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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1m0 XHMMHUM Ha YpPOBHE OCHOBHOTO 0OmIero oOpa30BaHUS COCTaBJICHA Ha
OCHOBE!

-  @enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BAaTENbHOTO CTaHIApTa OCHOBHOTO OOIIEro
obpazoBanust Ne 287 ot 31 mas 2021r. (3apeructpupoBad B Munrocte PD 5 wurons 2021r.,
peructpaunoHHelii  Ne 64101, ¢ wu3smenenusamu ot 17.08.2022 Ilpukaz3 MuHucrepcTa
npoceemnieHust Poccutickoit @eneparuu ot 18.07.2022 Ne 568);

- ®@enepalibHONM 00pa30BaTEIIBHOM IMPOTrpaMMONl OCHOBHOro obiiero oOpasoBanus, (IIpuka3
MunucrepcTtBa npocenierus: Poccuiickoit @eaepanuu ot 18.05.2023 Ne 370 «O6 yTBepKaeHUN
denepanpHOli  00pa3oBaTENbHOM  TPOrpaMMbl  OCHOBHOTO  OOIIEro  0Opa3oBaHUs»
(3apeructpupoBan 12.07.2023 Ne 74223));

- ®enepaabHOi pabodeii mporpaMMel 110 yu4eOHOMY HpeaMeTy «XuMus (0a30BbIi YPOBEHB),

a TaKKe Ha OCHOBe (enepanpbHONH pabodeld NpOrpaMMbl BOCIUTAHHS U C yYETOM
KOHIENINK MpenojiaBaHus yueOHoro npeamera «XUMHs» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit @enepanuu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBIEHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAaHHUS W Pa3BUTHA OOYYAIOIIUXCS CpPEACTBAMHU YYEOHOTO IPEIMETa, YCTaHABIMBACT
o0s3aTenpHOE TPEIMETHOE COoAepXKaHUe, MPeIyCcMaTpUBAEeT paclpeieNieHue ero mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IPorpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUs, PEKOMEHAYEMYIO I[OCIIe0BaTeIbHOCTh
W3YYCHUS XUMHUU C Y4ETOM MEKIIPSIMETHBIX W BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKH Y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydaroluxcsi, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTENIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
Ha YpOBHE LeJeil Wu3ydyeHHUs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUEe XUMHUH CITY)KHUT OCHOBOU I (POPMUPOBAHUS MHUPOBO33PEHHSI 00YJAIOLIETOCS, €T0
MPEJICTAaBICHUI 0 MaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (GOpMUPYEMbIE XUMUEH
MPEJICTaBICHUS O B3aUMONPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHuss TI00albHBIX MPOOIEM YCTOWYMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealnu3aliid BO3MOXKHOCTEH JJIsi caMmMopa3BUTUS U (OpPMHUpPOBaHUS
KYJIBTYpPBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEH O0yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  JIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
npodecCHOHATBLHOMN 1eATeNTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaIbIBA€T OCHOBBI IEJIOCTHOIO
B3TJI511a Ha €IUHCTBO MPUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

CrocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAyYHBIM
3HAHUSAM, K MPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYecKoe oOpa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU 00OecredyMBaroTCsl CHEU(UKON colep:kaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS MEJAarorHueckd aJanTUPOBAHHBIM OTPaKEHHEM
0a30BOI HAyKW XMMUU Ha OMPECIEHHOM dTarie €€ pa3BUTHS.



Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOCHHE
00y4aroIMUMUCS CUCTEMBI NTEPBOHAYAIBHBIX MOHATHH XUMUHU, OCHOB HEOPIaHUYECKOH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMbIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa cojepkaHHs IIpOrpaMMbl 110 XUMHM C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxoja K eé mzydeHuro. CopepixaHHE CKJIAAbIBAETCSI U3 CUCTEMbI MOHATHM O XMMHUYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XuMMUYeckod peakuumu. OGe 3TH cHCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY IOCJIEAOBATEILHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— MPE/CTaBIEHUI 00 EKTPOIUTHYECKOM TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTaBIAIOLIEH HAy4yHOW KapTUHBI MHpa B JIOTMKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METOJlaM IT03HaHus B Hayke. M3yduenne xumun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpy n3yyeHnH XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOIIEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUHU BELIECTB U XUMUYECKUX peaKkluil, B
(GopMHpPOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MO3HABATEJIbHON M y4eOHO-UCCIIE0BATEIbCKON 1E€ATEeIbHOCTH, OCBOEHUH MPaBUil OE30MaCHOTO
oOpaleHus C Bel[eCTBAMU B MIOBCEIHEBHON KU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEIICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYeCKOoe NpUOOIIeHHE OOydaroumxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(opMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM NEeATETbHOCTH, MO3HAHUS M CaMOIO3HAHMSI, KJIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUJOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIETO MUPA, UCHOJb3Ys 3HAHUSA U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMHH, TNPUMEHATh MX MpPH peleHuH npolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HaHWM i1 BBIPAOOTKM 3KOJOTHYECKH IeJecoo0pa3HOro MOBEAEHUS B OBITY U
TPYAOBON NEATENBHOCTH B LENISIX COXPAHEHHS CBOETO 370pPOBbS M OKPYXaroIleW MpUpOJHON
Cpelibl;



— pa3BUTHE MOTUBAIUU K 00YUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOINCYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO11ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHHUS XUMHUHU HAa YPOBHE OCHOBHOI'O OOILEIrO
oOpa3oBanus, coctaisieT 136 gacos: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4yacoB (2 yaca B HEJICIIO).

COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHavyajbHBIC XHMHYECKHE TIOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. Tenma u
BenlecTBa. Dus3nueckne CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTB. [lonsatue o
METO/aX MO3HaHMs B XUMHH. UHCThIE BellecTBa U cMecu. CiocoObl pa3iesieHus: CMeceu.

ATOMBI M MOJIEKYJBbl. XHMHUYECKHE 2IEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 1011 XMMHUYECKOIO DJIEMEHTA B COEJMHEHHH.

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MACChl U
YuciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHYECKUX COSIUHEHHH.

®uznyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanus XMMHUYECKUX peakuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCy[I0#, mpaBuwiaMu paboThl B jJabopatopuu U mpuéMamu
oOparteHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOUCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMt0ieHne (pru3nueckux (TUTaBJICHHE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KMIIEHHUE U KOHJEHCAllUs BOJbI) U XUMHUECKUX (TOpEeHHe CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJIEICTBHE Mea ¢ KUCIOTOM) SBIEHU, HabIto1eHue
U ONHMCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusi, pasioxkeHue ruapokcuaa menu (I1) mpu
HarpeBaHuu, B3auMoJeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, TNpOBEICHHE OYUCTKH IOBapeHHOM coiM, HaOMIoJeHHe M ONHCaHHUe
pe3y/bTaTOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHHUs).
Oxcunpl. Ilpumenenue kucimopoga. CrocoObl MOMy4YeHHs KHUCIOpoJa B J1abOpaTopuu U
poMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/a.

TemoBoil 3dexT XuMUUEeCKOW peakIuu, TEePMOXMMHUYECKHE YpaBHEHHUS, 5K30- H
OHAOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue Boxopoaa B IPHUPOE,
¢buznyeckrue 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! oydeHus. KucioTel u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHHSIM.



®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBIIICHHbIE PAcTBOpbl. PacTBOpMMOCTh BellecTB B BoJe. MaccoBasi A0 BELIECTBAa B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Poiib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BoOJbl B IpUpOAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus nHeopranmueckux coeaunenuit. Oxcunpl. Krnaccuduxamuss oxcuaos:
coneoOpa3yroline (OCHOBHBIE, KHCIOTHEIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukainuss OCHOBaHMIA: MIENOYM HW HEPACTBOPUMBIC OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3znuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Iloyuenue kucior.

Conu. Homenkiarypa coseil. @u3ndeckre U XMMUYECKUE cBoWcTBa cosieil. [lomyuenne
COJIEH.

['eneTnueckast CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KauyeCTBEHHOE OIMpeeNieHUue COJCpKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHUEe, COOMpaHue,
pacno3HaBaHUE M HM3YyYEHHUE CBOMICTB KHCJIOpOJa, HAOJIOJIEHUE B3aUMOJECHCTBHS BEILIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHCAaHUE HX CBOWCTB, IOJIyud€HHE, COOMpaHHWe, pacllO3HABaHHE U
U3ydeHHEe CBOMCTB Bojopona (TopeHue), B3ammojeicTBre Bojopona ¢ okcumom Mmeau (I1)
(BO3MO>XHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOII0/IEHUE M3MEHEHUS OKpacCKH WHAMKATOPOB B PACTBOpAx KHCIOT U LIEJIOYeH, U3ydyeHHe
B3auMoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMU,
peakuuii HeWTpaiau3alud, MOJIyYEeHHE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCTIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «BaxxHeunme
KJIACChl HEOPTAaHUYECKUX COETUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiuun

[lepBrle TOMBITKA KIACCU(PUKALINUU XUMHUECKUX dieMeHToB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEJIOYHO3EMETbHBIE METAJLIbI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XuMUYeCKHX diemMeHToB J[. .
MenneneeBa. Kopotkomepuomnas u miauHHONEpuonHas ¢opmbl [lepronndeckoil cHUCTEMBI
xumuueckux siemeHToB Jl. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextpossl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX AJIeMEHTOB [lepuoandeckoil CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepunonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TPYIIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u Ileprogudeckoil CHCTEMBbI XUMHUYECKHUX DJIIEMEHTOB
JUIsl pa3BUTHS HayKU U npakTuku. J[. . Menaenees — y4€Hbll U IpaykJaHUH.



XuMunyeckas CBSI3b. KoBanenrnas (monsipHast U HenoJspHas) CBSI3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAs CBSA3b.

Crenenb  okucieHus.  OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchbr
OKHCJICHHS U BOCCTaHOBJIEHHsA. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB BEIIECTB METAVIOB M HEMETAJIOB, B3aUMOJEHCTBHE THAPOKCHIA
IIMHKA C pacTBOpaMHU KHUCJIOT U ILEJI0YEH, IPOBEIECHUE OIBITOB, WILIOCTPUPYIOLIUX MPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TOPEHHE, peaKIUH Pa3IoKeHUs, COeTUHEHNS).

