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MNOSICHUTEJBHAS 3AIITUCKA

[IporpaMma 1o XMMUM Ha YPOBHE OCHOBHOTO OOIIIETO 0Opa30BaHusl COCTABIICHA HA
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelIbHON MPOTrpamMMbI
OCHOBHOTO 0011ero oOpa3oBanus, npeactaBieHHbx B PI'OC 00O, a Takke HA OCHOBE
denepanbHOl pabodeil mMporpaMMbl BOCIIUTAHUS M C YIETOM KOHIICTIIIMY TPETIOAaBaHuUs
ydyeOHOro mnpenMera «Xumus» B o00pa3oBaTelIbHBIX oOpraHuzanusx Poccuiickoit
Oenepanum.

[Iporpamma o xumMuu Aa€T Npe/ICTABICHUE O LENIX, 00IIel cTpaTeruy o0y4eHus,
BOCIIUTAHUS U Pa3BUTHsI OOYUYAIOIIMXCS CPEACTBAMHU yUeOHOTO IIPEIMETa, YCTaHABIMBAET
o0s13aTeNbHOE TPEIMETHOE COJIep)KaHue, MPEeAyCMaTpPUBAET paclpeielieHne ero Iio
KJIacCcaM U CTPYKTYpHUPOBAHUE TIO pasjiesiaM U TeMaM MPOTrpaMMBbl IO XUMUU, OTIPEIEISIET
KOJJMYECTBCHHBIC M KAYECTBCHHBIC XapPAaKTEPUCTUKH COJCPXKAHUSA, PEKOMCHIYEMYIO
MOCJIEIOBATEIPHOCTh ~ W3YYEHUSI  XUMHUU C  Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOIro MpoIlecca, BO3PACTHBIX OCOOCHHOCTEU
o0y4aromuxcsi, OMpeeNsieT BO3MOKHOCTH TpEAMeTa ISl peanu3aliil TpeOOBaHUN K
pe3ynbTaTaM OCBOCHHSI OCHOBHOW 0Opa30oBaTEIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBaHus, a TakKe TPEOOBAHMI K pe3ysibTaTaM 00y4YeHHsS XMMHUHU Ha YPOBHE
Ieei M3ydeHus MpeaMeTa W OCHOBHBIX BHJIOB YUeOHO-TIO3HABATEIBLHOW ACATEIHHOCTH
00yJaromerocs Mo OCBOSHUIO y4eOHOT'O COJICPKAHMUS.

3HaHWE XHWMHH CIY)XHUT OCHOBOW i1  (DOPMHUPOBAHHS  MHUPOBO33PEHUS
oOyyJaromierocsi, ero MpeacTaBlICHU O MaTepUaIbHOM EIUHCTBE MHUPA, BAXKHYIO POJIb
urparT GopMHUpyeMbIe XUMHUEH MPECTABICHUS O B3aUMOMPEBPAIECHUAX YHEPTUU U 00
HBOJIFOITMH BEIIIECTB B MPHUPOJIE, O MyTIX PEHICHUs TI00aJbHBIX MPOOJIEM YCTONYHBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPHEBOM, SHEPreTHUYECKOW, NMUIIEBOM M 3KOJIOTHYECKOU
0€30MmacHOCTH, IPOOJIEM 3PABOOXPAHCHHUS.

N3yuenne xumuu: crnocoOCTBYeT peann3aliii BO3MOKHOCTEH ISl CaMOPa3BUTHS U
dbopMHpOBaHUS KYyJIbTYpbl JUYHOCTH, €€ oOmeld U (DyHKIIMOHAIBHONW TPaMOTHOCTH,
BHOCHT BKJIaJl B (DOPMHUPOBAHKE MBIIIUICHHUS M TBOPYSCKUX CIIOCOOHOCTEH 00yUarommxcs,
HAaBBIKOB WX CaMOCTOSITEIbHONW Y4YeOHOW MESTebHOCTH, OKCIEPUMEHTAIBHBIX U
UCCJIEIOBATENIbCKUX YMEHUM, HEOOXOJMMBIX KaK B TMOBCEIHEBHOM >XWM3HHM, TaK M B
npo(ecCUOHANBbHON NIESITENIbHOCTH; 3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIIJICHUS,
3aKJIa/IbIBA€T OCHOBBI IIEJIOCTHOTO B3TJISAA HA €UHCTBO MPUPOJILI M YEIOBEKA, SBIISICTCS

OTBETCTBEHHBIM JTallOM B (l)OpMHpOBaHI/II/I €CT€CTB€HHO-Hay‘IHOﬁ I'paMOTHOCTH



00yJaroIuXxcs; CrocoOCTBYeET



(GbOpMHUPOBAHUIO LIEHHOCTHOT'O OTHOIIEHUS! K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K
YEJIOBEKY, BHOCUT CBOM BKJIA]T B 9KOJIOTHYECKOE OOpa30BaHUE 00YJIaIONTUXCS.

Jlanubple HampaBieHUsT B OOyYeHMM XUMHUU OOECMEYMBAIOTCS — CleIUPUKON
coJiepKaHusi y4yeOHOro MpeaMeTa, KOTOPbIA SIBISETCS MEeAarormuecku aJanTHpPOBaHHBIM
OTpakeHUEM 0a30BOM HAYKU XMMHUHU HA ONPEACIEHHOM ATare €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00I11Ier0o 00pa3oBaHusi OPUEHTHUPOBAH Ha OCBOCHUE
0OyJaroNUMHUCS CHCTEMBbl TEPBOHAYAIBHBIX TOHATHH XUMHH, OCHOB HEOPTaHMYECKOU
XUMUH U HEKOTOPBIX OT/ICbHBIX 3HAUUMBIX MOHATUA OPraHUYECKOU XUMHUH.

CtpykTypa cojaepXaHUs MporpaMMmbl 10 XUMHH c(QOpMUpOBaHa Ha OCHOBE
CHUCTEMHOTO Moaxojia K e€ n3yuenuto. Cojiep:kaHue CKJIAJbIBACTCS U3 CUCTEMbI MOHATHM O
XUMHUYECKOM DJIEMEHTE U BEIIECTBE W CUCTEMBI MOHATUA O XUMHUYECKOU peakuuu. O6e 3Tu
CHUCTEMBI CTPYKTYPHO OPTaHM30BaHbI MO MPUHIUITY MOCIEI0BATEILHOIO Pa3BUTUS 3HAHUN
Ha OCHOBE TEOPETUUYECKUX MPECTABICHUIN Pa3HOTO YPOBHS:

—aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

—IIepnoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

—y4EHUS O CTPOEHUHU aTOMa U XUMUYECKOMN CBS3H;

—IPEICTABICHUI 00 AJIEKTPOTUTHUECKON JUCCOIMAIINH BEIIECTB B PAaCTBOPAX.

TeopeTndeckrue 3HAHUSI PAacCMATPUBAIOTCS HAa OCHOBE SMIMPUYECKH TMOITYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS

MOCJIE0BATEIBHO OT OJTHOTO YPOBHS K JIPYTOMY, BBIMOJIHSS (DYHKIIMU OOBSICHEHUS U
MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUSI U BO3MOXXHOCTEH NPAKTUUECKOTO TPUMEHEHHS U
MOJTYYEHHS] U3y4aeMbIX BELIECTB.

OcBoeHME TPOTpaMMbl 1O XUMHH CIIOCOOCTBYET (DOPMUPOBAHMIO TMPEJICTABICHUS O
XAMHUYECKON COCTABJISIONIEN HAYYHOM KapTUHBI MUPA B JIOTHKE €€ CHCTEMHOU IPUPOIBI,
LEHHOCTHOTO OTHOUIEHUS K HAyYHOMY 3HAHUIO U METOJlaM MO3HaHWs B Hayke. M3yueHwue
XUMUU TIPOUCXOJIUT C MPUBJICYCHUEM 3HAHUN M3 paHee U3YUYCHHBIX yUYE€OHBIX MPEIMETOB:
«OKpyXaroluii MUp»,

«buoinorus. 5—7 ximacce» u «Dusnka. 7 Kimace».

[Ipu uzyyeHun XUMHH TPOUCXOIUT (POPMUPOBAHNE 3HAHUN OCHOB XUMHUYECKOW HAYKH
KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON NESITEIIbHOCTH YEJIOBEKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOH KyJbTYyphl. 3ajada ydyeOHOTO NpeIMeTa COCTOWUT B

q)OpMI/IpOBaHI/II/I CHUCTEMBI XMMHUYECKUX 3HAHUM — BAXKHEHUIIINX (baKTOB, HOHHTHﬁ, 3aKOHOB 1



TEOPETHUUECKUX TMOJOKEHUM, JOCTYNHBIX OOOOIIEHHI MHUPOBO33PEHUECKOr0 Xapakrepa,
SI3bIKAa HAyKW, B MPUOOIICHWH K HAYYHBIM METOJAM TMO3HAHUWS MPH M3YYCHHH BEIIECTB U
XUMUYECKUX peakiui, B (POPMUPOBAHMU U PA3BUTHUU I[O3HABATENILHBIX YMEHHH M UX
IPUMEHEHUU B Yy4e€OHO-TIO3HABATEIHLHONM W Y4eOHO-MCCIIEAOBATENILCKOM JESTENbHOCTH,
OCBOEHHUU MPaBUII 6€30M1aCHOTO OOpAIeHHs C BEIECTBAMH B IIOBCEIHEBHON KU3HU.

[Ipu M3yueHnn XMMUK Ha YPOBHE OCHOBHOTO 00I1IeT0 00pa30BaHMs BaKHOE 3HAUCHUE
IpUOOpPENIH TaKHUe LI, KaK:

— opMupoBaHHE  UHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHuUI0, COTPYHUYECTBY,

CaMOCTOSITEJIbHOMY TMPUHATUIO PEIICHUH, CIOCOOHON aJanTUpoBaThCsi K OBICTPO
MEHSIIOIIMMCS YCIIOBHSIM KU3HMU;

— HalpaBJICHHOCTh OOYYEHMsSI Ha CUCTEMATHYECKOE MpUOOIIeHNnEe O0ydarolmxcs K
CaMOCTOSITEJIbHOM  IMO3HABATEJIbHOM  JEATEIbHOCTH, HAyYHBIM METOJaM IO3HaHU,
dbopMHPYIONTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrnieueHue yCJIOBUM, CIOCOOCTBYIOMIMX MPHUOOPETEHUIO OOYYaIOIIUMUCS OMBITA
Pa3HOOOpa3HOM 1eATeTbHOCTH, TTO3HAHUS U CAMOIIO3HAHUS, KITFOUEBBIX HaBBIKOB (KITFOYEBBIX
KOMIETEHIIN ), UMEIOIUX YHUBEPCAIbHOE 3HAUEHUE ISl PA3JIMUYHBIX BUIOB JI€SITEIbHOCTH;

— hopmupoBanue oOmiei GyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B
TOM 4YHCJIE YMEHHMHA OOBSCHATH M OIICHUBAThH SIBIICHUS OKPYKAIOMIETO MHPA, UCIOIb3YS
3HAHUS U OIBIT, MOJYYCHHBIC TTPU U3YYCHUU XUMUU, IPUMEHSITh UX MPU PEIICHUHN TTPoOIeM
B [TIOBCETHEBHOM KU3HU U TPYJIOBOM JAEATEIBHOCTH;

— ¢opMHpoBaHrE Yy OOYyYalOUMXCS TYMaHUCTUYECKUX OTHOIICHHWM, TOHUMAaHUS
LEHHOCTH XMMHUYECKUX 3HAHUU JIJIS1 BBIPAOOTKH 3KOJIOTMUYECKH 11€1€CO00pa3HOTO TOBEACHHUS
B OBITY U TPYAOBOH AESITENLHOCTU B IIEJIIX COXPAHEHHUS CBOETO 370POBbS M OKpY)Karolien
MIPUPOTHOMN CPEbI;

— pa3BUTHE MOTHUBALMKM K OOYYEHMIO, CHOCOOHOCTEH K CaMOKOHTPOII U
CaMOBOCIIMTaHUIO HA OCHOBE YCBOEHUS

0OIIIeueI0BEYECKUX EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduis H
HaIpaBJICHHOCTU JaldbHENIIEro 00yUeHusl.

OOmiee uyMciaO 4YacoB, OTBEACHHBIX MJI M3YyUYEHUsS XUMHUU Ha YPOBHE OCHOBHOTO
ob1iero oopazoBanusi, coctapisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJeN0), B 9

KJ1acce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/IbHBbIC XMMUYECKUE TOHATHSA

[Ipenmer xumuun. Ponb XuMHUM B KU3HM 4YeJOBeKa. XUMUS B CUCTeME Hayk. Tena u
BellecTBa. DU3MYECKHE CBOMCTBA BEIIECTB. ATrperartHoe cocTosiHue BemiecTB. [loHsaTHe o
METO/IaxX Mo3HaHUs B XUuMUU. YucThle BemecTBa U cmecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE 3JIeMEHThl. CUMBOJIBI XMUMHYECKUX 3JIEMEHTOB.
[IpocThie U CI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass (opmysna. BaleHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BEILIECTB.

OtHocutenbHas atoMHasi macca. OTHOCUTENbHAA MOJEKYJsipHas Macca. MaccoBas
JIOJIs1 XUMUYECKOT0 2JIEMEHTA B COSIUHEHUH.

KomnuectBo BemectBa. Momnb. Mossipaast Macca. B3auMocBsI3b KOJIMUECTBA, MACChI U
YHCJIa CTPYKTYPHBIX €IUHUIL BenlecTBa. Pacy€Tsl Mo popMynamMm XUMUUECKUX COCTMHEHH.

OU3NYECKNE U XMMHUYECKHE SIBIICHUSI. XUMUYECKas peakuus U €€ MpPU3HAKUA. 3aKOH
COXpAaHEHUSI MACChI BEILIECTB.

Xumuyeckue ypaBHeHUs. Kraccudukanus XUMHUYECKHX peakiuil (COeAMHEHUs,
pazJIoKEHUs, 3aMEIIICHHs, OOMEHA).

