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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIIEIIINHY MPENOo aBaHusl yaeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparun.

[Iporpamma 1Mo XuMuM Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAECT 00s3aTeNbHOE IPEAMETHOE COJZIEpKaHMe,
IpPEeIyCMaTpUBAET pACIpPEAEICHHE €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl MO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh M3YYEHHS] XHUMHU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTH TMpeaMera st
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPeOOBaHHM K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJIeH U3YUYEHUs NMPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHOM JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUs.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJsib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUM U 00 DSBOJIIOIMHU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111el U ()YHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOM  JIeSITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM JACATEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IUHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHLMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

—aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

—ITepuoauueckoro 3akona /I. 1. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

—y4€HUS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

—IPEACTABICHUA 00 3JIEKTPOJIMTHYECKOW JTUCCOIMAIMM BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYrOMY, BBINOJHSASA (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABICHNAS] O XUMHYECKON COCTABJISIOIIEH HAyYHOW KapTHUHBI MUpPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHHM TPOUCXOAUT (PopMHpOBaHHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OPMUPOBAHMH U PA3BUTUHU MO3HABATEIbHBIX YMEHUI U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHE MPUOOPEN TaKUE IEH, KaK:

—(hopMHUpPOBaHHE HHTEIVICKTYaIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—HamNpaBIEHHOCTh  OOy4YeHHMs] Ha  CHCTEMAaTH4YeCKOe  MpPUOOIIEHHUE
oOyJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

—o0ecreueHre yciaoBul, CIoCOOCTBYIOMIUX MPUOOPETEHUIO 00YyYarOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

—(popMupoBaHue oOme  (QYHKIMOHAIBbHOH M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0o MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

—(popMUpoBaHHE y  OOYyYarOIIMXCS  T'yYMaHUCTHMYECKHUX  OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro MOBENECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IENSX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

—pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Tpo(uis U HAMpaBIEHHOCTH NajbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUU B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEMIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »dJeMEeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToMHas Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAst Macca. MaccoBast 10Jii XMMHUYECKOTO AJIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MosnspHas Macca. B3auMocBsi3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IOWHHI] BemmecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHECHU.

du3nyecKkne U XMMHUYECKUE SBIICHUS. XUMUYECKas peakius U e€ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PeaKIUil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYIOH, ITpaBuiIaMu pabOTHl B JIA0OPATOPHH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHACHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUC
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMKMCAHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX Peakiuil (paszokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
menu (I1) npu HarpeBaHuu, B3auMoJIeHCTBHE Kefe3a ¢ pacTBopoM cosr Menu (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHLIAINSA, XpoMaTorpadus, MPOBEACHNE OUYNCTKH TTOBAPESHHOMN
CONlM, HaONIOJCHWE W  ONUCAaHWE  PEe3ylbTaTOB  TPOBEJCHHS  OTIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAaCChl, CO3JaHHE MOJIEJeH MOJICKYJ
(I1IapOCTEePKHEBBIX ).

BaskHelinue npeacTaBUTEM HEOPraHNYECKHUX BelleCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — anemMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoma B Tpupoje, (DU3UUYECKUE U XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TemnoBoit 3¢(deKT XUMHUECKON peaklud, TEePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 107151 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCIOTHBbIE, aM(pOTEpHBIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HomeHknatypa ocHoBaHni. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICMCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOHO HCIOJIb30BAaHUE BHJICOMATEPUAIIOB), HAOIIOICHNE O0pAa3IOB BEIICCTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJbI C METaJLIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydeHue B3auMozeiicTBusa okcuga menu (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuognueckass cucremMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoandeckast cucTteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnexktponsl. CtpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUS paJnyca aTOMOB XHMHYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajeHTHass (ToJisipHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIIONh30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4dHBbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX TMEPUOMAOB, Kajaus, KaJIblUi H HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukanys XuMA4eCKUX peakinii Mo pa3IudHbIM MPU3HAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 CKOpOCTH XUMHUYECKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIIENOBAHUE BJICKTPOIPOBOIHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajika, BBIJIEJICHHE Ta3a, oOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemera/uibl M X COCIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpPEe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XUMUYeCKue cBoicTBa cepbl. CepoBOIOPO, CTpoeHHUE, (PU3MUYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYyYeHUS CEPHON KHCIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAILICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkrue U XMMHUYECKHE CBOMCTBA, OyuyeHHe U nmpuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOlcTBa (0OIME Kak TMpEJACTaBUTENS KJlacca KHUCIOT U crHeludpuyeckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuele Moaupukammuu ¢Gocdopa, u3NUECKUEe U XUMHUYECKHE CBOWCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKHUCIEHUA.  YTJIEpOJd,  aJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMbI, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KiIMMara, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (yroib, NPUPOAHBIA Tra3, HePTb),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYy4YCHHE W
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJb30BAHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, O0eToH, kene300eToH. [Ipobnempr 0€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIUMi Ha XJIOPUJI-MOHBI U HAOMIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl W €€  COeQUHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJI0JieHWEe TpHu3Haka €€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX pEaKIMii Ha MOH aMMOHHS U ¢(ochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCcOPOLMKU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmdeckor cucteMe XUMHYECKUX d3yeMmeHToB [[. U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIIOCOOBI TIONTy4eHHUs] MeTauioB. [loHSATHE O KOPpPO3WKM METAIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB JI. MI. MeHpaeneeBa, CTpO€HHME MX aTOMOB, HAXOXKJICHHUE B MPHUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux snemeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTo10keHue B [leproindeckoi CucTeMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aroma, HaxXOXJICHUE B mpupoac. DuU3NYECKHe U
XUMHYECKHE CBOMCTRA Xkene3a. OKCHIbI, THAPOKCUIBI U conn kene3a (1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLIECCA TOPEHHUS Kele3a B KUCIOPOAE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HATpusl, Kajlus M Kaiblusig (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOM >KU3HM YENOBEKa. be3omacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/K). Ponb xuMum B perieHn# 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWH XHMHH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJB30BAaHUE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK Y TOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJCTb, SBICHHUE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUYCCKUI 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
peméTKa, CruiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanve, OuMocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOTLIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCSI B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMK 00YUYaIOIIUXCS.

JIn4HOCTHBIE ~ pE3yNbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIMUXCs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAMA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpmoTN4ecKOro BOCIMTAHUA:

LIEHHOCTHOI'0 OTHOLIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAyKH B JKA3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U 0OIIIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JeSATEeTbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOW MEATEITbHOCTH TpHU
BBITIOJIHGHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUHN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJCHHE H IIOCTYIIKM CBOMX TOBApHUILEW C NO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM ITOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, MH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paloThl C Y4YeOHBIMU TEKCTaMH, CIPaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH U YPOBHSA OOy4YeHHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KYpEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pE3ylbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON AEATEIbHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHHMH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAHMS, IOHUMAaHUE LICHHOCTU 3JI0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NPUMEHATh 3HAHUS, MOJy4aeMble MPU U3yUYEHUU XHUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOpus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHHE MHUPA, U YHUBEpPCAJIbHbIC YIeOHBIC TEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢GopMmylia U ypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIHME  3aKOHOMEPHOCTH, TIPUYUHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/7a4 OMpeNeIEHHOTO THUIIA, MPUOOPETEHHUE OIbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANGHYIO (hOpMY MpeAcTaBlIeHUsI HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEJIOKEHHOH 3a/1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE IITYPMBbD», KOOPAWHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISTh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUWA 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIPHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEPHpPETaLNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIM 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINH, TEII0BOU A((EKT peakiumu,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aTOMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
VWOHHAs CBS3b, HOH, KATUOH, aHWOH, PAacTBOp, MAccoBas JO0JS BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMmbicha Ilepuognueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT WX MoJoxkeHus B llepromndeckoil cucreme,
3aKOHOB COXPAHEHHUSI MacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMM4Hyr0 ¢opmy Ilepuomnyueckoi
CUCTEMBbl XHMMHUYECKMX JJEMEHTOB: pa3finyarh [OHITUA «TJIaBHas
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XHUMHYECKHX diemeHToB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy YYacTBYIOUIUX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BeUIeCTB (BOAOpPOJAa M KHUCIOpPOAA), HPUTOTOBICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;takmyc, dheHondTaiend, METUIOPAHXK U JPYTHE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTtop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMblE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTAJUIM4ecKas pemeTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIAaCCy CO€IMHEHUN 1o ¢dopmyiaM, BHI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuonmueckoro 3axkona JI. W. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpymnma)», maibie u  OONbIIME TEPUOMABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 MU3MEHEHUIO CTENEHEH OKUCICHHS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYJISAPHYIO W MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JIEATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIIEPUMEHT (peajbHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

HaumenoBanue pa3aesioB U TEM

KoanuecTBo 4acoB

KoHnTpoJbHbie

IIpakTHYeckue

DJlIeKTpOoHHbIe (LM (ppoBbIE)

n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pasznea 1.IlepBoHavyanibHble XUMHYECKHE TIOHSATHS
XuUMHS — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U MTPAKTUUECKON 5 2 bubmorera [JOK
' p https://m.edsoo.ru/7f41837c
JEATEILHOCTH YeJIOBEKa
BermecTBa u xuMuieckue bubmuorexa [JOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837¢
Hroro o pasneny 20
Pa3nesn 2.BakHeiimme npeacTaBuTe I HEOPrAaHHYECKUX BeleCTB
51 Boznyx. Kucnopoa. [lonsitue 06 6 bu6mmoreka [IOK
' OKCHJIaX https://m.edso00.ru/7f41837¢
59 Bogopoa. Ilonsitue o kucinorax u 8 1 bubnuoreka [IOK
' COJIsX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHMSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnnorexka [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Pasznea 3.Ilepuoanuecknii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jeMeHToB JI. U. Menaeneea. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH

3.1

[Tepuoanueckuii 3aKOH U

7

Bbubmmnoreka [JOK



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

IIepnonnueckas cucrema
XAUMHYECKUX djeMeHToB /I, 1.
MenaeneeBa. CtpoeHue aToma

https://m.edsoo0.ru/7f41837c¢

XUMHYeCKas CBA3b.

32 OxucaueibHo- 8 EE:S;I/P/I;T:;;E r(L)J/I;f41837C
BOCCTAaHOBUTCIIBHBIC PEAKIINHN
Hioro o pasaeny 15 —
Pe3epBHOE BpeMst 3 bubmorexa LHOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Kontpoabnbie | IpakTuueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypchbl
Pa3nes 1.BemecTBo U XuMH4YecKHe peakiun
11 [ToBTOpeHue U yriyOlieHne 3HaHui 5 1 bu6nuoreka [JOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmuorexa [IOK
' peaxiui https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOLHAITHSI. 8 1 1 bubnuorexa [IOK
' XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edso00.ru/7f41a636
Uroro no pazgeny 17
Pasznen 2.HemeTaJJIBI M HX COeTHHEHHS
91 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubnuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["amorensr https://m.edso0o.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYHIBL L-€p https://m.edso0o.ru/7f41a636
COCIIMHEHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX
2.3 aneMeHTOB VA-rpymmbl. A3ot, pochop u ux 7 1 bbmmorexa [JOK
' PyIHHBL ’ P https://m.eds00.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 anemeHToB [VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHIEL post https://m.edso00.ru/7f41a636
KPEMHUI U UX COEAMHEHUS



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

Wroro no pazueny 25
Pa3nen 3.MeTa/lIbl M UX COeMHEHUS
. but6mmoreka [IOK
3.1 Obmpae cRoHCTEa METANIOR 4 https://m.edso0o.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxneiimpe MeTamibl B UX COCIUHCHHS 16 https://m.edsoo.ru/7f41636
Hroro o pasneny 20
Pa3znen 4.Xumus u okpy:xaiomas cpeaa
41 B oBeKa 3 bubnuorexa [JOK
' CHLICCTBA M MATCPHAJIL B HKHU3HHI 4Cl https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
P 3 bubnuorexa [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBUIEE 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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
/ Tema ypoka Kontpoabubl | IlpakTuuecku
n/n Bcero u3ydeHusi | oOpa3zoBaTebHbIE
e padoThlI e padoThl pecypenI
[Ipenmer xumuu. Poiap XuMuu B 5KU3HU bubnmorexa [IOK
1 1 02.09.202 | https://m.edsoo.ru/ff0d210
yenoBeka. Tena u BelecTsa 5 c
bubmuorexa [JOK
2 [TonsTHE O METOJIAX TO3HAHUS B XUMUHU 1 04.09.202 | https://m.edsoo.ru/ff0d227
5 e
[TpakTuueckas padota Ne 1 «[IpaBuna Bt 1IOK
.. nonMoTeKa
0 0
3 PaDOTEL B JIabOPATOPHH H HPHEMBL 1 09.09.202 | https:/m.edsoo.ru/ff0d23d
oOpaiiieHus ¢ 1ab0paTOpHBIM 5 c
000pyI0BaHUEM B
Yucrele BemecTBa 1 cMecu. CiocoObl bubmorexa [JOK
4 . ' 1 11.09.202 https://m.edsoo.ru/ff0d26¢c
pasneneHusi cMecei 5 a
[TpakTruyeckas padora Ne 2 «Pa3nenenue bubnnoreka [JOK
5 cMmecelt (Ha mpuMepe OYHCTKHA TOBAPSHHOM 1 16.09.202 | https://m.edsoo.ru/ff0d28c
COJIN)» 5 8
bu6mmorexa [IOK
6 ATOMBI U MOJIEKYJIBI 1 18.09.202 | https://m.edsoo.ru/ff0d2a6
5 c
7 XuMHUYeCKHe 3JIeMEHThI. 3HAKU (CUMBOJIbI) 1 bubnmuorexa [JOK
XHMHYECKUX AJIEMEHTOB 23.09.202 | https://m.edsoo.ru/ff0d2be



