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IHHOACHUTEJIBHASA3SAIINCKA

[Iporpamma 1O XUMHUU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWMN K pe3yabTaTaM OCBOEHHUS OCHOBHOU
o0pa3oBaTeIbHOU IPOTrpaMMBbl OCHOBHOT'O o011ero oOpa3oBaHusl,
npencraBieHabpix B @I'OC 000, a Takke Ha OCHOBE (pemepanbHOM paboueit
MporpaMMbl BOCIHUTAHUS W C YYETOM KOHIIENIMU NPENoJaBaHUsl Y4yeOHOTO
npeamera «Xumus» B o0Opa3oBaTelbHBIX opraHu3anusx Poccuiickoi
Denepanuu.

[Iporpamma mo xumuu Aa€T MpeACTaBICHHE O LENAX, OOUIell cTpaTeruu
oOy4eHMs, BOCIHUTAHHMS M Pa3BUTUS OOYYAIOIIMXCA CPEACTBAMU y4eOHOTO
npelMera,  yCTaHaBIMBaeT  00s3aTeIbHOE  NPEIMETHOE  CO/epKaHue,
npelycMaTpUBaET PacIpeesieHHe €ro Mo KiaccaM W CTPYKTYpUPOBAaHHE IO
pazzienaM M TeEMaM IMPOrpaMMbl MO XHUMHH, ONPENETSAECT KOJIMYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKU COZIepKaHus, PEKOMEHAYEMYIO
NOCJIEIOBATENIBHOCTh M3YUYEHUSI XUMHUHM C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM y4e€OHOTO TPOIecca, BO3PACTHBIX
O0COOEHHOCTEW OO0y4aloImMXCs, ONpEeNesieT BO3MOXKHOCTH TNpeaMera s
peann3anuu TpeOOBaHMI K pe3ysbTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTebHON
IIporpaMMbl Ha YpOBHE OCHOBHOT'O OOIIEr0 0Opa30BaHMS, a TaK)Ke TpeOOBaHUI
K pe3yibTaTaM OOYy4Y€HUs] XMMHUM Ha YpPOBHE lieJied H3y4eHHs MpeIMeTa U
OCHOBHBIX BHUJIOB Y4€OHO-TTO3HABATEILHON EATEIHPHOCTH OOYYaIOMErocs I0
OCBOCHHIO YU4E€OHOT0 COJEPKAHMSL.

3HaHUE XUMHUH CIIYKUT OCHOBOM Jjisi (DOPMUPOBAHUS MHUPOBO33PECHUS
00y4aromerocs, eronpeicTaBIeHud 0 MAaTEPUAIbHOM €IMHCTBE MUpPA, BAXKHYIO
pOJIb UTPAIOT (POPMUPYEMBIE XUMUEH MPEACTABICHUS O B3aUMOMNPEBPAIICHUSIX
SHEPruv U 00 PBOJIIOLMHU BELIECTB B MPUPOJE, O MYTAX PEHICHUS INI00ATbHBIX
MpoOJieM yCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, HHEPTETUUECKOMH,
NUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, MTPOOIIEM 3PABOOXPAHEHHUS.

N3yueHnexumun:

CIIOCOOCTBYET  peaju3allid BO3MOXKHOCTEH I CaMOpa3BUTHUS U
dbopMupoBaHUs KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QPyHKIHOHATBHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEN
OoOy4YarIMnXcs, HABBIKOB UX CAMOCTOSITEIIbHOW y4yeOHOW JesTEeIbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIIEIOBATENLCKUX YMEHHM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKU3HU, TaK U B PO(PECCHOHATLHOM 1eITeThHOCTH;

3HAKOMHUT CO CIENU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJISIa HA E€QUHCTBO MPUPOJALI U  4YEJIOBEKa, SIBISAETCS
OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPAMOTHOCTH
00y4Jarouuxcs;

croco0cTByeT (POPMUPOBAHMIO [IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--
HAay4YHbIM 3HAHUSM, K TPUPOJE, K UYEIOBEKY, BHOCUT CBOM BKJIaa B
HKOJIOTMYECKOE 00pa30BaHUE 00yUJaIOLTUXCA.

JlanHble HampaBieHUsl B 00YYEHUU XMMHHU O0ECIEeYUBAIOTCS CHELU(PUKON
COJIEp)KaHUsI y4eOHOro TMpeAMeTa, KOTOPbIA SIBISETCA MEAaroruuyecku
aJanTUPOBAHHBIM OTPa)KEHHEM 0a30BOI HAYKU XMMHUU Ha OINpPEAEIEHHOM dTare
e€ pa3BUTHUSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTHUPOBAH
HAOCBOCHUEOO0 yIaIOTUMHUCSICUCTEMBITIEPBOHAYAIbHBIXITOHATUH XUMUH,



OCHOB HEOPraHMYECKOW XMMHUHU M HEKOTOPBIX OTJEIbHBIX 3HAUYMMBIX IOHSATUI
OpPraHUYECKON XMMUHU.

CtpykTypa colepkaHusi IpOrpaMMbl MOXUMUU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxozaa k €€ nzydeHuro. CopepxaHue CKIaAbIBACTCS U3 CUCTEMBbI
MOHATUH O XMMHYECKOM DJIIEMEHTE M BEUIECTBE M CHCTEMbl IMOHATHHA O
XUMHUYECKON peakiuu. O0e 3TH CHCTEMbl CTPYKTYPHO OPIraHU30BaHbI II0
MPUHIMIY IOCJEI0BATEIbHOIO PAa3BUTHA 3HAHUN HA OCHOBE TEOPETUYECKUX
MIPEICTABICHUNA PA3HOTO YPOBHSA:

— aTOMHO-MOJIEKYJISIPHOT0y4YEHHUAKAKOCHOBBIBCEI0€CTECTBO3HAHUS;

— Ilepuonnueckoro 3axkona JI. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHa
XUMMUH;

— YYEHUSOCTPOECHUNATOMAauXUMUYECKOMCBS3H;

— TMpEICTaBICHUA 00 3IEKTPOJIMTUYECKON AMCCOLMAIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUS paccMaTPUBAIOTCA HA OCHOBE SMIIUPUYECKU
NOJYYEHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCA IMOCJIEIOBATEIIBHO OT
OJHOTO YpOBHA K JpYroMy, BBbIIOJHSS (QYHKIMM OOBSICHEHHUS U
IIPOTHO3UPOBAHMS CBOWCTB, CTPOEHUS M BO3MOMKHOCTEH IPAKTHYECKOIO
NPUMEHEHUS U MOJyYECHUS U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMmbl IO XHMMHH CHOCOOCTBYET (DOPMHPOBAHUIO
IPEICTABICHNUS O XUMHUYECKON COCTAaBJIAIOIIECH HAy4YHOM KapTUHBI MHUpA B
JIOTUKEEECUCTEMHOUIIPUPOIBI, IEHHOCTHOIOOTHOIIEHNSI KHAYYHOMY3HAHUIO U
METOJlaM INO3HaHWs B Hayke. M3ydeHHne XUMUU NPOUCXOAUT C MPHUBJICUYEHHEM
3HaHUNU3paHeen3yUEHHBIXy4eOHBIXTPEeAMETOB: «OKPYKAIOUTUIMUP»,
«buonornsa.5—7knaccem»u«du3nkKa. 7KIacey.

[Ipy u3yyeHUM XUMHHM NPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHYECKONM  Hayku Kak  OOJacTH  COBPEMEHHOI'O0  €CTECTBO3HAHMA,
IIPAKTUYECKON JESITEIIbHOCTH YEJIIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOW KYJIbTYpbl. 3ajadya y4eOHOro mpeaMera COCTOMT B (POPMHUpPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHUW — BaXHEUIIUX (PaKTOB, MOHATHUN, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUH, JOCTYHNHBIX OO0OOHIEHHMII MHUPOBO33PEHUYECKOTO
XapakTepa, s3blKa HayKH, B MPHUOOUIEHUH K HAYYHBIM METOJAaM MO3HAHUS MpU
M3YYEHUU BEUIECTB M XUMHUYECKHUX pPEaKUud, B (HOPMUPOBAHUM M PA3BUTUU
NO3HABATEIbHBIX YMEHUW W HUX NPUMEHEHUU B Y4YeOHO-TIO3HABATEIHbHOU U
y4eOHO-HCCIIE0BATENbCKON J1€ATEIbHOCTH, OCBOEHUHU TPaBWII 0E€30MacHOro
0OpalleHus C BELIECTBAMU B [IOBCEJHEBHOM KU3HU.

IIpn wn3ydeHMM XMMHM Ha YpPOBHE OCHOBHOI'O OO0IIEro 00pa3oBaHUs
BaYKHOE 3HAYEHHE MTPUOOPETHN TaKUE LIETH, KaK:

— (opMHUpOBaHUE HHTEJUIEKTYalbHO pPa3BUTOW JMYHOCTH, TOTOBOH K
camo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIHLHOMY MPHUHITHIO PELLIEHUM,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIIOBUSM KHU3HU;

— HampaBJIEHHOCTh OOYYEHHs Ha CHUCTEMaTHYECKOE NPHOOLIEHUE
0o0y4Jaromuxcs K CaMOCTOSTENbHONW MO3HABATENLHON NIESITEIbHOCTH, HAYYHBIM
METO/IaM MO3HaHMs, (OPMHUPYIOLIMM MOTHUBALIMIO U PA3BUTHE CIOCOOHOCTEN K
XUMUH;

—  obecneyeHwe  YCJIOBHH,  CIOCOOCTBYIOIIMX  HPHOOPETEHUIO
OOyyarolUMMHUCsl ~ ONbITa  Pa3HOOOpPa3HOM  JEATENbHOCTH, IIO3HAHUS U
CaMOITO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIOUEBBIX KOMIIETEHIIMI), HMMEIOLINX
YHUBEPCAIBHOE 3HAYECHUE IS PA3JIMYHBIX BUJIOB J€ATEIBHOCTH;

— opmupoBanue oOmIEH gJYHKHHOHaHBHOﬁ U E€CTECTBEHHO-HAyYHOUH
I'PaMOTHOCTH,BTOMUYHNCIIEYMEHUNOOBACHATBHOLICHUBATBSIBJICHUS



OKPYKQOILIET0 MHPa, WUCIONb3Ysl 3HAHWS M OIBIT, MOJYYCHHBIC IPH M3yYCHHUH
XUMHH, TPUMCHATH MX MPH PELICHAH npo6neM B TIOBCETHEBHON XU3HH U
TPYIOBOU IEATETHLHOCTH;

— (¢dopmupoBaHne y OOy4YalOIMUXCA TYMAaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUSI IIEHHOCTH XHMHYECKUX 3HAHUU IS BBIPAOOTKH DKOJIOTHYECCKU
L[E€71€CO00Pa3HOro MOBEAECHUS B OBITY W TPYIOBOM JAESITENIBHOCTH B LEIAX
COXPaHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOLHOU CPELBI;

— pa3BUTHE MOTHBAIMH K O0YYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAHMIO HA OCHOBE YCBOEHHS OOIIEYeTIOBEUEeCKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOo(duiisi U HANpaBIeHHOCTUIATbHEHIIIETO
o0yJeHUsI.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX MJIsi WM3yYEHUS XUMHUU HAa YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, cocTarisieT136 qacoB:B8 kinacce —68 gacos (2
yaca B HeJIeq0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIO).



COAEP KAHUEOBYYEHUA

8 KUIIACC

IlepBoHaYaIbHBbIEXUMHYECKUETIOHATHSA

[Ipenmerxumun. PonpXUMUMBKU3HUYETOBEKA. XUMHUSIBCUCTEMEHAYK. Tena
1 BelecTBa. PU3NYecKre CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BELIECTB.
[TonsTe 0 MeTo/lax Mo3HaHUs B XUMUH. YucThie BelecTBa U cMecu. CriocoObl
pas3aeneHus cMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3eMEHThl. CHUMBOJIBI XUMHUYECKHUX
aneMeHTOoB. [IpocThie U ClOXKHbIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast popmyna. BaJeHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa coOcCTaBa BemlecTB. OTHOCHTENbHAas aTOMHas Macca.
OTHocuTeNnbHas MOJIEKYJsipHas Macca. MaccoBasi 1011 XUMHUYECKOr0 3JIeMEeHTa
B COCMHEHUH.

KonmnuectBo BemecrBa. Momb. MonsipHass Macca.  B3anmocBsizb
KOJIMYECTBA, MAcCChl M YHUCJIA CTPYKTYPHBIX €IMHMI] BellecTBa. Pacd€rsl mo
dbopMyaM XUMHYECKUX COCTUHEHHI.

Ou3nuecKkue W XHUMHUYECKHE SBIICHHS. XHMHUYECKas peakiuss U €€
NPU3HAKUA. 3aKOH COXPAaHEHUSI MAacChl BEIIECTB. XUMHUYECKUE YpaBHEHUS.
KnaccuduxanusaxuMudeckux peaknii(CoeTMHEHUS,Pa3I0KEHUs,3aMEIICHUS,
oOMeHa).