Xumuueckuii IKCnepumenn

3HAKOMCTBO C XMMUYECKOU MOCYI0M, MpaBuiIaMu pabOThI B JabopaTOpuu U IpUEMaMHU
oOpailieHus ¢ 1a00paTOPHBIM 000PYI0BAHUEM, U3YUCHUE U OMMCAHUE (PU3MUECKUX CBOMCTB
00pa3IoB HEOPTAHMYECKUX BEIIECTB, HAOMIOeHNE (PU3MUESCKUX

(nmnaBiaeHuWe BOCKA, TasHUE JIbJla, pACTHUpAHUE caxapa B CTyIKe, KUIEHUE W
KOHJICHCAIUsl BOJIbl) U XMMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE MEIHOU MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KHUCIOTOW) SIBJICHWM, HAOMIOACHUE W ONHMCAHWE MPU3HAKOB
MPOTEKAHUS XUMUYECKUX PEaKIil (pas3yioKeHue caxapa, B3aMMOJICHCTBUE CEPHON KHUCIIOTHI
¢ xyopuaoM Oapus, paznoxenue ruapokcuna menu (II) mpu HarpeBanuu, B3auMOJCHCTBHUE
xKenesa ¢ pactBopoM cosid Meau (I1), uzydeHnue crocoOoB pa3AesieHUus CMECe: ¢ MOMOIIbIO
MarHuTa, (QUIbTpOBaHWE, BBINIAPUBAHUE, IUCTUULIMUS, XpoMarorpadus, MpOBEICHHE
OYMCTKH TIOBAPEHHOW COJIM, HAOJIOJICHWE W ONMHUCAHWE PE3yJbTaTOB IMPOBEICHHS OIIbITA,
WUIKOCTPUPYIOLIETO  3aKOH ~ COXPAaHEHUs  MACChl, CO3JIaHME€  MOJENEd  MOJEKYJ

(IIapoCTepIKHEBBIX ).



Baxkueiiume npeacTaBuTe M HEOPraHU4eCKUX BellecTn

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3eMEeHT U IpOCTOE BEUIECTBO.
Haxoxnenue kuciaopona B mpupoje, (PU3NYECKHMe W XUMHUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcupapl. Ilpumenenue kucnopona. CrocoObl MOMy4YEHUsI KHUCIOpOAa B
7abopaTopuM M TOpPOMBIIUIEHHOCTH. KpyroBopor kuciaopona B mnpupoge. O3oH —
ATOTPOITHAS MOAU(PUKALIMS KUCIOPOIA.

TemoBoit 3pPexT XMMHUECKON pEeaKIu, TEPMOXUMHUYECKHE YpaBHEHUS, 3K30- U
YHIAOTEPMHUYECKHE peaKInU. TONIUBO:

yroJib U METaH. 3arps3HEHHE BO3/1yXa, YCUJIEHUE TapHUKOBOTO 3 (deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bonopon — asmeMmeHT M mpoctoe BemiectBo. HaxoxxaeHue Bomopona B IPUPOJE,
(du3nYecKue 1 XMMUYECKHE CBOWCTBA,

MpUMEHEHUEe, CcrnocoObl mojydeHus. KHCIoTel U coiu.

MoutsipHbIit 006EM ra3oB. PacuéTel 0 XUMUYECKUM YPABHEHHSIM.

dusnueckne CBOMCTBA BOAbl. Boxa kak pacrtBopurenb. PactBopel. Haceimennsie n
HEHACBILLICHHbIE PacTBOPBL. PacTBOpUMOCTB BelIeCTB B Bojae. MaccoBas H0JI BEIECTBA B
pactBope. XUMHUYECKHE CBOMCTBA BO/bl. OcHOBaHUs. Posib pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBoport Boabl B pupoze. 3arpsi3HEHUE NIPUPOAHBIX BoA. OXpaHa U OYMCTKA
IIPUPOIHBIX BO.

Knaccuduxanus Heoprannueckux coeaunenuii. Oxcunpl. Knaccudukaiuss oKCHUIOB:
cosieoOpasyronie (OCHOBHBIC, KHUCIOTHBIE, am@OTepHbIE) |  HECoJIeo0pasyIolIue.
Homenknatypa oxcumoB. ®Pusnyeckue M XUMHYECKUE CBOWCTBA OKCUIOB. [lomyueHue
OKCHJIOB.

OcHoBanus. Knaccuduxanust ocHOBaHUMN: MIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanui. @u3nyeckue U XMMHYECKUE CBOMCTBA OCHOBaHMU. [lomyueHue
OCHOBaHMM.

Kucnorer. Knaccudukarmuss xucinor. Homenkmarypa kucior. ®usudeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psan aktuBHocTn meraiuioB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Comn. Homenknatypa coneii. @Puznyeckue ¥ XMUMHUYECKHE CBOWCTBA
CONEeHu.

[Tosyuenue comnen.

I'eneTnyeckas CBsI3b MCXKAY KiIaCCaMHU HECOPTraHUYCCKHX COC,Z[I/IHCHI/Iﬁ.



Xumuueckuii IKCnepumMenm:

KAUEeCTBEHHOE OIPEACIICHHE COJEpKaHUsl KHUCIOpPOJa B BO3JyXe, IOJyYEHHE,
coOupaHue, pacro3HaBaHUE U U3yUYCHHE

CBOMCTB KHCIIOpO/Aa, HAOJIOJCHHE B3aUMOJCUCTBUS BEUIECTB C KHCIOPOJIOM U
YCIIOBHSI BOSHHKHOBEHUS M TIPEKpAIICHHs] TOpeHus (IMoxapa), 03HAKOMJICHHE C 00pasriamMu
OKCHUJIOB M OIHMCAHME MX CBOMCTB, IMOJy4YEHHUE, COOMpaHUE, pacliO3HABAaHUE M HM3YyUYCHHE
CBOMCTB BOJOpoja (ropeHue), B3auMoencTeue Bogopoaa ¢ okcuaoM Menu (II) (Bo3amoxkHo
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIO/ICHHE 00pa3IlloB BEIIECTB KOJUYECTBOM | MOJIb,
UCCIIEJOBAaHUE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C Pa3IU4YHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHOW MACCOBOM JIOJEM PacTBOPEHHOIO BELIECTBA,
B3aMMOJICUCTBUE BOJBl C METaUIaMH (HaTpUEeM U KaybleM) (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), MCCIIEIOBaHUE OOpa3lOB HEOPraHMYECKUX BEUIECTB Pa3IUUYHBIX
KJIACCOB, HAOJIO/ICHHE U3MEHEHHUS OKPACKU MHAMKATOPOB B pacTBOpax KUCJIOT W LIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcuna meau (II) ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT C
METAJJIAaMH, PEAKIUK HEUTPAIN3ALNH, TIOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUH, BHITCCHEHUE
OJIHOTO MeTajijia APYruM U3 pacTBOPA COJIM, PEIIEHUE SKCIEPUMEHTAIBHBIX 33/1ad [0 TEME
«BaxkHenme Kiaccbl HEOPraHUYECKUX COCTUHEHUI.

Iepuoauyeckuit 3axkoH u Ilepuoanmyeckasi cucreMa XMMHUYECKHX 3jaeMeHTOB /[l
N. MenaeneeBa. CrtpoeHne aTomMoB. XuMHYecCKass CBA3b. OKHCJIAUTEIbHO-
BOCCTAHOBHUTEJ/IbHbIE PeaKIMHU

[lepBbie TOMBITKH KIAacCU(PUKAIMA XUMUYECKUX 3JeMEHTOB. [loHsTHe 0 rpymnmax
CXOJIHBIX JIEMEHTOB (LIEJIOYHBIE U

HIEJIOYHO3EMENbHBIE METAJUJIbl, TajoreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpHIE

00pa3yroT aM(pOTEepHbIE OKCHUJIbI U THIPOKCHIBI.

Ilepuonnueckuit 3akoH. Ilepuonnueckas cucTEMa XUMHUYECKHX 3JIeMEHTOB /I,
. MenneneeBa. KopoTkomepuoaHas u aiuHHonepuomHas ¢opmbl Ilepuoanueckoit
cucreMbl xumudeckux sneMeHToB [[. M. Menneneesa. Ilepuoasl u rpynmnsl. Ouszndeckuit
CMBICJI TOPSIAKOBOTO HOMEpa, HOMEPOB MEPHUO/Ia U TPYIIIbI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otombl. Onexktponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0ueK aTOMOB MepBbIXx 20 Xumuyeckux sneMeHToB [lepmommueckoit
cucremsl J. 1. MenneneeBa. XapakTepUCTHKAa XUMUYECKOT0O 3JIEMEHTA MO €r0 MOJOKEHUIO

B [lepnonnueckou cucreme /. 1. Menneneena.



3aKOHOMEPHOCTH  M3MEHEHMS  paJnyca  arOMOB  XUMHYECKHX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpymniaM U Mepruoam.

3nauenne Ilepmonnueckoro 3akoHa u Ilepuoguveckoil CHCTEMBI XHMHYECKUX
AJIEMEHTOB JJI PA3BUTHUS HAYKU U NpakTuku. [{. 1. MenaeneeB — y4€HbIN U rpak1aHUH.

Xumuueckass  cBsizb.  KoBajeHTHass — (MOJsipHasl W HEMNOJISIpHAsi)  CBSI3b.
DIIEKTPOOTPULIATENILHOCTh XUMHUUYECKUX 3JIEMEHTOB. IOHHAas CBS3b.

Crenenb okucieHusa. OKHUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE peakuuu. IIporieccel
OKHCJICHHS M BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

n3ydeHue oOpa3loB BELIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJICUCTBUE TMAPOKCHUIA
LMHKA C PaCTBOPaMU KUCJOT U LIEI0YEH, IPOBEACHUE OMBITOB, MILTIOCTPUPYIOIINX PUMEPDI
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peakuuii  (ropeHue,  peakluu  pas3jIoKeHUS,
COCTUHCHHS ).

Mexcnpeomemmnunie cea3zu

Peanmzanmst MeXnpeaMETHBIX CBA3EH IIPU  M3YYEHHH XMMHM B 8  Kjacce
OCYIIECTBIISIETCSI Yepe3 MCIOIB30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHSTHH, TaK U
MOHSATUM, SBJISIOIIMXCS CUCTEMHBIMU [JIs OTACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIE TMOHSATHUS: HAy4YHBIM (DAaKT, TUMOTE3a, TEOPHsl, 3aKOH,
aHaju3, CHHTE3, KilacCuuKaius,

MEePUOAUYHOCTh, HAOIIOJICHUE, DKCIIEPUMEHT, MOJACIUPOBAHUE, U3MEPEHUE, MOJIEb,
SIBJICHHE.

®dusuka: Marepusi, aToMm, 3JEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKJIUJI, H30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJA, AJICKTPUUICCKUN 3apsl, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, ra3, GU3NUECKUE BEIIMUNHBI, EAUHUIIBI U3MEPEHHUS, KOCMOC, TUTAHETHI,
3BE3/161, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpANbI, TOPHBIE TMOPOJBI, TOJE3HBIC

HNCKOIIaCMbIC, TOIINIMBO, BOJHBIC PECYPCHI.

9 KJIACC



BemecTBo M XMMUYeCKas peaKust

[lepponnueckuit 3akoH. Ilepuomnueckass cHCTEMAa XHUMHYECKHX 3JIEMEHTOB /I,
N. MenpneneeBa. CtpoeHne aTroMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XUMHUYECKHUX
AJIEMEHTOB MEPBBIX TPEX MEPUOMOB, KM, KaJblUHs U UX COCIMHEHUN B COOTBETCTBHUH C
MTOJIOKEHUEM DJIEMEHTOB B [lepnoanueckoi cucTeMe U CTPOCHUEM X aTOMOB.

CrpoeHue BemecTBa: BUAbI XUMUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTbh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEUIETKH W BHUJIA XUMHYECKON
CBSI3H.

Knaccudukanus u HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHYECKUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX COCIMHEHHM, TCHETUYECKAs
CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudpukanuss XUMUYECKMX peakluid MO pa3IMuHbIM MpU3HakaM (M0 YUCIy U
COCTaBy YYACTBYIOIIMX B PEAKUMUHU BELIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO H3MEHEHUIO
CTENEHEH OKHUCJICHUS XMMHYECKHUX DJJEMEHTOB, MO OOpaTUMOCTH, TII0 Yy4YacCTHUIO
KaTanu3aropa). JK30- U S9HJA0TEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTue o ckopocTu XUMU4ecKoil peakiuu. [lousiTue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [lonstue o

FOMOT€HHBIX M TETEpPOreHHbIx peakiusax. llonsarne o karanuze. Ilonstue o
XMMHUYECKOM paBHOBeCHMU. DAKTOPBI, BIMSAIOLIME HA CKOPOCTh XUMHUYECKOW PEaKLUHUU U
MOJIO)KEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTENIHHBIE PEAKIIUU, YJICKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBHUTEIBHON PEAKIIMU.

CocTaBiiecHUE  ypaBHEHHUM  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUH €
WCIIOJIb30BAaHUEM METO/1a AJICKTPOHHOTO OanaHca.

Teopusi BAEKTPOIUTUYECKONW OUCCOLMAIMU. JNEKTPOJHUTBI M HEIJIEKTPOJIUTHI.
KaTnoHnbl, aHnOHBI. MeXaHU3M IUCCOLUAIIMN BEIIECTB C PA3JIMYHBIMU BUIAMU XUMHYECKOU
cBs3u. Crenenpb qucconuanui. CUIbHBIC U CIa0bIe AIEKTPOIUTHIL.

Peakunu nonHoro oomeHa. Y cjioBuUsl IPOTEKaHUS PEaKIIMi HOHHOTO OOMEHa, TTOJIHbIC
U COKpallléHHbIE MOHHBbIE ypaBHEHHs peakuuil. CBOMCTBa KUCJIOT, OCHOBAaHUM W COJIEH B
CBETE MPEJCTABICHUN 00 AJICKTPOIUTHYECKOW aucconuanuu. KadecTBEeHHBbIE peakiuyu Ha
WOHBL. [ToHATHE O TUAPOIIN3E COJIEH.

