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MHNOACHUTEJBbHASA 3AIINCKA

[IporpamMma Mo XMMUW Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJICHA HA OCHOBE TpeOoBa-
HUH K pe3yIbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeIbHOM MPOrPaMMbI OCHOBHOTO 00IIEro 00pa3oBaHMsI,
npeactaBieHHbIx B PI'OC OO0, a Takke Ha OCHOBE deiepalIbHON pabouel MporpaMMbl BOCITUTAHUS U C
y4€TOM KOHIEMNIMH MPENnoJiaBaHusi yueOHOro mpeamera «XuMus» B 00pa30BaTENIbHBIX OpraHU3alUsax
Poccuiickoit ®enepanuu.

[IporpamMma mo xumuu A€t MpeACTaBIeHUE O IENsX, oOIel crpaTeruu oOydeHUs, BOCIHTAHUS U
pa3BUTHSA OOYYAIOIIMUXCS CPEACTBAMHU y4eOHOIO IMpeAMETa, YCTaHABIMBAET 0053aTeIbHOE MPEIMETHOE
coJiep>KaHue, MpeaycMaTpUBaeT pacipelie]ieHHe ero Mo KjaccaMm M CTPYKTYpHUpOBaHUE IO pasjeiaMm U
TeMaM TPOTPaMMbl IO XHUMHH, OINPEACISCT KOJIWYCCTBCHHBIE M KAYECTBCHHBIC XapPaKTEPUCTUKH
coJiepKaHusl, PEKOMEHAYEMYIO IOCJIEAOBATEIbHOCTh M3YYEHUS XUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKM y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs,
orpezensieT BO3MOXKHOCTH IpeaMeTa AJisl pealu3alud TpeOOBaHUM K pe3ylibTaTaM OCBOCHHS OCHOBHOM
0o0pa30BaTeNbHON MPOrpaMMBI Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a Takke TPEOOBAHUM K
pe3ynbrataM OOydYeHHUsT XMMHH Ha YPOBHE IIeJIed W3YYCHHUs MpeIMeTa M OCHOBHBIX BHIOB Y4eOHO-
M03HABATEIBHOM I€ATEILHOCTH 00YUYaIOLIErocs MO0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHME XMUMUHU CIY>KUT OCHOBOH [UIsi pOpMHUPOBAHUS MUPOBO33PEHUS 00YUalOIIErocs, ero mpeacTaB-
JICHUI 0 MaTepHUATHLHOM SIUHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMUEH MPEICTABICHUS O
B3aMMOITPEBPALICHUSAX YHEPTUU U 00 DIBOJIONWHU BEIICCTB B MPHUPOJE, O MyTAX PEIICHHS TI00aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, YHEPreTHUECKOM, MUIIEBONW M IKOJIOTHYE-
CKOi1 Oe30macHOCTH, MPoOIEM 3APaBOOXPAHECHHUS.

H3ydyeHue xumuu:

CIOCOOCTBYET peali3alii BO3MOXKHOCTEH ISl CaMOpa3BUTHS M (DOPMHUPOBAHUS KYJIBTYPhI JIMYHOCTH,
e€ o01elt U GyHKIIMOHATBHONU IPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMUPOBAHKE MBIIIJICHHUS ¥ TBOPUYECKUX CIIOCOOHOCTEN 00YyYaronuxcs, HaBbIKOB X
CaMOCTOATENILHON y4eOHON JESITeNIbHOCTH, OJKCIIEPUMEHTAIbHBIX W UCCIIEIOBATEIbCKUX YMEHUH,
HEOOXOJUMBIX KaK B MMOBCEIHEBHOM KU3HU, TaK U B MPOGECCHOHATHHOM J1eATeTbHOCTH;

3HAKOMHUT CO CleUu(UKOW HAYYHOTO MBIIUIICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO B3I Ha
€IMHCTBO TPUPOJBI U UEIOBEKa, SBISETCS OTBETCTBEHHBIM STarioM B ()OPMUPOBAHUU ECTECTBEHHO--
Hay4YHOU TPaMOTHOCTH O0YYArOIINXCS;

CcrocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MPHUPOJIE, K YETTOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHHe 00YyJarOIIUXCS.

JlanHple HampaBleHUS B OOY4YEHHUU XHUMHH OO0ECTEUMBAIOTCS CHEIU(GUKON CconepKaHUs y4yeOHOro
MpeaAMETa, KOTOPBIN SBIIAETCS MEJaroru4ecky aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKH XUMHH Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHMs OPUEHTHUPOBAH HA OCBOCHHE 00YYarOIIHMMHU-
Csl CUCTEMBI TIEPBOHAYANIBHBIX MOHSATUI XUMUU, OCHOB HEOPTaHNYECKON XUMHUH U HEKOTOPBIX OTAETbHBIX
3HAYUMBIX TTOHSATHUIA OPraHUYECKON XUMUHU.

CtpykTypa copep)aHus IPOrpaMMbl IO XUMUU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO TOJIX0/a K €&
n3yuyeHuto. CoaepikaHue CKIIAIbIBAETCS U3 CUCTEMBI MOHATUN O XMMHYECKOM 3JIEMEHTE M BEIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOH peakiuu. O0e 3TU CHCTeMbI CTPYKTYPHO OPTaHU30BaHbI 110 MPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHWN HA OCHOBE TEOPETUICCKUX MPEICTABIICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonuueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHS O CTPOSHUH aTOMa U XUMHUYECKOHU CBSI3H;

— TIPE/ICTABJICHUI 00 JIEKTPOTUTHIECCKON TUCCOITMAIIUN BEIIECTB B paCTBOPax.



Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKH IOJYyYEHHBIX U OCMBICICHHBIX
(hakToOB, Pa3BUBAIOTCS MOCIIEOBATEILHO OT OJTHOTO YPOBHS K JPYTrOMY, BBITIONHSS (PYHKIIUHA OOBSICHEHUS
U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEHM MPAKTUYECKOTO MPUMEHEHHUS U TMOJy4YeHUs
M3y4aeMbIX BEILIECTB.

OcBoeHre MNporpamMmbl MO XHMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMHYECKON
COCTaBJIAIOLICH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOW MPUPOIBI, IEHHOCTHOI'O OTHOLIEHHUS K
HAay4HOMY 3HAaHHMIO M METOJaM IIO3HAHWS B Hayke. M3ydeHue XUMHHM MPOUCXOIUT C MPUBJICUYCHUEM
3HaHUHN W3 paHee M3YYCHHBIX YY€OHBIX MpeaMeToB: «OKpyKaromuid Mupy», «bruonorus. 5—7 Kiaccel» u
«®Dusuka. 7 Kmaccy.

[Ipu u3y4eHnu XMMUU TPOUCXOTUT (POPMHUPOBAHUE 3HAHMI OCHOB XMMHMYECKON HAyKH Kak 00JacTH
COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUUECKONU JIEATEIbHOCTH YEJIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KYJIbTYpbl. 3aada y4yeOHOIro MpeAMeTa COCTOUT B (OPMUPOBAHHUU CHUCTEMBbl XUMHUYECKHX
3HAHUW — BaXHEHIIMX (AKTOB, MOHATHUN, 3aKOHOB U TEOPETUYECKUX TIOJOKEHUM, IJOCTYIHBIX
0000IIeHNIT MHPOBO33PCHUECKOTO XapakTepa, s3blKa HAYKH, B TPUOOIMICHUH K HAYIHBIM METOJaM
MO3HAHUS MPU U3YYCHHUH BEIICCTB U XUMUYCCKUX PEAKIIHI, B (POPMUPOBAHUHU U PA3BUTHH MTO3HABATEIIb-
HBIX YMEHUI U UX TIPUMEHEHUH B y4eOHO-TIO3HABATEILHON U y4eOHO-HCCIEA0BATEIbCKON 1eATeIbHOCTH,
OCBOEHUU MpaBUil 6€30MacHOr0 0OpaIIeHUs C BEIIECTBAMU B MOBCEAHEBHOMN KHU3HU.

[Ipn m3ydeHWH XUMHUHM HA YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHWs Ba)XKHOE 3HAYCHHE MPUOOpEIH
TaKHe LEeH, KaK:

— (hopmupoBaHNE UHTEIJIEKTYaIbHO Pa3BUTON TUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYE-
CTBY, CAMOCTOSTEIbHOMY IMPHUHATHIO PEHICHHI, CIIOCOOHOM aJanTUpOBAaThCA K OBICTPO MEHSIOUIUMCS
YCJIOBHSIM KU3HU;

— HaNpaBJIEHHOCTh O0yYEHHS Ha CUCTEMATHUYECKOE MPHOOIICHHE OOYUJaIOMIUXCS K CAaMOCTOSTEbHON
MO3HABATENIBHOMN JIEATEIBHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (POPMHUPYIOIIUM MOTHUBALIUIO U Pa3BUTHE
CIOCOOHOCTEH K XUMUU;

— obecrnieyeHue yciIOBHH, CITOCOOCTBYIOMMUX MPUOOPETEHUIO OO0YUYAIOIIMMHUCS OMBbITa Pa3HOOOpa3HOU
NeSITeTbHOCTH, TIO3HAHUSI U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIUN), UMEIOIIHNX
YHUBEPCAIBHOE 3HAUCHHE JIJISl PA3JIUYHBIX BUJIOB JCSITEIBHOCTH;

— (opmupoBanue oO0meld (QyHKIMOHAIBHON M €CTeCTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM YHCIE
YMEHUN OOBSICHSATH U OLICHUBATH SIBJIICHUSI OKPYKAIOIIEr0 MUPA, UCTIOIL3Ysl 3HAHUS U OIIBIT, TOJIYYCHHBIC
MPU M3YYCHUM XUMUU, NMPUMEHATh WX TMPU PEIIEHUU TPOOJeM B MOBCEIHEBHOM XU3HH U TPYAOBOU
NEeSATEIbHOCTH;

— (opMupoBaHre y OOydYarOUUXCs TYMAHUCTUYECKUX OTHOIIEHUH, MOHUMAaHHS IIEHHOCTH XHUMUYe-
CKMX 3HaHUW JUIsi BBIPAOOTKM SKOJOTUYECKH I1eJIeCOOOpPa3HOr0 TOBEACHHS B OBITY W TPYIOBOH
NESTETLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPYKAIOIICH MPUPOJTHON CPEIbL;

— pa3BUTHE MOTUBAIMU K O0YUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOIIO M CAMOBOCITUTAHHUIO HA OCHOBE
yCBOEHHUs OOIIeUeI0BeUeCKUX IIEHHOCTEH, TOTOBHOCTA K OCO3HAHHOMY BBIOOPY MPOGUIIS M HAIlpaBiIeH-
HOCTH JaJIbHEUIIIET0 00yUJeHHUs.

O61ee ynciio 4acoB, OTBEAEHHBIX JJISl U3YUEHHs] XMMUU Ha YPOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHuUs,
cocraBisieT 136 yacoB: B § kiacce — 68 yacoB (2 waca B Henmeno), B 9 kimacce — 68 vacoB (2 yaca B
HEJISIIO).



COJAEP)KAHUE OBYYEHUA
8 KUIACC

IlepBoHavyajbHBIE XMMHYECKHE TOHATHS

[Tpenver xumuu. Ponp XMMuUM B KU3HM 4YelIOBEKAa. XUMHUS B CUCTEME HayK. Tena M BeElLeCTBa.
du3nyecKkue CBOMCTBA BEIECTB. ArperaTHoe COCTOsiHME BemecTB. IloHsATHME O MeTonax IO3HaHUS B
xuMuu. Yncreie BemecTBa U cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJBl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JeMeHTOB. [IpocThie u
CJIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumnueckas popMyia. BaneHTHOCTP aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BeuiectB. OTHocuTeNbHas aroMmHas Macca. OTHOCUTENbHAas MOJIEKYJsipHas Macca. MaccoBas 1o
XUMHUYECKOI'0 3JIEMEHTA B COEMHEHHH.

KomnuectBo Bemectsa. Monb. MonspHas macca. B3anMocCBs3b KOJIIMYECTBA, MAacChl M YHCIA CTPYK-
TYPHBIX €JMHULL BemecTBa. Pacuérsl o popmMynaM XMMUUYECKUX COEAMHEHHH.

du3nyeckue M XUMUYECKHE SBJICHMs. XHUMUYECKas peakiuss U e€ NMpPU3HAKU. 3aKOH COXPaHEHHUS
Macchl BemiecTB. XWMHU4YecCKHe ypaBHeHHs. Kiaccupukamuss XMUMUYECKHX peaknuid (COeTMHEHUS,
pasNoKeHHs, 3aMelIeHUs, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOH MOCYAOH, MpaBujaMHu padoThl B 1a00OpaTopuu U mpuéMamu OOpaImeHus ¢
1a00paTOpPHBIM 000PYIOBAaHHEM, U3YYSHHE U ONMCaHue (PU3NIECKUX CBOWCTB 00pa3llOB HEOPTaHUIECKHUX
BEIIECTB, HaOmoZeHne (Qu3nueckux (IJIaBIE€HUE BOCKA, TasHUE JibJja, pacTHUpaHHE caxapa B CTYIIKE,
KUIIEHUE M KOHJEHCAIMsl BOJbI) U XMMUYECKUX (TOPEHHME CBEYM, IPOKAJIMBAHHWE MEIHON IPOBOJIOKH,
B3aMMO/JICIICTBME Me€Ja C KHCJIOTOM) SIBJICHUN, HAONIOAEHHE W OINKUCAHUE IPU3HAKOB IPOTEKAHUSA
XUMHUYECKUX pPEaKIuil (pa3iokeHue caxapa, B3aUMOJEHCTBHUE CEPHOM KHCIOTHI C XJIOpUIOM Oapus,
pasnoxxenue ruapoxkcuaa meau (1) mpu HarpeBaHuu, B3aMMOJAEHCTBHE XKelle3a C paCTBOPOM COJIM MEAU
(1), m3ydeHue crocoOOB pa3zeieHHs CMeceil: ¢ MOMOLIbI0 MarHuTa, (UIbTPOBAHUE, BbINAPUBAHMUCE,
JUCTWIUISILMS, XpomaTorpadus, NpOBEAEHHE OUYMCTKM IOBAPEHHOW COJM, HaOJIOeHWE M ONHMCAaHHE
pE3yJIbTaTOB TNPOBENEHUS OMbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHS Macchl, CO3JaHUe Mojelei
MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baskneimue npeacTaBUTeIM HEOPraHUYECKHUX BelIeCTB

Bo3ayx — cmeck razos. CoctaB Bo3ayxa. Kucinopon — anemeHT u mpoctoe BemecTBo. Haxoxaenue
KHCIIOpO/ia B MpUpPOJE, PU3NYECKUE U XUMHUECKHEe CBOMCTBA (peakuuu ropenust). Okcunpl. [Ipumenenue
kuciopoaa. CrocoObl MOMy4eHHUS KUCIOpojaa B JabopaTOpuM M IMPOMBINUIEHHOCTH. KpyroBopoT
Kuciopoaa B npupoze. O30H — aoTponHas MoAU(UKAIUSA KUCIOPOa.

