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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa Mo XMMHHM Ha YpOBHE OCHOBHOI'O OOILIEro 0Opa30oBaHMs COCTABJICHA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHsS OCHOBHOM 00pa30BaTebHOM MporpaMMbl OCHOBHOI'O OOILEro
obpazoBanus, mnpexacraBieHHbix B OI'OC OOO, a Takke Ha ocHOBe (enepanbHO paboueit
HOPOTrpaMMbl BOCIMTAHMUS U C y4€TOM KOHILENLMU MpenojaBaHus ydyeOHoOro mpeamera «XUMHSA» B
oOpa3oBarenbHBIX opranusanusix Poccuiickoit @enepamuu.

IIporpamma 1o XumMuM Ja€T MNpeACTaBIEHUE O LesIX, oOmed cTpaTeruu oO0ydeHus,
BOCIIUTaHMA M PAa3BUTUA OOYYaIOLIMXCA CpeACTBAMM y4yeOHOro NpeIMeTa, YCTaHaBJIMBAET
00s13aTeNbHOE MPEAMETHOE COJEpXKaHME, MPEAYCMATPHBAET pACIpEeIeHHe €ro Mo KiaccaMm H
CTPYKTYpUpPOBaHUE 110 pa3jesiaM M TeMaM IPOrpaMMbl 110 XMMHUH, ONPEIENSET KOJUYECTBEHHbIE U
KAUECTBEHHbIC XAPAaKTEPUCTHKU COJEP)KAHUSA, PEKOMEHIYEMYIO IIOCIIEI0BATEIbHOCTh H3y4CHUS
XMMUU C Y4ETOM MEXIPEAMETHBIX M BHYTPUIPEAMETHBIX CBs3eH, JIOTMKM Y4eOHOro Impolecca,
BO3PAacTHBIX OCOOEHHOCTEW 00y4aroIMXcs, ONPENENsieT BO3MOXHOCTU IpeAMETa JUIsl pealu3aluu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOW NPOTpaMMbl Ha ypPOBHE
OCHOBHOTO 0011ero 00pa3oBaHysl, a Takke TpeOOBaHUI K pe3ynbraTaM 0OyueHHUs XMMHM Ha YpOBHE
neneil M3ydyeHuss IpeAMeTa M OCHOBHBIX BHJOB  y4eOHO-TIO3HABAaTEIbHON  J1E€ATENBHOCTH
00y4aroImerocs o0 OCBOCHHIO y4eOHOTO COCPIKaHUSL.

3HaHME XMMUHU CIYKUT OCHOBOW i (POPMHUPOBAHMS MHUPOBO33PEHHUS OOYYarolIErocs, ero
NPEACTAaBICHUH O MaTepHUaIbHOM E€IWHCTBE MHpPA, BAXKHYIO POJb UTPAOT (OpMHpYEeMbIe XHUMHUEH
NPEACTaBICHUsI O B3aUMOIIPEBPAILECHUSIX SHEPrMM U 00 3BONIOLMHU BELIECTB B MPHUPOJE, O MYTAX
peleHus r100abHBIX TPOOIeM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOW, IJHEPTETHUECKOH,
MUILIEBON U 3KOJIOTHYECKOI 6€301acHOCTH, MPOOIIEM 3IpaBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peau3alMd BO3MOXKHOCTEH Al caMOpa3BUTHS U (OPMHUPOBAHUS KYIbTYpPbI
JUYHOCTH, €€ 001Iel U PYyHKIIMOHAIbHON rPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHHE MBIIUIEHUS M TBOPUYECKUX CIIOCOOHOCTEH OO0ydaromuxcs,
HABBIKOB MX CaMOCTOSITEJIbHOM yueOHOU AESITEeIbHOCTH, SKCIEPUMEHTAIBHBIX U UCCIIE0BATEIbCKUX
YMEHUH, HEOOXOIMMBIX KaK B IOBCETHEBHOM JKM3HHU, TaK U B MPO(ECCHOHAIBHON JesITeNbHOCTH,;

3HaKOMHUT €O CHEeU(PUKON HAyYHOTO MBILIUICHHUS, 3aKJIaJbIBAa€T OCHOBBI 1IEIOCTHOTO B3IJIsfAa
Ha €IMHCTBO TMPHPOJBI U 4YeJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TaloM B (OPMHPOBAHUU
€CTECTBEHHO--HAayYHOW I'PaMOTHOCTH 00yJaroIuXcsl;

CIocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HayYHBIM 3HAHHSM,
K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOIHYECKOe 00pa3oBaHHe 00y4aroIuXCsl.

JlanHple HampaBiieHUss B OOYYEHHMHM XHUMHUU OOECHEeUMBAIOTCA CHEUMPHUKON coaepiKaHus
y4eOHOro mpeaMera, KOTOPBIH SBISETCS MeNarorMyeckd aJanTUPOBAaHHBIM OTpakeHHEeM 0a30Boii
HayKH XMMUH HA OTPEeIEHHOM JTarne e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHHsS OPHEHTHPOBAH HA OCBOCHHE
OoOy4aloUIMMUCS. CUCTEMBI TEPBOHAYATIBHBIX MOHATHM XMMHH, OCHOB HEOPraHMYECKOH XUMHUH U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHATHN OPraHU4eCKOW XUMHH.

CtpykTypa colepkaHusi NHporpaMMmbl MO XMMHH C(HOPMHPOBaHA Ha OCHOBE CHCTEMHOIO
nojaxo/a K €€ nzydenuro. CopepxaHue CKJIaIbIBACTCA U3 CUCTEMBI IOHATUN O XUMHUYECKOM AJIEMEHTE
U BEUIECTBE U CUCTEMBI MOHATHH O XUMHUYecKod peakiuu. OOGe 3TH CUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl 110 IMPHUHLMILY IOCIEAOBATEIBLHOTO Pa3BUTUS 3HAHUM HA OCHOBE TEOPETUUYECKUX
MPECTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnognyeckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YEHHUs O CTPOCHHUHU aTOMa U XUMHUYECKOU CBSI3U;

— NIPEJICTABICHUN 00 3IEKTPOIIUTHUECKON AUCCOLMAILIUY BELIECTB B PaCTBOPAX.



Teopernueckne 3HaHUS pacCMaTpUBAIOTCS HA OCHOBE OMIIMPUYECKH IIOJYYEHHBIX MU
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEAOBATEIBHO OT OJAHOTO YPOBHS K JAPYrOMY, BBIOJIHSS
(GyHKIMN OOBSICHEHUS M TPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U NOJYYCHHS N3Y4aeMbIX BELIECTB.

OcBoeHre MOpPOrpaMMbl IO XUMHH CHOCOOCTBYET (DOPMUPOBAHHIO MPEJICTABICHHUS O
XUMHUYECKON COCTAaBIAIOIIEH HAaydHOM KapTHUHBI MUpa B JIOTHKE €€ CHCTEMHOM MpUPOJBI,
LIEHHOCTHOTO OTHOILIEHHMS K HAaydHOMY 3HAaHHI0O M METOJaM I103HaHUs B Hayke. V3yueHue Xumuu
MPOUCXOANUT C MPUBJICUCHUEM 3HAHUN M3 paHee M3YYCHHBIX Y4EOHBIX MpeAMeToB: «OKpyKarolui
Mup», «buonorus. 5—7 knaccb» U «Pu3uka. 7 Kjiacce».

[Ipy u3yueHUM XUMHH HPOUCXOAUT (POPMUPOBAHHE 3HAHHI OCHOB XMMHUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEIHHOCTH YEJIOBEKAa M KaK OJHOTO M3
KOMIIOHEHTOB MHUPOBOU KYJIbTYpHhI. 3a/1adya y4eOHOTO MpeaMeTa COCTOUT B (OPMUPOBAHUH CHUCTEMBbI
XMMHAYECKUX 3HAHUH — BaXHEWIIHMX (HaKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX IOJIOKEHHH,
JOCTYIHBIX 00001IeHNIT MUPOBO33PEHYECKOT0 XapaKTepa, A3blKa HayKH, B MPUOOIIEHUU K HAYYHBIM
METOAaM MO3HAHUS TPH W3YYEHUH BEUIECTB M XUMHUYECKUX PEaKiuid, B OPMHUPOBAHUHU U PA3BUTUU
MO3HABaTENbHBIX YMEHUH W UX TOPUMEHEHHH B Yy4eOHO-TIO3HABATENBHOM U y4eOHO-
UCCIIEIOBATEIILCKON JIeATEIIbHOCTH, OCBOCHHM TPABWJI O€30MacHOT0 OOpalIeHHs C BEIIECTBAMH B
MOBCEHEBHOM KU3HU.

[Ipy wu3ydyeHuM XMMHHM Ha YPOBHE OCHOBHOIO 0O0LIEro oOpa3oBaHMsI BaKHOE 3HAYEHUE
npuoOpeny Takue 1eNt, Kak:

— (opmHpoBaHNE UHTEIJIEKTYaJbHO pPAa3BUTOW JMYHOCTH, TOTOBOM K caM000pa3oBaHMIO,
COTPYIHHYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PEHICHUN, CIOCOOHON alanTUpOBaThCsi K OBICTPO
MEHSIOLIMMCS YCIIOBUSIM KHU3HU,

— HANpaBJICHHOCTh OOYYEHHs Ha CHCTEMaTHYecKoe mpuoOuieHne oOydaromuxcs K
CaMOCTOSITENTLHON TO3HABATEIBHOW NEATENFHOCTH, HAYYHBIM METOJAaM IO3HaHUS, (HOPMHUPYIOUIIM
MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUH;

— ofecrneyeHue yciIOBUH, CHOCOOCTBYIOIIMX HPHUOOPETEHUI0 OOy4aroIMMUCS — OIbITa
pa3sHOOOpa3HON JAeATeNbHOCTH, MO3HAHUSA M CAMOIO3HAaHUS, KIHOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMITETEHIIHMI), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JJISl PA3IMYHBIX BUIOB JICATEIBHOCTH;

— (opmupoBanue o0mel (YHKIMOHATBFHON M €CTECTBEHHO-HAyYHOW TI'PAaMOTHOCTH, B TOM
qlclie YMEHUH OOBSCHATH U OLIEHUBATh SBJICHUS OKPYXAIOIIET0 MHpA, UCIOIb3yd 3HAHUS U OIBIT,
MOJIy4YEHHbIE TIPU U3YYEHUU XUMUH, IPUMEHSITh UX MPHU PELICHUH MPOoOJieM B MOBCETHEBHOM KU3HU
U TPYLOBOU JEATEIBHOCTH;

— (QopmupoBaHue y OOy4arouMxcs T'yMaHHCTUYECKHX OTHOLIEHWH, MOHHMMaHUS LEHHOCTH
XUMUYECKUX 3HAaHUM Ui BBIPAOOTKM HKOJIOTMYECKU IIeIeCOO0Pa3HOro IOBEAECHUS B OBITY U
TPYIOBOH EATEIBLHOCTHU B LIEJIIX COXPAHEHHUS CBOETO 3/10POBbsI U OKPYKAloIIel MPUPOJIHOMN CpeIbl;

— pa3BUTHE MOTHBALIMK K O0YYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIO U CAaMOBOCIIMTAHHUIO Ha
OCHOBE YCBOEHHS OOLIEYETIOBEUECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiist U
HAINpaBJIEHHOCTH JaJIbHEHIIIEro 00ydeHus..

OOmiee uyuciio YacoB, OTBENEHHBIX S M3YUYEHUS XUMHM Ha ypOBHE OCHOBHOTO OOIIEro
obpasoBanwus, cocrasiser 136 gacoB: B 8 kimacce — 68 wacoB (2 wyaca B Hememo), B 9 kiacce — 68
JacoB (2 Jaca B HEJIEIIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHauYa/JbHbIE XMMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XUMHUM B )KM3HU 4YEJIOBEKAa. XUMHS B CUCTEME HayK. Tena u BEIECTBa.
@duznueckue CBOWCTBa BeUIeCTB. ArperaTHoe cocTosiHue BemecTB. [loHsaTue o Merogax mo3HaHus B
xuMuu. YucTeie BemecTBa u cMecu. CriocoObl pasieieHus] CMECei.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE A1eMeHThl. CUMBOJIBI XUMHUYECKUX 3J1eMEHTOB. IIpocThie n
CJIOXHBIE BelleCTBa. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumunueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeuecTB. OTHOCUTENIbHAsA aToMHas Macca. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. MaccoBas
J10JI1 XUMUYECKOTO JIEMEHTA B COCIUHEHUH.

