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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUM Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHUsI COCTaBJIEHA HA
OCHOBE TpeOOBaHMII K pe3yslbTaTaM OCBOCHHS OCHOBHOIN 00pa3oBaTeNbHOM MpOrpaMMbl
OCHOBHOTO 00111ero 00pazoBanusi, npeacrabieHHbix B ®I'OC OO0, a Takxke Ha OCHOBE
dbenepasibHON paboueil mporpaMMbl BOCITUTAHUSA M C YYETOM KOHIICHIIMM MPENoIaBaHus
yueOHOrO TmpenMera «XuMHUs» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoi
denepauum.

[TporpamMmMa mo xumuM Aa€T MpeACTaBICHUE O IEJAX, OOIIeH cTpaTeruu OOydeHHs,
BOCIIUTAHUA U PA3BUTHUS OOYYAIOIIUXCS CPEACTBAMU YUYEOHOTO MpEaMETa, yCTaHABINUBACT
00s3aTeNIbHOE MPEAMETHOE COJIepKaHUE, MPEAyCMATPUBAET pPaCHpe/le]IEHUe €ro Io
KJIacCaM U CTPYKTYPHUPOBAHUE MO pa3eiiaM U TEMaM MPOTPaMMBbI 110 XUMHUH, ONPEIEISIET
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XapaKTEPUCTUKU COAEPKAaHUA, PEKOMEHIYEMYIO
MOCJIEA0BATEIbHOCTh U3YUEHUS XUMUU C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTMKM Y4yeOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEH O00ydaroumxcs,
OIlpeseNsieT BO3MOXKHOCTH HIpeaMeTa Jisi peanus3aluu TpeOOBaHUW K pe3yJbTaTam
OCBOEHHUSI OCHOBHOH 0Opa30BaTelbHOM MporpaMmbl Ha YpPOBHE OCHOBHOTO OONIETO
oOpa3oBaHusl, a Takke TPeOOBaHMI K pe3yibTaTaM OOy4YeHHS XMMHHM Ha YPOBHE Iiejied
U3Y4YEHHUS TpeaMeTa W OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOW JIE€ATEIBHOCTU
00yu4aroIerocsi o OCBOCHUIO y4eOHOTO COAECpKAHMSL.

3HaHWEe XUMHUHU  CIYKUT OCHOBOM it  (POpMHUpOBAHUSI  MHPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeAcCTaBICHU O MaTepUaJIbHOM E€IWHCTBE MHpPA, BAXKHYIO POJIb
UTPAIOT (POPMUPYEMbIC XUMHUEH MPECTABICHUS O B3aMMOIIPEBPAIICHUSIX SHEPTUU U 00
ABOJIIOIIMU BEIECTB B MPUPOJIE, O MyTSIX PEHICHUs TJIOOAIBHBIX MPOOJIEM YCTOMYHUBOIO
Pa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, JHEPIETUYECKOM, IMILIEBOM U SKOJIOTMYECKOU
6e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHSI.

N3ydyenue xumuu:

CIIOCOOCTBYET pealM3aliii BO3MOXKHOCTEH HJisi caMOpa3BUTUS U (OPMHUPOBAHUSA
KYJbTYPBI IMYHOCTH, €€ 00111l U (YHKIIMOHATLHOU IPAaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHME MBIIIEHUS W TBOPYECKUX CHOCOOHOCTEH
oOyyaronuxcs, HAaBBIKOB ~ HMX  CAaMOCTOSITENIbHOW  y4eOHOW  JI€ATEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX U MCCIIEIOBATEIbCKUX YMEHUN, HEOOXOIMMBIX KaK B MOBCEIHEBHOU
KU3HU, TaK U B MPOPECCUOHATBHON eATEIbHOCTH;

3HaKOMUT CO CIeU(UKON HAYYHOIO MBIIIICHHS, 3aKIaIbIBAET OCHOBBI II€JIOCTHOTO
B3MVIsIA HA EJUHCTBO IIPUPOABI M YEJIOBEKA, SBIAECTCS OTBETCTBEHHBIM JTaIllOM
B (hOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yYaIOLIUXCS;



CIOCOOCTBYET (hOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHHUS K €CTeCTBCHHO-HAYYHBIM
3HAHHUAM, K TPHUPOJIC, K YCIOBEKY, BHOCHT CBOM BKJIaJ B IKOJIOTMYECKOE OOpa30BaHHC
00yJaroImmxcs.

JlanHple HampaBiIeHHsT B OOYYCHMHM XHMHHM OOECIIEUUBAIOTCA  CHEIU(PUKOM
coliepKaHUsl y4eOHOro MpeIMeTa, KOTOPbIM SBISETCSA MEJAaroru4ecky aganTUPOBAHHBIM
OTpakeHHeM 0a30BOY HAYKH XMMHUU Ha ONPEIEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOrO OOIIEro o00pa3oBaHUS OPHUEHTUPOBAH Ha
OCBOCHHME OOYy4YalOIIMMHCS CUCTEMbl TIEPBOHAYAIBHBIX TMOHSATUH XUMHUHU, OCHOB
HEOPraHUYEeCKOM XUMHHM M HEKOTOPBIX OTIEIbHBIX 3HAUMMBIX TMOHATUA OPraHUYECKON
XUMUH.

Ctpykrypa cojaepkaHusi MporpaMMbl IO XUMHHM C(HOPMHUpPOBaHA Ha OCHOBE
CHUCTEMHOT0 MoAXxo/a K e n3yuenuto. CoJiepaHue CKIAAbIBACTCA U3 CUCTEMBbI IOHSATHUM O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN 0 XUMUYECKOU peakiuu. O6e 3Tu
CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 10 IPUHIUIY MOCIEA0BATEILHOTO Pa3BUTHS 3HAHUM
Ha OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;
- Ilepnognueckoro 3akona /1. 1. MenieneeBa kak OCHOBHOI'O 3aKOHA XHUMMH;

— YYEHHS O CTPOCHHH aTOMa U XMMHUYECKOU CBS3H;

— NPEACTABJICHUIN 00 3JIEKTPOIUTHUECKOHN TUCCOLMALMN BELIECTB B PACTBOPAX.

TeopeTndeckne 3HaHUA PaCCMATPUBAIOTCSA HA OCHOBE DMIIMPUYECKU MOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO YPOBHS K JIPYyromy,
BBIMIOJIHSIST  (DYHKIIMM  OOBSICHEHUST M  MPOTHO3UPOBAHUS CBOWMCTB, CTPOCHHUS U
BO3MOKHOCTEN MPAKTUYECKOTO MTPUMEHEHUS U MTOTYYEHHUS U3y4aeMBbIX BEIIECTB.

OcBoeHue MporpaMMbl MO0 XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHUS O
XMMHUYECKOW COCTAaBJISIIOLIEH HAYYHOW KapTHUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPO/IBI,
LIECHHOCTHOI'0 OTHOLIEHUS K HAYYHOMY 3HaHUIO U METOJIaM MO3HaHus B Hayke. M3yuenue
XUMUU MPOUCXOUT C TMPUBJICYCHUEM 3HAHUHN M3 paHEee U3YyUYEHHBIX yUYeOHBIX MPEIMETOB:
«Oxpyxaromuiit Mup», «buonorus. 5—7 kinaccb» u «duzuka. 7 kmaccy.

[Ipy u3ydyeHHH XUMUU TPOUCXOIUT (HOPMHUPOBAHME 3HAHUM OCHOB XMMHUYECKOU
HAayKl Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKON AESATENbHOCTU
YeJIOBEeKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. 3a7ada yueOHOro mpeameTa
COCTOUT B (OPMHUPOBAHUU CUCTEMbl XHMHUYECKHX 3HAHUM — BaXHEHIIMX (HaKTOB,
MOHSTUH, 3aKOHOB M  TEOPETUYECKUX  TOJOKEHWUH, JOCTYIHBIX  0000IIeHnuN
MHUPOBO33PEHYECKOT0 XapakTepa, s3blka HayKd, B MPHOOIIEHWHM K HAyYHBIM METOJaM
MO3HAHUS MIPU U3yUYEHUH BELIECTB U XUMHUECKUX peakiuil, B (OpMHUpPOBAHUH U PA3BUTHH
MO3HABATENbHBIX YMEHUH W UX NPUMEHEHHU B Y4YeOHO-TIO3HABATEJbHON U yueOHO-



HCCIIEIOBATENIbCKOM  JIeATENbHOCTH, OCBOEGHHMM TMpaBWi 0O€30MacHOTO OOpamieHus ¢
BEIIECTBAMHU B IOBCEIHEBHON KU3HH.

[Ipu u3yueHnn XMMHUX Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs BYKHOE 3HAUCHHE
npUOOpENH TaKKe LEeIH, KakK:

—dopMupoBaHHE  HMHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHATHIO  PEIICHUM,
CIIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIMUMCS YCIOBUSAM KU3HU;

—HaNpPaBJICHHOCTh OOY4YEHHsS HAa CHCTEMAaTHYEeCKOe MPUOOIIEHHE O0Yy4Yalolmuxcs K
CaMOCTOSTENIbHOM T03HABATENbHON JACSTENBbHOCTH, HAYYHBIM METOJaM IO3HAHUS,
(bOopMHUPYIOIUM MOTUBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

—o0ecrieueHue ycaoBUi, CIOCOOCTBYIOMIMX MPUOOPETECHUIO OOYYAIOIIMMUCS OIIbITa
pa3HOOOpa3HOW JEATEIbHOCTH, T[IO3HAHUS W CaMOIIO3HAHUS, KIIOUYEBBIX HABBIKOB
(KITIOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JJIsl PA3JIMYHBIX BHUJOB
NeATEIIbHOCTH;

—dopmupoBanue o0meH (HyHKIIMOHATLHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B
TOM 4YHCJIE YMEHUU OOBSCHATH U OLICHUBAThH SIBIICHUS OKPYXKAIOMIETO MHUpA, HCHOIb3Ys
3HAHHUS W OIIBIT, IOJYYEHHbIC INPU H3YYCHUU XUMHH, IPUMEHATh UX IPU PELICHUU
po0JIieM B TOBCEIHEBHOM KU3HU U TPYAOBOU JIEATEILHOCTH;

—dopMupoBaHre Yy O0OYyYarOUUXCs TYMAHHUCTHYECKUX OTHOIICHHM, MOHUMAHHUS
IIEHHOCTH XUMHUYECKUX 3HAHUW JJI1 BBIPAOOTKH HSKOJIOTHYECKH 11€71eCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJIOBOM JAESITEIBLHOCTH B ILIEJISIX COXPAHEHUSI CBOErO 3JI0POBBS U
OKpYXarouerl NpUPOTHON CPEbI;

- pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOII U
CaMOBOCITUTAHHIO Ha OCHOBE YCBOEHHS OOIICUYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANPABICHHOCTH JAJIbHEHUIIIET0 00yUYeHHS.