XumuueckuiiaKCnepumeHm:

3HAKOMCTBO C XUMHUYECKOU MOCYI0M, MpaBUIaMu paboThl B TabopaToOpunuu
npuémMamMu oOpamieHuss ¢ J1abopaTopHbIM OO0OpYAOBaHUEM, HW3y4YEHUE U
omucanne (HU3NYECKUX CBOWCTB OOpa3IOB HEOPraHWYECKHX BEIIECTB,
HaOmoAeHNe (hr3MvecKkuX (TUTaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHUE caxapa
B CTYIKE, KUIEHWE U KOHAEHCAlMs BOJAbI) U XUMHUYECKUX (TOPEHUE CBEYH,
MPOKAJMBAHUE MEIHOW TIPOBOJIOKH, B3aMMOAEHUCTBUE MeJla C KHUCJIOTOM)
SBJICHUN, HAOJIOJACHUE U OIHMCAHHE IMPU3HAKOB MPOTEKAHUS XUMHYECKHUX
peakiuit (pasyiokeHue caxapa, B3auMOJICUCTBUE CEPHON KHUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuga meau (II) mpu marpeBanuu, B3auMoJICUCTBUE
xene3acpactBopomconumenu(Il), H3Y4YEHUECTIOCO00BPa3IeICHUSICMECE:C
MOMOIIbI0 ~ MarHuta,  (QUIBTPOBAHME,  BBIMAPUBAHUE,  JIUCTHILIALMS,
xpoMarorpadusi, TPOBEACHUE OYKMCTKH TMOBapEHHON coyik, HAOMIJCHUE U
OMMCAaHUE PE3YJIbTATOB TMPOBEAECHUS ONbITA, WUIOCTPUPYIOUIETO 3aKOH
COXpaHEHUSI MACChl, CO3/IJaHME MOjIeNIel MOJIEKYJ (IIIapOCTEPIKHEBDIX).

Ba:kueiilmuenpeacTaBuTe IMHEOPTraHMYECKUXBEIIECTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — 3JIEMEHT U POCTOE
BenecTBO. Haxoxnenue kucimopoaa B npupoje, Qpu3nyeckue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenwus). Oxcunwl. [lpumenenune kucnmopoma. CrocoObl
MOJTyYEHHsI KHUCJIOpOJa B JIa0OpaTOpPMU W TPOMBIIUICHHOCTH. KpyroBopot
Kucinopoaa B mpupoje. O30H — auIoTponHast MOAU(PHUKAIINS KUCIOPOIA.

TermoBo#t 3(h(PexT XUMUIECKON PEeaKIuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- M 3HJIOTEPMHUYECKUE peakuuu. TOIUIMBO: yrojib U METaH. 3arps3HeHHE
BO3/yXa, YCHJIEHNE MApHUKOBOTO 3P eKTa, pa3pylIeHue 030HOBOTO CIIOS.

Bonopon — smemeHT m mpocrtoe BemecTtBo. HaxoxkneHue Bomopoaa B
npuponie, (U3MYECKHME W XUMHUYECKHE CBOWCTBA, MNPUMEHEHHUE, CIOCOObI
nosryyeHust. Kucmorsl u comnm.

MosipHBIH00BEMTa30B. PacuéThITOXMMUYECKIM YPABHEHHUSIM.

Odusnyeckue CcBOMCTBAa BOAbl. Boma kak pactBopurens. PacTBOpEL
HacplieHHbIenHEHACKIIIIEHHBIEPACTBOPHI. PACTBOPUMOCTHBEILECTBBBO/IE.



MaccoBasg oyt BelIECTBA B pacTBOpe. XHUMHUUYECKUE CBOMCTBA BOJBI.
OcHoBaHusi. Ponb pacTBOpOB B MpUpPOAE M B KU3HU 4eiioBeka. KpyroBopor
BOABIBIIPUPO/IE.3arpsSI3HEHUETTPUPOTHBIXBOI. OXpaHAMOUUCTKAIIPUPOIHBIX BOJI.

Knaccupukanusaeoprannaeckuxcoenuaeanii. Okcuanl. Knmaccndukamms
OKCHJOB: cojeoOpasyromue (OCHOBHBIE, KHCJIOTHBIC, amMQpOTEepHbIE) U
HeconeoOpasywonue. Homenknarypa okcupoB. dusnyeckue U XUMHUYECKHUE
CBOMCTBA OKCUOB. [lomyduenune okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHMI: IIENOYM M HEPACTBOPUMBIE
ocHoBaHusa. HomeHnkiatrypa ocHoBaHuil. OU3NYECKUE U XUMHUUYECKUE CBOMCTBA
ocHoBaHuu. [lomydyenrne ocCHOBaHUM.

Kucnorel. Knaccuduxanus kucinor. Homenknarypa kucior. Gusnueckue
U XUMHUYECKHE CBOMCTBaA KHCIOT. Psajg aktuBHOocTH MeTamioB H. H. bekerosa.
ITony4yeHnune KuCIoT.

Conu. Homenknatypa cosneil. @®u3ndeckue 1 XMMUYECKUE CBOMCTBACONIEH.
[Tonyuyenue cosei.

I'eHeTnyeckasicBI3bMEXKAYKIACCAMUHEOPTAaHUYECKUXCOCTMHEHUIA.

XumuuecKuuiKcnepumenm:

KAuEeCTBEHHOE OIpENIENICHUE COJEpKaHUsl KHCIOpOJa B  BO3IYyXE,
NOJy4YeHHe, COOMpaHue, pacro3HaBaHWE W HU3YYEHUE CBOKMCTB KHCIIOpPOa,
HAOJNIOZICHUE  B3aMMOJCHCTBUS  BEHIECTB C  KUCIOPOJAOM U YCIOBUSA
BO3HUKHOBEHUSI M TNPEKpalleHus TopeHus (Moxkapa), O3HAKOMJICHHUE C
oOpa3llaMH OKCHJOB W OINUCAaHWE WX CBOWCTB, IMOJy4YCHHE, COOWpaHHE,
pacro3HaBaHWE€ W M3Y4YEHHE CBOMCTB BOAOpOJAa (TOpEHHUE), B3aUMOJICUCTBUE
Bozopoja ¢ okcusioM meau (II) (Bo3MOKHO MCONB30BAHUE BUJIEOMATEPUATIOB),
HaOI0/IeHre O00pa3lloB  BEHIECTB KOJWYECTBOM 1 MoOjb, HCClI€AOBaHUE
OCOOCHHOCTEM pacTBOPEHUsI BEHIECTB C Pa3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOW MAaCcCOBOM JOJIEW pacTBOPEHHOIO
BEII[ECTBA, B3aUMOJCHCTBHUE BOJbI C METAUIaMH (HATPUEM U KaJbIHEM)
(BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHUAIIOB), HCCIEIOBaHUE OOpa3IoB
HEOPraHUYECKUX BEIIECTB PA3JUYHBIX KJIACCOB, HAOIOJEHUE W3MEHEHUS
OKpacKM HWHIUMKATOPOB B pacTBOpax KHCIOT M WIEJIOYEH, HW3YyYCHHE
B3aumojericteus okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C
MeTaJjulaMU, peaKUuid HEUTpalIu3alky, MOJTy4YeHHE HEPACTBOPUMBIX OCHOBaHMIA,
BBITECHEHHE OJIHOIO METajula JIPyTMM M3 pacTBopa COJHM, pELICHUE
AKCHEPUMEHTAJIBHBIX 3ajlady Mo Teme «BakHeiline KiIacchl HEOPraHHMYECKUX
COCIMHEHUI».

IMepuoauueckuii 3axkoH u Ilepuoamyeckasi cucreMa XUMHUYECKHX
iemenToB JI. . MenneneeBa. Ctpoenne aroMoB. XHMHYECKasl CBS3b.
OxucanTeIbHO-BOCCTAHOBUTE/IbHbIC PEaKINHU

[TepBbie TOMBITKH KIAaCCU(PUKANMK XHUMHUYECKUX dJeMeHTOB. [loHsITHE O
IPYIINAaX CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U WICIOYHO3EMENIbHBIE METAJLIbI,
TaJIOTeHBI, WHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbIE
OKCHU/JIbI ¥ TUAPOKCHIBI.

[Tepuoanueckuitzakon. IlepuoanueckascucTeMa XUMHYECKHUXIIEMEHTOB
H. W. Menneneea. KoporkonepuogHas W JJIMHHONEPUOAHAS  (HOPMBI
[lepuonnueckoir cucrembl xumuueckux d3nemeHtoB JI. WM. Menneneesa.
Ilepronsl u rpynnel. PUZMYECKUNW CMBICH IOPSAIKOBOIO HOMEpPA, HOMEPOB
Nepuo/ia U TPYMIbl JIEMEHTA.

Crpoenune aromoB. CocTtaB aTOMHBIX saep. HM30Tombl. OIEKTPOHBI.
CtpoeHnesIeKTPOHHBIX000JI09€KaTOMOBIEPBBIX 20X UMUYECKUXIIIEMEHTOB



ITepnognueckon cucremsl Jl. . MenneneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 10 ero nonoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.
3aKOHOMEPHOCTH M3MEHEHUs pajuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIINaM U NEPUOAAM.
3nauenue llepuonnueckoro 3akoHa u Ilepuoguyeckoil CHUCTEMBI
XMMHUYECKHUX DJIEMEHTOB Ul pa3BUTHA HayKu W npaktuku. [l. 1. Mennenees —
YYEHBIN U TPAXKIAHUH.

XumnueckasicBszb. KoBaneHTHas (oJIIpHASUHENIONSIPHAS ) CBS3b.
DIEKTPOOTPULIATEIbHOCTEXUMHUECKUXAIEMEHTOB. IOHHASICBSI3b.

CrenenbokuciieHus. OKUCIUTETBHO-BOCCTAHOBUTEIbHBIEPEAKIIUH.
[TpornecchloOKUCTEHUSIMBOCCTAaHOBICHUS. OKUCITUTEINUBOCCTAHOBUTEH.

XumuueckuiiaKcnepumeHnm:

M3y4eHHUE 0Opa3llOB BEIIECTB METAJIOB M HEMETAIOB, B3aUMOJICUCTBUE
TUIPOKCHIA IIMHKA C PacTBOpaMU KHUCIOT W IIEIOYEH, MPOBEIECHUE OMBITOB,
WUIIOCTPUPYIOIIUX TIPUMEPBl  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI
(ropenue, peakiiuy pazioKeHUsI, COSAMHEHUS).

Mesicnpedmemmunieceasu

Peanu3anusa mMexnpeaMeTHBIX CBA3EH MPU M3YYEHUM XUMHH B 8 Kilacce
OCYUIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
NOHATUWA, TAaK W TIOHATHM, SBISIOUIUXCS CHUCTEMHBIMU JUISl OTAEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO-HAyYHbIE TOHATHS: HAy4dHbIH (akT, THUIOTE3a,
TEOpus, 3aKOH, aHaIu3, CUHTE3, KIacCU(PUKAIINS, TEPUOJUIHOCTb,HA0II0/ICHUE,
SKCIIEPUMEHT, MOJIEIIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aroM, 3JEKTPOH, IMPOTOH, HEUTPOH, HMOH, HYKJIH],
M30TOIbl, PAAMOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKHUH 3apsi]l, BEIIECTBO,TENO,
00BbEM, arperaTHoe COCTOSIHUE BEIIeCTBa, Ta3, (PU3NUECKUE BEIUYUHBI,
€IUHULBI U3MEPEHHUSI, KOCMOC, TUIAHETHI, 3BE3b1, CONHIIE.

buonorus:porocunres,npixanue,omocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIE IOPOJIbI,
TMOJIE3HBIE UCKOMAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecrBouxumMmmuuyeckasipeakuust

[Tepnonnueckuitzakon. llepuoamueckascucremMa XUMHYECKUXDJIEMEHTOB
. 1. MenaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3BMEHECHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB MEPBBIX TPEX NEPUONOB, Kalvs, KalblLHUs U HX
COEIMHEHUN B COOTBETCTBUHM C IOJIOKEHHWEM HieMeHTOB B llepuoamueckoii
CUCTEME U CTPOEHHUEM HX aTOMOB.

CrpoeHnue BemecTBa: BUAbl XUMHUYECKON CBSI3U. THIIBI KPUCTATIUYECKHUX
PEETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMUYECKON PEIIETKU
Y BUJIa XUMHUYECKOH CBSI3U.

Knaccuduxanus u HOMEHKIaTypa HEOPraHUYECKUX BEIeCTB. XUMUUECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMUXCS K PAa3jIWYHbIM KJIACCaM HEOPTraHUYECKUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccudukarms XuMUYeCKUX peakiuid MO pa3IudHbIM MpU3HaKaM (I10
YHUCIIy ¥ COCTAaBY YYaCTBYIOIIHMX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY 3P EKTY,
110 U3MEHEHUIO CTETICHEN OKHUCIICHUSI XUMUUYECKUX AJIEMEHTOB, TOOOPATUMOCTH,
M0  y4YacTHIO  KaTajau3zaTopa). OJK30- H  JIHAOTEPMHUUYECKUEPEAKIUH,
TEPMOXUMUYECKNE YPABHEHHUS.

[Tonsitue o ckopoctu xumuyeckod peakuuu. lloHstre 00 oOpaTUMBIX U
HEOOPATUMBIXXUMHUUECKUXpeaKusaX. [ [oHITHEeOroMoreHHbIX U



rereporeHHelx peakuuax. [lonstue o karanuze. [loHsiTHE O XUMHUYECKOM
paBHOBecuU. DakTOpbl, BIUAIOIIME HA CKOPOCTh XHMHUYECKOW pPEAKUUU U
IIOJIOKEHUE XUMHUYECKOIO PABHOBECHSI.

OKHCANTETHLHO-BOCCTAHOBUTENbHBIE  PEAKIUH, O3JEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHOW  peakuuu. CocTaBlieHHE  ypaBHEHUH
OKHUCJIMTEIbHO-BOCCTAHOBUTENIbHBIX PEAKUUNA C HCIONb30BAHUEM METOJa
AJIEKTPOHHOTO OanaHca.