TemoBoil 3P PeKT XUMMUUECKON peakui, TEpPMOXUMUYECKUE ypaBHEHUS, IK30- U SHIOTEPMHUUECKHE
peakuuu. TomiauBo: yroiab M MeTaH. 3arpsi3HEHHE BO3JyXa, YCWIEHHE MapHHUKOBOro 3ddexra,
pa3pylLieHre 030HOBOIO CIIOSI.

Bomopon — nsnmemeHT M mpocTtoe BemiecTBO. HaxoxkaeHue Bojopoja B NIpupoje, (Qpu3HUecKue u
XMMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI Mony4yeHus. Kucnors! u comu.

Momnsipabiii 00bE€M ra30B. PacuéTsl Mo XUMHUYECKUM YpaBHEHUSIM.

®duznyeckue cBorcTBa BoAbl. Boma xak pactBopurens. PactBopbl. HacklllieHHBIE M HEHACHILLIEHHBIE
pacTBopbl. PacTBopuMOCTH BelIeCTB B BoOJ€. MaccoBas 10l BEIIECTBA B PAacTBOpE. XUMHYECKHE
cBoiicTtBa BoJbl. OcHOBaHuA. Posb pacTBOpPOB B IPUPOJE M B JKM3HU 4esoBeKka. KpyroBopor BoOIbI B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccudukanus Heopranmueckux coenuHeHuid. Oxcunpl. Knaccudukanus oxcumoB: cosneobpaszyro-
mue (OCHOBHBIE, KHCIOTHBIe, aMmdoTepHble) U HeconeoOpasyromme. HomeHknarypa OKCHIOB.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHne okcuoB.



OcHoBanus. Knaccudukarus OCHOBaHWM: IIENOYM W HEPACTBOPHMMBIE OCHOBaHUs. HomeHkmarypa
ocHOBaHuH. DuU3nYeCKue U XMMUYECKUE CBOMCTBA OCHOBaHUU. [1oiryueHre ocHOBaHU.

Kucnorel. Knaccugpukanus kucnor. Homenknatypa kucinor. @u3nuecKkue M XUMHYECKHE CBOWCTBA
kuciotT. P akruBHoctu MetasuioB H. H. bekerosa. [lonydyenue kucior.

Conu. Homenkiarypa coseit. @uzndeckue 1 XuMU4ecKkre cBorcTBa cotieid. [lonmydyenue comnen.

I'enernueckas cBsA3b MEXKIYy KilacCaMH HEOPraHUYECKUX COEIMHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE ONpE/IeIICHUE COIePKaHUsI KUCIOPO/a B BO3IyXe, OJyueHue, COOMpaHue, pacrio3HaBa-
HUE U W3YYECHHE CBOMCTB KHCIIOpOJa, HAOIIOIeHIE B3aUMOICHCTBHUS BEILIECTB C KUCIOPOAOM U YCIOBHUSA
BO3HUKHOBEHHUS U MPEKpaleHUs ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHJIOB M ONHCaHUE
WX CBOWCTB, TOJy4YeHHE, COOWMpaHWe, pACIO3HABaHWE W W3yYEHUE CBOWCTB BOAOpOJa (TOpEHHE),
B3auMoeicTBue Bogopona ¢ okcugom wmeam (ll) (BO3MOXKHO HCHONB30BaHUE BHUIACOMATEPUATIOR),
HabOoieHne 00pa3lloB BEUIECTB KOJMYECTBOM 1 MOJb, HCCieOBaHHE OCOOEHHOCTEH pacTBOPEHHUS
BEILIECTB C Pa3JINYHOW PAaCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MACcCOBOW JOJIEH
pacTBOPEHHOIO BEILIECTBA, B3aWMOJAEWCTBHE BOABI C MeTallaMHM (HAaTpUEM M KaibLiMeM) (BO3MOXKHO
UCIIOJIb30BaHNE BUCOMATEPHUANIOB), HCCIENOBaHUE OOpPa3lOB HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, HAOJIOJICHWE U3MEHEHUs OKPAcKH MHJIMKATOPOB B PacTBOpax KHUCIOT M IIEIOYEH, U3YydeHHE
B3auMoeiicTBus okcuaa meau (Il1) ¢ pactBopom cepHON KHCIOTHI, KHCIOT C METasIaMH, PEaKIui
HEUTpadu3aluy, IOJIy4YeHUE HEPAaCTBOPUMBIX OCHOBAHHI, BBITECHEHHWE OJHOrO0 MeTajlja JIPYIMM U3
pacTBOpa COJIM, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHelllne KiIacChl HEOPraHUYeCKUX
COCTUHEHUNY.

IMepunonnuecknii 3akoH u Ilepuonnueckas cucreMa Xxumu4eckux 3jaementTos JI. . MengeseeBa.
Crpoenne aroMoB. XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKINU

[TepBble MOMBITKY KJIACCU(UKAIMYA XUMHUYECKHUX AJIeMEHTOB. [IoHATHE 0 rpynnax CXOAHBIX SJIEMEHTOB
(menoyHble W IIEJIOYHO3EMETbHBIE METAIIbl, TaJOreHbl, HHEPTHBIC Ta3bl). DIIEMEHTBHI, KOTOpHIE
00pa3yroT aM(pOTEepHBIE OKCUIBI U THAPOKCHIBI.

[Iepnonnueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux snemeHtoB Jl. M. Menneneesa.
Kopotkonepuonnas u jymmHHONepruoHas Gopmsl [lepuoandeckoit cucTeMbl XUMUYECKUX 3J1eMEHTOB /.
N. Menpeneesa. [lepuoas! u rpymnmel. @U3H4ecKril CMBICI NOPSAIKOBOTO HOMEpa, HOMEPOB IEPUOAA U
IPYMIbI AJIEMEHTA.

Ctpoenue aromoB. CoctaB aTOMHBIX siziep. M3oTonel. DnekTponsl. CTpoeHHE 3JEKTPOHHBIX 0007104eK
aToMOB nepBbIX 20 xuMudeckux aneMeHToB Ilepnoanueckont cucremsl . 1. Menneneesa. Xapakrepu-
CTMKA XUMHYECKOTO JIEMEHTA IO €ro MosiokeHuIo B [lepuonndeckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS pajuyca aTOMOB XMMHUYECKHUX AJIEMEHTOB, METAJUIMUECKUX U HEMeTall-
JIMYECKHUX CBOICTB 10 TPYIIIaM U MEPUOIaM.

3nauenue llepmonnueckoro 3akoHa u Ilepuognueckodl CHUCTEMBI XHUMHYECKHMX JJIEMEHTOB IS
pa3BuTUA HayKu U npaktuku. [. . MenneneeB — yd€HbIN U Ipak1aHNH.

Xumudeckasi cBsi3b. KoBaseHTHas (TOJIsIpHAsT W HEMOJSPHAs) CBA3b. ODJIEKTPOOTPUIIATEIHLHOCTH
XUMHUYECKUX 3JIeMEHTOB. MlOHHas CBS3b.

Crenenp okucineHus. OKHCIUTENBHO--BOCCTAHOBUTEbHBIE peakuuu. [Ipomecchl oOkuciaeHus u
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3ydeHue o0paslloB BEIIECTB METANIOB M HEMETAJIOB, B3aUMOJAEWCTBHE THUIPOKCHIA IMHKA C
pacTBOpaMHM KHUCJIOT M IIEJIOYEH, IPOBEIACHHUE OIBITOB, WIIIOCTPUPYIOIIUX NPUMEPHI OKUCINUTEIBHO-
BOCCTAaHOBUTENBHBIX pEaKLUi (TOpEHUE, pEaKLUU Pa3I0KEHUs, COETUHEHMS).

Mescnpeomemnnie ceasu



Peanuzanus MeXNpeIMETHBIX CBS3€M NpPU U3y4YCHUMM XUMHM B 8 KIJIacCe OCYILIECTBISIETCS uepes3
UCTOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHbIX NOHATHH, TaK U MOHATHH, SBJISIOIINXCS CUCTEMHBIMU
IUISL OTACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.

OO011e ecTeCTBEHHO--HAYYHbIE MMOHATHS: Hay4yHbIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3,
KjIaccuukanus, NepuoANYHOCTb, HAOIIOAECHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEINb,
SIBJICHHE.

dusmnka: MaTepus, aToM, JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIH], W30TOIbI, PaJIdOAKTUBHOCTS,
MOJIEKYJIa, 3JIEKTPUYECKUM 3apsjl, BELIECTBO, TeNO, O0bEM, arperaTHoe COCTOSIHME BeIlecTBa, ras,
¢bu3nyeckre BeIIMYUHBI, €AUHULBI U3MEPEHUs], KOCMOC, IUTaHEeThl, 3BE3/1b1, CoMHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPaIbl, TOPHBIE TOPOJIBI, MTOJIE3HBIE HCKOIIAEMBbIE, TOTUIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKkus

[Iepnonnueckui 3akoH. Ilepmommyeckas cucrema xumudeckux saeMeHToB [l M. Menneneesa.
CrpoeHue atomMoB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB XHMMHYECKUX 3JIEMEHTOB IEPBBIX TPEX
NEPUOJIOB, KalKs, KaJIbLUSI U UX COCIUHEHUH B COOTBETCTBUM C IOJIOKEHUEM 3JIeMeHTOB B Ilepuoauye-
CKOM CHCTEME M CTPOCHHUEM HX aTOMOB.

Crpoenne BemiecTBa: BHIbl XMMHYECKOW CBSI3U. THITBI KPUCTAIUTMUECKUX PEMIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUMA KPUCTAJUINYECKOHN PEIIETKU U BUJa XUMUYECKOM CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE CBOICTBAa BEILECTB,
OTHOCSAIINXCS K Pa3JIMYHBIM KJaccaM HEOPTaHWYECKUX COCIUMHEHWH, TeHETHUYECKas CBA3b HEOpraHude-
CKHUX BEIIECTB.

Knaccugukanus XUMHYECKUX peakLUui 1O pa3IMYHbIM IpU3HaKaM (M0 YMCIYy U COCTaBY y4acTBYIO-
IIMX B pEaKUUH BEIIECTB, MO TEMJIOBOMY 3((DEKTy, M0 U3MEHEHHUIO CTENeHEel OKUCICHHsS] XMUMUYECKHX
AJIEMEHTOB, 1O OOPAaTHMOCTH, IO YYacTHUIO KaTauu3aropa). OK30- U 3HIOTEPMHUYECKHE peakluu,
TEPMOXUMHUYECKHE YPABHEHUSI.

[TonsiTne 0 ckopocTu xuMHUYeckor peakuuu. [ToHarue o6 oOpaTUMBIX M HEOOPATUMBIX XMMHUYECKHX
peakuusx. IloHATHE O TOMOTEeHHBIX U TeTeporeHHbIX peakuusx. Ilonstue o kartamusze. IlonsTue o
XUMHAYECKOM paBHOBecHH. (DaKTOPHI, BIUSIONINE HAa CKOPOCTb XHMHUYECKOW PEaKIMH W IIOJIOKEHHE
XUMHAYECKOTO PaBHOBECHSI.

OKUCINUTEIbHO-BOCCTAHOBUTEIIbHBIE peakuuy, AJIEKTPOHHBIN OanaHc OKHCIIUTEIBHO-
BOCCTAHOBUTENIbHOM peakiuu. CocTaBieHne YpaBHEHUIH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEaKIuil ¢
MCTIOJIH30BAaHUEM METO/Ia AJIEKTPOHHOTO DaaHca.

Teopust ANEKTPOIUTUYECKONW NUCCOLMALNU. DIEKTPOIUTHl U HEIEKTPOJIUTHI. KaTHOHBI, aHMOHBI.
MexaHU3M AUCCOLMAIMM BEUIECTB C PA3JIMYHBIMM BHJIAMH XUMHUECKOW cBA3H. CTeneHb IUCCOLMAIUH.
CunbHble U crabble AIEKTPOIUTHI.

