUS. 1 bubmoreka [[OK
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycia0BuUs IPOTEKaHUS bubnuoreka IIOK
15 . 1
XAMUYECKUX PEAKIUUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacCChl BEIIECTB. 1 bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienus koimuecTBa, MacChl
17 BEIIECTBA 10 YPAaBHECHHUSAM XUMHYECKUX 1 bubmorera IOK
Hl . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukaius XuMuueckux peaxiun
18 (coemuHeHHUs, Pa3I0KCHHS 1 bubmorexa [JOK
g b ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUsI, OOMEHA)
M. B. JIoMOHOCOB — yu€HBIi-
19 sHUHKIoneaucT. O000IIeHHE U 1 bubmorera [IOK
) B https://m.edsoo.ru/ff0d40c4
CHUCTeMaTHh3aIus 3HaHUI
20 Kontponbnas padora Nel mo teme 1 1 bu6moreka [IOK
«BemecTBa 1 XUMHYECKUE PEAKIUID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras 1 bu6mmoreka [IOK
Bo3nyxa. Kucinopon — snemeHT u https://m.edsoo.ru/ff0d448e
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npoctoe BemiecTBo. O30H
duznyeckre U XUMHYECKHUE CBOMCTBA
22 KHCIIOpOJia (pEeaKIIuu OKUCIICHUS 1 Bubmmorexa [JOK
poia (peartl ’ https://m.edsoo.ru/ff0d4614
ropenue). [loustre 06 okcumgax
CriocoObI ONTydeHHsT KUCTIOpOa B
23 nabopaTopuu ZIIIH OMBIH_UIerH(iICTI/I 1 bubmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoii 3¢ ekt XumMrueckoi

24 peaKkIuu, MOHSITHE O 1 bubnmnoreka [HOK
TEPMOXMMHYECKOM YPaBHEHUU, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKITUIX
TomnuBo (HePTh, Yroib U METaH).

25 3ar }I3HeI§I/Ie¢l)303 . a, CIIOCOOBI 2:1"0 1 bubamorexa LIOK

P %, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTnueckas padora Ne 3 o reme
26 «[Tony4yeHnue u cobupanue Kuciopoa 1 bubmmorexa TIOK
i N p pOAa, https://m.edsoo.ru/ff0d4ae2
M3Yy4EHHUE €ro CBOWCTB»

97 Bonopon — anemeHT u nmpocroe 1 bubmuoreka LIOK
BemecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
du3nYECKre 1 XMMUYECKHE CBOMCTBA bubmoreka [[OK

28 1
Bogopoaa. [Ipumenenne Boropoaa https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK

29 Honsie 0 KucnoTax i Consx L https://m.edsoo.ru/ff0d50d2

30 CriocoObI IoTy4eHus: BOJIOPOa B 1 bubnmoreka [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 mo Teme

31 «[Tonyuenue 1 codupanue BOIOpoOIa 1 bubnuorexa [IOK

yi . p pOLa, https://m.edsoo.ru/ff0d4f42
W3YYEHUE €r0 CBOWCTBY»
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39 MossipHblit 00bEM razoB. 3aKOH 1 bubmuoreka LIOK
ABorajipo https://m.edsoo.ru/ff0d542e
Brruncnenus o6b€Ma, KonuyecTBa

33 BEIIIECTBA ra3a 10 €ro U3BECTHOM 1 bubmmorera [OK

. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WU 00BEMY
Brruncnenus 006EMOB Ta30B 1O

34 ABHEHMIO PEAKI[MU Ha OCHOBE 3aKOHa 1 bubmmorera [IOK
ypaB peaiii 1 https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
DOU3NIECKHE U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK

35 1
BOZIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsitue 00 1 bubnmnoreka LIOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacrBopurens. HachlieHnubie

37 u HI::HaCLlpeHHLII; aCTBOPBI MHEIICCOBa}I 1 Bubmorexa [JOK

H P P https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIIECTBA B pacTBOPE
[IpakTnueckas pabora Ne 5 mo reme

38 «IIpuroroByieHrue pacTBOPOB C 1 bubmuoreka [JOK
OINpEeIeIEHHON MaCCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 Kontponbnas pabora Ne2 o teme 1 1 bubnmnoreka [IOK
«Kucnopon. Bogopoan. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, KiaccupuKaims, bu6mmoreka [{JOK

40 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMH4YECKUE CBOKMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 1 bubmorexa LIOK

: P https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHOBaHUs: COCTaB, KiIaccuUKaIusi, 1 bubnmnoreka [HOK

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHON MOANMUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "TMMHA3US N2 5 I.®EOJOCUN PECMYBJIUKU KPbIM",
JNoiiko EneHa CTaHWCnaBoBHA, AMPEKTOP

16.09.26 11:05 (MSK)

29

CepTtudukat 7630035097C3E6338CC55E22854D8EFA



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 ITonyuyeHnue u XuMHU4ECKHE CBOMCTBA 1 bubmuoreka LIOK
OCHOBAHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukanus, 1 bu6munoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHUYECKHE CBOMCTBA 1 bubnuoreka IIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpa,
46 cnocoérfl) HIE)J'I )CHI/ISI XI/IMI/I‘{ZSKI/IG 1 bubmmorera [IOK
. ya ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaktnueckas padora Ne 6. Pemmenue
47 AKCIEPUMEHTAIBHBIX 3a/a4 10 TEME 1 bubmuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
I'enernyeckas cBsi3b MEXKY KlaccaMu bubnuoreka LIOK
48 y 1
HEOPTaHUYECKUX COCTUHEHU https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 O0600111eHIE U CHCTEMATU3alUs 3HAHU I 1 httos://m.edsoo.ru/00adach?
Kontponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChI HCOPTaHUYECKUX 1 1 bubmiorexa HOK
o p https://m.edsoo.ru/00ad9ela
COCMHCHMI
[TepBbie MONMBITKH KIaCCHPUKAITIT
51 XUMHUYECKUX 31eMeHTOB. [IoHsTHE O 1 bubmmorera IOK
' https://m.edsoo.ru/00ad9ffa
TPYMIax CXOAHBIX AIEMEHTOB
[Teproauueckuit 3aK0H U
52 [Teproguueckas cucTeMa XMMHYECKUX 1 bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenpeneeBa
bu6mmoreka [JOK
53 IT 1
CPHOABL, TPYITHIEL, HOATPYIIHIET https://m.edsoo.ru/00ada52c

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHON MOANMUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "TMMHA3US N2 5 I.®EOJOCUN PECMYBJIUKU KPbIM",
JNoiiko EneHa CTaHWCnaBoBHA, AMPEKTOP

16.09.26 11:05 (MSK)

30

CepTtudukat 7630035097C3E6338CC55E22854D8EFA



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54 Crpoenne atoMoB. CocTaB aTOMHBIX 1 bubnmnoreka [JOK
siaep. M3otorbl https://m.edsoo.ru/00ada342
CtpoeHue 3MeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuonnueckoi 1 bubmmorexa [IOK
pHoA https://m.edsoo.ru/00ada6bc
cuctemsl . 1. MenaeneeBa
XapakTepucTuka XHMHIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B 1 bubnmnoreka [HOK
[Tepuoguueckoii cucrteme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoandeckoro 3akoHa st
57 pa3BUTHA HAayKH U npakTuku. J. 1. 1 bubmuoreka LIOK
MenpeneeB — y4€HBIN, TIEIAror u https://m.edsoo.ru/00ada96e
rpaxIaHuH
PesepBubIil ypok. O6001IeHNE 1
58 CHCTIe)MaTm:p ust 3HaHI/III7III / 1 1 bubmorexa [JOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoepouHas pabora
KontponbHas padora Ne4 o teme
59 «Ctpoenue aroma. XUMHUYECKAs CBSI3bY 1 1 bubmorexa [TOK
p . ' https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi pabota
DIEeKTPOOTPUIIATEIFHOCTh ATOMOB bubmuoreka [JOK
60 1
XUMHAYECKUX IJIIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nunoreka [JOK
1 nu 1
6 OHAA XHMHHCCRaT CBA3D https://m.edsoo.ru/00adac34
62 KoBanenTHas nosspHas XuMu4deckas 1 bubamnoreka [HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonspHas XUMUYECKas 1 bubnmnoreka LIOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKHCIICHUS 1 bu6moreka [JOK
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https://m.edsoo.ru/00adae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bu6moreka [[OK
peakuuu https://m.edsoo.ru/00adb076
bubnuorexa [JOK
66 OKuCIUTEIN U BOCCTAHOBUTEIN 1 httos://m.e dsogru 100adb076
P i .
57 | onoromamanan e mo e 1 buGmiorea LIOK
«Ctpoenne aToMa. XMMHYECKAs CBA3b» hitps://m.edso0.1wG0ad9ch2
68 PesepBHbIil ypok. O600meHne u 1 bubnmnoreka [HOK
cucTeMaTHu3aIys 3HaHuM https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68 5 4
IMPOT'PAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3ydeHmust o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcbl
[Ieproanyeckuit 3aK0H.
[Tepuoguueckas cucrema 1 bu6mmoreka [{JOK
XUMHUYECKuX 3nemMeHToB /1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKHX JIEMEHTOB 1 bubmorexa [IOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Krnaccudukarus 1 HOMEHKIATypa 1 bubmuoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buabl XUMHUYECKOH CBA3H U THUIIBI 1 bub6nunoreka [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel o teme
«IToBTOpEeHUE U yriyOneHne 3HaHUI 1 1
OCHOBHBIX pa3J/IelIoB Kypca 8 Kiiacca
Krnaccudukarus XuMHIecKux 1 bubmuoreka [JOK
peakLuii 10 Pa3IM4YHbIM IIPU3HAKAM https://m.edso0.ru/00adbcbO
ITonsiTHE O CKOPOCTH XUMHUUYECKOU
eakiuu. [loHATHE O TOMOT€HHBIX U 1 Bubmorexa [JOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITUAX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHUH.
DakTOopbl, BIUSIOIINE Ha CKOPOCTh 1 bubnnorexa [IOK
pbl, . p https://m.edsoo.ru/00adc28c
XUMHUYECKOM peaKinu U MOJ0KEHHE
JIOKYMEHT MOAMMUCAH 3/IEKTPOHHOW MOAMMUCHIO 33
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XUMHYECKOTO paBHOBECHS
9 OKHCIUTETHHO-BOCCTAHOBUTEIBLHBIC 1 Bubmunoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHYECKON
10 nccoruan. CUiIbHBIE U ci1a0ble 1 bubmaorexa HOK
a ’ https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
bu6mmoreka [{OK
11 51 7 1
OHHDIC YpABHCHUA peakiiin https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEACTABIECHUN 1 budmiorexa [JOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3NEKTPOTUTHYECKOMN TUCCOUALIAN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpeICTaBIEHUNA 00 1 bubnnorexa LHOK
Pt . https://m.edsoo.ru/00add8b2
AJICKTPOTUTHICCKON AUCCOLMAITIHI
bu6mmoreka [JOK
14 I1 7 1
OHATHE O THAPOIHSE COMCH https://m.edsoo.ru/00add9d4
15 O06o011eHne 1 cucTeMaTH3aIHs 1 bu6mmoreka [IOK
3HaHUHU https://m.edsoo.ru/00addd12
ITpaktuueckas padora Ne 1.
16 «fl;)eIHGHI/Ie 3Kcnpe UMEHTAITBLHBIX 1 bubmorexa LOK
P https://m.edsoo.ru/00addbfa
3amauy
Kontponbnas pabora Ne2 o reme
17 «IIEKTPOTUTHUECKAA AUCCOLIAALNA 1 1 Brbmaorexa ITOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKITUU B PACTBOPAX)»
OO0111as XapaKTepUCTHKA TaJIOT€HOB.
18 XI/III-\]/I-II/I'—ICCKI::/IG CBIc))ﬁCTBa Ha IIpuMepe 1 budmiorexa [JOK
p p https://m.edsoo.ru/00addfe?
XJiopa
19 Xnoposogopos. ComnsiHasi KUCIIOTA, 1 bubamnoreka LHIOK
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XUMHYECKHE CBOWCTBA, MOYYECHHUE, https://m.edsoo.ru/00adel104
MIPUMEHEHUE
[TpakTuueckas padora Ne 2 mo Teme
20 «[Tomyuenne COMSTHON KHCIOTHI 1 bubmmorexa [IOK
¥ . . ’ https://m.edsoo.ru/00ade348
U3y4eHHE €€ CBOMCTB»
Brruncnenus mo ypaBHEHUSM
21 XUMHYECKUX PEaKIUil, €CIIN OINH U3 1 bubnnorexa [OK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
29 OO6mrast xapakTepuCTHUKA SJIEMEHTOB 1 bubnmnoreka [HOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnoTponHble MOIU(GUKALIUY CEPBHI.
23 HaxoxeHune ceprl U €€ COeJUHEHUM 1 bubmmoreka [IOK
B npupoje. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoz10pO/1, CTpOEHUE, 1 bubmuotexa [{OK
(bu3MUeCcCKue 1 XUMUIECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 ¢du3nyeckue 1 XMMUYECKHEe CBOWCTBA 1 brbmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XUMHUYECKUE peaKinu, Jiexaliue B
OCHOBE TIPOMBIIIIJICHHOT O CIToco0a
IIOJIyYEHUS] CEPHOM KUCIIOTHI. bu6muoreka LIOK
26 1
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIEn CpeJibl COeAMHEHUSIMU
cephl
97 Brruncienne MaccoBOM TOJIH BEIXOAA 1 Bbu6munoreka [JOK
MIPOJIYKTa PEaKLUH https://m.edsoo.ru/00adec8a
28 OO11as xapakTepuCTHKA HIIEMEHTOB 1 bubnuoreka LIOK
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VA-rpynnsl. A30T, paclipocTpaHeHHe
B NpUpoJie, PU3HIECKHUE U
XUMHUYECKHE CBOMCTBA