Mesxxcnpeomemmuuie ceasu

Peanuszanus MEXIpPEIMETHBIX CBA3CH IIPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBIACTCS
Yyepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX NOHATHH, TaK | IOHSATHIA,
ABJIAIOIIUXCSI CACTEMHBIMH JUIsL OTAEIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAy4HbIM (akT, TUHoTe3a, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  NEpUOJUYHOCTb,  HAONIOAEHUE,  SKCIEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIMJ, HM30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, ra3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI W3MEPEHUs, KOCMOC, IUIAHETHI,
3831561, ComHIie.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKasi peaKIust

Ilepnonnueckuii 3akoH. Ilepmoamueckas cucremMa XuMUYecKHx diemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalIblUs U UX COEAMHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM DJIEMEHTOB B [lepuondyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccugukanus 1 HOMEHKIaTypa HEOpPraHMYECKHX BeLIecTB. XHMMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (0 YUCIy U COCTaBy
YYacTBYIOUIMX B pEaKUUH BEUIECTB, MO TEMIOBOMY H(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYacCTHIO KaTajuu3aropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTe o ckopocTH XxuMuyecko peakuuu. IloHarne 006 oOpaTUMBIX M HEOOPATHMBIX
XUMHYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonsatue o
karanu3e. lloHsarne o XumuueckoM paBHOBecUU. DakKTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKIIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHUE YpaBHEHHUH OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOr0 OanaHca.

Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHl. KaTHoHbI,
AQHUOHBI. MexaHH3M [HUCCOIMAllMM BEUIECTB C pa3IUYHBIMU BHAAMHU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuy. CuiabHbIE U CllaOble AIEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUidi HOHHOTO OOMEHa, IMOJIHbIE U
COKpaIlEHHBIE MOHHBIE ypaBHEHUS peakiuil. CBoMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE



NpeACTaBICHUN 00 SJIEKTPOTUTHUYECKONW auccorranuu. KadecTBEHHbIE peaklUud Ha HOHBI
[TonsiTHe 0 ruIpoONIN3€E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMH KPUCTAUIMYECKUX PEIETOK HEOPraHMYeCKHX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anmasza), CIOXKHBIX BEIIECTB (XJOpUAa HaTpus),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW PEaKIMM OT BO3AECHUCTBHUS Pa3IUYHBIX
(akTOpOB, MCCIEIOBAHUE SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMPOIECCa AHCCOIMALUN
KUCIIOT, Iueno4ed M coined (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEpHalioB), IPOBEACHUE
OTBITOB, WILTIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHUS pEeakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, o00pa3oBaHHME BOJbI), OIbITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKLUUil (FOpeHHE, peakUuu pPas3IoKEeHUs], COCIAUHEHNUS),
pacrio3HaBaHME HEOPraHMYECKUX BEUIECTB C IOMOLIbI0 KAaYEeCTBEHHBIX DPEAKLUH Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crernieHu okucineHus. CrpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XvMHYECKHE CBOMCTBA Ha IpUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaM{, HEMETallaMu,
menoyamu).  Xmoposopopoa. ConsiHas — KMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIy4eHHE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelye Xa0puabl
U UX HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3NyYecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprel. CepoBOZOpOA, CTpoeHue, (U3MYeCKHMe M XMMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCJIOT M crenuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a Mojdy4yeHUs cepHoW Kuciaotel. Ilpumenenue
cepHoi KucinoTsl. CoM CepHOM KHCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. HaxoxeHnue
ceppl U €€ CoeIMHEHUH B TMpUpoae. XHUMHUECKOEe 3arpsi3HEHHE OKpY’Kalollell cpenbl
COEMHEHUSIMHU Cepbl (KHCIOTHBIE TOXAM, 3arpsa3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLICHUS.

OOmas xapakrepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHUS. A30T, paclpoCTpaHEHHE B Npupoje, (usmdeckue u
XUMHYecKkHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHUaK, ero Gu3nyeckrue 1 XUMHUYECKHUe
CBOICTBa, nonydeHue u npuMeHeHne. Coau aMMOHMS, UX (PU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
dusznueckue M XUMHYECKHE CBOilcTBa (oOmIMe Kak MpeACTaBUTENs Kjacca KHUCIOT U
cneuuduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COeTUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOA0EMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiictBa. Oxcupn docdopa (V) u pocdopnas kuciora,
¢u3nyeckue M XUMHMYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHI.