Peakninu noHHOTO OOMEHA. Y CIIOBHS MMPOTEKAHMSI PEaKIMii HOHHOTO OOMEHA, TTOJIHBIE U COKpAIIEHHBIE
VMOHHBIE ypaBHEHMsI peakuuil. CBoHcTBa KHCJIOT, OCHOBAaHMM U cCOJIEW B CBETE€ MpEJCTaBICHHH 00
AJIEKTPOIMTHYECKOH nucconuanuu. KauecTtBeHHble peakuinu Ha noHbI. [ToHsATHE 0 ruApoOH3e coneit.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSIMH KPUCTAJUIMYECKUX PEIMETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U
HeMeTa/uioB (rpaduTa U amMasa), CIOKHBIX BEIIECTB (XJIOpHIA HATPHSs), MCCIEIOBAHHUE 3aBUCHMOCTH
CKOPOCTH XMMHUYECKOW PeaKLUu OT BO3JACHCTBUS pa3IMUHBIX (PAKTOPOB, UCCIIEAOBAHUE AIIEKTPOIPOBOI-
HOCTH PacTBOPOB BELIECTB, MPOLIECCA AUCCOLUALIMH KUCIOT, IIeIo4ell U cojiel (BO3MOKHO UCIIOJIb30Ba-
HUE BHUJECO MaTEpUAJIOB), NMPOBEICHHE OMBITOB, WLUTFOCTPHPYIONIMX TMPHU3HAKK MPOTEKAHHS pPEaKInit

6



HOHHOTO oOMeHa (0Opa3oBaHME OcCajika, BBIJICTICHHE Ta3a, 00pa30BaHKUE BOJIBI), OMBITOB, WIITIOCTPUPYIO-
IIUX TPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (TopeHue, peakiuu pasiokKeHus,
COEJIMHEHMS), PACIIO3HABAHNE HEOPTAaHUYECKUX BELIECTB C ITOMOLIbI0 KAYECTBEHHBIX pEaKLUil Ha MOHBI,
peleHre HIKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHMS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CTpoeHne M (Gpu3nuecKue CBOMCTBAa MPOCTHIX BEIIECTB — IaJIOTCHOB. XMUMUYECKHUE CBOWCTBA
Ha IpuMepe XJopa (B3auMoJeiicTBUE ¢ MeTalllIaMH, HeMeTallaMH, 1iesaoyamu). Xioposoaopoa. CoinsiHas
KHUCJIOTa, XMMHYECKUE CBOMICTBa, IOJIydyeHHE, NpuMeHeHue. JlelicTBHe XJopa M XJIOPOBOJOPOAA Ha
OpraHu3M 4YesoBeKa. BakHeimume XI10puasl M UX HaX0XKJIEHHE B IPUPOJIE.

Oo6mas xapakrepuctrka 3ymeMeHToB VIA-rpynmel. OcoOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIC
creneHd okuciaeHus. CrpoeHue M (U3MYECKHE CBOICTBAa MPOCTBIX BEIIECTB — KHCIOPOJAa M CEpHI.
AnnorponHsle MoaM(UKaLMM KHCIOpoJa U cepbl. XHUMHUYecKHe cBOMcTBa cepbl. CepoBonopon,
cTpoeHue, (U3NYECKHe M XHMHUYEeCKHe CBOMCTBa. OKCHABI Cepbl KaK MPEJICTABUTENN KHCIOTHBIX
okcugoB. CepHas KHCIOTa, (PU3UYECKHE W XMMHUYECKHE CBOMCTBa (OOIIME Kak MPEACTaBUTENS Kiacca
KUCJIOT U crenuduueckue). XUMUYECKHE PpeaklUH, JIeXkallde B OCHOBE MPOMBIIUIEHHOro0 crocoba
MOJIy4eHUsl CepHOM KHCIOoThl. [Ipumenenue cepHoil kucnoTsl. Conu cepHOM KHUCIOThI, KaueCTBEHHAas
peaknus Ha cynbdar-non. HaxoxaeHnue cepbl U e€ COequHEHUI B MpUpoae. XUMHUYECKOE 3arps3HCHHE
OKpY)KaloIllel Ccpellbl COCAMHEHUSIMU cepbl (KUCIOTHBIE MOXAM, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €ro Mpe0TBpaILeHHS.

OOmas xapaktepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTENIEHU OKHCIJIEHUS. A30T, pacHpOCTpaHEHUE B MpHUpoAe, (U3NYECKME U XMMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoze. AMMHaK, ero (u3muecKkue M XHMHUYECKHE CBOMCTBA, IMOJyd€HUE U
npuMeHeHre. Coiln aMMOHUS, UX (U3UYECKHe U XUMHUYECKUEe CBOWCTBa, nMpuMeHeHue. KauecTBeHHas
peakiys Ha MOHbl aMMOHUS. A30THas KMCJIOTa, €€ MoilydyeHue, (pu3nyeckue U XUMHUYECKHe CBOWCTBA
(obmue Kak MpeAcTaBUTENs Kjacca KHUCIOT U cnenuduyeckue). Vcnonb3oBaHWe HUTPATOB U COJEH
aMMOHHSI B KayeCTBE MHHEPAJIbHBIX YIOOpeHWi. XMMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl
COEMHEHUSIMH a30Ta (KHCIOTHBIE JIOKIM, 3arps3HEHME BO3JyXa, MOYBBl M BOA0EMOB). Docdop,
ayutorponHbie Moaudukanuu dochopa, pusnueckue u xummuyeckue cpoiictBa. Okcun dochopa (V) u
dbocdopHas xkucnota, GpuznUecKkre U XMMHUUYECKHE CBOWMCTBA, mojydeHue. VcnonwszoBanue QocdaTtoB B
Ka4ecTBE MHUHEPAIBHBIX yIOOpEHUH.

OOmast xapakrepuctuka 31eMeHTOB |VA-rpynmnbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTENEHU OKHUCIEHHs. YTIIEpOJ, aJUIOTPOIHbIe MOAU(UKALINY, paclipOCTpaHEHUE B IPUPOAE, (pu3nuecKue
U XUMHUYecKHe cBoicTBa. Ancopoums. Kpyrosopor yriepoxga B mpupoae. Okcuubl yriepoja, HX
¢dusnveckne W XMMUYECKHE CBOMCTBA, JCHCTBHE HA KUBBIC OPTaHU3MBI, TIOJYYCHHE W TPUMEHEHHE.
DKosornyeckue npoodsiemMsl, CBsi3aHHbIE ¢ okcuaoM yraepona (1V), rumoresa rinobaabHOro MOTEIUICHUS
KJIMMaTa, NapHUKOBBIN 3¢ (deKT. YTolbHas KUCIO0Ta U €€ COH, UX (PU3NYecKre U XUMUYECKHe CBOMCTBRA,
nojiyueHue u npumeHenue. KauectBenHas peakuus Ha kapOoHaT-uOHBL lcronb3oBaHue KapOOHATOB B
OBITY, MEIUIIMHE, IPOMBIIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHauanbHbIe MOHATHS 00 OpPraHMYECKHX BELIECTBAX KaK O COEAMHEHMsX yriepoja (MeTaH, 3TaH,
STHUJICH, aleTWJIH, 3TaHOJ, TJUIEpPUH, YKCycHas Kuciota). [IpupoaHble MCTOYHHKH YIIEBOJOPOJOB
(yrosb, IpUpPOAHBIN ra3, HePTh), MPOAYKTHI UX MepepaboTKH (OEH3MH), UX POJIb B OBITY U MPOMBIIJICH-
HocTH. [loHsATHE 0 OMOJOTHMYECKH BaXKHBIX BEUIECTBAX: )KHUPax, OEJKaX, YIIeBOAaX — U UX POJIU B KU3HU
YeJoBeKka. MarepuaibHOE €JMHCTBO OPraHMYECKUX U HEOPIaHUYECKUX COSIUHEHHH.

Kpemuuii, ero ¢usnueckue M XUMHUECKHE CBONCTBa, IMOJlydeHHMEe W mNpuMeHeHHe. CoeluHeHus
KpemHusi B mnpupozae. OOmme mnpezacrasieHuss o0 okcuae kpemHus (IV) u KpeMHUEBOM KHUCIIOTE.
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Cunukatel, X UCIOJb30BaHUE B OBITY, B MPOMBINUIEHHOCTH. BaxkHeiine cTpouTeabHble MaTepuabl:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [IpobieMbl 6€30IacHOr0 MCIIOIB30BAHUS CTPOUTEIh-
HBIX MaTEpUAJOB B IOBCEIHEBHOM JKU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHrue o0paslioB HEOPraHMYECKUX BELIECTB, CBOWCTB COJISIHOM KHCIOTHI, IPOBEICHHE KAaueCTBEH-
HBIX PEAaKIMH Ha XJIOPUA-WOHBI W HAOIIOJCHHWE IMPHU3HAKOB HMX IPOTEKAHHS, OIBITHI, OTPAaXKArOIINE
¢u3nyeckue ¥ XHWMHUYECKHE CBOWCTBA TAJIOTEHOB M WX COCIMHEHHHA (BO3MOXHO HCIIOJIB30BAaHHE
BUJICOMATEPHAIIOB), O3HAKOMJIEHHE C 00pa3liaMy XJIOPUAOB (TaJOreHU10B), 03HAKOMJICHHE ¢ 00pa3laMu
ceppl M €€ COoeqUMHEHHSIMH (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEpHANIOB), HaOJIIOJEHHE Mpoliecca
OOyrIMBaHUs caxapa IOJ JeHCTBUEM KOHIICHTPHUPOBAHHOW CEPHOW KHUCIOTHI, M3yYCHHE XUMHUYECKUX
CBOWCTB pa30aBIeHHONH CEpHOW KHMCIIOTHI, MPOBEACHHWE KAYECTBEHHOH peakiuu Ha cyib(aT-uoH u
HaOJto/IeHue MpHU3HaKa e€ MpOoTeKaHus, 03HAKOMJICHHE ¢ (PU3NYECKMMHU CBOMCTBaMH a3oTa, gocdopa u
UX COEAMHEHUU (BO3MOMKHO HCIIOJIb30BAaHHE BHIEOMATEPHANIOB), 0OpaszllaMu a30THBIX U (PochopHbBIX
ynoOpeHni, IMoJlydeHne, CcOOMpaHHe, paclo3HAaBaHWE M HW3YyYEHHE CBOWCTB aMMHaKa, HpPOBEICHUE
Ka4eCTBEHHBIX pPEaKUWii Ha MOH aMMOHHUS U (ocdar-nOH M M3yYeHHE IMPHU3HAKOB HMX MPOTEKAHHS,
B3aMMO/ICIICTBIE KOHILIGHTPUPOBAHHOW a30THOW KHCIOTHI C MeAblo (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHANIOB), HM3y4YE€HHUE MOJENel KpUCTaUNIMYeCKUuX pemeéTok anmasza, rpadura, Qymnepena,
O3HAaKOMJIEHHE C IPOLIECCOM aJICOPOIMM PACTBOPEHHBIX BEIECTB AKTUBHUPOBAHHBIM YITIEM U YCTpOM-
CTBOM IpPOTHUBOra3a, MOJIy4eHHe, cOOMpaHue, pacllO3HABAaHUE M M3yYEHHUE CBOMCTB YIJIEKHUCIIOTO rasa,
MIPOBEJICHUE KA4YeCTBEHHBIX pEaKIMil Ha KapOOHAT M CUJIMKAT-UOHBI M HW3Y4YCHHE MPHU3HAKOB HX
MIPOTEKaHUsA, 03HAKOMJICHHE C MPOJIYKUNEH CUIMKATHONM MPOMBILIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIb-
HBIX 3aj71a4 110 TeMe «BakHel1ne HeMeTasuIbl U UX COSIUHEHUSI.

Metayuibl M X COeIMHEHUS

OO0mass xapakTepUCTHKa XWMHUYECKUX DJEMEHTOB — METaUIOB HAa OCHOBAaHUU HX IOJIOKEHHUS B
[lepuonnueckoil cucreme xumuueckux snemeHToB J[. M. MenneneeBa u ctpoenus atromoB. CTpoeHHe
MeTaIoB. Merajinyeckasi CBA3b M METAJUIMUECKas KpUCTaUIMYecKas peméTka. DIeKTPOXUMUYECKUM
psaa HampsbkeHUM wmetaioB. Du3nueckre M XUMHUYECKHe cBoHcTBa MeTayioB. OOmiue crnocoOsbl
NOJTy4eHUs: MeTasioB. [IoHATHE O KOPPO3UHM METaIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CrutaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U X IPUMEHEHHE B ObITY U IPOMBIIIICHHOCTH.

[Ilenounble Metayuipl: mNojoXeHUue B llepumoamveckoi cucremMe xuMmuueckux saementoB [l .
MenzeneeBa, CTpOCHHE UX aTOMOB, HaXOJeHHe B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUAbI U THIPOKCUABI HATpus U Kanus. [IpuMeHeHne menoyHbIX MeTasloB
U UX COeIUHEHHH.

[IlenoyHO3eMENbHBIE METAJIBI MATHUM M KaJIbIIMK: MOJIOkEHNE B [leproauyeckoil cucteMe Xumuye-
ckux smeMeHToB J[. 1. MeHneneeBa, cTpoeHHE MX aTOMOB, HAXOXJACHHE B mpupozae. Puzndeckue u
XMMUYECKHE CBOMCTBAa MarHus U Kajibliys. Baxkuelme coeuHeHns Kaablus (OKCHJI, TUAPOKCHL, COJIH).
XKeécTkocTh BOABI M CIOCOOBI €€ YCTpaHEeHHUS.

Amomunuii: nonoxenue B [lepuoguueckoit cucreme xumuueckux snemeHToB JI. V. Menneneesa,
CTpOEHHE aToMa, HaxOoXkJAeHue B mpupone. DPuU3NYECKHEe W XUMHUYECKHE CBOWCTBA AFOMHUHHUS.
AMpoTepHbIe CBOICTBAa OKCHJIA M THJIPOKCHIA AITIOMUHUSI.

