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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma mo XuMUM Ja€T TPEIACTABICHHWE O LENsAX, OOIIel cTpareruu oOydeHHs,
BOCIIMTAaHUS W Pa3BUTHS OOyJarOIUXCsS CpPEACTBAMU YYEOHOTO TIpeAMEeTa, yCTaHABIMBACT
00s13aTeNIbHOE TIPEMETHOE COAEpIKaHue, MPEAyCMaTPUBAET PACIPEICICHUE €ro MO KJaccaM H
CTPYKTYpUPOBaHHUE IO pa3zaeiaM M TeMaM MPOTpaMMBbl 0 XUMHH, OTPEACIISeT KOJMUECTBEHHbIC
U KauyeCTBEHHbBIE XapaKTEPUCTUKH COJAEpKAHUSA, PEKOMEHIYEMYIO I10CIIEJOBATEIbHOCTD
W3YYCHUS XUMHUHU C YIETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3CH, JIOTUKA Y4€OHOTO
IpoLecca, BO3paCTHBIX 0COOEHHOCTEN 00ydaroluxcsl, ONPEesieT BO3MOKHOCTU IpeaMeTa s
peannzanuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHOM MporpamMMbl Ha
YpOBHE OCHOBHOTO 00111ero 00pa3oBaHusl, a TakKe TpeOOBaHUM K pe3ylbTaTaM 00ydeHUs XUMUU
Ha YpOBHE IieJied M3y4eHMs] IMpeiAMeTa M OCHOBHBIX BHAOB Y4eOHO-IIO3HABATEIbHOMN
JEeSITEIbHOCTH 00Y4YaroIerocst o OCBOCHHUIO Y4€OHOTO COJIepKaHusI.

3HaHME XUMUU CIIY’)KUT OCHOBOM JUIsl (POPMUPOBAHUS MUPOBO33PEHUS 00Y4aOILErocs, €ro
MIPEJCTAaBICHUI O MaTEPUATBHOM EJMHCTBE MHPA, BAXKHYIO POJIb HTPAIOT (OPMHUPYEMbIE XUMUEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIIOIMH BEIIECTB B MPUPOAE, O MyTAX
pemieHus THOOANbHBIX MpPOoOJieM YCTOWYMBOTO pa3BUTUS UEJIOBEYECTBA — CHIPHEBOH,
SHEPreTHYECKOM, MUIIEBOI U SKOJIOTHUECKON 6€30MacHOCTH, MPOOIIEM 3JpaBOOXPAHEHNUS.

N3ydenue xumuu:

CIOCOOCTBYET pealu3alli BO3MOXHOCTEH Il caMOpa3BUTHUS M (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMHUPOBAHHUE MBIIICHUS] 1 TBOPUYECKUX CITOCOOHOCTEH 0Oydarommxcs,
HAaBBIKOB MX  CaMOCTOSTEJIbHOM  y4eOHON  NeATeNbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEIHEBHOM JKM3HM, TaK U B
npodeccruoHabHOMN 1eATENbHOCTH;

3HAKOMHUT €O CHEIU(PHUKON HAYyYHOTO MBIIUICHHUS, 3aKJIaJbIBAa€T OCHOBBI LIEJIOCTHOTO
B3IJIs1a HA €IMHCTBO MPUPOJIbI U YEIIOBEKA, SBIISETCS OTBETCTBEHHBIM ATANOM B (DOPMUPOBAHUU
€CTECTBEHHO--HAYYHOU! IPaMOTHOCTH 00yUYaIOUINXCS;

croco6cTByeT (OPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAyYHBIM
3HaHMUSM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIAJ] B JKOJOTMYEcKoe oOpa3oBaHUE
00yJaroImxcsl.

JlaHHble HaIpaBiieHUs B OOy4e€HUM XUMHH O0OeCredMBaroTCs CHelU(UKON coaep:KaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJaroruuyeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30B0Oii HAYKH XUMHUU Ha ONPEEIIEHHOM 3Tare e€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHHUE
00y4aromMMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHSATHIA XUMUHU, OCHOB HEOPraHMYECKOW XUMUU U
HEKOTOPBIX OTACITBHBIX 3HAYMMBIX OHATHIH OPraHU4eCKON XUMHUH.

CtpykTypa coaepkaHHs MPOrpaMMbl 110 XUMHUH CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaepkaHUE CKJIAJbIBAETCS U3 CUCTEMBbl MOHATUH O XMMHYECKOM
JJIEMEHTE U BEUIECTBE M CHUCTEMbl INOHATUH O XuUMUYecKoW peakuuu. OOe 3T CUCTEMBI
CTPYKTYPHO OpPIaHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIbHOIO Pa3BUTHSA 3HAHWNW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHUsI KAK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHsI O CTPOCHHH aTOMa U XUMUYECKOH CBA3H;

— IPEJCTABIEHUN 00 3NEKTPOIUTHUECKOH IMCCOLMALIMNU BEIIECTB B pacTBOpaXx.

TeopeTnueckue 3HaHUS pPAcCMaTPUBAIOTCS HA OCHOBE SMIIMPHUYECKH MOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBITIONTHSAS (DYHKIMU OOBSICHEHUS W TPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEU
MPAKTUYECKOT0 MPUMEHEHHUS U TIOJYyYeHHs U3yJaeMbIX BEIIECTB.

OcBoeHHMe MpOrpaMMbl MO XUMHUHU CIOCOOCTBYET (HOPMHUPOBAHUIO MPEJICTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOJBL,
LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAaHHUIO U METOJaM MO3HaHUs B Hayke. M3ydyeHue xumun
MPOUCXOJUT C TPUBJICYCHHEM 3HAHUM U3 paHee MU3YYEHHBIX Y4YEOHBIX MPEMETOB:
«Oxpyx)armuit Mupy», «bronorus. 5—7 kmacce» u «®duszuka. 7 Kmacey.