OOmiee 4YncIO YacoB, OTBENEHHBIX IS HM3yYCHHUS XHMHH Ha ypOBHE OCHOBHOTO
oO1ero oopa3oBaHusi, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIeINI0), B
9 knacce — 68 yacoB (2 yaca B HEZICIIO).

COAEPKXAHUE OBYUYEHUA

8 KUIACC

HepBOHaqaanme XUMHYECCKHEC IIOHATHUA



[Ipenqmer xumuu. Poiab XMMHUM B )KU3HU 4YEJIOBEKA. XMMHUS B CUCTEME HayK. Teia u
BeniecTBa. U3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOe COCTOsIHME BeliecTB. [loHaTHE 0
MeTO/laX MOo3HaHUs B XUMUHU. YKcThie BemecTBa U cmecu. CrocoObl pas3jieieHus: CMecei.

ATOMBI U MOJIEKYJIbI. XUMHYECKUE 3JIeMEHThl. CHMBOJIBI XUMUUYECKUX HJIEMEHTOB.
[IpocTble U ClI0kKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

XuMuueckas (bopMyna. BajleHTHOCT, aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCHICCTB. OtHocuTenbHasgs aroMHas Macca. OTHoOcHTENIbHAs
MOJICKYJIIpHAA Macca. MaccoBas J0JIAI XUMHYCCKOI'O 2JICMCHTA B COCAMHCHHMU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anmMocBsi3b KOJIM4eCTBA, MaCChl U
9guCcia CTPYKTYPHBIX €OWHUI] BemecTBa. Pacuérel mo dopMmynaM XUMHYECKHX
COCIMHCHUM.

Pu3NUeCcKUe U XUMMHUYECKUE SIBJICHUA. XUMHUUYECKasl pEaKlus U €€ MPU3HAKU. 3aKOH
COXpaHEHUs Macchl BeHIECTB. XUMHUYECKUE ypaBHeHUsA. Knaccudukaimss XUMHYECKUX
peakiuii (CoOeTMHEeHUs, pa3JIoKEeHUs, 3aMeIleHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMYECKOH MOCYJ0i, NpaBUjiaMHd padbOThl B JIabopaTOpuu U
npuéMamMu oOpalieHuss ¢ JabopaTopHbBIM OOOpYIOBAaHUEM, H3yUYE€HHUE U OIHCAHUE
(¢u3nuecKux CBOMCTB 00pa3lloB HEOPraHWYECKUX BEUIECTB, HAOMIOJEHHE (HU3MUECKUX
(nnaBlIeHUE BOCKA, TasHUE JIbJ]a, paCTUPAaHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCAIHs
BOAbI) M XUMHUYECKMX (TOpEeHHME CBEYM, MPOKAIMBAHUE MEIHOH TMPOBOJIOKH,
B3aUMOJICCTBME MeJa C KHCIIOTOW) SIBICHWM, HaAOMIOJEHHE M ONHUCAHHE NPU3HAKOB
MPOTEKaHUS XUMUYECKHUX peakuuid (pas3oKeHHe caxapa, B3auMOJICUCTBHE CEpHOMU
KHCIIOTBl C XJOpUAOM Oapusi, paszioxeHue ruapokcuna meau (II) mpu HarpeBanuu,
B3auMojieiicTBUE kese3a ¢ pactBopoM cosi meau (II), uzydenune crnocoOoB pasneneHus
CMeceil: ¢ TOMOIIbI0 MarHuTa, (GUIBTPOBAHHWE, BBIIAPUBAHHUE, IUCTUILIAINS,
xpoMarorpadusi, MPOBEACHUE OYMCTKU MOBAPEHHOW COJIM, HAOJIOJEHUE M OINUCAHUE
pe3yJbTaTOB MPOBEACHMSI ONBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAaccChl,
CO3/1aHHE MOJIeTIe MOJIEKYJI (IIapOCTEPHKHEBBIX ).

BaxxHeiimmue NMpeaACTABUTE/IN HEOPraHUIECCKUX BEIIECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — a3eMeHT U IpocToe BEILECTBO.
Haxoxnenue kucimopoja B mpupoje, (puU3MYeCKUe M XUMHUUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxkcunapl. [lpumenenue kucmopoga. CrmocoObl TONYYEHHUS KHCIOpOJa B
nabopaTopud W TNpOMBIIIIEHHOCTH. KpyroBopoT kucimopoma B mpupoae. O30H —
aJUTOTpOITHAs MOAUUKAIIIS KACIOPOa.

TennoBoi 3p(HEeKT XUMUYECKON peakIui, TEPMOXMMHUUYECKHE ypaBHEHUS, 3K30- U
OHAOTEPMUYECKHE peaKUuu. TOIUIMBO: Yrojlb U METaH. 3arpsA3HEHUE BO3/1yXa, YCUIICHHE
NAapHUKOBOIO A (eKTa, pa3pylIeHHe 030HOBOT'O CJIOSL.



Bonmopon — sneMeHT W mpocTtoe BemiecTBO. HaxokiaeHue Boaopoja B IPHUPOJIE,
(dbu3nyeckue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI mosydeHus. Kuciorel u
COJIH.

MoutsipHbIit 00BEM Ta30B. PacuéThl IO XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbI. Boma kak pactBopurtenb. PactBopel. HaceieHnsie n
HEHACBIIIEHHbIC PACTBOPHI. PACTBOPMMOCTH BEIIECTB B BOJie. MaccoBas /10J1s BEIIECTBa B
pactBope. XUMHYECKME CBOWCTBA BOJbl. OCHOBaHMs. Poib pacTBOpOB B NpUPOJE U B
YKU3HU 4esoBeka. KpyroBopoT BOJibl B MpUpO/Ie. 3arpsi3HEHUE MPUPOIHBIX BoA. OXpaHa U
OYMCTKA IPUPOJAHBIX BOJ.

Knaccudukanus neoprannyeckux coequuennid. Oxcnnbl. Kmaccudukanmsi OKCHIIOB:
cosieoOpasyromiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEpHbIE) U HECoJeo0pa3yIoIIue.
Homenknatypa okxcnaoB. du3nyeckue W XHMHYECKHE CBOMCTBA OKCHUIOB. llomyueHwme
OKCH/JIOB.

OcHoBanus. Knaccudukaius OCHOBaHHM: IMIENOYM W HEPACTBOPHMBIE OCHOBAHMSL.
Homenkmatypa ocHoBaHuil. ®Dusnyeckne ¢ XHUMHUYECKHME CBOMCTBA OCHOBAHHM.
[TomyyeHne ocCHOBaHUM.

Kucnorel. Knaccudukanuss xucnor. Homenknmatypa kucior. Pusnueckue Hu
XMMHYECKUE CBOMCTBA KUCIOT. Psa aktuBHOCcTH MetaimmoB H. H. bekeroa. I[lonyuenue
KHCJIOT.

Comu. Homenknarypa conei. Dusznueckne W XUMHYECKHME CBOMCTBA COJIEH.
[lonydenue coien.

['eHeTHYeCKas CBSA3b MEXKTY KJIacCaMH HEOPTaHMYSCKHUX COCIMHCHHIA.
Xumuueckuii IKCnHepUMEHM .

KAUECTBEHHOE ONPENCIICHUE COJEPkKAHUA KHUCIOpOoAa B BO3JIYyXE, IOJyYECHHE,
coOupaHue, paclo3HaBaHUE W  U3YYEHUE CBOMCTB  KHCIOpOJa, HaOIroJIeHue
B3aMMO/JICHCTBUSL BEIIECTB C KHUCIOPOJOM W YCJIOBHUS BO3HUKHOBEHHS M IPEKpAICHUS
roperust (mokapa), O3HaKOMJIEHHE ¢ oOpa3llaMu OKCHIOB M OIHMCAaHUE HUX CBOWCTB,
MoJlyueHue, coOupaHue, pacro3HaBaHME W M3yYEHUE CBOWCTB BoOAOpoAa (ropeHwue),
B3auMojielicTBue Bojopoga ¢ okcugom Meau  (II)  (Bo3MOXKHO UCHOJIB30BaHUE
BUJICOMATEPHAIIOB), HaOII0IeHHE 00pa310B BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEIOBAaHUE
OCOOCHHOCTEM pPacTBOPEHHUs BEIIECTB C PA3IUYHON PACTBOPUMOCTBIO, MPUTOTOBICHUE
PACTBOPOB C ONPEAECIEHHON MACCOBOM JI0JIEN paCcTBOPEHHOTO BEIIECTBA, B3AUMOJICHCTBUE
BOJbl C MeTauilamMu  (HaTpueM W KaibllueM) (BO3MOXKHO  HCIIOJb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHUE OOpa3llOB HEOPraHMYECKUX BEIIECTB Pa3IUUYHBIX
KJIACCOB, HAOJIIOICHNE U3MEHEHHUSI OKPACKU UHJIMKATOPOB B pACTBOPAX KUCIIOT U IIEJIOYUEH,
uzydyeHue B3aumojenctsus okcuaa meau (II) ¢ pacTBopoM cepHOIl KHUCIOTHI, KUCIOT C
METa/UlaMH, PpEaKkUUd HEeUTpaau3aluH, [OJyYCHUE HEPACTBOPUMBIX OCHOBAaHUM,



BBITECHEHUE OJHOTO METAJIa APYI'MM M3 PAacTBOpa COJM, PEUIEHUE DKCIIEPUMEHTAIBHBIX
3a/1a4 110 TeMe «BaxxHenme Ki1accsl HEOPraHUYeCKUX COCIUHEHUN.

Hepnozmqecmm 3aKOH " HepnonuquKaﬂ CUCTEeMa XUMHYECCKHUX IJIEMEHTOB I[.
n. MeHz[eJIeeBa. CTpOCHI/Ie aToMOB. XuMH4YecKas CBsI3b. OKHCIAUTEIBLHO-
BOCCTAHOBUTEJIbHBIC PCAaKIINH

[lepBble MOMBITKK KiIacCU(PHUKAMK XUMHYECKUX d3JeMeHTOB. [loHsTtne o rpymmax
CXOJIHBIX DJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENbHbIE METaJUIbl, TaJOre€Hbl, THEPTHHIC
rasbl). DJIIEMEHTbI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCU/IBI.