Kenezo: monoxenue B Ilepumonuueckoir cucrteme xumuueckux snemeHToB J[. M. Menneneesa,
CTpOEHHE aToMma, HaxokJaeHue B mnpupoje. dusmueckue W XUMHUECKHE CBOMCTBa jxene3a. OKCHUIBL,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U Mmosry4deHue.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C 00pa3liaMy METAJUIOB M CIUIABOB, UX (PM3MUECKUMH CBOMCTBaMH, U3yYEHUE PE3yJib-
TaTOB KOPPO3HH METAJIOB (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICH-
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CTBUS OKCHJA KaNbLMsI U HATPHUS C BOJAOW (BO3MOKHO HCIIOJIb30BAaHKE BHIEOMATEPHATIOB), HCCIIEI0BAaHNE
CBOMCTB JKECTKOM BOJABI, MpoIecca TOPEHUs Kelle3a B KUCIOpoAe (BO3MOXKHO UCIOJIb30BAHUE
BHUJICOMATEPHAIOB), NPHU3HAKOB MPOTEKAHMUS KAYECTBEHHBIX pEaKUMUi Ha HOHBI: MarHus, KaJblLus,
amroMuHus, 1uHKa, ckeneza (I1) m xenesza (Il), memm (I1), HaGmrogeHWe MW ONMMCAaHHWE MPOLIECCOB
OKpAaIIMBaHUs MJAMEHH MOHAMU HATpHsl, Kalusl M KaJblus (BO3MOXKHO HCIOJIb30BaHUE BHAEOMAaTEepHUa-
JIOB), HCCleNOBaHUEe aM(pOTEPHBIX CBOWCTB THUIAPOKCHIA AIIOMHHHUS W THUAPOKCUIA IMHKA, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeMe «BakHelIe MeTalljibl U UX COCIUHEHUS.

XuMHS 4 OKpPYsKAIIas cpeaa

BemectBa u MaTepuainbl B MOBCEIHEBHOM XKU3HU 4elloBeKa. be3zomacHoe MCIob30BaHUE BEIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBasi moMoILb MPU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXKarolel cpeabl (mpeaesibHas ONycTUMas KOHIEHTpAIUsl BEIIECTB,
nanee — [1J1K). Posib XxuMuu B pelieHUH SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3LoB MaTepHaIOB (CTEKIIO0, CIUIaBbl METAJIJIOB, ITOJIMMEPHBIE MAaTEPUAIIbI).

Meoswcnpeomemnnie ceasu

Peanuzanus MeXnpeIMETHBIX CBsSI3€d MpH U3YYEHWH XUMHUH B 9 Kiacce OCYIIECTBISIETCS 4epes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMH
JUTSL OTJEIBHBIX TPEJMETOB €CTECTBEHHO--HAYYHOTO [IUKIIA.

OO01mure ecTecCTBEeHHO-HAYYHBIC MOHSATHUS: HAYYHBIH (DAaKT, THIIOTE3a, 3aKOH, TCOPUS, aHAIHN3, CUHTE3,
KiaccupuKanus, NepUOAUYHOCTb, HAOIIO/IEHUE, SKCIEPUMEHT, MOIEIUPOBAaHUE, HU3MEPEHHE, MOJIEb,
SIBJICHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOTHSI, MAaTEpUAJIbL.

®dusnka: mMaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUJ, U30TOIbI, PaJHOAKTUBHOCTD,
MOJICKYJIa, JJCKTPUUYCCKUM 3apsii, MPOBOJHUKH, TOJYIMPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSTHUE BEILeCTBA, a3, pacTBOpP, PACTBOPUMOCTh, KpHUCTaJIINYe-
CKas pemérka, CIUIaBbl, (PU3UYECKUE BEIMYMHBI, €AMHHIIBI U3MEPEHHs, KOCMUYECKOE MPOCTPAHCTBO,
IUTaHeTHl, 3BE37161, COJHILE.

buonorus: ¢orocunres, npixanue, o6mocdepa, IKOCUCTEMA, MUHEPAIbHBIC YIOOPEHHS, MUKPOJIEMEH-
ThI, MAKPODJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE TOPOIbL, MOJE3HbIE HCKOMAaeMble, TOILIUBO,
BOJTHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpPaMMbl OCHOBHOI'O 00IIero oOpa3zoBaHUs OCTUTAIOTCS B
XoJie OOy4YeHHs XMUMHHM B €IMHCTBE Y4eOHOIl M BOCIHUTATEIbHON JIEATEIBHOCTH B COOTBETCTBUHU C
TPaJMLIMOHHBIMU ~ POCCUHCKMMHU  COLMOKYJIBTYPHBIMH U  JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPaBUJIAMH ¥ HOPMaMH MOBEIEHUS B CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUSA U COLUATM3AIUN 00yJaOIINXCS.

JIn4HOCTHBIE pPE3yabTaThl OTPaXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMN U PACIIUPEHUE OIbITA ACSITEILHOCTH HA €€ OCHOBE, B TOM UYHCIIE B
4acTu:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY HACJEAMIO,
MOHMMAaHMsI 3HAYEHUS XMMUYECKOH HAyKd B >KM3HHM COBPEMEHHOIO 00IIecTBa, COCOOHOCTH BIAJETh
JOCTOBEpHON WH(pOpManueld O IMepPeIOBbIX IOCTIKECHUSX U OTKPBITUSX MHUPOBOH U OTCUCCTBEHHOM
XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00ILIECTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

IIPEJICTABICHUS] O COLMAJIBHBIX HOpPMax M IMPaBUIAX MEXINYHOCTHBIX OTHOIICHUH B KOJIJIEKTUBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-MCCIIeI0BATEIbCKOM,
TBOPUYECKON U APYrUX BUJAX AEATEILHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOH JesTeNbHOCTH
IpU  BBHIMOJHEHUH Y4YeOHBIX, IO3HABATENIbHBIX 3aay, BBIIIOJHEHUHM XUMHUYECKHX OJKCIEPHUMEHTOB,
CO3/IaHUU Y4YEOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAaHHMIO M B3aUMOIIOMOIIM B IPOLIECCE 3TOMN
y4eOHOH JeATeNbHOCTH, TOTOBHOCTH OIIGHHUBATh CBOE IOBEJCHHWE W IMOCTYNKH CBOMX TOBApHUIICH C
MO3ULIMM HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI'O MO3HAHUSI:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XMMHMYECKOH peakluu, COOTBETCTBYIOLIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U COCTABJISIOLINE OCHOBY ISl IOHUMAHUS CYIIHOCTH HAay4HOM
KapTUHBl MHpa, NPEJCTaBICHUsS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS MPUPOIBI, B3aUMOCBS3AX
4eJI0BEKA C MPUPOJHOU CPENlOil, O pOJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEH;

M03HABATEJIbHBIE MOTHBBI, HANPaBJIE€HHbIE HA MOJIYYEHHE HOBBIX 3HAHUN MO XMMHUH, HEOOXOJMMBIE
Ui OOBSICHEHHsS HaOI0aeMbIX TMIPOLIECCOB W SIBJI€HUM, MO3HABATENbHOM, HMH()OPMALIMOHHOW H
YUTATENIbCKOM KYJIbTYphl, B TOM YHCJE HaBBIKOB CaMOCTOSATENbHON paboThl ¢ y4yeOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

MHTEpeC K O0OyYEHUIO U MO3HAHUIO, JTH0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K caM000pa3o-
BaHHIO, MPOEKTHON M MCCIEI0BATENbCKONW NEATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIlpaBIEHHOCTH U
ypOBHS 00yueHHMs B JaJibHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBbI:

OCO3HAHHE IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 37J0pOBBIO, YCTAaHOBKHM Ha
3I0pOBBIM 00pa3 >KU3HH, OCO3HAHUE IMOCIEICTBUNH M HENPUSTHE BPEIHBIX MPUBBIYEK (YMOTpeOIeHUs
aJIKOTOJIsl, HAPKOTUKOB, KypEHHsI), HEOOXOAUMOCTH COOJIOACHUS MPaBUII OE30MIaCHOCTH IpU 0OpalleHHH
C XUMHUYECKUMH BELIECTBAMU B OBITY U pEalbHOM KHU3HH;

5) TPy/10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPaKTUYECKOMY M3yUeHUIo Mpodeccuil U Tpyaa pa3indHOTO poja, YBaXKEHUE K TPYILY H
pe3ysibTaTaM TPYyIOBOM JIEATEIBHOCTH, B TOM UHUCIIE HA OCHOBE NPUMEHEHHS NPEAMETHBIX 3HAHUU IO
XMMHHU, OCO3HAHHBII BBIOOP WHAMBHUIYAIbHOM TpPAaeKTOPHUH MPONOJKEHUs 00pa3oBaHHS C Y4ETOM
JUYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH,
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yClemHol npodecCHOHAIBHOW AEATENbHOCTH M pa3BUTHS HEOOXOAMMBIX YMEHHMH, TOTOBHOCTh
alanTHPOBATHCS B MPO(eCCHOHANBHOM cpene;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTMYECKHU 11eJIeCO00pa3HOe OTHOLIECHUE K NMPHUPOJIE KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE e
CYIIECTBOBAHUS, ITOHMMaHHE LIEHHOCTH 3J0pOBOTO M Oe3omacHoro oOpas3a JKU3HU, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (HU3UYECKOMY U TCHUXHYECKOMY 3[0POBbIO, OCO3HAHHE LIEHHOCTH
coOMoeHnsT TpaBmiI 0E30MacHOTO MOBEACHHS HpU paboTe C BEIIeCTBAMH, a TAaKKe B CHUTYaIMsX,
YTPOKAKOIIUX 310POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH MPUMEHATh 3HAHUS, NI0JIy4aeMble IIPU U3YYEHUU XUMHUH, JUIA PELIeHUs 3a/a, CBsI3aH-
HBIX C OKPYKaroLIeH IPUPOJHON CPENOM, IS ITOBBILICHHS YPOBHS SKOJIOIMYECKOU KYJIBTYPbI, OCO3HAHUS
r7100aIbHOTO XapaKTepa HKOJOTHYECKUX MPOOJIEM M MyTel MX PEUIeHHs MOCPEICTBOM METOAOB XMMUH,
HKOJIOTMYECKOTO MBIIIJICHNSI, YMEHUSI PYKOBOACTBOBATHCA MM B ITO3HABATEIbHON, KOMMYHUKATUBHOU U
COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe meTanpeaMeTHBIX pe3yJIbTaTOB BBIIEISIOT 3HaYMMbIE AJ11 (YOPMUPOBAHUS MUPOBO33PEHUS
oO0lIeHayYHbIe MOHATHS (3aKOH, TEOpHUs, NPUHIIMII, THIIOTe3a, (PaKT, cucTeMa, MPOLEcC, SKCIIEPUMEHT U
APYToe.), KOTOPbIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETax U MO3BOJIAIOT HA OCHOBE
3HaHUH W3 ITHUX MPEaMETOB (POPMHUPOBATH IMPEICTABICHHE O IEIOCTHOW HAyYHOW KapTHHE MHpa, U
YHHUBEpCaJbHbIE Y4eOHBIE NEHCTBUs (IMO3HABATEIbHBbIE, KOMMYHHUKATHBHBIC, PErYIATUBHBIC), KOTOPHIE
obecneunBaOT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIIBHOMY IUIAHUPOBAHUIO M OCYILECTBIICHUIO
y4eOHOI IesTeTbHOCTH.

ITo3HaBaTebHBIE YHMBepPCcaAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

YMEHHMSI UCNOJIb30BaTh IPUEMBI JIOTHUECKOTO MBIIIICHHS] IIPU OCBOCHUH 3HAHWI: PaCKpPbIBaTh CMbICII
XUMUYECKUX MOHATUH (BBLACIATh UX XapaKTEpHbIE NMPU3HAKM, YCTAHABIMBATh B3aMMOCBS3b C JPYTUMHU
MOHATHUSIMM), HCIIOJIb30BATh TOHATUS ISl OOBSCHEHUS OTAEIbHBIX (DAaKTOB M SIBJICHHM, BBIOMpPATH
OCHOBAHUS U KPUTEPHUH JJIs KiIacCU(UKAIIMU XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIMi, yCTaHaBIIU-
BaTh MPUYMHHO-CJIEJCTBEHHBIE CBA3M MEXKIYy O0bEKTaMU M3YyYCHMs, CTPOMTDH JIOTHUECKUE PACCYkIECHUS
(MHOYKTUBHBIE, 1eAYKTUBHBIE, 110 aHAJIIOTUN), JIeNIaTh BHIBO/IbI U 3aKIIOUEHMS;

YMEHHE IPUMEHAThH B Mpoliecce MO3HAHUS NOHATUS (MIPEAMETHbIE U METaIllpeIMETHBIE), CUMBOJIMYE-
CKHe (3HAKOBbIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUHU, IPE0OPA30BBIBATH IMIUPOKO MPUMEHSIEMbIE B XUMHHU
MO/IeJIbHBIE MTPEICTABICHNS — XUMHUECKHUI 3HaK (CUMBOJ 3JI€MEHTa), XUMHUUecKasi (opMyia U ypaBHEHUE
XMMHUYECKOH peaklu — MpH peleHHH y4yeOHO-NO3HABaTEIbHBIX 3a7ay, ¢ Y4ETOM 3THUX MOJEIBHBIX
MIPE/ICTAaBICHUIM BBIABIATh M XapaKTEpU30BaTh CYIIECTBEHHBbIE IPHU3HAKU H3Y4aeMbIX OOBEKTOB —
XUMHUYECKUX BEIIECTB M XUMHUYECKMX pEaKIHi, BBISIBISATH OOILIME 3aKOHOMEPHOCTH, NPHUYUHHO-
CJICICTBEHHBIE CBS3U U IIPOTUBOPEYUS B U3yYAEMBIX IIPOLIECCAX U ABJICHUSIX.

ba3oBblie uccienoBaTe/bCKUe 1eHCTBHA!