KommnuectBo BemiectBa. Monbs. MossipHass Mmacca. B3anMOCBsA3b KOJIMYECTBA, MACChl U YHCIIA
CTPYKTYPHBIX €IMHUI] BellecTBa. Pacuérhl no ¢popMynaM XUMHUUECKUX COCTUHEHH.

dusnueckrue M XHUMUYECKHE SBJICHMUsS. XHUMHMUYECKas peakuus M €€ NpU3HaKu. 3aKOH
COXpaHEHHUsI MacChl BeIIECTB. XHMHYECKHWE ypaBHeHUsA. Kiaccupukanus XUMHUYECKHX pPEaKIuid
(coemuHeHus, pa3IoKeHUs, 3aMEIIICHUS, OOMEHa).

Xumuueckuii Ikcnepumenm:

3HaKOMCTBO C XHMHYECKOW NOCYIO#, mpaBWiiaMd paboThl B JlabopaTopuu U HpuémMamu
oOparieHusi ¢ JabopaTopHbIM O0OPYIOBAaHHEM, H3YYEHHE M OINUCaHWe (PU3MUECKUX CBOMCTB
00pasIoB HEOPraHWYECKUX BEIIeCTB, HaOmogeHUe (Qu3nyeckuxX (MIaBJICHHE BOCKA, TasHUE JIbIA,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE U KOHJEHCAlUs BOJAbI) U XUMHYECKUX (TOpPEHHE CBEYH,
NpPOKaJMBAHHE MEIHON MPOBOJIOKH, B3aMMOJCHCTBHE Melia C KHCJIOTOH) SBJICHHM, HAOMIOACHUE U
ONKCAaHUE MPU3HAKOB MPOTEKAaHUS XUMHUECKMX peakuuil (pas3jioKeHHE caxapa, B3auMOJICHCTBUE
CEpHOM KHCIOTBI C XJOPUAOM Oapus, pasnokenue ruapokcuma Mmeaud (lI) mpu HarpeBanuw,
B3auMojieiicTBUE kene3a ¢ pactBopoMm coiu meau (1), uzydeHue cnocoOoB pasneneHus cMecei: ¢
MOMOIIbI0 MarHuTa, (GUIBTPOBAHWE, BHIMAPUBAHUE, AUCTUILIALMSA, XpoMmarorpadus, MpoBeIeHUE
OYUCTKM TIOBAapEHHOM cOJM, HAOMIOJEHWE U ONMCAHME PE3yIbTaTOB IPOBEACHUS OIBITA,
WLTIOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MACChl, CO3JaHUE MO/ MOJIEKY (IIapOCTEPKHEBBIX).

Basknelilmue npeACTaBUTEH HEOPIAaHMYECKUX BELIEeCTB

Bo3znyx — cmeck razos. CocraB Bo3myxa. Kuciaopon — 2JI€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kuciopopa B mpupoje, GpHU3MYECKHe M XMMHYECKUE CBOWCTBA (PEaKIUU TOPCHUS).
Oxcunpl. [Ipumenenue kuciopopa. CrnocoObl MOMYydeHHs KHCIOpoJa B JIaDOpaTopuu |
npoMblluIeHHOCTH. KpyroBopor kucimopona B mpupoae. O30H — auioTpomHas MOAU(PHUKALUSL
KHCIIOPOJa.

TennoBoit 3¢pdeKkT XuMHUUEeCKON peakiud, TEePMOXUMHYECKHE YpaBHEHHUS, DJK30- H
SHIOTEPMHUYECKUE peakuuu. TOmIMBO: yroib W METaH. 3arpsi3HEHHE BO3/yXa, YCHIIEHUE
MapHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon — snemeHT u nmpoctoe BeniecTBo. HaxoxxaeHue Booposia B mpupoje, Gpuzndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MmostyueHus. KuciaoTsl u comu.

MonspHblit 00b€M Ta30B. Pacu€Thl 0 XUMUYECKUM YPAaBHEHHSIM.

®usnueckne CcBOMCTBa BOAbl. Boma kak pacrBoputrens. PactBopbel. HacklmeHHble H
HEHACBIIIEHHbIE pacTBOpBL. PacTBOpUMOCTH BelIeCTB B BoJe. MaccoBast 10Js BELIECTBA B pacTBOPE.
Xumuyeckue cBorcTtBa BoAbl. OcHOBaHus. Poiib pacTBOpOB B MPHUPOJIE U B JKU3HH YEIOBEKA.
Kpyrosopot Boas! B ipupojie. 3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanus Heopranmueckux coeauHeHuid. Oxcunbl.  Kmaccmdukamuss  OKCHIOB:
cosieoOpasyromie (OCHOBHBIE, KHCIOTHBIC, aM(OTepHBIE) M Hecoseobpasyromme. HomeHkmaTypa
okcuoB. dusnyeckue ¥ XUMUYECKUE CBOMCTBA OKCUIOB. [lonyueHne okcuIoB.

OcnoBanusa. Krnaccupukamuss OcCHOBaHMM: MIENOYM M HEPACTBOPUMBIE  OCHOBAHWUSL.
Homenknatypa ocHoBanuii. ®Duznyeckue M XUMUYECKUE CBOWMCTBAa oOcHOBaHuU. [lomydeHue
OCHOBAaHM.



Kucnorel. Knaccuduxamust kucnor. Homenknarypa kucnor. Dusnueckue W XUMHUYECKUE
cBOMCTBa KUCIOT. Psa aktuBHOCTH MeTaiuioB H. H. bekerosa. [lonyuenue kucnor.

Conu. Homenknatypa cosieil. ®u3nyeckue 1 XuMHuueckue cBoiictpa cosneid. [lomydyenue coneit.

I'eneTnueckas cBsI3b MEXAY KIaCCAMU HEOPTraHUUECKUX COCTUHEHUI.

Xumuueckuii 3kcnepumenm:

KaueCTBEHHOE OTpEJeNICHuEe COJIEpPKaHUd KHUCIOpoJa B BO3JyXe, MOJIydeHHe, coOupaHue,
pacro3HaBaHWE M U3YYEHHE CBOWCTB KHCIOpPOJa, HAONIOJACHHWE B3aUMOJCHCTBUS BELIECTB C
KHCIIOPOZIOM W YCJOBUS BO3HHKHOBCHHS M TPEKpaIllleHHs TOpeHus (moxapa), O03HAaKOMJICHHE C
o0pa3laMi OKCHJOB M ONKMCAHUE MX CBOMCTB, MOJy4YeHHE, COOMpAHHUE, pacIO3HABAHHE W M3y4YCHUE
CBOMCTB BOjJOpojaa (ropenue), B3aumojeicTBHe Bomopoma ¢ okcumom wmemu (1) (BozamoxHO
UCIIOJIb30BaHNE BHEOMATEpUalioB), HaOMOAeHHE OOpa3loB BEHIECTB KOJIMYECTBOM 1 MO,
UCCIIeJIOBaHHE 0COOEHHOCTEN PAaCTBOPEHUS BEUIECTB C PA3IMYHOM pacTBOPUMOCTHIO, IPUTOTOBJICHHE
pacTBOpPOB C ONPENEIEHHON MAacCOBOW JOJEl pAacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOIBI C
MeTaiaMu (HaTpueM M KaibliieM) (BO3MOXHO HCIOJB30BaHUE BHAEOMATEPUANIOB), HCCIEI0OBaHUE
00pa3lloB HEOPraHWYECKHX BEUIECTB pA3IMYHBIX KJIACCOB, HAONIONEHUE W3MEHEHHS OKpPACKU
HHIMKATOPOB B pPAcTBOpax KHUCIOT W INEJIOuYeH, u3ydeHue B3aumopeinctBus okcuma memu (I1) ¢
pacTBOPOM CEpHOM KHUCJIOTBI, KHUCJIOT C MeTalylaMHM, peakUuuid HeWTpalu3aluuy, [OoJIy4eHHe
HEpPacTBOPUMBIX OCHOBAHM, BBITECHEHHWE OJHOIO METajula JPYrUM U3 pacTBOpa COJIM, pELIeHUE
AKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHelI1e KJ1acChl HEOPraHMUECKUX COCTUHEHUI».

IMepuonuveckuii 3axkoH u Ilepumoamyeckasi cucremMa xumMudyeckux 3iementoB . H.
Menpeneea. Crpoenune aromMoB. XuUMHYeCKas CBfA3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKU KiIacCU(PUKALMKU XMUMHUYECKUX 3JIeMEHTOB. lloHATHE O rpymmax CXOIHBIX
3NIeMEHTOB (LIETIOYHBIC U INEJIOYHO3EMENIbHBIC METAJUIbl, TaJOreHbl, HHEPTHBIC Ta3bl). DICMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUBI U TUAPOKCHUIBL.

[Iepnonnueckuii 3akoH. [lepnonnueckas cucrema xumudeckux aemeHnTos /I, 1. Menneneesa.
Kopotkonepuoanas u nnuHHonepuoanas Gopmsl [lepuonnyeckoil CHCTEMbl XUMHUECKUX AJIEMEHTOB
H. U. MenneneeBa. Ilepuonsr u rpynmbl. OU3MYECKHl CMBICT MOPSIKOBOIO HOMEpa, HOMEPOB
NepHo/ia U TPYMIIbI AIEMEHTA.

Crpoenune atomoB. CocraB aromMHbIX saep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obonouek atoMoB mepBbIx 20 xuMuyeckux aneMeHToB llepuoanueckoii cucremsr JI. 1. Mennaeneena.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa MO ero mnosiokeHuto B Ilepmonmueckoin cucreme [[. U.
Menneneena.

3aKOHOMEPHOCTH HM3MEHEHMsI pajuyca aTOMOB XHMHYECKHX 3JEMEHTOB, METAJUIMUECKHX U
HEMETaJUIMYECKUX CBOWCTB M0 TPYIIAM U MIEpUOaM.

3nauenue [lepuonuyeckoro 3akoHa u [lepuoauyeckoil cucTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTus HayKu U npakTuku. 1. 1. Mennenees — yd€HbIN U IpayKJaHUH.

Xumunueckasi cBs3b. KoBaneHTHas (MoJisipHas U HEMOJISIpHAs) CBA3b. DIEKTPOOTPULIATENLHOCTD
XUMUYECKUX 3JIEMEHTOB. IOHHAas CBA3b.

Crenenb okucienusi. OKUCIUTETbHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipoiecchl oKuCIeHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

U3y4eHHe o0paslioB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOAEHCTBIE THIIPOKCUIA IIMHKA C
pacTBOpamMH KHCIOT U ILIEN0Yel, IPOBEJACHHUE OIBITOB, MIITIOCTPUPYIOLUIUX MPUMEPbl OKUCIUTEIbHO-
BOCCTAHOBUTEIILHBIX peakiuii (ropeHue, peakiiuu pa3iokeHUs, COCTUHCHHS).

Meostcnpeomemnmnuie cea3u

Peanuzanust MeXnpeAMETHBIX CBsI3ed MPU M3YYEHUH XUMHUU B 8 Kilacce OCYIIECTBISETCS Yepes
UCTIONB30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX MOHITHN, TaK W TOHSTHH, SBISIOMIUXCS
CUCTEMHBIMHU TUTSt OTJIEIbHBIX IpeIMETOB €CTECTBEHHO--HAY4YHOT' O LUKJIA.



OOmue ecTecTBeHHO--HAyYHBIC MOHSTHUS: HAYYHBIM (PaKT, TUIIOTE3a, TEOpHs, 3aKOH, aHAJH3,
CHHTE3, KJIaccu(UKaIMs, IepUOIUIHOCTh, HA0II0IeHNE, SKCIIEPUMEHT, MOJICINPOBAHNE, U3MEPEHUE,
MO/JIETb, SIBIICHUE.

®usuka: MaTepus, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHJA, HW30TOIbI,
PaIMoaKTUBHOCTh, MOJIEKYIA, SIEKTPHUYECKHUH 3apsi]], BELIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE
BEIIECTBA, ra3, PU3NYECKUE BEIMYNHbI, €IUHUIBI U3MEPEHUS, KOCMOC, IIaHEeThI, 3BE3/1bI, COHIIE.

buonorus: gorocunres, apixanue, buocdepa.

I'eorpadus: atmocdepa, runpochepa, MUHEpaabl, TOPHbIE MOPOAbI, MOJIE3HbIE HCKOIAEMBbIE,
TOILJINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peaKkUus

[Tepuonuueckuit 3akoH. [lepuonnueckas cucrema xumudeckux siementoB 1. 1. Menneneena.
Crpoenue aromMoB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XMMHYECKUX 3JIEMEHTOB IEPBBIX TPEX
NEPUOJIOB, KalMs, KaJlbliUg W HUX COCAUHEHUNW B COOTBETCTBUU C IIOJIOKEHHUEM DJIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUABl XUMHUYECKOW CBsI3W. THIBI KPUCTAUIMYECKHX PEHIETOK,
3aBHCHMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMUECKOMN PElIETKY U BUJIA XUMHUYECKOM CBSI3U.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIeCTB. XUMHUYECKHUE CBOMCTBA BEUIECTB,
OTHOCSIIIUXCSI K pa3IMYHbIM KJlaccaM HEOpPraHWYECKUX COCAUHEHMM, TIeHeTHYecKas CBS3b
HEOPTaHUYECKUX BELIECTB.