[lepnommueckuit 3akoH. Ilepmommyeckas cucremMa XUMHUYECKHX JJIEMEHTOB [l
N. MenpaeneeBa. KopoTkomepuonnas u mHHONEpHoaHas ¢opmbl [lepuoanmueckoi
cucTteMbl XxuMHu4deckux annemMeHToB [[. M. Menneneesa. Ilepuoasl u rpynnel. Ousnueckuit
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX sjaep. M3orombl. OnekTpoHbl. CTpoeHHe
AJIIEKTPOHHBIX 000JIOUEK aTOMOB MepBbIX 20 XUMHUYECKUX 3JieMeHTOB [lepmonnueckoi
cucremMbl JI. W. MenneneeBa. XapakTEepUCTHKAa XHMMHUUYECKOIO 3JJIEMEHTA II0 €ro
nonoxeHuro B [lepuonnueckon cucreme /1. 1. Menneneesa.

BaKOHOMepHOCTI/I HU3MCHCHUA paaunyca aTOMOB XUMHUYCCKHX DJICMCHTOB,
METaJJIMYECKUX 1 HEMETAJUTMUSCKUX CBOMCTB I10 I'pyniam U rnnepuogam.

3nauenue Ilepuogumueckoro 3akoHa u Ilepuoguueckoil CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB ISl pa3BUTHUS HAyKu U npakTuku. [[. 1. MenneneeB — yu€HbIi 1 rpa)KJaHVH.

Xumuyeckass  cBs3b.  KoBajeHTHas  (mosisipHass W HEMOJSIpHAsi)  CBA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX A1EMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusa. OKHUCIMTEIHLHO-BOCCTAHOBUTCIIBHEIC PCaAKIINU. Hpoueccm
OKHCJICHHMS M BOCCTaHOBJICHUS. OKUCIIMTEIN U BOCCTAaHOBUTEIIU.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pasiioB BEIIECTB METANIOB U HEMETAIIJIOB, B3aMMOJICHCTBUE THIPOKCHIA
[IMHKAa C PacTBOpaMU KHUCJIOT M IWIEJOYEH, MPOBEICHUE OIBITOB, WILTIOCTPUPYIOIIUX
MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA (TOpEHUE, peaKIMU Pa3JIOKEHUS,
COCIMHEHUS ).

Meswcnpeomemnmnuwie céasu

Peanuzanust MeXNpeaMETHBIX CBsI3eM NpU  HM3YYEHHMM XHUMUM B 8§ KJacce
OCYIIIECTBIISICTCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATUMN, TaK U
MIOHSTUH, SIBISIOIINUXCSA CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.



O6HII/I€ CCTCCTBCHHO-HAYYHbIC ITOHATHSA: Hay‘IHbIﬁ q)aKT, IAIoTe3a, TCOpHsA, 3aKOH,
daHaJIn3, CHHTC3, KJ'IaCCI/I(bI/IKaHI/IH, IMCPUOANIHOCTD, Ha6J'HOI[€HI/IC, OKCIICPUMCHT,
MOACIIMPOBAHUC, UBMCPCHUC, MOJCIIb, SAIBJICHUC.

®duznka: MaTepus, aToM, DJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, HU30TOIIHI,
PaAMOAaKTUBHOCTh, MOJICKYJIA, SJICKTPUUCCKUN 3apsi, BEMIECTBO, TEIO, 00hEM, arperaTHOE
COCTOSIHHE BEIECTBA, ra3, (U3WYECKHWE BEIMYMHBI, CIWHUIBI H3MEPEHHS, KOCMOC,
IUTaHETHI, 3BE3161, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, tuapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIBI, IOJIC3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.

9 KIIACC
BemecTBo M XUMHYeECKasi peaKIHsA

HepI/IOI[I/ILIeCKHﬁ 3aKOH. HepI/IOI[HLIeCKaSI CHUCTCMa XHMHUYCCKHUX JJICMCHTOB I[
. MGHI[GJIeeBa. CTpOGHI/IG aTOMOB. 3aKOHOM€pHOCTI/I B U3MCHCHMHU CBOMCTB XMMHUUYECKHX
9JICMCHTOB IICPBBIX TpCX IICPHUOA0B, KA, KaJIbIIUA U UX COGI[HHCHHI?I B COOTBCTCTBHU C
ITOJIOKCHHUEM DJICMCHTOB B HepI/IOI[I/I‘-ICCKOﬁ CUCTCMC U CTPOCHHUCM HUX aTOMOB.

CrpoeHune BellecTBa: BUIBI XUMUYECKOW CBS3U. THIBI KPUCTAUNIMUYECKUX PEUIETOK,
3aBUCHUMOCTb CBOWCTB BEILIECTBA OT THUIA KPUCTALUINYECKON PEMIETKA U BUJIa XUMUYECKOU
CBSI3U.

Krnaccudukaiuys u HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. XUMHUYECKUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM  KJaccaM HEOPTaHWYECKUX COECIUHEHUH,
TEHETUYECKas CBSA3b HEOPraHMUYECKUX BEILIECTB.

Knaccudukanmsa XUMHUECKHMX pEAKUUH IO pa3IMyHbIM NpU3HaKam (10 YHUCIy U
COCTAaBY Y4YaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEMJIOBOMY 3(P(DEKTYy, O U3MEHEHUIO
CTENEHEH OKHUCIEHUS XUMHYECKHX DJIEMEHTOB, [0 OOpaTUMOCTH, [0 YYaCTHIO
KaTajan3aTopa). JK30- U S3HJA0TEPMUUECKUE PEAKINN, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsitTue o0 ckopocTM XuMHuecKod peakuuu. I[loHsiTue 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakiusx. [loHsATHE O TOMOreHHBIX M TeTEePOTrCHHBIX
peakuusax. Ilonstue o xaramuse. IloHsTne O XuMHYecKOM paBHOBeCHH. DakTopBhl,
BJIMSIOIINE HA CKOPOCTh XUMHUUYECKON PEAKIINU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC pPCaKiunu, BHCKTPOHHLIfI 0ajJaHC OKHCIHUTEIBLHO-
BOCCTAaHOBHUTEILHOM pPCaKIuu. CocraBnenue ypaBHCHI/Iﬁ OKHUCIIUTCIBbHO-
BOCCTaHOBUTCIIBHBIX peaKuHﬁ C UCIIOJB30BAHHUCM MCTOAA 3JICKTPOHHOI'O OanaHca.



TCOpI/IH BHCKTpOJII/ITI/I‘leCKOﬁ AUCCoNUaIu. SJIGKTpOJII/ITBI U HEDBJICKTPOJIUTHI.
KaTI/IOHI)I, aHUOHBI. MexaHu3M Jucconmuanm BCHICCTB C pPa3JIMYHbBIMKA  BHUJIAMHU
XUMHUYECKOM cBs3U. CTEIICHD AuncCconuanum. CunbHbIC U cl1a0bIe QJICKTPOJIUTHI.

Peakunu nonHoro oOMeHa. Y cloBusi NpOTEKaHUs PEAKIM HOHHOTO 0OMEHa, TIOJTHBIC
U COKpal¢HHbIC MOHHBIC ypaBHEHMs peakiuil. CBONCTBa KHUCIOT, OCHOBAaHUN U COJieH B
CBETE MPEACTABICHUI 00 3JEKTPOJUTUYECKON Arccounanny. KauecTBeHHbIE peakiuy Ha
noHsbl. [IoHsTHE O TMApONIU3E COJIE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJIEISIMU KPUCTALTUYECKUX PEIIETOK HEOPTaHUUYECKUX BEIIECTB —
METaJUIOB M HEMETAJUIOB (rpadura M ajMasa), CIOKHBIX BEIISCTB (XJIOpUIa HATpPHs),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTU XMMUYECKOU PeakiMu OT BO3JCUCTBUS PA3TUUHBIX
(aKkTOpOB, MCCIEIOBAaHUE BJEKTPONPOBOAHOCTH PAaCTBOPOB  BELIECTB, IIpoliecca
JUCCOLIMALIMY KUCIIOT, IIEJI0Yei U coJiel (BO3MOKHO MCIIOJIb30BAaHUE BHUIE0 MATEPUATIOB),
MIPOBEJICHUE OIBITOB, WILTIOCTPUPYIOIIMX MPU3HAKK TPOTEKAHUS PEAKIUi HOHHOTO
oOMmeHa (oOpa3oBaHHME OcajJika, BBIJCJICHUE Tas3a, OOpa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIONIUX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuil (TopeHwue,
peaKiMu Pa3JIOKEHUs, COEAUHEHUS), paCllO3HAaBaHHUE HEOPraHMYECKUX BEIIECTB C
MTOMOIIBI0 KAYECTBEHHBIX PEAKIIUI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTa/iibl M X cOeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpPHbBIC
creneHu okucienus. Ctpoenre u (GU3NUEeCKue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XVMHUUYECKHE CBOIMCTBA Ha MpUMeEpPE XJIopa (B3aUMOJICHCTBUE ¢ METAJlJIaMu, HEMETaJNIaMH,
menoyamu). XsopoBogopona. ConsiHas KHCIIOTa, XUMHUYECKHE CBOWCTBA, MOJIyYCHHE,
IpUMeHEeHHue. [[elicTBHE XJIOpa M XJOPOBOJAOPOJa Ha OpPraHM3M uelioBeka. BaxHeniune
XJIOPHUIbI U UX HAXO0XKIEHUE B IPUPOJE.