YMEHHUE HCIIOJIb30BaTh ITOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA INO3HAaHHUS, a TAaKXKE B
KauyecTBE OCHOBBI JJsi (OPMUPOBAHMSI THUIOTE3Bl IO TMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUU;

nproOpeTeHne ombITa Mo MJIAHUPOBAHUIO, OPraHU3AlMU U MPOBEJACHUI0 YUCHUUYECKUX IKCIEPUMEH-
TOB, yMEHUE HaOII0JaTh 3a XOJOM MpOIlecca, CaMOCTOSITEIbHO MPOrHO3MPOBATh €ro pe3yJbTar,
dbopMynupoBath 0000IIEHHS W BBIBOABI IO pe3yjabTaTaM IPOBEIEHHOTO ONBITA, HCCIEAOBAHNUSA,
COCTaBJISATh OTYET O MPOJIETaHHON padoTe.

Pabora ¢ nnopmanmeii:
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yMEHUE BbIOMpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALMIO PA3IUYHBIX BHJIOB U (HOpPM
IIPEJICTABICHUS, NIOJyYaeMYI0 U3 Pa3HbIX MCTOYHHMKOB (HAyYHO-NONYJISIpHAs JUTEpAaTypa XUMHUYECKOTO
CoZIep KaHusl, CIIPaBOYHbBIE MOCOOMs, pecypchl HTepHeTa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO H
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

yYMEHUE MPUMEHATh Pa3IMyHble METOJbl U 3alpOChl IPU MOUCKE U 0TOOpEe UHPOPMALUMU U COOTBET-
CTBYIOILMX JAHHBIX, HEOOXOIMMBIX I BBIIIOJHEHUS yUYEOHBIX U I03HABATEIbHBIX 334 ONPEAEIEHHOTO
TUNa, MpuoOpeTeHue ombiTa B 00JACTH  HUCMOJNB30BaHUS  HMH(DOPMAIIOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, OBJAJCHUE KYJbTYpPOHM AaKTHUBHOIO HCIIOJIB30BAHMS Pa3IMYHBIX ITOMCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BBIOMpaTh ONTHUMAJbHYI (DOpMY MpeACTaBI€HUs MHPOPMALUU U WILIIOCTPUPOBAThH
peliaeMble 3a/a4d  HECJIOXKHBIMU CXEMaMH, JIuarpaMMami, IpyruMu ¢opmMamMu rpadukd M HX
KOMOHMHALIMSIMU,

YMEHHUE HUCII0JIb30BaTh U aHAJIM3UPOBATh B Ipoliecce Y4eOHON M UCCIIE0BATENIbCKOM AesATEIbHOCTH
MHGOPMALMIO O BIMSHUM HPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3sMCTBA M TPAHCIOPTa HAa COCTOSHUE
OKpY>Karolle MPUPOJHON CPEBI.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHHUS 3a]1aBaTh BOIPOCHI (B X0/€ auaiora u (Win) AMCKYCCHU) MO CYIIECTBY 00CYXK/1aeMOM TEMBI,
(bopMyIMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEATIOKEHHOM 3a/1auu;

YMEHMSI MPECTABIIATH MOJYYEHHbIE PE3YIbTaThl IO3HABATEIbHON 1€ATEIbHOCTU B YCTHBIX U IUCH-
MEHHBIX TEKCTaxX; JejaThb IPE3CHTALMIO pPE3YyJIbTaTOB BBIIOJHEHUS XUMHYECKOIO JSKCIIEpUMEHTA
(;1abopaTopHOro ombITa, Ja0OpaTOpPHOM pPabOTHl MO MCCIEIOBAaHMIO CBOWCTB BEIIECTB, Y4eOHOTro
MIPOCKTA);

YMEHHMSI y4eOHOT0 COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3HABATEIbHOW U HMCCIIEI0Ba-
TEJNBCKON JEATENbHOCTH MPH PEUICHWH BO3HUKAIOMIMX NPoOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U
COIJIaCOBaHUS MO3ULMHA (0OCyXaeHus, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBD», KOOPIMHALMS
COBMECTHBIX JI€WCTBUIL, ONpe/ielieHne KPUTEPUEB 110 OLIEHKE KaueCTBa BBIIIOJIHEHHOW PaboThI U IpyTHe).

PeryasitTuBHble yHUBepcaibHbIe y4eOHbIe 1eiiCTBUS:

YMEHHUE CAMOCTOSATEIBHO ONPEAEIATh LEIN AeATEIbHOCTH, IIJIaHUPOBATh, OCYLIECTBIATh, KOHTPOJIH-
poBaTh U MPU HEOOXOAMMOCTU KOPPEKTUPOBATH CBOIO JESTEIbHOCTb, BEIOUPATh Hanboee 3 eKTUBHbIC
Croco0B! pelieHusl y4eOHBIX U MO3HAaBaTEeNbHbIX 3a]a4, CAMOCTOSITEIbHO COCTaBIATh MM KOPPEKTHPO-
BAaTh IPEJIOKECHHBIM QJITOPUTM JCWCTBUN IPU BBINOJIHEHUH 3aJaHUM C y4ETOM IIOJIYyYEHHsS HOBBIX
3HaHUH 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIMSIX, OLEHUBATh COOTBETCTBHE IOJYYEHHOTO
pe3yJsipTaTa 3asBJICHHOM L€JIM, YMEHHE HCIOJIb30BaTh M AHAIU3UPOBATH KOHTEKCTHI, IPE/IaracMble B
YCIIOBUH 3aJaHUMH.

MNPEAMETHBIE PE3YJIBTATHBI

B coctaBe mpeaMeTHBIX pe3ysbTaTOB IO OCBOCHMIO O0SI3aTENILHOTO CO/AEPIKAHMSI, YCTAaHOBIEHHOTO
JaHHOM (henepasibHON paboyel MPOrpaMMoi, BBIJEIAIOT: OCBOCHHBIE 00YYalOIUMUCS HayYHbIE 3HAHUS,
YMEHHUS U CIIOCO0bI AeUCTBHM, criennduyeckue 1 NpeaAMeTHOH 001acTu «XUMHUSI», BUJIBI JESITEIbHOCTH
[0 TOJYYEHHI0 HOBOT'O 3HAHMS, €r0 WHTEpHpeTaIiy, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B pPa3IUYHbIX
y4eOHBIX M HOBBIX CUTYallUsX.

K xonuy oOyueHust B 8 kJjiacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

®  pacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHITHUH: aTOM, MOJIEKYJIa, XUMUUYECKHI 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OAHOPOJHAs M HEOAHOPOJHAs), BAaJECHTHOCT,
OTHOCHTENIbHAsl aTOMHAasi M MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpDHAs Macca,
MaccoBast J10JI1 XUMHUYECKOI'0 AJIEMEHTa B COETUHEHUH, MOJIIPHBIH 00BEM, OKCHJI, KUCIOTa, OCHOBAHUE,
COJIb, JEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKHCICHHS, XUMHUECKasl Peaklus, KilacCu(UKalus peaKIuii:
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pEeaKIMM COEOUHEHUS, pEeaKIUM pa3IoKEHUs, PEeaKIUM 3aMEIlEeHUus, peakiuuu oOMeHa, 3K30- H
SHIOTEPMHUYECKHE PEAaKIMH, TEIIOBOM 3(PQEKT peakiuu, SApo aTroMma, SJIEKTPOHHBIH CIIOW aToma,
aToMHast opOuTanb, paguyc aToMa, XMMHUYECKas CBS3b, MOJIIPHAS M HEMOJSPHAs KOBAJICHTHAs CBS3b,
MOHHAs CBSI3b, MOH, KaTHOH, aHHOH, pacTBOpP, MaccoBasl J10Jis BellecTBa (MPOLEHTHAs KOHIEHTPALUs) B
pacTBope;

®  WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATHI U PUMEHATDH 3TH MOHATUS IIPU
OIHMCAaHUU BELIECTB U UX MIPEBPALLECHUN;

®  UCHOJB30BATh XMMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHs (OPMYNT BEUIECTB M YypaBHEHHIA
XMMHYECKUX PEAKIIUI;

®  ONpeaeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIMHEHMSX, CTETICHb OKHCICHHS
3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX, IPUHAUICKHOCTh BELIECTB K ONPEICIEHHOMY KJIACCY COSIMHEHUN
o hopMynam, BUA XUMHUYECKON CBSI3U (KOBAJICHTHAS M MOHHAS) B HEOPTAaHUYECKUX COCTUHCHUSX;

e  packpsiBath cMmbica [lepnonnueckoro 3akona [I. 1. MeHneneeBa: 1eMOHCTpUPOBATH IOHUMaHUE
NIEPUOANYECKON 3aBUCHUMOCTH CBOWMCTB XMMHYECKHMX 3JIEMEHTOB OT MX IOJIokeHus B Ilepmonmueckon
CUCTEME, 3aKOHOB COXPAaHEHUSI MAcChl BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJIIPHOTO YUCHMUS,
3aKoHa ABOTaJIpo;

® ONHCHIBATh M XapaKTEpPH30BaTh TaOMM4HyI0 (opmy lleprogmueckoll CHCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3iuyaTh MOHATUS «rJlaBHasg noiarpynna (A-rpymma)» u «mnobouHas noarpymmna (b-
rpyIma)», Maible W OONBIINE MEPUONbl, COOTHOCHTH OOO3HAYEHHUs, KOTOpPHIE HMMEIOTCS B TaOiuUIe
«Ilepnonuyeckas cucrema xumudeckux aieMeHToB /. . MeHneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKA-
MH CTPOEHHUS aTOMOB XMMHYECKHUX 3JE€MEHTOB (COCTaB M 3apsija sA1pa, oO0Ilee YUCIIO 3JIEKTPOHOB U
pacnpeziesieHue X M0 3JIEKTPOHHBIM CIIOM);

e kiaccu(UIMpPOBATh XUMHUECKUE JIEMEHTHI, HECOPTaHMUECKUE BEIIECTBA, XMMUYECKHE PEaKIIHU
(o 4McCITy ¥ COCTaBY y4acTBYIOLIMX B PEAKLUU BEIIECTB, IO TEIIOBOMY 3D (PEKTy);

e  XapakTepu3oBaTh (ONHUCHIBaTh) OOLIME XMMUYECKHE CBOWCTBA BEUIECTB PA3IMYHBIX KJIACCOB,
MOATBEPK/as OMNKMCAHWE MPUMEpPAaMU MOJIEKYJSIPHBIX YpPaBHEHUN COOTBETCTBYIOIMX XHMHUYECKUX
peakuumii;

e [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOYKHO-
CTH NPOTEKaHMsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;

e  BBIYMCIIATb OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB, MAaCCOBYHO JOJIIO
XMMHUYECKOI0 3JIeMEHTa 1Mo (HopMyJie COEMHEHUS, MAaCCOBYIO JIOJIIO BEILECTBA B PacTBOpE, MPOBOJIUTH
pacu€Tel [0 YpaBHEHUIO XUMUYECKON peaKuy;

®  [PUMEHSTh OCHOBHBIE OIEpAllMU MBICIUTENIbHON AEATENbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
000011IeHre, CUCTEeMAaTH3aIMI0, KJIACCU(PUKAINIO, BBISBICHHE NMPUUYMHHO--CIEICTBEHHBIX CBA3EH — M
M3Y4YEHUsI CBOWCTB BELIECTB M XMMHMUECKHUX pEaKIMi, €CTECTBEHHO-HAayYHbl€ METOJAbl IMO3HAHUS —
HabJtoIeHue, U3MEPEHNE, MOJICJINPOBAHNE, IKCIIEPUMEHT (peabHbI U MBICICHHBIN);

e  (CJIeJ0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUYECKOH MoCyn0il u 1abopaTopHbIM 000py/I0BaHUEM, A
TaKXke IMpaBwiaM OOpAalIeHHs C BEUIECTBAMH B COOTBETCTBUU C HMHCTPYKUHUSMH IO BBIMOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OMBITOB IO MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOIOpOJA U
KHCJIOPOAa), MPUTOTOBICHUIO PACTBOPOB C OINpPENEIEHHON MacCOBOHM o€l pacTBOPEHHOIO BELIECTBA,
IUTAaHUPOBATh M TPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 0 PACIIO3HABAHHIO PACTBOPOB IIeNoued U
KHCJIOT C TOMOILBIO MHAUKATOPOB (JIakMyc, (peHON(TaTenH, METUIIOPAHXK U APYTHe).