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

XUMUYECKUE YPABHEHUS

5

S) 8
bu6mmoreka [IOK
8 [TpocThle U ClIOKHBIE BEIIECTBA 25.09.202 | https://m.edsoo.ru/ff0d2a6
S) c
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 30.09.202 | https://m.edsoo.ru/ff0d2d5
) 0
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. bubnuorexa [JOK
10 Xumuueckas popmysia. BaieHTHOCTD 02.10.202 | https://m.edsoo.ru/ff0d2ea
aTOMOB XMMHYECKUX JICMCHTOB ) e
OTtHocuTenbHAsI aTOMHAs Macca bubmorexa [JOK
11 ’ 07.10.202 | https://m.edsoo.ru/ff0d323
OTHOcHUTeNbHAS MOJIEKYJISIPHAS Macca 5 c
MaccoBast 10711 XUMHYECKOT0 dJIEMEHTa B bubmorexa [JOK
12 ! 09.10.202 | - https://m.eds00.ru/ff0d350
COCTMHEHUU
5 c
bu6nmoreka [JOK
K . Moms. M
13 OTITICCTRO BEMECTRa. AOTE. BOMpHad 14.10.202 | nhttps://m.edsoo.ru/ffod523
Macca
5 0
du3nYecKue ¥ XUMUICCKHE SBICHUS bubmorexa [IOK
14 ’ 16.10.202 https://m.edsoo.ru/ffod37f
XHAMHYECKas peaKus 5 a
[Tpu3Haku ¥ yCIOBHS MMPOTEKAHUS bubmotexa [JOK
15 p y . p 21.10.202 https://m.edsoo.ru/ff0d3al
XUMHYCCKHUX PEAKIIHMA 5 6
3aKOH COXpaHEHHs MAacChl BEIIECTB bubmorexa HOK
16 P HHeets. 23.10.202 | https://m.edsoo.ru/ff0d3b8

8



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

Brrancnenus KOJIMYECTBA, MacCChl BCIIIECTBaA

bubmuorexa [JOK

17 B 06.11.202 https://m.edsoo.ru/ffod570
10 YpPaBHEHUAM XMUMUYECKUX peaKIUi 5 g
Knaccuukanus XuMU4eCKUX peaKiui bubnuoreka [IOK

18 (coenMHEHUSI, PA3IOKCHHSI, 3aMEIIICHUS, 11.11.202 | https://m.edsoo.ru/ff0d3f3
oOMeHa) 5 4
M. B. JIoMOHOCOB — y4&HBIN- bubnnoreka [JOK

19 sHIuKIoneaucT. O6001meHne n 13.11.202 | https://m.edsoo.ru/ff0d40c
CHCTEMATH3aIHs 3HAHU 5 4

bubmuorexa [JOK

K 6ota Nel

20 OTPOIIbHA paboTa 21 Ho Teme 18.11.202 | https://m.edsoo.ru/ff0d429
«BemiecTBa 1 XUMHUECKUE PEAKITHI 5 0
Bo3nyx — cmech razos. CocraB Bo3ayxa. bubnuorexa [JOK

21 Kucnopox — sneMeHT u mpocToe 20.11.202 | https://m.edsoo.ru/ff0d448
BerectBo. O30H 5 €
duznvecKkrue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK

22 KHCJIO0pOAa (peakiuy OKUCIIEHUs, TOPEHUE). 25.11.202 | https://m.edsoo.ru/ff0d461
[MousiTre 06 okcHIax 5 4
CriocoObl osTyyeHHs KUCIOpoaa B bubnnorexka [JOK

23 71a00paTOPUH U POMBIIUIEHHOCTH. 27.11.202 | https://m.edsoo.ru/ff0d497
[TpumeHenue kucnopoaa 5 a
TemnoBoit 3¢ ekt XuMUIECKO peakiuu, bubnnoreka [JOK

24 MOHATHE O TEPMOXMMUYECKOM YPaBHEHUH, 02.12.202 | https://m.edsoo.ru/ff0d479
9K30- U DHAOTEPMUYECKHUX PEaKIIIX 5 0
Tomnuso (HedTh, yroib U MeTaH). bubnuoreka [IOK

25 3arps3HeHue Bo3ayXa, CIoCOObI ero 04.12.202 https://m.edsoo.ru/ff0d4c4
MPEJOTBPALLICHHS 5 a

26 [TpakTrueckas padota Ne 3 o Teme bubmuorexa [JOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

«[Toxydenue u cobupanue KUCIOpoa, 09.12.202 | https://m.edsoo.ru/ff0d4ae
H3yYE€HHUE €r0 CBOMCTBY 5 2
Bopmopon — 31eMeHT 1 TPOCTOE BELIECTBO bubmorexa LHOK
27 AOPOA P HECTRO. 11.12.202 | nhttps://m.edsoo.ru/ffod4dd
Haxoxnenue B mpupoe 5 0
DU3NYECKUE U XUMUYECKUE CBOMCTBA bubmorexa LHOK
28 16.12.202 https://m.edsoo.ru/ff0d4dd
Bosiopoa. [Ipumenenue Bogopoaa 5 0
bu6mmoreka [IOK
29 [ToHsITHE O KUCIIOTAX U COJISAX 18.12.202 | https://m.edsoo.ru/ff0d50d
5 2
CriocoOBblI MoJTy4eHHst BOJIOPOIa B bubmorexa [JOK
30 " P 23.12.202 | https://m.edsoo.ru/ffod4dd
nabopaTtopuu
5 0
ITpakTuyeckas padora Ne 4 o Teme bubnnorexka [JOK
31 «ITomyuenue u cobupanue BoopoJa, 25.12.202 | https://m.edsoo.ru/ff0d4f4
U3y4EHHE €r0 CBOWCTBY 5 2
bu6mmoreka [IOK
32 MosnsipHblii 00BEM ra3oB. 3ak0H ABOTapo 30.12.202 | https://m.edsoo.ru/ff0d542
5 e
Brruncienus o0néMa, KOJIMYecTBa bu6mmoreka [JOK
33 BEII[ECTBA ra3a Mo ero U3BECTHOMY 13.01.202 | https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIIECTBA WK 00BEMY 6 0
Brruncienus o05EMOB ra3oB MO bu6mmoreka [JOK
34 YpaBHEHHIO PEAKIMH HAa OCHOBE 3aKOHA 15.01.202 | https://m.edsoo.ru/ff0d570
00BEMHBIX OTHOIICHHI Ta30B 6 8
35 o OHCTEA BO bubnmoreka [JOK
MISHHCCICHE H XMMITICCKHE CBOHCTEA BOAR 20.01.202 | https://m.edsoo.ru/ff0d587
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d587a

a

CocraB ocuoBanuii. [lousitue 00

bu6mmoreka [IOK

36 22.01.202 https://m.edsoo.ru/ff0d59e
WHJIUKATOpax
6 2
Bona kak pactBoputens. Hacblennsie u bubnmoreka [JOK
37 HEHACHIIIEHHBIE pacTBOPbI. MaccoBasi 10715t 27.01.202 | https://m.edsoo.ru/ff0d5b4
BEII[CCTBA B PACTBOPE 6 0
[IpakTuueckas pabora Ne 5 mo Teme
«[Ipuroroiienne pacTBOPOB C bubmorera [JOK
38 p . N p Up . 29.01.202 https://m.edsoo.ru/ffod5eb
orpeaenéHHON MaccOBOM A0Jei 6 .
PacTBOPEHHOTO BEILIECTBAY -
bu6mmoreka [IOK
K 0 02
39 OHTpO.bHas pabota Ne2 110 Teme 03.02.202 | https://m.edsoo.ru/ff0d634
«Kucnopoa. Bonopoa. Boga» 6 ”
Oxcunsl: cocTaB, KacCUpUKALIUS bubmorexa [JOK
40 JIBL: ’ ’ 05.02.202 | https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa 6 o
ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnorexka [JOK
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX 10.02.202 | https://m.edsoo.ru/ff0d664
OKCHJIOB 6 e
OcHoBaHusI: cOCTaB, Ki1accuuKaIus bubmorexa HOK
42 ' ’ T, 12.02.202 | https://m.edsoo.ru/ff0d67c
HOMEHKJIaTypa
6 a
[TonydyeHue 1 XuMHYECKHE CBOMCTBA bubmotexa [JOK
43 ya B 17.02.202 | https://m.edsoo.ru/ff0d67c
OCHOBaHMI
6 a
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJIaTypa 19.02.202 | https://m.edsoo.ru/ffOdfee



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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6 2
ITosnydyeHue U XMMHUYECKUE CBOMCTBA bubmorexa LOK
45 ya 24.02.202 | https://m.edsoo.ru/ffOdfee
KHUCJIOT
6 2
Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubmorexa OK
46 peAl ' }:p ’ 26.02.202 | https://m.edsoo.ru/00ad94
MOJTy4eHUsI, XHMUYECKUE CBOWCTBA 6 74
[IpakTuueckas paborta Ne 6. Pemenue
9KCIIEPUMEHTAIILHBIX 3a7a4 10 TEME bubmorexa HOK
47 P 03.03.202 | https://m.edsoo.ru/00ad9b
«OCHOBHBIC KJIACCHI HEOPTAHHUECKUX 6 7c
COCJIUHEHMIN» -
I'eneTnyeckas cBSI3b MEKIY KilaccaMu bubmorexa HOK
48 y . 05.03.202 | https://m.edsoo.ru/00ad9a
HEOPTaHMYECKUX COCTUHEHHIA 6 50
bu6mmoreka [IOK
49 O06o0meHre 1 cucTeMaTr3aIs 3HaHHHA 10.03.202 | https://m.edsoo.ru/00ad9c
6 b2
KonTtpomnbHast pabota Ne3 o reme bubnnorexka [JOK
50 "OCHOBHBIE KJIacChl HEOPTAaHUYECKUX 12.03.202 | https://m.edsoo.ru/00ad9e
coeTMHeHH " 6 la
[lepBbie NOMBITKU KJIaCCUPUKATUU bubnuoreka [IOK
51 XUMUYECKUX dJIeMeHTOB. [loHsATHE O 17.03.202 | https://m.edsoo.ru/00ad9ff
Tpynmnax CXOJHBIX dJIEMEHTOB 6 a
[Tepunoanueckuii 3akon u [lepuoanueckas bu6mmoreka [JOK
52 cUcTeMa XMMHUYEeCKUX 3y1eMeHToB . 1. 19.03.202 | https://m.edsoo.ru/00ada5
MeHeneena 6 2c
53 I bubnmoreka [JOK
CPHOABL, TPYIITIBL, TIOATPYHIB! 24.03.202 | https://m.edsoo.ru/00ada5



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

6 2c
Crpoenune atoMoB. CocTaB aTOMHBIX 51]1€ bubmorexa LHOK
54 p ) p- 26.03.202 | https://m.edsoo.ru/00ada3
N3oTomnsl
6 42
CtpoeHue 2JIeKTPOHHBIX 000JI0Y€K aTOMOB bubnmoreka [JOK
55 anemeHToB llepuoanueckoii cucremsr /. 1. 07.04.202 | https://m.edsoo.ru/00ada6
MenpeneeBa 6 bc
XapakTepucTUKa XUMUYECKOTO PJIEMEHTa bubnuorexa [JOK
56 110 €ro MoJIokeHuro B [lepuoanyeckoit 09.04.202 | https://m.edsoo.ru/00ada8
cucreme JI. . Menneneesa 6 24
3nauenue [lepuonuyeckoro 3aKoHa Jist
a3BUTHS HAYKHU U npakTtuku. [. 1 bubmorexa HOK
57 P Y Tt T 14.04.202 | https://m.edsoo.ru/00ada9
MenpeneeB — y4€HbI, Me1aror u 6 6e
IpaKJaHUH o
PezepBHblit ypok. O60011eHNE U bubnnorexka [JOK
58 cucreMaTu3anus 3HaHui / Beepoccuniickas 16.04.202 | https://m.edsoo.ru/00adb3
MpoBepoyHas pabora 6 3c
KonTtponsHast pabota Ne4 o reme bubnnorexka [JOK
59 «Ctpoenue aromMa. XUMUYECKas CBA3bY / 21.04.202 | https://m.edsoo.ru/00adb4
Bcepoccuiickas npoBepouHas paboTta 6 86
DNEeKTPOOTPHUIIATEITHHOCTh ATOMOB bubmorexa HOK
60 pOOIP 23.04.202 | https://m.edsoo.ru/00adaa
XUMHYECKHUX IJIEMEHTOB
6 b8
bubmuorexa [JOK
61 WNonnast xumuveckast CBsI3b 28.04.202 | https://m.edsoo.ru/00adac
6 34
62 K ccKas CBA3 bubnmoreka [JOK
OBHTICHTHAL HOTAPHAS XHMITICCRAT CBAD 30.04.202 | https://m.edsoo.ru/00adaa
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https://m.edsoo.ru/00ada342
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6 b8
KoBasieHTHAsA HENOIAPHAS XUMUYECKAs bubmoreka LOK
63 p 1 05.05.202 https://m.edsoo.ru/00adaa
CBS3b
6 b8
bubmuorexa [JOK
64 CreneHpb OKUCIIEHUS 1 07.05.202 https://m.edsoo.ru/00adae
6 28
OKUCIIUTEIIFHO-BOCCTAHOBUTEIbHBIE Brommozexa [IOK
65 1 12.05.202 https://m.edsoo.ru/00adb0
peakiuu
6 76
bu6mmoreka [IOK
66 OKUCIUTENIN U BOCCTAHOBUTEIN 1 14.05.202 https://m.edsoo.ru/00adb0
6 76
PezepBHblit ypok. O60011eHNE U bubnnorexka [JOK
67 CUCTEMATHU3AINA 3HAHUH T10 TEME 1 19.05.202 https://m.edsoo.ru/00ad9c
«Ctpoenue aromMa. XUMUYECKasl CBS3bY 6 b2
. bu6nmoreka [JOK
P . 0600
68 C3CPBHRIH YPOI. LOODIIEHHC 1 1 21.05.202 | https://m.edsoo.ru/ff0d61c
CHUCTEMATHU3ALUS 3HAHUM 6 5
69 1 26.05.202
6
OBIIEE KOJIMYECTBO YACOB I10 69