OO6mast xapaktepucTrka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTeneHn okuciieHus. CTpoeHue u pu3nYecKnue CBOWCTBA MPOCTHIX BELECTB
— KHUCJIOpOa U cepbl. AJUIOTPONHbIE MOJU(PUKALUU KHUCIOpOAAa U cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOJIOPOJ, CTPOCHUE, PU3NUECKUE U XUMUYECKUE CBOMCTBA. OKCHIBI
Cepbl Kak NPEICTaBUTENIM KHUCIOTHBIX OKcHIOB. CepHas KHCIIOTa, (U3HUECKUE U
XUMHUYECKHE CBOMCTBa (0OIIME Kak MpeICcTaBUTENs Kiacca KUCIOT M Ccrenu(uueckue).
XUMHYECKUE PEaKiuy, JIekKaIlle B OCHOBE MPOMBIIUIEHHOTO CII0C00a MOTyUYEHUs] CEPHON
KUCHOTHL. [Iprumenenne cepHoit KucioThl. Cojid CEpHOM KUCTOThI, KAU€CTBEHHAs PEaKIIus
Ha cyiabdar-uoH. Haxoxpaenwe cepbl U €€ COENMHEHUA B MPUPOJE. XHUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIEH Cpeibl COCTMHEHUSIMU Cepbl (KUCIOTHBIE AOXKIM, 3arpsi3HEHUE
BO3/yXa U BOJOEMOB), CITOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakTepuctuka 3meMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTEMEHU OKHCICHUs. A30T, paclpOCTpaHEHHE B MpuUpoje, GUsnvecKkue u
XUMHUYECKHe CBOMCTBA. KpyroBopor azora B mpupoae. AMMHAK, €r0 (PU3UYECKHE U



XUMHUYECKHUE CBOWCTBA, MojiyueHUe W npumeHeHue. Comu aMMOHHS, MX (PU3UYECKHE U
XUMHYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiysi Ha HOHbI aMMOHHsI. A30THAas
KucjaoTa, €€ ToiydyeHue, (Qu3MUecKkue W XHMHYECKHE CBOWcTBa (OOmme Kak
NPEICTaBUTEIN Kilacca KHCIOT M crnenuduyeckue). Vcmonp3oBaHue HUTPATOB M COJICH
aMMOHHS B KaueCTBE MUHEPAIBHBIX YA00peHUH. XUMUYIECKOE 3arps3HCHUE OKPY KaoIIeH
CpeIbl COSAMHECHUSMU a30Ta (KUCJIOTHBIC JOKIH, 3arps3HEHHE BO3/yXa, IOYBHI |
Bos10EMOB). Docdop, ammoTpornHbie MouduKaKu Gocdopa, puznueckne 1 XUMUIECKUE
ceoiictBa. Oxcun docdopa (V) u dochopras kuciora, uU3MUECKHE U XUMHUYCCKHE
CBOICTBa, mosyueHue. Mcnonp3zoBanue pochaTtoB B KauecTBE MUHEPAIBHBIX yI00pEHUIA.

O6mas xapaktepuctuka 3yeMeHToB [VA-rpymnmel. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE  CTEMEHU  OKUCICHMS.  YTUIEpOJ,  aUIOTPONHBIE  MOAUGUKAINH,
pacripocTpaHeHrue B Mpupoje, (GU3MYECKHEe W XHUMHUYECKHE CBOMCTBA. AacopOrus.
Kpyrosopot yriepoma B npupojae. OKcuasl yriepoaa, ux (U3NYECKHE W XUMHUUYECKHE
CBOMCTBa, JECWCTBUE HA KMBBIC OPraHU3MBbl, MOJTYUYCHUE U NMPUMEHEHHUE. DKOJIOTUUYECKUE
mpoOJieMbl, CBsI3aHHBIE ¢ OKcuaoM yriepoza (IV), rumore3a riodanbHOTO MOTEIUICHUS
KJIMMaTa, MapHUKOBBIA A(ddekT. YroabHas KuciaoTa U €€ coiM, UX (PU3HYECKUE U
XUMUYECKUE CBOMCTBA, MOJyUYeHUE U npuMeHeHre. KaduecTBeHHas peakiysa Ha KapOoHat-
noHbl. Vcnonb3oBaHnue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIILICHHOCTH U CEJIbCKOM
XO3SIMUCTBE.

[lepBoHauanbHbple TOHATHA 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCIUHCHUSIX
yriaepoaa (MeTaH, 3TaH, JTWJICH, aleTUJICH, JTaHOJ, TJIMIICPHH, YKCYCHas KHCIIOTA).
[IpupoaHbIE NCTOYHUKH YTIIEBOJOPOAOB (yrojb, MPUPOIHBIN ra3, HePTh), MPOAYKTHI UX
nepepaboTku (OCH3HMH), UX POJIb B OBITY M MPOMBIIIUICHHOCTH. [IoHSATHE 0 OMOJIOTHYECKH
BOXHBIX BEIIECTBAX: JXKHMpax, OCNKax, YrieBoJax — W WX POJIM B KU3HU YCIOBEKA.
MarepuanbHOE €JUHCTBO OPTAHMYECKUX U HEOPTaHWIECKUX COCTMHECHUM.

Kpemunii, ero ¢usznueckue U XMMUYECKHE CBOMCTBA, MOJyYCHHUE U TPUMEHECHHE.
Coenunenust kpemHusi B mpupoze. Oomue npeactaBieHus o6 okcune kpemuaus (IV) u
KpeMHHEBOUM KucioTe. CHUIMKATHI, UX HUCIOJIb30BAaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxneiimve cTpouTenbHbIE  MaTepualibl:  K€pamMuKa, CTEKJIO, IIEMEHT, O€ToH,
xene300eToH. [IpobreMbl 0e30MacHOr0 HMCMOJB30BaHUS CTPOUTENIBHBIX MAaTepUaioB B
[MOBCEIHEBHOM KU3HU.

Xumuueckuu IKcnepumenm:

U3ydeHUuE OOpa3IOB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJISHOHW KHCIIOTHI,
MIPOBE/ICHUE KAa4YECTBEHHBIX PEaKIMil Ha XJIOPUA-HOHBI W HAONIOJCHUE MPHU3HAKOB MX
MIPOTEKAHUS, ONBITHI, OTpAXKAIOIMNE GU3NUECKIE U XUMUUYECKHE CBOMCTBA TaJJOTEHOB U UX
COEIMHEHMI (BO3MOXKHO HCTOJIB30BAHKUE BUEOMATEPUATIOB), O3HAKOMIICHUE ¢ 00pa3iaMu
XJIOPUIOB (TaJOTEHUIOB), O3HAKOMJICHHE C oOOpasllaMh cepbl U €€ COeAMHEHUSIMU
(BO3MOXKHO HCIOJIb30BAaHHE BHJICOMATEPUAIIOB), HAOJIIOJCHUE Mpoliecca OOYTIIMBaHUS
caxapa IoJ| JIEMCTBUEM KOHIICHTPUPOBAHHON CEPHOM KHUCJIOTHI, U3y4CHUE XUMHYECKUX
CBOMCTB pa30aBJICHHOW CEpPHOW KHCIOThl, MPOBEICHHE KaueCTBEHHOW peaklUuu Ha



cynb(dar-uoH u HaOMOICHNE TPU3HAKA €€ MPOTEKaHUs, 03HAKOMIICHHE C (hU3MYECKUMU
cBoiicTBaMu a3zora, ¢ochopa W UX COEAUHEHUM (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEepUaNIOB), oOpas3namMu a30THbIX W (GOChHOpPHBIX yIOOpeHUM, MOJydYeHHE,
coOupaHue, pacrno3HaBaHWE W W3Y4YEHUE CBOMCTB aMMHaKa, MPOBEICHHE KAaUECTBEHHBIX
peakuuii Ha MOH aMMOHUS W (ochaT-uOH M M3YyYEHHE MNPU3HAKOB WX TMPOTEKAHMS,
B3aMMOJICUCTBHE KOHIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeIbl0 (BO3MOXKHO
UCIIOJIb30BAaHUE BHUCOMATEPUAJIOB), HW3YYEHUE MOJIeNIeH KPUCTAUIMYECKUX PEIIETOK
anMasa, rpagura, QymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCOpOIUU PaCTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YITIEM M yCTPOMCTBOM MPOTUBOTrasa, MojiyueHue, CoOOupaHue,
pacrmo3HaBaHWEe M W3Y4YCHHE CBOMCTB YIJIEKHCIOTO Ta3a, MPOBEICHHE KauyeCTBEHHBIX
peakiuii Ha KapOOHAT W CUJIMKAT-MOHBI W HW3YYEHHE TPU3HAKOB HMX MPOTEKAHUS,
O3HAKOMJIEHME  C  MNPOAYKIHMEM  CWIMKATHOM  NPOMBIIUIICHHOCTH,  PEIICHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4 0 TeMe «BaykHel e HeMeTaTbl U UX COSTUHEHUSD.

MeTaiibl 1 UX COECIMHEHUS

OOmasi XapakTepucTUKa XUMHUYECKUX AJIEMEHTOB — METAJIOB HAa OCHOBAHMHM MX
nonoxxkeuuss B llepuonnueckon cucremMe xumumueckux dneMeHToB [[. 1. MenneneeBa u
ctpoeHus aroMoB. CrpoeHue MmeTajuioB. MeTtaimdeckas CBsi3b M METAJUIMYECKas
KpUCTAJUIMYECKAss PEMETKA. ODJIEKTPOXMMHYECKAW  PSAN  HANPSHKEHHM  METAJUIOB.
dusnyeckre 1 XUMUYECKUE CBOMCTBA MeTauioB. OOIIMe CocoObl MOTYYEHHs] METAIJIOB.
[TonsiTe O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBbl
(cTamb, yyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenoynble MmeTauibl: MONOXKEHWE B llepuonnueckoil cuCTEME XUMHYECKUX
anementoB J[. W. MenaeneeBa, cTpoeHME HX aTOMOB, HAaXOXIEHHE B NPHUPOJIE.
duznyueckre W XHMHYECKHE CBoOWcTBa (Ha mpumepe HaTpus U Kanusi). OKCUIbl U
TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHne meaouHbIX METAIIOB U UX COCINHEHUI.

[IlemouyHO3eMENBHBIE METAJUIBI MAarHUM W KaJdblUUK: TojoxeHue B [lepuomnueckon
cucreme xumuueckux ameMeHToB 1. . MenaeneeBa, cTpoeHre UX aTOMOB, HAXOXKJICHUE B
npupojae. PU3NUECKME W XUMHUYECKHME CBOMCTBA MarHvsi W Kajblus. BaxuHeumue
coeIMHEHUs Kaiblusg (OKCHI, THUAPOKCUM, cojin). JKECTKOCTh BOJABI M CHOCOOBI €&
YCTpaHEHHUS.

AmomuHuii: nonoxkenne B Ilepronuueckoil cucremMe XUMUYECKHX 3JieMeHTOB [I.
N. MenpneneeBa, CTpoeHHE aroMa, HaXOXKJIeHUE B npupoje. OU3nyeckue U XUMUYECKUE
CBOMCTBa aTFOMUHUS. AM(OTEPHBIE CBOMCTBA OKCUAA U TUAPOKCH 1A ATFOMUHHUS.