Knaccugpukamust XMMAYECKHX pEeaKkIuid MO Pa3IuyHbIM IMpH3HaKaMm (TI0 YUCIYy M COCTaBy
YYaCTBYIOIIUX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3()(eKTy, Mo U3MEHEHHUIO CTENeHEW OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB, 110 00OpaTHUMOCTH, 10 YYacCTHIO Karajau3aTopa). DK30- U SHIAOTEPMUUYECKUE
peakuu, TEPMOXUMHUYECKUE YPAaBHEHUSI.

[loHsAiTHE O CKOPOCTH XHMMHYECKOW peakuuu. IloHstHe 00 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHATHEe O TOMOTeHHBIX U TeTepOreHHbIX peakuusax. [loHsTue o karanuse.
[Tonsitue o xuMuyeckoMm paBHOBecuU. DaKTOPBI, BIUSIOUIME HA CKOPOCTh XUMHUYECKON peakiuu U
MIOJIO’KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTETBbHO-BOCCTAHOBUTENBHBIE  PEAKIMH, JJIEKTPOHHBIM  OallaHC ~ OKHCIUTENbHO-
BOCCTAHOBUTENbHOM peakuuu. CocTaBieHHWE YPaBHEHHMH OKHCIWUTEIbHO--BOCCTAHOBHUTENIbHBIX
peaxiuii ¢ UCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopusi 3IEKTPOIUTHUECKON JTUCCOLMALMU. OJNEKTPOJIUTHI W HEIEKTPONUTHL. KaTuoHsl,
aHMOHBL. MeXaHH3M JIMCCOLIMAlMU BEIIECTB C Pa3IMUHBIMM BUJAAMU XUMHYECKON cBA3H. CTeneHb
muccoruanyy. CuiabHbIe U clla0ble 2IEKTPOTUTHIL.

Peakuun wmoHHoro oOMeHa. YcCIOBHS NPOTEKaHUs peakUUil HMOHHOrO OOMEHa, IMOJHbIE U
COKpalll€éHHbIE HOHHBIE ypaBHEHMs peakuuil. CBOWCTBAa KHCIOT, OCHOBAHMI W COJEH B CBETE
MIPEICTABICHUN 00 AIEKTPOTUTHIECKON arcconnanui. KauecTBeHHbIE peakiiuu Ha HOHBI. [loHsTHE O
TUAPOJIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAKOMJIEHUE C MOJAEIIAMH KPUCTAINIMYECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB — METAJIIOB
u HemetauioB (rpadura W anMmasa), CIOXKHBIX BEIIECTB (XJOpHIAa HATpHs), HCCICIOBaHHE
3aBHCHUMOCTH CKOPOCTU XMMHUYECKOH peakIMu OT BO3ACUCTBUS Pa3INYHbBIX (PAaKTOPOB, UCCIEIOBAHUE
AJIEKTPONPOBOIHOCTH PACTBOPOB BELIECTB, Mpollecca IUCCOLMALMU KUCIOT, ILIeJo4eld U cosei
(BO3MOKHO MCHOJIB30BAHUE BUICO MATEPHUAJIOB), TIPOBEICHHE OMBITOB, MILTIOCTPUPYIONIUX MPU3HAKH
NpOTEKAaHUs PeaKInii HOHHOTO oOMeHa (0Opa3oBaHHMEe OCaJIKa, BBIICICHUE Ta3a, 00pa3oBaHUE BOJIBI),
OMBITOB, WUIIOCTPUPYIOIIUX HPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid (TropeHue,
peakuuu pasioXKeHHs, COECIUWHEHMs), pPACIIO3HABAHHWE HEOPraHWYECKHMX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX PEAKIMI Ha UOHBI, PEIIEHNE HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanabl U X coeIUHEHUS

OO6mas xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIECHU
okucienusi. CtpoeHue M (pU3MUECKHE CBOMCTBAa MPOCTHIX BELIECTB — TaJIOTEHOB. XHUMHYECKHE



CBOMCTBA Ha NpUMEpe XJopa (B3aUMOACHCTBHE C METalaMH, HEMETaJUIaMH, IIeJ0YaMHu).
XnopoBoaopon. CossiHasi KUCIOTa, XMMHYECKUE CBOMCTBA, IMOJIy4YyeHUEe, NpuMmeHeHue. [leiicTtBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OpraHu3M 4ejoBeKa. BaxHelliue XJOpuabl M UX HAXOXKACHHUE B
IIPUpOJIE.

OOmas xapaktepuctuka 3iemMeHTOoB VIA-rpynmbel.  OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble creneHu okucieHus. CrpoeHue U (uznyeckue CBOMCTBa NPOCTBIX BEIIECTB —
KHCJIOpO/ia ¥ Cepbl. AJUIOTPOIHbIE MOTU(PHUKAIIMHA KACIOPOAa M Cepbl. XMMHUECKUE CBOMCTBA CEPHI.
CepoBoniopoJi, cTpoeHue, puznyeckue U XuMUYeckre cBoiicTBa. OKCUABI Cepbl KaK MPEeACTaBUTEIH
KHUCIOTHBIX OKcuaoB. CepHas KucloTa, (U3MYECKHe W XHWMHUYECKHE CBOMCTBa (00mue Kak
NpeACTaBUTEN KJlacca KUCIOT M creuuduyeckue). XUMUYECKHE peakluH, JeXallde B OCHOBE
NPOMBIIIJICHHOTO croco0a TMoiydeHus: cepHoil Kucnothl. llpumeHenue cepHoit kuciotel. Conn
CEpHOM KMCJIOTHI, KaUeCTBEHHAas peakius Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ coelMHEHUH B
npupojie. XUMHYECKOE 3arpsi3HEHUE OKPYKaroIel Cpeibl COETUHEHUSAMU Cepbl (KUCIOTHBIE T0XK/IH,
3arps3HEHUE BO3yXa M BOZOEMOB), CIIOCOOBI €ro MPEAOTBPAIICHHUS.

OOmass  xapakTtepucThUKa d3JeMeHTOB VA-rpymmbl.  OcoOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHbIe CTENEHH OKUCIEHMS. A30T, paclpocTpaHeHHe B NpUpoje, (U3NYecKre U XUMHUECKUEe
cBoiictBa. Kpyroopor asora B mpupoae. AMMHaK, ero (U3NYECKUe U XHMHUYECKHUE CBOMCTBA,
nojydyeHue U npumenenue. Conu aMMOHHMS, UX (PU3MUECKUE U XHUMUYECKHUE CBOMCTBA, IPUMEHEHHUE.
KayecTBeHHass peakius Ha HMOHBI aMMOHHs. A30THas KUCIOTa, €€ MOJydeHHe, (U3NYECKHE U
XMUMHYECKHE CBOWCTBa (0OLIMEe KakK IPEICTAaBUTENs Kiacca KUCIOT U crenuduyeckue).
Hcnonp3oBaHue HUTPATOB U COJIEH aMMOHUSI B Kay€CTBE MUHEPAJIbHBIX yH0OpeHui. XuMHUecKoe
3arpsi3HEHHE OKPY’Kalollel cpebl COSNHEHUSMH a30Ta (KMCIOTHBIE I0XKIH, 3arps3HEHUE BO3yXa,
no4Bbl ¥ BogoéMoB). Docdop, atoTponubie Moaudukamyu Gocdopa, Gpusndeckue ¥ XUMHICCKHUES
cBoiictBa. Oxcua docdopa (V) u dochopHas kuciaoTa, HU3MUECKHE W XMUMHUYECKHE CBOMCTBA,
nonydenue. Micnonp3oBanue GpochaToB B KaUeCTBE MUHEPATBHBIX YIOOPEHUH.

OOmas xapaktepuctuka 3ieMeHToB |VA-rpynmbel. OcoOEHHOCTHM CTpPOEHHS aTOMOB,
XapaKTEepHbIE CTENEHU OKHCIEHUs. YTIIepoJ, aUIOTpPONHbIE MOJIM(DUKAINK, PACIPOCTPAaHEHHUE B
npupoze, GU3NUECKue U XUMHUYECKHe cBoicTBa. Azxcop6uus. KpyroBopor yrieposa B mpHupoje.
Oxcuapl yriepona, UX (QU3MYECKHE U XMMHUYECKHE CBOWCTBA, JEWCTBHE HA JKUBBIE OPraHU3MBbI,
HoJNydeHHe W TNpPHUMEHEHHEe. DKOJIIOrMYeCKHe MpolieMbl, cBsizaHHble ¢ okcuaoMm yriepoxaa (I1V),
TUMNoTe3a TII00ATbHOTO MOTEIJICHUST KJIMMaTa, TapHUKOBBIN 3 deKT. YronpHas KUcI0Ta U €€ COJH,
ux (uznyeckre U XMMHUYECKHE CBOWMCTBA, MOJy4YeHHE M NpuMeHeHue. KauecTBeHHast peakuus Ha
KapOoHaT-uoHBL. Mcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO035UCTBE.

[lepBoHavanbHble MOHATHS OO0 OPraHMYECKHMX BELIECTBAX KaK O COEAMHEHMSIX Yriepoja
(MeraH, 9TaH, STWIICH, alETUIICH, dTAHOJN, TIIUIEPUH, YKCYCHas KucioTta). [IpupoaHbIe MCTOYHUKH
yriieBo0poioB (Yroib, IPUPOIHBIA ra3, He(Th), MPOAYKTHI MX MepepaboTKH (OCH3MH), UX POJIb B
ObITY M NPOMBIIIICHHOCTH. [loHATHE O OMOJIOrMYEeCKM BaXKHBIX BEIIECTBAaX: >XKHUpax, OelKax,
yriaeBoJax — M HUX pOJM B JKU3HU 4YelloBeKa. MaTepuaibHOE €JUHCTBO OPraHMYECKUX H
HEOPraHUYECKUX COEIMHEHUH.

Kpemuuii, ero ¢pusnyeckue 1 XMUMUYECKHUE CBOWCTBA, MOJIydeHHE U npuMeHeHue. CoequHeHus
KpeMHHst B mpupoje. O0mme npencraBieHus o0 okcune kpemuus (IV) m kpemHueBOW Kuciore.
CunukaTsl, HMX HCIOJb30BaHHE B OBITY, B IPOMBIIUIEHHOCTH. BakHellne CTpOuTelbHbIe
MaTepuaibl: KepaMHKa, CTEeKJIO, IIeMeHT, OeroH, kene3o0eToH. [IpoGiembl Ge3omacHOro
UCIOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCEITHEBHOM JKU3HH.

Xumuueckuii yIkcnepumenm:

U3y4YeHue o0pa3lloB HEOPraHWYECKUX BELIECTB, CBOMCTB COJSHOM KHCIOTBI, IPOBEIECHUE
KAueCTBEHHBIX pEaKUUid Ha XJOPUA-UOHBI U HaOJIOJEHHE MPU3HAKOB UX IPOTEKAHUS, OIBITHI,
oTpaxaromue (QU3nYecKue W XUMHYECKHE CBOMCTBA TAJIOTEHOB M WX COEAWHEHHUH (BO3MOXKHO
UCIIONb30BaHHE BUJICOMATEPHAIOB), O3HAKOMICHHE C o0Opa3laMu XJOpUIOB (TaJOTCHHUJIOB),
O3HAaKOMJICHHME C o0pa3uamum cepbl ©u €€ COeAMHCHUSIMH (BO3MOXKHO — HCIIOJIb30BAHHUE



BUJCOMATEpHaNioB),  HaAOMIOJeHWEe  mpolecca  OOyraMBaHUS — caxapa  [OA  JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHON KHCIIOThI, M3YYCHHE XHUMHUYECKUX CBOWMCTB pPa30aBICHHOW CEpPHOU
KHUCJIOTBI, MpPOBEIEHHE KAYeCTBEHHOH peakuuu Ha cyinb(}aT-uoH W HaOJMIOACHUE MpH3HaKa e¢
NPOTEKaHusl, O3HAKOMJIEHHE C (U3MYECKUMHU CBOMCTBaMU a3oTa, Qocdopa M HX COCAUHEHUH
(BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPHAIOB), Oo0Opas3laMu a30THBIX U (OCHOPHBIX YyHOOpEHMUI,
nojiyueHue, cobupanue, pacno3HaBaHue U U3y4dEHUE CBOICTB aMMHaKa, MPOBEACHUE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHUS B (pochaT-UOH U U3yUeHHUE MPU3HAKOB UX MPOTCKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI C MEIbi0 (BO3MOXHO HCIIOJIb30BAHUE BHUICOMATEPUAIOB),
U3y4eHHE MOJEJNeH KPUCTAIUIMYECKHX peIETOK anmasa, rpadurta, (ynnepeHa, O3HAKOMIICHHE C
MPOLECCOM  aJCOpPOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOHCTBOM
IIPOTUBOrasa, INOJy4yeHHE, coOMpaHHe, PACIIO3HABAHME W HM3YYEHUE CBOMCTB YIJIEKHUCIOrO rasa,
MIPOBEJICHNE KAaueCTBEHHBIX peakuuil Ha KapOOHAT M CUJIMKAT-MOHBI M M3y4YCHHE MPU3HAKOB HX
NpPOTEKaHUsl, O3HAKOMJIEHHE C MPOAYKUHMEH  CHJIMKATHOM  IPOMBIIUICHHOCTH, pEIlIeHUe
SKCIIEPUMEHTAJIbHBIX 33/1a4 [0 TeMe «BaxkHeile HeMeTallyIbl U UX COSIUHEHUS».