K xonuy oOyueHust B 9 kJjiacce mpeaMETHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:
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®  PACKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHATHA: XMMHUYECKUN SJIEMEHT, aTOM, MOJICKYJa,
WOH, KaTHOH, aHWOH, TIPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, BAJICHTHOCTH, JJIEKTPOOTPHUIIATEIHLHOCTD,
CTCTICHb OKHUCJICHHS, XMUMUYECKasi PEaKIHs, XMUMHUYECKas CBs3b, TEIUIOBOW A(h(EKT peakiuu, MoJib,
MOJIIPHBINA 00BEM, PACTBOP, IEKTPOIUTHI, HEANEKTPOIUTHI, SIIEKTPOITUTHUCCKAS TUCCOIUAIIHS, PEAKITHH
HOHHOTO OOMEHa, KaTaJlu3aTrop, XHMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTHMbIC PEaKIIWH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMK, OKACIUTEh, BOCCTAHOBUTENb, OKHCIICHHE U BOCCTAHOBJIC-
HUE, aUIoTpomus, amMQpOTepHOCTh, XHUMHUYECKas CBs3b (KOBAJCHTHAs, WOHHAs, METaJNInYecKas),
KpUCTAJUTMYECKasi PeléTKa, KOPpO3usi METAJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON peakiuu, MpeaesibHO
nonyctuMmas konueHTparus [1JIK Bemectna;

®  WUIFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUUYECKHUX IMOHATUNA W MPUMEHSITH ATH TOHATHS TIPH
OTHMCAHUU BEIIECTB U UX MPEBPaICHU;

®  UCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBJICHHS (OpMYJ BEHIECTB W ypaBHCHUI
XUMHUYECKUX PEAKIUH;

®  ONpeleiaTh BAJICHTHOCTh W CTCNCHb OKHUCICHUS XHMHYECKHUX JJIEMEHTOB B COCAMHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIECTB K OMPEAeIEHHOMY KIIAcCy COeIMHEHUN 1o (Gopmynam,
BHJI XUMHYECKOU CBsI3M (KOBaJIEHTHAsl, HOHHAS, METAININYECKAsI) B HEOPTAaHUYECKUX COCTUHEHUSX, 3apsl
HMOHA MO XMMHYECKON (QopMylie, XapakTep Cpelbl B BOJHBIX PAaCTBOpaxX HEOPraHWYECKUX COCIMHECHUM,
THIT KPUCTAIUTMYECKOMN PeETKH KOHKPETHOTO BEIIIECTBA;

e packpeiBaTh cMbica llepuomnueckoro 3akoHa J[. M. MennmeneeBa W JAEMOHCTPUPOBATH €r0
MMOHMMAaHUE: OMKCHIBATh M XapaKTepu30BaTh Ta0InuHyo Gopmy [leproanueckoi cucTeMbl XUMUYECKIX
AJIEMEHTOB: pa3IU4aTh TMOHATUS «rJlaBHasg mnonarpynmna (A-rpymma)» u «mobounas moarpymma (b-
rpymma)», Majibie U OOJIBIIUE MTePUOIbI, COOTHOCUTH 0003HAYCHHS, KOTOPBIC HMEIOTCS B TICPUOINICCKOM
Ta0JInIe, C YUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsij
sapa, OOIIee YHCIO SJIEKTPOHOB M PACIPENCICHUE HMX 110 SJICKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COCAMHEHHUH B Ipejesiax MajlblX NEPHOIOB U
[JIABHBIX TTOATPYIII ¢ YYETOM CTPOCHUSI KX aTOMOB;

e  Kiaccu(UIIMPOBATh XUMHUECKHE AJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUYECKUE PEAKITUU
(Mo YMCIIy W COCTaBy YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3(h(EKTy, MO0 U3MEHEHHUIO
CTETIEHEH OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB);

®  XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE W CHENU(PUUECKHEe XMMHUYECKHE CBOMCTBA MPOCTBHIX H
CJIOKHBIX BEIECTB, TOATBEPXKJas OMHCAaHUE TPUMEPAMHU MOJICKYJISPHBIX M HWOHHBIX ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

®  COCTaBJISITh YPABHEHUS AJIEKTPOJUTUUYECKON JUCCOLMAIIMU KUCIIOT, IEJI0UYel U COJIEH, IOJIHbIE U
COKpalIéHHbIE ypaBHEHHUS pEaKIuil HOHHOTO OOMEHa, YpaBHEHUS peakUud, MOATBEPKIAOIINX
CYIIIECTBOBAHHNE T€HETUYECKON CBSI3M MEXIY BEIIECTBAMH PA3JIMUHBIX KJIaCCOB;

®  PACKpPBIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPECTBOM COCTABICHUS
AJIEKTPOHHOTO OajaHca 3THX PEaKInii;

®  TIPOTHO3UPOBATH CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT UX CTPOCHHMSI, BOBMOXHOCTH TTPOTEKaHUS
XUMUYECKUX TPEBPAIICHUIA B PA3JIMUHBIX YCIOBUSIX;

®  BBIUHCIATh OTHOCHTEIBHYIO MOJIEKYJSAPHYIO M MOJSPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIIO
XUMHUYECKOTO dJIEMEHTa 10 (hopMyJie COCTUHEHUS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOpPE, MPOBOIUTH
pacy€Thl O YPAaBHEHUIO XMMUYECKOM peakIuu;

e coONoaTh MpaBWiIa MOJH30BAHUS XUMHUECKON MOCYAON U TabOpaToOpHBIM 000PYIOBaHUEM, a
Takke MpaBuia oOpalleHuss C BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKLIUSMH [0 BBIMOJHEHHUIO
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Ja00paTOPHBIX XUMHUYECKUX OMBITOB IO MOJYYCHHIO M COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHUaKa U
YTJIEKUCIIOrO Irasa);

®  MPOBOJUTH PEAKIIUU, OITBEPKIAIONINEC KAYSCTBEHHBI COCTAB PA3JIMYHBIX BEIIECTB: pacro3Ha-
BaTh OMNBITHBIM TyTEM XJOpUaa-, OpoOMHI-, HOAWA-, KapOoHar-, Qocdar-, cunmkar-, cyiabdar-,
TUIPOKCUI-UOHBI, KaTHOHBI aMMOHMSI U HMOHBI HM3yYEHHBIX METaJIOB, NMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

e  TMPUMEHSTH OCHOBHBIC OINEPAIIMH MBICIUTEIBHON JIEATEIHPHOCTH — aHAU3 M CUHTE3, CpaBHEHUE,
000011IeHrEe, CUCTEMATH3allMIO, BBISBICHUE MPUYNHHO-CIECTBEHHBIX CBA3CH — Il M3y4YCHUs CBOWCTB
BEILIECTB U XMUMUYECKUX PEaKIIii, €CTEeCTBEHHO-HAy4YHbIE METO/IbI TO3HAHUS — HAOII0IeHNE, U3MEpPEHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
o KoJsm4yecTBO 4acoB JJIeKTPOHHBbIE
- HauMeHnoBanue pa3aesioB H TeM HPOrpaMMBI udposbie
n/n pas porp Bcero KOHTpﬁOJILHLIe HpaKTﬁl/l‘lCCKl/le o6 ;:3 Oql;ET e.IIbllbl e
padoThI padoThI pecype
Pa3nea 1. IlepBoHayaibHble XHMHYECKHE MOHATHS
11 XuMmusi — BaxxHasg 00J1aCTh €CTECTBO3HAHUS M TPAKTUYECKOH Jie- 5 5 Bbu6mmoteka [JOK
' SATEJILHOCTU YEJI0BEKA https://m.edsoo0.ru/7f41837¢c
bu6nmoreka [IOK
1.2 BemecTBa u XuMu4yecKue peakiuu 15 1 hitps://m.eds00.ru/7f41837¢
Hroro mo paszneny 20
Pa3znen 2. BaxHeiiliue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
bubmuoreka [{OK
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 1 hitps://m.edsoo.ru/7f41837¢
bubnunoreka LIOK
2.2 Bopnopon. [TonsTrHE 0 KUCIOTaX U COJSIX 8 1 hitps://m.eds00.ru/7f41837¢
bubmuoreka [{OK
2.3  Bopa. PactBopsl. [TonsiTe 06 OCHOBaHUSAX 5 1 1 https://m.edsoo.ru/7f41837¢
. bubmuoreka [JOK
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSUHEHUN 11 1 1 hitps://m.eds00.ru/7f41837¢
Hroro mo paszneny 30

Paznen 3. llepuonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /[. . MenaeseeBa. CTpoenne aToMoB. XUMHYECKasl CBA3b.
OKHCIMTEbHO-BOCCTAHOBUTE/IbHBIE PEAKINH

31 ITepnonnueckuit 3akoH u Ilepuoanyeckas cucteMa XMMUYECKUX 7 bubmuoteka [IOK
anemenToB /. 1. Menaene-eBa. CTpoeHue aToma https://m.edsoo.ru/7f41837c

392 Xumunyeckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAK- 3 1 bubmmnoreka HOK
812071 https://m.edsoo.ru/7f41837c

bubmuoreka [IOK
Hroro o pasexy 15 https://m.edsc])lo.ru/7f41837c

PesepBHoe Bpems 3 bubmorexa I[IOK
https://m.edsoo.ru/7f41837c

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6
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9 KJIACC

KosunyecTBO 4acoB JIeKTPOHHbIE
Ne (undposbie)
o/ HanmenoBaHmue pa3/ie/ioB U TeM IPOrpaMMbl Beero KOHTpﬁOJIbeIe HpaKTﬁl/l‘leCKl/Ie oGpa3oBaTelbHbIE
padoThI padoThbI pecypebl
Pa3znen 1. BeniecTBO M XUMHYECKHE PeaKIIUN
., Bbubnnorexa [JOK
1.1 [ToBTOpEHME 1 yriIyOJIeHHE 3HAHUH OCHOBHBIX Pa3zeiioB Kypca 8 Kiiacca 5 1 https://m.edsoo.ru/7f41a636
. Bbubnnorexa [JOK
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIIHH 4 https://m.edsoo.ru/7f41a636
Bbubnnorexa [JOK
1.3 DIEKTPONIMTHYECKAs TUCCOUANMsl. XUMHUYECKUE PEAKIIMU B PacTBOPax 8 1 1 https://m.edsoo.ru/7f41a636
Wroro no pazaeny 17
Pa3nen 2. HemeTaibl M MX COeAMHEHUS
bubamorexa [JOK
2.1  OOmas xapakTepucTHKa XuMHueckux deMeHToB VIIA-rpynmel. ["anorens 4 1 https://m.edso0.ru/7f41a636
29 OO0mmas xapakrepucTuka XxuMuaeckux ieMeHToB VIA-rpynmel. Cepa u e€ 6 Bubimnoreka [JOK
' COCJIMHCHM S https://m.edsoo.ru/7f41a636
23 OO01as xapakTepucTUKa XUMUYECKHX 3JieMeHToB VA-rpynmsl. A30T, doc- 7 1 Bu6mmoTexa [IOK
' (dhop U uX CoeTMHEHUS https://m.edsoo.ru/7f41a636
2.4 OO01as xapakTepucThKa XUMUYECKUX deMeHToB |V A-rpynmsl. Yriaepoa u 8 1 2 Bu6mmoTexa [IOK
' KPEMHHUN U UX COSTUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 25
Pa3znen 3. MeTaa/abl H HX COeANMHEHUA
o bubnnorexa [IOK
31 Obme cBoficTBa METAILTOB 4 https://m.edso00.ru/7f41a636
3.2 | Baxnelimme METaUTbl M UX COCIMHEHUS 16 1 2 bubmorexa LIOK
' https://m.edsoo.ru/7f41a636
Hroro no pasaeny 20
Pasznen 4. Xumusi 4 OKpysKalmas cpeaa
bubaroreka [TOK
41 BemiectBa u Marepuansl B )KM3HU YEJIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazgeny
Bbubnuoreka [IOK
Pesepsroe Bpems https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne undgposbie
n Tema ypoka Beero KonrTpoabubie IIpakTuueckue oGpa3oBaTe/bHbIE
padoThI padoThI pecypehbl
1 HNuctpykrax no Th. Ilpeamer xumun. Poib XuMuM B KH3HH YETTOBEKA. 1 bubmmoreka [IOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
Bubnuoreka IIOK
2 [ToHsATHE O METOAX TIO3HAHKS B XUMHUHU 1 https://m.edsoo.ru/ffod227e
3 Mucrpykrax no Th. [IpakTuyeckas padora Ne 1 «IIpaBuna paboTsl B 1 1 bubinorexa [IOK
J1a0opaTopuy M NpHEMBI OOpalleHUs C JJA00PATOPHEIM 000PYIOBAHUEM) https://m.edsoo.ru/ff0d23dc
. Bbubanoreka [JOK
4 Uucteie BemecTBa u cMecu. CiocoObl pa3esieHus: cMeceit 1 https://m.edsoo.ru/ff0d26ca
5 HNucrpykraxk no Th. Ilpakruyeckas padora Ne 2 «PasnencHue cme- 1 1 bubnuorexa LIOK
cell (Ha mpuMepe OYMCTKH ITOBAPECHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
bubanoreka [JOK
6 ATOMBI M MOICKYIIBI 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE DJIEMEHTHI. 3HaKH (CHMBOJIbI) XUMUYECKHUX 3JICMEHTOB 1 bubmmorexa LOK
: https://m.edsoo.ru/ff0d2be8
Bbubanoreka [JOK
8 1IpocTsie ¥ CIIOXKHKIC BEIECTRA 1 https://m.edsoo.ru/ff0d2a6¢c
_ Bbubnuotexa IJOK
9 ATOMHO-MOJIEKYJIIPHOE yHCHHS 1 https://m.edsoo.ru/ff0d2d50
10 3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYEcKas (opmya. 1 Bubmmoreka LIOK
BaneHTHOCTh aTOMOB XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OTtHocuTenbHas aroMHas Macca. OTHOCUTENbHAS MOJIEKYJISIpHAS Macca 1 bubmorexa [IOK
’ https://m.edsoo.ru/ff0d323c
12 MaccoBas 105151 XUMUYECKOTO 3JIEMEHTA B COETUHEHUHT 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d350c
13 KonnuectBo BeriectBa. Mosib. MosnspHas Macca 1 Bubmiorexa IOK
) ) https://m.edsoo.ru/ff0d5230
bubnnoreka IJOK
14 OU3NYECKUE U XUMUYECKUE SBIICHUS. XUMUYECKas pPeaKius 1 https://m.edsoo.ru/f0d37fa
. Bbutnuoreka IIOK
15 [Tpu3Haku u ycloBUs MPOTEKAHUS XUMUUYECKUX PEeaKIUN 1 https://m.edsoo.ru/f0d3a16
Bbutnuoreka IIOK
16 3aKOH COXpaHEHUs! MacChl BelllecTB. XUMUUYECKUE YPaBHEHUS 1 https://m.edsoo.ru/f0d3b8s
17 Brruncinenus KOIM4ecTBa, MAacChl BEIIECTBA II0 YPaBHEHUSAM XUMHYE- 1 bubnuoreka IJOK

CKHX peaKkLui

https://m.edsoo.ru/ff0d5708
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18 Krnaccudukarumss XuMUYIECKIX peakinuid (COSTMHEHUS, Pa3IoKEeHUs, 3a- bubnmnorexa [IOK
MeEIleHUs, 00MeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomonocoB — yu€Hblii-aHuuKI0NeAUCT. O6001IEHHE U CHCTEMa- Bubmmorexa [JOK
TU3aLWsl 3HAHUU https://m.edsoo.ru/ff0d40c4