XumuuecKkuii IKCnepumenm:



03HAKOMJIEHUE C MOJEISIMU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX BEUIECTB —
METaJUIOB W HEeMeTaIoB (Tpadura M amMasa), CIOKHBIX BEIIECTB (XJIOpHIAa HATPUSA),
UCCIIEJOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peaklMu OT BO3IAEHUCTBUS Pa3IMYHBIX
(dbakTopoB,  HCCIEIOBaHHUE  DJIEKTPONPOBOAHOCTH  PACTBOPOB  BEUIECTB,  Ipoliecca
JUCCOLIMAIMU KUCJIOT, IIEJI0Yeld U cojeil (BO3MOMXHO HCIIOJIb30BAaHUE BUIEO MaTEpPHAIIOB),
MPOBEJICHUE OMBITOB, UJUTIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTO 0OMeHa
(oOpa3oBaHue ocajaka, BbIIEICHHE raza, 00pa3oBaHHUE BOAbBI), ONMBITOB, WLTIOCTPUPYIOIIUX
IPUMEPBI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEakUuid (TOpeHHe, PEeaKUuu pas3iioKeHUS,
COCIMHEHMs), paclO3HABAaHME HEOPraHMYECKHX BEUIECTB C IOMOIIBIO KaueCTBEHHBIX
peaKlMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/au.

Hemeranibl 1 UX cOeIUHEHUSA

OO0mast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpPHBIE
creneHu okucieHus. CtpoeHue u

(u3nyeckue CBOWCTBAa MPOCTHIX BEIECTB — TaJIOTE€HOB. XMMHUYECKHE CBOMCTBA Ha
npuMepe xjopa (B3auMOJeHCTBUE ¢ METAJUIAMH, HEMETAIJIAMHU, IIEJI0YaMHt ). XJIOPOBOAOPO/I.
ConsiHasi KUCIIOTa, XMMHUYECKHUE CBOMCTBA, MOJy4YeHUE, NMpUMeHeHue. JleiicTBue xiopa u

XJIOPOBOJIOPOJIa HA OpPraHU3M 4YeJIOBEKAa. BaxkHeumne XJIOpuAbl M WX HAXOXKICHHUE B

pUpOJIE.

O6mas xapakrepuctuka 35eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u GU3NYEeCKue CBOMCTBA MPOCTHIX BEIIECTB —
KHACTIOpOJia W cepbl. AJUIOTpONHbIE MOAU(DUKAIMM KUCIOpoAa M cepbl. XUMHUYECKHE
cBoiictBa ceprl. CepoBOAOPO, CTpOSHUE, (PU3NUECKUEe U XUMHUYECKHUE CBOMCTBA. OKCH/IBI
Cepbl KaK TMPEACTaBUTENM KUCIOTHBIX OKcuaoB. CepHas KucioTa, (usnueckue u
XUMHUYECKHE CBOWCTBa (00IIME Kak MpEeACTaBUTENS Kilacca KHUCIOT U creuupuueckue).
XUMHUECKHE pEeaKINH, JeKalllhue B OCHOBE MPOMBIIIJIEHHOTO CIOCc0o0a MOMy4YeHUs: CEpHON
KUCHOTHIL. [IpuMenenune cepHoit KUCI0Thl. CoJjid CEpHOW KUCTOThI, KAYECTBEHHAs! PEaKIUs HA
cynbdar-uoH. HaxoxaeHue cepol u e

COENVHEHUH B npupofe. XUMHUYECKOE 3arps3HEHHE OKPYXKAIoWIEW Cpelsl
COEIMHEHUSIMU Cepbl (KHCIOTHBIE TOXKIH, 3arps3HEHIE BO3yXa U BOJOEMOB), CIIOCOOBI €T0

MpeI0TBPAIEHUS.



OO6mas xapakrtepuctuka snemMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEePHBIC CTEMEHU OKHUCIEHHUsA. A30T, pacnpocTpaHEHHUE B Mpupoje, (pusnyeckue u
XUMHU4eckue cBoicTBa. KpyroBopor aszora B mnpupojne. AMMHAK, €ro (U3MYECKUe U
XUMHUYECKUE CBOWMCTBa, MoyiydyeHue u npumeHeHue. Coilu aMMoHHs, UX (U3UYECKUE U
XUMHUYECKUE CBOMCTBA, MpuMeHeHune. KauecTBeHHasi peakius Ha UOHbI aMMOHMS. A30THas
KHUCIIOTa, €€ MmojyyeHue, GU3nyecKkue U XMMUYECKUEe CBOWMCTBA (00IIHME Kak MpeCTaBUTENs
KJ1acca KUCJIOT U crenupuyeckue). McnonapzoBanne HUTPATOB U COJIEH aMMOHHS B KaUeCTBE
MUHEPATBHBIX yI0OpeHMA. XUMHUUECKOE 3arpsi3HEHNE OKPYKAIOMICH Cpelbl COSAMHEHUSIMU
a3ota (KUCIOTHBIE JOXIHW, 3arpsi3HEHHE BO3Ayxa, MouBbl U BoJoEMOB). Docdop,
ajuioTponHeie Monudukamuu docdopa, ¢GuzMUeckrue U XUMHUUECKHE cBoicTBa. OKcua
dochopa (V) u dpochopnas kuciora, GU3NIECKHE U XUMHUYCCKHE CBOWMCTBA, IMOJTyUYCHHE.
Hcnonb3oBanue (hochaTtoB B KaU€CTBE MUHEPATIBLHBIX YA0OPEHHIA.

O6mas xapakrepuctuka 35eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE  CTENEHU  OKUCJIEHWS.  YTIEepol,  aUIOTpONHble  MoJuduKanuu,
pacnpocTpaHeHue B TpuUpoAe, (U3HMUECKME W XUMHUYECKHE CBOMCTBA. AcopOuus.
Kpyrosopot yriaepona B mpupome. Okcuubl yriepoaa, ux (usamdeckue M XUMHUUYECKHE
CBOWCTBA, JICMCTBUE HA JKMUBBIE OPraHU3MBbI, MOJYYEHHUE U MPUMEHEHUE. DKOJIOTHYECKHE
npoOJieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (IV), rumoresa 1io0aabHOrO MOTEIJICHUS
KJIMMaTa, MNapHUKOBBIM A @dexT. YrombHas kuciota u €€ Ccoiau, UX (QU3NYECKUEe U
XUMHUYECKUE CBOMCTBA, MOJyYE€HHE M TpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH M CEJIbCKOM
XO35UCTBE.

[lepBoHauanbHble MOHITUS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSX
yriepoaa (MeTaH, 3TaH, STUJICH, AalETUJICH, 3TaHOJ, TJIMIEPHUH, YKCYCHas KHCIIOTA).
[IpupoaHbIE WCTOYHHMKHU YTIEBOAOPOIOB (Yrojib, IPUPOAHBIA Ta3, HEPTH), MPOMAYKTHI HX
nepepaboTku (OCH3MH), UX POJIb B OBITY M MPOMBINUICHHOCTH. [loHSATHE O OHOJOTHYECKH
BOXHBIX BEIIECTBAX: JKWMpaxX, OelKax, yIrJIeBoJax — WU HUX POJIM B KU3HU YEJIOBEKa.
MarepuanbHOe €TUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHECHUI.

Kpemuuii, ero ¢usnyeckne M XMMHUYECKHE CBOWCTBA, MOJyYE€HHUE U TMPHUMEHEHUE.
Coenunenust kpemuust B mpupoze. Ob6mue mpeactaBieHuss o6 oxcuae kpemuus (IV) u

erMHPIeBOﬁ KHUCJIIOTCE. CI/IJ'II/IKaTBI, HUX HCIIOJIb30BAHHUE B 6I>ITy, B IMPOMBIIIICHHOCTH.



Baxkneiiiive cTpouTenbHble MaTepHUallbl: KEpaMHKa, CTEKIIO, IIEMEHT, OETOH, JKeIe300€TOH.
[TpoGembr

0€301acHOr0 UCTOJIb30BAHUS CTPOUTENILHBIX MaTEPUAJIOB B TOBCEHEBHOM JKU3HM.

Xumuueckuii IKCnepumMenm:

M3y4yeHHE OOpa3l0B HEOPraHUYECKUX BEIIECTB, CBOWCTB COJIIHOW KHCJIOTHI,
MPOBEICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUA-MOHBI M HAONIOJCHHE MPU3HAKOB HX
IPOTEKaHMs, ONBITHI, OTPAKAIOIIME (PU3UUECKUE U XUMUYECKUE CBOMCTBA TajJJOT€HOB M HX
COEMHEHNI (BO3MOXKHO HCIOJIb30BaHUE BUCOMATEPHANIOB), O3HAKOMJICHHE C OoOpaslamMu
XJIOPUAOB (TajOreHHuJI0B), O3HAKOMJIEHME C oOpaslaMu cepbl M €€ COeIMHEHUSIMU
(BO3MOXXHO HCHOJB30BAHME BUICOMATEPUATIOB), HAOMIOACHHE TIpolecca OOYyriIuBaHUA
caxapa NOJ JEWCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHCIOThI, M3yYCHUE XUMHUUYECKUX
CBOICTB pa30aBiI€HHOIN CEpHON KUCIOTHI, MIPOBEACHUE KaUECTBEHHON peakluy Ha cyJlibdar-
MOH M HaOJIIOJIEHUE MpU3HAKA €€ MPOTEeKaHUs, O3HAKOMJIEHUE C (PU3UUYECKUMU CBOMCTBAMHU
azota, Qochopa M HX COEAMHEHUH (BO3MOXXHO MCIIOJIb30BAaHUE BHUAEOMATEPUAJIOB),
oOpa3naMu a3oTHBIX U (HocPOpHBIX yIOOpEeHUH, MOTydyeHre, COOUpaHue, pacrno3HaBaHue U
M3YYEHHE CBOWMCTB aMMHAKa, MPOBEJACHUE KAYECTBEHHBIX PEAKIUil Ha HOH aMMOHHUS U
dbocdar-uoH U n3ydeHne MPU3HAKOB UX MPOTEKAHUS, B3aUMOCHCTBHE KOHIICHTPUPOBAHHOMN
a30THOM KHCIOTBI C MEAbI0 (BO3MOXKHO HCIIOJIb30BAHUE BHUICOMATEPUATIOB), H3YUYECHHE
MOJIeNIel KPUCTAJUTMYECKUX pemETOK anmasa, rpaduta, QyepeHa, O3HAKOMIICHHE C
IpOLIECCOM acOpOLMU PACTBOPEHHBIX BEILECTB AKTUBHUPOBAHHBIM YIIEM U YCTPOMCTBOM
POTHUBOrasa, MoJydyeHue, coOOMpaHue, pacrlo3HaBaHUE M U3YUYEHHE CBOMCTB YIJIEKHCIIOTO
rasa, MpOBEJICHWE KAaYyeCTBEHHBIX pEaKIMii Ha KapOOHAT W CHUJIMKAT-UOHBI U HW3Yy4YCHUE
MPU3HAKOB MX MPOTEKAHMS, O3HAKOMJIEHUE C MPOAYKIMEH CHIMKATHOW MPOMBIIIIEHHOCTH,
pelIeHre SKCIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelne HeMeTallTbl U UX COCTUHEHUS».

MeTasiibl 1 X COeUHEHHS

OO0miast XapakTepUCTUKA XUMHUYECKHUX JIIEMEHTOB — METaJUIOB Ha OCHOBaHUHU MX
nojiokeHuss B llepumogmueckoi cucreme xumudeckux syneMeHToB JI. M. MenneneeBa u
ctpoeHus artomoB. CTpoeHue MeTauioB. MeTaminyeckas CBsI3b M MeETaJUIMYecKas
KpUCTAJUIMYECKasl PEIIETKA. DIEKTPOXUMUYECKUI psAJl HANPSKEHUA MeTauioB. Pusnueckue
U XUMHYECKHE CBoiicTBa MeTamioB. OO0mue cnocoObl moiydyeHus metaioB. llonarue o
KOPPO3HH METAJJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI X OT Koppo3uu. CruiaBel (CTajidb, YyTyH,

TIOpaAIFOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.



[Ilenoynble MeTayuibl: MoOJoXKeHUWe B Ilepuoguueckoil cucreMe XUMHUYECKUX
sanemeHToB 1. 1. MenaeneeBa, CTpoeHUE UX aTOMOB, HaXOXIAEHHUE B npupojie. Pusndeckue
U XMMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUIbI U TUIPOKCHUIBI HATPUS U
kayus. [[ppumMeHenne menoYHbpIX METAIIOB U UX COCTMHEHUM.

[I{eroyHO3EeMENBbHBIE METAJUIBI MAarHUM M KajnbLMM: moJiokeHue B [lepuommueckon
cucreme xumudeckux snemeHToB JI. MI. MenneneeBa, cTpoeHrne UX aTOMOB, HAXO0XKIEHUE B
npupoze. Pu3nyecKkrne 1 XUMAYECKAE CBOMCTBA MATHUS U KaJIbLIUSL.

Baxwneilimue coeanHeHUs Kayblusi (OKCUI, TUIPOKCUI, cojin). KECTKOCTh BOJBI U
CrocoObI €€ YCTpaHEeHHUS.

AmoMuHHN: moJokeHue B llepronnyeckor CUCTEME XMMHMYECKHX JJIeMEHTOB [l
N. Menneneesa, cTpoeHUe aToMa, HaxoxaeHHEe B Ipupoae. Duznyeckue u XUMHUUYECKUE
CBOMCTBA aTIOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THUJIPOKCH/IA aTFOMUHUSI.