OObmas xapakrepuctuka s1aeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETNIEHU OKUCIIECHUS. YTJepo/, allFIOTPOIHbIe MOAU(UKAIINY, PACIPOCTPAHEHHE B
npupoze, pusnueckue U XuMU4eckue cBoictBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcuppl yriaeposaa, ux pU3NYecKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEHHEe. DKOJOrMYecKUe MpoOIeMbl, CBs3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUIOTE3a T100aJIbHOTO TMOTEIUIEHHUs KJIMMaTra, MapHUKOBBIM 3QQeKkT. YToibHas KUCIOTa U €€
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWe M mpuMmeHeHue. KauecTBeHHas



peakuus Ha  KapOoHar-mMoHBL. ~ Vcmonb3oBaHue ~ KapOOHAaToB B OBITY, MEAWLUHE,
MIPOMBIIIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

IlepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSX YIJepoJa
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJHIEpPUH, YyKcycHas Kucnora). Ilpuponnsie
UCTOYHUKU YTIIEBOJAOPOJOB (Yrojb, HMPHUPOMHBIA Ta3, HEPTh), MPOAYKTHI UX TNepepaboTKu
(6eH3uH), UX POJb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KU3HH 4YelIOBeKa. MarepuaabHOE E€IMHCTBO
OpPraHUYECKUX M HEOPTaHMYECKUX COCTUHEHHIH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyuY€HHE M IPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpeacrtaBieHus o0 okcume kpemuus (1V) u
KpeMHUEBOU KucioTe. CHIIMKATHI, UX HCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BakHelinme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LEeMEHT, OeToH, xene300eToH. I[Ipobiembl
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIbHBIX MATEPHAIIOB B IIOBCEJHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromme (U3NIeCKUe W XUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHHUI (BO3MOXKHO
UCIIONIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOPUAOB (TajJOre€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu ceppl U €€ COEIMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHaNoB), HaOIOJeHHe Tmpolecca OOyrauBaHUS — caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KUCIOThI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCTIOTHI, TIPOBEJICHUE KAueCTBEHHOW peakluu Ha cynb(aT-uoH W HaONoJIeHHEe MpH3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MYECKUMH CBOHCTBaMHU a30Ta, (ocdopa M MX COCTUHEHUH
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochHOpPHBIX ynoOpeHui,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3Y4YEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TIPOIECCOM aJCOpOIMU PAaCTBOPEHHBIX BEIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTa3a, MoIy4YeHHe, COOMpaHue, pacrio3HaBaHUe
Y U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE IMPU3HAKOB HX TMPOTEKAaHHs, O3HAKOMIIEHWE C NPOLyKIUEH
CHWJIMKAaTHOM IMPOMBINIJIEHHOCTH, PELIEHHE SKCIIEpUMEHTANbHBIX 3a/1ad Mo TeMe «Baxuelmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M MX COeTUHEHUSI

OO0mass xapakTepUCTHKA XHUMHUYECKHUX DJIIEMEHTOB — METaJlIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucteMe Xxumuueckux anemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuinueckass CBs3b M METAJUIMYECKas KpUCTAJUITMYecKas
pemeéTka. DIEeKTPOXUMUYECKUNU psAll HaNpsHKeHUW MeTauioB. DU3MYECKHEe U XUMUUYECKHE
cBoiicTBa MetaioB. OOmue cnocoObl MoxydeHus: MeTamaoB. [loHATHE O KOPPO3UH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH32a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawibl: ToJ0keHUE B [leproanyueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJeHUE B Mpupoje. OPuznueckue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaynsi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCIMHEHUM.

[IlenoyHo3emMenbHBIE METAUIBI MarHuii W KalblUi: ToyiokeHne B Ileproamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHaeneeBa, CTpoe€HHE UX aTOMOB, HaXOXKJIEHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus W Kajblus. BakHeimme coennHeHus
KaJblMs (OKCUI, THIPOKCH, CONN). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.



AmoMuHuii: nonoxxenue B llepumonnueckoil cucreme Xumudeckux snneMeHToB [ U.
MenneneeBa, CTpOE€HHUE aTOMa, HaxOXAeHUE B mpupoae. Ouznueckue 1 XMMUYECKHUE CBOMCTBA
anmoMuHusi. AM(pOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCUAA AITFOMUHUSI.

Kenezo: mnonoxenue B Ilepumonnueckoid cucreme XuMHUeckux dyeMeHtoB J[. U.
MenpeneeBa, CTpoeHHE aTomMa, HaxoKJIeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
IIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C OOpa3llaMM METaUIOB W CIUIABOB, MX ()U3UYECKHMMU CBOWCTBAMH,
U3YYEHUE PE3YJIbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO HCIIOJNBb30BAHHE BHAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPUS C BOJOH (BO3MOYXKHO UCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEIOBAHUE CBOWCTB >KECTKOW BOJBI, MpOIlecca TOPEHHs XKejea B
KHUCIOpoZie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUaIOB), IPU3HAKOB  IPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MAarHus, Kajbllys, alFOMUHUA, LUHKA, xene3a (I1) u xenesa
(1), meau (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAHHME BHAEOMATEPUAIIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THUIPOKCH/IA IMHKA, PEIIEHNE dKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHel1e MeTaibl U UX COSAUHEHUSY.

XuMus M OKpyxKaoLas cpeia

BemectBa 1 mMaTepuanbl B MOBCEJHEBHOM JKMU3HM 4YeoBeKa. be3omacHoe MCIoNb30BaHUE
BEIIECTB U XHUMHUYECKMX peakiuili B ObiTy. [lepBas momMomp Npu XUMHUYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYKaollel cpeipbl (MpeaeabHas JOMyCTUMasi KOHIEHTpaLus
Beniects, gainee — [1/IK). Ponp Xxumuu B pemieHnn 3K0I0THYeCKUX MpooieM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIbI).