20 Kontpoabnasi padora Nel no teme «BemiectBa U XUMHUYECKUE peaAK- bubinorexa [IOK
LN https://m.edsoo.ru/ff0d4290

21 Bosayx - cmech razoB. CoctaB Bo3ayxa. Kucnopon - aneMeHT U pocToe Bubmnuorexa [IOK
BerectBo. O30H https://m.edsoo.ru/ff0d448e

29 duznuecKkre 1 XUMUYECKHE CBOMCTBA KUCIOpoa (PeaKkIi OKUCIICHUS, bubinorexa [IOK
ropenue). [lonstue 06 okcugax https://m.edsoo.ru/ff0d4614

23 CriocoObl MOMy4YeHUsT KUCTIOpoAa B JIA00paTOPHK U MPOMBIIIIEHHOCTH. bubmuiorexa [IOK
[TpumeHneHue KucIopoaa https://m.edsoo.ru/ff0d497a

24 Tennooil 3¢hhexkT XUMUUECKOM peakuuu, MOHITHE O TEPMOXUMHUYECKOM Bu6inorexa [[OK
YPAaBHEHUH, DK30- U DOHAOTEPMUYECKHUX PEAKLIUAX https://m.edsoo.ru/ff0d4790

o5 TomnuBo (HedTh, yroiab U MeTaH). 3arps3HEHUE BO3]lyXa, CIOCOOBI €ro Bu6inorexa [[OK
NPEAOTBPALLECHHUS https://m.edsoo.ru/ff0d4c4a

26 Hucrpykrax mo Th. Ilpakrudeckas pa6ora Ne 3 o teme «Ilomyye- Bubmmoreka [IOK
HHE ¥ coOMpaHne KUCIIOpoa, H3yUYeHHE €ro CBONCTBY https://m.edsoo.ru/ff0d4ae2

27 Bonpopoa — snemeHt u npoctoe BemecTBo. HaxoxaeHue B npupoje ﬁ“@nom{a HOK
ttps://m.edsoo.ru/ff0d4dd0

28 Ou3nYecKre U XUMUYECKHE CBOMCTBa BoAopoaa. [Ipumenenune Bogopo- Bubnmorexa IIOK
na https://m.edsoo.ru/ff0d4dd0

29 IToHsATHE O KUCIIOTAX U COIAX Bubmotexa ITOK
https://m.edsoo.ru/ff0d50d2

30 Crioco0ObI TTOSTyYeHHS BOJIOPOJIa B JIA0OpATOPHH b H6H_H°T6Ka HOK
https://m.edsoo.ru/ff0d4dd0

31 HMucrpykrax no Th. Ilpakrnuyeckas paﬁoTij Ne 4 no teme «llomyye- Bbubmorexa [IOK
HUE U coOupaHue BOAOPO/Ia, U3YUYCHHE €TO CBOMCTBY https://m.edsoo.ru/ff0d4f42

o .. bubmmorexa IIOK
32 MousipHbIii 00bEM Ta30B. 3aKOH ABOTaJIPO https://m.e dsg). ru/ffod542e

33 Breruncnenus o0béma, KOJIMYCCTBA BEIIECCTBA ras3a IO €ro M3BECTHOMY bubnuorexa [IOK
KOJIMYECTBY BEIIECTBA WK O0BEMY https://m.edsoo.ru/ff0d55a0

34 Berancnenus 06’béMOIi ra3oB 10 YPABHEHUIO PEAKIUU HA OCHOBE 3aKOHA bubnunorexa LIOK
00BEMHBIX OTHOIICHHUI Ta30B https://m.edsoo.ru/ff0d5708
35 dusnyueckre 1 XUMUYECKUE CBOWCTBA BO/IBI Egg;%’;%i&_orﬁ/ﬁo 45872
36  Cocras ocHoBaHuiA. [TonsTHE 06 MHAMKATOPAX Egsgfr’;%z&_orﬁ/ﬁo 45902

37 Boma xak pactBopurens. HacblllieHHBIE W HEHACHIIEHHBIE PACTBOPHI. bubnuoreka IJOK
MaccoBas 107151 BEIIECTBA B pACTBOPE https://m.edsoo.ru/ff0d5b40

38 Hucrpykrax nmo Th. IIpakrtudeckas padora Ne 5 mo teme «lIpuro- Bbubnmoreka ITOK
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TOBJICHHE PAaCTBOPOB C OMPEACIEHHON MAaCcCOBOW JTOJIEN paCTBOPEHHOTO
BELIECTBA»

https://m.edsoo.ru/ff0d5eba

39 KonTpoubnas padora Ne2 o teme «Kucnoposa. Bomgopon. Boga» Egggl;ll(;:z:jicﬂ(.)rﬁ/ffo 46342
40 Oxcupl: coctaB, KiacCH(pUKaIus, HOMEHKIIaTypa b H6H_H°TeKa HOK
https://m.edsoo.ru/ff0d664e
a1 [Tonyuenue M XUMUYECKUE CBOWCTBAa KHCIOTHBIX, OCHOBHBIX M am{do- Bubmnuorexa [IOK
TEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cocTaB, KiIaccu(ukalys, HOMEHKIaTypa ﬁ:tlgg:;llﬁzlaas&?rﬁlffo d67ca
43 [TonyyeHnue u XuMHUYECKHE CBOMCTBA OCHOBAaHUI lf?tptlgg:l;llﬁz?stl)lo(.)rﬁlffo d67ca
44 Kucnotsr: coctas, kiaccudukaiusi, HOMEHKIaTypa ﬁgg;ﬁg%ii?ﬁlﬁo dfee2
45 [Tony4yeHue u XUMHUYECKHE CBOMCTBA KUCIIOT ﬁtptlggzl;l/?r:%as(l)loc.)rﬁ/ffo dfee2
46 Comn (cpenHue): HOMCHKIATYPa, CIOCOOBI MONYYCHHS, XHMHYCCKHE Bubmmoreka [IOK
CBOMCTBA https://m.edsoo.ru/00ad9474
Hucrpykraxx nmo Th. IlpakTtudeckasi padora Ne 6. Pemenue skcre-
47 PUMEHTaNbHBIX 3a7ad 1Mo TeMe «OCHOBHBIE KJIACChl HEOPraHUYEeCKUX BH6H,H°TeKa HOK
PO ———— https://m.edsoo.ru/00ad9b7c
48 ['eHeTnueckas CBA3b MEXAY KJIACCaMU HEOPTAaHUYECKUX COCTUHEHUN EH@I,HOTem HOK
ttps://m.edsoo.ru/00ad9a50
o Bubmmorexa [IOK
49 O06o00uIeHne 1 cucTeMaTu3anus 3HaHu’ https://m.ed scI)_E).ru /00ad9ch?2
50 Kontpoabnas pvaﬁoTa Ne3 mo Teme «OCHOBHBIE KJIACChl HEOpraHUYe- Bbubmorexa [IOK
CKHMX COCIUHCHUI https://m.edsoo.ru/00ad9ela
51 [epBble NOMBITKK KJIACCH(DUKAUK XUMUYECKUX dIIEMEHTOB. [loHsATHE O Bubmrorexa LIOK
rpynrax CXOAHbBIX AJIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 ITepuoanueckuii 3axkoH u llepumonnueckas cucteMa XUMUYECKUX dJe- Bubnmoreka IIOK
meHToB /I. 1. MenneneeBa https://m.edsoo.ru/00ada52c
53 ITeproibl, TPYIIIIbBI, MTOATPYIIIIBI EH@_HOTeKa HOK
ttps://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX siziep. M30Tombl BHGH_"OTeKa LIOK
https://m.edsoo.ru/00ada342
55 CrtpoeHue >IeKTPOHHBIX 000J0YeK aTOMOB 3yieMeHTOB [leproamueckoit Bubmuorexa [IOK
cucteMsl J[. 1. MeHneneeBa https://m.edsoo.ru/00ada6bc
56 XapaKTeEI/ICTI/IKa XUMHYECKOTO 3JIEMEHTA II0 €ro NoJiokeHuto B [lepno- bubnuoreka IJOK
nuueckoit cucreme . . Menneneera https://m.edsoo.ru/00ada824
57 3nauenue [lepuoandeckoro 3akoHa JjIsl pa3BUTHSA HAyKU U MPAKTUKH. []. bubnmnorexa [IOK

W. MenngeneeB — yUEHBIN, IEHArOT W TPAKIAHIH

https://m.edsoo.ru/00ada96e
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Bbutnmoreka IIOK

58 DJIEKTPOOTPHUIIATEIILHOCTH ATOMOB XUMHUECKUX JJICMEHTOB 1 https://m.edsoo.ru/00adaab8
Bubnmoreka IIOK
59 HonHas xuMuraeckas CBA3E 1 https://m.edsoo.ru/00adac34
Bbubnanoreka [JOK
60 KoBasieHTHast OJIsIpHAst XUMUYECKast CBA3b 1 https://m.edsoo.ru/00adaab8
Bbubanoreka [JOK
61 KoBasieHTHas HemoIspHAS XUMHAYECKAs CBS3b 1 https://m.edsoo.ru/00adaabg
Bbubnanoreka [JOK
62 CTeneHb OKHCICHHA 1 https://m.edsoo.ru/00adae28
) Bbubanoreka [JOK
63 OKHUCITUTETHHO-BOCCTAHOBUTEIBHbIE PEAKIINT 1 https://m.edsoo.ru/00adb076
bubanoreka [JOK
64 OKUCIUTENN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
bubanoreka [JOK
65 O060061eHne 1 MOBTOPEHHE MO KypCy XMMHUU 8 Kilacca https://m.edsoo.ru/00adb33c
66 HNToroBasi KOHTPOJIbHAsA pPadoTa Ha NMPOMEKYTOUYHOW ATTECTAIUU II0 1
XHMHH 3a Kypc 8 Kjacca
67 O0o001menne 1 cucTeMaru3anus 3HaHUM 1Mo Teme «BakHeiiue npen- 1
CTaBUTEJIM HEOPraHMYCCKUX BEIICCTBY
O06o006menue u cuctemarusanus 3Hauui «Ilepronuueckuii 3akon u Ile-
68 puoauyeckas cucremMa xuMuueckux anemeHtoB J[. Y. Menaeneena. 1
Ctrpoenue  atomoB.  XHMH4YECKas  CBSI3b. OKHCIIUTENBHO-
BOCCTAaHOBUTEIBHEIC PEAKIIHH)
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
W Tema ypoka Beero KOHT%O.HLHBIe HpaKTﬁl/I'ICCKI/Ie 06pa3zoBaTelbHbIe
padoThbI padoThbI pecypesl
1 [lepuonuueckuii 3akoH. [lepuoguueckas cucreMa XMMUYECKUX HJie- 1 bu6nmoreka [IOK
meHToB JI. 1. Menneneena https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XHMHYECKHUX 3JIEMEHTOB 1 bubmuorexa [IOK
MIEPBBIX TPEX MEPHUOIOB https://m.edsoo.ru/00adb6b6
bu6nmorexa [IOK
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB 1 hitps://m.edso0.ru/00adh7e2
. N bu6nmorexa LIOK
4 Buabl XuMruyeckoi CBA3M U TUIIbI KPUCTAIUTMYECKUX PELIETOK 1 hitps://m.edso0.ru/00adbach
5 KonTposbnas padora Nel mo teme «IloBropenue u yrimyOneHue 1 1
3HAaHUU OCHOBHBIX PA3/eNIOB Kypca 8 Kiiacca
N bubnunoreka LIOK
6 Knaccudukanus XuMHUeCKUX peaKIHii 10 pa3IuYHbIM MPU3HAKAM 1 hitps://m.eds00.ru/00adbch0
7 [IonsATHE O CKOPOCTH XUMUYECKON peakiuu. [IoHATHE 0 TOMOTE€HHBIX 1 Bbu6mmotreka [JOK
1 T'e€TEPOreHHBIX PEAKIMIX https://m.edsoo.ru/00adbe9a
[IonaTne 0 xuMHu4eckoM paBHOBeCHH. DaKTOpPBI, BIUAIOIMIME HA CKO- 1 Bbu6mmoteka [JOK
POCTh XMMHYSCKOM PEAKIIMU M IIOJIOKECHHE XUMHUIECKOT'0 PABHOBECHS https://m.edsoo.ru/00adc28c
i bu6mmoteka IIOK
9 OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 hitps://m.edsoo.ru/00adcade
10 Teopust snexkrponutudyeckoid nauccounanuu. CuiibHble U ciialble 1 bubmmnoreka HOK
IJICKTPOIUTHI https://m.edsoo.ru/00adcd68
. bubmmoreka IIOK
1 VoHHEIC ypaBHEHNS peaKiuid 1 https://m.edsoo.ru/00add448
12 XHWMHUUYECKUE CBOWCTBA KUCIIOT U OCHOBAHUH B CBETE MPEICTaBICHUN 1 bubnuorexa [IOK
00 PISKTPOIUTUYECCKOM JTHCCOIHAIIAH https://m.edsoo.ru/00add5d8
13 XUMHUECKUE CBONCTBA COJIEH B CBETE MPEACTaBICHUH 00 JIEKTPOIIH- 1 bubnuorexa [OK
THYECKOM JTMCCOITMAITHN https://m.edso0.ru/00add8b2
N bubnunorexa LIOK
14 Toustue o ruaponuse conei 1 https://m.edsoo.ru/00add9d4
. bubmuorexa [{OK
15 O06o01IeHre U cucTeMaTu3alus 3HaHu| 1 https://m.edso0.ru/00addd12
16 Hucrpykraxk no Th. IIpakTnueckas padora Ne 1 «Pemenue skcne- 1 bubmuotexa [IOK
PUMEHTAJILHBIX 33724 https://m.edsoo.ru/00addbfa
17 KonTpoabHas padora Ne2 1o teMe «IJEeKTPOJUTHIECKAS TUCCOLIH- 1 bubnuoreka [IOK
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aluys. Xumudeckue PC€aKIuu B paCcTBOpax»