[TPOT'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Jlara
Ne uudgposbie
Tema ypoka KonTpoibu IMpakTuyeck H3y'CHHU
n/n Bcero oOpa3oBaTeJibHbIE
ble padoThI ue padboTsbl s
pecypcsbl
[lepronuueckuii 3akoH. [lepuoanueckas bubnuoreka [IOK
1 cHUCTEeMa XMMUYCCKUX dieMenToB [1. U. 1 02.09.202 | https://m.edsoo.ru/00adb5
MemneneeBa 5 9e
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB bubnuorexa [IOK
2 XUMHUYECKHX JJIEMEHTOB MEPBBIX TPEX 1 04.09.202 | https://m.edsoo.ru/00adb6
[IEPUOJIOB 5 b6
Knaccudukanus u HomeHkiaTypa bubmorexa LHOK
3 " P 1 09.09.202 | https://m.edsoo.ru/00adb7
HEOPraHMYECKUX BEIIECTB
) e2
Buapl XUMUYECKON CBSI3U U TUIIBI bubmorexa HOK
4 A N 1 11.09.202 | https://m.edsoo.ru/00adba
KPUCTANTNYECKUX PEIETOK
S c6
Konrtponsnas padora Nel o teme
5 «[ToBTOpEHUE U yriayOieHne 3HaHui 1 1 16.09.202
OCHOBHBIX pa3/IesioB Kypca § Kiiacca 5
Knaccudukanus XuMu4eckux peakuui bubmorexa HOK
6 P 1 18.09.202 | https://m.edsoo.ru/00adbc
10 PA3JIMYHBIM MIPU3HAKAM
S b0
[TonsiTHe 0 CKOPOCTH XUMHUYECKOI bubmuoreka [IOK
7 peakiuu. [IoHATHE O TOMOTEHHBIX U 1 23.09.202 | https://m.edsoo.ru/00adbe
TeTEPOreHHBIX PEAKIHUIX 5 9a
8 [TonsiTHE O XUMHYECKOM PAaBHOBECHH. 1 bubmuorexa [JOK



https://m.edsoo.ru/00adb59e
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https://m.edsoo.ru/00adb6b6
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https://m.edsoo.ru/00adbac6
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https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

@®akTOphbl, BAUSIIOLUINE HA CKOPOCTh 25.09.202 | https://m.edsoo.ru/00adc2
XUMHYECKON PEaKIuy U TOJI0KCHUE 5 8c
XUMHYECKOTO PABHOBECHS
OKHCTUTENEHO-BOCCTAHOBUTEIIHLHBIC bubmorexa [JOK
9 30.09.202 | https://m.edsoo.ru/00adca
peakiuu
S de
Teopus 31eKTPOIUTHUECKOI bubnuorexa [IOK
10 mucconuaruu. CHIIBHBIC U c1a0ble 02.10.202 | https://m.edsoo.ru/00adcd
DJIEKTPOJIUTHI 5 68
bubmuorexa [JOK
11 WonHble ypaBHEHHS peaKIIUii 07.10.202 | https://m.edsoo.ru/00add4
5 48
XUMHUYECKUE CBOMCTBA KUCTIOT U bubnuorexa [JOK
12 OCHOBAHHH B CBETE MPEACTABICHUH 00 09.10.202 | https://m.edsoo.ru/00add5
AIIEKTPOJIATUICCKON JTUCCOITHAITTT 5 ds
XUMHUYECKHE CBOWCTBA COJIEMN B CBETE bu6mmorexa [IOK
13 IpeCTaBICHUN 00 PIEKTPOTUTHUECKON 14.10.202 | https://m.edsoo.ru/00add8
JIACCOLIMAIAN 5 b2
bu6mmoreka [IOK
14 [Tonsartue o ruaponuse conent 16.10.202 | https://m.edsoo.ru/00add9
5 d4
bu6mmorexa [IOK
15 O0o01IeHre U cucTeMaTu3alus 3HaHU| 21.10.202 | https://m.edsoo.ru/00addd
S 12
bubmuorexa [JOK
IT o], «P
16 pakriicckas pabora Ne 1. «Pewerine 23.10.202 | https://m.edsoo.ru/00addb
OKCIIEPUMEHTATBHBIX 32124 5 fa
17 Kontponbnas pabota Ne2 o reme bubnnoreka [HOK



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

«DNEKTPOIIUTUUECKAS TUCCOLIAAITHSL. 06.11.202 | https://m.edsoo.ru/00adde
XUMUYECKUE PEeaKIMK B PaCTBOPaxX» 5 c0
OO0m1as XxapakTepucTHKa rajJoreHoB. bubnnoreka [HOK
18 XVMHUYECKUE CBOWCTBA HA MIPUMEPE 11.11.202 | https://m.edsoo.ru/00addf
XJiopa 5 e2
XnopoBogopoa. CosisiHast KHCIOTA, bu6mmoreka [IOK
19 XUMHUYECKHE CBOMCTBA, MOJIyICHNUE, 13.11.202 | https://m.edsoo.ru/00adel
PUMCHEHHE 5 04
[TpakTueckas paborta Ne 2 o reme bubnuorexa [JOK
20 «[lomyuenne ConsTHON KUCIIOTHI, 18.11.202 | https://m.edsoo.ru/00ade3
u3ydeHue e€ CBOUCTBY 5 48
Bbluncnenus no ypaBHEHUSIM bubnnorexa [HOK
21 XUMHUYECKHX PEAKIIMA, €CIIH OJIMH U3 20.11.202 | https://m.edsoo.ru/00ade4
peareHTOB J1aH B U30BITKE 5 88
bu6mmoreka [IOK
VIA-
22 OOL1ast XapaKTEPHCTHKA HICMEHTOR 25.11.202 | https://m.edsoo.ru/00ade6
TPYMIIBI 5 4a
AnnoTponHbie MOIU(UKAIIUY CEPHI. bubnuotexa [JOK
23 HaxosxneHue cepsl U €€ COeIMHEHUH B 27.11.202 | https://m.edsoo.ru/00ade6
npupoe. XMMHYECKHE CBOMCTBA cephl 5 4a
CepoBoaopo, cTpoeHune, pu3ndeckne u bubmorexa [JOK
24 pOBOAOPON, VP > 02.12.202 | https://m.edsoo.ru/00ade8
XUMHUYECKHE CBONCTBA
S 02
Oxkcuapl cepol. CepHas KUCIIOTA, bu6mmoreka [JOK
25 du3nvecKre 1 XUMHYECKIE CBOMCTBA, 04.12.202 | https://m.edsoo.ru/00adea
pUMEHEHHE 5 28
26 XHUMHUUYECKUE PEAKLINH, JIEKALUE B bubnmoreka [JOK
OCHOBE MPOMBIIIIEHHOTO CIToco0a 09.12.202 | https://m.edsoo.ru/00adec
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HOJTyYCHUsSI CEPHOM KUCIIOTHL. 5 8a
XUMHUYECKOE 3arpsi3HEHUE OKPYKaAIOIIEH
Cpebl COeTUHEHUSMU CEPhI
Brrunciienne MaccoBoil A0JIM BBIXOJA bubmorexa [JOK
27 A s 11.12.202 | https://m.edsoo.ru/00adec
MPOJYKTa PeaKuu
S 8a
OO0m1as XxapakTepucTUKa 3JIEMEHTOB V A-
rpynmsl. A30T, paCIpOCTPAHEHUE B bubmorexa [JOK
28 PYHIBL > Pactipoctp 16.12.202 | https://m.edsoo.ru/00adee
npupoie, GU3NIECKUE U XUMUICCKHEC 5 26
CBOMCTBa o
AMMHak, ero Gu3nIecKue 1 XUMUICCKUE bubmorexa LHOK
29 L 18.12.202 | https://m.edsoo.ru/00adf0
CBOICTBA, MOJIYYCHUE U TIPUMEHEHUE 5 04
[IpakTuueckas pabora Ne 3 o Teme bubnuoreka [IOK
30 «[Tomyuenmne ammmaka, U3ydeHUe €ro 23.12.202 | https://m.edsoo.ru/00adf1
CBOMCTB» 5 80
A3oTHas KucioTa, e€ husndeckue u bubmorexa HOK
31 D 25.12.202 | https://m.edsoo.ru/00adf3
XUMHUYECKHE CBOHCTBA
S 06
Hcnonb30BaHue HUTPATOB U COJIEN
aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubnmuorexa [JOK
32 ynoOpeHnii. XuMHU4ecKoe 3arps3HeHne 30.12.202 | https://m.edsoo.ru/00adf5
OKPYXKAIOIIEN CPeIbl COEANHEHUAMU 5 18
azoTa
®dochop. Okcun docdopa (V) u bubmmoreka [JOK
33 dochopHas kucnora, pusnueckue u 13.01.202 | https://m.edsoo.ru/00adf6
XUMHUYECKHE CBOICTBA, MTOJIy4eHHE 6 8a
34 Hcnonb3oBanue hocdaToB B KaueCTBE bubnmoreka [JOK
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MHHEPAIBbHBIX YIO0OpeHHi. 3arpsi3HeHUE 15.01.202 | https://m.edsoo.ru/00adfc
MPUPOHON cpenbl pochaTamu 6 20
VYriepoji, pacopocTpaHEHHE B IPUPO/IE bubmnorexa [IOK
35 POZ, Pactipoctp ? Poe, 20.01.202 | https://m.edsoo.ru/00adfd
duznYeCKre 1 XUMUIECKHIE CBOHCTBA 6 9
Oxcuanl yriepoja, ux GU3NICeCKue 1
XI/IMI/I‘IGCI}(];C fBOﬁCTBa (1)3KOJIOI‘I/I‘-IGCKI/I€ bubmorexa [JOK
36 i 22.01.202 | https://m.edsoo.ru/00adfe
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM 6 be
yraepona (IV) o
bubmuorexa [JOK
37 VYronpHas KUCIIOTa U €€ COH 27.01.202 | https://m.edsoo.ru/00ae00
6 6c
[TpakTiueckas paborta Ne 4 o reme
"[lony4yenue yriekucioro rasa bubmorexa [JOK
38 i I ) 29.01.202 | https://m.edsoo.ru/00ae02
KauecTBenHnas peakiusi Ha KapOOHaT- 6 76
noH" o
[TepBoHayabHBIE TOHATHUS 00 bubnnorexka [JOK
39 OpPTaHWYECKUX BEIIECTBAX KaK O 03.02.202 | https://m.eds00.ru/00ae05
COEIMHEHMSX yIIIepoaa 6 4de
bu6mmorexa [IOK
40 Kpemuuii u ero coeguHeHus 05.02.202 | https://m.edsoo.ru/00ae08
6 0a
[IpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTATBHBIX 33124 TI0 TEME bubmorexa [JOK
41 p . 10.02.202 | https://m.edsoo.ru/00ae0b
«BaxHelime HeMeTalIbl U UX 6 P
COCIMHECHUS» o
42 KonTtponsHast padora Ne3 o reme bubnuoreka [IOK
«Baxueime HeMeTaIbl U UX 12.02.202 | https://m.edsoo.ru/00ae0e



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

COCIMHCHUS 6 18
OO6m1as XxapakTepucTUKa XUMHUUECKUX
AJIEMEHTOB — METaJIOB. MeTainyeckas bubnnoreka [HOK
43 CBSI3b U METaJNIMYECKast 17.02.202 | https://m.edsoo.ru/00ael0
KpUCTAITMYeCKast pemérka. Guzndeckue 6 3e
CBOKMCTBa METAJLIOB
XUMHUYECKHEe CBOMCTBA METAILJIOB. bubmuorexa [JOK
44 DIEKTPOXUMHUECKUH Psi/i HAPSIKSHUH 19.02.202 | https://m.edsoo.ru/00aell
METAIIOB 6 56
OO61mue criocoOb!l MOTYyYSHUST METAJLIOB.
CrutaBbl. BerauciieHus 10 ypaBHECHUSM bubmorexa LIOK
45 : 5 yp 24.02.202 | https://m.edsoo.ru/00aell
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3 6 56
pearcHToB COACPKUT NPUMECHU T
bu6nmoreka [JOK
46 [ToHsiTHE O KOPPO3UN METAIIIOB 26.02.202 | https://m.edsoo.ru/00ael2
6 78
bu6mmoreka [IOK
47 [I{eno4yHBIC METATLITBI 03.03.202 | https://m.edso0o.ru/00ael4
6 b2
bu6mmorexa [IOK
48 OKCHUJIBI ¥ THIPOKCHIBI HATPHS U Kalus 05.03.202 | https://m.eds00.ru/00ael4
6 b2
[lemoyHO3eMENbHBIC METALTBI — KaJIbITUH bubmorexa HOK
49 N 10.03.202 | https://m.edsoo.ru/00ael5
1 MarHui
6 e8
bubmuorexa [JOK
50 Baxneiimue coenuHEHUs KaTbIUs 12.03.202 | https://m.edsoo.ru/00ael5

6

€8



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

51 O000111eHrEe U cCUCTEMAaTU3ALNS 3HAHUI 17.03.202
6
JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmorexa LOK
52 A 19.03.202 | https://m.edsoo.ru/00ael8
yCTpaHCHHS
6 86
[IpakTuueckast padora Ne 6 o Teme bubnuorexa [IOK
53 "YKEcTKOoCTh BOABI M METOJIBI €6 24.03.202 https://m.edsoo.ru/00aela
ycTpaHneHus" 6 e8
bubmuorexa [JOK
54 AroMUHUN 26.03.202 | https://m.edsoo.ru/00aelc
6 64
AmMdoTepHbIe CBOMCTBA OKCHIA U Brommozexa [OK
55 P 07.04.202 https://m.edsoo.ru/00aelc
THJIPOKCHUIA
6 64
bu6mmorexa [IOK
56 Keneso 09.04.202 https://m.edsoo.ru/00aeld
6 86
Oxkcuapl, THAPOKCUIBI B conr xene3a (1) Brbmmozexa [IOK
57 » THAD 14.04.202 | https://m.edsoo.ru/00ae35
u xxenesa (I1I)
6 e6
58 O00011IeHNE U CUCTEMATU3ALUS 3HAHUN 16.04.202
6
[TpakTuueckast paborta Ne 7. Pemenue
JKCIEPUMEHTAIBHBIX 3a/1aY 10 TEME Bubmzorexa LIOK
59 p . s 21.04.202 | https://m.edsoo.ru/00ae3d
«Baxuemme MeTaibl 1 UX 6 o8