MeTta/uibl M UX COeIMHEHUS

OO01as XxapakTepuCcTUKa XUMHUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHHMH UX TOJOXKEHHS B
[lepuonnueckoir cucreme xuMuueckux d3yeMeHToB [I. M. MeHnneneeBa M CTpPOEHHs aTOMOB.
Crpoenne wmetamioB. Mertainyeckas CBSI3b M METAUIMYECKas KPUCTAIMYECKas pemeTka.
DNEKTPOXUMHUUECKUHN Psi/i HANIPSKEHUN MeTauioB. @U3NUYECKUe U XUMHUYECKHE CBOMCTBA METAJIIOB.
OO6mue crnocoObl monydeHHs MeTauioB. [IoHSATHE O KOpPpO3WM METAlIOB, OCHOBHBIE CIOCOOBI
3aluThl UX OT Koppo3uu. CruiaBel (CTallb, YyTyH, JIOPATIOMHHAN, OpOH3a) U UX MIPUMEHEHHE B OBITY
Y IPOMBIIIEHHOCTH.

[[lenounbie MeTaiuibl: noJioxkeHue B Ilepuonnueckor cucreMe XxumMudeckux anemeHtos /. U.
MenzeneeBa, CTpO€HUE UX aTOMOB, HaXOXJAeHHE B npupoae. Ouznyeckne U XMMUYECKHUE CBONCTBA
(na mpumepe HaTpus U Kanus). OKCHUIBI U THAPOKCUIBI HATPUSA U Kaimus. [IpuMEHEHHE IMIeTOYHBIX
METAJIOB U UX COEIMHEHUH.

[IlenoyHO3eMeENBbHBIE METAJIBI MarHUM M KaJdbUUW: TOJIOKeHHE B lleproanueckoi cucreme
xumudeckux siemeHtoB J[. M. MenzaeneeBa, CTpO€HHME HX AaTOMOB, HAaXOXJACHHE B MPHUPOJE.
dusryecKre U XMMUYECKHE CBOMCTBA MarHus M Kalblins. BaxkHel e coeJuHeHNs Kaablius (OKCH/I,
THIIPOKCH]I, COJH). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHUSI.

AmoMmuHuii: mnonoxkenue B Ilepumonnueckol cucreMe xumuuyeckux dnemenros [l W
MengeneeBa, CTpO€HHE aToMa, HaxoxkJaeHue B mnpupone. dusmyeckne M XUMHUYECKHE CBOMCTBA
anroMuHusA. AM(OTEepHBIE CBOWCTBA OKCHAA U TUAPOKCHIA ATTFOMUHUSI.

Kenezo: nmonoxenue B [lepuonnueckoit cucreme xumuueckux snementoB J[. . Menzaeneesa,
CTpPOEHME aToMa, HaXxO)KJeHue B mpupoje. Pu3nyeckue U XMMHUECKHE CBOMCTBA xkene3a. OKCHIIbI,
ruapokcunl u conu xenesa (1) u sxemesa (111), ux cocras, cBOWCTBA U MOTyYEHHUE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHHE ¢ Oo0Opa3laMd METalIOB M CIIaBOB, UX (PU3NYECKUMHU CBOWCTBAMH, U3yUCHHE
pe3yNbTaTOB KOPPO3HH METAUIOB (BO3MOXKHO HCIIOJB30BaHHE BHUICOMATEPUATIOB), OCOOCHHOCTEH
B3aUMO/ICHCTBUS OKCUJIA KAJIBIMS U HATPHUS C BOJIOH (BO3MOKHO HCIOJIb30BAHUE BUICOMATEPHAIIOB),
UCCIIEJIOBaHUE CBOICTB JKECTKOM BOJBI, MpoIlecca TOpeHHUs jKejae3a B KUCIOpoJe (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB), MPU3HAKOB MPOTCKAHMS KAYCCTBEHHBIX DPEaKIUH Ha HOHBI:
MarHus, KaubIHs, aTFlOMUHNS, HHKa, sxkese3a (1) u xenesa (1), meau (1), HabmogeHne U onucanue
MPOLIECCOB OKpAIIMBaHUs TUIAMEHM MOHAMU HATPHSs, KalUs U KaiblMs (BO3MOXKHO HMCHOJb30BaHHE
BHJICOMATEPHAIIOB), HCCeAOBaHNE aM(OTEPHBIX CBOWCTB THPOKCHIA ATIOMHUHHS W THIPOKCHIA
LIMHKA, pEIICHUE SKCIEPUMEHTAIBHBIX 33]a4 10 TeMe «BaxxHel e MeTalibl U UX COSAUHEHUS».

XHuMHS U OKPY/KAKIIASA CpeAa

Bemectsa u marepuansl B NMOBCEIHEBHOM JKM3HM 4YeEJIOBEKAa. be30IMacHOe HCIIOIb30BaHUE
BEIIECTB U XMMHUYECKUX peakiuii B ObITY. [lepBast moMoIs Mpyu XMMHYECKUX 0)KOTaX U OTPABICHUSX.

XUMHUECKOE 3arpsi3HEHUE OKpYKawollew cpenbl (mpenenbHas IOMyCcTHMash KOHILIEHTpaLus
BemecTs, Aanee — [1/1K). Posib XxuMuu B perieHr 3KOJIOTHIECKUX TPOOIIEM.



Xumuueckuii sIkcnepumenm:

u3ydeHue o0pas3LoB MaTepUaoB (CTEKIIO, CIIABbl METAJIIOB, IOJMMEPHBIE MATEPUAIIBI).

Mesicnpeomemnmnuie céazu

Peanu3zaiyst MeXpeIMETHBIX CBSA3EH MPU M3y4eHUU XUMUU B 9 Kilacce OCYLIECTBISETCS Yepe3
UCIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO-HAYUHBIX IOHATUH, TaKk U IOHATUH, SBISIOLIUXCS
CUCTCMHBIMHU U1 OTACIIBbHBIX MMPEAMETOB CCTCCTBCHHO--HAYYHOT'O [IUKJIA.

OOmuMe ecTecTBEHHO-HAy4YHbIE NOHATHUS: Hay4dHbIH (DaKT, IMIIOTE3a, 3aKOH, TEOpHs, aHaJIM3,
CHHTC3, KHaCCI/I(bI/IKaL[I/ISI, NEPpUOANIHOCTD, Ha6JIIOI[eHI/Ie, 9KCIICPUMCHT, MOJCINPOBAHHUEC, UBMCPCHUC,
MO/IeJIb, SIBJIEHHE, NApPHUKOBbIHN 3()(heKT, TEXHOJIOT U, MaTEepUAIIbI.

®usuka: Marepus, aroM, BJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHWJA, H30TOIbI,
PaZlMOaKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKHUM 3apsill, IPOBOJAHUKH, MTOJIYIIPOBOAHUKH, TUIIEKTPUKH,
(boTOIIEeMEHT, BELIECTBO, TeNO, OO0BEM, arperarHoe COCTOSHHE BEIeCTBA, Ta3, pacTBOp,
pacTBOPUMOCTh, KpUCTAININYECKas peIETKa, CIUIaBbl, (PU3MUECKUEe BEIUUYMHBI, €AMHULBI U3MEPEHHUS,
KOCMHMYECKOE IPOCTPAHCTBO, INIAHETHI, 3BE3/1bl, CoNHIE.

buonorust: QoTtocunres, apixaHue, Ouocdepa, 3KOCHCTEMa, MHHEpallbHble yA0OpeHMUs,
MHKPO3JICMCHTBI, MAKPO3JICMCHTBI, TIMTATCIIbHBIC BCIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpanbl, TOPHbIE NOPOJbI, MOJE3HBIE MCKOIAEMBbIE,
TOIINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  pe3ylbTaThl OCBOCHHUS IPOrPaMMBl  OCHOBHOTO 00mero oOpa3oBaHUS
JOCTUT'AKOTCA B XOAC OGy‘-ICHI/ISI XUMHUHU B C€AHUHCTBC y‘IC6HOI>'I W BOCIIMTATEIBHOMN ACATCIBHOCTU B
COOTBCTCTBHUU C TpaJUIIMOHHBIMU pOCCHfICKHMPI COUOKYJIBTYPHBIMU MW AYXOBHO-HPAaBCTBCHHBIMU
LOCHHOCTAMHU, IPUHATBIMH B 06H_[€CTBC InpaBujiaMl W HOPMaMH TIIOBCACHUA U CHOCO6CTByIOT
npoleccaM caMOTO3HAHUS, CAMOPA3BUTHUS M COLIMATM3ALNN 00yJarOIIHXCS.

JIMYHOCTHBIE PE3yAbTATHI OTPAKAIOT TOTOBHOCTh O0YYAIOLINXCS PYKOBOIACTBOBATHCSA CUCTEMOI
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMH M pacIIMpEHUE OIbITa JEATEIbHOCTH Ha €€ OCHOBE, B TOM
YlCJI€ B YaCTH!

1) naTpUMOTHYECKOr0 BOCTIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHUA K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY M HAyYHOMY
HACIe/IMI0, TOHMMAaHMs 3HAYEHUS XUMMUYECKOM HAayKl B IKM3HM COBPEMEHHOIO OOLIeCTBa,
CIOCOOHOCTH BJaJETh JIOCTOBEPHOM HH(OpMalMed O NEepeloBbIX AOCTHIKEHUSAX U OTKPBITHUAX
MHUPOBOH U OTE€YECTBEHHOIN XMMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHHUIX 00 ycTpoilcTBe Mupa u
o01ecTBa;

2) rpa;KIaHCKOr0 BOCTIMTAHMSA:

OpPEACTaBICHUS O COLMAIbHBIX HOpPMax M MpaBUIaX MEXJIMYHOCTHBIX OTHOIIEHHH B
KOJIJICKTHUBE, KOMMYHHK&TI/IBHOIX KOMIICTCHTHOCTHUB O6HI€CTB€HHO HOJIG?:HOI;'I,
y4eOHO-UCCIIeI0BAaTENbCKOM, TBOPYECKOM M JAPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pasHOOOpa3HOl COBMECTHOW IEATEIBHOCTH IPH BBINIOJHEHWU Y4YEOHBIX, MO3HABATEIbHBIX 3ajad,
BBIMOJIHEHUHM XHUMHUYECKUX OKCIEPHUMEHTOB, CO3JaHMM Yy4eOHBIX IPOEKTOB, CTPEMJICHHS K
B3aUMOIIOHMMAaHHWIKO W B3aWMMOIIOMOIIM B IIPOLECCCC STOH y‘~IC6HOI7[ ACATCIIbHOCTH, T'OTOBHOCTHU
OLICHMBATh CBOE MOBEJECHUE U MOCTYNKH CBOMX TOBapHILEH C MO3MIMKM HPABCTBEHHBIX U NPaBOBBIX
HOPM C Yy4E€TOM OCO3HAHUA MOCJIECICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHMA!

