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HOSACHUTEJBHAS 3AIIUCKA
[IporpaMMa 1Mo XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMsI COCTaBieHa Ha
OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON MPOTpaMMBbI
OCHOBHOTro o0miero oOpa3oBanusi, npeactaBieHHBIX B ®I'OC OOO, a Takke Ha OCHOBE
denepanpHOil pabodeil TporpaMMbl BOCIHUTAHUS M C Y4YETOM KOHIICTIIUU MPETOaBaAHUS
yueOHoro npeaMera «XuMus» B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoit @eneparui.

[IporpaMMa 1o XWUMUU Aa€T TPENCTABICHHE O IENAX, OOMICH CcTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s13aTeIbHOE MPEAMETHOE COJICpKaHUe, MPeyCMaTpPUBAET pacIpeelieHre ero mo Kjiaccam u
CTPYKTYPUPOBAHUE M0 pa3jieJaM U TeMaM IPOrpaMMBbl [0 XUMUH, ONIPEAEIIAEeT KOJINYECTBEHHbBIE
M Ka4yeCTBEHHBIE XapPaKTEPUCTUKH COACP)KAHUS, PEKOMEHIYEMYIO IOCJIEA0BAaTEeIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
mporecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromnuXCsl, OMPEACIIIeT BO3MOXKHOCTH TIPEMETa JIst
peanuzanuu TpeOOBaHHM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENIbHON MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00I11IeT0 00pa3oBaHusl, a TaK)Ke TpeOOBaHUI K pe3yibTaTaM 00ydeHHUsI XUMUHU
HAa YypOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-NO3HABATEIbHON
JESTSIIBHOCTH 00YJarOIIEerocs 110 OCBOCHHUIO YIYEOHOTO COJIePIKaHUSI.

3HaHME XUMUU CIYKUT OCHOBOU A1 POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCs, €0
MIPEJICTABICHUIA O MATEPUAIIEHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIO00ANBbHBIX MPOOJEeM YCTOWYMBOTO PpPAa3BUTUS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3aliii BOZMOXKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMHUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ o011el n (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIEHUSI M TBOPUYECKUX CIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX  CAMOCTOSTETLHOM  yueOHOW  JEATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
poeCCHOHAIBHON e TETHHOCTH;

3HAKOMHUT CO CIeNU(UKOH HAayuyHOTO MBINUICHHS, 3aKJIaJblBa€T OCHOBBI IE€JIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAllOM B (JOPMUPOBAHUH
€CTECTBEHHO--HAy4YHOUH IrpaMOTHOCTH 00y4JaroIInuXcs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHHUS B OOyYEHUH XUMHH OOECIIEUMBAIOTCS CIEeNU(UKON COIepKaHUSI
y4eOHOTO TIpeIMeTa, KOTOPBIA SBJISETCS TIENarorMuecKd aJalnTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKW XUMHUHU Ha ONPEJICIEHHOM dTarie € pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIETr0 OOpa3oBaHUsI OPUEHTHUPOBAH HAa OCBOCHHE
00y4JarOIMMHUCS CUCTEMBI TIEPBOHAYATILHBIX MOHSATUN XUMUHU, OCHOB HEOPTraHMYECKONH XUMHUH U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa cojiepaHHs TPOrpaMMbl MO XUMHUH CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK €& m3ydennro. CojaepaHuEe CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHCTEMBbI IMOHATUH O XHUMHUYeCKOoW peakuuu. OOe ITH CHUCTEMBI
CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUs O CTPOEHHUH aToOMa U XUMHUYECKOU CBS3H;

— IPECTaBICHU 00 AEKTPOTUTHICCKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHUSA PACCMATPUBAIOTCS HAa OCHOBE SMIIMPHUUYECKHU IIOJYUYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAKOTCS IOCIEIOBATENIBHO OT OJHOIO YPOBHSI K JpYyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOrO IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue MporpaMmbl 1O XUMHH CHOCOOCTBYET (OPMHPOBAHUIO NPEACTABICHUS O
XUMHYECKOM COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpy n3yyeHur XUMHUH IPOUCXOAUT (OPMHUPOBAHNE 3HAHUH OCHOB XMMHUYECKOM HayKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMUPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOIIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YUYEHUHU BELIECTB U XUMUYECKUX peaKluil, B
(GOopMHpPOBaHMM W pPa3BUTUU [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy m3ydyeHMHM XMMHUM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs Ba)KHOE 3HAUYEHUE
nproOpenu Takue e, Kak:

— (hopMupoBaHME MHTEIUIEKTYaIbHO PA3BUTOW JIMYHOCTH, TOTOBOM K caM0O0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO pELICHUH, CHOCOOHOW aJanTHpoBaThcsi K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HampaBJIeHHOCTh OOY4YeHMsS Ha CHCTEMAaTHYeCKOoe NpUOOIIeHHEe O0O0ydJaroumxcs K
CaMOCTOATENIBHOM ~ ITO3HABATEJIBHOW  JESATENBHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUA,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— o0ecrnieyeHrue YCIIOBUHM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OO0YYarolmMMHUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIHOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (opmupoBanue obuiel (yHKIHOHAIBLHON U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHMBATh SIBJICHUS OKPYKAIOLIEro MHUpaA, MCIONb3yd 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, NPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (GopMupoBaHUE y 00yYaIOUIMXCS TYMaHUCTUYECKUX OTHOUICHUH, MOHUMaHUs LIEHHOCTH
XUMHUYECKHX 3HAHUM Ui BBIPAOOTKU SKOJOTHYECKH ILe1ecoo0pa3HOro MoBEAEHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroLleW MpUPOJHOU
Cpenpl;

— pa3BUTHE MOTHUBAIMU K 00YUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HAa OCHOBE YCBOEHHUS OOIEYeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU JaJbHEHUIIero 00yueHHs.

OO61iee yuCIO 4acoB, OTBEIEHHBIX JJIS M3YUYEHHS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).