COCOAUHCHU A



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

Brruucnenus no ypaBHEHUAM

XUMUYECKHUX PEaKIUi, €CIIH OJUH U3 bubnmoreka [JOK
60 PEareHToB JIaH B U30BITKE W COJACPIKUT 23.04.202 | https://m.edsoo.ru/00ael7
npuMecH. BbIUHCIICHHS] MacCOBOM J10JTH 6 50
BBIXO/1a MPOJIyKTa PEaKIuu
61 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 28.04.202
6
KonTponbnas padora Ne4 no teme
62 «Baxkneime MeTaiabl 1 UX 30.04.202
COEIMHEHUI» 6
BemmecTBa 1 Marepuaibl B HOBCEIHEBHOM bubmioreka IJOK
63 p 05.05.202 | https://m.edsoo.ru/00ae3f
JKU3HU YeJ0BeKa
6 50
XuMHudecKkoe 3arpsa3HeHne OK arorei bubmaorexa IJOK
64 P Py 07.05.202 | https://m.edsoo.ru/00ae4?2
CpeIbI
6 70
Ponb XuMHuH B pelIeHUN DKOJIOTHYECKUAX bubmaorexa IJOK
65 p 12.05.202 | https://m.edsoo.ru/00ae42
npo0emM
6 70
. bu6mmorexa [IOK
P . 06006
66 CSCPBHBIN YPOX © iu e H 14.05.202 | https://m.edsoo.ru/00ae0d
CUCTEMAaTH3alMs 3HAHUN
6 Oa
. bu6mmorexa [IOK
P . 06006
67 C3CPBHBIM YPOK © ilI cHme 1 19.05.202 | https://m.edsoo.ru/00adb3
CUCTEMATH3AaLUs 3HAHUH
6 3c
68 PesepBublit ypok. O600mIeHNE U bubnuoreka [IOK
CHCTEMAaTHU3aIus 3HaHUH 21.05.202 https://m.edsoo.ru/00ad9c



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

69

26.05.202
6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

69







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KUIACC
Kon
nposepst .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
emoro 00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTO 00111er0 00pa30BaHus
pe3yJibT
ara
1 ITo Teme: «IlepBoHavaIbHBIE XUMUUYECKHUE TOHITHS
pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IIOHSATHI: aTOM, MOJIEKYJa,
XUMHUYECKUM 3JIEMEHT, IPOCTOE BEIIECTBO, CJOKHOE BEILECTBO, CMECh
(omHOpOIHAs W HEOJHOPOHAs), BAJIEHTHOCTb, OTHOCUTENbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
11 MaccoBasi OISl XMMHMUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJISPHBIA 00BEM,
XUMHYECKasi peakuus, KIacCH(PUKAIMA pEaKluil: peakuud COeIUHEHHS,
pPEeaKIMU PA3NIOKEHHs], PEaKLHUU 3aMeIleHHs, peakuuu OOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKIMH, TEIUIOBOM 3PPEKT peakuu, pacTBOp, MaccoBas
7107151 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOpe
19 WUIIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX TIOHATUH U
' MPUMEHSITh 3T MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBpaLLlEHUI
13 HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsl COCTaBJICHUS (POPMYN BELIECTB
' Y YPaBHEHUN XUMUYECKUX PEaAKIUI
14 pacKpbIBaTh CMBICH 3aKOHOB COXPAHEHMsI MacChl BELIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKoHa ABOraipo
1.5 OTIPEIeNIATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJIacCU(PUIUPOBATh XUMHUYECKHME peakuuu (10 YHCIy U COCTaBy
' YUYaCTBYIOUIMX B peakIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)
1.7 BBIUHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
18 BBIYUCIIATH MAcCCOBYIO JIONIO XHUMHUECKOro JJeMeHTa 1o (opmyne

COEIMHEHMN,




1.9

BBIYHUCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPEC

1.10

IIPUMCEHATh C€CTCCTBECHHOHAYYHBIC METOAbBI IIO3HAHUA — Ha6J'IIO,Z[eHI/Ie,

U3MEpPEHHUE, MOIEITUPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAaHUUECKUX BEILIECTBY»

2.1

PaCKpbIBATb CMBICII OCHOBHBIX XHWUMHYCCKUX TMOHSATHUH: OKCHJ, KHCJIOTa,

OCHOBAHHC, COJIb

2.2

onpeaAciIATh IPUHAMJICIKHOCTb  BCIICCTB K OHpe,I[CJ'IéHHOMy KJ1accy

COeMHEHUH 1o Gopmynam

2.3

KHaCCI/I(bI/IL[I/IpOBaTB HCOPTraHUYCCKUC BCIICCTBA

2.4

XapakTepu30BaTh (OMUCHIBATh) OOIIME XHWMHYECKHE CBOWCTBA BEILECTB
pa3IMYHBIX KJIAcCOB, MOATBEPKJas OMUCAHUE MPUMEpPaAMHU MOJIEKYISIPHBIX

YPAaBHEHUN COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIUN

2.5

IMPOrHO3NpPOBATH CBOMCTBa B€IICCTB B 3aBUCHUMOCTH OT HX KAa4YCCTBCHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTCKAHHA XHUMHYCCKHX npeBpameHI/Iﬁ B

Pa3JIMYHBIX YCIIOBUAX

2.6

CJIEZIOBATh MPaBUJIAM IOJIb30BaHUSI XUMHUYECKON TOCYJI0N M 1a00paTOPHBIM
o0opyIOBaHMEM, a TakXke IpaBWwiaM oOOpalleHuss C BelIeCTBaMH B
COOTBETCTBMM C HMHCTPYKIMSIMH IO  BBIIOJHEHHIO  J1A0OPATOPHBIX
XMMUYECKHUX OIBITOB MO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoma W KHCJIOpOAa), MPHUTOTOBJICHUIO PACTBOPOB C ONPEAETIEHHOM
MaccoBOW J10Jeil pacTBOPEHHOIO BEIIECTBa, IJIAHUPOBATh M IPOBOAUTH
XUMHYECKHE SKCIEPUMEHTHI TI0 PACO3HABaHUIO PACTBOPOB IMIETOYEH W

KHCJIOT C IOMOIIBKO MHIAUKATOPOB (J'IaKMYC, (I)CHOJI(I)TaHeI/IH, MCTUJIOPAHXK U

Apyrue)

2.7

IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XUMUYECKOW peaKkIuu

ITo Teme: «llepuoanueckuit 3akoH u [lepuoanueckas cucteMa XMMHYECKHUX
sanemeHToB J[. M. MenneneeBa. CtpoeHue aTtomMoB. XUMHUYECKas CBS3b.

OKHCIUTEIIFHO-BOCCTAaHOBUTEIBHEIC pPCaKum»

3.1

PaCKpeIBaTb CMBICII OCHOBHBIX XHWMHYCCKUX MMOHSTHMH: AApO aroma,
3HCKTp0HHBII>'I clioit aToMa, aTOMHas Op6I/ITaHL, paanycC atomMa, XUMHUYCCKad
CBs3b, noJjisipHas n HEMOJIsIpHad KOBaAJICHTHAaA CBs3b,
QJICKTPOOTPUIATCIIBHOCTL, MOHHAaA CBsA3b, HMOH, KAaTUOH, AHUOH, CTCIICHbL

OKHCJICHHUSA

3.2

KJ'IaCCI/ICbI/IHI/IPOBaTB XUMHNYECKHUEC DJIEMCHTHI




ONKCHIBaTh M XapakTepuszoBaTh TalOnauunHyio Qopmy Ilepuognmueckoii

CUCTCMbI XUMHUYCCKUX 3JICMCHTORB: pa3jiniyaThb IMOHATUSA «TJIaBHAA IIOATPYyIIIa

33 (Arpynma)» u «nobounas noarpynmna (brpymnma)y, «Maibie» U «OO0JbIIHEY
MEePUO/IbI
packpbiBaTh cMmbicn  [lepuonmueckoro 3akona .M. Menneneesa:
3.4 JEMOHCTPUPOBATh IMOHUMAHUE NEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX AJIIEMEHTOB OT UX M0J0KeHUs B [lepuoanueckoit cucreme
COOTHOCHUTH 00O3HAYCHUs, KOTOpble UMeITcs B Tabnwuie «llepuonnyeckas
cucreMa xuMuueckux siemeHtoB .M. MennaeneeBa» ¢ YUCIOBBIMU
3.5 XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia  anpa, oOlee 4YHUCIO SJIEKTPOHOB M paclpeiesieHue HX 10
AIIEKTPOHHBIM CJIOSIM)
3.6 ONPENIETATh CTENEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COCTUHEHUAX
37 ONpEeNeNsATh BHJ XUMHUYECKOM CBs3M (KOBAJICHTHass W HMOHHAs) B
' HEOPraHUYECKUX COCAMHEHUSIX
9 KIIACC
Kox
nposeps N
IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
emoro o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30oBaHus
pe3yabT
ara
1 ITo Teme: «BemecTBO U XUMUYECKAsK PEAKIIUS)
pacKpbIBaTh  CMBICT  OCHOBHBIX  XUMHUYECKUX  TOHSATHUH:  pacTBOp,
3JEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOIUTHUECKAs TUCCOLMALINS, PEAKIIUN
MOHHOTO OOMEHa, KaTallu3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMBbIE U
1.1 HeoOpaTHMblE  pEakIuu, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE  PpEaKIIUH,
OKHCITUTENh, BOCCTAHOBUTEIb, OKHCIICHUE W BOCCTAHOBJICHHE, AJIJIOTPOTHS,
aM(pOTEepHOCTh, XUMUYECKAsl CBSI3b (KOBAJIEHTHAsS, MOHHAS, METa/lTnYecKas),
KPUCTAJUTMYECKAs PENMIETKA, CTUIaBbl, CKOPOCTh XUMUYECKOW PEaKIINH
1 WJUTFOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX ~XHUMHUYECKMX TOHATHH U
' MPUMEHATH 3TU MOHATHUS IPU ONKUCAHUU BEIIECTB U UX MPEBPAIICHUI
13 COCTABJISITh ~ YPABHEHMSI  DJIEKTPOJIUTHUYECKOM  JHCCOLMALUUA  KHUCIOT,

LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPAaBHEHHs PEAKLNN HOHHOIO




oOmeHa

1.4

PaCKpbIBATb CYHOIHOCTb OKHCIIHUTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKI_[I/Iﬁ

MIOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OaiaHca STHX peakuuit

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKOM pEeaKIuu

Ilo Temam: «HemeTauisl 1 UX coeAMHEHUS» U «MeTajuibl U UX COEIUHEHUS

2.1

XapaKkTepu3oBaTh (OMHCHIBATh) OOHIME M creuu(uYeckue XUMHUYECKHE
CBOMCTBA TMPOCTBIX M CJOXHBIX BEUIECTB, IOATBEPXKAas OIHUCAHHE
IIpUMEpaMu  MOJIEKYJSIDHBIX M HOHHBIX YPAaBHEHMM COOTBETCTBYIOLIUX

XHUMHUYCCKUX pCaKHI/Iﬁ

2.2

COCTaBJIATb  YpPaBHCHHA peaKuHﬁ, IMOATBCPXKAAIOIMIUX CYHIECCTBOBAHUEC

TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOICTBa BCHICCTB B 3aBUCHUMOCTU OT HX CTPOCHUA,
BO3MOXHOCTH IIPOTCKAHUA XHUMHUUYCCKUX HpeBpaHleHI/Iﬁ B Pa3jIM4YHbIX

YCIIOBHSIX

2.4

CJIeI0BaTh IIpaBWJIaM I0JIb30BAaHUSI XUMUYECKOW MOCYI0H U 1a00paTOPHBIM
o0opylnoBaHMEM, a TaKKe IMpaBUiIaM oOOpalleHUss C BelIeCTBAaMHM B
COOTBETCTBHUM C HMHCTPYKUMSMH TIO  BBIIOJHEHHIO  JTAOOPAaTOPHBIX
XMMHUYECKHX ONBITOB IO MOJYYEHUIO U COOMPaHMIO Ta3000pa3HbIX BEIECTB

(aMMMaKa 1 yrieKkucsoro rasa)

2.5

MIPOBOJNTH PEAKIIHH, MTOATBEPIKIAIONINE KAYSCTBEHHBIA COCTAB Pa3IMIHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpPOMHI, HOIMI,
kapOoHat, ¢pocdat, CHIIMKAT, CyabdaT, THAPOKCUIUOHBI, KATHOHBI AMMOHUS,
WOHBl M3yYEHHBIX METAJIOB, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax

HCOPraHNYCCKUX BCIUICCTB

[To Teme: «XuMHS 1 OKpY’KArOIIAsl Cpeay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumudeckux mnoHsatuid: II/IK BemecTsa;

KOppO3Usl METAJIJIOB

3.2

MIPUMEHSITh OCHOBHBIE OIEPAIMH MBICIUTEIbHON AEATEeIbHOCTH — aHAU3 U
CUHTE3, CpaBHEHHUE, 0000IICHNE, CHCTEMATHU3AINIO, BBISBICHHE MTPUYHMHHO-
CIIEJICTBEHHBIX CBS3€H — /I M3y4eHUsS CBOMCTB BEIIECTB U XUMHUYECKUX
peakmuii; eCTECTBEHHOHAyYHBbIE METONbl TIO3HAHUS — HaONIOJCHHE,

HU3MepeHue, MOICTUPOBaHNE, SKCTIEPUMEHT (PEaIbHbIN U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KJIACC
Ko .,
I IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

1 [lepBoHavalIbHBIE XUMUYECKUE TTOHSATHUS

1. [Ipenmer xumuu. Poiap XMMHUM B )KU3HU YEI0BEKA. XMMHS B CUCTEME HayK. Temna u

1 BemecTBa. GU3MYECKHEe CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB

1. Ilonsatue o MeToax Mo3HaHHMSA B XUMMH. UHcTele BemecTBa M cMecH. CrocoObl

2 paszeneHus cmecei

1. ATOMBI ¥ MOJIEKYJIbI. XUMUYECKHE 371eMeHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.

3 [IpocTeie U ciiokHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUeHUE

1 Xumuyeckass (opmyna. BaleHTHOCTh aTOMOB XUMHYECKHX SJIEMEHTOB. 3aKOH

4' IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENIbHAsS aToMHas Macca. OTHOCUTEIIbHAS
MoOJIeKYJIsipHasi Macca. MaccoBasi 10J1s1 XMMUYECKOTO IEMEHTa B COSTUHEHUN

1 KomnuectBo BemectBa. Monbs. MonsgpHas Macca. B3anuMOCBS3b KOJWUYECTBA,

5' Macchl M 4YHCIA CTPYKTYpPHBIX €IUHHI] BemecTtBa. Pacu€rel mo dopmynam
XAMUYECKUX COCAUHCHUM

L dusznueckue U XMUMHYECKUE SIBICHUS. XHMMHYECKas peakiuss U €€ MNpPU3HAKH.