[Ipu u3ydeHnn XUMHH IPOUCXOIUT (OPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKONW HAyKH KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON EATENbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajadya y4eOHOro IpeaMera COCTOUT B (POPMHUPOBAHUU
CHCTEMbl XMMHUYECKHX 3HAHUN — BaKHEMIIUX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHNH MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
PUOOLIEHUN K HayYHbIM METO/IaM IO3HaHUs NPU U3YYEHUU BEIIECTB M XUMUUECKUX PEAKLIUH, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATENIbHBIX YMEHMH M HUX IPUMEHEHHMM B Yy4yeOHO-
[I03HABATEIbHON M y4eOHO-UCCIEeI0BATEIbCKON JEATENbHOCTH, OCBOCHUH MPAaBUI 0€30I1aCHOTO
oOpalleHHs ¢ BelECTBAMHU B [IOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHUM XMMHMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHME
IpUOOpeN Takue Lel, KakK:

— (opMUpPOBaHHE MHTEIIEKTYaJbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaM00Opa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY IPHHATUIO pELIEHUH, CHOCOOHON ajanTHpoBaThCs K
OBICTPO MEHSIOIIKUMCS YCIOBHSM KU3HU;

— HAamnpaBJICHHOCTh OOyuYeHHMs Ha CHUCTeMaTH4ecKoe NpuoOllieHue oOydaroummxes K
CaMOCTOSITEJIbHOW ~ MO3HABATEJIbHOM  JEATENbHOCTH,  HAy4YHbIM  METOAaM  IO3HaHMS,
(opMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHue YCIOBMM, CIOCOOCTBYIOIIMX HPUOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HON NeATENbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEpPCAIbHOE 3HAYSHUE /sl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBaHue 00mIel (PyHKIMOHATBHONW M €CTECTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciae YMEHHH OOBACHATh M OLEHHUBATH SBJICHHS OKPYKAIOLIErO MHUpA, MCIOJIb3Ys 3HAHUS U
OMBIT, TOJYyYEHHbIE MPH H3YUYEHHUH XUMHUHU, TNPUMEHATh HMX MpH pelieHuH mpolieM B
MOBCEHEBHOM JKU3HU U TPYIOBOM JAEATENLHOCTH;



— gopmupoBaHue y 00YJAOIIUXCS TYMAHUCTUICCKUX OTHOIICHUM, TOHUMAHUS [IEHHOCTH
XUMHYECKUX 3HAHHWKA JJI BBIPAOOTKH 3KOJOTHYECKH I€IeCO00pa3HOro TMOBEIEHUS B OBITY U
TPYIOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOLIECH MPUPOIHON
Cpenpl;

— pa3BUTHE MOTHUBAIMU K 00YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
pOQHIIS U HAPABICHHOCTH JalbHEHIIIEro oOydeHusl.

OO61iee 9nCiIO 4acoB, OTBEAEHHBIX IS M3YYCHHUS XMMHUH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanHus, coctaBiser 136 gacoB: B 8 kinacce — 68 wacos (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIO).



COJEP/KAHUE OBYYEHMUA

8 KUIACC

IlepBoHaYa/IbHBIE XUHMHYECKHUE IOHATHUS

[Ipenmer xumuu. Posib XMMUH B KWU3HM 4YEJIOBEKA. XHUMHUS B CHUCTEME HayK. lTeina u
BemiecTBa. Pu3nueckre CBOWCTBA BEIIECTB. ArperaTrHoe coctosiHue BemiecTB. [lonsarue o
METOJIaX MOo3HaHUs B XuMuH. UucTeie BemecTBa 1 cMecu. CriocoObl pas3iesieHus: CMeceu.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKUE 3IeMeHThl. CHMBOJBI XHMHUYECKHX 3JIEMEHTOB.
[IpocThie U cioXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHAS aToMHasi Macca. OTHOCUTEbHAS MOJIEKYJISIpHAS
Macca. MaccoBast J10JisI XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo ¢popMysiaM XUMUUECKUX COSTMHEHUH.

Ousznueckue M XUMHUUYECKHE SIBJICHUSA. XUMHUYECKas peakius U e MNpu3HaKd. 3aKOH
COXpaHEHHUsI MacChl BEMIECTB. XUMHUYeCKrue ypaBHeHUs. Kilaccudukanus XuMUUECKHX peakIui
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYI0#, mpaBuiamMu paboTel B 1abOpaTOpuu W MpuEMaMu
oOpareHus ¢ 1a00paTOpHBIM O0OpPYIOBAaHHEM, M3YUYCHHE U OMNMUCAHWE (DU3NYECKUX CBOWCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HAOMIOIeHNE Pu3nUecKuX (TIaBJIeHUE BOCKA, TasTHUE JIb/A,
pacTupaHue caxapa B CTYNKE, KUIIEHHWE U KOHJAEHCAIUS BOJbI) U XMMHUYECKUX (TOpEeHUE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHUE MeJia C KUCIIOTOM) sIBJICHUH, HAOII0IeH e
U ONHUCAaHME TPU3HAKOB TNPOTEKAaHUS XMMHUYECKUX peakuuid (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCJIOTHI C XJIOpHAOM Oapusi, paznoxkeHue ruapokcuaa meau (I11) mpu
HarpeBaHWH, B3aWMOJEHCTBUE jkene3a ¢ pactBopoMm coiqu memau (I1), m3ydenwe crmocoOoB
paszenieHuss cMeceil: ¢ TOMOIIbI0 MarHuTa, (QUIbTpOBaHHE, BbINAPUBAHUE, JAUCTUIUIALINS,
xpomatorpadus, TMpoBeIeHWE OUYUCTKA T[OBAapEHHON CoJM, HaONIOJeHHEe U OIHUCAaHHE
pEe3yJIbTaTOB MPOBEACHUS OMbITa, WLIIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs Macchl, CO3JaHHe
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiilue npeacTaBuTe M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — simeMEHT W MPOCTOE BEIECTBO.
Haxoxpaenue kuciopona B npupoje, Gpu3nueckue U XMMUYEeCKUe CBOMCTBA (PeaKkiy FOPEHHs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TMOJNydeHHUS KHUCIOpPOJa B Jlabopatopuu U
npoMelieHHocTu. KpyroBopot kucnopona B npupoze. O30H — aljioTporHas MoAuQUKaius
KHUCTIOpOJa.

TemoBoit 3ddexkr XuMHUUecKOW peakiuy, TEPMOXUMHUYECKHE YpaBHEHUS, 3K30- U
SHAOTEPMHUUYECKUE peakiuu. TOMIMBO: Yrojib M MeETaH. 3arpsi3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3 (eKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bomopon — nsnemeHT M mpocroe BemiectBO. HaxokneHue Boxopoja B IMPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotyueHus. KuciaoTel u conu.