Kenezo: mnonoxenne B Ilepuoamyeckoil cucreMe XHUMHYECKUX 3JIEMEHTOB /I,
N. Menpaeneesa, cTpoeHre aToMa, HaXO0XkACHUE B npupoae. OU3NYECKUE U XUMUYECKUE
cBoiicTBa xene3za. Okcunpl, ruapokcuansl U conu xenesa (II) u xenesa (III), ux cocras,
CBOMCTBA U MOJYyYEHHUE.

Xumuueckuii IKCnepUMeHm .



O3HAaKOMJIEHHE C 00pa3laMi METaJUIOB U CIUIABOB, WX (U3NYCCKUMHU CBOMCTBAMH,
U3y4eHHE  PpEe3yJbTaTOB  KOPPO3MHM  METAUIOB  (BO3MOXKHO  HCIOJIB30BaHHE
BUICOMATEPHUAIIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA KAJIbIIUA M HATPHUS C BOJOH
(BO3MOYKHO HCITOJIb30BAaHHUE BUICOMATEPHAIIOB), MCCIICIOBAaHUE CBOMCTB >KECTKOW BOJIBI,
npoIecca TOPEHUs Kemne3a B KHCIopoae (BO3MOKHO HCIOJIb30BaHHE BHICOMATEPHAIIOB),
NPU3HAKOB MPOTEKAHMs KAaYeCTBEHHBIX PEAKIMi Ha MOHBI: MarHus, KalbIUs, aTFOMUAHUS,
nmuHka, >kene3a (II) m sxemesa (I1I), memmu (II), HaGmIOMEHHWE W ONMKMCaHUE TPOIIECCOB
OKpaIlIMBaHUs TUIAMEHU MOHAMH HATpWsl, KalIus M Kalbls (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB THUIPOKCHUAA QITIOMUHUS U
TUAPOKCHIA ITMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Bakaeime MeTasibl
U UX COCTTUHEHUS.

XuMHUA U OKPYKAKIIAs cpeaa

BemecTtBa m Marepuaiiel B IIOBCEIHEBHOM JKM3HHM 4YeJOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB W XHUMHYECKHX peakiuuil B ObiTy. IlepBag mnomoips mnpu
XUMHUYECKUX 0KOTaX U OTPaBICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpyKaromed cpeasl (mpenenbHas —JAOMyCTUMAs
KOHIIeHTparusi BemecTB, namnee — I[IJIK). Pomb XUMUM B pEIICHUH SKOIOTHYCCKHUX
po0Jem.

Xumuueckuii IKcnepumernm:

u3ydeHue oOpaslloB MarepuajgoB (CTEKJIO, CIUIaBbl METAJJIOB, TOJUMEpHBIC
MaTepuabl).

Meostcnpeomemmnuie ceasu

Peanuzanust MeXNpeaMETHBIX CBsI3eéM NpU  M3YYEHHMM XHUMUM B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSATUN, TaK U
MOHSTUH, SIBISIOIIMUXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO6mue ecTecTBEHHO-HAYUHbIC MOHSATHS: HAy4HbIM (PakT, TUMOTE3a, 3aKOH, TEOPHS,
aHajqu3, CHUHTE3, Kilaccuukaius, TM[EePUOJUYHOCTh, HAOIIOJCHUE, HKCIEPUMEHT,
MOJICTTUPOBaHUE, WM3MEpPEHHUE, MOJCNb, SBJIICHUE, MapHUKOBBIM A(DPEeKT, TEeXHOJIOTHS,
MaTepuabl.

dusnka: maTepusi, aToM, d3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJA, H30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, A3JEKTPUUECKUN 3apsil, MPOBOJAHUKH, MOJYIPOBOJIHUKH,
TUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHHUE BEIECTBA,
ras, pacTBOp, pacTBOPUMOCThb, KPHUCTAUIMUECKasl pemérka, CIUIaBbl, (Qu3nueckue
BEJIMUUHBI, EIUHUIIBI HU3MEPEHUs, KOCMHYECKOE IMPOCTPAHCTBO, TUIAHEThI, 3BE3MI,
Conire.



buonorusi:  QorocunTes, abixaHue, Ouocdepa, SKOCUCTEMa, MHUHEPAIbHbIC
yI00pEeHMsI, MUKPOSJIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaAIbl, TOPHBIC MOPOIBI, IOJIC3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA IIPOI'PAMMBI 110 XUMHUHA
HA YPOBHE OCHOBHOTI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIET0 0Opa3oBaHMSI
JOCTUTAIOTCSI B XOJ¢ OOyYeHHS XUMHUU B €IWHCTBE Yy4eOHONM W BOCHHUTATEIBHOU
JESATETPHOCTH B COOTBETCTBUH C TPAJAUIIMOHHBIMU POCCUUCKHMH COITMOKYJIBTYPHBIMH U
TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, NTPUHSATHIMU B OOIIECTBE MPaBUIaMU M HOPMaMHU
MOBE/ICHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOIMO3HAHMS, CAMOPA3BUTHUS U COIMATN3AIINU
0o0yyJaromuxcs.

JIngHOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJACTBOBATHCS
CHCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIUN U PACIIMPEHHE OIBITA ICATCIILHOCTH HA
€€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMoOTHYECKOT0 BOCTIMTAHUS

LEHHOCTHOTO OTHOILUEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUYECKOMY U
HAayYHOMY HACIJI€JHI0, TOHUMaHUs 3HAUE€HUSI XUMUYECKON HAyKU B KU3HU COBPEMEHHOTO
oOlIecTBa, CHOCOOHOCTH  BIAAETh JIOCTOBEpPHOM MHpOpMalMel o0 MepeaoBbIX
JOCTHKECHHUSIX M OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MHUpa U OOIIIECTRA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

MPEJICTABICHNUS] O COUUAIBHBIX HOPMax M MPABMIIAX MEKIMYHOCTHBIX OTHOILICHHUH B
KOJIJIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, y4eOHO-
WCCIIEIOBATENIBCKOM, TBOPYECKOM W JIPyrMX BHAAX JAEATEIBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HON COBMECTHOM JIESITEIIbHOCTH MPHU BHITIOJTHEHUN YU4E€OHBIX, TO3HABATEIBHBIX
3a/1a4, BBIMOJHEHUM XHUMHYECKUX OKCIEPUMEHTOB, CO3JIaHMM Y4YeOHBIX TMPOEKTOB,
CTpEMJICHHS K B3aWMOIIOHMMAaHUIO W B3aUMOIIOMOIIM B TMPOIECCe DTOW yueOHOU
NEATEIbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE MOBEJACHUE M MOCTYIKU CBOMX TOBAPHILEH C
MO3ULIHUN HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4YE€TOM OCO3HAHUA NOCJIEIACTBUUI
MIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI



MHUPOBO33PCHUYCCKHUEC TIPCACTABJICHHUA O BCHICCTBEC U XUMHYECKOU pEaKuuu,
COOTBCTCTBYIOIIMC COBPCMCHHOMY YPOBHIO PA3BUTHUA HAYKHU U COCTABJIAIOIINUC OCHOBY JIA
IIOHUMaHUs CYHIHOCTH Haquoﬁ KapTUHBI MHpPA, I[IPCACTABICHUA 00 OCHOBHBIX
3daKOHOMCPHOCTAX PA3BUTHUA IIPHUPOABLI, B3AUMOCBA3AX YCJIIOBCKA C HpHpOI[HOﬁ cpenoﬁ, 0
POJIr XMMHH B ITIO3HAHUUN 3THX SaKOHOMepHOCTef/'I;

ITI03HABATEJIbHBIC MOTHBBI, HAIIPABJIEHHBIE HA MOJy4€HUE HOBBIX 3HAHUU MO XHMUH,
HEO0OXOAMMBbIE JIs1 OOBSICHEHUSI HAOJIOJa€MbIX MPOLIECCOB U SIBJICHUM, MO3HABATEIBHOM,
MH(POPMALIMOHHON U YUTATENIbCKON KYJbTYPHI, B TOM YMCIIC HABBHIKOB CaMOCTOSTEIBHON
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOMN JUTEPaTypO, JOCTYIMHBIMU TEXHUYECKUMU
CpeaCTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTEepec K 00yUYeHHUIO U MO3HAHMIO, JI0003HATETbHOCTh, TOTOBHOCTh M CIIOCOOHOCTD
K CaM000pa30BaHUIO, MIPOECKTHOM M MCCIEI0BATEIBCKON AESITENIBHOCTH, K OCO3HAHHOMY
BBIOOPY HANPABIEHHOCTH U YPOBHS OOYYEHHS B JAJIbHEUILIEM;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTU JKM3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKM Ha 37J0POBBIA 00pa3 >KU3HHU, OCO3HAHHUE IMOCIIEACTBUI U HENPUITHE BPEIHBIX
NpUBbIUEK  (YMOTpeOJEHUsT  aJIKOroJisl, HAapKOTUKOB, KYypEHHs), HEO0OXOAMMOCTU
coOJII0/IeHUs MTpaBUJl 0€30MaCHOCTH MPU 00OPAIIEHUH C XUMUYECKUMU BEUIECTBAMU B OBITY
Y PEAIbHOM KU3HU;

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K MPAKTHUYECKOMY H3Y4YEHHIO NIpodeccuil W Tpylda pa3iMyHOIo poja,
YBOKEHHUE K TPYJy W pe3yJibTatam TPYJOBON AESATEILHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUSI TPEIMETHBIX 3HAHUN MO0 XMMHUHU, OCO3HAHHBIA BBHIOOP WHAWBUIYATBHOU
TPAGKTOPUM TMPOAOJKEHUs] O00pa3oBaHUsI C Y4ETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOILIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCHEUTHON
npodeCCUOHAIBHOW JEATENIbHOCTA W Pa3BUTUSI HEOOXOJHUMBIX YMEHHUH, TOTOBHOCTH
aJanTUPOBATHCS B MPOGECcCUOHATBHON CPEJIE;

6) IKOJIOrHYECKOr0 BOCIIUTAHMS

HKOJIOTHYECKHU 11eJIecO00pa3HOe OTHOLIEHUE K MPHUPOAE KaK MCTOYHHMKY >KM3HU Ha
3emiie, OCHOBE €€ CYIeCTBOBAHMS, MOHMMAHUE ILIEHHOCTU 3J0pPOBOr0 M 0O€30MacCHOro
oOpaza HU3HM, OTBETCTBEHHOE OTHOIIEHWE K COOCTBEHHOMY (U3HYECKOMY U
NICUXUYECKOMY 3/J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOACHMS TMpaBUi OE30MaCHOTO
MOBE/ICHUS TIPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYalUsIX, YTPOKAIOIIUX 310POBBIO U
YKU3HU JIIOIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJIy4aeMble TIPU U3YYEHUU XUMUU, JIJISl peIIECHUs
3a7a4, CBS3aHHBIX C OKPYXKAIOLIEW NPUPOAHOM CpenoM, Ui IIOBBIIICHUS YPOBHSA
HKOJIOTMUYECKOMN KYJIBTYpbl, OCO3HAHMS TJI00AIBHOIO XapaKTepa HKOJIOTMUECKUX MPoOIeM



u HYTCﬁ HX pCHICHUA ITOCPCACTBOM MCTOJ0B XUMHHU, SKOJIOTHYCCKOTI'O MBIIIJICHWA, YMCHUA
PYKOBOJACTBOBATLCS UM B H03HaBaT€HBHOﬁ, KOMMYHI/IKaTI/IBHOﬁ u COHH&HBHOﬁ IMPAaKTHUKC.