Keneszo: mnonoxenune B Ilepmogmueckodl cucremMe XUMHYECKHX 3JIeMEHTOB [l
N. MenneneeBa, CTpOEHHUE aTOMa,

HAaXOXJeHue B mpupoaec. PU3NUECKHE M XUMHYECKUE CBOMCTBa kene3a. OKCUibl,
ruapokcusl u conu xkenesa (I1) u sxenesa (III), ux cocra, cBOMCTBA U MOTyYSHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE C o0pasllaMd METaUIOB M CIUIABOB, MX (DU3WUYECKUMHU CBOWCTBAMHU,
U3YYCHHUE PE3YJIbTATOB KOPPO3UU METAIIIOB (BO3ZMOXHO MCIOJIb30BAHUE BUIEOMATEPHATIOB),
0COOCHHOCTEH B3aMMOACHCTBHS OKCH/IA KAJIBIUSI U HATPHUS C BOJIOM

(BO3BMOXKHO HCIIOJIB30BaHUE BUJICOMATEPUAIIOB), HUCCIEIOBAHUE CBOMCTB KECTKOU
BOJBI, Tpollecca TOPEHHsS JKele3a B KHUCIOpoJe (BO3MOMKHO — HCIOJB30BAaHHE
BHUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEAKIMA HA HOHBI: MarHus,
KaJIbIIUs, alFOMUHUS, ITUHKA, xkene3a (I1) u sxenesa (II1), menu (I1), HabmroneHue U omMcaHue
MPOIIECCOB OKpAIIMBaHUS IUIAMEHM MOHAMM HATpUsA, Kajausi M Kalblus (BO3MOXKHO
WCIIOJIb30BaHUE BUJICOMATEPUANIOB), HcCCIeqoBaHUEe aM(pOTEPHBIX CBOMCTB THAPOKCHIA
QTIOMUHHUS W TUIPOKCUIA IMHKA, PEIIEHWE OHKCIEPUMEHTAIBHBIX 3a4ad [0 TEME
«Baxuenume MeTaibl U UX COEAUHEHUSD.

XUMUA U OKPYKAKIIAA cpeaa

BemecrBa u Marepuansl B NOBCEIHEBHOM JKM3HM 4eloBeKa. besomacHoe
VCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX PEAKLINM

B 6I>ITy. HCpBa}I IoMouib IMpru XUMHUYICCKHUX OXKOT'aX WU OTPABJICHUAX.



XUMHUYECKOE 3arpsi3HEHUE OKpyKarouehd cpelabl (MpeAesbHas — JIOMycTHUMas
KOHIIeHTpaIus BemecTs, ganee — [1JIK). Pons xumuu B pemeHnn SKOJ0THIECKUX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB MaTepualioB (CTEKJIO, CIUIaBbl METaJUIOB, IOJIMMEpPHbIE
MaTepuabl).

Mexcnpeomemmnunie cea3zu

Peasmzanmst mexXnpeaMETHBIX CBSA3€M NPU  M3y4eHMH XUMHM B 9  Kiacce
OCYLIECTBJISIETCS Yepe3 MCIOJIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK U
NOHATHUH, SIBJISIIOIIMXCS CUCTEMHBIMM JUISl OTIEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1iue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HaydHbIH (DakT, TUIOTE3a, 3aKOH, TEOpHs,
aHaju3, CHHTE3, KilacCu(uKaIus,

MEPUOJINYHOCTb, HAOIIOJIEHNE, SKCIIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3P (HEKT, TEXHOJIOTHSI, MATEPUAJIBL.

®uzuka: maTepusi, aToOM, 3JEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKJIWJA, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUH 3aps], IPOBOJHUKH, MOJYIPOBOIHUKH,
TUBJIEKTPUKH, (POTORJIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILEeCTBa, I'a3,
pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMYECKAs] PEIIETKA, CIUIaBbl, (PU3NYECKHUE BEIMYUHBI,
112050200181

U3MEPEHHsI, KOCMHUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢poTocunres, AbixaHue, ouocdepa, IKOCUCTEMA, MUHEPAIbHbIE YI0OpEHU,
MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI,

NUTATEJIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpAIbI, TOPHBIE TMOPOJBI, TOJE3HBIC

HCKOIIaCMbIC, TOIIJIMBO, BOAHBIC PECCYPCHI.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA [POI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI
JINYHOCTHBIE PEe3yNbTaThl OCBOEHUS NPOrpPaMMbl OCHOBHOI'O OOILIEro oOpa3oBaHMsI

JOCTHUTAKOTCA B XOJ€ 06y‘I€HI/I}I XM B CIUHCTBC y‘IG6H0ﬁ U BOCIHUTATEIILHOM



JEATEIbHOCTH B COOTBETCTBHUU C TPAJULHUOHHBIMU POCCHUCKUMH COLMOKYJIBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMHU LEHHOCTSAMHM, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMu
NOBEJIEHUS M CIOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHHUS, CAMOPA3BUTHUS U COLMAIM3ALUU
0o0ydJaronmxcs.

JIMYHOCTHBIE PE3YNIbTATHl OTPAXKAKOT FOTOBHOCTh OOYYaAIOIIUXCS PYKOBOACTBOBATHCS
CHUCTEMOM NO3UTUBHBIX LICHHOCTHBIX OPUEHTALIMI U PACIIUPEHUE OIIbITA JAESTEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpuoTHYECKOTr0 BOCTIUTAHMS:

LEHHOCTHOTO OTHOWIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAy4YHOMY HAcCJIe/IUI0, MOHUMAHMs 3HAYEHUsT XUMUYECKOM HAyKU B JKU3HU COBPEMEHHOTO
oO11ecTBa, ClIOCOOHOCTH BJIa/I€Th JOCTOBEPHON HHPOpMAIMEN 0 MePEIOBbIX TOCTHKEHUSIX U
OTKPBITUSIX MUPOBOW U OTEUECTBEHHON XUMHH,

3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMSI:

MPEACTABICHHUS] O COLMAJIBHBIX HOPMax M MpaBUiIaX MEKJIMYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTUBE, KOMMYHUKATHBHONM KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM, ydeOHO-
UCCJIEIOBATENBCKONW, TBOPYECKOM W JPYTHX BHUAAX JIEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JESTENbHOCTU MPU BBIMOJHEHUU Y4E€OHBIX, MO3HABATEIbHBIX
3a/la4, BBIMOJHEHUH XHUMUYECKUX HKCIHEPUMEHTOB, CO3JaHMM YYEOHBIX IIPOEKTOB,
CTpeMJIEHUSI K B3aMMOIIOHMMAaHUIO U B3aWMOMNOMOIIM B TIpollecce OTOH Yy4deOHOU
NEesATEeIbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE IMOBEJECHUE U TMOCTYNKU CBOMX TOBAapHUILIEH C
NO3ULIMY HPAaBCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHMSI IMOCIEACTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO TIO3HAHUSI:

MHUPOBO33PEHUYECKHAE MPEACTABIECHUS O BEIIECTBE M XMMHYECKOM PEAKLUH,
COOTBETCTBYIOIIIHE

COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHW M COCTABJISIOIIME OCHOBY JIJISl TIOHUMAaHMUS
CYILIHOCTU HAy4YHOU

KapTUHBI MUPA, IPEICTABIICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI,
B3aMMOCBS35X

YEJI0BEKA C MPUPOJHOMN CPEIO, O POIU XMMHUU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPABICHHBIC HA IOJyYEHHE HOBBIX 3HAHUU MO XUMHH,

H€O6XOIII/IMI>IC JJIA 00BsICHECHUS H8.6J'II-OI[8.CMI>IX IMpoueccoB " HBH@HHﬁ, HOSH&B&TCHBHOﬁ,



MH()OPMAIIMOHHON U YHUTATENIbCKOW KYJIbTYpbl, B TOM YHUCJI€ HABBIKOB CaMOCTOSITEIbHOU
paboThl C y4eOHBIMH TEKCTAaMH, CIIPABOYHOM JUTEPATYpOW, JOCTYIMHBIMH TEXHHUYECKUMU
cpencTBaMu MHGOPMAIIMOHHBIX TEXHOJIOTHUA;

UHTEpeC K O0OYyUYEHHIO U MO3HAHUIO, TI0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTD K

caM000pa30BaHuIO, MPOCKTHON M UCCIIEOBATENBCKOM NEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPaBIEHHOCTH U YPOBHS 00YUYEHUs B AaJIbHEHIIIEM;

4) popMupPOBaHUS KYJIBTYPHI 310POBbA:

OCO3HAHHE LEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY 3I0pPOBBIO,
YCTaHOBKH Ha

3I0pOBBI 00pa3 MKU3HHU, OCO3ZHAHHME MOCIEACTBUN U HENPUSITHE BPEAHBIX MPUBBIYEK
(ynotpebsieHusi aJKorojsi, HApKOTHUKOB, KYpEHHs), HEOOXOJUMOCTU COOIIOACHUS IpaBUil
0€30MacHOCTH MPHU OOPAILIEHNH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U pEabHOM KU3HH;

5) TpyA0BOT0 BOCHIUTAHUS:

MHTEpPEC K MPAKTUYECKOMY HM3YyUYEHHIO Npodeccuil u Tpylda pa3iIuyHOro poja,
YBaXEHUE K TPyAy M pe3yibTaTaM TPYAOBOW JAEITEIBHOCTH, B TOM YHCIE HAa OCHOBE
PUMEHEHUS IPEIMETHBIX 3HAHUH 110

XUMHUHM, OCO3HAHHBIM BBIOOD WHAUBUAYATBHONW TPAeKTOPUHU MPOAOTIKEHUS
o0Opa3oBaHMs ¢ Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTH K XMMHH, OOLIECTBEHHbBIX
MHTEPECOB U MOTPEOHOCTEH, YCIIEUTHOM

MpO(ECCUOHANIBHON JEATEIbHOCTH M Pa3BUTHSI HEOOXOAMMBIX YMEHUH, TOTOBHOCTh
aJanTHpPOBATHCA B

po(heCcCUOHATILHON CpeE;

6) IK0JIOrHYECKOr0 BOCTIUTAHUS:

AKOJIOTUYECKU LEIeCO00pa3HOe OTHOILIEHUE K TMPUPOJIE KaK HCTOYHUKY KU3HU Ha
3emJiie, OCHOBE €€ CyIleCTBOBAaHUS, IOHMMAHNE LIEHHOCTH 37J0pPOBOI0 U 0e301acHoro oopasa
YKU3HH, OTBETCTBEHHOE

OTHOLIEHUE K COOCTBEHHOMY (DM3MYECKOMY U TICUXMYECKOMY 30POBbIO, OCO3HAHUE
LEHHOCTU COOJIOJCHUsI IpaBUl OE30MACHOTO MOBENEHHUS INpU paboTe C BEIIECTBaMH, a
TaK)K€ B CUTYallUsIX, YTPOXKAIOLIUX 3J0POBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH NMPUMEHSATH 3HaHUs, NOJy4yaeMble NPU U3yUYEHUU XUMHHU, Ul PELICHUs

3a/1a4, CBS3aHHBIX C OKpYXalolled MPUPOJHON Cpenoil, [isi TOBBILIEHUS YPOBHS



AKOJIOTUYECKOM KYJbTYpPbI, OCO3HAHHA T7100aJIbHOTO XapaKTepa 3KOJOIrH4CCKUX Hp06HeM 141
HYTeﬁ UX peIcHusA MOoCpCACTBOM MCETOJOB XWUMHH, IDKOJIOTMYCCKOIO MbIINUICHUA, YMCHUS

PYKOBOACTBOBATLCA UM B HOSH&B&TCHBHOﬁ, KOMMYHI/IKaTI/IBHOﬁ u COHH&HBHOﬁ IMPAaKTUKC.

METAIIPEIMETHBIE PE3YJ/IBTATBI

B cocraBe meTanmpenMeTHBIX Pe3yJbTaTOB BBIACISIOT 3HAYMMBIC NI (POpMUPOBAHUS
MHUPOBO33PEHUS

oOllleHay4YHbIE TOHSATHUS (3aKOH, TEOpHUs, MPUHIMI, THUNOTEe3a, (aKT, CUCTEMA,
MIPOIIECC, AKCIEPUMEHT M JIPYroe.), KOTOPhIE HCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX TMpeaMeTaxX MU MO3BOJSIOT HAa OCHOBE 3HAHWM M3 ATHUX IMPEIAMETOB (OPMHUPOBATH
MPECTaBICHUE O IIEJIOCTHOW HAyYHOU KapTUHE MUPA, U YHUBEPCATIbHbIC YUCOHBIC ACHUCTBUS
(mo3HaBaTebHBIC, KOMMYHUKATHUBHBIC,  PETrYJIATHBHBIE), KOTOphle  OOECICUYHBAIOT
dbopMUpOBaHHE TOTOBHOCTH K CaMOCTOSATEIIBHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO

y4eOHOM eI TCIIHHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbI€e e CTBUS

ba3oBpble Jiornueckue JaeiicTBUA:

YMEHHMSI HCHOJIb30BaTh MPUEMBI JOTMYECKOTO MBIIIJIEHUSI TPH OCBOCHUU 3HAHWM:
PacKpbIBaTh CMBICT

XUMHUUYECKUX TOHATHH (BBIAEIATh MX XapaKTEepHble TPU3HAKH, YCTaHABJIMBATH

B3aHMOCBSI3b C

JIPYTUMH TIOHATHUSIMU ), UCTIOJIb30BATh TOHATHUS ISl OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBJICHUM, BBIOMPATh OCHOBAHHUS M KPUTEPHH IS KiIacCU(DHUKAIIMM XUMHUYCCKHX BEIISCTB U
XUMHUUYECKUX PEeaKIni, yCTaHaBIMBAaTh MPUUYUHHO-CJICJICTBEHHBIE CBA3U MEXIY OObEKTaMHU
W3YUYEHHUsI, CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIYKTUBHBIE, €IyKTUBHBIC, IO aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKITIOUCHUS

yMEHHUE TIPUMEHSITh B  TMpOIEeCcCe TO3HAHUS  MOHATUSA  (MpEeAMETHbIE W

MeTarpeMETHBIE ),



CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIHU, WCIOJIb3yEMbIE B XUMUH, MPEOOPa30BbIBATH
HIMPOKO MPUMEHSEMbIE B XUMUU MOJICJIbHbBIC MPEJCTABICHUSI — XUMUUECKUN 3HAK (CUMBOJI
DJIEMEHTa), XUMUYecKas (popMysia M YpaBHEHHE XHMHUYECKOW pEaKIMU — NpU PElICHUU
y4eOHO-TIO3HABATEIbHBIX 3a7a4, C YYETOM ITHUX MOJICIbHBIX IMPEJCTaBICHUN BBISBISATH U
XapaKTEePU30BaTh CYIIECTBEHHBIC MPU3HAKN U3y4aeMbIX O0BEKTOB — XMMHUYECKUX BEIICCTB U

XUMHNYCCKUX peaKuHﬁ, BBISIBJIATD O6H1He 3dKOHOMCPHOCTH, IIPUINHHO-

CJIEICTBEHHBIE CBSI3U U TPOTUBOPEUHS B U3yUAEMBbIX IIPOLECCAX U SABICHUSAX.

ba3oBble uccieaoBaTejbCKHe JeliCTBUS:

YMEHHUE UCITOJIb30BaTh MTOCTABJIECHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA TTO3HAHUS, &
TaK)Ke B

KaueCTBE OCHOBBI I (OPMHUpPOBAHMS THUIOTE3bl [0 MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUI;

IPUOOPETEHHE OIbITA 10 IJIAHWUPOBAHMIO, OPTaHU3AIMH U MPOBEICHUIO0 YUCHUYCCKUX
AKCIIEPUMEHTOB, YMEHUE HAOJIIOAAaTh 3a X0J0M IIPoIliecca, CaMOCTOATEIBHO POTHO3UPOBATh
ero pesynbrar, (GopMyJIupoBaTh OOOOIIEHUS M BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOTO
OTIBITA, KCCIICIOBAHUS, COCTABIIATh OTUET O TIPOJICTIaHHOM padoTe.