YUYET PABOYEM MPOT'PAMMbBI BOCITUTAHUSA

Peanuzanus BocnuTareabHOro NoTeHuuana Gu3nku (YpouHOU IesTeIbHOCTH, ayIUTOPHBIX
3aHATUH B paMKaxX MakCHUMaJbHO JIOITYCTUMOM yueOHOI Harpy3Ku) MpeaycMaTpUBacCT:

MaKCHUMaJIbHOE HCIIOJIb30BaHUE BOCHHUTATENBHBIX BO3MOXHOCTEH conepKaHMs y4eOHOro
Kypca g (OpMUpOBaHHMS y OOYyYalOIIMXCS POCCHMCKMX TPaIUIMOHHBIX JTYXOBHO-
HPABCTBCHHBIX M COLUOKYJIBTYPHBIX LEHHOCTEH, POCCHUICKOTO HCTOPHUYECKOTO CO3HAHHUS Ha
OCHOBE HCTOPUYECKOIO TMPOCBEIICHUS; I0A00pP COOTBETCTBYIOILEIO COJAEPKAHHUS YpPOKOB,
3aJJaHUi, BCIIOMOIaTeIbHbIX MaT€pPHAJIOB, MPOOIEMHBIX CUTyallui JUIsl 00CYKACHUH;



y4€T 1ENEeBbIX OPUEHTUPOB PE3YyIbTATOB BOCIUTAHMS B OMPENEICHUU BOCIHUTATEIbHBIX
3aJ1a4 YpOKOB, 3aHATHII;

BKJIIOYCHUE YYMUTENIIMH B KOHCIIEKTHI (TEXHOJOTHYECKHE KapThl) YPOKOB TEMATHUKH B
COOTBETCTBUU C KaJICHJAAPHBIM IIJIAHOM BOCIUTATEIbHONU PabOThI;

BBIOOpP METO/I0B, METOJUK, TEXHOJIOI'MI, OKa3bIBAIOIINX BOCIUTATEILHOE BO3JCHCTBHUE HA
JUYHOCTH B COOTBETCTBUU C BOCHHUTATEIBHBIM HJCANIOM, LEJNbI0 MU 3aJjauaMd BOCIHMTAHUA,
LEJIEBBIMU OPUEHTHUPAMHU PE3YJIbTATOB BOCIUTAHMS; PEATU3ALMI0 MPUOPUTETA BOCIUTAHUS B
yueOHOM NesTeNIbHOCTH;

MPHUBJICYCHUEC BHUMAHUSI OOYYArOMIMXCS K [IEHHOCTHOMY acCIeKTy M3ydaeMbIX Ha ypoKax
PEeIMETOB, SIBICHUH W COOBITUH, WHULIMUPOBAHUE OOCYXKJACHUN, BBICKA3bIBAHUNM CBOETO
MHEHHUSI, BBIPAOOTKH CBOETO JMYHOCTHOIO OTHOIIEHUS K H3Y4aeMbIM COOBITHSM, SIBJICHUSIM,
IUam;

NPUMCHCHUE HWHTEPAKTHBHBIX  (GopM  ydeOHOW paboThl -  HWHTCIUICKTYyaJIbHBIX,
CTUMYJIMPYIONINX [O3HABATEIIbHYI0 MOTHUBAIIMIO, WIPOBBIX METOJMUK, IUCKYCCHUM, JAIOIIUX
BO3MOKHOCTh TPHOOPECTH OIBIT BEAEHUS KOHCTPYKTUBHOT'O JHAJNIOTa; TPYIIOBON pPabOTHI,
KOTOpasi Y4UT CTPOUTH OTHOIIEHUS M JAEWCTBOBAaTh B KOMaH/E, CIIOCOOCTBYET pPa3BUTHIO
KPUTHYECKOT'O MBIIIUICHHUS;

noOykJeHue O0OydYarIuXcsi CcoOM0aaTh HOPMBI TOBENEHHUS, MpaBuia OOIICHHS CO
CBEPCTHHKAMHM U TMEJAarOrH4eCKUMH pPaOOTHUKAMH, COOTBETCTBYIOIIME YKIAAy IIKOJIBI,
YCTaHOBJICHHE U MOAJEPKKY 100poKenaTeTbHOM aTMOCc(ephl;

OpraHU3aIMI0 HACTABHMYECTBA MOTHMBHPOBAHHBIX M 3PYAUPOBAHHBIX OOYYaAIOIIUXCS HaT
HEYCIEBAIOIIMMU  OJHOKJIACCHUKAMH, B TOM YHCI€ C OCOOBIMH 0Opa3oBaTEIbHBIMU
MOTPEOHOCTSIMHU, JAIOIIEr0 OOYYAIOIIMMCS COLMAIIBHO 3HAYMMBIA ONBIT COTPYIHUYECTBA U
B3aUMHOM TTOMOIIH;

WHULIMUPOBAHUE W TIOJJIEPKKY HCCIENOBATEILCKOM JEATETbHOCTH O0y4YaroIInXxcs,
IUTAHUPOBAHHWE U BHIMIONHEHUE  WHAMBHUAYAJIBHBIX M TPYMIOBHIX MPOEKTOB BOCIHUTATEIHHON
HaIpaBJIECHHOCTH.

COJAEPKAHUE YYEBHOI'O ITIPEAMETA «XUMMUS»

8 KUIIACC

IlepBoHayajibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumun. Poiap XMUMHM B KW3HU 4YEJIOBEKAa. XMMHS B CUCTEME HayK. Tena u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe cocTositHue BemiecTB. [loHsiTue o
METO/aX MO3HaHMs B XUMHH. YHnCThIe BemecTBa u cMecu. CriocoObl pa3ieNieHus CMECei.

ATOMBI U MOJNEKYJbl. XUMUYECKHE HNeMEeHThl. CHMBOJIBI XHMHUYECKHX 3JIEMEHTOB.
[IpocThie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BaneHTHOCTP aTOMOB XMMHYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemecTB. OTHOCHUTENbHAsA aTOMHAst Macca. OTHOCHUTENbHAST MOJICKYJIIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTA B COCTMHEHHH.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3anMoCBs3b KOJMMYECTBA, MacChl MU
qrclia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacuérel mo hopMynaM XUMHUYECKUX COSAMHEHUN.

Ou3NYeCKNe W XHMHUYECKHE SBJICHUA. XUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XUMHUYECKHe ypaBHeHHs. Kimaccudukamnms XUMUYECKUX peakiuit
(coenuHeHus, pa3IoKeHHs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYIOW, MpaBuiaMH paboThl B jJaboparopuu U mpuéMamu
oOpateHus ¢ 1abOpaTopHBIM O0OpPYIOBAHUEM, M3YYCHHE W ONHUCaHWE (U3NYECKUX CBOUCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMI0IeHHe (pr3nueckux (TUTaBICHHE BOCKA, TasTHUE JIBJIA,
pacTupaHue caxapa B CTyIKE, KHIIEHWE W KOHJIEHCAIlMs BOJbl) U XMMUYECKUX (TOPEHHE CBEYH,
MPOKATMBAaHNE METHOUW MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SIBICHUM, HaOII0IeHNE
W ONKCAaHWE TPHU3HAKOB MPOTEKaHUS XUMUYECKMX peakiuud (pa3jokeHue caxapa,
B3aUMOJICCTBUE CEPHOU KHUCIIOTHI C XJOpUIOM Oapusi, pasioxkenue ruapokcuaa meau (1) mpu



HarpeBaHWH, B3auMoJeicTBUEe jkene3a ¢ pactBopoM coiu menu (), m3ydenme crmoco6oB
pa3fiesieHusi CMeceil: ¢ MOMOIIbI0 MarHurta, (GUIbTPOBaHHE, BbINApUBAHUE, JAUCTUILIALINA,
xpomarorpadus, TpOBEIECHHE OYUCTKH TOBAapPEHHOW COJHM, HAOIIOJEHHE U ONHCAHHE
pEe3yNbTaTOB IMPOBEIACHUS OMNbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MAacChl, CO3/1aHUE
Mo/ieield MOJIEKYI (I1apOCTEPIKHEBBIX ).