METANIPEAMETHBIE PE3YJIBTATBI

B cocTtaBe MeTanpeIMeTHBIX PEe3yJIbTaTOB BBIACISIOT 3HAYUMBIC I (HOPMHUPOBAHHMSI
MUPOBO33pEHUs OOIlCHAYYHbIE TOHSTHS (3aKOH, TEOpHUs, MPUHIUII, TUIOTEe3a, (AKT,
CUCTEMa, TMPOIECC, IKCIEPUMEHT U JPYroe.), KOTOpPbIE HUCIOIb3YIOTCS B €CTECTBEHHO-
Hay4YHBIX Y4YEOHBIX IIpeJAMETax W IO3BOJIIIOT Ha OCHOBE 3HAHUM M3 ATUX IIPEIMETOB
dhopMUpOBaTh MPEJCTABICHUE O 1EIOCTHON HAy4YHOW KapTHHE MHUpPa, U YHHUBEPCAIbHBIC
ydeOHbIC JIeMCTBUA (ITO3HABATENIbHBIC, KOMMYHHUKATHUBHBIC, PETYJISTUBHBIE), KOTOPHIC
obecrieunBarOT (HOPMUPOBAHKE TOTOBHOCTH K CAMOCTOSITEIHPHOMY IUIAHUPOBAHUIO U
OCYILIECTBJICHUIO YU4COHOH ACATEILHOCTH.

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBUS
ba3oBble JJornueckue JeficTBUA:

YMEHHUSI MCIOJb30BATh MPUEMBI JOTMYECKOTO MBIILUICHUS MPU OCBOCHUW 3HAHWMU:
pacKpbIBaTh CMBIC] XUMHUYECKUX TMOHSATUM (BBIACISAT, HMX XapaKTepHbIC IPU3HAKU,
YCTaHaBJIMBATh B3aWMOCBSI3b C JPYTUMH TOHSTHUSIMU), HCIOJIH30BATh TOHSITHS IS
OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBJICHUWM, BHIOMpATh OCHOBAHUS M KPUTEPUU IS
KJIacCU(UKAIIUM XUMHYCCKMX BEIICCTB M XHMHYECKUX peakIui, yCTaHaBJIMBATh
MIPUYMHHO-CJICACTBEHHBIC CBSI3M MEXKIYy OOBEKTaMHU WM3YyYCHHS, CTPOUTH JIOTHUCCKHE
paccyxaeHus (MHAYKTHBHBIC, JEAyKTUBHBIC, TI0 AaHAJOTWH), JejaTh BBIBOJABI U
3aKJIFOYCHUS;

yMEHHE TMPUMEHSATH B TMpollecCe TMO3HAHUS  MOHATUSA  (IpeAMETHbIE U
METanpeIMETHbIC), CHUMBOJUYECKHE (3HAKOBBIE) MOJCIH, HCIOJb3yeMble B XUMUHU,
peoOpa3oBbIBaTh IMIUPOKO MPUMEHSIEMbIE B XUMHUU MOJIEIbHBIE TPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ 2JIEMEHTA), XUMudeckas (opMysia U1 ypaBHEHUE XUMHUYECKOU
peakIuyu — MpU pelieHUuH y4yeOHO-TO03HABATENbHBIX 3a7ady, ¢ YUYETOM ITHX MOJEIbHBIX
MPEJICTABJICHUN BBISBISITh UM XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA H3y4aeMbIX
O0OBEKTOB — XUMHUYECKHX BEMIECTB W XHUMHYECKUX PEAKIUW, BBISABISITH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBEHHBIC CBS3M W IMPOTUBOPEUMS B H3Yy4aEMbIX
rpoLeccax u sIBICHUSX.



Ba3oBnle ucciienoBareabcKkye 1eMCTBUSA.

YMCHHUC HCIIOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IIO3HAHUI,
a TaKiXKC B Ka4CCTBC OCHOBBI IJIA (1)OpMI/IpOBaHI/I$I THUITIOTC3bI 110 IMPOBCPKC IIPABUIIBHOCTHU
BBICKA3bIBACMBbIX CY)KHGHHﬁ;

NpUOOPETEHHE OIbITA MO MJIAHUPOBAHUIO, OPTraHU3AlUU U TPOBEACHUIO YUEHUYECKHUX
AKCIIEPUMEHTOB, yYMEHHE HaOJII0JaTh 3a XOJOM  MPOIECcCa, CaMOCTOSITEIbHO
IPOrHO3UPOBATh €r0 PE3yNbTar, (HOPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI 110 pe3yJbTaTaM
IPOBEIEHHOTO OMBITA, UCCIIEI0OBAHUS, COCTABJIATH OTUET O MPOAETAHHOMN padoTe.

Pabora ¢ nundopmanmeii:

YMCHHUC BBI6I/IpaTI>, AHAJIM3UPOBATE U HUHTCPIIPCTUPOBATH I/IH(I)OpMa]_II/IIO Pa3IndIHbIX
BHJIOB H (1)OpM NpcaACTaBJICHUA, IIOJIYHaCMYIO M3 PpPa3HbIX HNCTOYHHKOB (Hay‘{HO-
[NOIIyJIsIpHasA JIMTCPpaTrypa XHUMHUYCCKOI'O COACPIKAHHA, CIIPABOYHLIC HOCO6I/ISI, PECYPChI
I/IHTepHGTa), KPUTHYCCKH OLICHUBATH IIPOTUBOPCUYUBYIO U HCAOCTOBCPHYIO I/IH(i)OpMa]_II/II-O;

YyMEHUE TIPUMEHATh pPa3jUvHbBICE METOABl W 3alpoChl TPU TIOMCKE H OTOOpE
nH()OpPMAITMU ¥ COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX ISl BBITIOJHEHUS yI€OHBIX U
MMO3HABATEIIbHBIX 3aJlad  OMPENCIEHHOTO THUMA, MPUOOpPETEHHWE OmbITa B 00JIACTH
WCITOJTB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAZICHUE KYJIbTYPOU
AKTUBHOTO WCTIOJIB30BAHUS PA3JMYHBIX TOUCKOBBIX CHUCTEM, CaMOCTOSTEIHHO BHIOMPATH
ONTUMaJIbHYI0 GopMy TNpeAcTaBieHUs HHQOpMalMK W WUIIOCTPUPOBATH pEIIacMbIC
33/1a4M HECJIOKHBIMH CXEMaMH, JauarpaMMamu, ApyruMu ¢opmamu rpadukd U HX
KOMOMHAIIUSIMU;

YMEHHE UCTOJIb30BaTh U aHAIM3UPOBATH B MpOIlecce YUEOHON U MCCIIe0BATEIhCKOM
ACSITENbHOCTH WH(OPMAIMIO O BIUSHUM TPOMBIIUIEHHOCTH, CEIbCKOTO XO3SHUCTBA U
TPAHCIIOPTa HA COCTOSIHUE OKPYKAIOIEH MPUPOIHON CPEIBI.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

YMEHHUs 3a/aBaTh BOMPOCHI (B XoJe auaiora u (Wiau) AUCKYCCHH) IO CYIIECTBY
o0cyxnaeMoil TeMbl, (HOPMYIUPOBATh CBOU MPEIOKEHHUS OTHOCUTEIHHO BBITIOJHEHUS
MPEIIOKEHHON 3a/1a4u;

YMEHUSI TPEJCTABISATh MOJYyYEHHBIE PE3yIbTaThl MO3HABATEIHLHOU ACSITEIHHOCTH B
YCTHBIX W TIMCHBMEHHBIX TEKCTaX; JeiaTh MPE3CHTANI0 pPEe3yJbTaTOB BBITIOJHCHUS
XUMHUYECKOTO DJKCIMEepUMEeHTa (J1a00opaTOPHOTO OIbITa, JA0OpaTOpPHON paboTHl 1O
MCCJICIOBAHHUIO CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

yMEHUsI  y4eOHOro  COTpYAHMYECTBA CO  CBEPCTHUKAMHM B  COBMECTHOM
MO3HABATEIIbHOW W HCCIIEIOBATENILCKOM JEATEIbHOCTH IPU PEUIEHWH BO3HUKAIOIINX
npo0JeM Ha OCHOBE y4éTa OOLIMX MHTEPECOB U COIJIACOBAHUS MO3UIMHI (00CYXKIEHHUS,



OOMEH MHEHUSMH, «MO3TOBbIE IITYpPMbD», KOOPJIMHAIUS COBMECTHBIX JIEHUCTBUH,
ornpeJereHre KPUTEPUEB 110 OILICHKE KaueCTBA BBITOJHEHHOU paboThl U JIpyTHUe).

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

YMEHHE CaMOCTOSITENIbHO  OMNPENENsATh ILEAU  JEATENIbHOCTH, IUIaHUPOBATh,
OCYUIIECTBJISATh, KOHTPOJUPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNIbHOCTh, BBIOUpaTh Haumbojee H(PEeKTUBHbIE CHOCOOBI pEIIeHUs YYCOHBIX U
NO3HABATEIbHBIX  3aJlad, CaMOCTOSITEIbHO  COCTaBJISITh WM  KOPPEKTHUPOBATh
MPEVIOKEHHBIM aJITOPUTM JICMCTBUM TIPU BBIMIOJHEHUU 3aJaHAM C YYETOM MOJTYUECHUS
HOBBIX 3HAHUU 00 WU3y4aeMbIX OOBEKTAaX — BEIIECTBAX W pEAKIMIX, OIEHUBATH
COOTBETCTBHE IIOJIYYEHHOIO PE3yJibTaTa 3asBJICHHON LEIHW, YMEHHE HCIOJIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, MPe/IJlaraeMbIe B YCIOBUU 3a/IaHUI.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeamMeTHBIX Pe3yJbTaTOB IO OCBOCHHUIO OOS3aTENIBHOIO COJEp KAHMS,
YCTaHOBJICHHOT'O JTaHHOM (eaepaibHOM paboyeil MporpaMMoi, BBIACISIIOT: OCBOEHHbBIE
OoOy4YaroIIMMUCsl Hay4YHbI€ 3HAHUSA, YMEHUS M CHOCOOBI NEWCTBHM, crielupuyecKue s
MpEeAMETHON 007acTH «XUMUS», BUIBI JEATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHMSI, €TI0
MHTEpHpETaluy, NpeoOpa3oBaHUI0 M TMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX
CUTyalUsX.