MHUPOBO33pEHUYECKUE MPEJCTABICHUS O BEIECTBE U XMMHUYECKON peakliH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH M COCTAaBJISIONIME OCHOBY JUIA TOHMMAaHUS CYIIHOCTH
HaleHOﬁ KapTUHBI MHpPQA, HOPCACTAaBICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUA TPHUPOOBI,
B3aMMOCBSA3X YEJIOBEKA C IPUPOJHON CPEIOH, O POJIM XMMHH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MMO3HABATCJIILHBIC MOTHBBI, HAIIPABJICHHBIC Ha IOJIYYCHHE HOBBIX 3HAaHUHA TI0 XHUMUH,
HeoOXxoauMmble s OOBSICHEHUs HaOJI0JaeMbIX TIPOLIECCOB U SIBICHUH, II03HABATENIbHOH,
MH(POPMALIMOHHON M YHUTATENbCKOW KYAbTYPBI, B TOM YHCJIE€ HaBBIKOB CaMOCTOSITEIIbHOM paboThl €
y4eOHBIMM TEKCTaMH, CIIPaBOYHOH JMTEpaTypoi, JOCTYIHBIMH TEXHUYECKUMH CpPEICTBAMU
WH(OPMAITMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOYYeHHMIO W TO3HAHMIO, JI0003HATENBHOCTh, TOTOBHOCTH M CHOCOOHOCTh K
caM000pa30BaHUIO, MPOEKTHOW M HCCIIENOBATENIbCKONW JAESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HAINpaBJIEHHOCTH U YPOBHS O0y4YeHHUs B JaJbHEUIIEM;

4) popMupOBaHHUSsI KYJIbTYPHI 310POBbSI:

OCO3HAHUE LIEHHOCTHU >KM3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKU Ha
37I0pOBBIN 00pa3 KU3HH, OCO3HAHUE MOCIIEACTBUI U HEMPHITHE BPEAHBIX MPUBBIUCK (yHOTpeOICHUS
aJIKOTOJISl, HApKOTHUKOB, KYpEHHUs), HEOOXOAMMOCTH COOJIOACHMS TMpaBUI O€30MacCHOCTH TpH
oOpallleHNH ¢ XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEaJIbHOM JKU3HH;

5) TpynoBoro BocnuTaHus:

UHTEpeC K MPAKTUYECKOMY M3Y4YEHHUIO Mpodeccuil W Tpyaa pazIudyHOIO poja, yBaKEHUE K
TPpyAy W pe3yiabTaraMm TPYAOBOU AEATEIBHOCTH, B TOM YHCJIE€ Ha OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHUH 10 XMMHHU, OCO3HAHHBIM BBIOOP MHAMBHYATbHOM TPAEKTOPHH MPOAOIKEHHUS 00pa30BaHUs C
yqéTOM JIMYHOCTHBIX HHTCPCCOB U CIIOCOOHOCTH K XHUMHHU, 06L[I€CTB€HHBIX HHTCPECOB H



noTpeOHOCTEH, ycrnenrHoi npodeccHOHANBHON NEATENBHOCTH W Pa3BUTHS HEOOXOIWMBIX YMEHHI,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(ECCHOHATILHOM cpelie;

6) K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTMYECKHU ILerecoo0pa3Hoe OTHOIIEHHE K MPUPOJE KaK HMCTOYHUKY >KM3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHUS, MMOHMUMAHHE IICHHOCTH 3I0pPOBOTO W 0€30macHOro oOpasza >Ku3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PHU3NYECKOMY U ICUXUYECKOMY 3710POBbIO, OCO3HAHUE
[IEHHOCTH COOJIIOJICHUS MpaBWI OE30MMACHOTO IMOBEACHUS MPU paboTe ¢ BEIIECTBAMHU, a TaKXKE B
CUTYalUsIX, YTPOKAIOIIMX 30POBBIO U KU3HHU JIIOJEH;

CHOCOOHOCTH TPUMEHSTh 3HAHMS, MOJydaeMble MPU M3YUYEHUHU XUMHH, JUIS PEIICHUs 3ajad,
CBA3aHHBIX C OKPYXaIOILEH MPUPOIHON CPEAOH, ISl MOBBILIEHUS! YPOBHS SKOJOTMYECKON KYJIbTYPHI,
OCO3HaHUS TI00aTHHOIO XapaKTepa AKOJOTHUYECKUX MPOOJIeM U MyTeH WX PEHICHUS MOCPEICTBOM
METOZ0B XMMUH, 3KOJOTUYECKOIO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBAaTbCSA UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMATIbHOM IPAKTUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wMmeTampeaMETHBIX PE3YJIBTATOB BBIICISIFOT 3HAYMMbBIE IS (POPMHUPOBAHUS
MHPOBO33pEHUs OOIICHAYYHbIC MOHATHS (3aKOH, TEOPHS, MPHUHIMI, TUIOTEe3a, (DAKT, CHUCTEMA,
IpoIeCC, AKCIEPUMEHT U JPYroe.), KOTOPbIC HCIOJBb3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUCOHBIX
npeaMeTax U MO3BOJIAIOT Ha OCHOBE 3HAHMM M3 3TUX MPeaMETOB (HhOpMHUpOBATH MPEACTABICHHE O
LEJOCTHOM HAayYHOM KapTHUHE MHpa, U YHHUBEPCAJIbHBbIC y4eOHBIE IeHUCTBUs (ITO3HABATEIbHEIE,
KOMMYHUKATHBHbBIC, PETYJSATHBHBIE), KOTOpble obOecrneunBaoT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSATEIIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU JNeATEIHLHOCTH.

Ilo3naBaTe/1bHBbIC YHHBeEPCAIbHbIC YUeOHbIE 1eliCTBUSA

Bba3oBble Jiornyeckue AeiCTBUA:

YMEHHS UCIOJIb30BATh MPUEMBI JJOTUUECKOTO0 MBIIIJIEHUSI MPU OCBOCHUU 3HAHUMW: PACKPHIBATH
CMBICIT XUMHUYECKUX TMOHATHH (BBIACISATH MX XapaKTEPHbIC MPU3HAKH, YCTaHABIMBATH B3aMMOCBS3b C
JAPYTUMHU TOHATHSIMH), HMCIOJb30BaTh MOHATHS I OOBSICHEHHS OTACIbHBIX (DAaKTOB W SBJICHHH,
BBHIOMPATh OCHOBAHUS M KPUTEPHUH ISl KIACCU(UKAIMA XUMHUYECKUX BEIIECTB U XHMHUYECKHX
peaxiuii, ycTaHaBIUBaTh NPUYMHHO-CICJCTBEHHBIC CBS3M MEXAY OOBEKTaMH HM3y4EHHS, CTPOUTH
JIOTHYECKUE pacCykiacHus (MHAYKTUBHBIC, JEAYKTHBHBIC, I10 aHAJOTHMH), JeJIaTh BBIBOJABI M
3aKITIOYEHUS;

YMEHHE MPHUMEHSITh B TPOILECCe IO3HAHUSA TMOHATH (TMPEIMETHBIE W MeETampeJIMETHbIE),
CHUMBOJIMYCCKHE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XHMHH, IPEOOpa30BbIBATh MIMPOKO
NpUMEHSIEMbIE B XMMHH MOJICIbHBIC TMPEACTABICHUS — XHMHUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
xuMmuueckas Gopmyia U ypaBHEHHE XUMHUECKON PeakIuu — MPHU PelIeHUH y4eOHO-TI03HABATEIbHBIX
3a/1ay, ¢ y4€TOM ATHUX MOJEIbHBIX MPEICTABICHUN BBISBISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKU U3y9aeMbIX OOBEKTOB — XUMUYECKHX BEIIECTB M XMUMUYECKUX PEaKIUi, BBISBIATH 00IIHE
3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBS3M M TMPOTHBOPEUYUS B HU3Y4aeMBIX MpoOIeCccax H
SIBJICHUSIX.

Bba3oBble uccienoBaTenbcKne 1eiiCTBUS:

YMEHHUE HMCTOIh30BaTh MOCTABICHHBIC BOTIPOCHI B KAUE€CTBE HHCTPYMEHTA MO3HAHUS, & TAKXKE B
KauecTBE OCHOBBI A1 (DOPMHUPOBAHHS THIOTE3bl MO TPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXKIICHUH;

npuoOpeTeHNe OMbITa MO IUIAHUPOBAHMUIO, OPTaHU3alUd ¥ TPOBEACHUIO YUEHHYECKUX
AKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IIPOIlecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro
pe3ynpTaTr, (GopmynHpoBaTh OOOOIICHHMS W BBIBOABI IO pe3ylIbTaTaM MPOBEAEHHOTO OIIBITA,
WCCJIEIOBAHMSI, COCTABIIATh OTYET O MPOJIeTaHHOM padoTe.

Pabora ¢ undgopmaumeii:

yMEHUE BBIOUPATH, AHAIM3UPOBATh U MHTEPIPETUPOBATH MHMOPMAITUIO PA3TUYHBIX BHIOB U
dbopM TmpencTaBiICHHS, TMOJYYaeMYI0 W3 Pa3HBIX HCTOYHHUKOB (HAyYHO-TIOMYJSpHAS JUTEpaTypa
XMUMUYECKOTO COJEpXKaHHs, CIIPABOYHBIC MOCOOUs, pecypchl MHTepHETa), KPUTHUECKU OIICHUBAThH
MIPOTHUBOPEYUBYIO u HEJOCTOBEPHYIO UH(pOpMaIHIO;



YMEHHE TPUMEHATh Pa3IMYHbIE METOIBl M 3allpPOChl MPH TMOWCKE U OTOOpEe MHPOpMAIUU U
COOTBETCTBYIOIIUX TaHHBIX, HEOOXOIMMBIX IUIS BBIMOJIHEHHs] Y4eOHBIX W IO3HABATEIbHBIX 3a/lay
ONpeNeNEHHOr0 THIA, NPUOOpPETEHHE OmbITa B OO0JACTH HCIOJIB30BaHUSA HH(POPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUH, OBJIAJEHUE KYJIbTYpOHl aKTUBHOIO HCIOJIb30BAHUS Pa3IHUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSATEIHHO BBIOUPATh ONTUMAIILHYIO ()OPMY TIpeICcTaBICHHs HHPOPMALIUU
U WUIIOCTPUPOBAThH pellaeMble 3aJaud HECIOKHBIMH CXEMaMH, JuarpamMMmaMmu, APYruMu GopmMamMu
rpaduKy U UX KOMOUHAIIHSIMH;

YMEHHME WHCIIOJIb30BaTh M AaHAJU3UPOBaTh B Mpollecce Y4eOHOM U UCClIeqoBaTeIbCKOM
JeSATeNLHOCTH WHGOPMAIIUIO O BIUSHUU MPOMBIIIICHHOCTH, CETLCKOTO XO03SICTBA U TPAaHCIOpPTA HA
COCTOSIHHE OKPYXKAIOUIei MPUPOIHON CPEeIbl.

KoMmyHHKaTHBHBIE YHUBEpCAJbHbIE Y4eOHbIE 1eiiCTBUS:

yMEHHS 3a/1aBaTh BOMPOCHI (B Xo/e Auajiora u (Miam) TUCKYCCHH) IO CYIIECTBY 00CYKIaeMoi
TEMBI, (HOPMYIIUPOBATH CBOM MPEIOKEHUS OTHOCUTEIILHO BBITOJIHCHUS MTPEIOKCHHON 3a]1a4H;

YMEHHUS MPEJICTaBISATh MONTYYCHHbIE PEe3yJabTaThl MO3HABATENbHON NESTENLHOCTU B YCTHBIX H
MMCBMEHHBIX TEKCTaX; JEJIaTh MPE3EHTALUIO PE3YJIbTATOB BBHIMOJHEHUS] XUMUYECKOTO IKCIIEPUMEHTA
(mabopaTopHOro OmMBITA, Ja00OPATOPHOI PAbOTHI MO HCCICIOBAHHIO CBOWCTB BEHIECTB, Y4EOHOTO
IIPOEKTA);

YMEHHUS Yy4eOHOTrO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW IIO3HABATENBHOW H
UCCJIEJIOBATEIbCKOM E€ATEIbHOCTU NIPU PELICHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE y4yéTa OOIIMX
UHTEPECOB U COTJIACOBaHUS MO3UIMI (00CYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI»,
KOOPJMHAILIUS COBMECTHBIX JCUCTBHM, ONpPEACIICHHE KPUTEPHUEB MO OIEHKE KAYECTBA BBITOJHECHHOU
paboThI U ApyTHE).

PerynsiTuBHbIE YHUBeEpcaJbHbIe Y4eOHbIE NeliCTBUS:

YMEHHME CaMOCTOSITENIbHO ONPEAENATh LENU JESITENbHOCTH, IUIAHUPOBAaTh, OCYIIECTBISTH,
KOHTPOJIUPOBATh U MpPHU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO ACSITEIBLHOCTh, BEIOMpATh Haubolee
s dexTuBHBIE CIIOCOOBI pelIeHus y4eOHBIX U MO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIbHO COCTaBIISTh
WIN KOPPEKTHPOBATh MPEAJIOKEHHBIM aJrOPUTM JACHCTBUN MpPH BBHINOJHEHUU 3a/laHUM C Y4ETOM
MOJIYYCHHs] HOBBIX 3HAHUW 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OIECHUBATH
COOTBETCTBHE MOJYYEHHOI'O PE3ylbTaTa 3asBJI€HHON 1LIE€JIM, YMEHUE UCIOIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, TIpe/IjlaraeMbl€ B YCIOBUH 3aJaHU.

INPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yiabTaTOB IO OCBOEHUIO 0O0S3aTENbHOIO  COZIEpXaHMUs,
YCTaHOBJIICHHOTO  JaHHOW  (enepanpbHOl  pabodeld  MpOrpaMMoOil, BBIACNAIOT:  OCBOCHHBIE
00yJaroIMMUCS HAayYHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUH, crieliupUIecKre NIl TPeAMETHON
obmactu «XUMHA», BUABl ACSITEIBHOCTH MO TMOJYYSHHIO HOBOTO 3HAHUS, €ro HWHTEpIIpeTaluHy,
peoOpa3oBaHUIO U PUMEHEHUIO B PA3JTMYHBIX YUEOHBIX U HOBBIX CUTYAITUSX.