Teopuss ~ BIEKTPOJMTUYECKONM  JUCCOLIMALINH. DJEKTPOIUTHI 151
HEANeKTpoauThl. KaTuoHbl, aHMOHBL. MexaHW3M JUCCOLMAIlMM BEUIECTB C
pa3NMYHBIMU BUAAMHU XHUMHYecKoi cBsizu. CreneHp nucconuanuu. CuibHble U
cia0ble 3JIEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YCJIOBUS NPOTEKAHHUS PEAKUUUA HOHHOTO
oOMEHa, TOJIHbIE U COKpallléHHbIEe HOHHbIE YypaBHEHMs peakuuil. CBoiicTBa
KHUCTIOT, OCHOBaHUM M COJIEH B CBETE MPECTABICHUN 00 AJIEKTPOIUTUUECKOM
nuccounanuu. KauecTBeHHbIE peaku Ha HOHBI. [IOHSITHE O TUAPOIU3E CONEH.

XumuueckuiiakcnepumeHm:

O3HAKOMIIEHHE C MOJIENSAMH KPUCTALIMYECKUX PEIIETOK HEOPTaHMYECKUX
BEIIECTB — METAJIOB M HeMeTaioB (Tpadura U aimasa), CIOKHBIX BEIIECTB
(x7opuga HaTpWsi), HCCIENOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOUN
peakuuu  OT  BO3ACMCTBHS  pa3aMyYHbIX  (DAKTOPOB,  HCCIIEIOBaHHE
AJNIEKTPOIIPOBOJIHOCTH PAaCTBOPOB BEILECTB, Ipolecca IUCCOLUALUN KHCIIOT,
niesIo4ueil  ucosel(BO3MOKHOKMCIIONB30BAHUE BHUIECOMATEPUAIIOB), NPOBEIEHUE
OIBITOB, WUTFOCTPUPYIOUIMX MPU3HAKU IMPOTEKAHUS PEaKLUUid MOHHOIO OOMEHa
(oOpazoBaHue ocajaka, BblJIEIEHUE Ta3a, o0Opa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPhl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI
(ropenue, peakuuu pa3noKeHus, COEJIMHEHU), pacro3HaBaHue
HEOPTraHWYECKUX BEIIECTB C IOMOIIBIO KAUYE€CTBEHHBIX PEAKLUMid Ha HOHBI,
pelIeHe SKCIEPUMEHTANIBHBIX 3a/au.

HeMmeTa/ibiuuxcoe1nHeHUSA

OO6miass xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHnokucienus. CTpoeHrne upu3nueckrue CBOMCTBAa MPOCTHIX
BEIIECTB — TaJOr€HOB. XHWMHWYECKHE CBOMCTBA Ha IIpUMEpE XJopa
(B3aMMOJICHCTBUE C MeETajyIaMU, HEMETaJulaMH, Iejo4yaMu). XJIOPOBOIOPOI.
ConsiHast KUCI0Ta, XUMUYECKUE CBOWCTBA, NOJy4eHUE, NpuMeHeHue. [lelicTBue
XJIOpa M XJIOPOBOAOPOAA HA OpPraHu3M 4YeloBeKa. BakHeilme XJopuabl U UX
HaXO0XAEHUE B IPUPOJIE.

O6mast xapakrepucTka 31eMeHTOB VIA-rpymmbl. OcoOEHHOCTHCTPOCHHS!
aTOMOB, XapaKTepHbIE€ CTENEeHU OKucieHus. CTpoeHue u pU3ndeckue CBOMCTBA
IIPOCTHIX BELIECTB KHCIIOpoAa " CEpBI.
AJmOTponHLIeMoz[H(pHKauHHKchopoz[ancepH. XHUMHYECKHE CBOMCTBACEPHI.
CepoBojiopof, cTpoeHHe, PU3NIECKue U XUMHUYECKHEe CBOMCTBA. OKCHUIBI CEPhI
KaK TPEICTAaBUTENH KHUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (U3WYECKUE U
XUMUYECKUEe CBOMCTBa (0OIIME Kak TPEACTaBUTENs Kilacca KHUCIOT W
cnenuduyeckne). XMMUYECKUE PEAKIUH, JIEKAIINE B OCHOBE MPOMBIIIJIEHHOT O
cnocoba moytydeHusi cepHoil KuciaoThl. Ilpumenenune cepHoil kuciaotbl. Comau
CePHO KHCJIOTHI, KaYCCTBEHHAS PEAaKLKs Ha Cynb(ar-noH. Haxoxaenue cepoiu
e€ coequHEHUN B mpupoae. XUMHYECKOE 3arps3HEHUE OKpYKarouled Cpelbl
COCJIMHEHUSMU Ccepbl (KUCIIOTHBIE O, 3arpsi3HEHHE BO3yXa U BOJOEMOB),
CIOCOOBI €ro MPEJOTBPALLECHUS.

OO6m1as xapakTepucThka 3eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,XapaKTEPHBIECTEIIEHNOKUCIEHNA. A30T,paClIpOCTPAHEHUEB



npupoje, hu3nueckre U XuMU4eckue cBorictBa. KpyroBopot azora B mpupoje.
AMMHaK, ero puU3NYecKne U XMMHUIECKUE CBOMCTBA, MOTYyYEeHUE U IPUMCHEHHE.
Comu amMoOHUS, WX (U3UYECKHE W XUMUYECKHE CBOMCTBA, MPUMEHEHUE.
KauecTBeHHast peakiusi HA MOHbBI aMMOHHUA. A30THasi KUCIOTa, €€ MOJyYeHUE,
dusnyueckne W XUMUYECKHE CBOMCTBa (00mMe Kak MPEICTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Mcnonb3oBaHUe HUTPATOB M COJIEM aMMOHHUS B
KAauecTBE MUHEPAIbHBIX yA0OpeHui. XUMHUYECKOE 3arpsi3HEHUE OKpPY Karollen
cpenbl COeNMHEHUSIMU a30Ta (KUCJIOTHBIC JHOXK/HU, 3arpsi3HEHUE BO3/1yXa, MTOYBBI
u BosoéMoB). docdop, amnorpornubie Mmogudukauu Gocdopa, puzndeckue u
xumuyeckue cBorctBa. Oxcua  ¢ochopa (V) u  docdopHas Kuciora,
dbu3nUecKre u XuMHUYECKUe CBOMCTBA, noiaydeHue. Mcnons3oBanue gpocdaToB B
KaueCcTBE MUHEPAJbHBIX yI00pEHUH.

O6mias xapakrepuctuka 3aeMeHToB [V A-rpynmnbl. OcOOEHHOCTUCTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHHS. YIJIEpoHd, aUIOTPOIHbIE
MoJIU(UKALIMY, PACTIPOCTPAHEHHE B MPUPOAEC, (PU3NYECKUE W XUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopor yriaepoga B npupoae. Okcuasl yriepoja,
uX (QU3NYECKHEe U XUMUYECKHE CBOWCTBA, JIEUCTBUE HA YKUBbIE OpPraHU3MBI,
MOJTyYCHHE W MPUMEHEHUE. DKOJIIOTHUECKHE MPOOJIEMbl, CBI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumoreza rio0anmbHOrO IOTEIUICHUS KIWMaTa, HMapHUKOBBIN
addexr. YrompHas kKuciaora W €€ comu, UX (OHU3NYSCKHE U XUMHYSCKHE
CBOMCTBa, MOJy4YE€HHE U NpuUMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonbs3oBaHue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIUIEHHOCTH U
CENBCKOM XO3SMCTBE.

[lepBoHauanbHble TMOHATHS 00 OpPraHUYECKUX BEIIECTBAX Kak o
COEIMHEHUAX yriiepona (MeTaH, 3TaH, dTWJIEH, aleTWICH, 3TaHOJ, TIULEPUH,
yKCcycHasi kuciota). IIpupoaHble HCTOYHHMKM  YIrI€BOAOPOAOB  (Yroib,
MPUPOAHBIN ra3, HEPTh), IPOAYKTHI UX NepepadoTKu (OEH3UH), UX POIb B OBITY
U TIpoMbILIeHHOCTH. [loHATHE O OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: KUPaX,
Oenkax, yriaeBojax — M UX POJIM B KU3HU 4eloBeka. MaTepuanbHOE €IUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHU.

KpemHuuii, ero ¢usnueckue M XUMUYECKUE CBOWMCTBA, MOJY4YCHHE U
npuMmeHeHue. CoenuHeHHs] KpeMHUsi B mnpupoje. OOmue npeactaBieHus o0
okcuze kpemuus (IV) u kpemuueBoit kuciaore. CUITMKAThI, UX UCTIOIb30BAHUE B
OBITY,BIPOMBIIIIEHHOCTH.  BakHeimuecTpouTenbHbIeMaTepHallbl:KepaMuKa,
CTEKJIO,IIEMEHT,0eTOoH,kene300eToH. [IpobieMpIOe30macHOr OUCTIONb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B OBCETHEBHOM JKU3HHU.

XumuuecKuuiKcnepumenm:

u3ydeHne oOpa3IoB HEOPraHMYECKHWX BEIISCTB, CBOWCTB COJSHOMU
KHUCJIOTBI,TPOBEAECHUEKAUECTBEHHBIX PEAKITUHHAXIOPU/I-NOHBIMHAOIIOICHHE
MPU3HAKOB WX MPOTEKAHMS, OTBITHI, OTPAKAIOIMINE GU3HIESCKIE U XUMUICCKUE
CBOMCTBAa TaJOr€HOB M WX COEAUHEHUNA (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), O3HAKOMJICHHE C oOpas3laMu XJIOpHUAOB (TaJOrE€HUIOB),
O3HaKOMJIEHME C oOpa3lamMu ceppl M €€ COEIUHEHHUAMH (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB), HAONIOAEHHE Tpolecca OO0YyriIvBaHUs
caxapa IIOA JEHUCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOTBI, H3Yy4YCHHUE
XUMUYECKUX CBOMCTB  pa30aBJICHHOW CEpPHOM  KHUCJOTBI, IIPOBEACHUE
KaueCTBEHHOM peakuud Ha cyinb(haT-uoH W HaONI0JeHHe TMpu3HaKa eé
NPOTEKAaHMsI, O3HAKOMJIEHHE ¢ (PU3MYECKMMHU CBOMCTBaMU a30Ta, pochopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJIb30BaHHWE BHUAEOMATEpPUAIOB), O0Opa3naMu
a30THBIX ¥ QOCPOPHBIX yIOOPEHUI, MONTydeHUE, COOMpaHne, paclioO3HABAaHUE U
U3Y4YEHHUECBOICTBAMMUAKA, IPOBEICHUEKAUECTBEHHBIX PEAKITUHHANOH



amMoHMsi W Qocdar-noH W UW3YYCHHE TNPUZHAKOB WX MPOTEKAHUS,
B3aMMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEIbIO (BO3ZMOXKHO
WCIIOJIb30BaHUE BUJECOMATEPUATIOB), HM3YUYEHHE MOJEJEH KPUCTATUTUMYECKUX
peméTok anmasa, rpadura, QyepeHa, 03HAKOMIICHHE C ITPOIIECCOMaICOpOITun
PacTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHUBOrasa,
MOJIy4YeHHUe, coOMpaHue, paclo3HaBaHUE M HU3YUYEHUE CBOMCTB YIJIEKUCIOTO
raza, MpOBEJCHUE KAauyeCTBEHHBIX peakIuii Ha KapOOHAT W CWJIMKAT-UOHBI U
W3y4CHUE TNPU3HAKOB HX MPOTEKAHUSA, O3ZHAKOMIIEHHME C MPOAYKIIUEH
CUJIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TEME
«Baxxnenmue HeMeTauIbl 1 UX COCIMHECHUSY.

MeTalIbIMUXCOEAUHEHUS

OOmiass xapakTepuUCTUKAa XHUMHUYECKUX DJEMEHTOB — METAJUIOB Ha
OCHOBAHUU MX MOJ0XKEHUS B [leproanueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHus atroMoB. CTpoeHre MeTtajuioB. Metajuindeckas
CBSI3b W METAJUIMYECKasd KPUCTAJUIMYECKAST PEIIETKA. DICKTPOXUMUUECKUMN P
HanpsHKEHU MeTauioB. PU3MYECKME W XUMHUYECKHME CBOMCTBA METAJLIOB.
OO6mue crocoObl ToNydeHUs MeTaioB. [loHSATHE O KOPpO3WH METaJlIoB,
OCHOBHBIE CIOCOOBI 3aIUThl WX OT Koppo3uu. CruiaBbl (CTandb, 4YYryH,
JIOPATFOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY M IPOMBIIIIIICHHOCTH.

[[lenounble  meTtauibl: TOJNOXKEeHWE B [lepuommueckon  cucreme
xuMmuyeckuxaneMenToB [[. 1. MenaeneeBa, CTpo€HHE MXaTOMOB, HAXO0XKICHUE
B mnpupoae. Pu3nyeckue U XMMHYECKHME CBOMCTBA (HAa MpUMEpe HaTpus |
Kanusi). OKCUAbl M TUAPOKCUILI HATpusi U Kaius. [IpuMeHeHue HIen0uYHbIX
METAJJIOB M X COCTUHEHUH.

[[lemoyHO3eMeIbHBIE METaIbl MarHuid M KajJdbIMM: IIOJIOXKEHHE B
Ilepnognueckorr cucremMe xumuuyeckux osnementoB JI. WM. Mennaeneesa,
CTPOEHHUE HMX AaTOMOB, HAXOXJIECHHE B npupoje. duznueckne m XUMHUYECKHUE
CBOMCTBA MarHus W Kajablius. BakHeline coeauHEHUS KalbIus (OKCHI,
TUAPOKCHU], o). JKECTKOCTH BOABI U CIIOCOOBI €€ YCTPaHECHHUS.