Pab6ora ¢ undgopmanueii:

yMEHHE BBIOMpaTh, aHAIM3UPOBATH U MHTEPIPETHPOBATH MHQPOPMAIUIO PA3TUIHBIX
BUJIOB U (POPM MPEJICTABJICHUS, TTOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (HayYHO-TIOMYJISIpHAS
JuTepaTypa XUMHUUYECKOTO COJIepXKaHusl, CIpaBouHble mocolus, pecypchl HHTepHeTa),

KPUTHUYCCKH OLICHUBATDL IIPOTUBOPCUNBYIO

HEJI0OCTOBEPHYIO HH(POPMAITHIO;

YMEHHE TPUMEHSATh pa3jnuHble METOJAbl M 3alMpoChl TPU TOUCKE H OTOOpE
UHGOPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX IS BBITOJHEHUS Y4EOHBIX U
MO3HABATEJbHBIX 3aJjady  ONpEeACNIEHHOTrO THMA, MPUOOPETeHHE OmblTa B 00JacTu
UCTIONB30BaHUsl MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBIAJEHUE KYIbTYPOH
AKTUBHOTO HCIIOJIb30BAHUS PA3NUYHBIX IMOUCKOBBIX CHCTEM, CAMOCTOATEIHHO BBIOHUPAThH
ONTUMAaJbHYIO (pOpMy IpeacTaBiIeHUs HHOOPMALIUY U

WLTIOCTPUPOBATH pellaeMble 33]1a4ul HECIIOKHBIMU CXeMaMHU, IarpaMMaMiu, ApyTruMH

dbopmamu



rpadyKu U UX KOMOUHAIIUSMU;
YMEHHUE HCIIOIBh30BaTh U aHAM3UPOBATH B MPOIECCe yIeOHON M MCCIIEN0BATEILCKON
JESATSIIBHOCTH WH(GOPMAIMI0 O BIMSHUW TPOMBIIUIEHHOCTH, CEIBCKOTO XO3SUCTBA U

TpPaHCIOPTa HA COCTOSIHUE OKPY>KAOIIEH MPUPOTHOMN CpeIbl.

KOMMyHHKaTHBHbIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHH:

YMEHHS 3aJaBaTh BONPOCHI (B XOJe Auanora u (Wih) AUCKYCCHM) IO CYIIECTBY
o0cyxmaemMoil TeMbl, (OPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS
MPEIJIOKEHHON 3a/1a4u;

YMEHUS TIPEACTABIATh TOJYYCHHBIC PE3yIbTaThl MMO3HABATEIHHOU NEATEIHHOCTH B
YCTHBIX U

MMACBMEHHBIX TEKCTaX; JejaTh MPE3CHTAINIO PE3yIbTaTOB BHITIOJHEHUS XUMUIECKOTO
AKCIEpPUMEHTA (J1a0OPATOPHOI'O OMbITA, JIAOOPATOPHOM padOTHI MO MCCIETOBAHUIO CBOICTB
BELIECTB, yU€OHOTO MPOEKTA);

YMEHUS Y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABATEIIBHON
U HUCCJIEI0BATEIbCKOM NIEATEIbHOCTH TPHU PEIIEHWH BO3HHUKAIOIIMX MPOOJIeM Ha OCHOBE
yuéTra OONIMX HHTEPECOB M COIJIACOBAHMS MO3ULUN (OOCYXKIeHUs, OOMEH MHEHUSIMHU,
«MO3TOBBIE IITYPMbD», KOOPAUHAIIUS COBMECTHBIX JCHCTBUM, OMPEICICHUE KPUTEPUEB IT0

OIICHKE KaueCTBa BBIOJIHEHHOU PabOThI U IpyTHe).

PeryisiTuBHBIC YHHBeEpCaJIbHbIC YUeOHbIC NeHCTBUA:

YMEHHME  CaMOCTOSATENIBHO  OINpENEeNsATh LEId  JAEATEIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBJISITh, KOHTPOJUPOBATH W TPU HEOOXOJUMOCTH KOPPEKTUPOBATH  CBOIO
NesATeIbHOCTh, BbIOMpaTh HauOosee H>PGEKTUBHbIE CHOCOOBI pEIICHUS YYEOHBIX U
IIO3HABATEIIBHBIX 3a71a4, CAMOCTOSITEIILHO COCTABIATh MM KOPPEKTUPOBATH MPEIII0KEHHBIN
QITOPUTM JEUCTBUI MpPHU BHINOJHEHUM 33JaHUN C YYETOM TOJYYEHMsS] HOBBIX 3HAHUU 00
U3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKIMAX, OLEHUBATH COOTBETCTBHUE MOJIYYEHHOIO
pe3yapTara 3asBJICHHOM LE€IM, YMEHHE MCIOJIb30BATh W AHAJIM3UPOBATH KOHTEKCTBHI,

npeaiiaracMoi€ B YCJIOBUHA SaﬂaHHﬁ.



HPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHMIO O0S3aTEIBHOIO COJEpkKaHUS,
YCTaHOBJICHHOI'O

naHHOM (penepanpHOM pabodeii MporpaMMO, BEIJEISIOT: OCBOCHHBIE 00YJaIOIIIMMUCS
HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBHM, CICIU(MUUIECKUAE IS MPESIMETHON 00IacTH
«XuMHS», BUIbI ACATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHHUS, €r0 HHTEPHpPETAIUH,

peoOpa3z0BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsX.

K koHniy oOyueHus B 8 kiiacce npegMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE JOJKHBI
OTpaxaTbh C(HOPMUPOBAHHOCTD y 00YUAIOIUXCS YMEHUI:

. pPacKpbIBaTh CMBIC OCHOBHBIX XWMHUYECKHMX TIOHATHMH: aTOM, MOJEKYJA,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEILIECTBO, CMECh (OAHOPOAHAs U
HEOJHOPOJIHAsA), BAJEHTHOCTh, OTHOCHUTENbHAs AaTOMHAasT MW MOJEKYJSIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas IOJIsI XMMUYECKOIO DJIEMEHTA B
COCIMHEHNH, MOJISIPHBIN 00BEM, OKCH[I, KHCIIOTA, OCHOBaHUE, COJIb,
AIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYEcCKas peaklus, KiaccuuKaius
pEaKIUi: pPEeaKUHUH COCIMHEHUS, PEaKLUU pPa3JI0KEHMS, PEaKLUU 3aMELICHUs, pEeaKLuu
oOMeHa, 7K30- M 3HJOTEPMHUYECKHE pEaKLUU, TEIUIOBOM 3(P(eKkT peakuuu, sapo aToma,
AJIEKTPOHHBIN CJIOW aTroMa, aTOMHasi OpOUTalb, paiuyCc aToMa, XUMHYECKasi CBSI3b, MOJISIPHAS
Y HEIOJISIpHAask KOBAJICHTHAS CBsI3b, MOHHAS CBsI3b, MOH, KATUOH, aHWOH, PacTBOp, MaccoBast
J10JI4 BelllecTBa (MTPOLIEHTHAS] KOHIIEHTPALIKsI) B paCTBOPE;

. WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN U IIPUMEHSTH
9TH NOHATHS IIPU ONMCAHUY BEILECTB U UX NPEBPALLECHUM;

. UCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBiIeHUSI (POpMYIT BELIECTB U
YPaBHEHUM XUMUYECKUX PEAKLUN;

. OTpEENATh BAJIEHTHOCTh AaTOMOB JJEMEHTOB B OWHApHBIX COCIUHEHMSIX,

CTCIICHb OKHUCJICHUSA J3JICMCHTOB B 6I/IHapHI>IX COCAMHCHUAX, MMPUHAAJICIKHOCTEL BCIICCTB K



onpeAeIEHHOMY KJIacCy COeTMHEHUH 10 (hopMyIiaM, BU XUMUYECKOM CBSI3U (KOBaJICHTHAS U
MOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

. packpbiBath cmbica  Ilepmomnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHWMAaHUE TEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUUYECKHUX
AJIEMEHTOB OT UX TosiokeHus: B llepuoguueckoil cucteMe, 3aKOHOB COXPAaHEHHUSI MacChl
BEIIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYE€HHS, 3aKOHA ABOTaApO;

. OMHCHIBATh U XapAKTEPHU30BaTh TabMMuHyr0 ¢Gopmy Ileprommyaeckoit CUCTEMBI
XUMHUUYECKUX OHJIEMEHTOB: pa3iuyaTh MOHATHUS «rjaBHas mnoArpynmna (A-rpynma)» Hu
«obounas mnoarpynna (b-rpynma)», Mamele u  OOJBIIME TMEPHOJBI, COOTHOCHTH
0003HaUYeHHUs, KOTOpble HUMeEITcs B Tabmuue «llepuoanyueckas cucreMa XUMHUUYECKUX
sanemeHToB J[. WM. MeHnaeneeBay ¢ YMCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB U 3apsi siipa, oOIlee YUCIIO JIEKTPOHOB U paclpe/ieicHue
WX TI0 JIEKTPOHHBIM CIIOSIM);

. KJIacCU(UIIMPOBATh XHMHUYECKHE JJIEMEHThI, HEOpPraHWYeCKHEe BeIIeCTBa,
XUMHUYECKUE peakuuu (M0 YHUCIy M COCTaBy YYACTBYIOIIMX B PEAKIMU BEHIECTB, IO
TerioBoMy b DEKTy);

. XapakTepu3oBaTh (OMHUCHIBATh) OOIMHME XWMHUYECKHE CBOWCTBA BEIISCTB
pPa3IMYHBIX KJIACCOB, MOATBEpKAasi ONUCAHME MpPUMEpPaAMH MOJICKYJSIPHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIU;

. MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX Ka4ECTBEHHOTO
COCTaBa, BO3MOKHOCTHU MTPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUSX;

. BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO MAacChl BEIIECTB,
MaCCOBYIO JIOJI0 XMMHYECKOrO0 JJeMEHTa Mo (opMyse COCIUHEHHS, MacCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKIUU;

. MIPUMEHATh OCHOBHBIC ONEpaIllUM MBICIUTEIBLHON JEATCIBHOCTU — aHaldu3 H
CHUHTE3, CpaBHEHHE, O0O0O0O0IIeHHe, CHUCTEMAaTH3allui0, KiIacCU(PUKAINIO, BBISBICHHE
NPUYUHHO-CJIEACTBEHHBIX CBSI3€M — i1 M3Y4YEHUS CBOWCTB BEHIECTB M XUMHUYECKUX
peakiuid, eCTeCTBEHHO-HAy4YHbI€ METOJbl TO3HAHUS — HaAONIOJIeHHe, HU3MEpeHue,
MOJIETUPOBAHUE, IKCIEPUMEHT (peaibHbIN U MBICIICHHBIN);

. CJIeIOBAaTh TPABWJIAM TIOJIb30BAaHUS XMMUYECKOW IMOCYAOW W J1abOpaTOpHBIM
o0opy/noBaHHEM, a TaKXe ImpaBujaM OOpallleHHs C BEIIECTBAMU B COOTBETCTBUH C

HHCTPYKIUAMU 110 BBIIIOJIHCHHIO J'Ia60paTOpHI>IX XUMHUUYCCKUX OIIBITOB IIO ITOJYYCHHIO H



coOMpaHuIo ra3000pa3HbIX BEIIECTB (BOAOPOAA U KUCIOPOAa), TPUTOTOBIECHUIO PACTBOPOB C
ONPENETEHHONM MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA, IUIAHUPOBATH M MPOBOIWTH
XUMHUYECKHE IKCTIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C MTOMOIIBIO

HWHJIUKATOPOB (J1akmMyc, peHondTagenH, METUIOpaHXK U APyTrue).