K konmy oOyuenuss B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypPOBHE JOTKHBI
OoTpaxkaTh C(HOPMHUPOBAHHOCTD Y 00 YUAIOIIUXCS YMEHUMN:

® DACKpbIBaTh CMBICJ OCHOBHBIX XHUMHYECKHUX TOHSATHH: aToOM, MOJIeKyJda, XUMHUYECKUU
3NIEMEHT, TMPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOIHAS W HEOTHOPOJHAs),
BaJICHTHOCTb, OTHOCHUTEJbHAs aTOMHAas M MOJIEKYJsipHas Macca, KOJUYECTBO BEIIECTBa, MOJIb,
MOJIISIpHasl Macca, MaccoBas J0Js XMMUYECKOTO JIEMEHTa B COCTMHEHUU, MOJISIPHBIH 00BEM, OKCH]I,
KHCJIOTa, OCHOBAHME, COJIb, AJEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHUCICHHS, XMMHUYECKas peakius,
KJIaccu(ukanus peaknuii: peakiuyl COSIUHEHHUS, PEaKIUH pas3IoKEeHHsS, pPEaKIuu 3aMelleHus,
peakuu oOMEHa, 9K30- M IHJIOTEPMUYECKHE PEaKIUH, TEIUIOBOM 3¢ (eKT peakuuu, siApo aToMma,
ANIEKTPOHHBIN CIION aToMa, aTOMHas OpOWTallb, paJAMyC aToMa, XMMHUYECKas CBS3b, MOJIApHAS U
HEMOJIIpHAsE KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHUOH, PAacTBOp, MaccoBas A0S
BelecTBa (MMPOLIEHTHAS KOHIICHTPAIIUs) B PaCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKHX MOHATUA U MPUMEHSTh 3TH MOHATHS
MIPY ONKCAHUU BEILIECTB U UX MPEBPAILCHUI;



® 1ICTIOJIb30BaTh XUMHUYECKYI0 CHMBOJIHMKY JJIsi COCTaBIeHUs (DOpPMYN BEIIECTB M ypaBHEHHIA
XUMUYECKUX PEAKIHIL;

® OIIpPEIeNIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSX, CTENICHb OKHCICHUS
JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, IPUHAMICKHOCTh BEILECTB K ONpPEIEIEHHOMY Kilaccy
coeMHeHNH 1o (opmynam, BHJ XMMHUYECKOH CBs3M (KOBAJCHTHAas M MOHHAs) B HEOPTraHHMYECKUX
COCIMHEHHUSIX

epackpeiBaTh cMbIci Ilepuogmueckoro 3akona JI. WM. MeHneneeBa: JIe€MOHCTPUPOBATH
[IOHUMAaHUE IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKMX DJIEMEHTOB OT HX IIOJIOKECHHS B
Ilepuonnueckoil cucTeMe, 3aKOHOB COXPAHEHMS MAacChl BELIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4€HHUs, 3aKOHa ABOTajpo;

® OMKCHIBATh U XapaKTepu3oBaTh TabmuuHyo dopmy lleproanueckoil cMCTeMbl XMMHUYECKUX
3JIEMEHTOB: pa3/iMyuaTh MOHATHs «TJaBHas moarpymnma (A-rpymma)» u «mobouHas moxarpymnma (b-
rpyIma)», Maiblie U OOJBIINE MEPUOJIBI, COOTHOCUTh 0003HAYCHUS, KOTOPhIE MMEIOTCS B TaOJHUIE
«[lepuonnueckass cucrteMa xumuueckux dnemeHTtoB JI. WM. MenaeneeBa» € 4YHCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHHS aTOMOB XMMHYECKHX 3JICMEHTOB (COCTaB W 3apsj siapa, o0Iiee Yucio
AIIEKTPOHOB U PacCIpeaeICHUE UX 10 SJIEKTPOHHBIM CIIOSIM);

® KJIaCCU(PUIIUPOBATh XMMHUYECKHUE DIIEMEHTBI, HEOPraHWYECKHE BEIIECTBA, XHMHUYECKUE
peakiuu (110 YKCIY U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEINIOBOMY 3D BEKTY);

® XapaKTepu30BaTh (OMHUCKHIBATh) OOIIME XMMHYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKJAsi ONUCAHUE MPUMEPAMH MOJIEKYJSPHBIX YPABHEHUN COOTBETCTBYIOIIMX XHMMHUYECKHX
peakui;

® [[POTHO3MPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT HX Kadye€CTBEHHOI'O COCTaBa,
BO3MO’KHOCTH MPOTEKAHHSI XUMHUYECKHX MTPEBPAIICHHI B Pa3IMUHbBIX YCIOBUSIX;

® BLIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYEO MacChl BELIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa Mo (OopMysie COEIUHEHHUS, MAacCOBYIO JIOJII0 BEIIECTBa B pPacTBOPE,
IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON PEAKIINH;

® [PDUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JEATENbHOCTH — aHaJIW3 U CHUHTE3,
CpaBHEHME, 00001IeHNe, CUCTEMATU3alUI0, KIaCCU(UKALINIO, BBIsBIEHHE TPUYMHHO--CJIECTBEHHBIX
CBSI3€M — JUISl U3YUEHUS CBOMCTB BELIECTB M XMMMUYECKHUX PEAKIUM, €CTECTBEHHO-HAYYHBIE METOJIbI
HO3HAHHS — HAOIIOICHUE, H3MEPEHUE, MOJICTUPOBAHKE, IKCIIEPUMEHT (pPealbHbIi U MBICIICHHBIH);

e CcJIe/I0BaTh MIPaBUJIaM IOJIb30BaHMI XUMHUUYECKOI TIOCY10H U 1TaO0opaTOPHBIM 000PYIOBAHUEM,
a TakXe MpaBWJIaM OOpallleHHs] C BEIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSMHU IO BBITOJIHEHUIO
7a00paTOPHBIX XUMHMYECKHX OINBITOB M0 MOJYYEHHUI0O M COOMpPaHMIO Ta3000pa3HbIX BEIIECTB
(Bomopoma ¥ KHCIOpOJa), MPHUTOTOBICHUIO PACTBOPOB C OMPEACIEHHON MAaccoBOM mouei
pPacTBOPEHHOIO  BEIECTBA, IUIAHUPOBATH M IPOBOAWTH XHUMHUYECKHE DKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOUEH U KHCIOT C MOMOLIbIO HHAWKATOPOB (JaKkMyc, (heHOoI(TaIeHH,
METHUJIOPAHX U APYTrHe).

K xoHmy oOydenus B 9 Kjacce IpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD Yy O0yUaIOIIUXCSl YMEHU!

® DacKpbIBaTh CMBICI OCHOBHBIX XHMMHMUYECKUX TOHATUH: XHMHUYECKUH DIIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, AaHHMOH, IIPOCTO€ BEIIECTBO, CII0)KHOE BEUIECTBO, BAaJEHTHOCTD,
ANEKTPOOTPHULATENIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl PEaKIMsl, XUMUYECKasl CBA3b, TEINIOBOMI
s¢dexkr peakuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, DJIEKTPOJIUTHL,  HEDJIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAsT JUCCOLMAIMs, peakIMd HOHHOrO OOMEHa, KaTalu3aTtop, XHMHYECKOe
paBHOBecHe, OOpaTHMble U HEOOpaTHMbIE PEeaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHUCIIUTENb, BOCCTAHOBHUTENb, OKHUCICHHE M BOCCTAHOBJIEHHE, aJJIOTPONHUS, aM(pOTEPHOCTH,
XUMHYECKasl CBS3b (KOBaJEeHTHas, MOHHAs, METaJUIMYEeCKas), KpUCTAIIINYECKasl peIméTka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOM pEeakiuu, NMpeaeiabHo aonyctumas kKoHueHtpauus [TJIK
BEILECTBA;



® JUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUUYECKHX MOHATUA U MPUMEHSTh 3TH MOHATHS
IIPU ONKMCAaHUU BEIECTB U UX NPEBPALLECHU;

® ICTI0JIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JIJIsi COCTaBIIeHUs (DOpPMYNT BEIIECTB M ypaBHCHHIA
XUMHUYECKUX PEAKIHL;

® ONPE/ICIATh BAJICHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHUX JJIEMEHTOB B COCIMHEHHUSAX
pa3IMYHOrO COCTaBa, NPHHAMJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COEAMHEHUH IO
dbopMynaM, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs, METAINIMYECKas) B HEOPraHUYECKUX
COCMHEHMSIX, 3apsAl HOHAa IO XUMHUYECKOH (opmyne, XxapakTep cpeAbl B BOJHBIX pacTBOpax
HEOPTraHWYECKUX COCTMHEHUN, TUIl KPUCTAIUINYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

e packpeiBaTh cMbIca [lepuoamueckoro 3axkona JI. M. MenneneeBa u AEMOHCTPUPOBATH €O
MOHMMaHHWE: OIHUCHIBATh U XapakTepu3oBaTh TabmuuHylo (opmy Ilepuognmueckoit cucTembl
XMMHUYECKHX 3JIEMCHTOB: pa3iMuyaTh IMOHITHS «riiaBHas moxarpymmna (A-rpymma)» W «mobovHas
noarpynna (b-rpymmna)», Manbie 1 OOJIbIIKE IEPHObl, COOTHOCHTh 0003HAUYCHUS, KOTOPhIC HMEIOTCS
B TICPUOJIUYCCKOW TaOJWIIe, C YHCIOBBIMH XapaKTCPUCTHKAMU CTPOCHUS aTOMOB XHMHUYECKUX
3JIEMEHTOB (COCTaB M 3apsi Sapa, OOIIee YMUCIIO AIIEKTPOHOB U PACHPEICICHUE UX 110 JICKTPOHHBIM
CII0sIM), OOBSCHSTH OOIIKE 3aKOHOMEPHOCTH B U3MCHEHHH CBOWCTB JJIEMEHTOB M UX COCAMHCHUH B
mpeesax MaJblX IEPUOJOB U IIIaBHBIX MOATPYII C YIETOM CTPOCHHS UX aTOMOB;

® KJIACCU(UIIUPOBATh XMMHUYECKHAE DJIEMCHTHI, HEOPraHWYECKHWE BEIIECTBA, XHMHYCCKUE
peakiuy (10 YKCIY M COCTaBY YYACTBYIOIIMX B PEAKI[MH BEHIECTB, MO TEILIOBOMY 3(PQEKTy, 1Mo
M3MEHEHUIO CTeTNeHe! OKUCIICHUS! XUMUYECKUX 2JIEMEHTOB);

e XapakTepu3oBarh (OMKMCHIBATH) OOIIKE U CHEHU(PUUCCKHEe XMMUYECKHE CBOMCTBA MPOCTHIX U
CJIOHBIX BEIIECTB, MOATBEPXKJas OMHCAHUE IMPUMEpPaAMU MOJEKYISPHBIX M HMOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

® COCTABJISITh YPABHEHUS BJIEKTPOJUTUYECKOM [HUCCOLMAUMUA KHCIOT, INEJI0YEe U COJIEH,
MOJIHBIE W COKpali€¢HHBbIE YpPaBHEHHUS peakuMii HMOHHOTO OOMEHa, YpaBHEHUS pPEaKIuy,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE T€HETHUECKOM CBS3H MEX/Y BELUIECTBAMHU PA3IUUYHBIX KJIACCOB;

® DaCKpbIBaTh  CYUIHOCTb  OKHMCIIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIMM  MOCPEICTBOM
COCTaBJICHHS JJIEKTPOHHOTO OallaHca 3TUX PeaKIInii;

® [POTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT UX CTPOEHHUS, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIIEHUH B PA3IMYHBIX YCIOBUSX,

® BLIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa MO0 (opMysne COEIUHEHHs, MAacCOBYIO JIOJII0 BEIIECTBa B pPacTBOpE,
MIPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOU PEaKInH;

e cOOMIOAaTh MpaBWJia MOJb30BaHUSI XUMUYECKOM MOCYA0M U J1a00paTOpHBIM 000pY/I0BAaHUEM,
a TakXke MpaBWiia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHUHM C HMHCTPYKIMSMH IO BBITIOJHEHUIO
1ab0paTOPHBIX XMMUYECKUX OIBITOB MO TONYYEHHI0 U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(amMmaka ¥ yriiekucioro rasa);

® [IPOBOJINTHh PEAKIIMH, TMOATBEPKIAOIINE KAaYeCTBEHHBIM COCTAB PA3UYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM TYTEM XJOPUA-, OpOoMHUI-, WOAWA-, KapOoHat-, Qocdar-, CHIHKAT-,
cynb(dar-, THIPOKCUI-UOHBI, KATUOHBI AMMOHHUS U MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIONINE B
BOJIHBIX PAaCTBOpPax HEOPTAaHUYECKUX BEIICCTR,;