Ba:xuneiinmue npeacraBuTe/ M HEOPraHMYECKNX BelIeCTB

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kucinopoj — 37aeMEHT M IPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, Gu3nyecKkue U XMMUYECKHUE CBOWCTBA (peaklUuy TOPEHUS).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuul M
MPOMBINUIEHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — aloTporHas MOAU(PHUKAIUS
KHCIJIOPOJA.

TemnoBoit 3pdexT XUMHUYECKOW peakluu, TEePMOXUMHUYECKHUE YypaBHEHUS, 3K30- U
OHAOTEPMUYECKHE peakuuu. ToImauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
napHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bomopon — oanemenT M mpocroe BemecTBo. HaxokaeHume Bomopona B IIPUPOLE,
buznyecKkrue 1 XuMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTsl u comnu.

MoutsipHbIii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

®usnyeckue cporcrBa BoAbl. Boma kak pacrBoputens. PactBopsl. HacellieHHbIE U
HEHACBIIICHHbIE PAcTBOpBl. PacTBopMMOCTh BemecTB B BoAe. MaccoBas 1oy BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poibp pacTBOpoB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOAbI B mpupoje. 3arps3HEHHE NMPUPOIHBIX BoA. OxpaHa U OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coequHeHuit. Oxcuapl. Knmaccudukamuss oxcuioB:
cojeoOpa3zymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecoseoOpasyrone. Homenknarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne okCcuaos.

OcHoBanusi. Knaccudukanus OCHOBaHWN: IIEIOYM UM HEPACTBOPHMBIE OCHOBAHHS.
Homenkmarypa ocHoBanmil. ®Pu3nuecKMe M XMMHYECKHE CBOWCTBAa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnoter. Knaccudukanus kucinor. HomeHnkiarypa kucioT. @U3ndeckue U XUMHUYECKHE
cBoiicTBa kucioT. Pan akrusHoctu metamuioB H. H. bekerosa. [lomyyenue kucnor.

Comu. Homenknarypa coneil. @usndeckue U XUMUYecKHe cBoicTBa cojeil. [lonydyenue
COJIEH.

I'eneTndeckas CBA3b MEXKIy KJIACCAMHM HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpEJIeNICHNE COEpP KaHUs KUCIOpoa B BO3AyXe, MOJIydyeHue, codupaHue,
pacro3HaBaHHEe M HM3yYeHUE CBOWCTB KHUCIOPOJa, HAOIIOJACHHE B3aUMOJICHUCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IMpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3llaMu OKCHIOB M ONUCAaHHE HX CBOWCTB, TMOJTy4YeHHE, COOMpaHHEe, pACIIO3HABAHHUE U
U3ydeHre CBOWCTB Boaopoaa (ropeHue), B3auMmojeicTBue Bogopoaa ¢ okcumom wmemu (1)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAJIOB), HAOMIOIEHHE 00pa3I0B BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOEHHOCTEW PAacTBOPEHHUS BEIIECTB C Pa3jM4YHON PACTBOPUMOCTBIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOW MacCOBOM JOJI€d pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPa3I[0OB HEOPTAaHUUYECKUX BEIIECTB PAa3THUYHBIX KJIACCOB,
HaOJI0/IEHUE W3MEHEHUs OKpacKH WHAMKATOPOB B pPAcTBOpax KHCIOT U LIEJIOUel, U3ydyeHHe
B3aumozeiictBus okcuga meau (ll) ¢ pacTtBopom cepHOW KHMCIOTBHI, KUCIOT C METajlaMH,
peakuuii HEeUTpaM3alHK, T[OJYy4eHUE HEPACTBOPUMBIX OCHOBAHWHM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIU, PEIlICeHUE SKCIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «Baxkueliue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.



Ilepuoauyeckuii 3akoH u Ilepuoaumyeckas cucrema xumMuyeckux djiementros JI. H.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MONMBITKY KJIAcCU(PUKALNN XUMHUYECKUX 2JIeMEHTOB. [oHATHE O TpyMIax CXOAHbBIX
AJIeMEHTOB (IIEJIOYHBbIE M  IIEJIOYHO3EMEIbHbIE METaUlbl, TaJOre€Hbl, WHEPTHBIC Tas3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuin 3axkoH. llepuonmyeckas cucrema xuMuueckux oanemerTtos J[. .
MenneneeBa. Koporkonepuognas u juuHHONepuoaHass ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux snemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CocraB aromHbIX szaep. MW3oromsl. OnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XUMUYECKUX AIeMEHTOB [lepuonnyeckoil cuctemsl
H. W. MeHnneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTA II0 €ro IMOJOXEHUIO B
ITepuoauueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUsI PaInyca aTOMOB XMUMHUUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U EPUOIAM.

3nauenue [leprognyeckoro 3akona u Ilepuoguveckoil CUCTEMBI XUMHYECKUX JIEMEHTOB
JUIsl pa3BUTUS HayKu U nipakTuku. J[. . MenneneeB — y4€Hblid U IpaKJaHUH.

Xumudeckas CBS3b. KoBanentnas (monstpHast u HETOJISIPHAS ) CBS3b.
DIIEKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb  okucneHus. OKHUCIUTENBHO--BOCCTAHOBUTEIbHBIE  peakiuu. [Iporeccsr
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMeHm:

U3ydeHrue OoOpas3IoB BEIIECTB METANJIOB W HEMETaJUIOB, B3aUMOJEHCTBHE TUIAPOKCHIA
[IMHKA C pacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OIBITOB, WITIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHUS ).

Mescnpeomemmnunie ceasu

Peanuzanus MeXnpeaMETHBIX CBS3€M MPU M3YYEHUU XUMHUHU B 8 KJacce OCYHIECTBISETCS
4yepe3 HCIMOJIb30BaHME KakK OOIIUX EeCTECTBEHHO--HAYyYHBIX TOHSTHH, TaK U TOHSATHH,
ABJISIFOUIUXCSI CACTEMHBIMHU JIJI51 OT/IENIbHBIX PEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mme ecTecTBEHHO--HAy4YHbIC TOHSTHS: Hay4YHbId (DaKT, TUIOTE3a, TEOpHUsA, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHE.

®u3nka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIBI,
pPaZoaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BEUIeCTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3161, ComHITE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MHHEpaIbl, TOPHBIE TOPOJIBI, IOJE3HBIE
MCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KITIACC

BeurecTBo M XMMHYECKas peaKkuusi

Ilepnonnueckuit 3akoH. llepumogmyeckas cucremMa Xxumuyeckux dsyeMeHtoB [ WM.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB XHUMHUUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajlus, KaIbLUS W HUX COCJUHEHUNH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B llepronyeckoit cucteMe U CTpOEHHUEM UX aTOMOB.