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

AMMHuak, ero ¢puznyeckue u

29 XUMHYECKHE CBOUCTBA, IMOJIIYUYECHHUE U 1 bubnnorexa [OK
i ya https://m.edso0.ru/00adf004
IIPUMEHEHHUE
IIpaxtrueckas padora Ne 3 mo Teme
30 «§0J1 eHHe al\leI/IaKa A3YYEHHE €r0o 1 bubmmorexa [OK
. e > 193 https://m.edso0o.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTa, €€ (hu3nIecKue u 1 bubmuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEN
aMMOHHUS B KAYECTBE MHUHEPATBbHBIX

32 T00peHnii. XUMHUYECKOE 1 bubnnorexa [IOK
YA00P i . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIei cpeapl
COEIMHEHNUSIMHA a30Ta
dochop. Oxcug dhocdopa (V) u

33 q)ocg)o pHaSI KI/ICJ'I((I))Ta (1)(1)1/11)3H(11e3:1<ne " 1 bubmorexa [TOK

p L https://m.edso0.ru/00adf68a
XUMHYECKUE CBOMCTBA, IOTy4YEHUE
Hcnonb3oBanue pocdaros B

34 KayecTBe MUHEPAIbHBIX YI00pEHUM. 1 bubnmoreka [JOK
3arpsi3HEHUE MIPUPOIHON CPEJIbI https://m.edsoo.ru/00adfc20
docharamu
VYraepon, paciipocTpaHeHHe B

35 npu E 2e1 g)mnlt){ecgl)de U XUMHYECKHUE 1 bubmmorexa LIOK

PHPOIE, https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxcuppl yriepona, ux Gpuznyeckue u 1 bub6munoreka [JOK

XUMHYECKHAE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKonoruveckue npooIeMsl,
CBsi3aHHBIE ¢ OKcHI0M yriieposa (1V)
N bu6mmoreka [JOK

37 YTOMbHAS KICAOTA H €€ COtHt . https://m.edso00.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 mo Teme

38 "ITonmyueHne yrieKucioro rasa. 1 bubmmoreka [IOK
KauectBennas peaxius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
roH"

[TepBoHaYaTbHBIC TTOHATHS 00
39 OpPTaHWYECKUX BEIIECTBAX KAK O 1 bubnnorexa [OK
https://m.edsoo.ru/00ae054e
COEIIMHEHMSIX yriiepoaa
N bu6muoreka [[OK

40 Kpewnuii  ero cocxmenus 1 https://m.edso00.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIBbHBIX 33/1a4 110 TEME 1 bubnmoreka [HOK
«BaxHeillne HeMeTaJlJIbl U UX https://m.edso0.ru/00ae0bf2
COCITMTHCHHS)

KonTtponbsnas padora Ne3 mo teme
42 «BaxkHeiire HeMeTaJlIbl U UX 1 1 bubmorexa [JOK
https://m.edso00.ru/00ae0e18
COCIITHEHHUS
OO01as XxapakTepUCTUKAa XUMHYECKHUX
AJIEMEHTOB — METaJJIOB.

43 Merannuueckasi CBsI3b U 1 bu6mmoreka [JOK
METaJlJINYeCKask KpUCTaIIMYECKast https://m.edso0.ru/00ae103e
pemérka. duznyeckue cBOMCTBA
METaJIOB

44 XYMUYECKHEe CBONCTBA METAJIIIOB. 1 bu6mmoreka [IOK
DNEKTPOXUMUYECKUH PAJT https://m.eds00.ru/00ae1156
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HaprDKeHI/Iﬁ MCTaJIJIOB

OOmme crocoOb! MOTy4YEeHUs
metaiuioB. CrutaBel. Berauciaenus mo

45 ABHCHUSIM XUMHYCCKUX PECAKITUHN 1 bubmorera [IOK
P PEAKTIHH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKUT
IpUMeECcH
but6munoreka [JOK
46 Honsirite 0 KoppOsHit METATIOB 1 https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 IHenosmsie MeTaer 1 https://m.edsoo.ru/00ae14b2
48 OKcHbl ¥ TUIPOKCUABI HATPUS U 1 bubnmnoreka [JOK
KaJIust https://m.edsoo.ru/00ae14b2
[lenouno3eMenbHBIC METATIIBI — bubmoreka [[OK
49 . . 1
KaJIBIIUHA 1 Maroui https://m.edsoo.ru/00ael5e8
. bubmuoreka [JOK
50 BacHEHNINE COCTMHCHNA KaTBIA 1 https://m.edsoo.ru/00ael5e8
51 O06o0011IeHNE ¥ CUCTEMAaTH3 AL 1
3HaHUI
52 JKEcTKOCTh BOMBI U CITOCOOBI €€ 1 bubmoreka [[OK
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTueckas pabora Ne 6 mo Teme
53 "YKEcTKOCTh BOJIbI K METO/IBI €€ 1 bubmmorera [IOK
" 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6nunoreka [JOK
4 A i 1
> FTOMHIHHI https://m.edsoo.ru/00aelc64
55 AmdoTtepHbIe CBOMCTBA OKCHJIA U 1 bubnuoreka IIOK
TUIPOKCUA https://m.edsoo.ru/00aelc64
56 Kenezo 1 bubnmoreka [HOK

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHON MOANMUCHIO
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https://m.edsoo.ru/00ae1d86
57 OKcuibl, THIPOKCUIBI U COJIN XKeje3a 1 but6munoreka [JOK
(1) m xene3a (111) https://m.edsoo.ru/00ae35e6
58 O0001IeHE U CHCTEMATHU3AIAA 1
3HAHUI
[IpakTnueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAIbHBIX 3a/1a4 110 TEME bu6mmoreka LIOK
59 . 1
«Baxnelmme MeTaaIbl M UX https://m.edso00.ru/00ae3de8
COCTUHCHHUS
Berancnenus mo ypaBHEHUSM
XUMHYECKUX PEaKIuid, €CITU OJIUH 3
60 peareHTOB JIaH B U30BITKE WIIN 1 bu6nunoreka [JOK
COJICPKUT NMpUMECH. Brruncnenus https://m.eds00.ru/00ae1750
MacCOBOH JIOJIHM BBIXOJIa MMPOTYKTA
peakiuu
61 OO6o01IeHNE ¥ CUCTEMAaTH3aIIH 1
3HAHUH
KonTtponbnas pabora Ne4 mo Teme
62 «BaxkHeHIIIMe METAILIBI U UX 1 1
COCIMHCHHUS
BemiectBa u Marepuaisi B bubnuoreka [JOK
63 . 1
IOBCEIHEBHON KU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE 1 bubmuoreka [IOK
OKpY>Karlolleu cpeapl https://m.edso00.ru/00ae4270
65 Ponps xumMum B pernieHuu 1 bubnmnoreka [HOK
AKOJIOTHYECKUX TPOOIIeM https://m.edso00.ru/00ae4270
PesepBHbIit ypok. O60011eHNE U bubnuoreka ITOK
66 . 1
cHUCTeMaTHu3alys 3HaHUU https://m.edsoo.ru/00ae0d0a
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67 PesepHblil ypok. O6001eHne 1 1 bubmuoreka LIOK
CUCTEMaTHU3aLMs 3HAHUU https://m.edsoo.ru/00adb33c
68 Pe3epBHbIit ypok. O600111eH1E U 1 bubnmnoreka [HOK
CUCTEeMAaTHU3alus 3HAHUI https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68 4 7
IMPOIT'PAMME
[JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMMUCHIO 40
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IMPOBEPSIEMBIE TPEBGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM

OBPA3OBATEJBHOM IPOI'PAMMBbI

8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepPsIEeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yabTarta
1 ITo reme: «IlepBoHaYATBHBIE XUMUYECKHUE TTOHSTHSI
pacKphIBaTh CMBICI OCHOBHBIX XHUMHYECKUX TIOHSATHUWA: aToM,
MOJIEKYJIa, XUMHYECKHH 3JIEMEHT, NPOCTOE BEILIECTBO, CIOXKHOE
BEILIECTBO, CMech (OJHOpPOAHAS M HEOJHOPOAHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJEKYJspHas Macca, KOJIUYECTBO
11 BELIECTBA, MOJb, MOJSIpHas Macca, MaccoBas 0 XUMHYECKOIO
' 3J€MEHTa B COCAMHEHUHU, MOJSPHBIA 00BEM, XMMHUYECKas PEaKIus,
KIacCU(PUKAIUs ~ peaklUMil:  peakluu  COeIWHEHHUs,  peakluu
pa3’oKEeHHs, PEaKIUU 3aMelICHUs, peakIuu OoOMeHa, 3K30- U
SHAOTEPMUYECKUE PEaKIUU, TEIUIOBOM 3(PQEKT peakiuuu, pacTBop,
MaccoBas J10J1s BellecTBa (IPOLEHTHAsI KOHLIEHTPALKs) B pacTBOpPE
12 WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSITHUH U
' MIPUMEHSATD ITU MOHATHUS MIPU ONMKMCAHUH BEIIECTB M UX MPEBPAIICHHI
13 UCIONB30BaTh XUMHYECKYI0 CHMBOJHMKY Ui COCTaBiIeHHS (HopMyl
' BEILIECTB U YPABHCHUN XUMUUYECKUX PEAKLIUI
pacKpbpiBaTh  CMBICI  33aKOHOB  COXPAaHEHUsI MacChl  BEILECTB,
14 MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOI'O YyYEHHSs, 3aKOHa
ABoraapo
L5 OMpENeNsATh BaJCHTHOCTh aTOMOB  JJEMEHTOB B  OWHapHBIX
' COCTMHEHUSIX
16 KIaCCU(PUIIMPOBATh XUMUYECKUE peaKIUH (M0 YHUCIy U COCTaBY
' YUYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY 3 dekTy)
17 BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISPHYI0O M MOJIIPHYIO MacChl
' BEIIECTB
18 BBIUUCIISATH MAacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIeMEHTa Mo (opmylie
' COEIMHEHMUS,
[IOKYMEHT MOAMMCAH 3/IEKTPOHHOI MOAMMCHIO 41
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1.9 BBIUUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B paCTBOPC

NPUMEHSITh €CTECTBEHHOHAYYHBIC METOJbI TIO3HAHUSI — HaOIIOJCHHUE,
1.10 U3MEPCHHE,  MOJCIUPOBAHHE,  OKCIICPUMEHT  (peajdbHbIi U

MBICJICHHBIN )

2 ITo Teme: «Bakueiimme NpeaACTaBUTCIIN HCOPIraHNYCCKUX BECIICCTB»

21 pPaCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHYCCKUX MTOHSTHH: OKCHn,
KHUCJIOTa, OCHOBAHHEC, COJIb