® [DUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JEATENbHOCTH — aHalu3 M CHUHTE3,
CpaBHEHHE, O00OOIIeHHEe, CUCTeMATHU3allUI0, BBIIBICHUE MPUUMHHO-CICICTBEHHBIX CBSI3eH — JUIS
M3y4YEHUs] CBOWCTB BEIIECTB U XMMUYECKHX PEAKIMI, €CTECTBEHHO-HAyYHbIE METO/bl MO3HAHUS —
HAOMIOIeHNe, UW3MEpEHWe, MOJACIUPOBAaHUE, OKCHEPUMEHT (pealbHbIi ¥  MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosnuecTBO 4acos
Ne HaumeHoBaHue pa3iesioB u DJieKTpoHHbIE (IH(POBBIE)
KonTpoabhbie IIpakTHyeckue
n/n TeM MPOrpamMMel Bceero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Paznen 1. [lepBoHaya/ibHbIe XUMUYECKHE TOHSTHSA
Xumusg — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6nmoreka [{OK
' MPAKTUYECKOW IEATEIBHOCTH https://m.edsoo.ru/7f41837¢c
YeJI0BEKA
BemrecTBa 1 XMUMHUYECKHE bubnuoreka [JOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeliniue npeacraBuTe/ Il HEOPraHNYECKUX BellleCTB
51 Boznyx. Kucnopon. I[lonstue 6 bubnuoreka IIOK
' 00 okcuaax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o kucinorax bubnunoreka [JOK
2.2 8 1
H COJISIX https://m.edso0.ru/7f41837¢c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCChI 11 1 1 bubnuoreka [JOK
' HEOPTraHWYECKHUX COECTMHEHUIN https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pasznea 3. [lepuoguueckuii 3axoH u Ilepuoauveckasi cucrema xumuueckux 3jaemMenToB [I. M. MenaesneeBa. CTpoeHue aToMOB.

Xumuueckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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[Tepuoanueckuii 3aK0H U

31 IIepnonnueckas cucrema 7 bu6bnuoreka [IOK
XUMHUYECKUX 3emeHToB /l. W. https://m.edso0.ru/7f41837c
Menpene-eBa. CTpoeHue aroma
XuUMHYECKast CBS3b. BuGmiorexa LIOK

3.2 OxuemuTensHo- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU

Hroro o paszery 15 ﬁt?fﬁfnfgjogrouﬁf41837c
PesepBHOE Bpems 3 bubmorexa LIOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KoaunuyecTBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHuUe pa3/1eJioB U TeM uugpoBbIe
Ne n/m P Kontpoabnubie | IlpakTuueckne (witcpp )
NMPOrpamMMmel Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenrecTBO M1 XUMHMYECKHE PeaKINH
11 [ToBTOpeHue U yriay0iaeHrue 3HaHUH 5 1 bu6nuoreka [IOK
' OCHOBHBIX Pa3JIeJioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX 4 bubnuoreka [IOK
' peaxuuit https://m.edsoo.ru/7f41a636
13 DNEKTPONIUTHYECKAs] TUCCOLIHAIIHS. 8 1 1 bu6nuoreka [IOK
' XHMMHYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Paznen 2. HemeTaJsIbl M HX cOeTMHEHUSA
51 OO0mas XxapakTepucTUKa XUMHYECKUX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas xapakTepuCTHKa XUMUYECKUX
2.2 aneMenToB VIA-rpymmel. Cepa u eé 6 bubmmorexa IIOK
' PYIIIBL 6P https://m.edso0o.ru/7f41a636
COCITUHCHHSI
OO01mas XxapakTeprucTHKa XUMUIECKIX
2.3 sneMeHToB VA-Tpynnbl. A30T, pocdop u ux 7 1 bubamorexa IIOK
' PYHIBL. ’ P https://m.eds00.ru/7f41a636
COCTUHCHHSI
OO01mas XxapakTepUCTHKa XUMUISCKUX
2.4 anemenToB IVA-rpymnel. Yrnepon u 8 1 2 bubmmorexa HOK
' . PYHIIBL p https://m.edsoo.ru/7f41a636
KPEMHUI U UX COETMHEHUS
Wroro no pazneny 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

Paznen 3. MeTaJiIbI M MX CO€IUHEHHUS

. bu6nmoreka [{JOK
3.1 Obmpe cBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [JOK
3.2 Baxxuelinme MeTawibl U X COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumust 1 OKpyKamomas cpeiaa
4.1 BemecTBa 1 MaTepuainl B )KU3HU YEJIOBEKA 3 bubmmorexa 10K
' B P https://m.edso0.ru/7f41a636
Hroro mo paznery 3
PesepBHOE Bpems 3 bubmmorexa ITOK
P P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoauvecTBO 4acoB DJIEeKTPOHHBbIE
Ne Hara undposBbie
Tema ypoka KonTpoabnbie | IlpakTuyeckue
n/n Bcero u3y4eHusi | oOpa3oBaTeJbHbIC
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Posib XuMMUH B KU3HU 1 bu6mmoreka [JOK
yesnoBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTve 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa LIOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabora Ne 1 «[IpaBuna
3 paboThI B 1a00paTOpUu U MPUEMBI 1 bu6nuoreka [IOK
oOpareHus ¢ 1a00paTopHBIM https://m.edsoo.ru/ff0d23dc
o0opynoBaHUEM»
Yucteie BemecTBa U cMecH. CIocoObl bubnunoreka [JOK
4 . 1
pa3zeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
5 «Pa3znenenue cMmeceit (Ha mpumMepe 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff0d28c8
OYKCTKH MMOBAPEHHOMN COJTH)»
bu6mmoreka [JOK
A 1
6 TOMPI I MOICIYIEL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE AIEMEHTHI. 3HAK1 1 bubnmroreka [JOK
(cMMBOJIBI) XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOKHBIC BEIIECTBA 1 bubmmorexa IIOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJIIPHOE yUECHUE 1 bubmmorexa [TOK

https://m.edsoo.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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH OCTOSHCTBA COCTaBa BCIICCTB.

bubmmoreka [JOK

10 X .B
umirieckas popmyna. Barenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHUX 3JIEMEHTOB
1 OtHOcHUTENIbHAs aTOMHAs Macca. bubnuoreka [JOK
OTHOcCUTeNIbHAS] MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XHMAYECKOro bubmmoreka [JOK
3JIEMEHTA B COEIUHEHUU https://m.edso0.ru/ff0d350c
13 KonunuectBo BemecTBa. Mojib. bubauoreka [[OK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKHE U XUMUYECKHE SBICHUS. bubnuoreka [{OK
XUMHUYECKas peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBusi IpOTEKaHUS bu6nuotexa [HOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUSI MACChI BEIIECTB. bu6muotexa [HOK
XVUMHUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
Brruncnenus koimuecTna, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHYCCKHIX bubmmorexa [TOK
t . P https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanus XuMA4eCKUX peakini
18 (coemunenus, pa3noKeHus Bubmorexa OK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHImKIoneauct. O6001IeHNE U bubmmorexa [TOK
' . https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aius 3HaHu’
20 Konrponsnas padora Nel mo teme bubnuotexa LIOK
«BelecTBa 1 XUMHUYECKHE PEAKITUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubnuotexa LIOK

Bo3ayxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npoctoe BeuecTBo. O30H

dusnyeckre U XUMHYECKUE CBOIICTBA

99 (pe . bubnuoreka [JOK
KHCIIOPOAa (PCAKIUI ORUCICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcugax
CriocoOBbI oTy4eHus1 KUCJIOpoia B

23 nabopaTopuu Zlqn OMBIIHHelel(;HCTH bubamorexa TIOK

parop P ' https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopona
TermnoBoii 3 pexT XumMIIecKon

24 peakuu, MOHATHE O bubnuoreka IIOK
TEPMOXMMHYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHIOTECPMUICCKUX PEAKITUIX
TormnmuBo (HEPTH, YroJib U METaH).

25 3ar SI3H€PEI/IG(1}:O3 . a, CIIOCOOBI z:ro bubmmorexa [JOK

P AR, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAICHHS
[IpakTudeckas padora Ne 3 mo Teme
26 «[TonyueHnue u cobupanue KUCIOpoia bubmorexa [IOK
yi . ’ https://m.edsoo.ru/ff0d4ae?
U3YYCHHUE €TO CBOUCTB»

97 Bonopox — anemeHT u npocroe bubnunoreka [JOK
BelecTBo. Haxoxaenue B npupoae https://m.edsoo.ru/ff0d4dd0

28 dusnvecKkne u XUMHUIECKHE CBONCTBA bubnuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubnmroreka [JOK
I1

29 OIVITHE O KHCTOTAX 1 COTX https://m.edsoo.ru/ff0d50d2

30 Crioco0ObI moNyueHus BOJIOPOa B bubnuoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo0
IIpakTuyeckas padora Ne 4 o Teme

bubmmoreka [JOK
31 «[Toy4uenne u coOMpanue BOJIOPO/IA,

W3YYEHHE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4790
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MossipHbIit 00bEM Ta30B. 3aKOH

bubnunoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Breruncaenns o0béMa, KOJIMYECTBA

33 BCIIECTBA ras3a II0 ero M3BCCTHOM buGmorexa IOK

= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brrunciaenust 00EMOB ra30B 110

34 ABHCHMIO peaKI[MH Ha OCHOBE 3aKOHA bubmorexa [IOK
P . peaith . https://m.edsoo.ru/ff0d5708
O6’b€MHI)IX OTHOIICHHUU Ia30B

35 DU3MYECKUE U XUMUYECKHE CBOMCTRA bubnuorexka [JOK
BOJIEI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lonsitue 06 bubnuorexka [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopurenas. HaceimeHabIe

37 Y HEHACHI peHHI)IIe) acTBOpEL. MaccoBas bubmorexa HOK

m P PbL. https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[IpakTnueckast padota Ne 5 o reme
«[IpuroroByieHre pacTBOPOB C bu6nunoreka [JOK

38 .y . .

ONPENEIIEHHON MAaCCOBOW J0JIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KonTponbnas padota Ne2 o reme bubnuoreka LIOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
OKcHIbl: CoCcTaB, KiIacCUpUKAITUS, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XMMHUYECKUE CBOMCTBA

bubmmoreka [JOK
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: COCTaB, KIacCU(DUKAIIHS, bu6muoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tony4yenue u XuMHUYECKHE CBOMCTBA bubmnoreka LIOK
OCHOBAaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxanmus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yenue u XxuMHUYECKHE CBOMCTBA bu6nmoreka [{JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa,
46 CHOCOéI)II) noJI )CHI/ISI XI/IMI/IqZIc)KHe bubmmorexa [JOK
N yi ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabota Ne 6. Pemenue
47 HKCIEPUMEHTANIbHBIX 3a/1a4 110 TEME bubnumorexa LIOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COeIUHEHUI»
48 I'enernyeckas cBsI3b MEXAY KJaccamu bu6nuoreka [IOK
HEOPTraHWYECKHUX COCTUHEHUIN https://m.edsoo.ru/00ad9a50
. bu6nunorexa [JOK
49 O06001IeHne U cucTeMaTU3alusl 3HAaHUN
= H https://m.eds00.ru/00ad9ch2
KonTponbhas pabota Ne3 o reme
50 "OcHOBHBIE KJIaCChl HEOPTAHUUECKUX bubmmorexa [TOK
o https://m.edsoo.ru/00ad9ela
COCIMHECHUM
[TepBbie NOMBITKY KIaccupUKAITIT
bubnmroreka [JOK
51 XAMHUYECKHUX 3eMeHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX JIEMEHTOB
[Iepuoanueckuii 3aK0H U
bubmuoreka [JOK
52 [Iepnonnueckas cucrema XUMUYECKHAX
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenneneeBa
53 [Iepuonpl, rpymmnsl, TOArPYIIIBI bubmmorexa HOK

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenne atoMoB. CocTaB aTOMHBIX

butnmoreka [JOK

54
saep. M3oTomnsl https://m.edsoo.ru/00ada342
CrpoeHue 31eKTPOHHBIX 000JI04EK
P P . bubaunoreka [JOK
55 aToMOB 3J1eMeHTOB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. . Menaeneesa
XapakTepucTuKa XMMHYECKOTO
56 3JIEMEHTA T10 €T0 TMOJIOKEHHIO B bubauoreka [JOK
IIepnonnueckoii cucreme /. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa Jist
pa3BuTHUA HayKu U npaktuku. /1. 1. bubnuotexa LIOK
57 .
MenpeneeB — y4€HbIii, earor u https://m.edsoo.ru/00ada96e
rpaKIaHUuH
DNEeKTpOOTPULATEIBHOCTh ATOMOB bu6nuotexa [HOK
58
XAMHYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
HNonna ecKas CBs3
59 HHA AHNITHECKAT CBA5h https://m.edsoo.ru/00adac34
60 KoBaneHTHas nossipHas XuMu4eckas bubnuotexa LIOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossipHasi XUMUYeCKas bubnuotexa LIOK
CBA3b https://m.edsoo.ru/00adaab9
butmmoreka [JOK
Crenenb okucie
62 TEIEHD ORHCICHITE https://m.edsoo.ru/00adae28
63 OKHCAUTENBEHO-BOCCTAHOBUTENBHBIE bu6nuotexa LIOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucnuTenu 1 BOCCTAHOBUTENN bubmorexa TIOK
https://m.edso00.ru/00adb076
65 Konrponsnas padora Ne4 o teme bubnuoreka LIOK
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«CTtpoeHue aroma. XUMUYECKasl CBS3b»

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

PesepBHbIit ypok. O6001IeHNE U

bubmmoreka [JOK

06 CUCTEMAaTU3alus 3HAHUI L https://m.edsoo.ru/00adb33c
PesepBHbIii ypok. O0001ICHNE U

67 cucTeMaru3anus 3HaHuh. MiToroBas 1 bubnuoreka [JOK
KOHTpoOJIbHas pabota Ne5 3a kypc 8 https://m.edsoo.ru/00ad9ch2
KJ1acca.