Meswcnpeomemnnie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHATHH,
SABJISIFOUIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0me ecTecTBEHHO-HAYyYHbIE TOHSTHUS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DIKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MaTEpUAIIbI.

®u3nka: Marepus, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUI 3apsl, MPOBOJHUKH, TIOJIYIPOBOJHUKH,
JUBJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TEJO, 00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI,
€AMHMILIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixaHue, O6uochepa, 3KocucTeMa, MUHEpAJIbHbIE YIOOpEHMS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0OZIe 00Y4EHUsI XMMUU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOM €ATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYJIBTYPHBIMH M  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE pEe3yJbTaThl OTPaXKal0T TI'OTOBHOCTh OOYYarOIIMXCSl PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJI/INI0, TIOHMMAHMS 3HAYCHUS XMMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIECTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOILIECTBEHHO  IIOJIE3HOM,
yueOHOMCCIIe10BaTENbCKONW, TBOPUECKOW UM JAPYIMX BHUAAX JESATEIbHOCTH, TI'OTOBHOCTH K
pa3Ho00pa3HONW COBMECTHOW JEATEIILHOCTH MPU BBIIIOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3alMOIIOHMMAHHIO M B3aUMOIIOMOIIM B IpPOLECCE 3TOM y4eOHOH NeATenbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEJEHHE W IOCTYNKH CBOUX TOBApHILEH C IMO3UIUM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBHUI IOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOUIME OCHOBY JJIS
NOHMMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMMHH,
HeoOXoauMble ISl OOBSCHEHUS HaOJI0IaéMBbIX TIPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATYpOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEeI0BATENbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTU >KU3HH, OTBETCTBEHHOIO OTHOIIECHHA K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 3[0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojisi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBuil 0€30MacHOCTH NpU OOpalleHMH C XUMHUYECKUMH BElIeCTBAMU B OBITY M peabHOU
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3yUEHUIO Mpodeccuil U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUS
NPEMETHBIX 3HAHWA 10 XWMHH, OCO3HAHHBIA BHIOOp WHAWBHIYAIBHON TpPaeKTOPHU



MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENnTHON MpOodecCHOHATLHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJaAITUPOBATELCS B TPO(HECCHOHATILHOM Cpejie;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEOH, U1 MIOBBILICHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEJICTBOM METOJOB XUMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHON M COLMAJIbHON NPAKTUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JPYToe€.), KOTOPbIE UCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATHUBHBIC), KOTOpbIe 00ecnedYnBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpblBaTh CMBICI XHUMHYECKHUX TMOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKU,
yCTaHaBIUBATh B3aUMOCBSI3b C JPYTUMU MOHSATUAMH), UCIIOIb30BATh MOHATUS JJIs1 OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUN, YCTaHABIMBATh MPUINHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/lad, C Y4YETOM STHUX MOJEIbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBble ucciieqoBaTe/IbCKHe AeHCTBUSA !

YMEHHUE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa MO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHM3AIMU U TMPOBEICHUIO YUEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOJII01aTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHHO TPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAIHIO PA3THIHBIX BUOB
1 HOpM IIPECTABICHHUS, TTONYYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIspHAS TUTEpaTypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO NH(OPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIPOCHI IPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIIOJHEHHS y4EOHBIX U ITO3HABATEIbHbIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BAHUS HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMS PAa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHPOPMALMKM U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M HcCiIel0BaTeNnbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIpPOCH (B Xoie auajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIIATH MOJIyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOM JIEATEIILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh IPE3CHTALUI0 PpPe3yJbTaTOB BBIIOJHEHUS XHMUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IMO3HABATEIHHOW U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX IpoOjeM Ha OCHOBE yuéTa
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBUM, ONpeAeIeHUe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHbIe y4eOHbIe NeiicTBUA:

YMEHHUE CaMOCTOSITENIFHO OMPEACIATh LEIH IeSTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEILHOCTh, BbIOMpPATh
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBIITOJIHEHUH 33/J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsiX, OLIEHUBATh COOTBETCTBHUE MOJIYUYEHHOTO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO O00S3aTEIBHOTO COJEPIKAHHMS,

YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell mporpaMMoi, BBIIEISIOT: OCBOCHHBIE
oOyyarolmuMucs Hay4yHble 3HAHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOM 00sacTh «XUMUS», BUIBl JEATEILHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHHUS, €ro
UHTEPIpPETANNH, TPEOOPA30BAHNIO U TIPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CHTYaIUsX.
K kon1y o0yuenus B 8 kjiacce npeMeTHbIEe pe3yIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHUPOBAHHOCTh y O0YJAIOIINXCS YMEHUH:
o pacKphIBaTh CMBICII OCHOBHBIX XHMHMYECKHX TOHSATHHA: aTOM, MOJIEKYIa,
XUMHUYECKHH 3JIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOIHAS H
HEOJIHOPO/HAs), BAJICHTHOCTh, OTHOCHTEJbHAS aTOMHAsh W MOJIEKYJSpHAs Macca, KOJHYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XHMHYECKOTO 3JEMEHTa B COCIMHEHHH,
MOJISIPHBI O00BEM, OKCHI, KHCJIOTAa, OCHOBaHHE, COJIb, AJIEKTPOOTPHIIATEIIBHOCTh, CTEICHb
OKHCIICHHsI, XUMHUYecKasl peakius, Kiaccu(uKalus peakuuid: peakiud COCTUHEHHUs, PEeaKLuu
pa3NIOKEHUs, PEeaKIWW 3aMENICHUs, pPEeaKkIuu OOMEHa, HK30- M JHIOTEPMUYECCKHE pEaKIu,
TETIOBON 3 PEKT peakluy, s,Ipo aTOMa, SJIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTalb, PAINYC
aToMa, XMMHYECKasi CBS3b, MOJISIPHAS W HETOJISIpHAs KOBAJICHTHAs CBS3b, MOHHAsI CBS3b, WOH,
KaTHOH, aHUOH, PaCTBOP, MaccoBas J10JIs BEIeCTBa (IIPOLIEHTHAs! KOHIIEHTPAIKs) B pacTBOPE;



L4 HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHATHH U MPUMCHSATH
OTH IMOHATHS ITPU OIMMUCAHUHN BCHICCTB U UX npeBpameHHﬁ;

o WCTOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUIS COCTaBJICHUS (DOpPMYJ BEUIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUH;
o OIpeIeNIATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIICHb

OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, IPUHAIIICHKHOCTh BELUIECTB K ONPEAeIEHHOMY
KIIACCy COeAWHCHHWA 1O QopmyiaMm, BUI XUMHYECKOH CBS3U (KOBAJICHTHAas W WOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

. packpeiBaTh  cmbicii  [lepmoamueckoro  3akona . WM. Mengeneesa:
JEMOHCTPUPOBATh NOHMMAHUE MEPUOJUYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHX 3JIEMEHTOB
oT ux mnonoxeHus B Ilepuonnyeckoil cucteme, 3aKOHOB COXpPAaHEHHUS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUsI, 3aKOHAa ABOIaJIpo;

o ONKCHIBATh M XapakTepu3oBaTh TabiauuHyio ¢opMy llepuoanueckoil cucTembl
XUMHYECKHX 3JIEMEHTOB: pa3linyaTh MOHATUA «TJIaBHas moArpymnmna (A-rpymnmna)» u «noOodHas
noarpynna (b-rpynmna)», Manbsie u OoJIbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPBIE
umerorcs B Tabnune «llepuoauyeckas cucreMa xumuueckux snementoB J[. 1. MenneneeBay c
YHUCIIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB U 3apsil
aapa, o0lIee YUCIIo MEKTPOHOB U PACIpeIeICHHE UX 10 3JIEKTPOHHBIM CIIOSM);

o KIaccu(UIUpoOBaTh ~XUMHUYECKHE DJIEMEHTHI, HEOpPraHWYEeCKHE BEUIECTBa,
XUMHUUYECKHE peakluu (110 YUCILY M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEILECTB, I10 TEINIOBOMY
shdexty);
o XapakTepu3oBaTh (ONMUCHIBaTh) OOMIME XMMHUYECKHE CBOWCTBA  BEILECTB
pa3’MYHBIX KIJIACCOB, TMOATBEpPXkAas OMHCAaHHE MPUMEPaMU MOJIEKYJISPHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

. [IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KayeCTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IIPOTCKAHUS XUMUYECKHUX IIPEBPAILICHUM B PA3JIMUHBIX YCIOBUIX;
. BBIYUCIIITH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB,

MacCCOBYIO JIOJIO0 XUMUYECKOTO JIEMEHTA M0 (OopMyJie COSAMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA
B PacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKIuu;

° MPUMEHATh OCHOBHBIC OIEPAIMM MBICIIUTEILHON NEATeTbHOCTH — aHaIu3 |
CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEMATU3AINI0, KIAaCCU(UKAIUIO, BHISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€U — JIJIsl U3yUEHUsI CBOMCTB BEILIECTB M XMMUYECKUX PEAKIU, €CTECTBEHHO-

HayyHbl€ METOJbl IO3HAHMUS — HaAONIOJIEHUEe, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPHUMEHT
(peasbHBIN M MBICIIEHHBIH );
. cleloBaTh IpaBWJIaM IIOJIb30BAHUSA XMMMUYECKOM MOCyIoW U J1abopaTOpHBIM