K koHiy oOyudeHuss B8 kJiacce nmpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

PaCKpbIBATh CMBICII OCHOBHBIX XHMHWYECKHX IIOHATHUH: aTOM, MOJIEKYJA, XUMHUYECKUU
AJIEMEHT, ITPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH (OJHOPOIHASA U HEOJHOPOAHAS),
BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAs U MOJIEKYJISIpHAs Macca, KOJIUYECTBO BEIECTBA,
MOJIb, MOJSIpHAsA Macca, MaccoBas 01 XWUMHUUYECKOTO DJJEeMEHTa B COCIUHEHUHU,
MOJISIPHBIN 00BEM, OKCHI, KUCJIOTA, OCHOBAHUE, COJb, DJIEKTPOOTPUIIATEIILHOCTh, CTEIICHb
OKHUCJICHUS, XUMHUYECKas pEakius, KilacCu(uKanus peakiuid: peakiuul COCTUHEHUS,
pEeaKIMK Pa3IoKEHUs, PEAKIIUU 3aMEIIEHUs, PeaKIIM 00MeHa, SK30- U IHIOTEPMHUIECCKUE
peakiuu, TeroBo 3(¢eKT peakiuu, siApo aToMma, JIEKTPOHHBIM CJI0M aToMa, aTOMHas
opOuTalb, paanyc aToMa, XUMHYECKas CBs3b, MOJSpHAs W HEMOJISIpHAs KOBaJEHTHAs



CBA3b, HWOHHAasl CBS3b, HOH, KaTHUOH, AaHHMOH, pacTBOpP, MaccoBas [J0Ji1 BEIIECTBa
(IporeHTHasE KOHLIEHTpAIsi) B PacTBOPE;

WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX IOHATHM M TPUMEHATh 3TH
NOHSATHS MPU ONKMCAHUY BEIIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISI COCTAaBJICHUs (DOPMYJT BEIIECTB U YpaBHEHUN
XUMHYECKUX PEAKLINN;

OMpeNeNsITh BaJCHTHOCTh aTOMOB DJJEMEHTOB B OWHApPHBIX COCIMHEHMSIX, CTENEHb
OKHCIIGHUSI JJIEMEHTOB B OWHApHBIX COCAMHEHUAX, NPUHAMICIKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEOUHEHHM 1o ¢opMyiaMm, BHA XUMHUYECKOH CBS3H
(KoBaJieHTHas! U MIOHHAsI) B HEOPTAaHUYECKUX COCANHEHUSX;

packpeiBath cMmbici [lepmogmueckoro 3akona /J[. WM. MenneneeBa: AEMOHCTPUPOBATH
MMOHUMAHUE TEPUOJNYECKON 3aBUCHUMOCTU CBOMCTB XUMHYECKHX JJIEMEHTOB OT HX
nonoxeHnuss B Ilepuonuueckoil cucTeMe, 3aKOHOB COXPAHEHHMS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO YUYEHMsI, 3aKOHA ABOTaipo;

ONMHCHIBATHL W XapakTepuszoBaTh TaOmuuHyio ¢opmy Ilepuonuueckoit  cUCTEMbI
XUMUYECKUX DJIEMEHTOB: pa3inuyaTh TIOHATHUS «rJaBHas mnoarpynna (A-rpynma)» u
«mobounas mnoxarpynmna (b-rpymma)», Maneie W OOJbIIME TEPUOJBI, COOTHOCUTH
o0o3HaueHHUsA, KOTOpble uMeroTcss B Tabmuue «llepumommueckas cucreMa XHMHYECKUX
snementoB J[. WM. MenneneeBa» € YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHUX OJJIEMEHTOB (COcTaB M 3apsja  sApa, oOlIee YHCIO JJIEKTPOHOB MU
pacupeesieHue uX Mo AIEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XMMUYECKHE DSJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMHUYECKUE
peakuuu (IO YHMCIy M COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIMIOBOMY
s dexry);

XapakTepru30oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  NOATBEpXKJasi  OMNHCaHWEe  MpPUMEpaMU  MOJEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

IIPOTHO3MPOBATh CBOMCTBAa BEUIECTB B 3aBHCUMOCTH OT HX KAadye€CTBEHHOIO COCTAaBa,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKHUX MPEBPAILCHUIN B Pa3JIUYHBIX YCIOBUSAX;
BBIYMCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO
JOJII0 XMMHUYECKOI0 3JIEMEHTa Mo (QopMyJie COEIUHEHHs, MAaCCOBYIO JOJI0 BELIECTBA B
pacTBoOpe, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM pEaKIuu;

MIPUMEHSTh OCHOBHBIEC OIEpPALUHM MBICIUTEIBHON AEATEIbHOCTA — AaHaJIUu3 U CHUHTE3,
cCpaBHEHUE, 00O00IIEeHHE, CHCTeMaTH3aluI0, KJIACCU(UKALMIO, BBISBICHUE NPUYUHHO--
CIEICTBEHHBIX CBA3€M — 11 W3YyYECHUS CBOWCTB BEIIECTB M XMMHUYECKHUX PpPEaKIUH,
€CTECTBEHHO-HAYYHbIE€ METOJ/bl MO3HAaHUS — HAOJIOJIEHUEe, U3MEPEHHE, MOJICIUPOBAHME,
AKCTIEPUMEHT (pEasIbHbIN U MBICJIEHHBIN );

cleoBaTh  MpaBWJIaM  [OJb30BAHMUS  XMMHYECKOM MOCYyAOod H  JIabOpaTOpHBIM
o0opyJoBaHUEM, a TaKXKe MpaBuiaaM OOpalleHusi C BEUIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMU TI0 BBITIOJHEHUIO Ja0OPATOPHBIX XMMHYECKUX OTMBITOB MO TMOJYyYECHUIO U
coOMpaHui0 Tra3000pa3HBIX BELIECTB (BOJOpPOAAa U  KHCIOpPOJAa), MPUTOTOBJICHUIO
pPacTBOPOB C ONMPEAECIEHHON MACCOBOW J0JIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U
IIPOBOJIUTH XUMHYECKHE HKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB WIECJIOYEH U
KHCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JTakMyc, peHonTaienH, METUIIOPaHK U IpyTHe).



K koniy oOyudenuss B9 kJiacce nmpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUIM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX MOHATUM: XUMHUYECKHM SJIEMEHT, aToM,
MOJIEKYJIA, MOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHULIATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas PEeaKIUsi, XUMUYECKas CBS3b,
TEIUIOBOM 3 deKT peakiuu, MOJb, MOJSIPHBIH 00BEM, pacTBOp, AIIEKTPOJUTHI,
HEDJICKTPOJIUTHI,  DJIEKTPOJIUTHUECKAs AUCCOIMAIINS, pEakIud HOHHOro oOMeHa,
KaTajn3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble W HEOOpAaTHUMbIE PEAKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTaHOBJICHUE, AJNIOTPOIHUs, aM(OTEPHOCTh, XUMUYECKas CBs3b (KOBAJIEHTHAsI, HOHHAS,
MeTaJuIMuecKas), KpUcTajuiMueckas pemiéTka, KOppo3us METaiOB, CIUIaBbl, CKOPOCTb
XUMHYECKOU peakinu, MpeaeiabHo aomycrumas konuentpanus [1/IK BemiecTsa;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHYECKHUX IMOHATHM W TPUMEHSTh 3THU
MOHATHSI TIPYU ONKMCAHUU BEILIECTB U UX NPEBPAIICHUN;

HCII0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY ISl COCTaBJICHHS (DOPMYJT BEIIECTB U YpaBHEHU
XUMHAYECKUX PEAKLINN;

ONpENENsITh BaJEHTHOCTh U CTENEHb OKHCIECHUS XUMUYECKUX AJIEMEHTOB B COEIMHEHUSIX
Pa3JIMYHOrO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY KJIACCY COECIMHEHUU
no dopMynam, BHJ XUMHUYECKOW CBsI3M (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKas) B
HEOPraHWYECKUX COCAMHEHUSX, 3aps] UOHA 110 XUMHUYECKOU (popMyIie, XapaKTep Cpebl B
BOJIHBIX PAacTBOpax HEOPraHUYECKUX COCIUHEHUHN, THUIN KPUCTAJUIMYECKOM PpEIIETKU
KOHKPETHOTI'O BEILIECTBA;

packpeiBath cMbIch Ilepuoanueckoro 3akona 1. 1. Menneneesa u 1eMOHCTPUPOBATH €TO
MOHUMAaHUE: ONMHUCHIBATH M XapaKTepus3oBaTh TabmuuyHyro ¢opmy I[lepuonnueckon
CUCTEMbI XMMHUYECKHUX JJIEMEHTOB: Pa3JIMyuaTh MOHATUS «TJ1aBHas moAarpynna (A-rpymnmna)»
u «mobounas mnonarpynmna (b-rpymma)», manbie u  OOJBIIME TMEPUOMABI, COOTHOCHUTH
0003HAYEHHUs, KOTOpbIE UMEIOTCA B NEPUOAMYECKON Tabiuie, C YUCIOBBIMU
XapaKTEpUCTUKAMU CTPOCHUSI AaTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3aps]l sapa,
oOlee 4Yucio 3JIEKTPOHOB M PACIPENECICHUE UX MO AJIEKTPOHHBIM CIIOSIM), OOBSICHATH
oOl1ue 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB M UX COEAUMHEHUH B Mpejenax
MaJIbIX MIEPUOJIOB U IJIABHBIX MOATPYMI C Y4ETOM CTPOCHUS UX aTOMOB;
KJIACCU(PUIIMPOBATh XMMUYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIEeCTBA, XWMUYECKHE
peakuuu (IO YUCIYy M COCTaBYy YYacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEMIOBOMY
s¢deKTy, 10 U3MEHEHUIO CTENEHEW OKUCIICHNUS XUMHUUECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBAThH) 00IIME U CHEIU(UUECKIE XUMUUYECKUE CBOWCTBA MPOCTHIX
U CJOXHBIX BEILECTB, MOATBEPKAsl OMKHCAHUE MPUMEPAMH MOJICKYJSPHBIX M HOHHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