6. 3aKOH COXpaHEHHsS MacChl BEIIECTB. XuUMHUYeckue ypaBHeHus. Knaccudukanus
XUMHUYECKHUX PEaKIHii (COeTUHEHMS, pa3I0KEHHs, 3aMellleH s, OOMeHa)
XHUMHUYECKUH 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYAOH, C MpaBHIaAMU
paboTel B Jaboparopuud W npuéMaMu  oOpaimieHuss ¢ J1abopaTOpHBIM
o0opy/noBaHuEM, H3y4eHHE U oOmHucaHue (U3NYECKUX CBOHCTB 00pa3IoB
HEOPraHUYECKUX BEIIECTB, HAOMOAeHHE (HU3UUYECKUX (TUTABJICHHE BOCKA, TasHHE
TpJa, pacTHpaHuWe caxapa B CTyNKe, KUNEHHE M KOHJACHCAIUsS BOABI) U

1. XUMHYECKUX  (TOpeHHe  CBeYM, MpOKaJMBaHUE  MEAHOW  MPOBOJIOKH,

7 B3aUMOJICHCTBHE Meja C KHCIOTOW) SBJICHHH, HAOMIOJCHHE M OIHMCAHHE

MPU3HAKOB  TPOTEKaHUS  XMMHYECKHUX  peakiuil  (pas3jokKeHue  caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus, pas3iiokeHUe THAPOKCHIA
meau(Il) mpu HarpeBanuu, B3aumojeiicTBUE kene3a ¢ pactBopom coiu menu(Il),
U3y4eHHe CIIOCOOOB pasJielieHUs] cMecel (C MOMOIIbI0 MarHuTa, (GUIbTPOBAHHE,

BbIIIAPUMBAHUE,  JUCTWULALMS,  XpoMmarorpadusi), MpPOBEACHHE  OYHCTKH




MOBapeHHOI coJiu, HAOJNIIOJIEHUE W OIMHUCAaHUE Pe3yJbTaTOB MPOBEACHUS OIIbITA,
WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MaccChl, CO3JaHHE MOJIENEH MOJIEKYIl

(IrapocTepIKHEBHIX )

Baxwneimue MMPEACTAaBUTECIIN HCOPraHMYECCKNX BCIICCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — simeMeHT W mpocToe
BemecTBo. HaxoxjaeHue KHuciopoaa B mpupojae, (Gpu3udyeckue W XUMHUYECKHE
cBoiictBa (peakuum ropenwms). Oxcupawl. Ilpumenenume kuciopoma. CrocoOsI
[IOJIyYEHHUsl KHUCJIOpoJa B JlabopaTopuu U IpoMbliieHHocTH. Kpyrosopor

Kucinopoa B mpupoje. O30H — aJIoTporiHas MoIupuKaius KUCIOpoaa

TernoBoii a3 dekT XUMUYECKON peakui, TEPMOXUMHUYECKUE YPaBHEHHUS, IK30- U
SHAOTEPMUUYECKUE PEAKIMHU. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/yXa,

YCUIICHHUC ITAPHUKOBOT'O Sq)(l)eKTa, pa3spymieHue 030HOBOI'O CJI0A

Bonopon — snemeHT u mpocroe BemlecTBO. HaxoskieHue Boopoaa B MPHUPOE,
(u3nYecKre M XUMUYECKUE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI morydeHust. KucimoTe

H COJIN

MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

®dusnyeckue cBoiicTBa Bojabl. Boma kak pactBopureib. PactBopbl. HackllieHHbIE
Y HEHACBIIICHHbIE PacTBOpPbI. PacTBOpUMOCTh BelleCTB B Bojae. MaccoBas 110
BElIEeCTBa B pacTBOpe. XUMHUYECKUE CBOIcTBa Bo/ibl. OcHOBaHus. Poiib pacTBOpOB
B IIPUPOJIE U B JKU3HU uenoBeka. KpyroBopoT BoAbl B Npupoie. 3arps3HEHHE

MPUPOAHBIX BoA. OXpaHa ¥ 0YMCTKA MPUPOIHBIX BOJ

Knaccudukanmss Heopranmueckux coeauHeHuil. Oxcuasl. Knaccudukanus
OKCHJIOB:  colieoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIE, amQoTepHbIe) U
HeconeoOpasyromue. Homenknarypa oxkcupoB. @Puznyeckue U XUMHYECKHE

CBOMCTBa OKCHJIOB. HonyquI/Ie OKCHJIOB

OcHoBanus. Knaccuduxarus ocHOBaHUMN: METOYN U HEPACTBOPUMBIE OCHOBAHMSI.
Homenkmarypa ocHoBaHuil. @U3HMYECKHE M XUMUYECKHE CBOWCTBA OCHOBAHMM.

[Tonyuyenue ocHoBaHUI

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucinor. duszmdeckue u
XUMHUYECKHEe CBOMCTBA KHCIOT. Psam aktuBHOocTH MeTayuioB H.H. bexkxerona.

HOJ’Iy‘{eHI/IC KHUCJIOT

Comu. HomeHnknatypa coneil. ®usndeckue M XHMHUYECKHE CBOWCTBA COJEH.

[Tonyuyenue conen
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XUMHUYECKUHN IKCIIEPUMEHT: Kau€CTBEHHOE OIPEAEICHUE COJEPKaHUs KUCIOpoJa
B BO3/yXe, IIOJIy4YeHHE, cOOMpaHHMe, pPACHO3HABAHWE M M3y4YCHHUE CBOWCTB
KHCJIOPO/Aa, HaONIOJCHHE B3aUMOCHUCTBUS BEUIECTB C KHUCIOPOAOM U YCIOBHUS
BO3HUKHOBEHUS U IPEKpallleHHsl TopeHus (Iokapa), 03HaKOMJICHHE ¢ oOpa3laMu
OKCHJIOB U OIIMCAaHUE MX CBOMCTB, IIOJyYy€HHUE, COOMpaHUE, PACIIO3HABAHHUE U
U3y4eHHe CBOMCTB BoJopoJa (ropeHue), B3auMoJeHcTBUE BOJAOPOAA C OKCHUAOM
meau(Il) (Bo3MOKHO KCIIOJIB30BAaHHUE BHIEOMATEPUAIOB), HAOIIOJCHHE 00pa3IoB
BEIIECTB KOJIMYECTBOM | MoOJb, HCCIEOBaHUE OCOOEHHOCTEH pacTBOpEHUs
BEUIECTB C pA3IM4YHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHE pPACTBOPOB C
oIpesieIEHHOW MaccoBOW J0jeld pacTBOPEHHOIO BELIECTBA, B3aUMOJeEHcTBUE
BOABl C MeTajylaMd (HaTpueM U KajiblueM) (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), OINpPEICIIEHUE PACTBOPOB KHUCIOT M ILENOoYed C IMOMOIIbIO
MH/IMKATOPOB, HCCIEIOBAaHWE OOpa3OB HEOPTraHMYECKHX BEIIECTB Pa3ITMYHBIX
KJIaCCOB, HAOJIIO/IEHNE U3MEHEHHs] OKPacKH MHIMKATOPOB B PacTBOpax KHUCIOT U
uiesniouel, u3zydeHue B3aumopeictBus okcupga menu(Ill) ¢ pactBopom cepHoit
KHUCJIOTBI, KHUCJIOT C MeTaJUlaMH, peakuuil HeWTpaaus3aluu, IOoJTydYeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBHITECHEHHWE OJHOIO METajula JIPyTruM U3 pacTBOpa
COJIM, PpELICHUWE SKCIEePUMEHTANbHBIX 3aJady 1o TeMe «BaxHelme Kiaccel

HCOPTraHNYCCKUX COC}II/IHGHI/Iﬁ»

[Iepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMU4ECKUX 3i1eMeHToB J1.1.
Menpeneesa. CTpoeHre aToMOB. XUMU4ecKas CBsA3b. OKHCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

[lepBble MOMBITKN KIacCUPUKAIIUN XUMUYECKHUX 3yieMeHTOB. [loHsTHE O rpynmax
CXOJIHBIX 3JIEMEHTOB (ILIEIOYHbIE M INETOYHO3EMENIbHbIE METalljIbl, TaJIOTeHBbI,
WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOpble O00pa3yloT amM@oTepHbIE OKCHABI H

THUAPOKCHUBI

[Tepuonnueckuii 3akoH. [lepronnueckas cucreMa XUMUYECKUX 3yemMeHToB [.U.
MenneneeBa. Koporkonepuoanas u jmaHONEpuoaHas Gopmel [leproamdeckoit
cuctembl xumuyeckux asnemeHTtoB J[.M. MenneneeBa. Ilepuonsl u rpymnmsl.

®U3NYECKUI CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA

Crpoenune aromoB. CocraB aroMHbIX sfep. M3oromel. Dnextponsl. CTpoeHHe
JJIEKTPOHHBIX ~ 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKHX  3JIEMEHTOB

[Iepnonnueckoir cucremsl [[.JMI. MenneneeBa. XapakTepUCTHKAa XHMHYECKOTO




3JIEMEHTa Mo ero nonoxkeHuto B [lepuoguueckoii cucreme [I.1. Menneneena

3aKOHOMCpHOCTI/I HN3MCHCHHA paguyca aTroMOB XHMHUUYCCKHX  JJICMCHTOB,
METAIUIMYECKUX M HEMETAJJINYCCKUX CBOMCTB 110 rpyimaM v rnepuoaam. 3HaucHUE
HepI/IOI[I/I‘lCCKOFO 3daKOHa H HCpHOZ[H‘IGCKOfI CUCTEMBI XHUMHYCCKHUX JJICMCHTOB

JUIsl pa3BUTHA HayKu U npakTuku. J[.M1. MenneneeB — y4€Hblil U rpasklaHUH

Xumunueckass cBsizb. KoBaneHTHas (MOJsipHass W HEMOJsIpHAsi)  CBSI3b.

9HeKTp00TpI/IHaTeJ'II)HOCTB XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

Crenenp okucineHus. OKHCINTEIHFHOBOCCTAHOBUTCIBLHEIC pE€aKknum. Hpoueccm

OKHCJICHMS U BOCCTaHOBJICHUSA. OKUCIUTEIIM U BOCCTAHOBUTCIIH

XUMUYECKUN OSKCIIEPUMEHT: H3Yy4YeHHE O0OpasloB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aUMOJEHCTBUME THUIPOKCHIA IMHKA C PACTBOPAMHU KHUCIOT H
LIEJI0YEH, IPOBENCHHUE OINBITOB, MIUIFOCTPUPYIOIIUX IPUMEPBI OKUCIHUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKquI (FOpeHI/IC, PCaKlu pa3IOKCHUA, COC,Z[I/IHGHI/IH)

9 KIIACC

Ko

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

BemectBo n xumunueckas peakuus. [lopropenue

Ilepnonnueckuil 3akoH. Ilepronnueckas cucrema XUMHYECKUX diaeMeHTOB J[.H.
MenneneeBa. CtpoeHHE aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMWCTB
XUMUYECKHX DJJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, KaJMsl, KAJIbLMSI U HX
COCIMHEHUN B COOTBETCTBUM C TIIOJIOKEHHEM DJIeMEHTOB B llepuommyeckon

CUCTEMC U CTPOCHUEM UX aTOMOB

CrpoeHue BemiecTBa: BUABl XHUMHUYECKOH CBS3M. THIBI KPUCTANIMYECKUX
pElIETOK, 3aBUCUMOCTDb CBOWCTB BEILIECTBA OT THUIIA KPUCTAIIIMYECKON PELIETKU U
BUJa XuUMHUYecKkod cBsizu. Knaccuduxamuss U HOMEHKIIATypa HEOPraHMYECKHX
BEIIECTB (MEXIyHapoJaHas W TpHUBHMAJbHAsA). XMUMHYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K  Pa3jIM4HbBIM  KJACCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

Knaccugukanus XUMUYECKUX peakiMid MO pa3IU4YHbIM MpHU3HAKaM (110 YHMCIy U
COCTaBy Y4YaCTBYIOIIMX B pEaKIMH BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, Mo

W3MEHEHMIO CTEIIEHEeM OKHCICHHS XHMHUYECKUX 9JICMCHTOB, I1IO 06paTI/IMOCTI/I, 1o




YUYaCTHIO KaTalln3aTtopa). DK30- U SHJO0TEPMHUUECKHUE PEaKIUU, TEPMOXUMHUUECKHE

ypaBHeHus. [IoHsATHE O CKOPOCTH XMMUYECKOU peaKkIuu

[Tonsitue 06 OOpaTUMBIX W HEOOpPATHMBIX XUMHUYECKHX peakuusx. [lonstue o
TOMOT€HHBIX U T'€TEpPOreHHbIX peakuusax. [IoHATHE 0 XMMHYECKOM pPaBHOBECHH.
@akTOppl, BIUAIOIIME HA CKOPOCTb XHMHMUYECKOW pPEaKIUU U II0JOKECHUE

XUMHYCCKOI'0 paBHOBECHU

OKHUCINUTEIBHO-BOCCTAHOBUTEIIbHBIE peaxiuu, JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakiuu.  CocTaBieHHE  YpaBHEHMMU
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEakUUil C  MCIOJb30BAaHHMEM  MeToJa

AIIEKTPOHHOTO OallaHca

Teopust 2JIEKTPOJIUTUYECKONW JUCCOLMALMU. DJIEKTPOIUTHl U HEIIEKTPOJIUTHI.
KaTtnoHnsl, aHnoHbl. MexaHU3M JIMCCOLMAIMM BELIECTB C PA3IMYHBIMU BHJAMH
xumuueckon cBs3u. CreneHp auccounanuu. CuiibHbIE U ClIa0ble AJIEKTPOJIUTHI.
Peakiun moHHOro oOMeHa. YciOBUS INMPOTEKaHMs peakluil MOHHOro OOMeHa,
NOJIHBIE M COKpaul€HHbIE HOHHbIE ypaBHEHUs peakuui. CBOHCTBa KHCIOT,
OCHOBaHMH M CoOJieil B CBeTe MpPEACTaBICHUH 00 3IIEKTPOIUTHYECKOM

nuccounanuu. KauectBeHHble peakii Ha MOHBI. [loHsATHE O THApPOIU3E Coei

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJAEIAMU KPUCTAJUIMYECKUX
pEIIETOK HEOPraHMYECKUX BEIIECTB — METalIOB W HEMETasioB (rpadura u
ajMasa), CJOXKHBIX BEILIECTB (XJopuJa HaTpusi); HUCCIEJOBAaHHE 3aBUCUMOCTHU
CKOPOCTM XUMMYECKOW peakIMu OT BO3JEHCTBUSA pa3IMuHBbIX (HAaKTOPOB;
UCCIIEJOBAaHUE  AJIEKTPONPOBOJHOCTH  pAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOIMALMU  KHCJIOT, wIenoyel W conel  (BO3MOXKHO — HCIOJIb30BAaHUE
BUJICOMATEpPHUANIOB);  IPOBEJCHUE  ONbBITOB, WUIIOCTPUPYIOIIUX  MPU3HAKU
NPOTEKaHUs peakluii MOHHOro oOMeHa (oOpa3oBaHHE OCaj/iKa, BBIJCIIEHUE rasa,
o0pa3oBaHHE BOJIbl); OMNbBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PpeaKIUil (ropeHue, peakuuu pPas3oKeHHs, COCIUHEHUS);
pacro3HaBaHHE€ HEOPraHMYECKHX BELIECTB C IOMOIIBI0O KaueCTBEHHBIX PEaKIIHi

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeramne! u ux coeauHeHUs

OOmast  xapakrtepucTuka rajgoreHoB. OCOOGHHOCTH  CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (u3nyuecKue CBOWCTBA MPOCTHIX
BEUIECTB — TajoOreHoB. XHMHUYECKHE CBOWCTBA Ha MpUMEpPE  XJIOpa
(B3auMoJIelicTBUE C MeTaUlaMHM, HEMeTallJlaMH, Iejaoyamu). XJIOpPOBOJOPOI.