K xonIy 00yueHus B 9 KJjacce mpeIMETHBIC PE3YJIbTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

. PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHUX MOHSATHN: XUMHUYECKHM SJIEMEHT,
aToOM, MOJIEKyJa, HWOH, KaTWOH, AaHWUOH, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO,
BAJICHTHOCTh, JJIEKTPOOTPULATEIIBHOCTh, CTEIIEHb OKHUCIICHUS, XHUMUYECKas peaxlus,
XUMHYECKasi CBs3b, TEIUIOBOM H(h(eKT peakiuu, MoJib, MOJSPHBI 00BEM, pacTBOp,
DIEKTPOJIUTBI, HEJJIEKTPOJIUTHI, JJIEKTPOJUTUYECKAS AUCCOLMALMs, PEAKIUA HOHHOIO
oOMeHa, KaTalu3aTop, XMMHUYECKOE€ paBHOBECHE, OOpaTUMble M HEOOpaTUMBbIEC pPEaKIIHH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH, OKHCIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, AJUIOTPONHs, aM(OTEPHOCTh, XUMUYECKas CBS3b (KOBaJEHTHAs, MOHHAs,
MeTaJJTMYecKas), KpHUCTaJUIMuecKas peméTka, KOPpO3Usi METaUIOB, CIUIaBbl, CKOPOCTh
XAMHUYECKOMN peakiuu, MpeesibHo nomnycruMas konnentpauus [1/IK Bemecrsa;

. WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUM U MPUMEHATH
ATU MOHSATHS IPU ONMCAHUU BEUIECTB U UX MPEBPAIICHU;

. UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHHUS (POpMYJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUI;

. ONPENEIATh BAJCHTHOCTh M CTENEHb OKHUCJICHHS XUMHUUYECKHX DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTAaBa, NMPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY
coeMHEHU Mo popmysiaM, BUJ XUMUYECKON CBsI3U (KOBAJICHTHAS, MOHHAS, METAJNINUECKas)
B HEOPTAaHUYECKUX COCAMHEHUSX, 3aps]l HOHA TT0 XUMUYECKON (popMyIie, XapaKTep Cpelibl B
BOJHBIX pAacTBOpPax HEOPraHWYECKUX COCAUHEHUM, THUIl KPUCTAJUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

. packpeiBath cmbica  Ilepuommueckoro 3akona J[. WM. MengeneeBa wu
JTEMOHCTPUPOBATh €r0 TOHMMAaHHWE: OMHCHIBATh U XapaKTEPHU30BaTh TaOIWYHYIO (opMy
[leproguyeckoid CUCTEMBl XHMMHYECKHX OJEMEHTOB: pa3jinyaTh IOHATHS «TJaBHas

noarpynna (A-rpynma)» u «mobounas noarpymnma (b-rpymma)», maneie u Oombline



NIEPUOJIBI, COOTHOCHTh O0O3HAYCHMS, KOTOPbIE HMEIOTCS B TIEPHOIWYECKON TabuIe, ¢
YUCJIOBBIMU XapPAKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB U 3apsij
sipa, 00IIIee YMCIIO JICKTPOHOB M pacIpeielieHue UX IO 3JICKTPOHHBIM CJIOSIM), 0OBSICHATH
o0IIre 3aKOHOMEPHOCTH B M3MECHCHHH CBOMCTB AJICMEHTOB M MIX COCJIHMHCHHU B TIpejesiax
MaJIbIX TIEPHOJIOB ¥ TJIABHBIX MOATPYII ¢ YIETOM CTPOCHUSI KX aTOMOB;

. KJIacCCU(HUIIMPOBATh XHMHUYCCKHE DJCMCHTBHI, HCOPraHMYECKUEC BCIICCTBA,
XUMUYECKHE peakiuu (10 YHUCIy M COCTaBYy YYACTBYIONIMX B PEaKIUHA BEIIECTB, II0
TerI0BoMY D (DEKTy, 110 M3MEHEHHIO CTETICHEH OKUCIICHHS XUMHYECKUX JICMEHTOR);

. XapaKTepru30BaTh (OMUCHIBATH) OOIHME U crielMpUIecKue XUMUYECKHUE CBOMCTRA
MPOCTBIX W CIIOKHBIX BEIICCTB, MOATBEP)KIAs OMHCAHUE MPUMEpPaMU MOJICKYISPHBIX |
HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHYECCKUX PEAKIIHI;

. COCTaBIISITh YPABHEHHSI DJICKTPOTUTHICCKOW THUCCOIUAIINN KHUCIIOT, IIEI0YCH U
COJICH, TIOJTHBIE ¥ COKPAIIEHHBIE YPAaBHCHHS PEaKIIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKInH,
MOATBEPKAAIOIIUX CYIIECTBOBAHUE TCHETHUYCCKOW CBS3U MEXIY BEIIECTBAMU Pa3IMUHBIX
KJIACCOB;

. pPacKphIBaTh CYIIHOCTh OKHMCJIUTEILHO-BOCCTAHOBUTEIHLHBIX peakiui
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOT'O OaJlaHca 3THX PeaKITnii;

. MPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHUS,
BO3MOYXHOCTH MPOTEKAHUS XUMHYECCKUX TTPEBPAICHUN B Pa3IUIHBIX YCIOBHUSX;

. BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MAacChl BEIECTB,
MAacCCOBYIO JIOI0 XHMHYECKOTO 3JIeMEHTa MO (OpMyJie COCIUHEHHS, MACCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUIO XMMUYSCKOU PEaKInu;

. coOJI0/IaTh TIpaBWjIa TOJB30BAHUS XHMHUYECKOW MOCyAoH W J1abopaTOpHBIM
obopynoBaHueM, a TaKke TmpaBuia OOpalieHWs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMUA TIO BBITIOJTHEHUIO JTA0OPATOPHBIX XMUMHUYECKUX OIBITOB IO TOJYUYCHHUIO H
CcOOMpaHUIO ra3000pa3HbIX BEIIESCTB (AMMHUAKa U YTJIIEKUCIIOTO ras3a);

. MIPOBOAUTL PEAKIIMH, ITOATBEPKIAIONINEC KAYSCTBEHHBIM COCTaB Pa3IMUHBIX
BEII[ECTB: PACIIO3HABATH OMBITHBIM IMyTEM XJIOPHI-, OPOMHUI-, HOIUI-, KapOoHaT-, pocdat-,
CUJIMKAT-, Cylb(aT-, THAPOKCHU/I-UOHBI, KATHOHBI aMMOHHUS M WOHBI W3YYCHHBIX METAILIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUIECKUX BEIIECTB;

. IPUMEHSTh OCHOBHBIC OIEPAlMA MBICIUTEIBHOW JESITCIIBHOCTH — aHalu3 |

CHUHTC3, CPAaBHCHUC, O606H_ICHI/I€, CUCTCMATU3alI0, BbIABJICHHUC IMPUYXMHHO-CICACTBCHHBIX



CBS3€U — JUIs U3Y4YEHMs] CBOWCTB BELIECTB U XMMHMUYECKUX PEAKLHN, €CTECTBEHHO-HAY4YHbIC
METO/Ibl TIO3HAHUS — HAOJIOZCHHE, U3MEPEHNE, MOICTUPOBAHNE, IKCIIEPUMEHT (peallbHbIN U

MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

- 8KIJIIACC
Ne | HammeHoBaHHE pa3ZeiOB U TEM MIPOTPaMMBbI KonnyectBo yacos DnekTpoHHbIe (LU POBBIC)
/m Bcero KoHnTponbHbIe IIpakTHaeckue 00pa30BaTEILHBIC PECYPChI
paboThI paboThsI
Paznea 1. IlepBoHadyajibHbI€e XUMHUYECKHE MOHITHUS
1.1 | Xumwus — Ba)kHast 00JIaCTh €CTECTBO3HAHUSA U 5 0 2 Bu6anoreka [JOK
MPAKTUIECKOM AEeATETHFHOCTH YeTOBEKA https://m.edso0.ru/7f41837c

1.2 |BemrecTBa 1 XUMHYCCKHE PEAKITUN 15 1 0 Bbubnuoreka [JOK
https://m.edsoo.ru/7f41837c

Hroro 1o pazneiy 20

Paznen 2. BaxkHeilliue npeacTaBuTe/ I HEOPTaHUYECKHUX BEIECTB

2.1 Boznyx. Kucnopon. ITousitue 06 okcumax 6 0 0 [bubanoreka [JOK
https://m.edsoo.ru/7f41837c

2.2 |Bogopon. I[ToHsATHE O KMCIOTaX U COJISAX 8 0 1 Bu6anoreka [JOK
https://m.edso0.ru/7f41837c

2.3 |Bopna. PactBopsl. [loHsiTHE 00 OCHOBaHUSIX 5 1 1 bubmoreka [{OK
https://m.edsoo.ru/7f41837c

2.4 |OcHOBHBIE KJIACChl HECOPTAaHUYECKUX COCTMHECHUH 11 1 1 Bbubnunoreka [JOK
https://m.edsoo.ru/7f41837c

Wroro 1o paznery 30

Paznen 3. [lepuoauyeckuii 3axon u [lepuoanyeckasi cucremMa xumuiueckux 3jemMeHToB /. . MenaeneeBa. CTpoeHre aTOMOB.

XumMuuyeckasi CBsi3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbBI

€ peakuMu

3.1 [Ilepuonmueckwuii 3akoH u [lepnonudeckas cucrema 7 0 0 bu6anoreka [JOK
XxuMHdeckux 3meMeHToB JI. . Menaeneena. CTpoeHue https://m.edso0.ru/7f41837c
aroma

3.2 |(Xumuueckas cBs3b. OKHUCIUTEIIFHO- BOCCTAHOBUTEIbHBIC 8 1 0 bubmoreka [{OK
peaknuu https://m.edsoo.ru/7f41837c

Hroro mo paznery 15 bubmmoreka [IOK

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

PezepBHOE Bpems 3 0 0 bubmmoreka [{OK

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

OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 4 5




9 KJIACC

Ne HaumenoBanue pa3aeyioB U TEM NIPOTrPaMMBI KonunuecTBo yacos OnexTpoHHBIE (HU(PPOBEHIE)
/i Bcero KonTpossHbIe IlpakTHUueckue oOpa3oBaTenbHBIE PECYPCHI
paboTEI paboTEI
Pa3nen 1. BemecTBO H XUMHWYECKHUE PeaKIINH
11 |[ToBTropenue u yriybieHne 3HaHUH OCHOBHBIX Pa3/icjioB 5 1 0 Bbubnuoreka [JOK
Kypca 8 kiacca https://m.edso0.ru/7f41a636
1.2 |OcCHOBHBIC 3aKOHOMEPHOCTH XHMHUYECKHUX PEaKIIUi 4 0 0 Bubmunoreka IIOK
https://m.edso0.ru/7f41a636
1.3 |DnekTposiuTHYECcKas aucconuanus. X MMUIeCKUe 8 1 1 Bbu6anoreka [JOK
peakiuy B pacTBOpax https://m.edso0.ru/7f41a636
Wroro mo paznery 17
Paznea 2. HemeraJjibl 1 MX COeANHEHUSA
2.1 |O6mias xapakTepUCTUKa XUMHUYECKHX 2JICMECHTOB 4 0 1 bubnuoreka [JOK
VIIA-rpynmbl. ["asoreHnt https://m.edsoo.ru/7f41a636
2.2 |OOmias xapaKTePUCTHUKA XUMHUYESCKHUX DJIIEMEHTOB 6 0 0 bubmoreka [{OK
VIA-rpynnel. Cepa u €€ COeTMHEHHUS https://m.edsoo.ru/7f41a636
2.3 |OOmas xapaKTepUCTHKA XUMUYESCKHUX DJICMEHTOB 7 0 1 Bbubnmoreka [IOK
VA-rpynmbl. A30T, dochop U uX COeTUHCHUSI https://m.edsoo.ru/7f41a636
2.4 |OOmias xapaKTepUCTHKa XUMHUYESCKHX dJIeMeHTOB [V A - 8 0 2 bubmoreka [{OK
rpynnel. Yriepoa u KPEeMHHN U UX COSIMHCHUS https://m.edsoo.ru/7f41a636
Wroro 1o paszneiy 25
Pa3znen 3. MeTaJjibl 1 UX COEeITMHEHUSI
3.1 |OOmue cBOWCTBA METAJLIIOB 4 0 0 Bubimoreka [IOK
https://m.edso0.ru/7f41a636
3.2 |Baxgeumvue MeTayibl U UX COCIUHECHUS 16 1 2 bu6anoreka [JOK
https://m.edsoo.ru/7f41a636
Wroro 1o paszneiy 20
Paznen 4. XuMusa U OKpy’Kaoinasi cpeaa
4.1 |BemrecTBa m MaTepHallbl B )KU3HH YeIOBEKa 3 0 0 bubnuoreka LHOK
https://m.edsoo.ru/7f41a636
Wroro 1o pasneiy 3
PezepBHOE Bpems 3 0 0 bubmmoreka [{OK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YHACOB I10 ITPOTPAMME 68 3 7

ITOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC




Ne Tema ypoka KonugecTtBo yacos Jara DneKTpoHHbIE HU(PPOBBIC
1/ Bcero |KontposbHble | [IpakTuueckue N3ydICHUA 00pa3oBaTEIBLHBIC
paboThI paboThl
1 |OT. IIpeamer xumMuu. Posip XMMUM B )KU3HU YEJIOBEKA. 1 0 0 Bubnuoreka IJOK
Terna u BemecTsa https://m.edsoo.ru/ff0d210c
2 IloussTHE 0 METO/IaX MO3HAHUS B XUMUHU 1 0 0 Butbanoreka [JOK
https://m.edsoo.ru/ff0d227e
3 [I[Ipaktuueckas pabora Ne 1 OT. «IIpaBuna paGotsl B 1 0 1 Bubnnoreka [IOK
mabopaToOpuH U NPUEMBI OOpaleHus ¢ Tab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyIOBaHUEM)
4  [Yuctele BentecTBa U cMecu. CrmocoObl pa3aesicHus 1 0 0 bubnuoreka [JOK
cMmecen https://m.edsoo.ru/ff0d26ca
5 |IIpaktuueckas pabora Ne 2 OT. 1 0 1 bu6naunoreka [IOK
«Paznenenune cMeceii (Ha MpuMepe OYUCTKH https://m.edsoo.ru/ff0d28¢c8
TIOBapEHHOMU COJIH)»
6 |ATOMBI U MOJIEKYJIbI 1 0 0 Bubanoreka [JOK
https://m.edsoo.ru/ff0d2a6c
7 [ Xumuueckue s3neMeHTHI. 3HaKU (CUMBOJIBI) 1 0 0 Bubanoreka [JOK
XHUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [[IpocTbie U c1OXHBIE BELIECTBA 1 0 0 Bubanoreka [JOK
https://m.edsoo.ru/ff0d2a6c
O |ATOMHO-MOJIEKYJISIDHOE Y4YEHHE 1 0 0 Bubanoreka [JOK
https://m.edsoo.ru/ff0d2d50
10 [3akoH IOCTOSIHCTBA COCTaBa BEIIECTB. 1 0 0 Bubanoreka [JOK
Xumuueckasi popmyia. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYSCKUX DJIICMCHTOB
11 |OtHOCHTenbHas aToMHasi Mmacca. OTHOCHUTEIILHAS 1 0 0 bubanoreka IIOK
MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 [MaccoBas 10Jisi XMMHYECKOT'0O 3JICMEHTa B COCIMHCHUU 1 0 0 bu6nuoreka [JOK
https://m.edsoo.ru/ff0d350c
13 |KomuuecTBo BemecTBa. Moibk. MossipHas macca 1 0 0 bu6nuoreka [JOK
https://m.edsoo.ru/ff0d5230