68 Pesepsuslii ypok. O6001meHue 1 1 bubnunoreka LIOK
cucTeMaTH3alusg 3HAaHUN https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuecTBo yacoB DJIEeKTPOHHBbIE
Ne JlaTa nudppoBbie
Tema ypoka KonTpoabnbie | IlpakTudeckue p
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[lepuoauyeckuii 3aK0H.

1 [Tepuonnueckas cucrema 1 bubnuoreka [JOK
XUMHUYECKHUX demeHToB /. 1. https://m.edsoo.ru/00adb59%
MenpneneeBa
3aKOHOMEPHOCTH B UBMEHEHUH

. bu6nmoreka [{JOK
2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOJIOB

3 Knaccuduxanus u HomeHKIaTypa 1 bu6nuoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunapl XUMUYECKON CBSI3U U TUIIBI 1 bu6nunorexa [JOK
KPUCTaJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabota Nel mo reme

5 «[ToBTOpenue u yriyOiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»

5 Knaccudukanus xumudeckux 1 bu6nmnoteka [IOK
peaKLuii 110 Pa3JIMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XMMHUYECKOU

7 peakuuu. [IoHsATHE O TOMOTE€HHBIX U 1 bubmmorexa LIOK

] https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIHUAX
[ToHsiTHE O XUMUYECKOM PaBHOBECHH.
8 dakTophl, BIUAIOIINE HA CKOPOCTh 1 bubnmorexa LHOK
- . P https://m.edsoo.ru/00adc28c
XUMUYECKON PEAKIUH U TIOJI0KECHHE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMHYCCKOT'O paBHOBCCHUA

OKHCIUTEIIBHO-BOCCTAHOBUTEILHBIC

bubmmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus AIEKTPOTUTUYECKOM
10 nccornanuu. CuipHBIE U ci1a0ble bubmorexa IOK
a HHATHH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Hounble ypaBHEHUS PEAKIINI Bubmaorexa IJOK
P peakit https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHUH B CBETE NIPEIACTABIEHUNA Bubmorexa OK
p UH https://m.edsoo.ru/00add5d8
00 JIEKTPOJIUTUICCKON JTUCCOIUAITTT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpeACTABIEHAN 00 Bubmorexa OK
p . https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKOMN JTHCCOIUAIIAH
. bubnuorexa [JOK
14 ITo €0 OJIN3€E COJIE
fUITHE O THAPOIH en https://m.edsoo.ru/00add9d4
15 O06o001mIeHNe U CUCTeMaTH3aITHs bubnunoreka [[OK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTnueckas padorta Ne 1.
16 «Pemienne 3kcrepruMeHTaIbHBIX Bubmaorexa [JOK
P https://m.edsoo.ru/00addbfa
3a1ay»
Kontponbhas padora Ne2 o Teme
17 «DNEKTPOIUTUYECKAS TUCCOIUAIUS bubmmorexa LIOK
’ https://m.edsoo.ru/00addecO
XUMUYECKHe peaKkiii B paCTBOPaX »
OO01mast XapakTeprCcTHKA TaJIOTCHOB.
18 XUMHYECKUE CBOMCTBA HA IIPUMEDPE Bubmiorexa [JOK
p P https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposogopoa. CossHast KMUCIIOTA, bubnuoreka [IOK



https://m.edsoo.ru/00adcade
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XUMHUYCCKHUEC CBOﬁCTBa, IoJIy4ycHue,

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

OpUMEHEHUE
[TpakTideckas paborta Ne 2 o reme
20 «IPIO erite cop - bubnuoreka [JOK
JTy4eHUE COJISTHON KUCIIOTBI,
yi . . https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brruncienus no ypaBHeHUSIM
21 XUMUYECKUX eal}clp Wi, €CJIM OJIUH U3 bubmmorexa LIOK
PCAKIUIH, s https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO0m1as XxapakTepucTrUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATTOTpOTHBIE MOTU(PUKALIUNA CEPHI.
93 Haxoxnenue cepbl u €€ coequHeHU I bubnuorexa [JOK
B IIpupoJe. XUMHUYECKHE CBOUCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoj1, CTpOeHHUE, bubnuorexa [JOK
¢u3nyeckue 1 XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcnppl cepol. CepHas KHCIIOTA,
25 du3nIeCKue ¥ XUMHUUECKHE CBOMCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XHWMHUYECKHUE PEAKIINH, JICKALINE B
OCHOBE IIPOMBIIIJICHHOTO CII0c00a
26 HOJIyYEHUS] CEPHOU KHCIIOTBHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KalOIlEeH cpelibl COETUHEHUSIMU
cepsl
57 Brruncnenne MaccoBoil J0JIM BBIXO1a bu6nmnoreka [JOK
HNPOJYKTa PEAKIUN https://m.edsoo.ru/00adec8a
28 OO0m1as XxapakTepucTrUKa JIEMEHTOB bu6muotexa [HOK
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VA-rpynnel. A30T, pacipocTpaHEHHE
B IIpUpo/ie, PU3HMUECKUE U
XAMHYECKHUE CBOMCTBA

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

AMMHaK, ero Gu3nuecKue u

bubnuoreka [JOK

29 XMMHYECKHE CBOMCTBA, MOJyUYEHUE U
T https://m.edsoo.ru/00adf004
pUMEHEHUE
[TpakTtruueckas padora Ne 3 mo teme
30 «[lomydeHne aMMuaKka, H3y4eHHUE €ro buGamorexa IIOK
Ve Stk https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kucnora, e€ pusndecKkue u bu6nmoreka [{OK
XHMUYECKHE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJICH
aMMOHHUS B KQU€CTBE MUHEPAIBHBIX

32 no0pennii. XUuMHYECKOe Bubmuorexa IOK
yAooP ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH cpebl
COCTMHCHHSIMU a30Ta
dochop. Oxcun dochopa (V) u

33 (1)00(%)0 pHaH KI/ICJ'I((i))Ta q)Q)I/II)sH(qe)CKHe u bubmmorexa [TOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOTyuyeHUE
Hcnonb3oBanue pocdaros B

34 KaueCTBE MHUHEPAIbHBIX YI0OpEHUH. bu6nunorexa [JOK
3arpsi3HeHUE TPUPOTHON CPEBI https://m.edsoo.ru/00adfc20
dbocdaramu
Yruepon, pacupocTpaHeHHE B

podL, Pactipoctp bubmmoreka [JOK
35 npupojie, PU3NIeCKrue U XUMHUIECKHE
N https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcunpl yriepoaa, ux Gusn4IecKkue u bu6nmnoreka [IOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJI0ru4ecKue mpodIeMsl,
cBsi3aHHBIE ¢ OKcHaoM yrieposa (1V)

37 VYronbpHas KUcjaoTa M €€ Cou bubmorera [IOK
https://m.edsoo.ru/00ae006c
[TpakTnueckas padora Ne 4 o reme

38 "[losydeHune yriiekuciaoro rasa. bubnuoreka LIOK
KauecTBeHHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaIbHBIC TIOHATHS 00
39 OpraHMYECKUX BEIIECTBAX KaK O Bubmmorexa IOK
P https://m.edsoo.ru/00ae054e
COCIMHEHMSIX YTIIepo/a
bubnuoreka [JOK
40 KpeMuuii u ero coeMHCHUS
P https://m.edsoo.ru/00ae080a
[TpaxTuueckas padora Ne 5. Pemnienue

41 JKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnuotexa LIOK
«BaxHelIe HeMETaTbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUSI»

KonTtponbHas padota Ne3 o reme
. bubnuoreka [JOK
42 «BaxHeHIue HeMeTaIlIbl M UX
https://m.edsoo0.ru/00ae0el8
COCTUHEHUSI»
OO0mias xapakTepucTUKa XUMHUECKUX
3JIEMEHTOB — METAJIJIOB.

43 Metannuyeckas CBI3b U bu6mmoreka [JOK
MeTaJllInYeCcKas KpUCTaIINYeCKast https://m.edsoo.ru/00ae103e
pemérka. @U3nUecKrue CBOMCTBA
METaJIJIOB
XUMHUYEeCKHE CBOMCTBA METAJJIOB.

. bu6muoreka [JOK

44 ONEKTPOXUMHUYECKUHN P

HaIpPSKEHUI METaioB

https://m.edso0.ru/00ae1156
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OO6u1re criocoObl NOTyYEeHHUS
MetaiuioB. CiuiaBel. Berauciienus no

45 ABHEHUSAM XUMHUYECKUX PEAKIIHI bubmorera [IOK
P PeaKIid, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
pUMECH
46 [TonsaTHE O KOPPO3UHN METAIIIIOB bubmorexa HOK
PP https://m.edsoo.ru/00ael278
bubnuoreka [JOK
47
[enormbte MeTanE: https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ TUIPOKCUIBI HATPUS U bu6nmoreka [{JOK
KaJius https://m.edsoo.ru/00ae14b2
49 [[{emouHO3eMeNbHBIE METAILIBI — bu6nmoreka [{OK
KaIbIUHA 1 MarHuu https://m.edsoo.ru/00ae15e8
50 BaxHetinme coequHEHNS KaIbIIU Bubmuorexa IJOK
https://m.edsoo.ru/00ael5e8
51 O00011eHEe ¥ cucTeMaTH3aIUs
3HAHUMN
52 JKEcTKOCTh BOABI U CIIOCOOBI €€ bu6moreka [JOK
YCTpaHEHHUs https://m.eds00.ru/00ae1886
[TpakTudeckas padora Ne 6 mo Teme
53 "YKEcTKOCTE BOIBI M METOEI €6 bubnmorexa LIOK
N https://m.edsoo.ru/00aelae8
YCTpaHCHHSI
54 P Op—— bubmmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnuotexa LIOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmmoreka [JOK

https://m.edso0.ru/00ae1d86
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OKCI/IHBI, THAPOKCUABI U COJIM JKCJIC3a

bubnunoreka [JOK

> () u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O06o00611IeHNEe U CUCTEeMAaTU3AIUS
3HAHUU
[TpaxTuueckas pabota Ne 7. Pemenue
HKCHEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnuoreka LIOK
59 «BaxHEeHNIIME METAJUIIbl U UX https://m.edsoo.ru/00ae3de8
COCITMHEHUSI»
Boruncnenust mo ypaBHEHUSM
XUMHUYECKUX PeaKlui, ecliu OJIUH U3
peareHToB JlaH B U30BITKE WU bu6nmoreka [{JOK
60 COJICPKUT NpUMeCH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J10JIM BBIXOJIa MPOIYKTa
peakuuu
O00011eHrEe ¥ cucTeMaTH3aIMs
61 3HAHUI
KonTtponbnas padota Ned o reme
62 «BaxxHeHmme MeTaibl U X
COETMHEHUSI»
BemectBa u maTepuaisl B bu6nunoreka [JOK
63 MTOBCETHEBHOM JKU3HU YEJIOBEKa https://m.edso0.ru/00ae3f50
XHUMHUYECKOE 3arpsI3HEHUE bu6nunorexa [JOK
64 OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
Ponp xumuu B pereHuun bu6nmnoreka [OK
65 9KOJIOTUYECKUX TTPOOIEM https://m.edsoo.ru/00ae4270
PezepBHblii ypok. O000111€HNE 1 bubnuotexa LIOK
66 cucTeMaTu3anus 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PezepHblil ypok. O600111€HNE U bubnuotexa LIOK
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cCUCTEMATHU3alUA 3HAHUN

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

68 PezepBHusblil ypok. O60011IEHNE 1

CHCTEeMaTHU3alus 3HaHUI

bubnuoreka [JOK
https://m.edsoo.ru/00ad9ch?2
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