AmomuHui: nonoxeHue B llepuomnueckoil cucteMe XMMHYECKHX
anementoB JI. WM. MeHnneneeBa, CTpoeHUE aroma, HAXOXKICHUE B MPHUPOE.
dusznyeckue W XUMHUYECKHE CBOMCTBA alllOMUHUA. AMQOTEpHbIE CBOHCTBA
OKCHJIa ¥ TUIPOKCHUIA aTFOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucteMe XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpOCHUE aTOMa, HAXOXKACHUE B Ipupoae. Pusndeckue u
XUMHUYECKHE CBOMCTBa xeneza. Okcuabl, ruapokcuabsl U conu sxenesa (II) u
xenesa (III), ux coctas, CBOMCTBA U MOJIyYEHUE.

Xumuueckuiiakcnepumenm:

O3HAKOMJICHHE ¢ o0paslamMyd METaUIOB M CIUIaBOB, MX (HU3UYCCKUMHU
CBOMCTBaMH, HW3yYECHHE PE3YJIbTATOB KOPPO3UHU METALUIOB  (BO3MOXKHO
HCTIOJIb30BaHNE BHJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KaJdblUsl U HATPUS C BOAOM (BO3MOXXHO HCIIOJIb30BAHUE BHUICOMATEPHATIOB),
HCCIIEIOBAHUE CBOMCTBKECTKOM BOJIBI, MPOLIECCA TOPEHUS KEIE3a BKUCIOPOIE
(BO3MOKHO HCIIOJIB30BaHUE BHJACOMATEPHUAIOB), TMPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIXPEAKIINMHANOHBI:Mar HAS, KaJIbIIU S, ATFIOMUHUS, LIMHKA, )KETe3a
(I) m xeneza (IlI), memnu (II), nHaOmogeHWMEe U omMHUCaHUWE MPOIECCOB
OKpallMBaHMsS IJIAMEHUM HWOHAMM HATpHUs, Kajdusg M KaIblus (BO3MOXXHO
UCIIOJIb30BaHUE BHJCOMATEPHUAIOB), UCCeAoBaHUE aM(pOTEPHBIX CBOWCTB
TUJPOKCHUIA ATIOMUHMS W TUJIPOKCUIA LIMHKA, PEIICHUE IKCIEPUMEHTAJIbHBIX
3a71a4 o TeMe «BakHelIe MeTaIbl U UX COSIUHEHUS)).

XMMHUAHOKPY KA LIAsICPeaa



BemectBa n marepuasnbl B MOBCEIHEBHOM XKHU3HM YEIOBEKa. be3omacHoe
WCIIOIb30BaHUE BEUIECTB U XUMUYECKUXpeaKkuid B ObITY. IlepBas nmomomnis npu
XUMUYECKUX 0KOrax v OTPaBIICHHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIe cpebl (MpeaenbHas JomyCcThuMas
KoHIIeHTparusi BemiectB, panee — [I[JIK). Ponp xumum B pemieHun
AKOJIOTMUYECKUX TTPOOIIEM.

Xumuyeckuuiakcnepumenm:

M3y4eHNE00pa3oBMaTEPHaIOB(CTEKIIO,CIIABEIMETAIIIOB, TOJTMMEPHBIC
MaTepUabl).

Mesxicnpeomemmnuieceasu

Peanuzanus mMexnpeaMeTHBIX CBA3€d MpU M3YYEHUH XUMUM B 9 Kiacce
OCYIIECTBIJISIETCSL 4Yepe3 MCIOJIb30BaHUE KaK OOIIUX €eCTEeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TIOHATHM, SBISIONIUXCS CHUCTEMHBIMU JUISI OTACIIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO6mire ecTecTBEHHO-HAYYHbIE MOHSATUS:HAYUYHbIA (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIacCU(pUKalUsi, NEPUOIUYHOCTh, HAOIIOJEHUE,
AKCIEPUMEHT, MOJEIMPOBAHUE, M3MEPEHHE, MOJENb, SBICHHUE, MMAPHUKOBBIN
3¢ deKT, TEXHOJIOTHSI, MaTepUAIIbI.

dusznka: marepusi, aroM, dJIEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKJIH],
M30TOIbI, PAMOAKTUBHOCTb, MOJEKYJa, AJIEKTPUUYECKHUIN 3apsi, MPOBOJHHKH,
MOJTYIPOBOJHUKH, JTUAJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOE€  COCTOSIHME  BENIeCTBa, Tra3, pacTBOpP, PAaCTBOPHUMOCTb,
KpUCTAJUTMYECKasi penieTka, CIulaBbl, (U3UYECKUE BEIUYUHBI, E€IUHUIIBI
M3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, COJHIIE.

buonorusi: porocunTes, apixaHue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yA00peHust, MUKPORJIEMEHTHI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIE BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE IOPOJIBI,
TMOJIC3HBIC HCKOIIaeMblIe, TOIUIMBO, BOJIHBIC pECYpCHI.



IHNIAHUPYEMBIEPE3YJIbTATBIOCBOEHUAITIPOI' PAMMBIIIO
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIEPE3YJIBTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHMS IPOrpaMMbl OCHOBHOI'O OOLIEro
00pa30BaHMsI JTOCTHTAIOTCSA B XO0/€ OOy4YeHHS XUMUHU B €IMHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JEATEIbHOCTU B  COOTBETCTBUM €  TPaJAUIIMOHHBIMHU
POCCUNUCKUMHU COLMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU,
NPUHATHIMA B OOIIECTBE MPAaBWIAMU U HOPMaMU TOBEIEHHUS U CIOCOOCTBYIOT
MpolieccaM CaMOITO3HAaHUS, CAMOPA3BUTHS U COUANTN3ALMN 00YyYarOIIUXCSl.

JIM4HOCTHBIE  pe3ynbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAMK U
pacHIMpeHre ONbITa JETENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) naTPHOTHYECKOTOBOCTTUTAHMA

[IEHHOCTHOT'O ~ OTHOIIEHUSI K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY U HAYYHOMY HACIEIUI0, TOHMMaHUs 3HAYEHUS XUMHYECKOU
HAyKU B ’KU3HU COBPEMEHHOT0 OOIIECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOI
uHbopMaIel O TMepeAoBbIX JOCTIKCHHMSIX UM OTKPBITUSX MHUPOBOH H
OTEUECTBCHHOM XUMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOUCTBE MHpa U OOIIECTBA;

2) TPaKIaHCKOTOBOCIIMTAHUS:

IPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUJIIaX MEKIMYHOCTHBIX
OTHOLIEHHH B  KOJJIGKTUBE, KOMMYHHKAaTHBHONH  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIIEe0BATEIbCKON, TBOPUYECKON W JPYrux
BUJIAX/1CITEIbHOCTH, TOTOBHOCTH KpPa3HOOOPa3HOW COBMECTHOM AESITEIIbHOCTH
MIPU BBITIOJTHEHUU YYEOHBIX, MO3HABATEIbHBIX3a/1a4, BHIMOJHEHUN XUMHUYECKHUX
OKCIIEPUMEHTOB,  CO3[JaHMM  YYEOHBIX  NPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHUI0O ¥  B3aUMOMNOMOIIM B  TIpollecce€ OATOH  y4yeOHOH
JEeSTENbHOCTH, TOTOBHOCTU OLICHMBATh CBOE MOBEIEHHE M MOCTYNKH CBOMX
TOBapHIIEH C MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUS
IIOCJIEICTBUH IOCTYIIKOB;

3) HEeHHOCTHHAYYHOT OTIO3HAHUS

MUPOBO33PEHUYECKUE MPEACTABICHHUS O BEIIECTBE U XUMUYECKON PEaKIInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABJISIOIIME
OCHOBY/JII TOHUMAHUS CYITHOCTH Hay4HOU KapTHUHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIbI, B3aUMOCBS3SIX YEIOBEKAa C
PUPOJHON CPENO, O POJIM XMMUU B MTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

NO3HABaTEJIbHbIE MOTHBBI, HAIIPABJICHHbIC HA IMOJYYEHUE HOBBIX 3HAHUM
N0 XWMHH, HEOOXOIMMbIEe [l OOBSICHEHUS HAOII0JaeMbIX MPOILIECCOB U
SIBJICHUM, TMO3HABATENbHON, MH(POPMAIIMOHHON M YUTATENbCKON KYJIbTYPHI, B
TOM YHCJE HABBIKOB CaMOCTOATEIBHON padOThl C Y4E€OHBIMH TEKCTaMH,
CIIPaBOYHON  JINTEPAaTypo, JIOCTYIHBIMU  TEXHUYECKHUMHU  CPEACTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpeC K OOYYEHHIO U TO3HAHUIO, JIIOOO3HATEIHLHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K CcamM0o00pa3oBaHUIO, MPOEKTHOM U  HCCIIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAHHOMY BbIOOPY HANPABIEHHOCTH U YPOBHS 00y4YEHUS B
JTaJIbHEUIIIEeM;

4) hopMHPOBAHUSAKYJIbTYPHI3TOPOBBSI:

OCO3HAHHME LIEHHOCTU >KM3HU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3JI0POBBII 00pa3 >KM3HU, OCO3HAHUE IMOCIEICTBUA U
HEMPUATUEBPEAHBIXITPUBBIYEK(YTIOTPEOIECHUSAIKOT 015, HAPKOTUKOB,



KypeHUs1), HEOOXOAMMOCTH COOJI0/IEHHUST TIPABMII O€30MacHOCTH PUOOPAIEHUN
C XMMUYECKUMU BEILIECTBAMU B OBITY U peaIbHOM JKU3HU,

5) Tpy10BOTrOBOCTIMTAHMS

MHTEpEC K MPAKTUYECKOMY HM3YUECHHIO MPOGECcCHuil W TpyAa pas3IuvdHOro
poJla, yBaXK€HUE K TPYIy U pe3yjbTaTaM TPYIOBOM AEATEIbHOCTH, B TOM YHCIE
Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUN MO XMMHH, OCO3HAHHBIN BBHIOOD
WHAUBUIYAJIbHOM  TPAEeKTOPUM  MPOJOJDKEHUsS 00pa3oBaHUs C  yYETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEM, ychnemHol MpodheCCHOHATIBHOM JEITeIbHOCTH U Pa3BUTHS
HEOOXOIMMBIX YMEHHUI, TOTOBHOCTH aJalTHPOBaThCA B NpodeccHOHaTIbHON
cpene;

6) KOJIOTHYEeCKOTOBOCTIMTAHMSI:

AKOJIOTHYECKHU I1€IeCO00pa3HOE OTHOUIEHUWE K MPUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE [IEHHOCTH 340POBOIO
u Oe3omacHoro o0Opasa >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3MUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LIEHHOCTU COOJIIOICHHUS
npaBwil 0OE€30MacHOTO TOBENEHUA MpH paboTe C BEIIeCTBAMHM, a TaKke B
CUTYyalUsIX, YTPOXKAIOLIUX 3/I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTUIPUMEHSITh3HAHUS, TOTYyYaeMbICIPUU3YYCHUN XUMUH, IS
pelIeHUsT 3a/a4y, CBSI3aHHBIX C OKPYXarolIed MPUPOJHOW CpenoH, i
MOBBIIMICHUS] YPOBHA DKOJIOTHYECKON KYJIbTYpPbl, OCO3HAHHUS TJ00aIBHOTO
XapaKkTepa SKOJOTMYECKHX MpOOJeM M TMYTeW WX pEeHIeHUS MOCPEICTBOM
METOJI0OB XMMHUHU, SKOJIOTMYECKOI'0 MBIIIJIECHUS, YMEHHSI PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHOM, KOMMYHUKAaTUBHOW U COLIMAJIbHON MTPAKTHUKE.

METAINIPEAJMETHBIEPE3YJIbTATHBI

B cocraBe MeranpenMETHBIX pPE3YyJIbTATOB BBIJIEISIOT 3HAUYUMbBIC IS
dbopMuUpOBaHUs MHUPOBO33PEHUS OOIIEHAYyUYHbIE TOHATUS (3aKOH, TEOopusl,
NPUHIMI, TUNoTe3a, (aKT, CUCTEMa, NIPOLECC, SKCIEPUMEHT U JpYroe.),
KOTOpBIE HCIIONB3YIOTCI B €CTECTBEHHO-HAyYHBIX YYEOHBIX MpeAMETax U
NO3BOJISIIOT HAa OCHOBE 3HAaHUM M3 ATUX MpeaMeToB  (opMupoBaThH
Ope/CTaBlIEHUEe O LEJOCTHOW HAydYHOM KapTUHE MHUpPA, U YHHUBEpPCAJIbHbIE
ydyeOHble JIeUCTBUS (ITO3HABATENIbHBbIC, KOMMYHUKATHUBHbBIC, PETyJISTHUBHBIC),
KOTOpble o0ecrneunBaroT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSATEIbHOMY
TUTAHUPOBAHUIO U OCYIIIECTBIICHUIO YUYEOHOU e TEeTHbHOCTH.