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

18 OO0mias xapakTepUCTHKA rajJoreHoB. XMMHUUYECKHE CBOMCTBA HA MpPH- bubmmoreka [JOK
Mepe xXJiopa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CosisiHasg KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJIyde- bubnunorexa LIOK
HHE, IPUMEHEHNE https://m.edsoo.ru/00ade104
20 Hucrpykraxk no Th. Ilpaktuyeckas padora Ne 2 no teme «Ilomy- bu6mumotexa [JOK
YEHUE COJITHON KUCIIOThI, U3y4€HHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 Bpluucnenus no ypaBHEHUAM XUMHUYECKMX PEAKLUM, €CIM OJUH M3 bu6mumotexa [JOK
pearcHTOB JIaH B U30BITKE https://m.edsoo0.ru/00ade488
bubnunorexa LIOK
22 OO6mas xapakrepuctika 31eMeHToB VIA-rpymmbt https://m.edsoo.ru/00ade64a
23 AmnotponHsle Moaudukanuu cepel. HaxoxneHue cepsl U €€ coenu- bu6mmotexa [JOK
HEHUU B ITpUpoJic. XMMHUYECKHUE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a
. bubnuoreka [IOK
24 CepoBonopoi, cTpocHHE, (U3HMUECKAE U XUMUICCKUE CBOWCTBA https://m.eds00.ru/00ade802
o5 Oxkcunsl cepbl. CepHasi KUCTIOTa, (PU3NYECKUE U XHUMHUYECKHUE CBOM- bubnunorexa [JOK
CTBa, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMHYECKUE peakllii, JieXkKalllle B OCHOBE TPOMBIIIJICHHOTO CII0co0a
26 MOJTyYEHUSI CEPHOM KHUCIOThl. XUMHYECKOE 3arpsi3HEHHE OKpYKaro- Eggqﬁr%Tgési)gr(a}éOadewa
IIEH Cpeabl COCTMHCHHUSIMU CEPhI — :
. bu6nmorexa LIOK
27 Brruucnenue maccoBoil 1011 BbIXOAa MPOAYKTA PEAKIINU hitps://m.edsoo.ru/00adecsa
28 OO0mrast xapakTepucTHKa 1eMeHToB VA-rpymmbl. A30T, pacnpocTpa- bubmuoreka [IOK
HEHHE B IIpUpoe, PU3HMUECKHEe M XUMUUYCCKUE CBOMCTBA https://m.edsoo.ru/00adeeab
29 AMMHak, ero (pu3uveckre M XUMHUYECKHE CBOMCTBa, MONyuyeHUE U bubnnorexa [JOK
TIPUMEHEHNE https://m.edso0.ru/00adf004
30 Hucrpykraxk no Th. Ilpaktuyeckas padora Ne 3 o teme «Ilomy- bubnuorexa [IOK
YEeHUE aMMHAKa, N3YUYEHUE €T0 CBOMCTB» https://m.edso0.ru/00adf180
.. N bu6nmorexa LIOK
31 A3oTHas KUCIOTA, €€ (hHU3NUecKre U XUMUYECKUE CBOWCTBA hitps://m.eds00.ru/00adf306
Hcnonp3oBanre HUTPATOB M COJIeH aMMOHHUSI B KaueCTBE MUHEPaJIb-
32 HBIX yn00peHuil. XuMHU4YecKoe 3arps3HeHre OKpYKarollel cpelibl co- Eggsqﬁr%T:écs%gg}éOadeB
€IMHEHUAMH a30Ta — :
®dochop. Oxeun pocdopa (V) u hochopHas kuciaora, Gusndeckue u bubmuorexa [{OK
33 P R P P
XUMHUYECKHUE CBOMCTBA, TOJIYYEHUE https://m.edso0.ru/00adf68a
34 Hcnonb3oBanue ¢ocdaroB B KadecTBe MHUHEpPAIbHBIX YIO0OpEHUIL. bubmuoreka [JOK
3arpsi3HeHHE IPUPOIHOM cpebl hochaTaMu https://m.edsoo.ru/00adfc20
35 Vriepon, pacpocTpaHeHHE B MPHUPOJE, DU3HMYECKHE U XMMHYECKHUE bubanoreka IIOK
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CBOMCTBA https://m.edsoo.ru/00adfd9c
36 Oxkcunsl yriiepoa, ux (pU3NUecKue U XUMHYECKUE CBOMCTBA. JKOJIO- 1 bubmmoreka [JOK
rUYecKre mpo0aeMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (1V) https://m.edsoo.ru/00adfebe
.. bubnunorexa LIOK
87 | YrombHas kiciora 1 e€ colu 1 https://m.eds00.ru/00ae006¢
38 Hucrpykraxk no Th. Ilpaktuyeckasi padora Ne 4 o teme «llomy- 1 bu6mumotexa [JOK
YeHHUE YIJIICKUCIOro ra3a. KauecTBeHHas peakiiys Ha KapOOHAT-HOH)» https://m.edso0.ru/00ae027e
39 [lepBoHauanbHBIE TOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O CO- 1 bu6mumotexa [JOK
€IMHEHMSIX YTIIepojia https://m.edso0.ru/00ae054e
. bubnunorexa LIOK
40 | Kpemmmii i €r0 cos/HHeHNA 1 https://m.eds00.ru/00ae080a
Hucrpykrax no Th. IlpakTnueckas padora Ne 5 Pemenue skcne-
41 PUMEHTANBHBIX 3a7a4 Mo TeMe «BakHellme HeMeTauibl U UX CO- 1 Etl,f@,IﬁOTeé( a HO/ISO 0bf2
€ TUHCHHD) ps://m.edso00.ru/00ae
42 KonTposbnas padora Ne3 no teme «BaxHeilline HeMeTalIbl U UX 1 bu6mmoteka [JOK
COCIMHEHUS» https://m.edsoo.ru/00ae0e18
OO0mias xapakTepUCTUKA XUMHUYECKUX DBJIEMEHTOB - METauioB. Me-
43 TaJUIMYECKasi CBSI3b M METAJUIMYECKas KPUCTAJUITMYEcKash pelérka. 1 ]th 6'5J'I/I//Ir(r)1T§cIi<§)(])eru/Ié0ae103e
®ur3nyeCcKue CBOKMCTBA METAIJIOB ps-fim. :
a4 XUMHYECKUE CBOICTBA METAJIOB. DJIEKTPOXUMHUUYECKUN psAJl HaIps- 1 bu6mmoteka [JOK
JKEHUI METAJIJIOB https://m.eds00.ru/00ae1156
O6mume crnoco6sl monydeHus: mMetayioB. CritaBel. Beraucienus mo
. bubmmoteka IIOK
45 Zg;};ﬁgﬁﬁ;ggnngnqecxnx peakuuii, eciu OJMH U3 PEeareHTOB COJEp- 1 hitps://m.eds00.ru/00ae1156
bu6mmoteka IIOK
46 llonsTHE 0 KOPPO3HH METAILIOR 1 https://m.edso0.ru/00ae1278
bubmmoreka IIOK
ar ITlemoqHEe METALIE 1 https://m.edsoo.ru/00ae14b2
bu6nmorexa LIOK
48 Oxcuapl ¥ TUIPOKCUIBI HATPUSI U Kalust 1 hitps://m.eds00.ru/00ae14b2
. N bu6nmorexa LIOK
49 [IlenouHO3eMeETbHBIC METAIIBI — KAJbIIMK U MarHui 1 hitps://m.eds00.ru/00ae15e8
. bubnunorexa LIOK
50 BaHEHIINE COCAMHEHNS KallbLIUS 1 https://m.edso0.ru/00ae15e8
51 O06o00mIeHre U cucTeMaTU3aIus 3HaHUH 1
N N but6mmoreka [IOK
52 JXéctkocTh BOABI M CIIOCOOBI €€ YCTpaHEeHHUs 1 hitps://m.eds00.ru/00ac1886
53 HNucrpykraxk mo TH. IIpakTnyeckas padora Ne 6 mo teme «Kéct- 1 bubanoreka IIOK
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KOCTb BOJbI U METOJIBI €€ YCTpaHCHUA»

https://m.edsoo.ru/00aelae8

N bubnunoreka LIOK
o4 AJIOMHHVH 1 https://m.edsoo.ru/00aelc64
. bubnunorexa LIOK
95 AmMoTepHbIe CBOMCTBA OKCHIA U TUIPOKCHIA 1 hitps://m.edso0.ru/00aelc64
bubnunoreka LIOK
56 | Keneso 1 https://m.eds00.ru/00ae1d86
bubnunoreka LIOK
S7 Oxcupl, ruapokcupl u coiu xenesa (1) u sxenesa (1) hitps://m.eds00.ru/00ae35¢e6
58 O06o001IeHre U CUCTEMAaTU3aIisl 3HAHUH 1
HMucrpykraxk no Th. Ilpaktuueckas padora Ne 7 Pemenue skcrne- B
S nomoreka [IOK
59 glélll\{/lgzlganwmx 3a1a4 no TemMe «BakHelIne MeTallbl U UX COCJIH- 1 https://m.eds0o.ru/00ae3des
Boruncnenuss mo ypaBHEHUSM XUMHUYECKUX PEAKIUd, €CITU OIUH U3
60 peareHToOB /JaH B HM30BITKE WIIM COJEPXKUT INpHUMEcH. Brrumcienus 1 Eg&gﬁ%ﬁcﬁ)gﬁ/}éo%lmo
MacCOBOH JI0JIM BBIXOJIa MPOAYKTa peaKIuu e :
. bubnunoreka LIOK
61 BeniectBa 1 maTepuanbl B TOBCEIHEBHOW KU3HU YEIOBEKA 1 https://m.eds00.ru/00ae3f50
. bubnuoreka [IOK
62 XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl 1 hitps://m.eds00.ru/00ae4270
bu6nmorexa LIOK
63 Posib XMuM B perieHNH SKOJIOTHUECKUX MPobiIeM 1 hitps://m.eds00.ru/00ae4270
64 O06001IeHre 1 TOBTOPEHHE TI0 Kypcy XuMuH 9 kiiacca 1
65 HToroBasi KOHTPOJIbHAs patoTa HA POMEKYTOYHOM ATTECTAIMH 110 1
66 O0001IeHne U cucTeMaTU3ansa 3HaHUI 110 TeMe «BelecTBo U Xumu- 1
YECKHE PCAKIIMH
67 O000menne u cucreMaru3anus 3Haunil «HeMeranasl U uX coequHe- 1
HUS»
63 O000merne u cucreMaru3anus 3HaHuil «Meraiel U1 UX COeqUuHE- 1
HUS»
OBIIEE KOJJMYECTBO YACOB I10 [TPOT'PAMME 68
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OLEHOYHBIE MATEPHUAJIbI

OcHOBHOH (opMOH OpraHu3alii y4eOHOTO MpoIiecca SBIISICTCS KJIACCHO-YpPOUYHas CHCTeMa C HC-
MOJIb30BaHUEM WHJMBHyalbHbBIX, TPYIIOBBIX, MApHBIX, (POHTAIBHBIX (OPM OpPraHMU3ALUU Y4EOHOTO
mporecca.

JUis TeKymiero KOHTPOJIA ¢ y4ETOM O0COOEHHOCTEH Kilacca IIaHUPYIOTCS TEKYIIHE CaMOCTOSITENb-
HBIE U IIPOBEPOUYHBIE PAOOTHI, TECTHI, IPAKTHUUECKHE U J1a00paTOpHbIE PaObOThI, SKCKYPCHH, YCTHBIN OMPOC
(cobecenoBanue).

KonTponb 06pazoBaTenbHBIX PE3yIbTaTOB NMPEAYCMATPUBAET IPOBECHIE KOHTPOJIbHBIX padoT.

B Tabnuie npencraBieHbl OLEHOYHbIE CPEACTBA (OLIEHOYHBIE MaTEPHUAIbl), IPUMEHSIEMbIE B paMKax
TEKYIIETO U MPOMEKYTOUHOT'O KOHTPOJIS:

YueOHbIit Kiacc [IepedyeHp uCnob3yeMbIX DNEeKTpOHHBIE MaTEPUAIBI,
IpeIMeT OILICHOYHBIX CPE/ICTB (OLIEHOU- JIOTIOJTHUTEIIbHBIE MaTEPUaIb
HbIX MatepuaioB)/KMMpl
Xumust 8 | Xumus. 8 xiacc. Konrpois- . https://chem-oge.sdamgia.ru/
HBIE U [IPOBEPOUHEIE PAOOTLI - | © https://chem8-vpr.sdamgia.ru/
Ia6puessta O.C. . OO0O0OMmEHHBIN TUTAaH U TIpUMEDP-
HBbIl BapHMaHT UTOTOBOW KOHTPOJBHOU
. pabotel 1o Owomormm 8  Kjacc:

https://ypok.pd/library/itogovaya kontrolna
ya rabota 8 klass po himii 205249.html

Xumus 9 | Xumust. 9 kinace. KoHTpoIib- . https://chem-oge.sdamgia.ru/
HBIE U IPOBEPOUHEIE PAOOTLI - | © https://chem8-vpr.sdamgia.ru/
["abpuensn O.C. . OO0O0OLIEHHBIN TUIAaH U TIPUMEp-

HbIA BApUAHT HWTOTOBOM KOHTPOJBHOM
paborel 1o Owmosormum 9  Kiacc:
https://ypok.pd/library/itogovij_test po_hi
mii_9 klass_142612.html
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