MonspHblii 00bEM ra30B. Pacu€Tel 0 XUMUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BoAbl. Bonma kak pactBopurens. PactBopsl. HaceleHHsie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jisi BEIIECTBAa B
pactBope. XuUMHUeCcKUe CBOMCTBA BoAbl. OcHOBaHUsA. Poib pacTBOPOB B MPUPOJAE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B HpHUpoje. 3arps3HEHUE NMPUPOAHBIX BoA. OxpaHa U OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeaumnenuit. Oxcunbl. Knaccudukamusi OKCHIOB:
coneoOpa3yromnire (OCHOBHBIC, KHCIIOTHEBIE, aM(POTEpHEIE) 1 HecosieoOpa3yromue. HomeHnknarypa
okcu10B. DU3nyecKue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCcuIoB.

OcHoBanms. Krnaccudukanuss OCHOBaHMIA: WIEIOYM W HEPACTBOPUMEIE OCHOBAHUSL
Homenknarypa ocHoBanmii. Pu3nyeckue M XMMHUYECKHE CBOMCTBAa OCHOBaHMH. [lomyuyenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYECKHe U XUMHYCCKHE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. ®du3znueckue U XuMudeckue cBoiictBa cojeil. [lonyuenue
COJIEH.

['eneTnyeckas CBSI3b MEXIY KJacCaMy HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEICHUE COJIepPKaHus KHCIOpo/Ja B BO3/yXe, MOJyYeHHe, coOupaHue,
pacro3HaBaHUE W HM3yYEHUE CBOMCTB KHCJIOpOJA, HAOIIOJCHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCIIOBHSI BOSHUKHOBEHHUS W TPEKpAIIEeHUs TOPeHUs (IoXxapa), 03HAaKOMJIEHHE C
oOpasaMu OKCHUJIOB W OINHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHWe, paclio3HaBaHUE U
M3y4eHue CBOWCTB BOJopojaa (TopeHue), B3aumojieicTBre Bojopona ¢ okcumom wmeau (II)
(BO3MOXHO HCIOJIb30BAaHUE BHICOMATEPHAIOB), HAOIIOACHIE 00Opa3IOB BEIIECTB KOJIUYECTBOM
1 Mousb, HWccliemoBaHNe OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C PA3IMYHON PaCTBOPHMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOW JOJE€d pPacTBOPEHHOTO BEIIECTBA,
B3aMMO/JICHICTBUE BOJABI C MeTalylaMd (HaTpUeM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), HCCIIEOBaHHE OOpa3lOB HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IeHNEe M3MEHEHMsI OKPAcKH WHIMKATOPOB B PAacTBOpax KHUCIOT U IEJoYel, M3yuyeHue
B3auMojeiicTBus okcuma meau (II) ¢ pacTBopoM cepHO# KHCIOTHI, KHUCIOT C MeETajUIaMH,
peakuuii HeUTpanu3aluu, TMOJyYeHHEe HEPACTBOPUMBIX OCHOBAHUI, BBITECHEHHE OJHOIO
MeTajuia IPyruM U3 PacTBOPa COJIM, PEUICHUE HKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe «BaxHenmue
KJIACChl HEOPraHUYECKUX COECTMHEHUID.

Ilepuonuyeckuii 3akoH u Ilepumoanyeckasi cucrema xumu4deckux jiementos /. H.
MenpgeseeBa. CtpoeHne aToMoB. XuUMHYecKasi CBsi3b. OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIC
peakuuu

[lepBpie MOMBITKM KJIACCU(UKALMUKA XUMHYECKUX dleMeHTOB. [loHsitTue o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuognueckuii 3akoH. llepuogmueckas cucrema xumuuyeckux osaementoB JI. W
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBbI
xumuyeckux snemeHtoB JI. WM. MengeneeBa. llepuonbr u rpynnbel. DU3MUECKHl CMBICI
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAa U TPYIIIbI AIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX szaep. M3oromsl. OnektpoHsl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHX dIIeMeHTOB [leprnoandeckoil CUCTEMBI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IMOJIOKEHUI0 B
ITepnoanueckoii cucreme . M. Menzeneesa.

3aKOHOMEPHOCTU U3MEHEHUS PaInyca aTOMOB XUMHYECKUX 2JIEMEHTOB, METAINTIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB O IPYIIaM U MEPUOAAM.



3nauenue [lepuonnueckoro 3akona u [lepuoanueckoi cucTeMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKku U npaktuku. Jl. 1. MenneneeB — yd€HbBIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (monstpHast u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIILHOCTh XUMHUECKHUX 3JIEeMEHTOB. loHHas CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBLHO--BOCCTAHOBUTENbHBIE — peakiuu.  [Iporecchb
OKHCJICHUS U BOCCTAaHOBJEHUS. OKHUCIUTEIN U BOCCTAHOBHUTEIIU.

Xumuueckuii Ikcnepumenm:

M3y4YeHHe OOpa3IOB BEIICCTB METAIUIOB M HEMETAJUIOB, B3aWMOJCHUCTBHE THUAPOKCHIA
[IMHKA C PAacTBOpaMH KHCIJIOT M IIEJOYEH, MPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPDI
OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMI (TOpEeHUE, PEAKIIUK PA3JIOKCHHS, COCTMHEHNS).

Meoscnpeomemmnuoie ceazu

Peanuzarust MeXIpeAMETHBIX CBSI3€H MPU M3YUYEHHH XUMHH B 8 KJIacCE€ OCYIIECTBIISICTCS
Yepe3 HCIOJb30BaHME KaK OOIIMWX eCTECTBEHHO--HAYYHBIX TOHSATHH, TakK H TOHSTHH,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TMOHATHS: HAy4YHBIM (DaKkT, TUIMOTE3a, TEOpHs, 3aKOH,
aHaluW3,  CHHTE3,  Kilaccuukanus,  TMEePUOJAUYHOCTh,  HAOMIOJIEHWEe,  AKCIIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusmka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYNA, JJICKTPUYECKUN 3apsij, BEIIECTBO, TeO, 00BEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (PU3WYECKHE BEITUYHHBI, CAMHHUIBI U3MEPEHHS, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: porocunTes, apixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpocdepa, MUHEpaATbl, TOPHBIE TOPOJABI, TOJE3HBIC
HCKOIaeMblI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XuMuueckasi peakums

[Tepuonuueckuii 3akoH. Ilepuomuueckass cucrema XxuMuueckux i3nemeHtoB J[. W.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B W3MEHEHHHM CBOMCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallvs, KalblMsi U HUX COCIMHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJAbl XUMHUYECKOW CBS3M. THUIBI KPUCTALIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIA KPHUCTANIMYECKOW PEHmIETKH W BHJIA XUMHYECKOU
CBSI3U.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHWMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCAIIMXCS K Pa3jIMYHbIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss XMMHUYECKUX PEaKUil MO Pa3IUYHBIM MPU3HAKAM ([0 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEHIECTB, IO TEIIOBOMY 3(QexTy, Mo H3MEHEHUIO CTeleHeu
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, TO YYacTHIO KaTaiau3aTopa). JK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuueckoil peakuuu. [loHsTe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [loHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe o0 XuMHuecKOM paBHOBeCHMU. DaKTOphl, BIHUAIOINIME HA CKOPOCTh
XUMHUYECKON PEaKUU U MOJI0KEHUE XUMUUECKOTO PAaBHOBECHSL.



OKHCAUTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JEKTPOHHBIN OalaHC OKHUCIIUTENIBHO-
BOCCTAaHOBUTEIbHON peakuuu. CoCTaBIE€HUE YpPAaBHEHUN OKHUCIUTENIbHO--BOCCTAHOBUTEJIBHBIX
peaxkuuii ¢ UCIOJIb30BaHUEM METO/1a MIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DINEKTPOJIUTHI U HEIEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MeXaHM3M JHCCOIMAallMM BEUIECTB C pPa3jIMYHbIMM BHJIAMH XHUMUYECKOHM CBSI3M.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakiun monHoro oOMeHa. YCIIOBUS MPOTEKaHHUS PEaKIUii MOHHOTO OOMEHa, MOJHBIE U
COKpalEHHbIE MOHHBIE ypaBHEHHS peakuuil. CBoICTBa KUCIIOT, OCHOBaHUIl M COJel B CBETE
MIpPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peaklUuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPUCTAIUIMYECKUX PEHIETOK HEOPraHWMYECKHUX BEIEeCTB —
METaJJIOB M HeMeTauloB (rpadura M ajMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
HCCJIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTHM XMMHUYECKON peakuuu OT BO3JACHCTBHUS pa3iIMUHBIX
(akTOpOB, HCCIEIOBAHUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEUIECTB, MpOIECcca IUCCOLMALNU
KHUCJIOT, Imejoyedl MU cojiel (BO3MOXKHO MCIOJIb30BaHUE BHJIEO MaTepUajoB), MPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOIINX MPHU3HAKW NMPOTEKaHUs pPeaKIrii MOHHOTO oOMeHa (oOpazoBaHue
ocaJika, BblJeJIeHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHHe, peakuuu pasiokKeHHs, COCTUHEHHS),
pacro3HaBaHHEe HEOPraHWYECKHX BELIECTB C IOMOIIbI0 KayeCTBEHHBIX pEaKIuil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeTasuibl U MX coeMHEHUSA

OOmiasi xapaKTepucTHKa TaloreHoB. (OcoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHBIE
creneHn okucieHus. CtpoeHne U (u3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJlOTE€HOB.
XWMHUYECKHE CBOMCTBA Ha TpHUMEpe XJiopa (B3aUMOJICHCTBHE C MeETa/UlaMH, HEMeTaJUIaMH,
menouamu).  Xsopoomopon. CoiisiHash KUCJIOTa, XWMHUYECKHE CBOWCTBA, IIOJYYCHHE,
npuMeHeHue. JleficTBre Xjiopa U XJI0POBOAOPOAa HA OPraHU3M YeJloBeKa. BaxkHelme Xiaopu bl
U UX HaX0XJCHUE B IIPUPO/IE.

O6mras xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (PU3NYECKHUEe CBOMCTBA MPOCTHIX BEIIECTB —
KHCTIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(UKAIMKM KUCIOpOaa U cepbl. XMMHUYECKHUE CBOMCTBA
cepbl. CepoBOJIOpOA, CTpoeHHE, (U3UYECKUE U XUMHUYEcKue cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENN KHUCIOTHBIX OKCUIOB. CepHas KucioTa, (pU3MYeCKue M XUMUYECKHE CBOMCTBA
(oOmme Kak WpeACTaBUTENs Kilacca KHUCIOT W crneuuduueckue). XUMUYECKHE DPEaKIIHH,
JeXKalMe B OCHOBE MPOMBIIIIEHHOTO CHOC00a MOJIydeHHUs cepHOil KHucinoThl. [IpumeHeHue
cepHO# kucaoThl. CoM CEpHOM KHCIOTHI, KaUeCTBEHHAs peakius Ha cynb(ar-uoH. Haxoxaenue
ceppl W e€ COeAMHEHUH B TMpuUpoAe. XUMHUECKOE 3arps3HEHHE OKpYXKAoUel cpeabl
COCIMHEHUSIMU cepbl (KHCIOTHBIE NIOKIH, 3arpsS3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPAILIEHUS.

OOmiast xapakTepucTUKa »31eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, paclpoCTpaHEeHHE B TMpHpoJe, (U3NYECKHe WU
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero Gpu3n4eckue U XMMHUYeCKHue
CBOICTBa, NoTyueHHe U npumMeHeHue. Coiau aMMOHUS, UX (pU3nUYecKre U XMMHYECKHE CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHA. A30THas KHCJIOTa, €€ IOIy4EHUE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBa (00IIMe Kak NpeACTaBUTENs Kiacca KHUCIOT U
cneuupuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHMS B KayeCTBE MHHEPAIbHBIX



ynoopeHuii. XuMHYecKoe 3arps3HCHHE OKPYKAIOIICH Cpebl COSTUHEHHSIME a30Ta (KUCIOTHBIC
TOX/IM, 3arps3HEHHE BO31yXa, MOYBbI M BOJOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
dochopa, puznueckne n xumuueckue cpoiicrea. Oxcuna docdopa (V) u dochopnas kuciorta,
¢u3nyeckue M XMMHUYECKHE CBOMCTBa, moiydeHue. Vcmonb3oBanue (ocdaroB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OObmas xapakrepuctuka 3jaeMeHTOoB IVA-rpynmbel. OCOGEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENECHH OKUCIEHHS. YTIIEPOJ, aTIOTPOIHbBIE MOIU(PHUKAIINH, PACIIPOCTPAHEHUE B
npupoie, GU3nIecKre U XUMHIECKHUEe CBOMCTBA. AncopOmmsi. KpyroBoport yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKHEe U XUMUYECKHE CBOMCTBA, IEHCTBUE HA >KUBBIE OPIaHU3MBI,
MOJIyYEHUE W MPUMEHEHHE. DKOJIOTHYECKUE MPOOJIeMbI, CBSI3aHHBIC ¢ OKcHuoM yriepona (IV),
TUIOTEe3a IN00aJbHOTO MOTEIMJICHUSI KIMMaTta, MapHUKOBBIM APQeKT. YTroibHas KUCIOoTa U €€
coJiu, UX (U3NYECKHEe M XMMHUYECKHE CBOIICTBa, MOJy4YeHHE U NpumeHeHHe. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcrnonb3oBanue  kapOoOHaTOB B ObITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHUSX yIiepoja
(MeraH, 9TaH, OJTWUJIEH, AalleTWJIEH, 5TaHOJ, TJULEPHUH, YKCycHas Kuciota). llpupoaHbie
WCTOYHUKU YIJIEBOJOPOJOB (Yrojb, MPHUPOJAHBIM Ta3, He(pTh), MPOAYKTHl UX NepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBIIICHHOCTH. [IoHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HMU ueloBeka. MarepualbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, MOJyY€HUE U TNPHUMEHEHUE.
Coemunenus kpemHuss B mnpupone. OOmwue mnpencrtaBieHuss 00 okcuae kpemHus (IV) wu
KpeMHHEBOU kuciote. CUIIMKAThI, X UCIIOIB30BaHNE B OBITY, B MPOMBINIJIEHHOCTH. BaxkHelmme
CTPOMTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30MacHOTO UCTOIb30BAaHMUS CTPOUTEIBHBIX MAaTEPHAIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuit IKCnepumMenm:

M3y4yeHue oO0pas3I0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCIOTBHI, IPOBEICHHE
KaueCTBEHHBIX pPEaKIuil Ha XJOPUI-HUOHBI U HAONIOJEHUE MPU3HAKOB UX MPOTEKAHHUS, OMBITHI,
oTpaxaromue (U3NYecKue U XMMUYECKHE CBOWCTBA TajOT€HOB U MX COENWHEHUI (BO3MOYKHO
UCII0JIb30BAHME BUJEOMATEPHANIOB), O3HAKOMIIEHHE C OO0pas3llaMH XJIOPUIOB (TaJIOT€HUIIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpUANIOB), HAOMIOJEHHE IMpolecca OOYyriuMBaHUsA caxapa I[OJ  JeicTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3ydeHHE XUMUYECKUX CBOWMCTB pa30aBICHHON CEepHOM
KHUCITIOTHI, IPOBEJICHHE KAa4eCTBEHHOH peakiuu Ha cyib(paT-uoH W HaOJIOJeHHE NpU3HAKa e
MPOTEKAaHUs, O3HAKOMJICHHE ¢ (PU3MYECKMMH CBOWCTBaMHU a30Ta, docdopa M UX COEAUHEHUI
(BO3MOKHO HCMOJIB30BaHUE BUACOMATEPUAIOB), 0Opa3aMu a30THBIX U (OCHOPHBIX ya0OpeHHIA,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M H3YYCHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HOH amMMOHHUS U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKaHMsI, B3aUMOJICHCTBHE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ Mebl0 (BO3MOKHO
UCIOJb30BAHME BUAECOMATEPHUAJIOB), M3ydYE€HHE MOJeNell KPUCTAIIMUECKUX PEIETOK aiamasa,
rpaputa, ¢QymiepeHa, O3HAKOMIJIEHHE C MIPOLECCOM aJcOpOIMM PAcTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTUBOrasa, MojiydeHue, cooupanue, pacrno3HaBaHHue
U U3y4YeHHE CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEJICHHE KAadeCTBEHHBIX peaklMi Ha KapOOHAT U
CHJIMKAT-MOHBl W M3y4YCHHE MPU3HAKOB HUX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKLIUEH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIICHHE HKCIEPHUMEHTANbHBIX 3ajau 1o TeMe «Baxueiinine
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M UX COEeTUHEHUS]

OOmass xapakTepUCTHKAa XWMHUYECKUX DSJIEMEHTOB — METAUIOB HAa OCHOBAHHH UX
noJjioxkenud B [lepuoanueckor cucreMe xumuueckux anemeHtoB . . Menaeneesa u ctpoeHus
atomoB. CTpoeHue MeTauioB. Meraminyeckass CBSI3b M METAUIMYECKas KPUCTAJUIMYECKast
peméTka. DJIEKTPOXUMUYECKUM PNl HaNpsHKeHUW MeTauioB. Dusmyeckne U XUMUUYECKHE
cBoiicTBa MeTauioB. O0mue crnocoObl nmosydeHus MmetaiuioB. [loHATHE O KOPPO3UH METAJUIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI HX OT KOppo3uu. CIUIaBhl (CTalb, YyryH, TIOPATIOMUHAN, OpOH3a) U
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lesrounble MeTauIbl: TIOJI0KEeHUE B [leproinuecko cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kanus). OKCUIBI U TUIPOKCUIBI HATpUs U Kanus. [IpumeneHue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[IlenoyHO3eMeENbHBIE METAUIBI MarHuid M Kajublui: MojoxxeHue B Ilepuogmueckoit
cucreme xumuueckux sneMeHToB [[. M. MeHneneeBa, CTpO€HME MX aTOMOB, HaxXOXKJEHUE B
npupoae. Ouznueckue U XMMUYECKHE CBOMCTBA MarHus U KaJlblud. BakHeilume coearuHeHus
Kanpus (OKCHII, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMil: nosioxkenue B Ilepmonnueckoil cucreMe Xumuyeckux sieMeHtos J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaXoKJeHue B npupoje. Ousndeckre U XUMHUYECKHE CBONCTBA
ATFOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoamueckorn cucrtemMe xumuyeckux isnemeHtoB J[. U.
MenneneeBa, CTpoeHHE aToma, HaXoKJeHHe B npupojie. Pusndeckue U XUMUYECKHE CBOMCTBA
xkene3a. Okcuapl, runpokcuapl U com xenesa (II) m xemeza (III), mx cocraB, cBoiicTBa U
MOJIy4YEHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C O00pa3llaMl METauIoB U CIUIaBOB, MX (DU3MUYECKUMU CBONCTBaMH,
U3Yy4YeHHE pe3yJbTaTOB KOPPO3WH METaUIOB (BO3MOKHO HCIIOJIb30BAHHME BHAEOMATEpUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCHA KaJbIUsl U HATPUS C BOJOM (BO3MOKHO HCIOJIb30BaHUE
BHJICOMATEPUAJIOB), HCCIIEJOBAHHE CBOMCTB XKECTKOW BOJBI, IpoIEcca TOPEHHs XKeje3a B
KucIopose  (BO3MOXHO  HCHOJBb30BAaHHUE  BHUICOMATEPHANIOB), MNPHU3HAKOB  MPOTEKAHUS
KAaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajdblUs, alIOMUHMS, IIMHKa, xkene3a (II) u sxenesa
(II1), memu (I1), HabnrofeHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS IJIAMCHH MOHAMH HATpUS,
Kanusi U Kajblusl (BO3MOXKHO HCIOJB30BAaHUE BUIEOMATEPHANIOB), HCCIEA0BaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCUJIA AIFOMUHUS U THAPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a4a4 10
TeMme «BaxkHelilne MeTajljIbl U UX COETUHEHUSD.