COCTAaBJISITb YPABHEHHS BJIEKTPOJUTHYECKON AUCCOLMALMMA KHUCIIOT, LICIOYEH U COJIEH,
MOJIHBIE M COKpAIIEHHBIC YpaBHEHUS PEAKIMA MOHHOTO OOMEHa, YPaBHECHHs PEaKIIHii,
MOATBEPAKIAIOIINX CYIIECTBOBAHNE I'€HETHUYECKON CBA3M MEXKIY BEIIECTBAMU PA3ITUUYHBIX
KJIACCOB;



pacKpbiBaTh CYIIHOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OanaHca 3TUX PEeaKIni;

IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PAa3IUUHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEUIECTB, MacCOBYIO
JOJI0 XUMHUUYECKOTO 3JeMEHTa 1Mo (opMysie COSAWHEHHs, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOAUTH PACUYETHI 110 YPAaBHEHUIO XUMUYECKOH PeaKInu;

coOnrofaTh TpaBWia  IOJB30BAHMS ~ XMMHUYECKOHM TMOCyqo W 1a00paTOpHBIM
o0opy/noBaHMEM, a TakKe IMpaBWiIa OOpalleHHs C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMHU IO BBITIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB IO MOJYyYEHUIO U
cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO ra3a);

MPOBOANTH PEAKIUU, TMOATBEPKAAIOIINE KAauyeCTBEHHBIH COCTAaB Pa3jIMUYHBIX BEIIECTB:
pacno3HaBaTh OIBITHBIM MYTEM XJOpPUA-, OpoMHA-, HOAMI-, KapOoHart-, (docdar-,
CWJIMKAT-, CyJb(dar-, THIPOKCU]I-UOHBI, KATHOHBI aMMOHMSI 1 MOHBI U3YUYE€HHBIX METAJIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILECTB;

IPUMEHSATh OCHOBHBIE OIEpallMM MBICIUTEIbHON AESITENBHOCTU — aHAIW3 M CHUHTE3,
CpaBHEHHE, 0000IIeHNE, CUCTEMATU3AlINIO, BBISBICHUE PUUMHHO-CIIEACTBEHHbBIX CBSI3EH
— JUIsl M3YYEHHs CBOMCTB BEIIECTB M XHUMHUYECKHUX pEaKlui, €CTEeCTBEHHO-Hay4YHbIE
METO/Ibl IO3HAHUS — HAOIIOICHHUE, U3MEPEHUE, MOJICITUPOBAHHE, SKCIIEPUMEHT (peaibHbIN
Y MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC

Ne || HammeHoBaHuMe pa3enoB U TEM MPOTPAMMBI

/o

KomuyecTBO Yacos

OnextpoHHbIe (HU(POBHIE)

Bcero| Konrponbusie | IIpakTrueckue o0pazoBatesbHEIE PECYPCHI
paboTHI paboThI
Paznean 1. IlepBoHayajibHbIe XMMHUYECKHE TIOHATHS
1.1 |Xumus — BakHas 00JaCTh €CTECTBO3HAHUS U 5 BBEJINTE 2 [[BubaunoTeka [IOK
MIPAKTHYECKOH EeATEeIPHOCTH YeJIOBEKa 3HAaYCHUE https://m.edsoo.ru/7f41837c]]
1.2 ||BemecTBa n XUMHUYECKHE PEAKITHH 15 1 BBECJIUTE [[BubaunoTeka [JOK
3HAYEHHE https://m.edsoo.ru/7f41837c]]
Hroro mo pazmemny 20
Pazgen 2. BaxkHeiinue npeacTaBuTeId HEOPTaHUYECKUX BELIECTB
2.1 |Bo3znyx. Kucnopon. [Tonarue 06 okcumax 6 BBEJIUTE BBEJIUTE [[BubamoTeka LJOK
3HAYCHUE 3HAYCHUE https://m.edsoo.ru/7f41837c]]
2.2 |Bomopon. IloHaTHE 0 KUCTOTAaX U COJISAX 8 BBEJINTE 1 [[BubanoTeka [JOK
3HAYCHUE https://m.edsoo.ru/7f41837c]]
2.3 |Boma. PactBopsl. [ToHsTHE 00 OCHOBaHMSX 5 1 1 [[BubanoTeka [JOK
https://m.edsoo.ru/7f41837c]]
2.4 |OcHOBHBIC KJIACChl HEOPTAHMYECKUX 11 1 1 [[BubamoTeka [JOK
COEIMHEHUI https://m.edsoo.ru/7f41837c]]
Hroro no paznemny 30

Paznen 3. Ilepuoanuecknii 3akon u Ilepuoanyeckasi cucreMa xumuueckux 3jeMeHToB /. U. MenaeneeBa. CTpoeHne aToMOB.
XumMuveckas CBsizb. OKMCIUTETIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMU

3.1 |[lepuoanueckuii 3akoH u Ilepronnueckas
CHUCTEMa XMMHUYECKHUX dJIeMeHTOB /[[. 1.
MenneneeBa. CTpoeHue aroma

7

BBEJIUTE
3HauCHUE

BBEJIUTE
3HauYCHHUE

[[BubanoTeka [JOK
https://m.edsoo.ru/7f41837c]]
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Ne | HammenoBanue pa3/ieioB U TEM MPOTPaMMBbI KomnnuecTBo yacos DneKTpoHHBIE (IUPPOBHIC)
n/n Beero|| Kontponbasie | IIpakTnueckue 0bpazoBaTenbHbIe PeCypCh!
paboTHI paboThI
3.2 |Xumuyeckas cBsizb. OKHCIUTENIBHO- 8 2 BBEJIUTE [[bubmuoTexa [IOK
BOCCTAHOBHTEIIBHBIC PEAKIHH 3HAYCHUE https://m.edsoo.ru/7f41837c]]
Hroro no pazneny 15 [[Bubmmoreka [JOK
https://m.edsoo.ru/7f41837c]]
Pe3epBHOE Bpems 3 BBEIIUTE BBEJIUTE [[Bubmmoreka [JOK
3HAYCHHUEC 3HAYCHHUE https://m.edsoo.ru/7f41837c]]
OBUIEE KOJIMYECTBO YACOB I10 68 5 5
[TPOI'PAMME
9 KUIIACC
Ne HaumenoBanue pazzienoB U TeM IpOrpaMMbl ‘ KonuuectBo yacoB ‘ OnexTpoHHbIe (HU(POBbHIE)
n/m Bceero| Konrposbnsie | IIpaktuyeckue obpasoBatelbHbIe PeCcypChI
paboThI paboTHI
Paszgea 1. BemiecTBOo M XMMHUYeCKHE peakul
1.1 |IToBTOpeHue u yrayOaeHue 3HAaHUH OCHOBHBIX S 1 BBE/IUTC [[bubmmoreka [IOK
pa3JelioB Kypca 8 Kiiacca 3HAYCHNC https://m.edsoo.ru/7f41a636]]
1.2 ||OcHOBHBIC 3aKOHOMEPHOCTH XMMHUYECKUX peakuuii | 4 BBCIUTE BBE/IHTE [[bubmmoTexa [IOK
3HAYCHHUC 3HAYCHHUC https://m.edsoo.ru/7f41a636]]
1.3 | DnexkTponHuTHYECKas TUCCOIUAIINS. XUMHYCCKHEC 8 1 1 [[BubamoTeka LJOK
pCaKIuu B pacTBOPAx https://m.edsoo.ru/7f41a636]]
Hroro no paznemny 17
Pa3nen 2. HemeTa/lsIbl M HX COECTUHEHUS
2.1 |O6mas xapakTepuCcCTHKa XUMUIECKIX HJIIEMEHTOB 4 BBE/IUTC 1 [[bubmmoreka [IOK
VIIA-rpynmsL. ["anoreHs 3Ha4CHUC https://m.edsoo.ru/7f41a636]]
2.2 |OO0mas XxapakTepuCTHKa XUMUIECKUX HJIIEMECHTOB 6 BBEJIUTE BBEJIMTE [[bubmuorexa [JOK
VIA-rpymmel. Cepa u €€ coeTuHeHUs 3Ha4YCHUC 3Ha4eHHe  ||https://m.edsoo.ru/7f41a636]]
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Ne HanMenoBaHue paszienoB U TEM MPOTPaMMBI KonuuecTBo uyacoB ‘ DnexTpoHHbIe (IU(POBHIE)
n/m Bcero| Konrposbusie | IIpaktuyeckue 0bpasoBaTeNbHbIE PECYPChl
paboThI paboThI
2.3 |OO1mas XxapakTepUCTHKa XUMUYECKUX JIEMEHTOB 7 BBEJIUTE 1 [[Bubmmoreka [JOK
VA-rpynmbl. A30T, Gocop U UX COSTUHCHHUS 3Ha4YCHHE https://m.edsoo.ru/7f41a636]]
2.4 |OOmas XxapakTepuCTHKa XUMUICCKUX JIIEMECHTOB 8 1 2 [[bubmuorexa [JOK
IVA-rpymmbl. YTaepon u KpeMHHH U UX https://m.edsoo.ru/7f41a636]]
COCTMHCHHUS
Hroro 1o pasaerny 25
Paznxen 3. MeTasuibl 4 X COeAMHEHUS
3.1 |O0uIue cBOMCTBAa METAJIOB 4 BBEJIUTE BBEJIUTE [[Bubmmoreka [JOK
3HAYCHUE 3HAYCHHUE https://m.edsoo.ru/7f41a636]]
3.2 |BakHeiiIme METaIbl U UX COCIUHCHUS 16 1 2 [[bubauoreka [IOK
https://m.edsoo.ru/7f41a636]]
Hroro 1o pasaeny 20
Paznen 4. Xumus 4 OKpy:kawIuas cpeaa
4.1 |[BemecTBa U MaTepHallbl B )KM3HU YCIIOBEKA 3 BBEJIUTE BBEJIUTE [[bBubmmoreka [JOK
3HAYCHUE 3HAYCHHUE https://m.edsoo.ru/7f41a636]]
Hroro o pazneny
PesepBHOE Bpems BBEAUTC BBE/UTE [[bubmmoreka [IOK
3HAYCHUE 3HAYCHHUE https://m.edsoo.ru/7f41a636]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME || 68 4 7
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