CTtpoeHue BemecTBAa: BHJbl XUMHUYECKOW CBA3U. THUMNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTALIMYECKOM PEIETKH U BHJA XUMHYECKOU
CBSI3U.



Knaccudukanus v HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XHUMUYECKUE CBOICTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKHX peakUuid MO pa3IudHbIM IMpHU3HAKaM (IO YHMCITy U COCTaBY
YYaCTBYIOUIMX B PEAKIUH BEUIECTB, MO TEIIOoBOMY 3(dexry, Mo H3MEHEHHIO CTelneHeu
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYACTHIO KaTalu3aropa). DK30- U
SHIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYECKHE YPAaBHEHUSI.

[TonsiTe o ckopocTu Xxumuueckoil peakiuu. [lonstue o0 oOpaTUMBIX U HEOOpPATHMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lowstue o
karanu3e. llonsarne o XumuueckoM paBHOBecHU. @DaKTOphI, BIHUAIOIIME HA CKOPOCTh
XUMUYECKON PEaKIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCTUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIUH, SJICKTPOHHBIA OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. COocCTaBlI€HHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaxIuil C UCIOJIb30BaHUEM METO/Ia IIEKTPOHHOr0 OanaHca.

Teopust 37M€KTPOIUTHUECKON AMCCOLUAIMM. DJIEKTPOJIUTHI U HEAIEKTpoJauThl. KaTtnowsl,
AQHUOHBI. MexaHHW3M [AHMCCOIMAIlMM BELIECTB C pPAa3IMYHBIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenens auccouuanuu. CUIbHBIC U CIa0bIE JIEKTPOIUTHI.

Peakuuu moHHOTO OOMEHa. YCIIOBUSI MPOTEKaHUS PEaKUii HOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHUIl M COJEH B CBETE
MpEJCTaBICHU 00 SIEKTPOIUTUYECKON aucconuainui. KadecTBeHHbIE peakIMud Ha HOHBI
[TonsTHE O THIPONIHN3E COTNEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJENSIMM KPUCTAUNIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METAIJIOB M HeMeTauioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJOpHAAa HATPHUS),
UCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKkIuu OT BO3ACHCTBUS PA3IUUYHBIX
(bakTOpOB, HCCIEI0BAaHUE IIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOLECcCa IUCCOLMALUN
KHUCJIOT, ILeio4Yed U cojedl (BO3MOJKHO HCIIOJIb30BAaHME BUJEO MAaTEepUalioB), IPOBEJECHUE
OTIBITOB, WIITIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHMs PeakIrii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocaJKa, BblJeJIeHWE ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKkluil (TOpeHHe, Peakluu pa3ioXKeHHs, COCAMHEHHUS),
pacro3HaBaHUE HEOPTraHWYECKUX BEIIECTB C TOMOIIBI0O KAaYeCTBEHHBIX PEAKIMH Ha HOHBI,
pELIeHNE SKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTtasibl M MX coeIUHEHNS

OO6mass xapaktepuctuka rajoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (u3HUecKHe CBOICTBA MPOCTHIX BELIECTB — TraJOreHOB.
XUMUYECKHE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOJICHCTBHE C MeTajulaMH, HeMeTaUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOWCTBA, IMOJIyY€HHUE,
npuMeHeHue. [leficTBrue XJ0pa U XJI0pOBOIOPO/Ia HA OpraHu3M YelloBeka. BaxHelnme XIopuabl
Y WX HAXOXKJICHHUE B TIPUPOJIC.

OO6mas xapaktepuctuka s1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCTIOpOJia M Cepbl. AJUIOTPOIMHBIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMHUYECKUE CBONCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHe M XUMHUYECKHE CBOMCTBA. OKCHUIBI CEphl Kak
MPEICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(oOmme Kak TpEICTaBUTENS Kilacca KUCIOT W cruernuduyeckue). XUMUYSCKHUE PEaKIuu,
JeKale B OCHOBE NPOMBINUICHHOTO croco0a TOMy4YeHUs cepHOW KucioThl. [IpuMeHeHue
cepHoit kuciaoTbl. Coi CepHOM KHUCTIOTHI, KAUeCTBEHHAsI peakilus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ coequHeHUHW B mpupofe. XHMMHYECKOE 3arps3HEHHE OKPYKAIOIIEH Cpeabl
COCIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAICHUSI.



OOmast xapakrepuctuka 3ieMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHMsA. A30T, pacHpocTpaHeHHWe B Hpupoae, (GuU3NYecKue Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckKue 1 XMMUYECKHUe
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peaklivs Ha MOHBI aMMOHMS. A30THasi KHUCIIOTa, €€ IOJIy4eHHE,
¢du3nyeckue M XUMHUYECKHE CBoilcTBa (0oOLIMe Kak INpeAcTaBUTENs Kiacca KUCIOT U
cneuuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHnii. XUMHUYecKoe 3arpsi3HeHUE OKpY’Karollel Cpeibl COeINHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arps3HEHUE BO31yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUDUKALIH
docdopa, puzmueckue u xumuieckue cpoiictBa. Okcup dochopa (V) u dochopHas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosyueHue. Mcmomnb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

O6mas xapaxkrtepuctuka 31eMeHTOB |V A-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe CTENECHU OKUCICHUs. YTIEpOoJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yriepoaa B mpupoe.
Oxcuapl yraepona, UX GU3MYECKUe U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
NOJIyYCHHE U MPUMEHEHHE. DKOJIOTHYEeCKUE MPOOJIeMBbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (1V),
TUIoTe3a I100aJbHOr0 MOTEIUICHUs KiIMMarta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
CONM, WX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, MOJy4eHHE W TIpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATUS 00 OpPraHMYECKMX BEIIECTBaX KaK O COCIMHEHMSX Yriepoja
(MeraH, JTaH, OSTWIEH, alETWIEH, STaHOJ, IJHULEPUH, YyKCycHas kuciota). Ilpuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX MepepaboTKu
(O6eH3uH), UX POJb B OBITY M MIPOMBIIIICHHOCTH. [IOHATHE O OMOIOTHMYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, OesKax, yrieBoJax — M HMX pOJM B KHU3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COCTUHEHHH.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IOJIy4€HHE U IPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHHEBOM kucaoTe. CUIMKATBI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIIEHHOCTH. Baxkneiimue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiiembl
6€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI, MPOBEJCHHE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPWA-WOHBI U HAONIOACHWE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BUJAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMH XJIOPUIOB (TaJOT€HUIOB),
O3HaKOMJICHHE ¢ o0pa3namMu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BHJICOMATEPHAJIOB), HAONMIOJCHWE TMporecca OOyrauBaHMsS  caxapa TMOJ  JCHUCTBUEM
KOHIIGHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBlIeHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue NpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOYHO MCIIOJIb30BAaHHE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POCchHOPHBIX YAOOpEHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KayeCTBEHHBIX pPEAaKIMH Ha HOH aMMOHMA M (ocpar-uOH M H3ydeHHE MPU3HAKOB MX
IIPOTEKaHUs, B3aHMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPUANIOB), M3Y4YE€HUE MOJENeH KPUCTAIMYECKUX PEIETOK anMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PAcTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJy4eHne, COOMpaHue, paclio3HaBaHUE
U M3y4YCHUE CBOWCTB YIJIEKHCIIOTO ra3a, MpPOBEJCHHE KAa4eCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAaT-UOHbl ¥ M3y4YEHHE IPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHWE C MNpOIyKLHuel