25 OTIPENIeNIATh MPHUHAIIEKHOCTh BEIIECTB K ONpENeIEHHOMY Kiaccy
coeMHEeHMH 10 (hopmyam

2.3 KJIacCU(UIIMPOBATH HEOPTAaHUYECKHE BEIIECTBA

XapaKTepru30BaThb (OHI/ICBIBaTB) O6H_[I/Ie XHUMHYECKHE CBOHCTBa
2.4 BCIICCTB PAa3JIMYHBIX KJIACCOB, IMOATBCPIKAAsA ONHUCAHUC MPUMCPaAMU

MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUN

IMPOrHO3UpPOBATH CBOMCTBa BCIICCTB B 3aBUCHMOCTH OT HX
2.5 Ka4CCTBCHHOI'0 COCTaBa, BO3MOXHOCTH IPOTCKAHUA XHUMHYCCKUX

MPEBPALICHUH B PA3JIMYHbIX YCIOBUSIX

CIEN0BaTh IpPAaBUJAM  I[IOJb30BAaHUS XHMHUYECKOW TOCYIOM U
nabopaTOpHBIM 000PY/IOBAaHUEM, a TAaKXKe MpaBUjaM OOpalieHus C
BEUIECTBAMH B COOTBETCTBHUHM C HWHCTPYKIUSMH 110 BBITOJHEHHUIO
1ab0paTOPHBIX XUMUYECKUX OMBITOB IO MOIYYCHHIO U COOHPAHUIO
2.6 ra3000pa3HBIX BEMIECTB (BOIOPONA U KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONPENETEHHOW MAacCOBOM JIOJEH PacTBOPEHHOIO
BEIIECTBA, MNIAHUPOBAThH U MPOBOAUTH XMMUUYECKUE IKCIIEPUMEHTHI O
pacno3HaBaHHUIO PACTBOPOB MIEJIOYEH U KHUCJIOT C IOMOUIbIO

MH/IUKATOPOB (JTakMyc, peHondranent, METUIOPAHXK U IpYTHe)

2.7 IPOBOJUTH PACUETHI [10 YPABHEHUIO XUMHUECKON peakLuu

ITo Teme: «llepmomnueckuii 3akoH u Ilepmonmueckas cucrema
3 xumudeckux snemeHToB J[. M. MengeneeBa. CrpoeHue aTromoB.

Xummnueckas cBsa3b. OKUCIUTENHHO-BOCCTAHOBUTEILHbBIC PCaKum»

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX HOHATHUI: ApO aToMa,
QJIEKTPOHHBIM CcIOH aToMa, aToMHas OpOHTaldb, pajuyc aToMa,
3.1 XUMHMUECKasi CBsI3b, IOJSPHAs M HEMOJNSpHAs KOBAJIEHTHasl CBS3b,
AJIEKTPOOTPULIATEIbHOCTh, HOHHAs CBSI3b, HWOH, KaTUOH, aHUOH,

CTCIICHb OKHMCIICHHUA
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3.2 KIACCU(PUITPOBATH XUMUUIECKUE ITIEMEHTHI

OIUCBIBAaTh M XapakTepu3oBaTh TabmuuHyro Gopmy Ilepuonuueckoii
CUCTEMbl XHMUYECKHUX 3JEMEHTOB: pa3JIn4yarh IOHATHS «rJIaBHas
3.3
noarpynna (Arpynma)» u «mobouyHas mnoarpynmna (brpymma)y,

«MaJbie» U «OOIBIINE» MEPUOJIBI

packpeiBaTh cMbIca Ilepuoguueckoro 3akona J[[.M. Menneneesa:
34 JIEMOHCTPHUPOBATh ITIOHUMAHUE IIEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHYECKHX DJJIEMEHTOB OT HX NOIOkKeHHa B llepnonmyeckoi

CHUCTCMC

COOTHOCUTh  OOO3HA4YeHHUsA, KOTOpble HWMEIOTCA B  TabmuIe
«Ilepnonnueckas CHUCTEMA XUMHYECKUX 3JIEMEHTOB JIL..
3.5 MeneneeBa» ¢ UYHUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XAMHYECKUX DJIIEMEHTOB (COCTaB W 3aps sapa, oOIee YuCiIo

AJIEKTPOHOB U PACHPENIEICHHUE UX 110 SJIEKTPOHHBIM CIIOSM)

36 OIIPECACIIATH CTCIICHDb OKHUCJICHUA QJICMCHTOB B 6I/IHapHLIX

COCANHCHUAX

37 OIIPECACIIATE BUJ XHUMHUYECKON CBS3H (KOBaJ'IeHTHaH n I/IOHHa}I) B

HCOPraHN4YCCKUX COCAUHCHUAX

9 KJIACC

Kon

IIpoBepsiemMble MpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBEPsSIEMOro

00pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yJbTaTa

1 ITo Teme: «BemecTBo u XuMu4ueckas peakuus»

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKMX IOHSTHUH: pPAacTBOp,
AJIEKTPOJIUTHI, HEBJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAs AMCCOLUAIMS,
peakuud HMOHHOrOo OOMEHa, KaTajJu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuy,
11 OKHCJIMTEIbHOBOCCTAHOBUTEIbHBIE peaKuuu, OKHCJIUTENb,
BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJIEHHE, aJJIOTPOIHMS,
aMpOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBaJIeHTHas,  HOHHasd,
MeTaJUIMYecKast), KpPUCTAJUIMUECKas pEIETKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peakinu
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19 HIUTIOCTPUPOBATH B3aUMOCBA3bL OCHOBHBIX XHMHYCCKHUX MOHATUH U

MMPUMCHATDH 3TU MTOHATHA MPU OIIMCAHUK BCUICCTB U UX HpeBpameHHﬁ

COCTAaBJIATh YPaBHEHUS HJIEKTPOJIUTHUYECKON AMCCOLMUALMM KHUCIIOT,
1.3 LIEJIOYE M COJIEH, IOJHBIE W COKpAllEHHBIE YPAaBHEHUs DPEaKLUU

WOHHOr0 0OMeHa

14 pPacKpbIBaTh CYLIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIIMI
MIOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOT0 OanaHca 3TUX peaKkui

1.5 IIPOBOAUTD PACUYETHI IO YPABHEHUIO XUMUYECKON PEAKIINU

ITo Ttemam: «HemeTamnpl U UX coequHeHUSI» U «MeTamibl U UX

COCANHCHU A

XapakTepHU30BaTh (OMUCHIBATH) OOITHE U CIIEIUPUICCKUE XUMUYECKHE
21 CBOMCTBA TPOCTBIX W CIOXKHBIX BEIIECTB, MOATBEPKIas OMKMCAHUE
MIpUMEepaM MOJIEKYJIIPHBIX M MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX

XUMHUUYECKUX PEAKLIHI

29 COCTaBJIATh YPABHCHUS peaKI.IPIfI, MOATBECPKAAOIINX CYHICCTBOBAHHNC

FeHEeTHUYECKON CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIAaCCOB

IMPOrHO3UPOBATH CBOMCTBaA BCHICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
2.3 BO3MOXHOCTHU MPOTCKAHUA XUMHUYCCKUX HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

CJIeZIOBaTh ~NpaBUJIaM  IIOJIb30BAHMS XHMHYECKOH TOCyIoW W
1abopaTopHbIM O0OpYIOBAaHUEM, a TaKXKe MpaBWIIaM OOpAIICHHS C
2.4 BCIICCTBAMU B COOTBCTCTBHMHM C HWHCTPYKOHUAMH 110 BBIIIOJHCHHIO
Ja00paTOPHBIX XUMHUYECKUX OIMBITOB MO MOJYYCHUIO M COOMPAHUIO

F83006p33HBIX BCIICCTB (aMMI/IaKa " YIJICKUCIIOTO ra3a)

IPOBOAUTH PEAKIMH, IOATBEPXKIAIONIME KAa4eCTBEHHBIH COCTaB
Pa3MMYHBIX BEUIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
2.5 Opomuna, womua, KapOoHar, ¢ochar, cuIUKaT,  cyabdar,
THJIPOKCH/INOHBI, KaTHOHBI aMMOHUS, MOHBI HM3YYCHHBIX METaJIOB,

MPUCYTCTBYIOILIUE B BOJHBIX paCTBOPAX HEOPTraHUYECKUX BELIECTB

3 ITo Teme: «XuMHS U OKpyXKarolas cpeaa»

31 pacKkpbIBaTb  CMBICII  OCHOBHBIX  XUMHYCCKUX MOHSTHH: HI[K
BCIICCTBA, KOPPO3UA MCTAJUIOB

32 INPUMCHATbL OCHOBHBIC OIICpaliin MBICITUTEIbHOH ACATCIBHOCTH —

aHAIM3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTeMaTU3alIUIO,
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BBIABJICHUC HNPUYUHHO-CICACTBCHHBIX CBsA3EM — L U3Y4YCHUA
CBOICTB BCIICCTB U XUMHYCCKHX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC

METO/bl TO3HAaHUA — HaONIoJIeHne, HW3MEpEeHHe, MOJEIUPOBAHHUE,

HKCIIEPUMEHT (peanbHbIN U MBICIICHHBIH )
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INPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 HepBOHa‘-IaJ'IBHBIe XUMHUYCCKUEC ITOHATUA

[Ipenmer xumuu. Posib XMMHUM B KM3HM 4ejoBeKa. XUMHUsS B CUCTEME Hayk.
11 Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHoe COCTOSIHUE

BCIIICCTB

12 ITonstue o MCTOJaX MMO3HAaHUA B XUMHH. Yucrtoie BEIICCTBA U CMCCH. CHOCO6I>I
pa3aeiieHust cMecei

13 ATOMBI ¥ MOJEKYNbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHYECKHUX
a5eMeHTOB. [IpocTble U ClloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

XuMu4YecKas (I)OpMy.Ha. BaneHTHOCTE aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
14 IIOCTOAHCTBA cocCTtaBa BCIICCTB. OTtHocUTeNnbLHAS aTOMHas mMacca.
OTtHOCUTENIbHAS MOJICKYJIsApHas Macca. MaccoBas J0JIA XUMHUYCCKOI'O 3JICMECHTA

B COCAUMHEHUU

KomnuectBo BemiectBa. Mosb. MonsipHas macca. B3anmocBsA3b KOIMYECTBa,
1.5 Macchl M 4HcCIa CTPYKTYPHBIX €IWHHUIl BemiectBa. Pacu€rel mo ¢opmynam

XUMHNYCCKHX Coe,Z[I/IHeHI/Iﬁ

dusnyueckre ¥ XUMHYECKUE SIBIICHUS. XUMHYECKas peakius U e€ MpPU3HAKH.
1.6 3aKOH cOXpaHEHHs] MacChl BellecTB. XUMHUUeckue ypaBHeHus. Knaccudukamus

XHUMHUYCCKUX peaKL[I/Iﬁ (COCI[I/IHGHI/ISI, Pa3JIOKCHUA, 3aMCIICHUA, O6M€Ha)

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYA0M, C TpaBUIIAMHU
paGoTel B saboparopu U npuéMamMu oOpalleHuss C J1abopaTOPHBIM
o0opynoBaHUEM, H3yYeHHE M ONucaHue (QHU3UYECKHX CBOWCTB 0O0pasiioB
HEOPraHWMYECKMX BEIIeCTB, HaOmoneHne (u3nyecknx (IUIaBICHUE BOCKA,
TasHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIIEHWE W KOHJICHCAINS BOJBI) U
XUMHYECKUX  (TOpeHHue CBeYd, MPOKAJTUBAaHUE MEIHOW  IMPOBOJIOKH,
1.7 B3aUMOJICKICTBUE MeJla C KHCIOTOHM) SBJICHUM, HAOMIOJEHWEC M OIHCaHUE
NPU3HAKOB NPOTEKAHUS XMMUYECKHX peakiuuil (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEpHOW KHCJIOTHI C XJIOPUIOM Oapusi, pa3ioKeHue
ruapokcuaa Meau(ll) mpu HarpeBaHuM, B3auMOJECICTBHE JKele3a C PacTBOPOM
comu meau(ll), usyuenme cnocoboB pasjeneHus cMeceil (C TOMOIIBbIO MarHuTa,
buIbTpOBaHWE, BBHIMMAPUBAHUE, MUCTHIULIIMS, Xpomarorpadus), MpOBEICHUE