Ilo3naBaTe/ibHbleyHHBEPCAJIbHbICYYeOHbIeAeHCTBUS

ba3oBble Jornueckue aeiicTBUs:

YMEHHUSI UCIOIb30BATh MPUEMBI JIOTHUYECKOIO MBIIIJIEHUS TPU OCBOEHUU
3HAHUM: PACKPBHIBATH CMBICI XUMUUYECKUX MOHATHH (BBIAEHATh UX XapaKTEpHbIC
PU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C APYTUMU MOHSITUSIMH), UCIIOJIH30BATh
TOHSITHSL JIJISl OOBSICHEHUST OT/IETbHBIX(DAKTOBUSBICHUN, BEIOMPATHOCHOBAHUS U
KpUTEPUH JJIS1 KJIACCU(PUKAIMU XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUH,
YCTaHABIIMBATh MPUYMHHO-CIIEICTBEHHBIE CBA3U MEXAY OObEKTaMH HU3YyUEHMUS,
CTPOUTH  JIOTUYECKHE  PACCYXKJEHUS  (MHAYKTUBHBIC,  JIEAYKTUBHBIE,IIO
aHAJIOTHUH ), JIeNaTh BHIBOJIbI U 3aKIIOUYCHUS,

YMEHHUE TMPUMEHSATHh B MPOIECCE TMO3HAHUS MOHATHUS (MpPEIMETHBIE HU
METanpeaMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B
XUMUH, TPeoOpa3oBbIBaTh IIUPOKO MPUMEHSIEMbIE B XHUMHH MOJICTIbHbIC
MIPEICTABICHNUS — XUMUYECKMU3HAK (CUMBOJJIEMEHTA), XUMHUUYecKas (popmyia
U YpaBHEHUE XMMHUYECKOM peaklMH — MPU pelIeHUH y4eOHO-TI03HaBaTEIbHBIX
3ajay, ¢ y4€TOM OTUX MOJENbHBIX TNPEJICTABICHUNA  BBISBIATH U
XapaKTepU30BaThCYIIECTBEHHBICITPU3HAKUU3YIAEMbIX00bEKTOB—



XUMHYECKUX  BEIIECTB M  XMMHMYECKHMX pEaKUUd, BBIABIATH  OOLIMe
3aKOHOMEpPHOCTH, NPUYUHHO-CJIEJACTBEHHBIE CBA3M U MPOTUBOpEUHsS B
M3Yy4aeMbIX IIPOLIECCAX U SIBJICHUSX.

ba3oBbiencciieqoBare/ibCKUEeACHCTBHA:

YMEHHUE UCIIOJIb30BaTh IMOCTABJIECHHBIE BONPOCHl B KAY€CTBE MHCTPYMEHTA
MO3HAHUA, a TAaKKE€ B KAyeCTBE OCHOBBI ISl (DOPMHUPOBAHMS THUIOTE3BI IO
MPOBEPKE MPABUIILHOCTU BBICKA3bIBAEMBIX CY>KIECHUN;

MPUOOPETEHNE ONBITA MO IUIAHUPOBAHMIO, OPTraHU3alMU U MPOBEICHUIO
YUYEHMUYECKUX DSKCIEPUMEHTOB, yMEHHME HaOmoAaTh 3a XOJOM Ipolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €0 Pe3yibTaT, POpMYyIUPOBaTH 000OIICHHUS
U BBIBOJBI M0 pe3yibTaTaM MPOBEAEHHOTO OMNBITA, UCCIEIOBAHUS, COCTABISAThH
OTY€T O MpoJIeTaHHOU padore.

Pabdoracundopmanmeii:

YMEHHUE BBIOMpaTh, aHAJIU3UPOBATH M MHTEPIPETUPOBATH HH(OPMALNIO
pa3iaMuHBIX BHAOB M (OPM TPEACTABICHUSA, MOJIY4aeMYI U3 Ppa3HbIX
UCTOYHUKOB (HAay4HO-IIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJEp KaHMS,
CIpaBOYHbIE TMocoOusi, pecypchl MHTepHeTa), KpPUTUYECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(POPMALHIO;

YMEHHE NPUMEHATh Pa3IMYHbIE METO/bl U 3aPOCHl IIPU MOUCKE U 0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JJIsl BBIMOJIHEHUS
y4eOHBIXUIO3HABATEIbHBIX33Ja40NPEICIEHHOIOTHIIA, MPUOOPETEHUEOIbITA B
o0acTi HCMONb30BaHUST WH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHI,
OBJIaJICHUE KYyJbTYpOM aKTUBHOIO HCIIOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITENbHO BBIOMpATh ONTHUMAJIBHYIO (HOpPMY MpEACTaBICHUS
uH(pOpMaAMU U WUIIOCTPUPOBATH PEIIAEMBIE 3a/1a4d HECIOKHBIMU CXEMaMH,
auarpaMMamMi, JpyrumMu GopMaMu rpauku U UX KOMOMHALUSAMU;

YMEHUE UCIOJIb30BaTh W AHAIM3MPOBaTH B Ipolecce ydyeOHOH U
HCCJIEI0BATENbCKON NEeSTENbHOCTH UH(OpMALIIIO 0 BIIUSIHUU
OPOMBIIIEHHOCTH, CEJIbCKOTO XO34iCTBA W TPAHCIOpPTAa HA COCTOSHUE
OKPYKAIOILIEH IPUPOAHON CPEBI.

KoMMyHHKaTHBHBICYHHBEpPCAJbHbICyYeOHbIeACHCTBHSA:

yMEHHUS 3a/aBaTh BOIMPOCHl (B XOJe auaiiora U (WIik) TUCKYCCHH) IO
CyLIeCTBY 00OCYXJIaeMOil TeMbl, (OpPMYJIUPOBaTH CBOM MPEAJIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHMSI PEUIOKEHHOH 3a1a4H;

YMEHHUS IPEACTABIATh IOJYYECHHBIC PpE3yNbTaThl  I[103HABATEIBHOU
NEATENBHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeNaTh IPE3CHTALUI0
PE3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO IKCIIEpUMEHTa (11a00paTOPHOr OOIIBITA,
nabopaTopHOil pabOThl O UCCIEJOBAHMIO CBOMCTB BEIIECTB, Y4eOHOTO
NPOEKTA);

YMEHHSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
[IO3HABATEJILHOM W HCCIENOBATEIIbCKOM  JEATENIBHOCTH MPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uIuil (00CyX)aeHNs, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI», KOOPINHAIUS
COBMECTHBIX JCUCTBHM, ONPEACICHUE KPUTEPUEB II0 OIEHKE KayecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryisiTHBHbICYHHBEPCAJbHbICYYeOHbIeICHCTBHSA:

YMEHUE CaMOCTOSITEIbHO ONPEAENATh LENH AESITeIbHOCTH, IJIaHUPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTENbHOCTD, BEIOUpATh Hanbosee 3PPeKTUBHbIE CIIOCOObI pElICHUsT Y4eOHbIX
U TIO3HABATEIbHBIX 337[a4, CAMOCTOSITEIIBHO COCTAaBJSATh WU KOPPEKTUPOBATH
TP EIOKEHHBIMAIT OPUTM IENCTBUMIIPUBBITIOIHEHUN3aJaHUHC YUETOM



MOJTyYEHUS] HOBBIX 3HAHWM 00 M3y4aeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIIUAX,
OLICHUBATh COOTBETCTBHE MOJYUYEHHOTO PE3yJibTaTa 3asBIICHHOM LIEJIU, YMEHUE
HCIOJIB30BAaTh U AHAJIM3UPOBATHh KOHTEKCTHI, ITPEJIaracMbl€ B YCIOBUN3AIaHUMN.

NPEJMETHBIEPE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEIbHOIO
CoZlep KaHMsl, YCTAaHOBJICGHHOTO JaHHOW (enepalbHON paboueit mporpamMmoi,
BBIJICJISIIOT: OCBOEHHBIE 00YUYaIOIIMMUCS HAy4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI
NeucTBUM, creuuduyeckue Uil MpeAMETHONM o00macTu «XUMHS», BUIBI
NEATENBHOCTA 1O TOJYYEHHI) HOBOTO 3HAHWS, €ro HMHTEPIPETALNH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSIX.

K xonmy oOydeHus B 8 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPakaTh CPOPMHUPOBAHHOCTH Y OO YUAIOITUXCST YMEHHUM:

e pPacKpbIBaTh CMBICII OCHOBHBIX XMMUUYECKUX MOHATHI: aTOM, MOJIEKYJA,
XUMUYECKHUI 3JIEMEHT, IIPOCTOE BEILIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOMHAST M HEOJHOPOHAS ),BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAas
Y MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAsMacca,
MaccoBasi J0JiI XMUMHUYECKOrO0 JJIEMEHTAa B COEIMHEHUH, MOJSPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHE, COJIb, JEKTPOOTPUIATEIBHOCTbD,
CTEIICHb OKHCJIEHUS, XUMHUYECKAs peaxuus,
KJ1accu(UKAIUSPEAKIINA: pEaKITUUCOCTMHEHUS, PEAKITNUPA3I0KEHUS,
peaknuu 3aMeNIeHUs, Peakuu OOMEHa, 5K30- M IHIAOTEPMHUYECKHUE
peakiu, TeroBo 3(pPekT peakiuu, SaIpo aToMa, FMEKTPOHHBIN ClIon
aToma, aTOMHas OpOuTaib, paauyc aToMa, XUMUYecKasi CBsI3b,OJIIpHAs
Y HETOJSPHAS KOBAJIEHTHAS CBA3b, NOHHAS CBSI3b, HOH, KATUOH, AHUOH,
pacTBOp, MaccoBasi JOJsi BeliecTBa (MPOIEHTHAs KOHIEHTpalus) B
pacTBOpE;

e WUIIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XWUMHYECKUX MOHSATHN U
MIPUMEHSTH 3TU MMOHATHS MPU ONMMCAHUM BEIIECTB U UX MPEBPALLCHUN;

e HCMOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY JJI COCTaBJICHUS (HopMyJ
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUN;

e ONpENENsATh BaJCHTHOCTb aTOMOB  JJIEMEHTOB B  OWMHApHBIX
COCIMHEHUSAX, CTENEeHb OKUCJIEHUS DJEMEHTOB B  OWHApHBIX
COCIMHEHUSAX, MPHUHAMICKHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
COE€MHEHUN 1O (QopMysaM, BUJ XUMHYECKON CBA3M (KOBajJEHTHas U
WOHHAs) B HEOPTAaHUUECKUX COCANHEHUSX;

e packpseiBaTh cMbica [lepmoamueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh ITOHUMAHUE NEPUOAUYECKON 3aBUCHMOCTH CBOMCTB
XMMHYECKUX 3JIEMEHTOB OT UX moJioxkeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHMUSI MAacChl BEMIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUEHHUs], 3aKOHAa ABOraapo;

e ONUCHIBATH W XapakTepu3oBaTh TabmuuyHyro ¢dopmy I[leprogmaeckoit
CUCTEMbl XHMHWYECKUX DJIEMEHTOB: pa3inyaTh TMOHATUA <«TJIaBHAsS
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpynma)», mansie
U OOJbIINE MEPUOIbl, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabnuue «llepuoguyeckas cucrema xumuyeckux snemeHTtoB J[. U.
MenpeneeBa» € YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB U 3apsija  sapa, oOllee Yucio
AJIICKTPOHOB M PACTIPEICIICHUE UX 10 AJIEKTPOHHBIM CJI0SIM);



K

KiIaccu(UIUpoBaTh ~ XUMHYECKHE  DJIEMEHTBI,  HEOPTraHWYECKHUE
BEIIECTBA, XUMUUIECKUE PEAKIINH (TI0 YUCTY ¥ COCTaBY YYaCTBYIOITUX B
pEaKInu BEIIECTB, M0 TeIIOBOMY d(PdeKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIINE XMMUYECKHNE CBONCTBA BEIECTB
pa3sIUYHBIX ~ KJIACCOB,  TOJATBEpXAas  ONMUCAaHWE  MpPUMEpaMu
MOJIEKYJISIPHBIX YPABHEHHH COOTBETCTBYIONTUX XUMHUUYECKUX PEAKIINA;
MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTH OT HUX
KauyeCTBEHHOTO COCTaBa, BO3MOXXHOCTH TIPOTECKAHUS XHUMHUYECKHX
MIPEBPAIICHUNA B PA3IMYHBIX YCIOBUSX;

BBIYUCIISTh OTHOCUTEIIBHYIO MOJEKYJISIPHYIO U MOJSIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMMHYECKOrO »3JeMeHTa 1o (opmyie
COEIMHEHHUS, MacCOBYIO [OJII0 BEIECTBA B PACTBOPE, IMPOBOJIUTH
PACYETHI 10 YPABHEHUIO XUMUYECKOU PEAKIINH;

NPUMEHSATh OCHOBHBIC ONEpPAlUd MBICIUTEIHON JCSITEIIbHOCTH —
aHaJIM3 ® CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEeMaTH3AIIO,
KJIacCU(UKAIUIO, BBISBICHUE MPUYUHHO-CICJICTBEHHBIX CBSI3€M — HJIs
U3Y4YCHHUS] CBOWMCTB BEIECTB M XUMHUYECKHUX PEAKIMM, €CTECTBEHHO-
Hay4yHbIE  METOIbl  TIO3HAHUS —  HAONIOZICHWE,  HW3MEpEHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeabHBIA U MBICIICHHBIN);

ClIeOBaTh MpaBWaM  TOJB30BAaHUS  XHUMHYECKOW TOCyJOod U
7abopaTOpHBIM O0OpPYZOBAaHMEM, a TaKXKe TMpPaBWIaM OOpAIICHUS C
BEIIIECTBAMH B COOTBETCTBHU C WHCTPYKIUSAMH II0 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUUYECKUX OIBITOB IO MOJYYEHHUIO M COOHMpPAHHIO
razoo0pa3HbIX BEIIECTB (BOJOPOJAa M KHUCIOpPOAa), IMPUTOTOBICHUIO
PacTBOPOB C OINPENEIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTOBEILIECTBA,
IUTAHWUPOBAaTh W TMPOBOAWUTH  XMUMHYECKHE OKCIEPUMEHTBHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEJIOYEH W KHUCJIOT C IOMOIIBIO
WHAUKATOPOB (JaKMycC, peHo(pTarenH, METUIOPAHXK U IpyTHUe).