o0opynoBaHWEM, a TakKe TpaBWIaM OOpameHuss C BEImECTBAMH B COOTBETCTBHU C
UHCTPYKLHUSMHU IO BBIOJHEHHIO Ja0OpAaTOPHBIX XMMHUYECKHUX OIBITOB MO MOJYyYEHHIO U
coOMpaHni0 Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHUCIOPOJA), TPUTOTOBJICHUIO PACTBOPOB C
OTpesieNIEHHOW MaccoBOM J1oyiell  pacTBOPEHHOIO BELIECTBA, IUIAHUPOBaTb M IMPOBOAUTH
XUMHYECKHE JKCIIEPHUMEHTHI M0 PACTO3HABAHUIO PACTBOPOB MIECIOYEH M KHUCIOT C IOMOIUIBIO
UH/IUKAaTOpOB (JIakMyc, eHOIPTATIeHH, METUIOPAHXK U APYTHE).
K xoH1y 00yueHus B 9 kJacce npeaMeTHbIE pe3yJabTaThl HA 6a30BOM YpOBHE JOKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:
® PpacKphIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHITHNA: XUMUYECKHIA JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTWOH, aHWOH, TIPOCTOE€  BEIIECTBO,  CIIOXKHOE  BEIIECTBO,  BaJICHTHOCTH,
AIIEKTPOOTPHUILIATEILHOCTh, CTENEeHb OKHUCIIEHHs, XMMUYECKas peaklus, XWUMHUYecKas CBs3b,
TerioBor ekt peakiuu, MOJb, MOJSPHBIA O00BEM, PAacTBOP, AJIEKTPOIHTHI, HEIIEKTPOIHTEHI,
AIIEKTPOJIUTUYECKAsT JTUCCOIMAlLlMs, PEAaKIMH HOHHOTO oOOMeHa, Karaiau3aTrop, XHUMHUYECKoe
paBHOBECHE, 00paTHUMble ¥ HEOOpATHMBIE PEaKIH, OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHCITUTENb, BOCCTAHOBHTEIb, OKHCIEHHE M BOCCTAHOBJICHME, aJUIOTPONHs, aM(pOTEPHOCTb,



XUMHUECKasl CBsA3b (KOBaJIEHTHAs, MOHHAs, METAJININYECKasi), KpUCTAJUINUECKasl pelI€TKa, KOppo3us
METAJIJIOB, CILJIaBbl, CKOPOCTh XMMHYECKOW PEaKIUu, IpeAeabHO AomycTumasi koneHntpauus 11K
BELIECTBA;

® UIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX HOHATHH U IPUMEHATH 3TU HOHATHS NIPH
OINMCAHUU BEUIECTB U UX MIPEBPALLEHUII;

® 1CIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUIsI COCTaBiI€HHUs (GOpMYJ BELIECTB M YpaBHEHH
XUMHUYECKHX PeaKluii;

® OINpeAesaTh BAJEHTHOCTb M CTENEHb OKHUCIEHUS XUMHUYECKHX D3JEMEHTOB B COEAMHEHMSIX
pa3IMYHOTO COCTaBa, IPHUHAIEKHOCTh BELIECTB K ONPEACIEHHOMY Kiaccy COEAMHEHHUH II0
dbopmynaM, BUJ XUMHUYECKOW CBSA3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCAMHEHUSX, 3aps] MOHA MO0 XHWMHYECKOH (opMmyre, XapakTep cpeabl B BOAHBIX pPacTBOpax
HEOPraHMYECKUX COECUHEHUH, TUI KPUCTAJUINYECKOHN PeIETKH KOHKPETHOTO BELIECTBA;

e packpeiBaTh cMmbIch Ilepuonnueckoro 3akona [[. M. MeHneneeBa U JAEMOHCTPUPOBATH €r0
NOHMMAaHME: OIUCHIBaTh W XapakTepu3oBaTh TabiauuHylo ¢opmy Ileproanueckold cHUCTEMBI
XMMHYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHUSA «IJ1aBHas noArpynna (A-rpymma)» U «1o0o4yHas
noarpynna (b-rpymma)», Mamble W OosibIIMEe TEPUOJBI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpBIC
UMEIOTCd B IEPUOJUYECKONW TabiuIe, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij AApa, 00Iliee YUCiIo JIEKTPOHOB U paclpesieieHle UX 1o
3JIEKTPOHHBIM CJI0IM), OOBSICHATH OOIIMe 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX
COEIMHEHUH B Mpeziesiax MajblX [IEPUOIOB U IIaBHBIX MOATPYII C Y4ETOM CTPOCHUSI UX aTOMOB;

e KJIACCU(PHUIMPOBATE XUMUYECKHUE HJIEMEHThI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE PEAKLIUU
(10 YMCIy U COCTaBY YYaCTBYIOLIUX B PEAKIMU BELIECTB, 110 TEIUIOBOMY 3P HEKTY, 10 U3MEHEHHIO
CTENEHENW OKUCIIEHUSI XUMHUUECKUX 3JIEMEHTOB);

® XapakTepHu30BaTh (OMMUCHIBATH) OOLIME U cheludUuecKue XMMHUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, NOATBEPXKJasi ONHMCAHUE MPUMEpPAMHM MOJIEKYJISPHBIX UM MOHHBIX ypaBHEHUH
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUI;

® COCTaBISATh YPABHEHUS 3JICKTPOJIUTHUECKON TUCCOIMALIMU KUCIIOT, LIeJI0YeH U COJIeH, MOIHbIE U
COKpAIllEHHbIE ypaBHEHUs pEaKlUil MOHHOTO OOMEHa, ypaBHEHMs peakIHil, MOATBEPHIAIOLINX
CYIIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3IMYHBIX KJIACCOB;