14 |Pusndeckre 1 XUMHIECKHUE SIBICHUSI. X UMHUYIECKas Bbu6nuoreka [JOK

peaxkmust https://m.edsoo.ru/ff0d37fa
W3HAKU U yCIIOBUS MIPOTEKAHUS XUMHYIECKUX noImoTeKa

15 |Ip y p bu6 HOK
peakuuit https://m.edsoo.ru/ff0d3al6

16 |[3akoH coXxpaHEHHS MacChI BEIIeCTB. XUMHUIECKUE bubnuoreka IJOK
ypaBHCHHUS https://m.edsoo.ru/ff0d3b88

17 |BeraucieHHus KOJINYECTBA, MAaCChl BEIECTBA I10 bubnuoreka IJOK
YPaBHEHUSIM XUMHUYECKUX PEAKITUN https://m.edsoo.ru/ff0d5708

18 |Knaccudukanus XUMHYECKHUX peakiuii (COeTUHEHHUS, Bubnnoreka [IOK
pa3iioKeHusI, 3aMelIeHUs, OOMeHa) https://m.edsoo.ru/ff0d3f34

19 |M. B. JIoOMOHOCOB — YY&HBIN- YHIIUKIONEIUCT. bubnuoreka [{OK
O06001IeHUE U cUCcTEMaTU3allisd 3HAHUU https://m.edsoo.ru/ff0d40c4

20 |KoutpomsHas padota Nel mo Teme Bubmmorexa IJOK
«BelecTBa 1 XUMUYCSCKUAC PCAKITHIDY https://m.edsoo.ru/ff0d4290

21 |AHamu3 KOHTPOJIBHOU paboThl. Bo3nyx — cMmech Bubmmorexa IJOK
ra3zoB. CocrtaB Bo3nyxa. Kuciopo — 3j1eMeHT u https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H

22 |Pusnyueckue U XUMHUYECKHUE CBOMCTBA KHUCIIOpOaa bu6nuoreka [JOK
(peakunu okuciienus, roperue). [lousitue 06 okcugax https://m.edsoo.ru/ff0d4614

23 |CrrocoOsI morydeHUs KUCIOPOoa B IA0OpaTOPHU U Bubmmorexa IJOK
MPOMBIIIJIEHHOCTHU. [I[puMeHeHue Kuciopoaa https://m.edsoo.ru/ff0d497a

24 |TennoBoii 3¢pPpexT XuMHUIEeCKO peaKuu, MTOHITHE O Bubmmorexa IHJOK
TEPMOXUMHYICCKOM YPaBHEHHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIAOTEPMHUUYECKHUX PEAKIIHIX

25 |TomnuBo (HedTH, yrois U MeTaH). 3arpsisHEHHUE [bubmamorexa IJOK
BO3/IyXa, CIOCOOBI €ro NpeI0TBpaIICHUS https://m.edsoo.ru/ff0d4c4a

26 |IIpaktuueckas padora Ne 3 OT. no Teme Bubnmnoreka [IOK
«ITonyuenue 1 coOupaHue KUCIOPOIa, U3YUCHHUE ero https://m.edsoo.ru/ff0d4ae2
CBOWCTB»

27 |Bonopon — 2JIEMEHT U IIPOCTOE BEIIECTBO. bubnunoreka [IOK
Haxo>xxaeHwue B mpupojie https://m.edsoo.ru/ff0d4dd0

28 |Pusuyueckue U XUMHUUECKHE CBOMCTBA BOJIOPOAA. bubanoreka [IOK

IIpumenenue Bogopoaa

https://m.edsoo.ru/ff0d4dd0




29 |[ToHsiTHE O KMCJIOTAaX U COMISIX Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d50d2
30 |Crioco6sl moirydeHus BOIOPOIa B Ia0OpaTOpUH Bubmmorexa IJOK
https://m.edsoo.ru/ff0d4dd0
31 |lpaktmuaeckas pad6ora Ne 4 OT. o Teme bubnuoreka IJOK
«ITomyuenne u coGupanne BOAOPO/Ia, U3YUCHHE €T0 https://m.edsoo.ru/ff0d4f42
CBOMCTB»
32 |Monspusiit 006EM ra3oB. 3aK0H ABOTAIpPO bubnuoreka IJOK
https://m.edsoo.ru/ff0d542e
33 [BuruucieHust o0b€Ma, KOJIMIESCTBA BEIleCcTBA ra3a I1o Bbu6anoreka [IOK
€ro U3BECTHOMY KOJIMYECTBY BEIECTBA UIIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 |Beruncnenuss 00bEMOB ra3oB N0 YPaBHEHUIO PEAKIIUU Bubmmorexa IJOK
Ha OCHOBE 3aKOHA O0BEMHBIX OTHOIIEHU ra30B https://m.edsoo.ru/ff0d5708
35 |Pusuueckrue H XUMHYECKHE CBOMCTBA BOIIBI Bubanoreka [JOK
https://m.edsoo.ru/ff0d587a
36 |CoctaB ocHoBaHuuii. [ToHssTHE 00 MHAUKATOpPAX Bubanoreka [JOK
https://m.edsoo.ru/ff0d59e2
37 |Boxna kak pactBopurenb. HacellieHHble U Bubanoreka [JOK
HEHACBIII[EHHBIC PAaCTBOPHI. MaccoBast J0JIsI BEIIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
38 |[Ipaktuueckas padora Ne 5 OT. mo Teme Bubanoreka [JOK
«I[IpUTOTOBIIEHHE PACTBOPOB C OMPEACTEHHOMN https://m.edsoo.ru/ff0d5eba
MAacCCOBOI J10JIeN
pacTBOPEHHOTO BEIIIECTBAY
39 [KonTpomnnHas pabota Ne2 mo teme bu6nuoreka [JOK
«Kucnopoa. Bomopoa. Bomay» https://m.edsoo.ru/ff0d6342
40 |AHannu3 KOHTPOJIBHOU paboThl. OKCHIIBI: COCTAaB, Bubnmnoteka [IOK
KiaccudurKanys, HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
4] |(IlonydyeHue U XMMHUYECKHE CBOMCTBA KUCJIOTHBIX, bu6bnanoreka IIOK
OCHOBHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 |OcHoBaHMHS: COCTaB, KJacCU(UKaIMsI, HOMEHKIJIATypa Bubnmnoreka [IOK
https://m.edso0.ru/00adb33 ¢
43 |[lonyuyeHue U XUMHUYECKHE CBOMCTBAa OCHOBAaHUM Bubanoreka [TOK

https://m.edsoo.ru/ff0d67ca




44 |KucnoTsl: cocTaB, Kiaccuukaims, HOMEHKIIaTypa bubnanoreka IIOK
https://m.edsoo.ru/ff0d67ca
45 |[[lomydueHne MU XUMHYECKHE CBOHCTBA KUCIIOT bubnuoreka IJOK
https://m.edsoo.ru/ffOdfee2
46 |Conu (cpemHue): HOMEHKIIATypa, CIIOCOOBI MOy YCHHUS Bubmorexa IJOK
https://m.edsoo.ru/ffOdfee2
47 [paxtuueckas pabora Ne 6. OT. Pemenne bubnuoreka IJOK
SKCIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe https://m.edsoo.ru/00ad947 4
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX COCTUHEHUI»
48 [(I'enetnueckas cBsi3b MEXAY KjlacCaMH Bubnuoreka IJOK
HEOPTaHUYCCKUX COCANHCHUM https://m.edsoo.ru/00ad9cb 2
49 |O600menne u cucteMaTH3anus 3HaHUHN bubnuoreka [JOK
https://m.edsoo.ru/00ad9b7 c
50 |[KonTposbHas padora Ne3 no teme "OCHOBHBIE Bbubmmorexa IJOK
KJ1aCChI HEOPTaHUYECKUX COSTMHCHUH" https://m.edsoo.ru/00ad9a5 0
51 |Ananu3 KOHTPOIBHOU padoTHL. [lepBhIe TOMBITKH Bubmmorexa IJOK
KJacCU(PUKAIMU XUMUYECKHUX dJIeMeHTOB. [loHsATHE O https://m.edsoo.ru/00ad9ch 2
rpynIax cXOJHBIX 3JIEMEHTOB
52 |llepuonmueckuii 3akoH u Ilepnogndeckas cucrema Bbubnnorexa IIOK
XUMHYeCKHX diieMeHToB . 1. MenueneeBa https://m.edsoo.ru/00ad9%e1 a
53 [[lepuoasbl, rpyniibl, DOArPYIIIbI Bubmmorexa IHJOK
https://m.edsoo.ru/00ad9ffa
54 |Ctpoenue aromoB. CocTaB aTOMHBIX sigep. M30Tomnbl Bubmmorexa IJOK
https://m.edsoo.ru/00ada52 c
55 |CTpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMECHTOB Bubmmoreka IJOK
Ilepuonuueckoii cucremsl . 1. Menaeneera https://m.edsoo.ru/00ada52 ¢
56 |XapakTepHUcTHKa XUMHYECKOTO AJIEMEHTA O €ro Bubnnoreka [IOK
noJsioxxeHuo B [lepuonuueckoii cucreme /. U. https://m.edsoo.ru/00ada34 2
MeHnpneneeBa
57 |3nauenue Ilepuonmueckoro 3akoHa AJisl pa3BUTHUSA Bubnnoreka [IOK

Hayku U npaktuku. . 1. MenneneeB — y4€HBIH,
nenaror U rpakJaHuH

https://m.edsoo.ru/00ada6b c




58 [D1ekTpooTpulaTEeIbHOCTh aTOMOB XUMHUYECKHUX 1 Bubnuoreka IJOK
2JIEMEHTOB https://m.edsoo.ru/00ada82 4
59 |HoHHasa xuMu4uecKas CBs3b 1 Bubnuoreka IJOK
https://m.edsoo.ru/00ada96 e
60 |KoBasieHTHas moJsIpHAasi XMUMHYECKas CBSI3b 1 Bbu6anoreka [IOK
https://m.edsoo.ru/00adaab 8
61 |KoBaneHTHas HEMOJsIpHAsI XUMHUUYECKasl CBSI3b 1 But6anoreka [JOK
https://m.edsoo.ru/00adac3 4
62 |CternieHb OKMCIIEHUS 1 Bubanoreka [JOK
https://m.edsoo.ru/00adaab 8
63 |OKHUCAUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKLIMN 1 Bubanoreka [JOK
https://m.edsoo.ru/00adaab 9
64 |Oxucnuresau U BOCCTAaHOBUTEIIU 1 Bubanoreka [JOK
https://m.edsoo.ru/00adae?2 8
65 |O06001eH e 1 cUCTeMAaTHU3allHsT 3HAHUHN 1 Bubanoreka [JOK
https://m.edsoo.ru/ff0d61c6
66 |KoutpomsHas pabota Ned4 mo Teme 1 Bubanoreka [JOK
«Ctpoenune aroma. XUMHYECKasl CBSI3b» https://m.edsoo.ru/00adb48 6
67 |AHam3 KOHTPOIBHOI paboThL. OO0OIICHE 1 1 Bubmmorexa IJOK
cUCTEMAaTHU3AIUS 3HAHUMN https://m.edsoo.ru/00adb07 6
68 |O00011eHHEe 1 cCUCTEMATHU3allMsT 3HAHUHN 1 Bu6anoreka [JOK
https://m.edsoo.ru/00adb07 6
J106aBUTH CTPOKY
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9 KVIACC

Ne Tema ypoxka KomnuuecTBo 4acos Jlata uzyuyenus DIIeKTPOHHBIC TU(PPOBHIE
/m Bceero |Kourpoubnuble | [IpakTrueckue 00pa3oBaTEIbHBIC
paboThI paboThI PECYpChI

1 |OT. Ilepuonnueckuii 3akoH. Ilepuoguueckas 1 0 0 Bubnunoreka IJOK
CHCTEMA XHUMHUYECKHUX https://m.edsoo.ru/00adb59 e
sneMmeHToB /. 1. Menneneena

2 |3aKOHOMEPHOCTH B H3MCHCHHH CBOMCTB 1 0 0 Bubmunoreka IIOK
XUMHYECKUX DIIEMEHTOB IEPBBIX TPEX https://m.edso0.ru/00adb6b 6
TIEPUOJIOB

3 |Knaccudwukanus n HOMEHKIATypa 1 0 0 bubmoreka [{OK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/00adb7e 2

4  |Buabl XUMUYECKOU CBSI3U U TUIIBL 1 0 0 Bu6anoreka [JOK
KPHUCTAJUTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac 6

5 |KonTtponbHas padora Nel o teme 1 1 0
«IToBTOpeHMe u yriryOiieHne 3HaHU OCHOBHBIX
pa3zaenoB Kypca 8 kinaccay

6 |Knaccudukaiuss XUMUYECKUX PEaKIUH 110 1 0 0 Bbubnunoreka [JOK
pa3THYHBIM ITPU3HAKAM https://m.edsoo.ru/00adbcb O