OYHCTKHU HOBapeHHOI\/’I COJIH, Ha6J'IIOJICHI/Ie " OITMCAHUEC PE3YJILTATOB ITPOBCACHHUA

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO 46

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLEOBPA30BATEJ/IbHOE 16.09.26 11:05 (MSK) CepTudukaT 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3USA N2 5 I.®EOZ1IOCUN PECMYBJINKU KPbIM",
Noiiko EneHa CTaHWCnaBoBHa, AVPEKTOP




OIlbITa, WIUIIOCTPUPYIOLICTO 3aKOH COXpPAaHCHUSA MACChbl, CO3daHHC Mozeaeu

MOJIEKYJI (I1apOCTEP>KHEBBIX )

2 Baxwneimne npeaACTaBUTCIIN HCOPIraHNYCCKUX BCHICCTB

Bo3gyx — cmech razos. CocraB Bo3zayxa. Kucnopon — 3j€MEHT U HpOCTOE
BemecTBo. HaxokaeHue kuciaopona B MpHUpoAe, GU3UUECKHE W XMMHYECKHE
2.1 cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciaopoaa. CrocoOb
MOJYYEeHUsI KHCIopoJga B JabopaTOpuM M IPOMBIILICHHOCTH. KpyroBopor

Kkucaopoja B mpupoje. O30H — ajutoTponHas MoupUKalus KUCIopoia

TernoBoii 3 ekt XuMUIECKoN peakIiy, TEPMOXUMHUECKUE YPaBHEHUS, IK30-
2.2 Y DHJIOTEPMUYECKHE peaKIuu. TOIIMBO: Yroiib U METaH. 3arps3HeHue BO3yXa,

YCUJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHHue 030HOBOTO CITIOS

Bomopon — anemeHT u mpocToe BemiecTBo. HaxoxkmeHne Bomoposia B MPUPOIE,
2.3 ¢u3nyeckue W XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI TOTyYCHUS.

Kuciaore! u comu

2.4 Monsipablii 00bEM razoB. Pacuérsl 10 XUMUYECKUM YPaBHEHUSIM

dusnyeckrue cBoMcTBa BOABL. Boma kak  pactBopuTENnb. PacTBOpBL
Haceiiennsie 1 HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTh BEIIECTB B BOJIE.
25 MaccoBasi 1ois BemiectBa B pacTBOpe. XHUMHUYECKHME CBOMCTBA BOJIBIL.
' OcHoBaHusa. Ponb pacTBOpoB B NpupoJe M B KU3HU uenoBeka. Kpyrosopor
BOABl B Mpupoje. 3arps3HEHUE MPUPOAHBIX BoA. OXpaHa U OYMCTKA

MPUPOJHBIX BOJT

Knaccudukanus Heopranmdeckux coenuHeHui. Oxcunbl. Knaccudukarus
26 OKCHJIOB: cosieoOpasyromue (OCHOBHBIC, KHCJIOTHBIC, aMQpOTEepHbIE) U
HeconeoOpazyrone. HomeHkinarypa okcuaoB. Dusndeckne M XUMHUYECKHE

CBOICTBa OKCHIOB. HOJ'Iy‘IeHI/IC OKCHAOB

OcHoBanus. Knaccupukanus ocHOBaHMM: IIETOYM U HEPACTBOPHUMBIE
2.7 ocHoBaHUs. HoMeHknaTypa ocHOBaHHM. PU3MYECKHE U XUMUYECKUE CBOMCTBA

ocHoBaHui. [lonyuenrne ocHoBaHUM

Kucnorer. Knaccuduxamus xucinor. Homenkmatypa kucinor. dusnueckue u
2.8 XUMHYECKHE CBOMCTBa KUCIOT. Psan aktuBHoctu MeTaiioB H.H. bekerosa.

HOHy‘-ICHI/Ie KHUCJIOT

29 Comu. Homenkiarypa comneil. @u3nyeckue M XMMHYECKHE CBOWCTBA COJIEH.
[Tonyyenue conen

2.10 ['eHeTnveckas CBsA3b MEXAY KJIaCCaMU HEOPTAHMYECKUX COSAMHEHUN
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XUMHUECKUI  SKCIEPUMEHT: KaueCTBEHHOE ONpEAEICHHUE  COAEp’KaHUsS
KHCJIOpO/ia B BO3AyXe, MOJy4YeHHE, cOOMpaHue, paclio3HaBaHWE M H3YyUCHHE
CBOMCTB KHMCIIOpOJia, HAONIOIEHHE B3aMMOJICHCTBUS BEIIECTB C KUCIOPOIOM U
yCTIOBHSI BOSHUKHOBEHHS U MPEKPAILEHUS TOpeHus (moxapa), 03HaKOMJICHUE ¢
oOpazlilaMi OKCHJIOB M OIMCAaHHWE HX CBOWCTB, IMOJy4YeHHE, cOOUpaHue,
pacno3HaBaHWEe M HW3Y4YEHHE CBOICTB BOJOpoja (TOpeHHe), B3auMOACHCTBUE
Bogopoaa ¢ okcugom Menu(ll) (BO3aMOXHO HCIIONB30BAHKNE BHICOMATEPHAIIOB),
HaOmo/leHue 00pa3loB BEIIECTB KOJIWYECTBOM | MOjib, HCCIEAOBaHUE
0COOEHHOCTEH pPACTBOPEHMsI BELIECTB C PA3IMYHOW  PacTBOPUMOCTHIO,
211 MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIIEHHOW MAacCOBOM J0JIE pacTBOPEHHOTO
' BEIIECTBA, B3aWMOJEUCTBHE BOJBI C MeTaIaMd (HaTpueM U KalbLIUEM)
(BO3MOXHO HCHOJNb30BaHUE BUJCOMATEPUATIOB), OIpPENIEICHHE pPAaCTBOPOB
KACIOT M WIeJIoYe ¢ MOMOIIBI0 HHAMKATOPOB, MCCIEOBaHHE 00pa3lioB
HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAONIOJEHUE W3MEHEHUS
OKpacKM WHAWKATOPOB B pAcTBOpPAax KHCIOT W INEJNOYEH, W3ydeHHe
B3auMoeicTBuss okcuga menu(ll) ¢ pacTBopoM cepHOM KHUCIOTBI, KHUCIOT C
MeTallJIaMH, peaklnii HeUTpanu3aluu, MoydeHue HEPaCTBOPUMBIX OCHOBAHHIM,
BBITECHCHHE OJHOIO0 MeTajula JApPYrUM M3 pacTBopa COIHU, pEIICHUe
HKCIEPUMEHTANBHBIX 3a/a4 10 TeMe «BakHelIme KIacchl HEOPraHWYECKUX

COETUHEHUI

[Tepuoanueckuii 3akoH u [lepronnueckas cucTeEMa XUMUYECKUX 3JIEMEHTOB
3 .. MenaeneeBa. CtpoeHre aTOMOB. XUMHUYECKas CBSI3b. OKUCIUTENBHO-

BOCCTAHOBHTCJIbHBIC PCAKIIUHN

[lepBbie TOMBITKM KIACCU(UKAIIUU XUMUYECKUX dyeMeHTOB. [loHatue o
a1 rpynmnax CXOJHBIX AJIEMEHTOB (IETOYHbIE W IIEJIOYHO3EMEIbHbIE METaIbI,
raJloreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIe

OKCHIBI U TUAPOKCHUIBI

[lepnonnueckuii 3akoH. [lepnonnueckas cuctemMa XuMu4ecKkux 3yeMenToB J[. 1.
Meneneesa. Koporkonepuognas u JUIMHHOIIEpUOAHAS b opmbl
3.2 [lepuoguueckoit cuctembl xumudeckux asemeHtoB JI.MI. Meunneneesa.
[Iepuonpr u rpynmsl. @U3HYECKHI CMBICT MHOPSAKOBOIO HOMEpA, HOMEPOB

nepruoaa U rpyIIbl 3JICMCHTA

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oromnbl. Dnektponbl. CTpoeHue

3.3 QJICKTPOHHBIX 000JIOUEK aTOMOB IMECPBBIX 20 XMMHYECKHX DJIEMCHTOB

[Tepuoguueckoit cucremsl .M. MenzaeneeBa. XapakTepucTuka XMMUYECKOT O
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3JIEMEHTA MO ero nonoxxenuto B Ilepuonnueckon cucreme .M. Menneneesa

3aKOHOMEPHOCTH HM3MEHEHHUS paauyca aroOMOB XHMMHMYECKHX DJIEMEHTOB,
METAJIMYECKUX M HEMETAJNIMYECKUX CBOMCTB IO IpynmaM M IEpHOJAM.
3.4 3nauenue [lepmonnueckoro 3akoHa u Ileprnoauueckoll cUCTEMbl XMMHYECKHX
JJIEMEHTOB U1 pa3BUTHA Hayku W npaktuku. J[.MI. MenneneeB — yd€Hblli U

rpaKIaHUH

35 Xumnueckass cBs3b. KoBaneHTHass (mosisipHass W HENOJSIpHAsl)  CBSI3b.
DIIEKTPOOTPULATENIBHOCTh XUMUYECKHX 3J1€MEHTOB. MIOHHAs CBA3b

36 Crenens oxuciaeHus. OKUCIHTEILHOBOCCTAHOBUTCILHBIC pCaKknuu. Hpoueccm

OKHCJICHHS U BOCCTaHOBJICHMA. OKUCIUTENIN U BOCCTAHOBUTEIIH

XVUMUYECKUH JKCIEPUMEHT: U3y4YeHHe O0OpaslloB BEHIECTB METaUIOB U
37 HEMETAJUIOB, B3aMMOJICUCTBUE THUIAPOKCHUJA IIMHKA C PAacTBOpaMH KHUCIOT H
uiesnouel, MpOBEACHUE OINbITOB, WUIIOCTPUPYIOUINX MPUMEPHI OKHCIUTEIIBHO-

BOCCTAHOBUTCIIBHBIX pCaKHI/Iﬁ (ropeHHe, pE€aKun pa3jioKCHUI, COG,I[I/IHGHI/ISI)

9 KUIIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 BemectBo 1 xumnueckas peakuus. [loBropenue

[Tepuoanueckuit 3akoH. [lepuonnueckas cucrema XuMHIECKUX 3aeMeHToB J1.1.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB
1.1 XUMHYECKUX DJIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kaaus, KaJbLHUs H HUX
COEIMHEHU B COOTBETCTBUM C MOJIOXKEHHEM 3JeMeHTOB B Ilepuomnueckoit

CUCTCMC U CTPOCHUCM HUX aTOMOB

CtpoeHre BemIeCTBAa: BHJABI XHMHUYECKOW CBSI3U. THUIBI KPUCTALTUYECKUX
pEmETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT TUIIA KPUCTAINIMYECKON pEIETKH
19 U BUAa XuMu4eckor cBsizu. Kimaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX
' BelIeCTB (MEXIYHApPOAHAs U TpUBHAIbHAs). XUMHUECKHE CBOMCTBA BEILIECTB,
OTHOCSIIIMXCS K  Pa3IM4YHBIM  KJIacCaM  HEOPTaHWYECKHX  COCIUHECHUH,

ICHECTUYCCKAsA CBA3b HCOPraHUYCCKUX BCIUICCTB

Knaccugukanus XuMUIeCKUX peakuii o pa3IuyHbIM MPHU3HAKAM (110 YUCITY U

13 COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(deKTy, Mo
W3MEHEHHUIO CTEMEHEeH OKHCIEHUS XMMHYECKHX A3JIEMEHTOB, MO0 0OpaTHUMOCTH,

[0 YYacTUIO Karajau3aTopa). OK30- M  OJHIOTEPMHMUYECKHE DPEAKLUH,
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TCPMOXUMHNYCCKHUEC YPABHCHUA. IlonsTue o CKOpOCTHU XUMHUYECKOH pCaKknuuu

[TonsiTne 00 0OpaTUMBIX M HEOOPATHMBIX XMMHYECKUX peaknusx. [ToHsTue o
14 TOMOT'CHHBIX U F€TEPOrCHHBIX peakiusx. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.
@DakTOphl, BIUAIIIAE HAa CKOPOCTh XUMHUYECKOW pEaKIMh U TOJOXKECHUE