CUJIMKATHOM IPOMBIIIJICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1ay 0 Teme «BakHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHHS

OO0mass xapakTepUCTUKa XUMHUYECKHMX DJEMEHTOB — METalIOB Ha OCHOBAaHMHM HX
nonoxkeHus B [lepuonnueckont cucreme xumuiyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
pemi€Tka. DIEKTPOXUMHUYECKUU Pl HanpsiKeHUH MeTamwioB. DU3MYECKHe U XUMUYECKUE
cBoiicTBa MetayyioB. OOmmMe crnocoObl MoixydeHus: MeTauioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[IlenoyHble MeTaUIbL: MOJOKEHNE B [leproanueckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /l.
W. MenpneneeBa, CTpOGHHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUsl U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCIUHEHUM.

[[{eroyHO3eMeENbHBIE METAUIBI MAarHUW W KalbLui: moJoxeHue B Ilepuonnueckon
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KalbliMs. BaxkHeilne coerHEeHUs
KanbpIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepuoaunueckoil cucreme xumuueckux snemeHto J. U.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
amoMuHus. AM(pOTEpHBIE CBOMCTBAa OKCHJIA U THIPOKCHIA AITFOMUHUSI.

Kenezo: mnonoxenne B Ilepuogmueckoil cucreMe XuMHUeCKHX 3yeMeHToB J[. .
MeneneeBa, CTpOCHHE aTOMa, HaxXOXJACHHE B npupoae. Ouznyeckrue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuasl, Tuapokeunsl u conu skenesa (II) m sxenmesa (lll), ux cocra, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpa3laMu METaJZIOB M CIUIaBOB, MX (PU3MUYECKMMM CBONCTBaMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHME BHIEOMAaTEpHAalOB),
0COOEHHOCTEN B3aMMOJIEHCTBUS OKCHA KaJbIUs U HATPUs C BOAON (BO3MOXKHO HCIIOJIb30BAHKE
BUJIEOMATEPHAJIOB), HCCIEI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs dKeie3a B
KHUCTIOoposie  (BO3MOXKHO  MCIIOJIb30BaHHE  BUIEOMATEpUaIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, [IMHKa, *ene3a (I1) u sxene3a
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KM M KaJbLUs (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPUANIOB), UCCIIEI0BaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AJIFOMUHUS U THIPOKCUA IMHKA, PEIICHUE HKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BajkHelre MeTauibl U UX COETUHEHUS».

XuMHus M OKpyXKaoLias cpeaa

BemectBa 1 martepuainbsl B IIOBCEIHEBHOM JKU3HU 4elOBEKa. be3onacHoe HCIOIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momoms mpu XUMHYECKHX O0XOTrax U
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HeHUE OKpY»Karolleil cpebl (MpeaenbHas A0MycTUMas KOHIEHTpaus
BerecTs, ganee — [1JIK). Poib xumun B perieHun 3K0JI0rn4eckux npooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBsI3e€l IIPU M3YyYEHUU XMMHUHU B 9 Kilacce OCYILLECTBIISIETCS
yepe3 UCIOJb30BaHHWE KakK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHSATHI,
ABJISIFOLUXCSI CACTEMHBIMU JIJISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO61ure ecTeCTBeHHO-HaY4YHbIE TIOHATHS: Hay4HBIHN (akT, runoresa, 3aK0oH, TEOPHs, aHaJIN3,
CHHTE3, Kiaccu(uKkauusi, NEepUOJUYHOCTh, HAONIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHHe, MOJIENb, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOIOT S, MaTepHAaIbI.



®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJA, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, DSJIEKTPUYECKHM 3apsii, MNPOBOAHHUKH, MOJYIIPOBOIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MYECKHUE BEIMYUHBL,
€MHUIBI U3MEPEHUSI, KOCMUYECKOE POCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE MOPOJbI, IOJIE3HbIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPEIMETA
«XHUMMUS»

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHUs
JOCTUT'aKOTCA B XO€ O6y‘-I€HI/ISI XHUMHHU B €JUHCTBC yqe6H0171 U BOCIHHUTATEIbHOMI ACATCIIBHOCTHU B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH W JTyXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6H.[€CTB€ npaBujIaMl U HOpMaMM NOBCIACHUSA U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIM3ALNN 00 yJaOIUXCSl.

JIngHocTHBIE pPE3YyIbTaThl OTPAKAOT TOTOBHOCTH 06yqafonmxca PYKOBOACTBOBATLCA
CUCTEMON NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMH M pacIIMpPEHHE OMbITa ACSITEIbHOCTU Ha e
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOI'O OTHOILIECHUA K OT€YECTBEHHOMY KYJILTYPHOMY, HCTOPUYECKOMY U Hay4YHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XHUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WH(POpPMAIUEH O TEPEOBBIX JOCTHIKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

NpeaACTaBJICHHUA O COLOHWAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOIIIEHUHA B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4e0HO-HCCIIeIOBATECIILCKON, TBOPUYECKOH W JPYrUX BHUAAX JACSITEILHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JESATENIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 33/1a4,
BBITIOJIHCHUHU XWUMHWYCCKUX OKCICPUMCHTOB, CO3JaHHUU y‘-Ie6HBIX IMPOCKTOB, CTPEMIICHHUA K
B3aMMOIMOHMUMAHHUIO M B3aUMOIIOMOIIIM B TPOLIECCE 3TON y4eOHOH AeITenbHOCTH, TOTOBHOCTU
OLCHUBATH CBOE NMOBCACHUC W IIOCTYIIKHM CBOUX TOBapI/IIIIGfI C IMO3WIHMKU HPABCTBCHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIECTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUs O  BEIIeCTBE M  XHUMHYECKOH  peakiuw,
COOTBECTCTBYIOIIIME COBPEMCHHOMY YPOBHIO Pa3sBUTUA HAYKHM W COCTABJIAIOIIHUE OCHOBY IJIiA
MOHMMAHUA  CYIIHOCTH HAYYHOW KapTHUHBI MHpa, TMPEJICTaBiIeHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOIBI, B3aUMOCBS3SX YEJIOBEKA C MPUPOTHON CPEIIOi, O poJIn
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATCJIbHBIC MOTHBBI, HAIPABJICHHBIC Ha IMOJIYYCHHEC HOBBIX 3HAaHUU II0 XHUMHH,
HEOOXOoauMBbIe Il OOBSCHEHUS HAONIO/IaeMBbIX TMPOILIECCOB U SIBICHUHN, MMO3HABATEIHLHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITENIbHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHON JUTEPATypOMd, NOCTYNMHBIMU TEXHUYECKHUMH CPEICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYCHHMIO U TMO3HAHUIO, JIF0OO3HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHME IIEHHOCTU IKH3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHWE IIOCICACTBHH W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojisi, HAapKOTHKOB, KYPEHHsS), HEOOXOAMMOCTH COOIIO/ICHUS
mpaBu O€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pPEalbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS

MHTEpPEC K MPAKTUIECKOMY M3YYCHHIO Mpodeccuii u Tpyna pa3TuyHOro poja, YBaXEHHE K
TPyAy M pe3yibTaTaM TPYJIOBOM NEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE HPHUMEHEHUs
OPEIMETHBIX 3HAHWH 10 XWMHHM, OCO3HAaHHBIA BBIOOP HMHIMBUAYAIBHOW TPAaeKTOPUU
MPOJODKEHUsST 00pa3oBaHUs € Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,



OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEeIHONW Mpo(pecCHOHATBLHON AeATEIbHOCTH H
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B PO eCCHOHAIBHON CPeIE;

6) IK0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTHYECKHU 11e7eco00pa3Hoe OTHOILIEHHE K MPUPOJe KaK MCTOYHHUKY >KU3HHU Ha 3emie,
OCHOBe €€ CyIIECTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3/I0pOBOIO M 0E30I1acCHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY M TMCUXHYECKOMY 370POBbIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IIacHOTO MOBEACHUS MpU paboTe C BEIEeCTBAMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 310POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH TNPUMEHATh 3HAHMS, IOJy4YaeMble NPU H3YYEHUU XUMHUM, AJIS PELICHUS
3a/1a4, CBA3aHHBIX C OKpYKaroLeH MPUPOJHON CpeloH, 1l MOBBIIIEHUS YPOBHS SKOJIOTUYECKON
KYJIBTYpBl, OCO3HaHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
MOCPEJICTBOM METOJOB XUMUH, IKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyYKOBOJCTBOBAaTbCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHON M COLMATIbHOM IPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDHI

B cocraBe MmerampeaMETHBIX pe3yNbTAaTOB BBIAEISAIOT 3HAYUMbIE Ui (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TECOpHSs, MPUHLUI, TUNoTe3a, (akT, cUCTeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHHBEpCAJIbHBIC ydeOHBbIC ACWCTBUS (ITO3HABATEIbHEIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JESTEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBrble JJornyeckue 1eHCTBHUA:

YMEHUS UCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJIEHUS TpPU OCBOEHWU 3HAHMIA:
pacKpbIBaTh CMBICI XHMWYECKMX TIOHATHH  (BBIACNATH HMX XapaKTepHbIE TMPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS 11 OOBICHEHUS
OTIENbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAHUS M KPUTEPUM Ul KIAcCU(PUKALUU
XMMUYECKHUX BEUIECTB U XUMUYECKUX PEAKIUM, YCTaHABIMBATH IPUUMHHO-CIIEICTBEHHBIE CBSI3H
MeXly 00BEKTaMHU U3YyUEHHUsl, CTPOUTH JIOTUYECKUE PACCYKI€HUS (MHAYKTUBHBIE, IEyKTUBHBIE,
110 aHAJIOTMH), IeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE NPUMEHATh B MPOLECCE MO3HAHMS MOHATHS (TMPEAMETHbIE M METallpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, NPeoOpa3oBbIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMudeckass ¢GopMylna W ypaBHEHHE XUMHYECKOW peakluud — TpU pElIeHud YydeOHO-
MO3HABATENIbHBIX 3a/a4y, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

Ba3oBble uccienoBarebCKkue 1eiCTBHA:

YMEHHUE HCIO0JIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaY€CTBE MHCTPYMEHTA IO3HAHUS, a
Takke B KayecTBE OCHOBBI Uid (OPMHUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY>KJICHHIA;

NpUOOpETEeHNE OMbITa MO IUIAHWPOBAHMIO, OPraHMU3AllMM M MPOBEICHHUIO YUYEHUYECKUX
HKCIEPUMEHTOB, YMEHHME HAOII0aTh 3a XOJIOM IPOLIECCa, CAMOCTOATENIBHO MPOTHO3UPOBATh €ro
pe3ynbTaT, (GopMyIupoBaTh OO0OOHIEHHMS M BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJCIaHHOM padoTe.

Patora ¢ unopmaunmeii:

yYMEHHE BbIOUPaTh, aHAM3UPOBATh U UHTEPIPETUPOBATH MH(OOPMAIIHIO PA3IIUIHBIX BUJIOB
1 GOopM IPECTaBICHUS, TOYYaeMYIO 3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISpHAs TUTEpaTypa
XUMHUYECKOTO COZIEp)KaHMsA, CIpPaBOYHBIE MOCOOMs, pecypchl VHTepHeTa), KpPHUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;



YMEHHUE MPUMEHATh Pa3JIMYHbIe METO/bI U 3alIPOCHI MPU MOUCKE U 0TOOpe UH(OPMAINH U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJIsI BBITOJIHEHUS Y4E€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
uH(pOpMallMl ¥ WJUIIOCTPUPOBATH peEIIaeMble 3a/a4ydl HECJIOXKHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHE HCIOJb30BaTh M aHAIM3UPOBATh B Ipollecce y4yeOHONW M UCCIIeOBATEIbCKOM
NeSITeIbHOCTH HH(POPMAIIHMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKarolle MpUpOAHON CPeIbl.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe el cTBUA:

yMEHMs 3aJlaBaTh BOINPOCHI (B XOA€ Auainora M (WiIu) IJUCKYCCHU) IO CYILECTBY
oOcyxnaemMord Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIHFHO BBIIIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS IPEJICTABIIATH IMOJIydeHHBIE PE3yJIbTaThl IO3HABATEIBHOM JIEATEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlUI0 PEe3yAbTAaTOB BBIMOJHEHUS XHMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOW MO3HABATEIBHOU H
HCCJIEIOBATENILCKON NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
O0IIMX WHTEPECOB W COTJIACOBaHHS NO3MLUK (0OCYXKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpeIesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryasiTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIEHO OIPEIENSATh HENN IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIIbHOCTh, BHIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNIbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM alrOpUTM JIEHCTBHHA NpuU
BBIITOJIHEHUH 33JaHUH C Y4ETOM TMOJNydeHHs] HOBBIX 3HAaHMKA 00 M3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHUA.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX peE3yABTATOB MO OCBOCHHUIO 00S3aTENBHOTO COIEpIKaHUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHON pabouell MporpamMMmoi, BBIJIENAIOT: OCBOCHHBIE
o0ydJaronuMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
OpeIMETHON 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K konmy oOyuenust B 8 kjacce npeMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PacCKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IOHSATHHA: aTOM, MOJIEKYJId, XUMHUYECKUI
DIIEMEHT, TPOCTOE BEMIECTBO, CJOXHOE BEIIECTBO, CMECh (OAHOPOJHAs W HEOJIHOPOIHAS),
BAJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAash M MOJIEKYJIsipHas Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JOJsi XUMHYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJSIPHBIA 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCICHHSI, XUMHUECKast
peakuusi, Ki1accuukanus peakiuil: peaklud COCTUHEHHS, PEaKlUuu pasjoKEHUs, peakluu
3aMeIIeHUs], peakui 0OMeHa, 3K30- M SHJO0TEPMUUYECKHIE PEaKIuH, TeIJI0BOH 3P eKT peakuuu,
ApO aToMa, PJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paAnyC aToMa, XUMUYecKas CBS3b,
NOJISIpHAst U HETIOJISIpHAsk KOBAJICHTHAsl CBSI3b, MOHHAS CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBast 10Jisl BelecTBa (IIPOLeHTHAs! KOHIIEHTpAIHsl) B paCTBOPE;