® DACKPBIBaTh CYLIHOCTb OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKIINii;

® TIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH IPOTEKAHUS
XUMHUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHIX;

® BBHIUUCISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO 3JeMeHTa o (opMylie COEAMHEHMs, MAacCOBYIO JIOJII0 BELIeCTBa B PacTBOpE,
IIPOBOAMTH PACUETHI [0 YPABHEHHUIO XUMUYECKON PEAKIIUY;

e coOnroAaTh MpaBuja MOJb30BaHUS XUMHYECKON MOCYJ0W U J1abopaTOPHBIM 00OpYyIOBaHHUEM, a
TaK)Ke IMpaBuiia OOpAILLEHUS C BEIIECTBAMU B COOTBETCTBHHM C HMHCTPYKLHSMHU IO BBITOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHI0O M COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMHaKa U yTIeKucioro rasa);

® NIPOBOAMTH pEAKIMM, TMOATBEP)KIAIONIME KAYECTBEHHBIH COCTaB Ppa3JIWYHBIX BEILIECTB:
pacrio3HaBaTh ONBITHBIM IYTEM XJIOpUA-, OpomMua-, mMoaua-, KapOoHar-, ¢ocdar-, cuiIMkar-,
cynb(har-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUSI ¥ MOHBI M3YYE€HHBIX METAJIJIOB, IPUCYTCTBYIOIINE
B BOJIHBIX pacTBOpax HEOPraHUUYECKUX BEILECTB;

® TIPUMEHSATH OCHOBHBIE OIEpAIi MBICIUTEIbHON I€ATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
0000111eHre, CHCTEMATH3alUI0, BBISIBICHWE NPUYUHHO-CIEICTBEHHBIX CBSA3€M — A W3y4eHUsd
CBOMCTB BEIIECTB M XHWMUYECKUX PpEAKLUUH, E€CTECTBEHHO-Hay4yHbIE€ METOJAbl IIO3HAHMUS —
Ha0JII0/IeHue, U3MepeHne, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBT H MOJCKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK
YAp I https://m.edsoo0.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B
umeckas opmyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCcChl BEIIECTB. bubnuotexa [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa [JOK
HeCTBa 1O Jp https://m.eds00.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/ISIH a3JI0KEHHS e bubmorexa [JOK
A o : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoOMOHOCOB — y4€HBIi1-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa LHOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHU
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Boznyx — cmechk ra3zos. Cocras bubnmoreka [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa LHOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKkrue U XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bubmuorexa [JOK
31 «ITonydenne u coOupanue BOIOPOa,

WU3yYE€HHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo €ro U3BECTHOM bubmmorexa [JOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKI[Mi Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTre 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HI;HaCLI peHHBIz aCTBOPBHI MH;CCOBaSI bubmmorexa [JOK
5 P PEL- https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHast pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUu(UKAI, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenuue): HOMEHKIATypa,
46 cnocof(SLII) OJI )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
= H https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
bubanoreka [JOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI nosmoreka L

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 AJIEMEHTA TI0 €ro MOJ0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
> Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOsApHAS XUMHYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucnIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTpomnbnas padota Ne4 mo Teme bubnmoreka [JOK
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«CtpoeHue aroma. XUMUYECKasl CBSI3b

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
bu6mmoreka [IOK
67 TpomexyTouHas arrecTanms 1 https://m.edsogru/OOadgcbZ
68 PesepBHbIil ypok. O60011eHIE 1 1 bubnnoreka [JOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Tepuoanyueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

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

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOpPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LHOK
P . https://m.edso00.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
bu6mmoreka [IOK
14 II 7
OHATHE O THIPOJIM3E coJlen https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxcnepuMeHTAUTBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XVMUYECKUE pEeaklui B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p P https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONUCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XVUMHYECKUE PeaKIlni, JIekKaIlnue B
OCHOBE TIPOMBIIIICHHOTO CrIoco6a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
NPOIYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepucTUKa JIEMEHTOB bubmuorexa [JOK



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

VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYCHUE U bubmorexa OK
» HOIYH https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTiueckas paborta Ne 3 o reme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmorexa HOK
. v 13X https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX

32 00peHunii. XUMHYECKOe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCTBE MHUHEPATLHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmiorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«BaxHeie HEeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeie HEMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB
XuMHUYECKUEe CBONCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.eds00.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PeaRHIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[Henowmere metanb https://m.edso0.ru/00ae14b2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme
53 "XEcTKOCTL BOABI K METOEI €€ bubmmorexa [TOK
\ A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBONCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxuelmme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakiuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COETUHEHUS
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
MTOBCEJHEBHOM KU3HH YEIOBEKa https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPY’KaIOILEeH Cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
CUCTEMATH3alMsl 3HAHUH https://m.edso00.ru/00ae0dOa
67 [IpomexxyTounas arrectramus bubnmoreka [JOK
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68 PesepBublit ypok. O6o0mIeHNE U

cHcTeMaTH3aIus 3HaHuH

https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
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