KOHIly oOyuyeHUs B 9 KJjacce MpeIMETHBbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacCKpbIBaTh CMBIC] OCHOBHBIX XMMHMUYECKUX MOHATHM: XUMHUYECKUN
JJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTH, JIEKTPOOTPUIIATEIHHOCTD, CTENEHb
OKHCIIEHUSl, XUMHUUYECKas peakius, XUMHUYecKas CBs3b, TEIJIOBOU
b (deKT peakuuud, MOJb, MOJSIPHBIA O0BEM, PacTBOp, DIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, AIEKTPOJIUTHUECKAs AUCCOLMALINS, PEAKLIUA HOHHOTO
oOMeHa, KaTaiau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEaKIUU, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE PEAKINH,
OKHCIIUTENb, BOCCTAHOBHUTEIb, OKHCIEHHE U  BOCCTAHOBJICHHE,
aIIoTpoIus, aM(pOTEPHOCTh, XUMHUECKas CBA3b (KOBaJICHTHAs,MOHHAS,
METaJUTHYecKasi), KpHUCTAUIMYeCKas pEmETKa, KOPPO3Us METalIoB,
CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIUH, MPEAeTbHO IOMyCTUMAas
koHueHrpamus [1/IK BemecTsa;

WITIOCTPUPOBATh B3aUMOCBSA3h OCHOBHBIX XMMHYECKUX MOHITHH U
NPUMEHSATDH 3TH MOHSATHS MPU ONKUCAHUY BEIIECTB U UX MPEBPAIlCHUH;
UCTIOJIh30BaTh XUMHUYECKYI0O CHUMBOIIMKY [IJISI COCTaBJICHUS (OpMYI
BEIICCTB U YPAaBHEHUH XUMHUYECKUX PEaKIINN;

ONPENENSATh BAaJCHTHOCTh M  CTENEHb OKHCICHUS XUMHYECKHX
DJIEMEHTOB B COCAMHEHMSAX PA3IUYHOTO COCTaBa, MPUHAIJICKHOCTH
BEIIECTB K OMNpEACIEHHOMY KJIacCy COEIUWHEHUN 1o (opmysam, BUJ
XUMHUYECKONCBS3U(KOBAJICHTHAS, HOHHAS, METAJUTHYECKAs )B



HEOPTaHWYECKUX COCAMHEHUAX, 3apsi/i HOHA M0 XUMHUYECKON (opmye,
XapakTep cpeAbl B BOJHBIX PAaCTBOPaX HEOPraHWYECKHUX COEIWHEHHIA,
THUI KPUCTATUIMUECKOMN PElIETKN KOHKPETHOTO BEIIIECTBA;

packpbiBaTh cMbIca Ilepuognueckoro 3akona JI. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro NOHMMAaHUWE: OIHUCHIBATh M XapaKTepU30BaTh
Tabnuunyto Qopmylleproauyeckoil cUCTEMbl XUMUYECKHUXDIIEMEHTOB:
pas3nuyarh MOHSATUS «TJIaBHas noarpynna (A-rpynmna)» u «noOodHas
noarpynmna (b-rpynna)», Manble W OONbIIME MEPUOJbI, COOTHOCHUTH
0003HayYeHUsl, KOTOpPbIE HMEIOTCS B MEPUOJWYECKOM Tabmuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHMS aTOMOB XHUMHUYECKHUX
AJIEMEHTOB (COCcTaB W 3apsj sapa, oOIIee YUCIO JJICKTPOHOB U
pacrpenielieHue UX M0 JJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COEAMHEHUI B
npenesax MayblX MEPHOJOB U TJIABHBIX MOATPYII C y4ETOM CTPOEHUS
UX aTOMOB;

KJaccu(UIMpOBaTh ~ XMMHUYECKHE  DJIEMEHTHI,  HEOpraHUYEeCKHe
BEIIECTBA, XUMUYECKUE PEAKIMH (110 YUCITY U COCTaBY YYaCTBYIOIIUX B
peakimMu BEIIECTB, MO TErIoBOMY 3(PdeKTy, M0 M3MEHEHUIO CTETCHEH
OKHUCJICHUSI XUMUYECKUX AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIECIM(PUICCKNE XUMUUYECKHE
CBOMCTBA MPOCTHIX U CJIOXKHBIX BEUIECTB, IMOATBEPXKIasi OMUCAHUE
npuMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBJIATb YPAaBHEHUS DJIEKTPOJUTUYECKOM JIUCCOLUMALUU KHUCIOT,
HIEJIOYEH W COJIEH, IOJIHBIE W COKpPAIIEHHBIE YPaBHEHHUS PEAKLIHU
MOHHOIO  OOMEHa, ypaBHEHMS  peaKlMil,  MOATBEPKIAIOIINX
CYLIECTBOBAHUE T'€HETHUUYECKOW CBA3M MEXKIY BEIECTBAMU Pa3IMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUI
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOT0 OajlaHca ITUX PEaKlUi;
POrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS,
BO3MOXHOCTH TPOTEKAHUSI XUMHUYECKUX MPEBpALIEHUN B PA3IUUYHBIX
YCIIOBUSIX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO MaccChl
BEIIECTB, MAacCOBYIO JOJK XHMHUYECKOrOo »3JeMeHTa 1o (GopMmyiie
COCIMHEHHUs, MacCOBYIO [OJII0 BEIIECTBA B pPACTBOPE, IPOBOJIUTH
pacy€Thl 10 YPABHEHUIO XUMUYECKOMN pEaKINH;

coONMOIaTh  NpaBWja  MOJIB30BAHUS ~ XMMHUYECKOM  moCcyqod U
7abopaTopHBIM 000pYIOBAaHMEM, a TakKe MpaBWia OOpAIIEHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBINOJHEHUIO
7a00paTOPHBIX XMMHUYECKUX ONBITOB IO IMOJIYYEHUIO U COOHMPAHUIO
ra3000pa3HbIX BENIECTB (aMMHaKa U YIIEKUCIIOro rasa);

IPOBOJUTH  PEAKLUHU, MOJITBEPKIAIOUIME KAYECTBEHHBIM COCTaB
pa3IUYHBIX BELIECTB: pPACMO3HABAaTh ONBITHBIM MYTEM  XJIOPHI-,
Opomun-, wuoaua-, kapobonatr-, ¢docdar-, cunaukar-, cyiabdart-,
TUAPOKCHUI-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJIJIOB,
NPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
OPUMEHSATh OCHOBHbBIE ONEpallMd MBICIUTENbHON JESTENIbHOCTH —
aHaIM3 M CHHTE3, CpaBHEHHE, O0000IIeHUE, CHCTEeMAaTH3alHIO,
BBISIBJICHUE TTPUUUHHO-CJIE/ICTBEHHBIX CBS3€HM — ISl U3yUYE€HUS CBOWCTB
BEIIECTBUXUMUYECKUXPEAKIINNA,ECTECTBEHHO-HAYYHBIEMETO IbI



MO3HAHUS—HAOII0/IeHN e, N3MEPEHNE,MOICTUPOBAHUE,IKCIIEPUMEHT
(peanbHBbII 151 MBICJICHHBIN).



TEMATHYECKOEIIJTAHUPOBAHHUE

8 KIIACC
HauMmenoBauue KoaudecTBOo 4yacoB
Ne JJeKTPpOHHBIe(LIH(PPOBbIE)
pa3eJIOBUTEM KonTpoabnbie HpakTuueckue
n/n Bcero o0pa3oBaTeibHbIEPECYPCHI
NnporpamMmMbl padoThbI padoTbI
Pa3neual. IleppoHavyanbHbIeXUMHYECKHETIOHATHS
XUMHI—BaKHas
11 00J1aCTheCTECTBO3HAHMS 5 ) bubmmoTtexal [OK
' ¥ TIPaKTUYECKOI https://m.edso00.ru/7f41837¢
JeATEIbHOCTHYEIIOBEKA
12 BemiectBanxumMuueckue 15 1 bu6mmorexal [OK
' peaxkuuu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Paznen2.BakHeilmuenpeacTaBuTeJIMHEOPraHudeCKUXBeeCTB
21 Boznyx. Kucnopon. 6 bu6mmorexal [OK
' IMoHsTHEOO00KCHIAX https://m.edso0.ru/7f41837¢
29 Bonopoa.Ilonsatueo g 1 bubanorexal [OK
' KHCJIOTAX U COJISIX https://m.edsoo.ru/7f41837¢
53 Bona. PacTBopbl. 5 1 1 bubnnorexal [OK
' TMouatrneob60cHOBaHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIEKIIACCHI
bu6nmorexal [lOK
24 HEOPraHUYEeCKuX 11 1 1

COETMHEHUN

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



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

Hroro no pasneny

30

Paznen3. IlepuonuueckuiizakonullepuoguveckascucreMaxumudeckuxdiemenTo/l.U. MenjaesneeBa.CTpoeHMeaTOMOB.

Xumu4yeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHTEIbHbBIE pPe€aKIuu

[lepuonnueckuiizakoHH
[Tepuoauueckascucrema
3.1 XUMHUYECKUX DJIEMEHTOB 7 bubmorexallOK
' https://m.edsoo.ru/7f41837¢
. . MeHnneneesa.
Crpoenuearoma
XUMHUeCKasd CBA3b.
3.9 OKuCIUTENBHO- g bubmnorexal [OK
' BOCCTAaHOBUTEJILHEIE https://m.edsoo.ru/7f41837c
peaxkuun
Mtoro mio pasner 15 bubmoTtexal [OK
pasieiy https://m.edsoo.ru/7f41837c
PesenBHOCEDEMSL 3 bubmorexal [OK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9KJIACC

HaunmeHnoBanue KoaunuectBo yacos
Ne DJIeKTpOoHHbIe(LH(ppOBHIE)
pa3ae10BuTEM Konrpoasuerie HpaxkTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIEPeCYPChl
NMporpamMmbl padoThI padoThI
Paspnenl.BemecTBOUXUMHYECKHEPEAKIIMHT
[ToBTOpEHME N
11 yrayOaeHne3HaHUu | 5 1 bubmmorexkal [OK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca8 Kiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTH 4 bromiorexal[OK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKUXPeaKIuit
DJeKTpoIuTUYECKas
13 JIUCCOLIAALIAS. 3 1 1 bu6mmorexal [OK
' XUMUUECKUEPEAKIIUHB https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazneny 17
Paznen2.HeMeTaqibIuuXCOeAMHEHUST
OOb1masxapakTepucTHKa
2.1 XI/II\I/-IIII/IIIGCKI;IXSJ'ISMCHTOB 4 1 bubamorexallOK
' https://m.edso0.ru/7f41a636
VIIA-rpynmnsl. I"anorensr
OO01masxapakTepUCTHKA
P P bu6mmorexal [OK
2.2 XUMHYECKHXIJIEMEHTOB 6

VIA-rpynnel. Cepau eé€

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



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

COCAUMHCHUA

OO01masxapakTepucTHKa
53 XUMUYECKUXDIIEMCHTOB . bu6mmorexal [OK
' VA-rpynmsl. Asor, https://m.eds00.ru/7f41a636
dbochopuux coeHECHUS
OO01as xapaKTepuCTHKa
XUMHYECKHX 3JIEMEHTOB Eub 10K
nOJIMOTEeKA
2.4 IVA- Y
P }:HHH rIepoaH 8 https://m.edsoo.ru/7f41a636
KpEeMHUH U UX
COCMHEHUS
Hroro no pazneny 25
Paznen 3.Mera/uibiuMXcoeIMHEHUSA
31 O6mmuecBoiicTBa 4 bubmnorexal [OK
' METaJJIOB https://m.edsoo.ru/7f41a636
3.2 BaxueilmemMeramibiv 16 bu6mmorexal [OK
' WX COSTMHCHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznend. Xumusimokpy:kaoumascpena
41 BeectBanmarepuasis 3 bu6nuorexal [OK
' )KH3HH Y9€II0BEKA https://m.eds00.ru/7f41a636
Hroro no pazneny 3
bubnuorexal [OK
PesepBHOEBpEMS 3

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



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

8 KUIACC
N KoaunuecTBo yacos
DJIEKTPOHHbBIE
Hara nugposbie
n| Tema ypoka KonTponbusbie IIpakTnyeckue
Bcero U3y4yeHHs o0pa3oBaTe/IbHbIE
/ padoTbI padoTbI
pecypcbl
n
[TpenmeTxumun.PoasxuMumns bu6anoreka LIOK
1 KHU3HU yenoBeka. Tena u 1 https://m.edsoo.ru/ff0d210
BELLECTBA ¢
[lonsiTHEOMETOJAXTO3HAHUSB bubmorexal JOK
2 A 1 https://m.edsoo.ru/ff0d227
XUMHAN
€
[paktuyeckaspadboraNe 1
«IIpaBui1apabOTHIBIA0OPATOPHH U bubmmorexa [OK
3 P . P patop 1 https://m.edsoo.ru/ff0d23d
puEéMBI 0OpalleHus ¢ c
71a60paTOPHBIMOOOPYTOBAHUEM) -
HucTele BElIECTBA U CMECU bubmorexal [OK
4 H N 1 https://m.edsoo.ru/ff0d26¢
CrnocoOsIpazaenenuscmeceit .
[IpakTrueckaspadboralNe 2 bu6mmoteka [IOK
5 «Paznenenuecmecei(Hanpumepe 1 https://m.edsoo.ru/ff0d28c
OYHCTKH TIOBAPEHHOM COJIN)» 8
bu6mmorexal [OK
6 ATOMBIIMOJICKYJIBI 1 https://m.edsoo.ru/ff0d2a6
c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

XHUMUYCCKUEITIECMEHTBL. SHAKU bubmuorexa [JOK
7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2be
3JICMEHTOB 8
bubmnorexal [OK
8 [TpocTriencnoXHBIEBEIIECTBA https://m.edsoo.ru/ff0d2a6
c
but6mmorexal [OK
9 ATOMHO-MOJIEKYJAPHOCYUEHUE https://m.edsoo.ru/ff0d2d5
0
3aKOH MOCTOSIHCTBA COCTaBa
but6mmoreka [IOK
BellecTB. XuMu4eckasiGpopmya.