WITIOCTPUPOBATh B3aHMMOCBSI3b OCHOBHBIX XUMHUECKUX IOHATUH M NPUMEHATH 3TU
MOHSTHS IIPH OMUCAHUH BEILECTB U UX MPEBPAIICHU;



UCIIONIb30BAaTh XUMHYECKYI0 CHMBOJHKY [IJII COCTaBlieHUS (OpPMYNT BEIIECTB H
YpaBHEHUN XUMUUYECKUX PEaKIINi;

OTIpeNeNATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COCIMHEHUSX, CTENECHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX, IPUHAITIC)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCy COeAMHCHHWA 1O QopmyiaMm, BUJ XUMHYECKOH CBs3U (KOBAJICHTHAas W WOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

packpsiBaTh cMmbich Ilepuonnueckoro 3akona /. M. MeHnpneneeBa: AeMOHCTPUPOBATH
MOHMMAaHHE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX MOJIOKEHHUS B
[lepuoanueckoii cucreMe, 3aKOHOB COXpPAaHEHMsI MAacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO yYEHHS, 3aKOHa ABOraipo;

ONHKCBHIBATh W XapakTepu3oBaTh TabmuuHyo ¢opmy [lepuonndeckoil CcUCTEMBI
XUMHUYECKHX SJI€MEHTOB: pazlinyarh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpynna (b-rpymnmna)», Manble U OOJIbIIME NEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPbIE
umerorcs B Tabnune «llepuoauyeckas cucreMa xummuueckux snementoB J[. M. MenneneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB XMMMUECKHUX 3JIEMEHTOB (COCTaB M 3apsn
aapa, o0lIee YUCIIo EKTPOHOB U PACIPeIeICHHE UX 10 JIEKTPOHHBIM CIIOSM);

KJIacCu(UIMPOBATh XMMUYECKHE DIIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMUYECKHE
peaxiuu (1o YUCIy ¥ COCTaBY YYaCTBYIOUINX B PEAKI[UU BEIIECTB, M0 TEILIOBOMY 3P DEKTY);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIECTB Pa3IMYHBIX
KJIACCOB, TMOATBEPXkAasi OMHCAHWE MPUMEPAMU MOJIEKYISPHBIX YpaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KA4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKaHUSI XUMUYECKHUX IIPEBPALLICHUH B Pa3IMUHbIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOT'0 JIEMEHTA 10 (popMyIie COeAMHEHMsI, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIIHy;

NPUMEHSTh OCHOBHBIE ONEPALUU MBICIUTEIBHON NEATENbHOCTH — aHAIW3 U CUHTE3,
CpaBHEHHMe, 0000ILIeHHe, CHCTeMaTH3alliilo, KJIacCU(UKAlMIO, BbISBIEHHE MPUYUHHO-
-CII€/ICTBEHHBIX CBSI3€ll — i1 UW3YYEHHsS CBOICTB BEIIECTB M XHUMHUYECKUX peakiui,
€CTeCTBEHHO-HAyUHble€ METO/bl MO3HaHHUA — HaOJI0eHUue, HU3MEpEeHUe, MOJeIUPOBaHHE,
HKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

cleoBaTh TMpaBUiIaM  TIONB30BaHUS XUMHUYECKONW Tocylaod U 1ab0paTOpHBIM
o0opynoBaHHEM, a TakkKe IMpaBuiaamM oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIMSMH TIO BBIMOJHEHUIO J1aOOPAaTOPHBIX XHUMHUYECKHUX OIBITOB M0 TOJYyYEHHIO U
coOnpaHnio Ta3000pa3HBIX BEMIECTB (BOJOPOJAa M KHCIOPOJA), TPUTOTOBJICHHUIO PACTBOPOB C
ONpeAeNEHHON MaccoBOM J0JE€Hl pPACTBOPEHHOTO BELIECTBA, IUIAHUPOBATb M IIPOBOAWTH
XUMHUYECKHE SKCIEPHUMEHTHI 10 pPAcHO3HaBaHUIO PAcTBOPOB IIEJOYEH M KHUCIOT C MOMOIIBIO
WHAUKATOPOB (JakMyc, ¢heHondraaerH, METUIOPAHK U IPYTHE).

K xonuy oOydeHus B 9 kJiacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 00OYJAIOLIUXCS YMEHHIA:

pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSTHHA: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, HMOH, KAaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJOXHOE BEIIECTBO, BaJEHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHUCIIEHUS, XHMHUYECKash pEeaKlMs, XUMHYecKas CBS3b,
TETIOBON PQEKT peakiu, MOJb, MOJISIPHBII 00BEM, PacTBOp, IIAEKTPOIUTHI, HEINEKTPOIMUTHI,
JNEKTPONUTHYECKAsT JUCCOLMAIUS, PEaKIUd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMbIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKkiuyu, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCJICHHE M BOCCTAaHOBJIEHHE, aJJIOTPOIIHS,
aM(pOTEepHOCTh, XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKasl), KpUCTALTHYECKas
pemérka, KOppo3usi METaUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIHH, MpeaeabHO
nonyctumas koHuentpamus [1/1K Bemectsa;



WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUA M TPUMEHSTH 3TU
MOHSTHS IIPU OMUCAHUH BEIECTB U UX MPEBPAIICHU;

UCIOJIb30BAaTh XWMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBlI€HHS (OpPMYJT BEUIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