XuMHUS U OKPYXKaIIas cpeaa

BemectBa n martepuansl B OBCEIHEBHOW JKM3HU 4elloBeKa. bezonmacHoe MCIoJib30BaHUE
BEIIECTB M XUMHUYECKHX peakuuii B ObiTy. I[lepBas momMoImip Nmpu XMMHUYECKUX OXKOrax u
OTpaBJICHUSIX.

XUMHYeCKOe 3arpsi3HEHHE OKpYyKarolel cpeabl (MpeaenbHas JOMycTUMasi KOHIIEHTPals
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu SK0JI0THIECKUX TpoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue o0pa3ioB MaTepHaioB (CTEKJIO, CIIaBbI METAJIIOB, MOJTMMEPHBIE MaTEPHAIIBI).

Mescnpeomemmuoie céasu

Peanuzarust MexXnpeAMETHBIX CBSI3€M MPU M3YUYEHHH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCIOJB30BaHWE KaK OOIHMX eCTECTBEHHO-HAYYHBIX TIOHATHN, TaK W TOHSTHH,
SIBJISIFOLLMXCSI CACTEMHBIMU JJIs1 OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE MOHATHUSA: HAYYHbBIM (pakT, TUmoresa, 3aKOH, TEOpPHs,
aHanM3,  CHHTE3,  Kilaccu(ukamusi,  NEpUOAUYHOCTh,  HAOMIONEHHWE,  OKCIEPUMEHT,
MO/ICIIUPOBAHUE, U3MEPEHUE, MOJICIb, SIBICHUE, TAPHUKOBBIA AP PEKT, TEXHOIOTUSI, MAaTEPHAIIBI.

@dwusuka: Marepus, aroM, D3JEKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKIUZA, H30TOIHI,
paMOaKTUBHOCTb, MOJIEKYNA, OJJIEKTPUYECKUM 3apsl, M[POBOJHUKH, IOJIYIPOBOIAHUKH,
TMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHHE BEIeCTBa, ras,
pacTBOp, PpPacTBOPHUMOCTb, KpPUCTAJUTMYECKAass pPEMIETKa, CIUIAaBbL, (U3MYECKUE BEIHMYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Buonorusi: ¢otocunres, npixanue, Omocdepa, IKOCUCTEMA, MUHEpPAIBHBIC YHIOOpECHHS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MMTATEJIbHbIE BELIECTBA.

l'eorpadus: armocdepa, ruapocdepa, MUHEpATbl, TOPHBIE TOPOJABI, TOJE3HbIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHS MPOTrPaMMbI OCHOBHOTO 0OIIEro oOpa3oBaHUsI
JOCTUTAIOTCS B X0Ji¢ 00YYCHHS XMMUU B €MHCTBE YU4COHOW U BOCITUTATEIILHOMN ESATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMA  POCCUHCKUMHU  COIIMOKYJIBTYPHBIMH U  JIyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, TMPHHSATHIMH B OOLICCTBE MPAaBWJIAMH U HOPMaMH IOBEJCHUS W
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATN3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIEC pE3YNIbTAThl OTPAKAKOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMO¥ MO3MTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACHIMPEHHE OMbITA NCITEILHOCTH Ha ©&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOIICHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHUS XHMHYECKOW HAayKH B JKM3HH COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(OpPMAINUEH O MEePEeIOBhIX TOCTHXKCHUSAX M OTKPBITHAX
MHUPOBOI U OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

NPEJCTABICHNUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETCHTHOCTH B  OOIISCTBEHHO  MOJIC3HOW,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYrMX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HOI COBMECTHOI IEATEILHOCTH P BBIMOJHEHHN YIeOHBIX, II03HABATEIbHBIX 3314,
BBITIOJTHCHUN XUMHYECKHX OKCICPHMEHTOB, CO3J@aHMM YYEOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B ITpoLecce ITOM y4eOHOH AesTENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHWE M IIOCTYIIKM CBOMX TOBApHIICH C IO3WIUH HPABCTBEHHBIX WU
HPaBOBBIX HOPM C YU4ETOM OCO3HAHUS TTOCIEICTBHI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PCHYECKHE  MPEACTABICHHS O  BEIIECTBE M  XMMHYECKOHl  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABIISIIOIINE OCHOBY JUIS
NOHMMAHUSl  CYIIHOCTH HAy4HOW  KapTHHBl MHpPa, MPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHsI MPUPOJBI, B3aUMOCBS3SAX YEJOBEKa C MPUPOAHOI cpenoil, o poin
XUMHH B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI MO XHMHUH,
HEOOXOIMMbIe Ul OOBSCHEHHs HAOIIOIAeMbIX MPOLECCOB U SIBJICHHI, NO3HABATEIBHOM,
UH()OPMAILIMOHHON M YUTATENBCKOM KYIBTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON PabOThI
C y4eOHBIMHM TEKCTaMH, CIPABOYHON JIUTEPATYpPOH, MOCTYIHBIMH TEXHUYECKHMH CpEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOyYCHHIO U TO3HAHMIO, JF0003HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOM M MCCIEJOBATENBCKON NEATENIFHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE IIEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 JKWU3HH, OCO3HAHWE TIOCIEACTBHA M HENPHUITHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOIEHHs aKOTOJsl, HAPKOTHKOB, KypEHHs), HEOOXOJMMOCTH COOIIOACHHUS



mpaBwI 0€30MacCHOCTH MPHU OOpAlEHUU C XUMHUYECKMMHU BEIIECTBAMH B OBITY U pealbHOM
KU3HU;

5) Tpy10BOT0 BOCIIUTAHHUS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCHI U TPyAa pa3InIHOrO poja, YBAXKCHHE K
Tpyly W pe3yiabTaraM TPYIOBON JEATEIBHOCTH, B TOM 4HCIIE HAa OCHOBE IPUMEHECHHS
MpEeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHusl € Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, ycrmeurHoi mpodecCHOHaIbHON AEATEIEHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIC;