XUMHNYCCKOI0 paBHOBCCHUA

OKHCAUTENBHO-BOCCTAHOBUTENBHBIE  PEAKIIMH, 3JIEKTPOHHBIN Oananc
15 OKHMCIIUTEIIbHO-BOCCTAHOBUTENBbHOM  peakuuu.  CocraBiieHWE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUH C HCIOJb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopust 3IEKTPOTUTUUECKON TUCCOLUMALUU. DJIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karuonsl, aHnoHbl. MexaHu3M AMCCOLUAIMN BEUIECTB C Pa3IMUYHBIMU BUAAMU
xuMu4eckoil cBsizu. CreneHb aucconuanuu. CUiIbHBIE U c1a0ble SJICKTPOIUTHI.
1.6 Peaknuu noHHOro oOMeHa. YCIOBUS NMPOTEKAHUSI PEaKIMii HOHHOTO OOMEHa,
MIOJIHBIE M COKpallEHHbIE HOHHBIE ypaBHEHUs peakiuil. CBoWcCTBa KHUCIOT,
OCHOBAaHMM M COJieH B CBETE TMPEACTaBICHUU 00 DIICKTPOIUTHUCCKON

Jucconranuu. KauecTBeHnnbIe p€aKuu Ha HOHBI. ITonsrue o TuapoInu3C coei

XuMuuecku OKCIICPUMCHT. O3HAKOMJICHUEC C MOACIAMH KPUCTATIINYCCKUX
penIéTOK HEOpraHWYeCKUX BEIIECTB — METAIOB M HeMmeTauioB (Tpadura n
arMasza), CJIOKHBIX BEIIECTB (XJIOpHAA HATpusl); MUCCIEAOBAHHE 3aBUCHUMOCTH
CKOPOCTH XUMHUYECKOW pEaKIMH OT BO3ACHCTBUS pa3IMYHBIX (PAKTOPOB;
HCCIEIOBAaHUE  BJIEKTPONPOBOAHOCTH  PACTBOPOB  BEIIECTB,  IIporecca
17 JMCCOIMAIMU  KHUCJIOT, Ienodeil u conell  (BO3MOXHO HCIOJIB30BaHUE
' BUJICOMATEPUATIOB); TPOBEICHHUE OIBITOB, WJUIIOCTPUPYIOIIUX TMPU3HAKU
MPOTEKAHUS peaKIfii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BHIACICHHE Ta3a,
o0pa3oBaHME BObBI); OIBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIX PEaKIHi (TOPEHUE, PeakIHH Pa3IoKEHUs, COCANHECHN),

pacCrno3HaBaHuC HECOPTraHNUYCCKUX BCHICCTB € IMOMOIIBIO KAYC€CTBCHHBIX peaKI_II/Iﬁ

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

2 HemeTannsl 1 UX COeAUHEHUS

OO6mrast  xapakTepucThKa TajoreHoB. (OCOOCHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIe cTeneHnu okuciieHus. CTpoeHne B (GU3HMIECKHE CBOMCTBA MPOCTHIX
21 BEILIECTB — TaJoreHoB. XHMHUYECKHE CBOICTBAa Ha TMpUMEpe XJopa
' (B3aMMOJEHCTBHE C METaUlaMd, HEeMeTajlJlaMH, MiejodamMu). XJIOPOBOJIOPO.
ConsiHast KMCIIOTa, XMMUYECKUE CBOMCTBA, MOJIy4YE€HUE, MpUMEHEHHe. JleiicTBre

XJiopa 1 XJO0pOoBOAOPOda HAa OpPraHU3M 4YCIIOBCKA. Baxkueimme XJIOpHUAbI U UX
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HaxO0X/JIEHUE B MIPUPOJE

OO6mrast xapakrepuctuka 3yeMeHToB VIA-rpynmbl. OcCoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u pusnueckrue cBOWCTBA
MPOCTBIX BEIIECTB — KHUCIOPOJa W Cepbl. AJUIOTPONHBIE MOIU(PHUKAIUU
KHCIIOpOJia U cepbl. XMUMHYECKHE CBOMCTBa cepbl. CepoBOIOpOJ, CTpOEHHUE,
¢busznueckue W XUMUYeckue cBoiicTBa. OKCHUIBl Cepbl KaK IMpeICTaBUTENH
25 KHUCTIOTHBIX OKcHA0B. CepHasi KHCIIOTa, (PU3HUECKHE U XMMHUYECKHUE CBOWCTBA
' (oOmue Kak MpeacTaBUTENs Kiacca KUCIOT U crenuduueckue). XUMHUECKUe
peaxkiuu, JeKallle B OCHOBE NMPOMBIIUIEHHOIO Cloco0a IMOMy4YeHUs CEpHOM
kuciotbl. Ilpumenenne. Coiin CEpHOM KHCIOTHI, KAU€CTBEHHAs peakuus Ha
cynbdar-uoH. Haxoxxaenue cepsl U €€ COeTUHEHUI B mpupojae. XUMHUECKOe

3arpsA3HCHHUC Opr)KaIOH_[eﬁ Cpeabl COCAUMHCHUAMH CCPLBI (KI/ICJ'IOTHLIG JOXKIHU,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPALICHHS

OOmas xapakrepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUS. A30T, paclipoCTpaHEHHUE B IPUPOJIE,
¢u3nueckue U XuMH4Yeckue cporictBa. KpyroBopor asora B npupoje. AMMUax,
ero (u3MuecKue U XUMHUYECKHE CBOWMCTBA, MONydeHHe U mnpuMeHeHue. Conu
aMMOHMsI, HX (U3MYECKHMEe W XUMHMYECKHE CBOMCTBa, IPUMEHEHHE.
2.3 KauecTBeHHast peakuysi Ha MOHBI aMMOHUS. A30THasi KHMCIIOTa, €€ MOJIy4YeHHE,
¢u3nveckne M XHMMHUYECKHE CBOWCTBa (0OIIMEe Kak MpPEJCTaBUTENS Kiacca
KUCIOT U crneuuduueckue). Mcrnonb3oBaHue HUTPATOB M COJEH aMMOHHS B
Ka4yeCTBE MUHEPAJbHBIX yJOOpeHUil. XUMHUECKOe 3arpsi3HEHHE OKpYXKarolei
Cpebl COSMHEHMUSIMU a30Ta (KUCIOTHBIE JI0XK/IU, 3arpsA3HEHHUE BO3/1yXa, TOYBBI

1 BOZOEMOB)

®ocdop, amnorponHsle Moaudukanuu dochopa, PU3NIECKUE U XUMHUECKHE
24 croiictBa. Oxcun dochopa(V) u dochopHas xuciora, QuUINIECKHE W
XMMHYECKHE CBOICTBa, momydeHue. lcmomp3oBanme ¢dochaToB B KadecTBe

MUHEPATBHBIX YI00OpEeHUN

OObmas xapaxtepuctuka 31eMeHToB IVA-rpymnmbel. OcoOeHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIC CTENEHH OKHCICHHs. YTJEepPOJ, aJUIOTPOITHBIC
MOIU(UKALMY, PacIpOCTpaHEeHHEe B MNpupone, (U3NYECKUe U XUMHUYECKUe
2.5 coiictBa. Ancop6rusi. KpyroBopor yriaepoaa B mpupone. OKcuabl yriepona,
X (u3nYecKkne M XUMHUYECKHE CBOWMCTBA, NICHCTBHE Ha JKUBBIC OPTraHU3MBI,

MMOJY4YCHHUC U ITPUMCHCHUC. DKoJIOTHYECKHE HpOGJ’IeMBI, CBA3aHHBIC C OKCHI0OM

yriepoaa(lV); rumore3a rinobanbHOro MOTEMJICHHUS KJIMMAaTa; MNapHUKOBBIN
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spdexT. YrompHas KHcIoTa M €€ Ccomu, HUX (PU3MUECKHMEe U XHUMHYECKHE
CBOMCTBa, MOJIyueHUE W NpuMeHeHue. KadecTBeHHas peakiust Ha KapOoHAT-
noHbl. VMcnonb3oBanue xkapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO3SICTBE

[TepBoHavanbHbIe TTOHATHS 00 OPraHUYECKHX BEIIECTBaX KaK O COEIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, STWJIEH, AalEeTHJIeH, 3TaHOJ, IJIMIEPUH, YKCYCHas
26 kucnora). Ux cocraB u xumudeckoe crtpoeHue. llonarue o Ouonoruyecku
' BXHBIX BEIECTBAX: JKHpaX, OenKax, YIrJieBojgaX — W HX POIU B KHU3HHU
yeyoBeka. MarepuanbHO€ €IUHCTBO OPraHMYeCKMX MW HEOPTaHMYeCKHX

COeIMHEHUN

Kpemuuii, ero ¢usnyeckue # XHMHYECKHE CBOWCTBA, IOIY4YECHHUE U
npumenenue. CoeauHeHuss KpeMmHHS B mpupozge. OOmue mnpeacTtaBieHus o0
”7 okcune kpemuus(1V) u kpemHHeBOH KucioTe. CHIMKATHI, UX UCIOIb30BAaHUE B
' OBITY, MEUIIMHE, MPOMBIILICHHOCTH. BaxkHele cTpouTeNnbHbIE MaTeprabl:
KepaMuKa, CTEKIIO, IIEMEHT, OeToH, >kene300eToH. [Ipobmembl Oe3omacHOro

HCIIOJIB30BaHUSA CTPOUTCIBbHBIX MaTCPpHUaIOB B HOBCGI[HGBHOﬁ KHU3HHU

XUMHUYECKUH HSKCHEPUMEHT: H3Y4YeHHE 00pa3loB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IPOBEJCHUE KAYECTBEHHBIX PEaKIU Ha XJIOpUI-
MOHBl W HaONIOJeHUE NPHU3HAKOB HUX MPOTEKaHUS; OIbIThl, OTpa)Karollue
busznyecKkue U XUMUYECKHUE CBOMCTBA TaJIOTEHOB U WX COETUHEHUH (BO3ZMOXKHO
UCIOJIb30BAaHUE BHUJCOMATEPHATIOB); O3HAKOMJICHHE C 0Opas3lamu XJIOpHI0B
(raJoreHuIoB); O3HAKOMJICHWE C oOpaslnaMu cepbl M €€ COCJIMHCHUSIMU
(BO3MOXKHO ~ HMCHOJIb30BaHUE BHUACOMATEpPUATIOB); HAOIIOJCHUE TMpoIecca
o0yrnuBaHus caxapa MOJ JeHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOW KHCIIOTHI;
M3YyYCHHE XMMHYECKUX CBOWCTB pa30aBIIEHHOW CEpPHOM KHCIOTHI, MPOBEIACHUE
2.8 Ka4eCTBEHHOM peaknuu Ha cynb}ar-moH u HaOMIOACHWE Tpu3HaKa ¢
MPOTEKaHUsI; O3HAKOMJIEHUE ¢ (M3MYECKUMHU CBOMCTBAaMU a30Ta, ¢ocdopa u ux
COCMHEHHI (BO3MOXXHO HCIOJB30BAaHUE BUICOMATEPHUANIOB), 0OpaslaMu
a30THBIX U PocOopHBIX ynoOpeHuit; monydeHne, coOMpanue, paclo3HaBaHUE U
U3Y4YE€HUE CBOMCTB aMMMaKa; MPOBEIACHHME KAUECTBEHHBIX pPEAaKIMil Ha HOH
aMMoHHsT W (ocdar-moH W U3ydeHHE TIPU3HAKOB WX NPOTEKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MEAbIO (BO3MOXKHO
UCIOJIb30BaHUE BHJCOMATEPUANIOB); H3YUYEHHE MOJeNeH KpUCTAJUIMYECKHX
pemérok anmasza, rpadura, ¢yuIepeHa; O3HAKOMIEHHE C IPOLECCOM

a7icopOIM pacTBOPEHHBIX BELIECTB aKTUBHPOBAHHBIM YITIEM U yCTPOWCTBOM
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IPOTHUBOrasa; IMOJyueHHe, coOMpaHue, pacrno3HaBaHWE U U3YYCHHE CBOICTB
YIJIEKUCIIOTO Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- u
CHWJIMKAT-UOHBl M M3y4CHHE TPU3HAKOB HUX IPOTEKAHUS; O3HAKOMIIEHHE C
IPOAYKIMEH CUIMKATHOM NPOMBIIUIEHHOCTH; pEIIEHUE HKCIEPUMEHTAIbHBIX