10 https://m.edsoo.ru/ff0d2ea
BaneHTHOCTH aTOMOB o
XUMUYECKHXIIEMECHTOB N
OrtHocuTelnbHasaTOMHasMacca. bubnuorexa [JOK

11 | OrtHocuTenbHAsS MOJIEKYIISIPHAS https://m.edsoo.ru/ff0d323
macca ¢

bubmnorexal [OK
MaccoBasg10aIXUMHUYECKOTO

12 https://m.edsoo.ru/ff0d350
3JIEMEHTa B COCTMHCHUHT c

but6mmorexal [OK
KomuyecTBoBemniecTa.MoJib.

13 R https://m.edsoo.ru/ff0d523
MonsipHast macca 0

but6mmorexal [OK
dusznyeckue 1 XUMHIECKUE

14 https://m.edsoo.ru/ffod37f
SIBJICHUS. X UMUYECKasIPEaKIIHS N

15 [Ipu3HaKuMyCIOBUANIPOTEKAHNS bu6mmorexal [OK

XUMHYECKHUX PEaKLU

https://m.edsoo.ru/ff0d3a



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

16

3aKOHCOXpaHEHUSAMACCHI

bubnunorexa LIOK

16 | BemecTB. XUMHUYECKHE https://m.edsoo.ru/ff0d3b8
ypaBHEHHS 8
BrIunciieHUAKOIMYeCTBA,MACCHI bubnuotexa [JOK

17 | BemiecTBa O ypaBHEHHUAM https://m.edsoo.ru/ff0d570
XUMHUYECKHUX PeaKIHii 8
KnaccupukanmsaxumMmuaeckux

€aKIui (CoeTMHCHUS bubamorexa [IOK

1g | Peadt A ’ https://m.edso0.ru/ff0d3f3
pa3noKeHus,3aMeIeHHUS, A
oOMeHa) 4
M. B.JIoMOHOCOB— y4&HBIii- bu6mmoteka [JOK

19 | »saumMknonenuct.O000WIEHUEN https://m.edsoo.ru/ff0d40c
cHUCTEeMaTH3aIusl 3HAaHUI 4
KonrponsnaspaboraNelmoreme bu6nuorexa [IOK

20 | «BemiecTBaUXUMHUYECKHE https://m.edsoo.ru/ff0d429
peakuyny 0
Boznyx — cmecs razos. CoctaB bubnmuoreka [IOK

21 | Bosmyxa.Kucmopom—aneMeHTH https://m.edsoo.ru/ff0d448
npocTroeseriecTBo.O30H e
DOU3NYECKUE U XUMUUYECKUE
CBOMCTBa KHCJIOpO/ia (peaKIuu bubmmorexa HOK

22 POAA Peditt https://m.edsoo.ru/ff0d461
okucnenus,ropeane). I lonsitue 4
obokcugax =

23 CrocoOBINOoTyYeHUSKICIOPO/Ia bu6mmortexal [OK

B J1abopaTopuu 1

https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

npombinuieHHOCTH. [ [puMeHeHme
KHCIIOpOoJia

TemnoBoidppekTXUMHUUIECKOM

peaKIuu, OHATHE O bu6mmoreka [IOK

24 | TepMOXMMHYECKOMYPAaBHCHHH, https://m.edsoo.ru/ff0d479
9K30- M SHIOTEPMHUYECKHIX 0
peakusax
TormBo(He(dTh, yrorsuMeTaH). bubnuorexa LIOK

25 | 3arps3HEHUEeBO3/lyXa,Cl0COObI https://m.edsoo.ru/ff0d4c4
€ro IpeIoTBpaICHHS a
[paktuyeckas padora Ne 3 o
teme«llomydeHnencoonpanme bubmmorexa [IOK

26 i https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUEHHUE €TO 5
CBOMCTB» =
Bonopon—-anementumnpocroe bubnmuoreka [IOK

27 | BemecTBO. HaxoxaeHue B https://m.edsoo.ru/ff0d4dd
pupoe 0
du3ndecKue U XUMUYCCKHE bubmmoreka [JOK

28 | cBoiicTBaBomoposaa.llpumeHeHue https://m.edsoo.ru/ff0d4dd
BOZIOPOJA 0

but6mmorexal [OK
29 | TIoHATHEOKUCIOTaXHCOJISIX https://m.edsoo.ru/ffod50d
2

CrocoObIMOTy4eHUSBOJOPO/IaB BubmmorexallOK

30 i AOPOA https://m. edsoo.ru/ffod4dd

naboparopun

0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
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[Ipaktrueckas padota Ne 4 o
teme«llonyyenunencobupanue

bub6mmoreka [JOK

31 https://m.edsoo.ru/ff0d4f4
BOIOPO/JIa, H3yUCHHE €T 5
CBOMCTB» =
MonsipHbIii00BEMIa3oB.3akoH bubmorexal JOK
32 https://m.edsoo.ru/ff0d542
ABoraapo e
BrrunciaenussoonéMa, KoInyecTBa
but6mmoreka [IOK
BEIIECTBAra3arnoeron3BeCTHOMY
33 https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIIECTBA WU 0
00BEMY -
BrrunciaeHns100 5 MOBra3oBIO
bubmmoreka [JOK
YpaBHEHUIOPEAKITMMHAOCHOBE
34 . . https://m.edsoo.ru/ff0d570
3aKOHA OOBLEMHBIX OTHOIIICHUI 8
rasoB ¢}
but6mmorexal [OK
DU3nUEeCKNEUXUMUUECKIE
35 N https://m.edsoo.ru/ffod587
CBOMCTBA BOJBI N
CocraBocHoBauuii. I losarineod Br6muorexallOK
36 https://m.edsoo.ru/ff0d59e
UHAVKATOpax 2
BonakakpacTBopHUTEIb.
bub6anoreka LIOK
HacplmeHHbIenHEHACBIIIIEHHEIE
37 https://m.edsoo.ru/ff0d5b4
pactBOpbl. MaccoBas 10Jist 0
BEIIIECTBaBPACTBOPE B
38 [TpakTrnueckaspadboTalNeS mo bu6motexal [OK

teme«I IpuroroBneHnepacTBOPOB

https://m.edsoo.ru/ff0d5e
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
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https://m.edsoo.ru/ff0d5eba

conpeaenéHHONMacCOBOM 0
PacTBOPEHHOTO BEUIECTBA»

ba

KonTponbnaspaboraNe2noteme

but6nrorexal [OK

39 https://m.edsoo.ru/ff0d634
«Kucnopoa.Bonopoa.Boga» 5

bubmunorexal [OK
OKCHIBI:COCTAB,KIIACCU(PHUKAIINA,

40 https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa o
[lomyyenue n xumMmu4eckue bubmuoreka [IOK

41 | CcBOMCTBAKMCIOTHLIX,0CHOBHBIX https://m.edsoo.ru/ff0d664
1 aM(pOTEPHBIX OKCHJIOB e

but6morexal [OK
OcHOBaHHUSI: COCTaB,

42 https://m.edsoo.ru/ff0d67c

KJ1accuduKaIms, HOMEHKIaTypa 3
. bubmnorexal [OK
[NonmyueHnenxuMmuyecKrue CBOMCTBA

43 . https://m.edsoo.ru/ff0d67c
OCHOBaHUI "

bubmnorexal [OK
Kucaotsl: cocTas,

44 https://m.edsoo.ru/ffOdfee

KJ1accuuKaIms, HOMEHKIaTypa 5
. but6mmorexal [OK
[HonyuennenxuMuyeckrue CBOMCTBA,

45 https://m.edsoo.ru/ffOdfee
KHUCJIOT 2
Conu(cpenHue):HOMEHKIATypa, bu6mmoreka [IOK

46 | crmocoOBbl MOyYeHus, https://m.edsoo.ru/00ad94
XUMHYECKHECBONCTBA 74

47 | IlpaktuueckaspabortaNe 6. bubnuorexal [OK
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

PemenueskcrnepuMeHTaaIbHbIX
3a1a4 o teme «OCHOBHEIE
KJIACChI HEOPTaHUUYECKUX
COCTUHEHUI)

https://m.edsoo.ru/00ad9b
7c

['eHeTHUeCKaAACBAZBMEXKITY

bubanoreka LIOK

48 | xmaccaMd HEOPraHHMYECKHX https://m.edsoo.ru/00ad9a
COCMHEHUI 50
O0001meHnencrucTEMaTU3AIL BrbmaoTerallOK

49 . https://m.edsoo.ru/00ad9c
3HAHUH

b2
KonrponsnaspadoraNe3nmoreme bubnuorexa [LIOK

50 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOPraHUYECKUXCOCTMHEHUI" la
[lepBbie mOMBITKN

bu6mmoreka [JOK
KJIaCCU(DUKAIIMHA XUMHYCCKHIX

51 https://m.edsoo.ru/00ad9ff
anemeHToB. I lonssTHEOrpYyIIITaxX N
CXOJHBIX?JICMCHTOB =
[TepuoanueckuiizakOH!

bubanoreka LIOK
[lepuonnueckasicucrema

52 https://m.edsoo.ru/00ada5
XUMHYECKuXxdaeMeHToB /1. . 2
MeuneneeBa —

but6mmorexal [OK
53 | [lepwoabLIPyIIIBL, IO PYIIIIEI https://m.edsoo.ru/00ada5
2c
but6mmorexal [OK
CrpoenueatomoB.CocTaB aTOMHBIX
54 https://m.edsoo.ru/00ada3

anep. M3oTomnbl

42
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https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CTpoeHue 3JIEKTPOHHBIX
000JI04YEKaTOMOBDJIEMEHTOB

bub6mmoreka [JOK

55 B https://m.edsoo.ru/00ada6
[lepnonnueckoiicucremsl/]. 1. be
MeuneneeBa o
XapaKTepUCTUKAaXUMUYECKOTO Bu6 OK
3JIEMEHTAIIOETOIIOJIOKEHHUIOB ubnuorexa I
56 MepuonmueckoiicncremelL 1 https://m.edsoo.ru/00ada8
o 24
MeuneneeBa _
3nauenue [lepronnueckoro Bt OK
3aKOHA JUIS Pa3BUTHUS HAYKH U ubimorexa L
57 npaxtyu, LU MeHzeees— https://m.edsoo.ru/00ada9
JIL. 6o
YUE€HBIN, NEAAror U rpaXKJaHuH -
DIEeKTPOOTPUIIATETHHOCTD bubmmorexallOK
58 https://m.edsoo.ru/00adaa
aTOMOBXHUMHUYECKUXDIIEMEHTOB b3
but6mmorexal [OK
59 | HoHHassXuMHUUECKaSICBI3h https://m.edsoo.ru/00adac
34
KoBaneHntHasimonsipHas bubmorexallOK
60 https://m.edsoo.ru/00adaa
XUMHNYCCKasa CBA3b @
KoBanentHasinenonsapHas bubmorexal lOK
61 . https://m.edsoo.ru/00adaa
XUMHNYCCKasa CBA3b @
bubmnorexal [OK
62 | CreneHbOKUCIEHUS https://m.edsoo.ru/00adae

28



https://m.edsoo.ru/00ada6bc
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OxwuciuTensHo- bubmorexallOK
63 1 https://m.edsoo.ru/00adb0
BOCCTaHOBUTEIHHBIEPEAKITHH 76
but6mmorexal [OK
64 | OKUCIUTEIUUBOCCTAHOBUTEIIN 1 https://m.edsoo.ru/00adb0
76
KonTponbnaaspaboraNednoteme Bbu6mmotexa IIOK
65 | «CrpoeHuearoma. XuMHUYCCKAs 1 https://m.edsoo.ru/00adb4
CBS3b)» 86
. but6mmorexal [OK
P .0600
66 CICPBHBIIYPOI. B0 HieHHeH 1 https://m.edsoo.ru/00adb3
cUCTEMAaTH3alis 3HAHUN 3c
. but6mmorexal [OK
P .0000 e
67 CICPBHBIIYPOK-LID0 HEGHH 1 1 https://m.edsoo.ru/00ad9c
cUcTeEMAaTH3alisd 3HAaHUN b
butmmorexal [OK
P i .0600
68 CICPBHBIMYPOIR-LTD0 HieHHeH 1 https://m.edso0.ru/ff0d61c
cUcTeMaTH3aIisd 3HAaHUN 6
OBILIEEKOJIMYECTBOYACOB 68

10 [TIPOT'PAMME
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https://m.edsoo.ru/00ad9cb2
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9KJIACC

Ne KonnuyectBo yacos
DJIeKTPOHHbIE
Mara uupposbIe
n | Tema ypoka KonTtpoJbHbie IIpakTHyeckue
Bcero H3yYeHUS o0pa3oBaTesibHbIE
/ padoThI padoThI
pecypchl
n
[IepnonnueckuinzakoH.
but6mmoreka [IOK
Ilepnoanueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHYECKUXIIIEMECHTOB/]. o
U.Menneneena -
3aKOHOMEPHOCTH B
. but6mmoreka [IOK
W3MEHEHUHU CBOICTB
1 https://m.edsoo.ru/00adb6b
XUMHYECKUXIEMEHTOB 5
NEPBBIXTPEXTIEPUOAOB -
Knaccudukanusu bubnuorexa [IOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPTaHUYECKUXBEIIECTB 2
BuasxuMuuecKoNCBI3 A but6mmoreka [IOK
TUIBI KPUCTAJUIMYECKUX 1 https://m.edsoo.ru/00adbac
PeIméToK 6
KonTtponsnas padota Nel
1o teme «IloBropenue u
yriryOJeHue 3HaHUH 1 1

OCHOBHBIXPa3/IeJ0BKypca
8xitacca»
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Knaccudukarus

but6nmoreka [JOK

6 XUMHUYECKUXPEAKITUHTIO https://m.edsoo.ru/00adbcb
pa3IMYHbIM IIPU3HAKAM 0
[ToHsTHE O CKOpPOCTH

. bu6moreka [IOK
XUMHUYECKOU PEaKITHH.