7 |IloHsiTHE O CKOPOCTH XUMUYECKONH pEaKIINH. 1 0 0 Bbubnunoreka [JOK
[ToHsiTHE O TOMOTCHHBIX M TE€TEPOTCHHBIX https://m.edsoo.ru/00adbe9 a
peaKIusx

8 [[loHsTHE 0 XMMHUYECKOM paBHOBecuU. DaKTOPHI, 1 0 0 Bbubnunoreka [JOK
BJIHSIFOIIME HA CKOPOCTh XUMHUYECKON PEeaKIuu U https://m.edsoo.ru/00adc28 c
MOJIOKEHHUE XUMHUYECKOTO PABHOBECHSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC pEAKIIUU 1 0 0 butbmuoreka IJOK

https://m.edsoo.ru/00adcad e

10 |CocTaBneHNE OKHCIHTSIBHO- 1 0 0 bu6anoreka [JOK
BOCCTaHOBUTEJILHBIX PEaKIIUi METOI0OM https://m.edso0.ru/00ae0d0 a
3JIEKTPOHHOTO OajlaHca

11 [Teopwust 3J€KTPOIUTHIECKOMN 1 0 0 bubmmoreka [IOK
mucconuanuu. CUJIbHBIE U c1a0ble https://m.edsoo.ru/00adcd6 8
AJICKTPOJIUTHI

12 |HMonHble ypaBHEHUS peakIuii 1 0 0 bubmmoreka [IOK

https://m.edsoo.ru/00add44 8




13

XUMHYECKHE CBOMCTBA KHUCIIOT U OCHOBAHUM B
CBETE IIPEACTABICHUN 00 3JIEKTPOTUTHUCCKOMN
OHCCOIHAIIUH

bubmuoreka IIOK
https://m.edsoo.ru/00add5d 8

14

XuMHU4YeCcKre CBOMCTBA COJIEH B CBETE
MpEICTaBICHU 00 DIIEKTPOTUTHICCKOM
JHCCOIUAITUU

bubmuoreka IIOK
https://m.edso0.ru/00add8b 2

15

TToHsiTUE O TUAPOJIU3E COJIEHU

Bbu6anoreka [JOK
https://m.edsoo.ru/00add9d 4

16

O00011IeHNE U cUCcTEMATU3alU 3HAHUN

Bbu6anoreka [JOK
https://m.edsoo.ru/00adddl 2

17

IMpakTnueckas pabora Ne 1. OT. «Pemenue
SKCHEePUMEHTAJIBHBIX 3329

Bbubnmuoreka IJOK
https://m.edsoo.ru/00addbf a

18

KonTtponbHas padota Ne2 o teme
«DIEKTPOIUTHIECKAs] TUCCOIIUAIIHA.
XVMHYECKHE PEaKIINH B PACTBOPAX»

Bu6anoreka [JOK
https://m.edsoo.ru/00addec O

19

OOm1as xapaKTepUCTUKA raJIOTeHOB. XUMUYSCKHE
CBOMCTBa Ha IIPpUMEPE XJIOpa

Bu6anoreka [JOK
https://m.edsoo.ru/00addfe 2

20

XmnopoBoaopoa. CosstHast KUCJI0Ta, XUMHUISCKUE
CBOMCTBa, NOJTy4YCHUE, IPUMECHCHUE

Bu6anoreka [JOK
https://m.edsoo.ru/00adel10 4

21

IIpakTrnueckas padora Ne 2 OT. no Teme
«Ilomy4deHue coystHOM KUCIIOTHL, U3yUeHHE €&
CBOWCTB»

bubmoreka [{OK
https://m.edsoo.ru/00ade34 8

22

Brrauciaenus mo YPaBHCHUAM XUMHNYCCKUX
peaK1uii, eCii ONUH U3 PEarcHTOB JaH B
n30BITKE

Bu6anoreka [JOK
https://m.edsoo.ru/00ade48 8

23

OOmas xapaKTepHUCTHKA 3JIEMEHTOB VIA-
TPpyHIILI

bubmmoreka [{OK
https://m.edsoo.ru/00ade64 a

24

AnnoTpornHbie MOAU(PUKAITIU CEPHI.
Haxosxnenue cepbl U1 €€ COeAUHECHUM B NPUPOJIE.
XUMHYECKHUE CBOMCTBA CEPhI

bu6anoreka [JOK
https://m.edsoo.ru/00ade64 a

25

CepoBo10poJ, CTpOeHUE, (PU3HIECKHUE U
XUMHYESCKHE CBOHCTBA

bubmuoreka IIOK
https://m.edsoo.ru/00ade80 2




26

OKCI/II[I:I CCPBEI. CepHaﬁ KHCJIOTAa, (1)I/I3I/I‘-I€CKI/IC )4
XUMHNYCCKHUC CBOﬁCTBa, IIPpUMCHCHHUC

Bbu6anoreka [JOK
https://m.edsoo.ru/00adea2 8

27

XUMHUYECKHE PEaKIIUH, JIC)KAIIIUE B OCHOBE
MPOMBIIIJICHHOTO CIIOCO0a MOTYyYCHUSI

CEpPHOM KHUCIOTHI.

XUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOIICH Cpe bl
COEIUHEHUSIMH CePHI

bubmuoreka IIOK
https://m.edsoo.ru/00ad9cb 2

28

Brruncienne MacCoBOM J0JIM BBIXOAA MIPOAYKTA
peakIuu

Bbu6anoreka [JOK
https://m.edsoo.ru/00adec8 a

29

OOmas xapakKTepUCTHKA DIIEMEHTOB V A-TPYIIIIHI.

A30T, pacipocTpaHeHHEe B TIpUpoie, Pu3nIecKre
U XUMHUYECKHE CBOMCTBA

Bbubnuoreka IIOK
https://m.edsoo.ru/00adec8 a

30

AMMHak, ero (pu3ndecKue U XUMHYECKHUE
CBOICTBAa, NOJIy4Y€HHE U NPUMEHEHUE

Bbubnmuoreka IIOK
https://m.edsoo.ru/00adeea 6

31

IMpakTrueckas pabora Ne 3 OT. no Teme
«ITonyuenue aMmMmuaka, U3y4eHHUE €0 CBOMCTB»

Bu6anoreka [JOK
https://m.edsoo.ru/00adf00 4

32

A30THas KUCIIOTA, €€ (pUu3nIecKue 1 XUMUIECKUe
CBOMCTBa

bubmoreka [{OK
https://m.edsoo.ru/00adb33 ¢

33

Hcnonbp3oBaHne HUTPATOB U COJICH aMMOHUS B
Ka4yecTBE MUHEPAJIbHBIX YI0OpEHUI.
XUMHYECKOE 3arps3HEeHHE OKPY KAIOIIeNd cpeabl
COEJIMHEHUSIMHU a30Ta

bubmmoreka IHOK
https://m.edsoo.ru/00adf18 0

34

dochop. Oxcun dhochopa (V) u pochopras
KHucJiora, (I)I/ISI/I‘ICCKI/IC N XUMHUYECKHUC CBOﬁCTBa,
MOJTyYCHUE

bub6anoreka [JOK
https://m.edsoo.ru/00adf30 6

35

Hcnons3oBanue pocdaToB B KauecTBe
MUHEPAJIILHBIX YI10OpEHU.
3arpsi3HeHHue IPpUPoHOM cpeabl pocharamu

bubmuoreka IIOK
https://m.edsoo.ru/00adf51 8




36

'Vriepo, pactipocTpaHeHHe B IPUPOJIE,
(bu3nUecKre U XUMUYECKUE CBOMCTBA

bubmuoreka IIOK
https://m.edsoo.ru/00adf68 a

37

Okcuapl yriepoaa, ux GU3nIecKue u
XUMHYECKHE CBOMCTBA. DKOJIOTHIECKHE
npoOieMsl, CBSI3aHHBIE C OKcHuIoM yrirepozaa (IV)

bubmuoreka IIOK
https://m.edsoo.ru/00adfc2 0

38

VYroapHas KUCJIOTa U €€ CoIu

Bbu6anoreka [JOK
https://m.edsoo.ru/00adfd9 c

39

IIpakTrueckas padora Ne 4 OT. mo Teme
"[Tomyuenue yriaekucioro rasza. Kauectsennas
peakuwus Ha KapOboHaT-HOH"

Bbu6anoreka [JOK
https://m.edsoo.ru/00adfeb e

40

IlepBoHavanbHBIE TOHITHUS 00 OPraHUYECKUX
BEIIECTBaX KaK O COEMHEHUsIX yIiepoaa

Bu6anoreka [JOK
https://m.edso0.ru/00ae006 ¢

41

Kpemuunii u ero coequHeHUs

Bu6anoreka [JOK
https://m.edso00.ru/00ae027 e

42

[MpakTrueckast padora Ne 5. OT. Penrenne
3KCHEPUMEHTAIBHBIX 3aJ1a4 [0 TEME
«BaxHenimume HeMeTa/uIbl U UX COCIUHEHU S

Bu6anoreka [JOK
https://m.edsoo.ru/00ae054 e

43

Koutponbnas pa6ora Ne3 o teme
«BaxkHeiime HeMeTauIbl M UX COCIUHEHUSD)

Bu6anoreka [JOK
https://m.edsoo.ru/00ae080 a

44

OO01mast xapakTepHUCTHKAa XUMHUYECKHUX DJIEMEHTOB
— METaJJIOB.

Mertamnn4deckas CBsI3b U MeTaJINdecKast
KpUCTa/UIM4YecKast peliéTtka. Pusndeckue
CBOMCTBA METAJJIOB

bubmmoreka [{OK
https://m.edso0.ru/00ae0bf2

45

XUMHUYECKHUE CBOUCTBA METAJLJIOB.
DNEKTPOXUMHUYECKUHN psi HAOPSKEHUH METaJIOB

bu6anoreka [JOK
https://m.edsoo.ru/00ae0el 8

46

OOmue cnocoOwl monydeHus: MetajuioB. CIUTaBHL.
Brraucienus mo YPABHCHUAM XUMHNYCCKHUX
peaKiuii, €eCIIi OJIMH U3 PEareHTOB COJICPIKUT
MpUMECH

bub6anoreka [JOK
https://m.edso0.ru/00ae103 e

47

ITomsTHE O KOppO3nu METAJIJIOB

bubmuoreka IIOK
https://m.edsoo.ru/00ael115 6




48

lenounple MeTaIbI

Bbu6anoreka [JOK
https://m.edso00.ru/00ae115 6

49 |OKCcHUabl U THAPOKCHIBI HATPHUS U KaJIUsI bubmuoreka IIOK
https://m.edsoo.ru/00ae127 8
50 |lIemouyHO3eMenbHBIE METAIIIEI — KAIbIIHI 1 Bbu6anoreka [JOK
MarHui https://m.edsoo.ru/00ae14b 2
51 |BakHelne coeIUHECHUS KaJIbIIHS bubmuoreka IIOK
https://m.edso0.ru/00ael14b 2
52 |O606menne u cucTreMaTu3anus 3HaHUHI Bu6anoreka [JOK
https://m.edsoo.ru/00ae15e 8
53 [PKE&cTKOCTh BOJIBI M CITIOCOOBI €€ yCTpaHCHUSI Bbubnmoreka [IOK
https://m.edsoo.ru/00ae15¢e 8
54 |IIpaktudeckas padota Ne 6 OT. mo Teme
"YKEcTKOoCTh BOAKRI U METOIBI €€
ycTtpaHeHus"
55 |AmromunHwmit bubmmoreka [{OK
https://m.edsoo.ru/00ae1886
56 | AMdoTepHBIe CBOMCTBA OKCHUIA U THIPOKCHIA bubnuoreka LJOK
https://m.edsoo.ru/00aelae 8
57 |XKeneso Bubnmoreka [IOK
https://m.edsoo.ru/00aelc6 4
58 |Okcuabl, THAPOKCUIBI U COJH JKeje3a bu6anoreka [JOK
(1) u xenesa (111) https://m.edsoo.ru/00aelc6 4
59 |0O6o001eHre U cucTeMaTu3alys 3HaHUU Bu6anoreka [JOK
https://m.edsoo.ru/00ae1d8 6
60 |[IpakTuueckas padora Ne 7.0T. Perienue Bubnmoreka [IOK

OKCIICPUMCHTAJBHBIX 3a4a4 IO TCMC

«Baxkaennme MeTaJlIbl U UX COCOAMHCHU

https://m.edsoo.ru/00ae35e 6




61 |BeruucieHUs 110 YpaBHCHUSIM XUMHUYCCKUX 1
[peaKLMii, €CJI OJVH U3 PEarcHTOB J1aH B N30BITKE
WA COAEPKUT MpUMecH. BbpIuncIeHUs MacCOBOM
JTOJTY BBIXOJIa MPOJAYKTA PEaKIUHU
62 | O6oOIeHe U cUCTEMAaTH3alUsl 3HAHUH 1 bu6anoreka [JOK
https://m.edso00.ru/00ae3de 8
63 |KonrpoapHas padora Ned4 mo Teme 1 Bubmunoreka IIOK
«Bakneiine MeTaIbl U UX COCTHHCHHSI» https://m.edsoo.ru/00ael175 O
64 |BemiecTBa u MaTepuaibl B IIOBCEIHEBHOMN )KU3HU 1
JeJoBeKa
65 [(Xumuueckoe 3arpsi3HEHUE OKPYKAIOLIEH cpeabl 1
66 [Ponb XUMHU B PEHICHUU KOJIOTHICCKUX 1 Bbubnuoreka [JOK
npodiemMm https://m.edsoo.ru/00ae3f5 0
67 |PesepBHbIii ypok. O000IIIEHHE U CUCTEMATHU3AIHS 1 Bbubnanoreka [IOK
3HAHWI https://m.edso0.ru/00ae427 0
68 [PesepBHbIi ypok. O600mIEHNE U CUCTEMATHU3 AL M 1 bubnuoreka LJOK
3HAHUI https://m.edsoo.ru/00ae427 O
Jo6aBuTh CTPOKY
OBLIEE KOJIMYECTBO YACOB I10 68
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