3aJ1a4 0o Teme «BaxkHellne HeMeTalllIbl M UX COSAUHCHUI

3 Mertauisl ¥ UX COEIUHEHUS

O6ma;1 XapPaKTCPUCTUKA XUMUYCCKUX 3JICMCHTOB — MCTAJUIOB HA OCHOBAHUH HUX
nonoxkenuss B Ilepumommueckor cucreme xumuueckux snemeHtoB .U
3.1 MenpeneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTayuinyeckas CBs3b U
METa/NIMYecKasi KpUCTANIMUECKass peleéTka. ODJIEKTPOXUMUYECKHM  pAan

HaIpsHKEHUN METaJIOB

dusnueckrue U XUMHUYECKHE CBOicTBa MeTayuioB. OOmMe crnocoObl MomyyeHus
3 MeTasuioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YYT'YH, JIOPATIFOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIUIEHHOCTH

[[lenounple Metayuiel: monokeHue B Ilepuogudeckoil cucreMe XUMHUYECKUX
sanemeHnToB .M. MenzeneeBa; CTpoOeHUE UX aTOMOB; HAXOXIACHUE B MPUPOJIE.
3.3 dusnyueckre 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamust). OKCHUIIBI 1
TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue IIEeTOYHBIX METAIOB U HX

COEeqUHEHUN

[[lenoyHo3emMenpHplE  METAUIBl MarHUd M KaJbLUW: IIOJIOKEHUE B
IIepunonnueckoii cucreMe xuMmuueckux aauemeHToB 1.1, Menneneesa; ctpoenue
3.4 X aTOMOB; HaxOXJEHHE B mnpupone. Puznueckue M XMMHYECKHE CBOMCTBA
MarHusi U Kanblusg. BakHelime coequHEeHUs KaiublMsl (OKCHJ, TUIAPOKCHL,

conn). JKEcTKocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

AmoMHuHMI: TIONIOkKEHWE B [lepuoguyeckoil cUCTEME XMMHUYECKUX 3JIEMEHTOB
a5 JI.1. MenneneeBa, CTpoeHHE aTroMma; HaxOXJeHHWE B mpupone. Dusnyueckue u
XMMHUYECKHE CBOWCTBA alfOMUHHS. AM(OTEpHBIE CBOMCTBA OKCHJIA U THPOKCHIA

AJTFOMUHUA

Keneso: nonoxenue B [lepuoanueckoil cucreme XuMuyeckux 3neMenToB .M.
36 MenperneeBa; CTpOEHUE aToMa; HaxoxkiacHue B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuabl, ruapokcuabl u conu kenesa(ll) u

xene3a(lll), mx coctaB, CBOMCTBA U TTOJTyYCHUE

37 XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMyd METAJUIOB U CILJIaBOB,
X (U3MYECKUMU CBOWCTBAMH; HM3yU€HHUE pE3yJbTaTOB KOPPO3UU METAJUIOB
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(BO3MOXXHO HCIIO0Ib30BAHUE BHJIEOMATEPHUAJIOB), ocoOeHHOCTeH
B3aUMOJICUCTBUSL OKCHJAa Kajbllusg M HATpUs C BOAOW (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPUAIIOB); HMCCIICIOBAHUE CBONCTB KECTKOM BOJBI;
mporecca TOpeHusi JKele3a B KHCIopoae (BO3MOXKHO —HCIIOJNb30BaHHE
BHJIEOMATEPHUAIOB); MPU3HAKOB MPOTEKaHUsI KaYECTBEHHBIX PEAKLMIl Ha MOHBI
(Maraus, Kaiublius, agromunus, nuHka, sxeneza(ll) u xenesa(lll), memu(ll);
HaOJIOZICHUE M OMHCaHUE MPOILIECCOB OKpAIIUBaHUs MJIAMEHU MOHAMHU HATPUS,
Kamuss W Kaublus ~ (BO3MOXXHO  HCIOJB30BAHHE  BUIEOMATEPUAJIOB);
uccienoBaHne aM(OTEPHBIX CBOMCTB THIPOKCHIA ATIOMHHHS W THUAPOKCHIA
[IMHKA; PEIIeHNE IKCTIEPUMEHTANIbHBIX 3a/a4 10 TeMe «BaxHelme MeTamibl U

HUX COCIUHCHUS)

4 XUMHS U OKpY>Karollas cpesia

Hosrlie MaTepurajibl 1 TCXHOJOI'NH. BeH_[CCTBa n MaTrcpualibl B HOBC@I[HGBHOI‘/’I

J)KHU3HM 4YEJIOBEKa. XUMHS U 300pPOBLC. be3omacHoe ucmnonp30BaHUE BEIIECTB U

1 XUMHYECKUX peakinuii B ObiTy. [lepBas momMomis Mpu XUMHUYECKUX OXKOTaxX H
OTpaBJICHUAX
OCHOBBI ~ JKOJIOTMYECKOW  TIPaMOTHOCTU.  XHUMHUUYECKOE  3arps3HEHue
42 okpyxatomert cpeabl [1JK. Poib xuMuu B perieHUH 3KOJOTHYECKUX MTPOOIEM.
' [IpupogHbie UCTOYHUKHA YTIIEBOJOPOJOB (Yrojb, HPUPOAHBIA Ta3, HE(DTh),
MPOAYKTHI UX MepepaboTKU, UX POJIb B OBITY M MPOMBIIUIEHHOCTH
43 XUMHYECKHUI IKCIIEPUMEHT: U3ydeHHEe 00pasloB MaTEepPHAIOB (CTEKIIO, CTUIABBI
' METaJIJIOB, MTOJUMEPHbBIE MaTEPUAIIBI)
[LOKYMEHT MOAMMCAH 3MEKTPOHHOI NOAMMUCHIO >4
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IMPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3VJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIEI'O OBPA3OBAHUS

Kon IIpoBepsieMble TPeOOBAHUSA K NMPEIMETHBIM Pe3yJibTaTaM
MPOBEPAEMOro 0a30BOTr0 YPOBHSI OCBOEHHS OCHOBHOII 00pa3oBaTe/IbHOM
TpedOBaHMS NMPOrpamMMbl OCHOBHOI'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

1 IIpencraBnenue:

O IMI03HAaBAaEMOCTU SIBJICHUI MpPUPOAbI, MOHUMaHUE OOBEKTUBHOMI
3HAYUMOCTH OCHOB XMMHMUYECKON HAyKH KakK 0O0JacTH COBPEMEHHOIO
1.1 €CTeCTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl U MPAKTUUYECKOM
JESTEIbHOCTH 4YEJIOBEKAa B YCIIOBUSX COBPEMEHHOIO OOIIECTBA;

IMOHMMAaHHE MECTAa XUMHHU CPEIN APYTUX €CTCCTBECHHBIX HAYK

O HAaYYHBIX MCTOAAxX IMO3HAHHWA, B TOM YHUCJIC SKCIICPUMCHTAJIBHLIX U
12 TCOPCTUUCCKUX METOAAX HCCICAOBAHUA BCHICCTB W U3YUYCHUA
XUMHNYCCKHUX peaKI.[HfI; YMCHHUEC HCIIOJIB30BAaTh MOJCIN JJIA

00BSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

o chepax mpodeccHoHaTBHON NESATENBHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSX
13 XMMUYECKOH HayKH, YTO ITO3BOJIUT OOYYaIOIIMMCS pPaccMaTpUBATh
' XUMUIO Kak cdepy cBoeit Oymymiei mpohecCHOHATbHON ASITENbHOCTH
U cHenaTh OCO3HAHHBIM BHIOOP XMMHUHM KakK NMPOQMIIBHOTO MpeaMeTa

MIpH MepeXo/ie Ha YPOBEHb CPEIHEro 00IIero o0pa3oBaHus

Bragenue cuctemMoll XWMHYECKMX 3HAHMM M yMEHUE NIPUMEHSATH

CUCTCMY XUMHUUYCCKUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

Bﬂ)KHCfIIHPIG XUMHUYCCKHUEC ITOHATHA: XI/IMI/ILIGCKI/II\/JI DJICMEHT, aToOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHASA U
HEOJHOPOAHAs] CMECh, OTHOCHUTEIbHBIE aTOMHAasi U MOJEKYJIspHas
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJb, MOHHpHaSI Macca, MOJISIpHBIfI
21 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb (CpemHsisA), XUMHUYECKas
' peakiys, peaKkIuh COCIUHEHUS, PEaKIUu PA3JIOKECHUS, PEaAKIUH
3aMeIleHus, PEeaKIMu OOMEHa, TerIoBOM 3¢ (EKT peakiuu, 3K30- U
SHAOTEPMUUECKUE PEAKIMH, PACTBOpP, MaccoBas 0N XMUMHUYECKOIO

9JICMCHTA B COCIUMHCHUH, MAaCCOBas1 OOJII U IPOUCHTHAasA KOHUCHTPALIUA

BELIECTBA B PACTBOpPE, AP0 aTOMa, DJIEKTPOHHBIN CIIOW aToMa, aTOMHAs
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opOuTanb, paauyc aTroma, BaJIEHTHOCTb, CTENEHb OKHCICHUS,
XUMHUYECKasl CBA3b, AIEKTPOOTPULIATEIILHOCTD, IOJISIPHAs U HEMOJAPHAs
KOBAJICHTHAsl  CBA3b, MOHHAs  CBf3b, METAJUIMYECKAs  CBS3b,
KpUCTAJUINYECKass pemeérka (aroMHas, HWOHHAas, MeTaJulndyecKas,
MOJIEKYJISIPHAsA), WOH, KAaTUOH, aHWOH, IEKTPOIUT U HEIJIEKTPOJIUT,
AJIEKTPONIUTUYECKAsT  JTUCCOLMAIMSA, PpEeaKIMd HOHHOro oOMeHa,
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM,  OKUCIHUTEIb U
BOCCTaHOBMTENb, OKHCIEHHME M  BOCCTAaHOBIICHHE, OJIEKTPOIIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMblE peakluy,
CKOPOCTb XMMHUYECKOW peakuuu, Karamusarop, IIJK, xopposus

METaJIOB, CIUIABEI

OCHOBOIIOJIAralonife 3aKOHbl XHMMHHU: 3aKOH COXpPAHEHHs MaccChl,
2.2 nepuoanueckuit 3akoH JI.MI. MenneneeBa, 3akOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOrajpo

23 TEOpUHU XUMHH: aTOMHO-MOJIEKYJISIpHAs TEOopHs, TEOpUS
AJIEKTPOJIUTUYECKON TUCCOIUALINHI

3 Brnanenne ocHOBaMH XMMUYECKOW IPAMOTHOCTH, BKIIFOUAOLIEH

YMEHUE NMPaBUIbHO UCIOJIBb30BaTh U3yYEHHBIE BEIIECTBA U MaTepHalIbl
(B TOM 4HclIe MUHEpalbHble YAOOpEHHs, METaulbl U CIUIABHI,
INPOAYKTHl TEepepadOTKH TMPUPOAHBIX HMCTOYHHKOB YTIIEBOIOPOAOB
31 (yrns, mpupoAHoro rasa, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
' IPOM3BOJCTBE U TOHMMAHUE 3HAYEHMs KHUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHM3Ma YeJI0BEKa; YMEHUE ITPOrHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX MPOHCCCOB HA OpPraHu3M YCIOBCKA U OKPYIKAIOLIYIO

MPUPOJIHYIO Cpeay

3.9 YMEHHE HMHTErpUpPOBATh XMMHMUECKUE 3HAHUSA CO 3HAHUSAMHU APYTUX
y4eOHBIX MPEIMETOB

HaJIMYMe omnbiTa paboThl ¢ Pa3IMYHBIMU MCTOYHUKAMH WH(pOpMalUu
3.3 [0 XMMUU (HayyHass W Hay4yHO-TIONYJIIpHAs JMUTEepaTypa, CIIOBapH,