7 https://m.edsoo.ru/00adbe9
HOHHTHCOFOMOI‘ CHHBIXH a
TeTePOTeHHBIXPEAKIIUAX =
IlousiTHE O XUMHUYECKOM
paBHOBecHH. DaKTOPHI,

bubmuoreka [JOK
BJIMSIOIINE Ha CKOPOCTh

8 . https://m.edsoo.ru/00adc28
XUMHUYCCKOU peaKHI/II/I H c
IMOJIOKECHUEXUMHNUYECKOT'O -
paBHOBeCHS
OKHCIIUTENBHO- bub6moreka [IOK

9 BOCCTAaHOBUTEJIbHBIE https://m.edsoo.ru/00adcad
peaKIum e
Teopus

. bubmuoreka [JOK
ANEKTPOJTUTHICCKOM

10 https://m.edsoo.ru/00adcd6
nuccormanuu. CUJIbHbIEN g
cia0ble AIEKTPOIUTHI =

bu6mmorexal [OK
HoHHbIeypaBHEHUS

11 . https://m.edsoo.ru/00add44
peaKIuii 3
XUMHYECKUE CBOUCTBA

. but6mmoreka [IOK
KHCJIOT 1 OCHOBAHHUU B
12 https://m.edsoo.ru/00add5d

CBETEIpPEICTaBICHUIT00
3JIEKTPOJIATHYECKOU

8
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JAucconranmu

XHUMHYECKUECBONCTBA

coJiel B CBETE bubmuorexa [JOK
13 | mupencraBiIeHHITOO https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKON 2
JUCCOLIMAIIAN
but6mmorexal [OK
[HonaTueornaponuse
14 . https://m.edsoo.ru/00add9d
conei
4
buommorexal [OK
O6o0menne
15 HHerme H . https://m.edsoo.ru/00addd1
CHUCTEMAaTH3alUsI3HAHU I 5
[paktuyeckaspadboraNe 1.
bu6moreka [IOK
«Pemenue
16 https://m.edsoo.ru/00addbf
AKCTIEPUMEHTAIBHBIX "
3a/1a9» a
KonTtponbHaspadoTaNe2
10 TeMeE
bubmuorexa [JOK
«QNEeKTpOoNUTHYECKas
17 https://m.edsoo.ru/00addec
JIUCCOLIAAITHS. 0
XUMHYECKUEPEAKITNHB -
pacTBopax»
OO0mmas xapakTepHCTHKA
P P bub6mmoreka [IOK
rajoreHoB. XUMHUYECKHE
18 . https://m.edsoo.ru/00addfe
CBOICTBA Ha IpUMEpE 9
XJI0pa -
19 | Xnoposomopon.ComnsiHast bubmmorexal [OK
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KHCIIOTa, XUMHUYCCKHUE
CBOICTBA,IOJy4YCHHE,
MIPUMCHCHHE

https://m.edsoo.ru/00adel0
4

[TpaktnueckaspadboralNe2 o
teme «llomydyenue consiHoM

bu6moreka [IOK

20 https://m.edsoo.ru/00ade34
KUCJIOTHI, 8
M3y4YECHUEEECBOKUCTBY -
Brruncaenuso
but6mmoreka [IOK
YpaBHEHUSAMXUMHUUYECKUX
21 N https://m.edsoo.ru/00ade48
peaKInid, €CJIA OJIUH U3 g
peareHTOBIaHBU30BITKE -
bubmnorexal [OK
OObmasxapakTepucTuKa
22 https://m.edsoo.ru/00ade64
31eMeHTOBVIA-Tpymnmnbl 3
AJIOTpOTTHBIE
MOOU(PUKATUHNCCPHI.
® P N but6mmoreka [IOK
Haxoxnenue cepbl u e€
23 . https://m.edsoo.ru/00ade64
COCTMHEHUNBIIPUPO/IE. .
XHUMHUYECKHE CBONCTBA -
Cepbl
CepoBoaopoj1, CTpOCHHE, but6mmoreka [IOK
24 (hU3UYIECKUENXUMUYECKHE https://m.edsoo.ru/00ade80
CBOMCTBA 2
Oxcuppl cepsl. CepHast
but6mmoreka [IOK
KHCII0Ta,pU3NIeCcKuen
25 https://m.edsoo.ru/00adea2

XUMHUYECKHE CBOMCTBA,
MIPUMEHECHHE

8
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XUMHUYeCKHUEepeaKIHy,
JIeXkKaIe B OCHOBE
IIPOMBILIEHHOT0cIocoba

but6mmoreka [IOK

26 | momydeHHs CEpHOI https://m.edsoo.ru/00adec8
KHUCJIOTBI. XUMHYECKOE a
3arpsi3HCHUEOKPYKAIOIICH
CpeIbICOSTMHEHUSIMUCEPBI
BrraucierneMaccoBoit bubmuorexa [IOK

27 JTOJIMBBIXO/1a MPOTYKTa https://m.edsoo.ru/00adec8
peaxIum a
OO61mas xapaKTepuCTHKa
3JeMEHTOB VA-Tpymnbl. bu6mmoreka [JOK

28 | A3sorT,pacnpocTpaHEHUEB https://m.edsoo.ru/00adeea
npupojie, GU3NYECKUe U 6
XUMHYECKUECBONCTRA
AMMHak,eropuznuecKue u bu6nmoreka [IOK

29 XHMHYECKHE CBOICTBA, https://m.edso0.ru/00adf00
TOJTy4EHUEUTIPUMEHEHUE 4
[IpakTnueckaspaboraNe3 no
teme «llonmyueHne ammuaka bubmmorexa HOK

30 - ’ https://m.edsoo.ru/00adf18
U3YYCHUE ero 0
CBOMCTB» -

A3oTHas KucioTa, ¢é bubmuorexa [IOK

31 | ¢JusHUeCKHENXNMHUYECKHE https://m.edso0.ru/00adf30

CBOMCTBA 6
bubnuorexal [OK
32 Hcnonp30BaHUEHUTPATOB 1l

https://m.edsoo.ru/00adf51
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U coJieil aMMOHUS B
KayecTBE MUHEPAIbHbBIX
ynoOpeHuii. XuMu4eckoe
3arpsi3HEHUEOKPYKaroILen
Cpeabl COeTMHEHUSIMU
azoTa

®dochop.Oxcun hochopa
(V)udochopHaskucora,

but6mmoreka [IOK

33 https://m.edsoo.ru/00adf68
bu3HYeCKUern XUMUICCKHE a
CBOMCTBA,IIOJIyYECHHE -
Hcnons3zoBanuedocharon
B KQU€CTBE MUHEPAIbHBIX bu6mmoreka [JOK
34 | ynoOpenwuil. 3arps3HeHHe https://m.edsoo.ru/00adfc2
NPUPOIHOHN CpEJIbI 0
docharamu
VYraepon,
bu6mmoreka [IOK
pacrpocTpaHeHHe B
35 https://m.edsoo.ru/00adfd9
npupoe, bu3ndecKuen c
XUMHUYECKHE CBOMCTBA B
Oxkcuabl yriaepoja, ux
(bU3nUEeCKUENXUMUYECKHE bu6nuorexa [IOK
36 | cBoiicTBa. DKOJIOTHYECKHE https://m.edsoo.ru/00adfeb
poOJIEMBI, CBSI3aHHBIE C e
okcunomyriepoaa(lV)
n but6mmorexal [OK
YronpHasKucIOTauee
37 o https://m.eds00.ru/00ae006

c
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[TpaktnueckaspadoraNed mo
teme "llonydyenue

but6mmoreka [IOK

38 | yrmekucioro rasa. https://m.edso0.ru/00ae027
KauecTBeHHaspeakusna e
KapOoHaT-1oH"
[lepBOoHaYaNbHBICIOHATHS
but6mmoreka [IOK
00 OpraHMYecKux
39 https://m.edsoo.ru/00ae054
BEIIIECTBAX KakK O o
COCAMHEHUSIX yTiIepoaa -
. but6mmorexal [OK
Kpemnuitnero
40 https://m.edso0.ru/00ae080
COCTMHEHUS "
[TpaxkTuueckaspadoraNes.
Pemenue
AKCIIEpUMEHTAIBHBIX3a1a4 bubmmotexa [IOK
41 p N https://m.edsoo.ru/00ae0bf
o Teme «BakHeiimme )
HEMETAJUIbI U UX B
COCTMHCHUS»
KontponbraspaboraNe3
. bubmuorexa [IOK
o teme «Bakueiiue
42 https://m.edsoo.ru/00ae0el
HEMETaJUTbl U UX g
COCTMHEHUS» =
OO0mras xapakTepuCTHKa
XUMHYECKHXDJIEMEHTOB— bubmuorexa [IOK
43 MeTajuIoB. MeTaindeckas https://m.edso0.ru/00ae103

CB3b U ME€TAJNINYECKAasA
KPUCTAJUIMYECKASPEIIETKA.

e
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dusnueckuecBoiicTBa
METAJIOB

XHMMHYECKUECBONCTBA
METATTOR bubmuorexa [IOK

44 ] . https://m.edso0.ru/00ae115
DIIEKTPOXUMUICCKUNPSI]T 6
HanpsH>KEHUHMETAIIIOB B
OO6mue cnocoObl
MOJTyYEHUS] METAJLIOB.
CrnaBel. BerancieHuAIIO bu6mmoreka [IOK

45 | ypaBHECHHUAMXUMHUYECKHUX https://m.edsoo.ru/00ael115
pEaKImii, eCIIu OJJVH U3 6
PEareHTOBCOICPKHUT
pUMecH
[ToHsITHEOKOPPO3UH bubmorerallOK

46 PP https://m.edsoo.ru/00ae127
METAJUIOB 8

but6mmorexal lOK
47 [IlenounbIeMeTAIIIBI https://m.edsoo.ru/00ael14b
2

OKCHABIUTUAPOKCHIBI bubmorexal [OK

48 P https://m.edsoo.ru/00ael4b
HATpUS U Kaaus 5
[IlenoynozemMenbHbIE bubmuorexa [JOK

49 METaJUIBI—KaJIbIIUI N https://m.edsoo.ru/00ael5e
MarHui 8

50 BaxuelimmecoequHeHNS bu6morexal [OK

KaJIbLIUsA

https://m.edsoo.ru/00ael5e
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O0001menne u

51
CHUCTEeMaTHU3aIUusA3HAHU I
. bubmnorexal [OK
JKécTkoCcTh BOIBI U
52 . https://m.edsoo.ru/00ae188
crocoObIe€yCTpaHeHHS 6
[IpakTuyeckaspadoTaNe6 bu6nuorexa LIOK
53 noteMe' ) KECTKOCTHBOIBI https://m.edsoo.ru/00aelae
MMETO/IbIEE yCTpaHeHus" 8
but6mmorexal [OK
54 |  AnroMuHHN https://m.edsoo.ru/00aelc6
4
AmpoTepHbIECBOHCTBA bubmorexal [OK
55 https://m.edsoo.ru/00aelc6
OKCH/JIa U THIPOKCHIA 4
but6mmorexal [OK
56 | Kemeso https://m.edso0.ru/00ae1d8
6
Oxcuapl, TMIPOKCHUIBI U bubmmorexa [LIOK
S7 commkenesa(ll)mxenesa https://m.edsoo.ru/00ae35e
(1 6
58 O6o0mmenue u
CcHUCTEeMaTH3aIUsI3HAHU I
[TpaktuueckaspadboTaNe7.
p bubmuoreka [JOK
eIIeHUe
59 https://m.edsoo.ru/00ae3de

AKCIIEPUMEHTAIbHBIX3a1a4
no teMe «Baxkueiimue

8
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MCTAJJIBIMUX
COCAUHCHUA»

Breraucnenusmno
YpPaBHEHUSIMXUMHUYECKUX
pEaKLHii, €CJIN OJIUH U3
peareHTOBIaHBU30BITKE

but6mmoreka [IOK

60 https://m.edso00.ru/00ael75
WJIU COAEPKUT IPUMECH. 0
Brraucnenns maccoBon B
JIOJIM BBIXOJ1a MPOIYKTa
peaxkiuu
61 O00011eHNE U
cucTeMaTH3allMA3HAaHU I
KontponbaaspadboraNed
62 o teMe «Bakueime
METAJUILI U UX
COCITMHCHMS
BemecTBanmarepuanbis but6mmoreka [JOK
63 MMOBCEIHCBHOM KU3HU https://m.edso0.ru/00ae3f5
yeIoBeKa 0
but6mmorexal [OK
XUMHUYECKOE3ArpsA3HEHUE
64 . https://m.edso00.ru/00ae427
OKpY’KaroIleu cpe/ibl 0
but6mmorexal [OK
Ponp xumuu B pereHun
65 https://m.edso00.ru/00ae427
9KOJIOTHUECKHUXITPOOIIEM 0
66 PesepBHBIITypOK. bu6nuorexal [OK

O06001menne

https://m.edso0.ru/00ae0d0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMATHU3aIUI3HAHUI a
Pe3epBHbIiTypOK. bu6mmoreka [IOK

67 O06001menne u 1 https://m.edsoo.ru/00adb33
CUCTEMaTHU3aLMSI3HAHU N c
PesepBHbliTypOK. bu6muoreka [IOK

68 O00061IEeHNE U 1 https://m.edsoo.ru/00ad9ch
cUCTEMATU3aLM3HAHNI 2

OBLIEE KOJIMYECTBO 68

YACOBIIOIIPOI'PAMME
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