ConsHas KHUCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, MOJIYYCHHUC, TIPUMCHCHHC. I[eﬁCTBHe




XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHu3M uejoBeka. BakHeimine XJIopuasl M UX

HaXOX/JICHUE B MPUPOJIE

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHbIE CTeNeHH okucieHus. CTpoeHne u (U3MUECKHE CBOMCTBA
IPOCTHIX BEHIECTB — KHCIOPOJa U Cepbl. AJUIOTPOITHBIE MOIU(PUKAIINH KHCIOPOIa
U cepbl. XMMHUYECKHE CBOHCTBa cepbl. CepoBOJOPOA, CTpoeHHE, (hU3NYECKUE U
XUMHYECKHE CBOMCTBA. OKCI/I[[BI CCPbI KaK MPCACTABUTCIIM KHUCJIOTHBIX OKCHIOB.
Cepnast kucioTa, (QHU3MYECKHME ¢ XHMHYECKHE CBOHCTBa (oOmme Kak
OpEeJCTaBUTENsl Kilacca KHCIOT M creunudpudeckue). XUMHUYECKHE PpeaKiu,
JeXale B OCHOBE IPOMBIIUICHHOTO Croco0a IMOMyYeHUs] CEpHOM KHCIIOTEHI.
[Tpumenenue. Coyii CEpHOM KHUCIIOTHI, KAYECTBEHHAs PEaKIusl Ha Cyab(ar-HoH.
Haxoxnenue cepbl M €€ COCOUHEHWH B HpUpoje. XHUMHUYECKOE 3arpsi3HCHHE
OKpYXarollel cpeabl COEIMHEHUSMU cepbl (KUCIOTHBIE JIOXKIU, 3arpsA3HEHHE

BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS

OO6mass xapakTepucTuka »31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUSA
aTOMOB, XapAKTEPHbIE CTENEHU OKUCICHUS. A30T, pacCpOCTPAHEHHE B MPUPOJE,
duznueckue U xumMudeckue coircTBa. KpyroBopor azora B mpupoae. AMMHAK,
ero (Qu3nMYecKue W XUMHUYECKHE CBOKMCTBA, TOJydeHHEe W mpumeHeHue. Conm
aMMOHHUSI, UX (PU3NYECKHe U XMMHUYECKUE CBOWCTBA, mpuMeHeHue. KauecTBeHHast
peakiusi Ha MOHBI aMMOHHS. A30THasl KHCJIOTa, €€ mojyueHue, Gu3M4ecKue u
XUMHUYECKHE CBOHCTBa (0OmMe KakK TPEACTaBUTENsl Klacca KHUCIOT H
crnenuduueckue). Vcmonp3oBaHME HHUTPATOB W COJIEH aMMOHHUS B KadyecTBE
MUHEPATbHBIX yaoOpeHuil. XHUMHUYECKOe 3arps3HEHHE OKpYKalolehd Cpessl
COCTMHEHUSIMUA a30Ta (KUCJIOTHBIE JOXIW, 3arps3HEHHE BO3/yXa, IMOYBHI U

BOJI0OEMOB)

®ocdop, amnorponHsle Moaupukanun ¢docdopa, GUMUECKHE U XUMHUYECKHUE
cBomictBa. Oxcua gocdopa(V) u pocdopHas kuciaora, GU3NIECKUE U XUMUIECKHE
cBoiicTBa, momydeHue. Mcnonb3oBanue ¢ochaToB B KauecTBE MHHEPAIbHBIX

yno0peHui

O6mass xapaktepuctuka s1eMeHTOoB [VA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHCIEHUS. YIVIEpOJ,  aJUIOTPOIIHBIE
MoauUKAIMK, PACTIPOCTPaHEHUE B TPUPOAE, (U3UYECKHE U XUMHUYECKHE
cBoiicTBa. AncopOuus. KpyroBopot yriepona B npupojie. OKcubl yriaepojaa, ux
(1)PI3H‘I€CKI/I€ U XHMHUYECKHE CBOP’ICTBa, )IeI\/'ICTBI/Ie Ha JKHWBBIC OpraHU3MBbI,

MOJIY4CHHUEC U TIPUMCHCHUC. OKOJIOTHYECKHUE HpO6J’ICMBI, CBA3aHHBIC C OKCHUJIOM




yraepona(IV); rumoresa T1I00aNbHOTO TOTEIUICHHWsS] KIWMAaTa; IMMapHUKOBBIN
addekt. YroibHas KuciaoTa u e€ coyd, nX GU3NIECKUe U XMMHUECKHUE CBOWCTBA,
NoJydeHHe | TpuMeHeHHe. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI
Hcnionb3oBanue Kap6OHaTOB B 6BITy, MCIUIHUHC, TPOMBIIIJICHHOCTU U CCJIILCKOM

X03sHCcTBE

[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIWHEHHUSX
yriaepojga (MeTaH, 3TaH, JTWIEH, alleTWICH, 3TaHOJ, TIJIUIEPUH, YKCYCHas
kuciioTa). FIx coctaB u xumuieckoe crpoeHue. [IoHsITHE 0 OMOIOTMYECKH BaXKHBIX
BEIECTBAX: JKHpaxX, OENKax, yrieBoJaX — M WX POJIM B KU3HU YEIOBEKa.

MaTepI/IaJ'IBHOC CAUHCTBO OPraHUYCCKHUX U HCOPTaHNYCCKUX COCI[I/IHCHI/II\/'I

KpemHuuii, ero ¢pusnveckue U XMMHYECKHE CBOWMCTBA, MMOJIyYCHHE U MPUMECHEHUE.
Coenunenuss kpemMHuss B npuponae. OOmue mnpencraBieHuss 00 OKCHIE
kpemuus(IV) u xkpemnueBoii kuciore. CHUIMKAThl, UX HCHOJIb30BaHUE B OBITY,
MEOUIINHE, IMPOMBIINIJICHHOCTH. Baxueiimue CTPOUTCIILHBIC MaTcpuralbl:
KepaMHKa, CTEKJIO, IIEMEHT, OCTOH, xene300eroH. [IpoOiiembl Oe30macHOro

HCIIOJIB30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

XUMHUYECKUH HKCHEPUMEHT: H3y4eHHE O0Opa3loB HEOPraHMYECKUX BEIIECTB,
CBOICTB COJISTHOWM KHUCIJIOTBI; MPOBEACHHUE KAUECTBEHHBIX PEaKIUil Ha XJIOpHU-
MOHBI W HAOJMIOJCHNWE MPHU3HAKOB HX MPOTEKAHMS; OIBITHI, OTPAXKAIOIINE
dbuznyecKkne U XMMUYECKUE CBOWCTBA TaJlOTEHOB M UX COCIUHEHHH (BO3MOXKHO
UCTIOI30BaHUE BHJICOMATEPHATIOB); O3HAKOMJICHHE C 00pas3laMy XJIOPHIIOB
(raloTeHUI0B); O3HAaKOMJIEHHE ¢ oOpasnamMu cepbl U €€ COeAMHEHUSIMH
(BO3MOXHO  HCIIOJB30BAaHHME  BUIACOMATEpUAJIOB); HAOJIOJEHHE  Mpolecca
oOyriMBaHUs caxapa IOJ JAEHCTBHEM KOHIIEHTPUPOBAHHOW CEpPHOM KHCIIOTHI;
U3Y4YEHHE XUMHUYECKHX CBOMCTB pa30aBiICHHON CEpPHOM KHCIOTHI, IPOBEACHHE
KayeCTBEHHOM peakuuu Ha cCcynb(ar-uoH U HAOMIOJEHHWE NpU3HaKa eé
NPOTEKaHUs; O3HAKOMJIEHHE ¢ (U3MYECKMMHU CBOWCTBaMHU a30Ta, ¢ocdopa u ux
COeZMHEHUH (BO3MOXKHO HCIOJIb30BaHKUE BUAEOMATEPHUAIIOB), 00pa3LiaMH a30THBIX
1 GochopHBIX yIOOpEHHIl; MOoTydeHUe, COOMpaHue, paclo3HaBaHUE U HU3y4YeHUe
CBOWCTB aMMHAaKa; MPOBEJCHHE KAUEeCTBEHHBIX pPEAKUMH Ha HOH aMMOHHUS H
docthar-noH W W3yYeHHWE TPHU3HAKOB UX TIPOTEKAHWS, B3aMMOJCHCTBHE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeJbl0 (BO3MOXKHO HCIIOJIb30BaHHE
BUICOMATEPHAJIOB); HW3YyYeHUE MOJENeH KPHCTALIMUECKUX pEemETOK anMasa,
rpaduta, (ymiepeHa; 03HAKOMIICHHE C MPOLECCOM aACOPOIMH PacTBOPEHHBIX

BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPONMCTBOM IPOTUBOra3a; IMOJy4YEHHUE,




coOupaHue, pacro3HaBaHUE W W3YYEHHE CBOWCTB YIJIEKHCIIOTO Ta3a; MPOBEACHUE
Ka4C€CTBCHHbBIX peaKHI/If/’I Ha Kap6OHaT' U CUJIMKAT-UOHBI U M3YUCHHUC IMPHU3HAKOB
UX TMPOTEKAHMSI, 03HAKOMJICHHE C TPOAYKIHEH CHUIIMKATHOW MPOMBIIUICHHOCTH,
PCIICHUC SKCIICPUMCHTAJIBHBIX 3aJa4 110 TCMC «Baxuenime HeMeTaJUIbl U HUX

COCOAUHECHUA»

MeTauisl ¥ BX COCIUHECHUA

OO0wast XapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMU HX
nonoxenuss B Ilepmoanuyeckoil cucreMe XMMHYECKMX dieMeHToB .U
MenpneneeBa u crpoeHust atomoB. CTpoeHHe MeTauloB. MeTamnueckas CBs3b U
METAJIIMYECKasl ~ KpUCTAJUIMUECKass  pemérka.  JNEKTPOXUMMYECKUH  psif

HaHpH)KeHI/Iﬁ MCTalJIOB

OuznyecKkue U XUMUYECKUE CBOMCTBa MeTaiioB. OOIue crnocoObl MOTy4YeHUs
MeTtauioB. [loHsATHE O KOPPO3WK METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YYT'YH, AIOPATIOMUHUN, OpOH3a) U UX MIPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

[[lenouynsle MeTamibl: mojokeHue B Ilepuognueckol cuUCTEME XUMHUYECKHX
anemeHToB /I.MI. MenzeneeBa; cTpoeHHE UX aTOMOB; HAaXOXJEHUE B INPHUPOJE.
duznyeckue U XMMUYECKHE CBOMCTBA (Ha mpumepe Hatpus U Kanust). OKcuasl u
THJIPOKCUIBl HATpuss M Kanud. [IpuMeHeHHe MIeNOYHBIX METaIoB M HX

COeTMHEHNN

[[{erouHO3eMENBHBIE METAJUIBI MATHUN U KAJIBLIMN: TI0JI0kKeHUE B [lepnonnueckon
cucreMe xumudeckux sieMeHToB [I.M. MenneneeBa; cTpoeHHE HX aTOMOB;
HaxoxJeHue B mnpupoae. dusnueckne M XMMHYECKHME CBOWCTBA MarHus u
Kadplud. Baxueilmime coequHeHus Kaublust (OKCHI, THJIPOKCHA, COJIN).

KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

AnromuHui: nonoxkenue B Ilepuoauueckoit cucteme XxuMudeckux snementon [1.1.
Menzeneesa; CTpOEHUE aTOMa; HaXOXACHUE B pupoze. PU3HUecKre U XUMUYECKHE

CBOICTBa amrOMUHMS. AMDOTEpHBIE CBOMCTBA OKCHIA ¥ TUAPOKCH/IA AITFOMUHUS

Kene3o: nmonoxkenue B Ilepuognueckoil cucreme XuMHueckux siaeMeHToB JI.I.
MenneneeBa; CTpoeHHE aTOMa; HaxoxaeHue B mnpupoae. Dusnuyeckue u
XUMHYECKHe cBoicTBa >kene3a. Oxcuibl, ruapokcuabl u conu xkenesa(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U IOTyUYeHUE

XYUMUYECKUH IKCIEPUMEHT: 03HAKOMJICHHE C 00pa3IlaMy METaJJIOB U CIJIABOB, UX
(GU3UYECKUMH  CBOMCTBAMH; W3YyUYEHHE pE3yJbTaTOB KOPPO3UHM METAIJIOB

(BOSMO)KHO HUCIIOJIB30BaHHEC BI/II[eOMaTCpI/IaIIOB), oco0eHHOCTEH B3aHUMOJEHCTBUS




OKCHJIa KaJblUsi W HATpUsS C BOJOW  (BO3MOXXHO  HCIOJB30BaHUE
BUJIEOMATEPHUAIIOB); MCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIbI; IMpollecca TOpEeHUs
xKele3za B KUCIOpojie (BO3MOXKHO HCITOJIb30BAaHHE BUICOMATEPHAIIOB); TIPU3HAKOB
MPOTEKAHUsI KAYECTBEHHBIX DPEAKIMii Ha WOHBI (MarHus, KajbIUs, aTIOMUHUS,
nuHka, sxeneza(ll) u xenesa(lll), meau(Il); HaGmomeHNe W ONMKMCaHUE MPOIIECCOB
OKpalllMBaHUs TUIAMEHH HWOHAMH HATpUs, KaJIug W Kalblusi (BO3MOXKHO
UCIIOJIb30BaHUE  BUJICOMATEPUAIIOB); HCCIEIOBaHHE aM(OTEPHBIX CBOKCTB
TUAPOKCUIA ATIOMHHHS W THUAPOKCHAA ITMHKA; PEIICHHE 3KCICPUMEHTAIbHBIX

3aJa4 110 TEME «BaykHeHIe MeTaaiIbl U uX COCOANHCHUA

XUMHUS U OKpY>Karollas cpena

HoBrle MaTCeprajibl U TCXHOJIOIUU. BeniectBa u MaTcpHrajibl B MOBCEIHEBHOM
JKU3HH YelOBEKa. XHUMHSI U 300pPOBLE. be3omacHoe MCHOIB30BaHHE BEIIECTB M
XUMHNYCCKUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IpH XUMHUYCCKUX OXKOrax H

OTpPaBJICHUSX

OCHOBBI KOJIOTUYECKOW TPAMOTHOCTH. XHMMUYECKOE 3arps3HEHUE OKpPYXKarolen
cpenbl ITJIK. Poap XxumMuu B pernieHUH SKOJIOTHYECKUX Tpodsiem. [Ipupomnbie
WUCTOYHUKU YTIIEBOAOPOJOB (yroyib, TPUPOIHBIA Ta3, HEPTh), MPOIYKTHl HX

nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

XHUMHUYECKUHN OKCIICPUMCHT. HU3YYCHUC o6pa3u013 MaTCpraIoB (CTCKHO, CIlJIaBbI

METAJIJIOB, TOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
npoBeps
€MOoro
TpedoBa
HHUSA

IIpoBepsiemble TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHUSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOT0
o0urero oopazoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

(¢} IIO3HAaBa€MOCTH SIBIICHHUI IMpUpPOJHI, ITIOHUMaHHEC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak obnactu COBPCMCHHOTI'O
CCTCCTBO3HAHUs, KOMIIOHCHTA O6H.I€I‘/‘I KYJIbTYpbl U HpaKTHHGCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O O6HI€CTBa; IIOHHMMAaHHC

MCCTa XUMHUHU CpCAU APYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAaY4YHbIX MCETOJAAX IIO3HAHUA, B TOM HYHCIIC SKCICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX METOJAaX HUCCICAOBAHWA BCHICCTB U MU3YUCHUA XUMHUUCCKHUX
peaKHHﬁ; YMCEHHE UCITIOJIB30BATb MOJACIIN AJIsL 00BACHEHHS CTPOCHUA aTOMOB

U MOJIEKYII

1.3

o cepax mpodeccHOHATBHON IESITEIBHOCTH, CBSI3aHHBIX C XHMHUEH H
COBPEMEHHBIMU  TEXHOJOTHMAMHM, OCHOBAHHBIMH  Ha  JOCTHXKEHUAX
XUMHUYECKON HayKH, 4TO MO3BOJIUT O0YyYarolMMCsl paccMaTpUBaTh XMUMHUIO
Kak ctepy cBoeil Oymaymieil mpodeccuoHanbHON AEATENIbHOCTH U CIeNaTh
OCO3HaHHBIN BBIOOpP XMMHUHU KaK MPOPUIBHOTO IpeaMeTa MpHU Mepexoie Ha

YPOBEHb CPEIHEro o0mero oopa3oBaHus

Biagenne cucteMoil XMMMUYECKUX 3HAHUM M YMEHHE IIPUMEHATH CUCTEMY

XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BAKHEHIIINE XUMUYECKUE MOHATHS: XUMUYECKUH AJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS M HEOJAHOPOIHAS
CMECh, OTHOCHUTEIbHbIE aTOMHAasi M MOJEKYJSpHAs MacChl, KOJUYECTBO
BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJSPHBIA OOBEM, OKCHJA, KHUCIOTa,
OCHOBaHHE, COIIb (CpemHsisl), XUMUYECKas PeaKkius, PEaKkIMh COCTUHEHUS,
pEeaKIy pa3joKEHUs, PEaKIMU 3aMEIIEeHUs, PEaKIMu OOMEHa, TETUIOBOM
3¢ deKT peakiuu, 3K30- U DHIOTEPMHUUYECKHE pPEaKIuu, pacTBOp, MaccoBas

A0JI1 XUMHUYECKOro 3JIEMCHTA B COCAMHCHWHN, MAaCcCOBasA J0JIsI U IMMPOUCHTHAA




KOHIICHTpALIMsI BEIIECTBA B PAacTBOpPE, SIAPO aTOMA, DJIEKTPOHHBIN CIIOM
aToMa, aTOMHasi OpOUTalIb, PAJINYC aTOMa, BAJICHTHOCTb, CTENIEHb OKUCIICHUS,
XUMHYECKasl CBsI3b, 3JEKTPOOTPULIATENILHOCTh, MOJSApHAs WU HENoJspHas
KOBAJICHTHAs CBA3b, NOHHAA CBsA3b, MCTAJINIMYCCKAA CBA3b, KPUCTAJIIIMYCCKAA
peméTka (aToMHas, HOHHAsA, METaJUIMYecKasl, MOJIEKYJISIpHasi), MOH, KaTHUOH,
AQHHOH, DJIEKTPOJIUT U HEDJIEKTPOJIUT, 3JIEKTPOJIMTHUYECKAs JUCCOLMALNS,
peakiuu HOHHOIO OOMEHa, OKHCIUTEIbHO-BOCCTAaHOBUTEIILHBIC PpEaKIUH,
OKHCJIUTEIb U BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBJIEHUE, 3JIEKTPOJIU3,
XMMHYECKOE PaBHOBECHE, 0OpaTUMble U HEOOpaTUMbIE PEaKLIMU, CKOPOCTh

XUMHUYECKOU peakuu, karanusarop, [IJIK, koppo3us MeTaiuios, CIuiaBsl

2.2

OCHOBOITOJIATAlOIIME  3aKOHbI ~XMMHH: 3aKOH COXPAaHEHHS  MAaccChl,
nepuoauueckuil 3akoH J[.M. MeHneneeBa, 3aKOH TOCTOSHCTBA COCTaBa,

3aKOH ABOraapo

2.3

TEOPUH XUMUU: ATOMHO-MOJIEKYJISIpHAs TEOpHsl, TEOpUs

BHCKTpOHHTquCKOﬁ Juccoruanmumn

Bnagenue ocHoBaMHM XMMHYECKOU I'PaMOTHOCTH, BKHIOanOHleﬁZ

3.1

yYMEHHE MPaBWIBHO HCIONb30BaTh M3yYCHHBIC BEIIECTBA U MaTepHalbl (B
TOM 4YHCJIE€ MHHEpAJbHBIC YAOOPEHUS, METAJUIbl U CIUIABBI, MPOAYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHUKOB YTIIEBOAOPOIOB (YIS, IPUPOTHOTO
rasza, He)Tu) B OBITY, CEJILCKOM XO035HCTBE, HA MTPOU3BOJCTBE U TOHUMAaHHUE
3HAUEHUS KUPOB, OENKOB, YIIIEBOAOB JAJisi OpraHM3Ma 4YeJOBeKa; YMEHHE
MIPOTHO3UPOBATH BIMSHUE BEIIECTB U XUMHUUYECKUX MPOIECCOB HA OPTaHU3M

YeJI0BEKA U OKPYKAIOILYI0 IPUPOIHYIO CpENY

3.2

YMCHHUEC UHTCTPUPOBATL XUMHUYCCKNUEC 3HAHUA CO 3HAHUAMU NPYTUX y‘le6H]':>IX

MpEIMETOB

3.3

HaJM4yue OMmbITa pabdOoThl C Pa3IWYHBIMU HCTOYHUKAMU HH(OpMaLUU IO
XUMHAU ~ (Hay4yHas W Hay4yHO-TIOMYJIsIpHAs  JIUTEpaTypa, CIIOBapH,

CIPAaBOYHHMKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BCUIECTBAX, HX
NPpEBpalICHUAX U MPAKTUYCCKOM NPUMCHCHUU U YMCHUC HCIIOJIL30BATH eé

JJI PpECIICHHA yqe6HO-HO3HaBaTeHBHBIX 3aaa4

Brnanenue ocHOBaMHM TOHATHIHOTO amnmapaTta ¥ CHMBOJUYECKOTO SI3bIKa
XUMHH JJI1 COCTaBieHHUS (OPMYNl HEOPTaHWYECKUX BEIIECTB, YpPaBHEHHIA
XUMUYECKUX DPEaKIuii; ocHoBaMu Xxumudeckoil HomeHknaTypel (IUPAC u

TPUBUAIBHOI)




YMeHne OOBSCHATh CBSI3b TOJOXKEHHS »djeMeHTa B [lepuomnueckoit

CUCTCMC C YHCIOBBIMH XAPAKTCPUCTHKAMUH CTPOCHUSA ATOMOB XUMHUUYCCKUX

5 2JeMEHTOB (CocTaB M 3apsa  sjupa, oOIIee YHUCIO0 AJIICKTPOHOB),
pacmpesielieHieM JJIGKTPOHOB TIO DJHEPreTUYECKHM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOJOB, KAIUs U KaIbIIHs
[IpencraBieHre O MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHUX
JJIEMEHTOB (pallyc aToMa, JJIEKTPOOTPUIATEIIBHOCTh), TPOCTBIX U
6 CJIOKHBIX BELIECTB OT MOJIOKEHHUs 37eMeHToB B llepuonnueckoil cucreme
(B MaJIBIX MEpHOJaX W TJIABHBIX TOJTPYIIAX) W JIEKTPOHHOTO CTPOCHHUS
aToMa
7 YMeH#ne KinaccupUIIpOBaTh:
7.1 XUMHUYECKUE TICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIIHH
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTH M CTETIEHb OKUCIICHUSI XUMUUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUI KPUCTAIUTMUECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BellecTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepus3oBath (GU3MUECKHE U XUMUYECKHE CBOMCTBRA:
MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJAOPOJ, rpadut, anma3, KpeMHUM,
9.1 a3oT, (ocdop, cepa, xyop, HATPU, KaIUI, MarHUH, KaJblUNA, ATFOMUHUH,
KENe30)
CIIO)KHBIX BEIIECTB, B TOM YHUCJIE MX BOIHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHUIIBI W THUAPOKCHABI MeTaioB I[-I1A
9.9 rpynmn, amtomunus, menu (1), nunka, xenesa (11 u 1), okenast yraepoaa (11
' n 1V), kpemuusa (IV), asora u ¢ocdopa (III u V), ceper (IV u VI,
CepHHUCTasi, cepHas, a30THCTas, a3oTHasi, ¢ocdopHas, yrompHas,
KpeMHHUeBasi KUCI0Ta U X COJIN)
MIPOTHO3UPOBATh M XapaKTePHU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT
93 WX COCTaBa W CTPOCHHs, MPHUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HUX
' CBOWCTB, BO3MOXHOCTh TIPOTEKAHUS XUMHYECKHX TIPEBpAIICHHA B
Pa3TUYHBIX YCIOBUIX
10 YMeHue cOCTaBIATh MOJICKYJISIPHBIE U MOHHBIE YPaBHEHHs PEAKIIUid, B TOM




quciJe:

10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCITUTETFHO-BOCCTAHOBUTEILHBIX PEAKIIHi
10.3 WUTFOCTPUPYIOIMIUX XHUMHYECKHUE CBOMCTBA HW3Y4YEHHBIX KJIacCOB (TPYIIIT)
' HEOPTaHMYECKUX BEIICCTB
10.4 MOATBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHue BEIYHUCISTH (IPOBOJUTH PACUETHhI):
111 OTHOCHUTEIIHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
' JIOJII0 XUMHYECKOTO DJIEMEHTA B COEIMHEHUHT
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YpaBHEHHUSM XMMHUYECKUX PEAKIMH U HaXOJIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM B MacCy peareHTOB WIIA TPOAYKTOB PEAKIIHH
12 Bnanenue (3Hanue 0CHOB):
OCHOBHBIMH METOJIJaMU HAy4HOTO ITO3HaHUs (HAOJIIOJICHUEe, W3MEpEHUeE,
121 AKCIIEPUMEHT, MOJEIMPOBAHKE) MPH H3YYEHHUU BEIIECTB U XHMHUYECKUX
' SBJICHUH; yMeHUEe Cc(hOopMyIHpoBaTh MPOOIEMY H TPEIJIOKHUTH IYyTH €&
penieHus
192 0e30macHoi paboThl ¢ XUMHUYECKUMHU BEIIECTBAMU, XUMHUECKON MOCYI0M U
' nabopaTOpHBIM 000PYI0BAHUEM
npaBuUjiaMyd 0€301acHOTO OOpaIleHus ¢ BEUIECTBAMM, HCIOIb3YEMBIMU B
MOBCETHEBHON KHM3HU, MpaBUJIAMH TIOBEIEHUS B LEMIX COepexeHHs
12.3 37I0POBbSI M OKPYXKAIOIIEH MPUPOJHOM Cpeabl; IMOHUMAaHHWE Bpena
(omacHOCTH) BO3JCHCTBHS HA JKUBBIE OPTaHU3MBI OMPEEIEHHBIX BEIIECTB,
CIoCcO00B YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEAHOTO BO3ICHCTBHUS
13 Hanwume mpakTUYeCKWMX HABBIKOB IUTAHHPOBAHHSI ¥ OCYIIECTBIICHHS
CIIEYIOIIUX XUMUYECKUX IKCIIEPHUMEHTOB:
M3Y4YCHHE U ONHUCaHWe (PU3UYECKMX CBONCTB BEIIECTB; O3HAKOMIICHHE C
13.1 (U3HYECKUMHA W XWMWYCCKUMU SIBJICHUSMH, ONBITHI, HIUTIOCTPUPYIOIIHE
MPU3HAKU TPOTEKAHUS XUMUYECKUX PeaKInid
13.2 u3yueHue crnocoOoB pa3eneHus cMmecen
133 MOJIy4eHHEe KUCIOPOJa M M3y4YeHHE ero CBOMCTB; MOJyYe€HHUE BOJOpPOAa U