CIIPAaBOYHHMKHU, UHTEPHET-PECYPCHI)

yMEHHE OOBEKTHUBHO OIEHMBATh HH(POPMAIMIO O BEIIECTBAX, HX
3.4 IIPEBPAIICHUAX W IPAKTUYECKOM IPUMEHEHUHM W yMEHHUE

HUCIONb30BaTh €€ I PCHICHUA y‘I€6HO'HO3HaBaTeJ'IBHBIX 3aJa4

BJ'IaZIGHI/Ie OCHOBaMHU IIOHSATHHHOI'O amnrmnapara M CHUMBOJIUYCCKOI'O

A3bIKaA XUMHUHU IS COCTaBJICHUS q)OpMy.]'I HCOPTaHNYCCKUX BEIICCTB,
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ypaBHCHI/Iﬁ XUMHUYCCKUX peaKuHﬁ; OCHOBaMu XUMHYECKOH

Homenknarypsl (IUPAC u TpuBnanbHoif)

YMeHne oObSICHATH CBA3b MONIOKeHUs 3nemeHTa B [lepmoamueckoit
CUCTCMEC C YHUCIIOBBIMHU XAPAKTCPUCTUKaMHU CTPOCHUA ATOMOB
5 XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsAn sjpa, OOIIee YHCIO
QJIEKTPOHOB), pAacIpeesieHUeM DJJIEKTPOHOB TIO0 JHEPTreTHYECKUM

YPOBHAM aTOMOB II€PBBIX TpéX Mepruoa0B, KaJiud U KaJIbILHA

[IpencraBienue O  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XMUMUYECKHUX 3JIEMEHTOB (pajuyc aToMa, 3JIEKTPOOTPULIATENLHOCTD),
6 IPOCTBIX M CIOXHBIX BEIIECTB OT IIOJIOXKEHHUSI DJIEMEHTOB B
Ilepuognueckoii cucreme (B MalblX ME€pUOAAaX U  TJABHBIX

MOJTPYIIAX) U AIEKTPOHHOI'O CTPOEHUS aToMa

7 YMenue knaccupuupoBarh:
7.1 XUMHYECKUE 3JICMEHTHI
7.2 HEOPTaHWYECKHUE BEILIECTBA
7.3 XUMUYECKUE PEAKIIUU
8 YMeHue onpenensiTh:
81 BAJICHTHOCTh W CTENICHb OKHCIICHUS XUMHUYECKHX JJIEMEHTOB, 3apsil
' HOHA
89 BHJl XMUMHYECKOM CBSI3M WM THIT KPHUCTALIMICCKOH CTPYKTYpPHI B
' COCAMHEHHIX
8.3 XapakTep CPeIbl B BOMHBIX pacTBOPAX BEMIECTB (KUCIIOT, OCHOBAHMI)
8.4 OKHCJIUTEIIb 1 BOCCTAHOBUTEIH
9 YMeHue xapakTepu30BaTh GU3NIECKHE U XUMHUYECKHE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOIOPOA, TrpaduT, amMmas,
9.1 KpeMHui, a3ot, (ochop, cepa, xiop, HATPUH, KaIHWil, MarHuu,
KaJIBIIMH, aTIOMHUHHH, JKEJIe30)
CIIO)KHBIX BEIISCTB, B TOM 4YHCIIE HMX BOJHBIX pacTBOpPoB (BOJa,
aMMUaK, XJOPOBOJOPOJ, CEPOBOAOPOA, OKCHUIBI M THIAPOKCHIBI
9.9 metarioB |-I1A rpynn, amromunus, menu (l1), nunka, xeneza (Il u
' I11), oxcuapt yriepona (Il u 1V), xpemuus (1V), azora u docdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a30TuCTas, a30THasd,
dbocdopHas, yroiapHasi, KpeMHHUEBAsi KUCIIOTa U UX COJIH)
9.3 MPOTHO3UPOBATh W XapaKTePU30BaTh CBOWCTBA  BEHISCTB B
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3aBUCMMOCTH OT HX COCTaBa U CTPOCHMS, MPUMEHEHHE BEUIECTB B
3aBUCUMOCTH OT MX CBOMCTB, BO3MOXXHOCTb MPOTEKAHUS XUMUYECKUX
MIPEBPAIICHUI B Pa3TMYHBIX YCIOBHIX
10 YMeHHe coCTaBIsATh MOJIEKYJISIPHbIE U MOHHBIE YPAaBHEHUSI PEaKIUi, B
TOM YHCTIE:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHUCITUTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
103 WUTIOCTPUPYIOIINX ~XWMHMYECKHE CBOWCTBA M3YUYEHHBIX KJIACCOB
' (Tpyrim) HEOpraHUYECKUX BEIIECTB
104 MOATBEPKJAIOIINX TeHETUUECKYIO0 B3aUMOCBSI3b MEXK1y HUMHU
11 VMeHHe BEIYUCIIATE (TPOBOANUTH PACUYETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYI0O M MOJISIDHYIO MAacchl BEIECTB,
' MacCOBYIO JIOJIK0 XUMUYECKOT 0 3JIEMEHTa B COSIMHEHUU
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA H €T'0 MacCy, 00BbEM ra3oB
114 M0 YpaBHEHHSIM XHMHUYECKUX PEAKIHH M HaXOAUTh KOJIUYECTBO
' BelecTBa, 00BEM 1 MacCy pEeareHTOB WIH MPOAYKTOB PEaKITUI
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOro  T[O3HaHus  (HaOIIOJeHHE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOJISTTUPOBAHUE) MTPH U3YUYEHUU BEIIECTB U
' XUMHUYECKUX SIBICHUH; YyMeHHe Cc(hOpMyIupoBaTh MpodleMy U
IIPEMIOKUTH IIyTU €€ PELICHUS
199 Oe3omacHOi paboOTHl C XUMHUYECKHMMH BELIECTBAMH, XHMHUYECKOM
' MOCY/I0H 1 TabOpaTOpHBIM 000PYIOBAHUEM
MpaBHJIaMU O€30IM1aCHOr0 OOPAIIEHHS C BEIIECTBAMH, UCIIOIb3yEMbIMU
B TMOBCEAHEBHOM JKU3HH, TPaBUIIaMH MTOBEICHUS B LENSIX COEpEKEHUS
123 3I0POBbSl M OKPYXKAIOLIEW IPUPOIHOW CpEAbl; NMOHMMAHUWE Bpena
' (omacHOCTH) BO3JIEHCTBHS HA JKHMBBIC OPTraHU3MBI OIPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHUS M MPENOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBHUS
13 Hannume mpakTH4YecKWX HAaBBIKOB TUTAHUPOBAHMSI M OCYIIICCTBICHUS
CIEIYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3ydeHUE U onucaHue (U3NIECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE
' ¢  ¢u3MYeCKUMHM M  XUMUYECKHMMH  SBJICHUSMH;  OIIBITHI,
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HWJUTIOCTPUPYIOMIUC MTPU3HAKH TPOTCKAHUSA XUMHUYCCKUX peaKuHﬁ

13.2 H3y4eHHUE CIIOCOOOB pa3IelIeHUs CMECeH

MOJlyYEHUE KHCIOpOJa M U3Y4YEHHE €ro CBOWCTB; IOJyuy€HUE
13.3 BOJIOpOJIa M U3Y4YEHHE €ro CBOMICTB; MOJIyY€HUE YTJIEKHUCIOro rasa u

HU3Y4YCHHUC €T'O CBOI>'ICTB; MMOJIYYCHUC aMMHUAKa U U3YUCHUC €TI0 CBOICTB

134 IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MAacCOBOM J0Jyed
pacTBOPEHHOTO BENIECTBA

MIPUMCHEHUE WHMKATOPOB (;makmyca, METHIIOpaHkKa u
13.5 dbenondranenna) sl ONpeACNICHUs] XapakTepa Cpelbl B pacTBopax

KHCJIOT 1 IHGJ'IO‘I@IZ

UCCIICIOBAHNE W  OIKMCAHUEC CBOWCTB HEOPTraHMYECKHX  BEIIECTB
Pa3NMYHBIX KIIACCOB; M3Yy4YCHHE B3aHMMOJCHCTBHS KHCIIOT C METAJLIaMH,
OKCHJJAMH  METaUIOB,  PACTBOPUMBIMH M HEPAaCTBOPUMBIMHU
13.6 OCHOBAHUSIMH, COJISIMH; IIOJyYCHHE HEPAaCTBOPHUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOrO MeTajula JAPYTMM U3  pacTBopa  COIIH;
UCClieIoBaHHe aM(OTEPHBIX CBOMCTB THIPOKCHIOB ANIOMUHHS U

[IUHKA

PEIICHUC SKCIICPUMCHTAIIBHBIX 3a/Ja4 110 TEMaM: «OCHOBHBIE KJIACCBI
13.7 HCOPraHN4CCKUX COCHHHCHHﬁ)); ((:‘)HeKTpOHI/ITI/I‘ICCKaﬂ

aucconmanusay;, «BaxHeWIme HeMETaAIBI M WX COCHUHCHUSY,

«BaxkHeine MeTauIbl U UX COETUHEHUS)

XUMHYECKHE  DKCIEPUMEHTBI,  HWIUIIOCTPUPYIOIIME  MPHU3HAKU
MPOTEKAHUsl PEaKIMii MOHHOrO OOMEHAa; Ka4eCTBCHHBIC PEaKIMH Ha
13.8 MPUCYTCTBYIONTUE B BOJHBIX PACTBOpPAX HOHBI: XJIOPHA-, OPOMUJ-,
' womun-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUIPOKCU/I-UOHBI, KATUOHBI aMMOHUS, MarHusl, KaJbIIHs, aTFOMHHHSI,

kenesa (2+) u xenesa (3+), menu (2+), nuHKa

14 VYMenue:

NPEICTaBISITh Pe3yabTaThl dKCIEpUMEHTa B (OpMe BBIBOJIOB,
14.1 JIOKA3aTeNIbCTB, TPa)MKOB M TAONMI] M BBISIBIATH SMIIUPUUYCCKHC

3dKOHOMCPHOCTHU

YCTaHABJIMBATE CBA3U MEXIY PCaIbHO Ha6J'IIOI[a€MBIMI/I XHUMHUYCCKUMHU
14.2 SABJICHUAMMU U IpOoLCCCaMU, MPOUCXOAAIINUMU B MAKpPO- U MUKPOMHUDPE,

OOBSCHATH MPUYMHBI MHOTO0OPAa3Hsl BELIECTB
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HEPEYEHDB 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 [lepBoHavaIbHBIE XUMUYECKUE TTOHATHUSA
1.1 UucTteie BemecTBa U cMecu. CiocoObI pa3ieieHus: cMecei
12 ATOMBI M MOJNEKynbl. XuMU4Yeckue dieMeHThl. CHMBOJIBI XUMHUYECKHUX
' 371eMeHTOB. [IpocThie U CTOKHBIE BEILIECTBA.
13 Xumuyeckas opmyna. BameHTHOCT, aTOMOB XUMUYECKUX 3NIeMeHTOB. CTeneHb
' OKHUCIICHUS
3aKOH TIOCTOSHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAas AaTOMHas Macca.
1.4 OTtHocuTenbHas MOJIEKYJIsIpHas Macca. MaccoBast A0JIs1 XUMUYECKOIO 3JIEMEHTa
B COCIMHEHUH
L5 KonmuuectBo BemectBa. Mosib. MomsipHas Macca. MonspHblii 00bEM Ta3oB.
' B3anMoCBs3b KOJIMYECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €MHULL BEIIECTBA
16 DuU3NYECKUE U XUMHUYECKHE SIBJICHUS. XUMUUYECKas Peakluus U €€ NpPU3HaKH.
' 3aK0H COXPaHEHHSI MACChl BEIIECTB. XUMUYECKUE YPaBHEHUS
5 [lepuonnueckuit 3akoH u Ilepuoguyeckas cucremMa XUMHUYECKUX 3JIEMEHTOB
J.N. MenpaeneeBa. CTpoeHre aTOMOB
[lepuonuueckuii 3akoH. llepuoguyeckas cucreMa XuMU4YECKUX daeMeHToB [[. 1.
2.1 MenneneeBa. Ilepuoast u rpymnmnsl. OU3HYECKUN CMBICI IIOPSAIKOBOIO HOMEPA,
HOMEPOB MEPUOJIA U TPYMIbI JIIEMEHTA
Crpoenne atromoB. CoctaB aTOMHBIX siaep. M3orombl. DnekTponbl. CTpoeHue
2.2 JJEKTPOHHBIX 000704YeK aToMOB IMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
[Tepuoanueckoit cucremsl [I.11. Menzaeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUONIOB, Kayusl, Kaiblusa (paaumyca aToMOB, SJIEKTPOOTPHUIATEIBHOCTH,
2.3 METAJUIMYECKUX U  HEMETAJUIMYECKUX CBOWCTB) W HUX COEAMHEHUU B
COOTBETCTBUU C IIOJIOKEHUEM DJJIeMEHTOB B llepuonnueckon cucreme u
CTPOEHUEM UX aTOMOB
3 Crpoenue BemiecTBa
31 Xumuyeckass cBs3b. KoBaneHTHas (HodsipHas W HEMOJSpHAas) CBSA3b.
' DJIEKTPOOTPULATENBHOCT ~ XMMHYECKUX  JJIEeMEHTOB.  VoOHHas  CB3b.
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Meramnndeckas CBSI3b