OINPEAEIATh BAJIGHTHOCTh U CTENIEHb OKUCIEHUS XMMHUECKUX JIEMEHTOB B COEIMHEHUSAX
pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEAECNEHHOMY Kiaccy COCIUHEHHH 1o
dbopmynaM, BUJ XMMUYECKON CBSA3M (KOBaJCHTHAsI, HOHHAS, METAIJIMUECKAs) B HEOPTaHUIECKUX
COCIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOH (opmylie, XapakTep cpelbl B BOJHBIX PAacTBOpax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

packpbiBaTh cMbIch [lepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBAThH €TI0
NOHMMAaHME: OIMCBHIBaTh W XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuoanyeckoil cucTembl
XUMHUYECKHX SJI€MEHTOB: pazlinyarh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpynna (b-rpymnmna)», Manble U OOJIbIIME NEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCS. B TEPUOAUYECKON Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] siipa, 00lee YUCIIO 3JEKTPOHOB U paclpeiesieHue ux
0 JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00II1e 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHHMH B Ipejenax MajblX MEpUOOB U INIaBHBIX MOATrPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATh XMMUYECKHE DIIEMEHTBHI, HEOPTaHUYECKHE BEIIECTBA, XMMHUYECCKHE
peakiuu (10 YUCIY U COCTABY YYAacCTBYIOIIUX B PEAKIMH BEIIECTB, [0 TEIJIOBOMY 3G (dEKTy, 1Mo
M3MEHEHUIO CTENICHEN OKHCICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBaTH) o0OIIKME U chenupuyecKkue XHUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, IMOJATBEPK/Iasi ONMKUCAHUE MMPUMEPAMHU MOJICKYJISIPHBIX U MOHHBIX
YpaBHEHU COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIINIA;

COCTaBJIITh YPaBHEHUS SJIEKTPOJUTHYECKOM ITHCCOLMALMUA KUCIIOT, MIEJI0YEeH U COJEH,
MOJIHBIE M COKpAIIEHHBIE YypaBHEHUS pEaklMidi HOHHOTO OOMEHa, YpaBHEHUS peaKIui,
MOJTBEPXKJIAIOIINX CYIIECTBOBAHWE T'€HETHMUECKON CBA3M MEXJY BELIECTBAMM Pa3JIMYHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUi MOCPEACTBOM
COCTaBIICHUS SJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOMCTBAa BEIIECTB B 3aBHCHUMOCTH OT MX CTPOEHHUS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX TPEBPAILICHUNA B PA3JIMYHBIX YCIOBHSIX;

BBIUHCIISITH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MaccChl BEIECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa 10 (popMylie COeAMHEHUS], MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MPOBOAMTD PACcU€ThI O YPABHEHUIO XUMUYECKON PEaKIUH;

coOnrofaTh TMpaBWiIa TIOMB30BaHUS XUMHUYECKOW TOCyIoH ©  1a00paTOpHBIM
0o0opy/i0BaHUEM, a TaKXKe IpaBuia 00pallleHHs C BEIIeCTBaAMU B COOTBETCTBUH C MHCTPYKIUSIMU
M0 BBIMOJHEHUIO Ja0OpaTOPHBIX XHMHUYECKUX OIBITOB M0 TMOJNYYCHHI0 H COOMPAHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

MIPOBOJIUTh PEAKIIMH, MOJTBEPKIAAIOLIME KaueCTBEHHBIM COCTAaB PA3JMUYHBIX BEHIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuiankar-,
cynbdar-, TUAPOKCHUI-WUOHBI, KATHOHBI aMMOHHSI ¥ HMOHBI HW3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

MPUMEHATh OCHOBHBIEC OIEpAIlMU MBICIUTENBHOU JAESITENIbHOCTH — aHAJIW3 M CHUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BhISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBA3EH — AJis
M3Yy4YEHUs] CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIUN, ECTECTBEHHO-HAYUYHbIE METO/Ibl TTO3HAHUS
— HaOJIOZICHUE, M3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN 1 MBICTICHHBIH )



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA «XUMUWS»

8 KJIACC
KoandyecTBO YacoB, 0OTBEJEHHBIX HA 0CBOEHHE TEMBI
Ne Conenskane K 0 JaekTpoHHbIe (HU(pPOBHIE)
/o aep Beero OHTPOJIbHBIE paKkTHYecKue 06PA30BATETBHBIE PECYPCHI
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XuMust — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubnmoreka [JOK
' [PAKTUYECKOM IeATEILHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xuMuaeckue 15 1 bu6mmoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopon. [lonsarue 6 bubnnorexa [JOK
' 00 okcHumax https://m.edso00.ru/7f41837c
29 Bonopoa.Ilonstue o 8 1 bu6nmoreka [JOK
' KHCJIOTaX M COJISAX https://m.edso00.ru/7f41837c
23 Bopa. Pacteopsl. [lonsTue 5 1 1 bubnnorexka [JOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837c¢
24 I?Jfﬁiﬁiié‘iaﬁim 11 1 1 bubmorexa [TOK
' 9 https://m.edso00.ru/7f41837c
COeIMHEHU I
Htoro o pasneny 30

Paszgen 3. [lepuoanueckuii 3axoH u [lepuoauyeckas cucrema xummnueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoB.
Xumnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU

3.1

[Iepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKUX AJIEMEHTOB /.
N. Mennene-eBa. CTpoeHue
aToma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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XuMuyeckas CBSI3b.

39 OxucCIUTENHHO- 8 bubnmoreka [JOK
BOCCTaHOBHTEIILHbIC https://m.edsoo.ru/7f41837c
peakuuu

bubmumoreka [IOK
Hroro no paszeny 15 https://m.edsg).ruﬂf41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68
[10 ITPOIT'PAMME
9 KVIACC
Kosnn4yecTBo 4acoB, 0TBe/IeCHHBIX HA OCBOCHHE DIEKTPOHHBIE
Ne ni/m Conep:xanue TEMEL (ncpposnie)
Beero Konrpoabubie IIpakTnyeckune o0pasoBaTe/bHbIE
padoThI padoTbI pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 [ToBTOpeHue u yriryoiieHne 3HaHUH 5 1 bubmuorexa [IOK
OCHOBHBIX Pa3JIesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmnorexa [JOK
peakiuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs TUCCOLUAIIHS. 8 1 1 bubmuoreka [IOK
XMMHYECKHe Peakllu B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS

21 OO6mrast XapakTepruCTUKa XUMUYECKHIX 4 1 bubnuotexa [JOK

aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636

22 mewenton Vipymim. Cepan &6 6 butmorexa LIOK

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

23 OO1m1ast xapakTepUCTHKA XUMUYECKHX 7 1 bubmuoteka [IOK

anemeHToB VA-rpynmsl. A3oT, pochop u

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

OO61as xapakTepuCTHKa XUMUYECKUX

2.4 STEMEHTOB IVA-rpynmel. Yriaepon u 8 ﬁgg;?;;ﬁii&lorﬁ/? £412636
KPEMHUM U UX COCTUHEHUS
Hroro no pazueny 25
Pa3gen 3. MeTa/iIbI M BX COeTUHEHU S
. bubmnnoreka IIOK
3.1 Obmpe cBoficTBa MCTAIIOB 4 https://m.edség.ru/7f41a636
3.2 BaxHelnme Metauibl 1 UX COSIUHEHUS 16 ﬁgg;?/(géezzc%?’{f/? 413636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BeniecTBa u maTepuansl B KU3HU 3 bubnunoreka LIOK
YeJloBeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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