HU3Y4YCHUE €TO CBOfICTB; MOJIYUYCHHE YIJTICKHUCIIOTO Ta3a M HM3YUCHHUC €ro




CBOICTB; MOJYyYCHUE aMMHaKa U U3y4€HUE €ro CBOMCTB

134

MPUTOTOBJIEHUE  PAacTBOPOB  C  OMNpenelNEHHOW  MaccoBOM  jojeit

pacTBOPEHHOTO BEIIECTBA

135

MPUMEHEHHE HWHAWKATOPOB (JJaKMyca, METHJIOpaHka U (QeHoI(TaIenHa)

AJIg OIMPEACIICHUS XapaKTEpa CpEAbl B paCTBOpax KUCIOT U menoqeﬁ

13.6

HCCIIeIOBAaHUE W OIMCAHUE CBOWCTB HEOPTaHMYECKUX BEUIECTB Pa3IMYHBIX
KJIacCOB; M3Y4YE€HHE B3aUMOJEHCTBUS KHUCIOT C METallJlaMd, OKCHUIAMU
METaJIOB, PAaCTBOPUMBIMU UM HEPACTBOPUMBIMU OCHOBAaHUSIMU, COJISIMHU;
MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAaHUM; BBITECHEHHE OJHOTO MeTalljia
OpyrUM U3 pacTBOpa COJHU; HCCIeloBaHUE aM(OTEpHBIX CBOICTB

THAPOKCHUIAOB aJIFOMHUHUA U TUHKA

13.7

pelieHrue SKCIEPUMEHTAIBHBIX 3a7ad 1mo TemaMm: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCIUHEHUN»; «OJIEKTPOJIUTHYECKAsT JAUCCOIUALIU;
«BaxkHenmme HeMeTaIbl U UX COeTUHCHUSY, «BakKHeHIne MeTaliIbl U UX

COCAUHCHMU A

13.8

XUMHAYECKHE 3KCIIEPUMEHTBI, WJUTIOCTPUPYIOIIUE TPU3HAKU IPOTEKAHUS
peaknuii HOHHOTO 0OMEHA; Ka4eCTBCHHBIE PEaKIIMi Ha MPHUCYTCTBYIOIINE B
BOJHBIX PAaCTBOpPAxX MOHBI: XJIOPUI-, OPOMHUI-, HOAUI-, cyibdat-, dhocdat-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THUIPOKCUI-HOHBI, KAaTHOHBI aMMOHHUS,
MarHusi, KajubIUs, aTIOMUHHA, kene3a (2+) u skemesa (3+), meau (2+),

IAHKA

14

VYmMmenue:

141

MpEICTaBIATh  pe3yjabTaThl  JKCIepUMEHTa B (QopMe  BBIBOJIOB,
JI0Ka3aTeNnbCcTB, Tpa@uKOoB U TaONMIl M  BBUIBIATH SMIHUPHUYECKHUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATb CBA3U MCKAY PCalbHO Ha6J'HOI[aCMI>IMI/I XUMHUYCCKHUMHU
SABJICHUAMHU U IIpoHecCaMu, MNPOUCXOIANIMMHU B MAKpPO- W MHUKPOMHUDE,

OOBACHATH NPUYMHBI MHOTO0Opa3Hsl BEILIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

o IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 [lepBoHavYa/IbHBIE XUMUYECKUE MTOHATHUS
1
Uucreie BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
1
1
ATOMBI U MOJIEKYJIbl. XUMHYECKHUE 3JIeMEHThl. CUMBOJIBI XMMHYECKUX JIEMEHTOB.
5 [IpocTble U ClIOXKHBIE BEIIECTBA.
1
Xumuyeckast popmyrna. BaleHTHOCTh aTOMOB XHMHYECKUX 3JIeMEHTOB. CTETCHb
OKHUCIIEHUSA
3
1 3aKOH TIIOCTOSHCTBAa cocTaBa BemlecTB. (OTHOCUTENbHAass aTroOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsipHas Macca. MaccoBas J0J11 XMMHYECKOTO 3JIEMEHTa B
4 COETMHEHUU
1
KonuyectBo BemectBa. Mosb. Mousipas Macca. MomnspHbiii 00bEM  Ta30B.
g B3auMocBA3b KOJIMYECTBA, MACCHI M YHCIIa CTPYKTYPHBIX €IMHULL BEIIECTBA
1
®dusndecKkue U XUMHUECKHUE SABJICHHS. XUMHUUECKasi peakiusi U €€ mpu3Haku. 3aK0H
6 COXpaHEHHUS MacChl BENIECTB. XUMUUYECKUE YPaBHECHUS
Ilepnoanueckuii 3akoH u llepuoandeckass cucreMa XuMHuueckux anemeHTos .M.
2
MenneneeBa. CTpoeHre aTOMOB
2 Ilepnonnueckuit 3akoH. Ilepumonnueckas cuctemMa XUMHUYECKHUX 3yieMeHToB JI..
MenneneeBa. Ilepuoast u rpymnmbl. PU3HMUECKUN CMBICT MOPSAKOBOIO HOMEpA,
1 HOMEPOB MEPUOa U TPYIIIIHI AJIeMEHTa
2 Ctpoenne aromoB. CocTtaB aToMHBIX snaep. M3orombl. OnexkrpoHbl. CTpoeHHE
DJIGKTPOHHBIX ~ O0OJIOUEK aTroMoB mepBbIX 20 XMMHYECKHX  JJIEMEHTOB
2 [Tepuoanueckoii cucremsl [I.1. Menneneena




3aKOHOMEPHOCTH B W3MEHEHHUU CBOMCTB XMMHUYECKHUX JJIEMEHTOB MEPBBIX TPEX
NEepUOJIOB, Kaius, Kajlblus (paguyca aToOMOB, DJEKTPOOTPULIATEIHLHOCTH,
METAJIIMYECKUX U HEMETANIMYECKUX CBOMCTB) U UX COEIMHEHUN B COOTBETCTBUH C

IMOJIOKCHHUEM 3JICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

Crpoenue BelecTna

Xumuueckass  cBsi3b. KoBajeHTHass  (NOJsIpHAasl W HEMOJSIPHasl)  CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMHUYECKHUX JJIEMEHTOB. HNonnas CBSI3b.

Merannuueckas cBSI3b

Tunel  KpUCTANIMYECKMX  pEmIETOK  (aTOMHAs, HWOHHAs, METaJInyecKas),
3aBHCHUMOCTb CBOWCTB BELIECTBA OT THIIA KPUCTAINIMYECKOM PEIIETKM U BHUAA

XAMHUYECKOU CBA3U

Baxuelimme mnpeacraBuTeNM HEOPraHUYECKHX BemecTB. Hemeramnbr u  ux

coeIMHEeHMs . MeTaibl M UX COeAUHEHUS

Knaccugpukaiuss ¥ HOMEHKIATypa HEOPraHUYECKUX COCIUHEHHN: OKCHJIOB
(coeoOpa3syromiie: OCHOBHBIC, KUCIOTHBIC, aM(pOTEPHBIC) U HECOJIe0o0pa3yoIIne;
OCHOBaHHI (ménoun u HEPaCTBOPHMBIC OCHOBAHH); KHCJIOT
(kucmopoacoaepKanme u OeCKUCIOPOIHBIC, OJHOOCHOBHBIE U MHOTOOCHOBHBIC);

coJiel (CpeTHUX U KHCIIBIX )

du3znueckrue M XMMHUUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-HEMCTAJJIOB: BOAOPOAA,

XJIOpa, KUCIOPO/a, cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUS

dusnyeckrue U XMMAYECKHE CBOMCTBA MMPOCTBIX BEHIECTB-MCTAJIJIOB: JINTUA, HATPUA,
KajJiyus, Marsvsgd ¢ KajJdblMs, aJllOMHHHA, KCEJIC3a. SHCKTPOXI/IMI/I‘-ICCKI/II\;I paa

HaHp}DKeHI/Iﬁ MCTAJIJIOB

dusznueckue W XHMHYSCKHE CBOMCTBa BOOOPOJHBIX COGI[I/IHGHI/H\/JI HEMCTAJIJIOB:

XJOpPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

Ou3nyeckue W XUMHUYECKHE CBOICTBa OKCHAOB HemeramioB: cepel (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, IV), kpemuus(I1V). Ilonyuenue

OKCHJOB HEMETAJIJIOB

Xumnueckue cBoiictBa okcuaoB: MeTtawioB IA-IIIA rpymn, muuka, memu(Il) u

xenesza(ll, III). [TonyyeHne okcua0B METAIIOB

XHUMHUYECKHE CBOMCTBAa OCHOBaHUM M aM(I)OTepHBIX TUAPOKCHUIOB (Ha npuMmepe




TUAPOKCUIOB ATIOMHUHMUS, *Kene3a, HuHKa). [loayyenne ocHoBaHM U aMpOTEPHBIX

7 TUAPOKCHUJIOB

A OO0mue XUMHUYECKHE CBOMICTBAa KHCJIOT: XJOPOBOJOPOJIHOH, CEpOBOIOPOAHOM,
CEpPHHUCTOM, CEpHOM, a30THOU, QocdopHOH, KpeMHHEBOH, yroibHOWU. OcoObie

8 XUMUYECKHE CBOMCTBA KOHILICHTPUPOBAaHHOM CEpHOM M  a30THOM  KHUCIOT.
[Tonydyenue Kkuciaor

4
OO0me XxuMHUYECKUE CBOMCTBa cpenHux coliel. [lomydenue conei

9

4
[Tonyuenue, coOupaHue, paclio3HaBaHUE BOJOPOJA, KHUCIOPOAA, AaMMHaKa,
YIJIEKUCIIOTO Ta3a B 1abopaTopuu

0

4
[Tonyuenne ammuaka, CEpHOM M a30THOW KHUCIOT B MpOMbIIIeHHOCTH. OOIiue

1 CIOCOOBI MOTYUYECHUS] METAJIJIOB

1

4

L ['eneTnyeckas CBA3b MEXIY KJIaCCAaMU HEOPTAHUYECKUX COCUHEHUN

2

5 XHUMHUYECKUE pEaKUU

5 Knaccudukanus XMMHUYECKHX peakUMi MO pa3IuyHbIM MPU3HAKAM: IO YUCITY U
COCTaBy YYacTBYIOIIMX B pEaKLMH BEIIECTB, IO TemIoBoMy 3(ddekry, Imo

1 M3MEHEHHUIO CTENEHEeHN OKUCICHHS] XUMUYECKUX AIEMEHTOB

5
TennoBoil 3¢ ekt xumMuyeckoi peaklnu, TePMOXMMUYECKUE ypaBHEHUS. DK30- U

5 SHI0TEPMUYECKUE PEaKIIMU. TepMOXUMUYECKNE YPAaBHEHUS

5 OKHCTUTENIbHOBOCCTAHOBUTENbHbIE peakiuu. OKUCIUTETH U BOCCTAaHOBHUTEIH.
ITpoueccsl ~ OKHCIIEHHS ¥ BOCCTaHOBJICHUS. ONeKTpOHHBIA  GayiaHC

3 OKHUCJIUTEIbHOBOCCTAHOBUTEILHON PEAKIIUN

5

TCOpI/IH 3J'ICKTpO.HI/ITI/I‘-IeCKOI7I JAUCCOLMaIluu. KaTI/IOHBI, AHHOHBI. 3J'ICKTpOJ'II/ITLI n

HEANEKTPOJIUThHI. CHUIIbHBIC U ca0bIe AIeKTPOIUTHI. CTENeHb UCCOHAIIT




Peakumu moHHOro oOMeHa. YCIOBUS NPOTEKaHHUS peakiuii HOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHI)Ie HNOHHBIC YPaBHCHUA peaKHI/Iﬁ

XUMHUSA U OKpY>Karollas cpena

BemectBa u Marepuaibl B IIOBCEAHEBHOM JKM3HM 4elOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEUIECTB M XMMHUYECKUX peakiuil B maboparopuu u ObITy. [lepBas

IIOMOIIB ITPHU XUMHUYCCKUX OXKOrax M OTpaBJICHUAX

XUMHYECKOE 3arps3HEHHUE OKPYKarolleil cpepl (KUCIOTHBIE AO0XAU, 3arpsi3HEeHUe
MOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpaieHus I[IpexenbhHas
nonyctumas  koHueHtpamus BemiectB  (IIJIK). Pomp xumMum B pernieHUH
DKOJIOTHYECKUX Tpo0ieM. YCHIEHHE TapHUKOBOTO J(deKTa, paspylieHue

O30HOBOI'O CJI0i4

[Tpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHHS U UX COSTUHEHHH B OBITY,
MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM XO03siicTBe. [IprMeHeHne MerayuioB u
CIUIaBOB (CTallb, YyTyH, AIOPATIOMUHUN, OpOH3a) B OBITY M MPOMBINIICHHOCTH UX
coenuHeHni. [IoHATHE O KOPPO3HH METANIOB, OCHOBHBIC CITOCOOBI 3aIUTHI HX OT

KOppO3Uu

[TpupoaHble WCTOYHUKH YIIIEBOAOPOAOB (yrojb, WPUPOAHBIA Tra3, HEPTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIILIEHHOCTH

[lepBoHavanbHbIe TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KAaK O COETMHEHHSIX
yriepoaa (MeTaH, 3TaH, STWJIEH, alleTWJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAas KHCIIOTa).
[TonsiTie 0 OMONMOTHYECKH BaXKHBIX BEIECTBAX: JKHUPaX, OelKax, yrieBolax — U MX

POJIA B JKU3HU YCTIOBCKA

Pacuérterl:

o (bopMynaM XUMHYECKHX COCTUHEHUI

Macchl (MaccoBOi) IO PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

Mo XUMHUYCCKUM YPAaBHCHUAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kitacc: 6a30BbIN ypOBEHb: YUeOHUK; 5-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIMOHEpHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue»

» Xumusi: 9-if kimacc: 6a30BbIN YPOBEHb: YUCOHHK; 5-€ U3AaHNE, TepepaboTaHHOe
["a6puensn O.C., OctpoymoB U.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