Tunsl KpHUCTaUIMYECKUX pPEIETOK (aTOMHas, MOHHAs, MeTauinyeckas),
3.2 3aBUCHMOCTh CBOICTB BEIIECTBA OT TUIA KPUCTAIIUYECKOW PEmIETKH U BUIA

XUMHYECKOH CBI3HU

Baxwueimme npeaACTAaBUTCIIN HCOPraHUMYCCKHUX BCHICCTB. Hemeramnel m mx

coequHEHUA. MeTalibl U UX COSAUHECHUS

Knaccudukanuss ¥ HOMEHKIATypa HEOPTaHMYECKHX COCJAMHEHHH: OKCHJIOB
(comeobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(OTepHBIC) u
4.1 HecoseoOpa3yrome; OCHOBAaHMN (IIETOYM M HEPAaCTBOPUMEBIE OCHOBAHMA);
KHACIOT  (KHCIIOpPOJCOAepKae ¢ OECKUCIOpPOJIHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); CONEH (CPETHUX B KUCITBIX )

42 @u3nyeckue ¢ XHMHYECKHE CBOMCTBA TMPOCTHIX BEHIECTB-HEMETAIIOB:
BOJIOPOJIa, XJIOpa, KHUCIIOPO/a, CEphl, a30Ta, ¢hocdopa, yriaepoaa, KpeMHUS

@uU3NYECKUE UM XHMHUYECKHE CBOWCTBA MPOCTHIX BEIMIECTB-METAIIOB: JIUTHUS,
4.3 HaTpusl, Kalus, MarHus U KaJIbIMsI, aTFOMUHUS, Kele3a. DJIECKTPOXUMUUCCKHUI

paa HaHpH)KeHPIfI MCTaJ1JIOB

44 dusnuecke 1 XUMUYECKUE CBOMCTBA BOOOPOOHBIX COCI[I/IHGHI/Iﬁ HEMCTAJIJIOB:
XJIOPOBOIOPO/Ia, CEPOBOIOPO/IA, AMMHUAKA

dusnyeckue U XUMHUYECKUE CBOMCTBa OKCHaOB HemeramioB: cepsl (IV, VI),
4.5 asora(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). IToxyuenne

OKCH 0B HCEMCTAJIIIOB

Xumnueckue cpoiictBa okcunos: MeramwioB IA-IIIA rpynn, nunka, meau(ll) u

40 xenesa(ll, 111). [TonyueHrne OKCHI0B METAILIOB
XVWMHYECKUE CBOMCTBA OCHOBAHHM W aM(OTEPHBIX THAPOKCHIOB (HA MpUMEpe
4.7 TUIAPOKCUJIOB ~ aIFOMHHUS, JKerle3a, IuHKa). [lomydeHune OCHOBaHUUA |
amM(OTEepHBIX TUIPOKCUIOB
OO0mue XUMHUYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJOPOAHOM, CEpOBOIOPOIHOM,
48 CEPHHUCTOM, CEpHOM, a30THOM, (ocopHOi, KpeMHHEBOU, YroiabHOH. OcoObie
' XMMHYECKUE CBOMCTBA KOHLIEHTPUPOBAHHOM CEpPHOM H a30THOM KHCIOT.
[Tonyuyenue kucior
4.9 OO6mure xuMuYecKue cBoicTBa cpenuux coneil. [lomyuenue coneit
410 [lonyuenue, cobupanue, pacno3HaBaHUE BOJOPOAA, KHUCIOPOJA, aMMMAKa,
' YIJIEKUCIIOTO T'a3a B 1TabopaTopuu
411 [Tonyyenne amMMuaka, cepHOM M a30THOM KUCIOT B MpoMblIUIeHHOCTH. Obme
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CITIOCOOBI MMOJIYUCHU A MCTAJIJIOB

4,12 ['eHeTnveckas CBsA3b MEXAY KJIaCCaMH HEOPTAHMYECKUX COSAMHEHUN

) XHUMHUYECKUE PEAKIIUU

Knaccugukanus XuMHUUECKUX peakUuil M0 pa3IMyHbIM MPU3HAKAM: 110 YUCITy U
5.1 COCTaBy Y4YaCTBYIOIIMX B pPEAKUUU BELIECTB, MO TEIJIOBOMY 3(QeKTy, Io

M3MEHCHHIO CTEIICHEH OKHCICHUS XUMUUYECKUX DJIICMCHTOB

£ 5 TernnoBoit > PekT XMMUYIECKOI peakluy, TEPMOXUMHUYECKUE YpaBHEHUS. DK30-
U DHAOTEpMUYECKHE peakuuu. TepMOXUMUUECKHE YpaBHEHUS

OKUCINTENIEHOBOCCTAHOBUTENbHBIE peakiuuu. OKUCIUTENN U BOCCTAHOBUTEIH.
5.3 [Ipomieccbl  OKUCIEHWSI WM BOCCTAaHOBJICHMA.  OJEKTPOHHBIA  OanaHc

OKHMCIINTEIIFHOBOCCTAHOBUTEIBHOM p€aKkunu

54 Teopus 3J1eKTpONUTHYECKON Arcconrani. KatuoHbl, aHHOHBL. DJIEKTPOIUTHI U
HEdeKTpoauThl. CHIIbHBIC U c1a0ble AMeKTPOIUThl. CTENneHb JUCCOIHAITN

EE Peakiun moHHOro oOMeHa. YCIOBMS NPOTEKAHHUsS PEaKUuil MOHHOro OoOMEeHa,
IIOJIHBIE Y COKPAIEHHBIE HOHHBIC YPABHEHUS PEaKLUN

6 X¥MHS U OKpy’Karolas cpeja

BemectBa u martepuanbsl B TOBCEIHEBHOM >KM3HM 4ellOBeKa. be3omacHoe
6.1 UCIOJIb30BaHUE BEIIECTB M XUMHUYECKHX pEaKIuil B Jaboparopuu U OBITY.

HepBa;I moMomtib IMpu XUMUYICCKUX 0KOraxX U OTPABJICHUAX

XUMHYECKOe 3arps3HEHHE OKpyXaromel cpeabl (KUCIOTHBIE — JTOXKIH,
3arps3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CHOCOOBI €ro MperoTBpaIEeHHUs
6.2 [Ipenenbuas pomyctumasi konuentpanus BemiectB (IIJK). Pomp xumuu B
pElIEHUH HKOJIOTHYECKUX TMpolieM. YCWJIeHHEe MapHUKOBOro sddekra,

paspymicHue O30HOBOI'O CJI0sA

[Ipumenenue cepsl, azora, ¢ocdopa, yriaepojaa, KpEMHUS U UX COCTUHEHUU B
OBITYy, MEAWIMHE, MPOMBIIUICHHOCTH M CEIbCKOM Xo3siicTBe. [IpuMeHnenue
6.3 METAJUZIOB U CIUIaBOB (CTallb, YYT'YH, AIOPATIOMUHUN, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH MX coeanHeHuil. [loHsaTHe 0 KOppo3uK METaIIoB, OCHOBHBIE

CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4 [IpupoaHble HCTOUYHUKM YIJIEBOAOPONOB (Yroiib, HPHUPOIHBIN Ta3, HePTh),
' NPOIYKTHI HX MepepaboTKu (OCH3HH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

[lepBoHavanbHbie TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COCIMHEHHSIX
6.5 yriepoja (MeTaH, 3TaH, STUJIEH, alleTUICH, ITaHOJI, TJILEPUH, YKCYCHAsl KUCIIO0Ta).

IlonaTre 0 OMOTOrMYECKH BaKHBIX BCIICCTBAX: XXHpaX, 6en1<ax, YIJIEBOAAX — U UX
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POJIU B )KU3HM YEIIOBEKA
7 Pacuérsr:
7.1 1o popMyJIaM XUMHUYECKUX COeTUHEHHUN
7.2 Macchl (MacCOBOM) 10JIM PacCTBOPEHHOTO BELIECTBA B PACTBOPE
7.3 110 XUMHYECKUM YPaBHCHHSIM
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

1. VYuebnuk «Xumus 8 knacc: 6a3oBwiil ypoBenb / O.C.I'abpuensu, N.I'.
Octpoymog, C.A. CinankoB. — 5-e uzaanue, nepepad.- M.: I[Ipocsemenue, 2023.-
175¢.: ni.y»

2. VYuebnuk «Xumus 9 kiacce: yaeOHUK 111 00111e00pa3oBaTeIbHBIX
opranuzammii / ['.E. Pymsutuc, ®.I'. ®enpaman. — 9-e uznanue, crep.- M.:
IIpocsemenne, 2022.- 208 c.: wn.y»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. T'a6puensn O. C., Bockob6oiinukosa H. I1., SmrykoBa A. B. HacTtonsHas

KHHTA YIUTeNsa. Xumus. 8 Ki1.: Metoaudeckoe nocooue. - M.: Jlpoda, 2021.

2. I'abpuensu O. C., Smykosa A. B. Terpaap nist 1aG0paTOPHBIX OTIBITOB U

npaktudyeckux padort. 8 k. K yuebnuky O. C. ['abpuensna «Xumus. 8

kiace». M.: Ilpoda, 2022.

3. T'abpuensn, O. C. Meroanueckoe nocooue k yueonuky O. C. 'abpuensna

«Xumusay». 8 knacc / O. C. T'abpuensa. — M. : poda, 2021. — 109.

4. T'abpuensx, O. C. Metoauueckoe nocodue k yueonuky O. C. ['abpuensna

«Xumusy». 9 knace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHonorudeckue kaptel K yaeOHuky O. C. ['abpuensna

«Xumust. 8 kmacey : meroguaeckoe mocoowue / JI. . AcanoBa. — M. :

Hpoda, 2020

6. Xumus : TexHomoruueckue kaptol kK yaueouuky O. C. 'aGpuensna

«Xumus. 9 kmacey : meroaunueckoe rmocooue / JI. . AcanoBa. — M. :

Hpoda, 2018

7. Xumust. 8 ki1.: KonTponbsHbIie u ipoBepouHbie padboThl K yueOHuky O. C.
["abpuensna

8. «Xumus. 8» / O. C. I'abpuensn, I1. H. Bepe3kun, A. A. Yinakosa u zip. - M.:

Hpoda, 2022. nanHsie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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1. http://www.chemnet.ru I"azeta «Xumus» u callT i yuutens «5 uay Ha ypok
XAMHID)

2. http://him.1september.ru Equnas xomiekius LIOP: IIpeameTHas KOUTEKIHS
«XHUMHUD

3. http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
OKCIICPUMCHTBI: XUMUA. KOJIJICKHHH Poccwuiickoro 06H1€06p&30BaTCJIBHOFO
rnoprasa

4. http://lexperiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukdepoBoii
5. http://mwww alhimik.ru Beepoccuiickast onmmnuaia mkoJIbHUKOB 110 XUMHH

6. http://chem.rusolymp.ru Opraandeckast XuMusi: SJIEKTPOHHBINA YISOHHK IS
CpEIHEN IKOJIbI

7. http://www.chemistry.ssu.samara.ru OCHOBBI XIMHH: JICKTPOHHBIN yaeOHUK
8. http://www hemi.nsu.ru OTKpbITBIH KOUTEHK: XUMHUS

9. http://www.chemistry.ru JlucranunoHHast OJMMITHAA IO XUMHH:
TEJIEKOMMYHHUKAITMOHHBIN 00pa30BaTEIbHBIN MPOCKT
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