6) 3K0JI0rHYecKOro BOCIIMTAHMS:

9KOJIOTUYECKH 11eJ1Ieco00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JJ0pOBOr0 U 0O€30macHoro obdpasa >KU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 370pPOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUil O€30MacHOTO MOBEACHUS IPU paboTe ¢ BelllecTBaMU,
a TaK)Ke B CUTYAIIHMIX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, IMOJTy4aeMble TMPU HM3YyYECHUW XUMHH, ISl PEIICHHS
3a7a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOTHON CPENOH, /ISl MOBBIIICHUS YPOBHS SKOJIOTHUYECKON
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa dKOJOTHUYECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XHUMUH, IKOJOTHYECKOTO MBIIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B
IT03HABATENIbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocrtaBe MmerampeaMeTHBIX pPE3ylIbTaTOB BBIACISAIOT 3HAYUMBIE Ui (HOPMHUPOBAHHS
MHPOBO33pEHHUs OOlIeHaY4YHbIE TOHATHA (3aKOH, TEOpHs, MPUHLUIN, FUNoTe3a, (akT, cUCTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeaIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUHM U3 3TUX MPeIMETOB (POPMUPOBATh MPEACTABICHUE O
LIEJIOCTHOM HayyHOM KapTWHE MHpa, U YHHBEpcajbHble yuyeOHble NEHCTBHUS (IO3HABAaTENbHBIE,
KOMMYHHMKATHBHBIE, PEryIATHBHbIE), KOTOpble 00ecreurnBaoT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU e TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JelCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSL MCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIEHUs MPH OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICT XUMHYECKMX TOHATUH (BBIAEIATH WX  XapaKTepHble IPHU3HAKH,
yCTaHABIMBATh B3aMMOCBSA3b C JAPYTUMH MOHATUSAMU), UCIOIb30BATh MOHATHUS Ui 00BICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUI, BHIOMPATh OCHOBAaHUSA M KPUTEPUH [UIsl KiacCU(UKALUU
XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKILIMI, YCTaHABIMBATh IPUUMHHO-CIIEICTBEHHBIE CBS3U
MeXay 00BEKTaMU U3YYEHHUs, CTPOUTD JIOTUUECKHE PACCYXKACHUS (MHIYKTUBHBIC, IETYKTUBHEIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFIOUYCHHUS;

yYMEHHE MPUMEHSITh B Mpoliecce MO3HAHUS MOHATHS (MpPeAMETHbIE U MeTanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHMHUHU, MPEOOpPa3OBHIBATH IIMPOKO
MpUMEHsIeMble B XUMHUH MOJETbHbIC MPEICTABICHUS — XMMHUYECKUN 3HAK (CHMBOJ SJIEMEHTA),
xuMuueckas ¢opMyna W ypaBHEHHE XHUMHUYECKOW peaklud — TpH peuieHuH y4eOHo-
MO3HABATENbHBIX 3a/a4, C YYETOM OSTUX MOJEIbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH U3Y4aeMBIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHYECKUX DPEAKIHH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CJICJICTBEHHBIC CBS3U U
MPOTUBOPEUHS B U3y4aEMbIX MPOLECCAX U SABJICHUSIX.

ba3zoBble ucciienoBaTe/ibCKMe 1eiCTBUA:



YMEHHUE HMCIOJb30BATh MOCTABJICHHBIE BOIMPOCHI B KAa4€CTBE WHCTPYMEHTA IO3HAHUS, a
TaKke B KayecTBE OCHOBBI Ui (OPMHUPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHre OIbITa MO IJIAHWPOBAHUIO, OPraHM3allMd U MPOBEICHHUIO YUYCHHUYECKHX
HKCTIIEPUMEHTOB, YMEHHE HAOIII0aTh 32 X0/I0M TPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €r0
pe3ynbTar, (GopMyIHpOBaTh OOOOIICHHWS W BBIBOJBI IO pPE3yJabTaTaM IPOBEAEHHOTO OIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanueii:

yMeHHUe BBIOMPATh, aHATTM3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAITUIO PA3INIHBIX BUIOB
1 (OpM MpEICTABICHUS, TTOITy4aeMYIO U3 Pa3HBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa
XAMUYECKOTO COJICp)KaHWs, CIpPaBOYHBIE T1OCOOMs, pecypchl HTepHeTa), KpUTHUYECKH
OIICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTh PAa3InYHbIE METOJIBI M 3aIPOCHI TIPU MOUCKE U 0TOOpE HH(OpMAIH H
COOTBETCTBYIOIINX JAHHBIX, HEOOXOMMBIX ISl BBITTOJIHEHHS YU€OHBIX U TIO3HABATEIBHBIX 3a/1a4
OTIPENIENIEHHOTO THUIIA, MPHOOPETEHHE OIbITa B 00JaCTH HWCIOJIB30BaHUS WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJaJICHHE KyJIbTYpPOH aKTHBHOTO WCIOJIH30BAHUS PA3IHIHBIX
MTOWICKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPAaTh ONTHMAIBbHYIO (OpPMY IPEICTABICHHUS
nHGOpMAIMY W WITIOCTPUPOBATh pElIaeMble 3aJa4d HECIOKHBIMH CXEMaMH, TUarpaMMamH,
npyruMu popmamu rpauku U UX KOMOMHAIUSAMUY,

YMEHHE HCIOJbh30BaTh M aHAIM3UPOBATH B IpoIlecce YU4eOHOH W HMCCIEeNOBATEIBCKOU
JeSTeTbHOCTH HH()OPMAIIHIO O BIMSIHUU TPOMBIIIIICHHOCTH, CEITLCKOTO X03SICTBA U TPAHCIIOpTa
Ha COCTOSIHUE OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHBbIEC YHUBEPCAJIbHbIE yUeOHbIe el CTBUS:

YMEHUSI 3aJlaBaTh BOINPOCH (B XOJe auajiora W (WU) JTUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPEACTABIAThH MOJIyYeHHBIE PE3YJIbTaThl I03HABATEIHHON NEATEIILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUI0 pPEe3yJAbTAaTOB BBIIOJHEHUS XHUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OMbITa, JIAOOpaTOpHOW pabOTHl MO HUCCIEJOBAaHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM MO3HABATENBHOU U
HCCIIEIOBATENIbCKON JEATEeIbHOCTH IpPHU PEIICHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE Yydéra
oOLIMX HMHTEPECOB W COrJIacoBaHMs Mo3uIuil (0OCyxaeHus, oOMEH MHEHUSIMH, «MO3TOBBHIE
LITYPMBI», KOOPJIUHAIIMS COBMECTHBIX JACHCTBHIA, ONpeAeNeHUEe KPUTEPHUEB 0 OIICHKE KayecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe yHUBepcadbHbIe YueOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITENIHO OMpPENesITh 1eNn IeATeNbHOCTH, JIaHUPOBATh, OCYLIECTBIISTD,
KOHTPOJHUPOBaTh U TpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITENBHOCTb, BBIOMPATH
HauOosiee HPQeKTUBHbIE CMOCOOBl  pelleHus Y4eOHbIX M [O3HABaTeNbHBIX  3ajady,
CaMOCTOSITEJIBHO COCTAaBJIATh WJIM KOPPEKTHPOBATh MPEAJIOXKEHHBIM alropuT™M AEHCTBUM mpu
BBIMIOJTHEHUM 3aJJaHUN ¢ y4ETOM TIOJNyYeHHMs HOBBIX 3HAaHMH 00 HU3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKLUAX, OLICHUBATh COOTBETCTBHE MOJYYEHHOTO PE3yNbTaTa 3asBJICHHOMN Iy,
YMEHHUE HCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpeAIaraéMble B YCIIOBUH 3aJaHUH.

NPEIMETHBIE PE3YJIbTATDI

B cocraBe mnpeaMETHBIX pe3yabTaToB IO OCBOEHHUIO OO0S3aTENILHOTO COJEpPKAHUA,
YCTaHOBJICHHOTO J[aHHOW (enepanbHOil pabouell MporpamMmoi, BBIIENAIOT: OCBOEHHBIE



oOyJaromMMHUCs Hay4YHbIE 3HAaHUS, YMEHHUS U CIOCOOBI JEHCTBHH, crenuduyecKue s
npeaMeTHON oOmacTh «XUMUsS», BHIBI JEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €ro

UHTEPIIPETALMH, TPEOOPAa30BAHUIO U IPUMEHEHUIO B Pa3IMUHBIX YUYE€OHBIX U HOBBIX CUTYaLUsIX.

K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTDH y O0yUAIOINUXCS YMEHUN:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKHX TOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
3JIEMEHT, TMPOCTOE BEIIECTBO, CIJIOKHOE BEIIECTBO, CMeCh (OJHOpPOJHA U
HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHash W MOJICKYJsIpHAs Macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJIApHAsh Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAaHHUE, COJb,
AIEKTPOOTPUIIATETHLHOCTD, CTETICHb OKUCIICHUS, XUMUYECKasl peaKIlus, Kiaccuduxaius
peakIuii: peakiuu COeAMHEHUS, PEAKIINK Pa3JI0KEeHUsI, PEaKIIUU 3aMEIEHUS, PEAKIIUN
o0MeHa, K30~ M IHJI0TEPMUUYECKUE PEaAKIINH, TEIIIOBOU 2PPEKT peakiuu, sipo aToma,
AJIEKTPOHHBIM CIIOM aToMa, aToMHas OpOWUTamb, paadyc aToMa, XMUMHUUYECKas CBS3b,
MOJISIPHAsl M HEMOJISIpHAsi KOBAJICHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, aHHWOH,
pacTBOp, MaccoBas JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX TOHITHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAIECHUH;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIIU;

OTIPENIeTISATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUAX, MPUHAAJICKHOCTh BEIIECTB K
OTIpe/IeNIEHHOMY KJIacCy COEQUHEHMM 1o QopMmyinaM, BHJ XHMHUYECKOW CBS3U
(KoBaJIeHTHAsl U HOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica Ilepuomunueckoro 3akona [[. M. MenneneeBa: JeMOHCTPUPOBATH
IMOHMMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHMHMYECKHX 3JIEMEHTOB OT HX
nonoxenus B Ilepmoanueckoil cuCTEME, 3aKOHOB COXPAHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTaapo;
ONMKCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoauueckoit cuctembl
XMMHUYECKUX 3JIEMEHTOB: pa3iMyaTh MOHATUS «JIaBHas moArpynna (A-Tpymmna)» u
«mobouynass mnoxarpynna (b-rpymnma)», manble u OosblIue MEPUOAbI, COOTHOCHUTH
o0o3HavYeHusl, KOTOpble UMeroTcs B Tabnuue «llepromuueckas cuctemMa XMMHYECKHX
anemenToB J[. . MenzaeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsia sAapa, oOlllee 4YHCIO DSIEKTPOHOB H
pacnpeseneHue uxX mo MEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YUCIY W COCTaBY YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY
abdexry);

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IHMYHBIX
KJIacCOB, TOATBEPKJas  ONHWCAHME TNpPUMEpaMU  MOJIEKYJISApPHBIX  YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAaY€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBUSX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKON pEaKIUU;



MIPUMEHSATh OCHOBHBIE€ OIEpAllMU MBICIUTEIIbHON NIEATETbHOCTH — aHAJM3 U CHUHTE3,
cpaBHEHHE, 0000IIeHNe, CHCTEMATH3alNI0, KIACCU(PHUKAIINIO, BBISBICHHE MPUYMHHO-
-CJIEICTBEHHBIX CBSI3€M — JUIA U3YYEHUs CBOWMCTB BEIIECTB M XUMHYECKHUX PEAKIUU,
€CTECTBEHHO-HAY4YHbIE  METOAbl  IO3HAaHU  —  HaOJIOAECHHE,  M3MEpEHUE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeI0BaTh IpaBWJIaM IIOJb30BAaHUS XUMHUYECKONW TMOCYJOM U  J1abopaTOpHBIM
o0OpyZIOBaHHEM, a TaKkKe NpaBUIaM OOpAIIeHUs C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBIITOJIHEHHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB TIO MOJIy4EHUIO
U COOMpaHHIO Ta3000pa3HBIX BEHIECTB (BOJOPOAA W KHUCIOPOIA), MPUTOTOBICHHIO
pacTBOPOB C OMPEAEIEHHON MAaCCOBOM JI0JI€H PAaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
Y MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTaaent, METHIOPaHXK U IPYTHUe).

K koHy oOyueHus B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHATHUNA: XMMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCICHMS, XMMHUYECKas pPEaKIMs, XUMHYEecKas
CBSI3b, TEIUIOBOM 3PQEKT peakiuu, MOjb, MOJISIPHBIA 00BEM, pacTBOpP, NEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKAs] TUCCOLMALUS, pEaKIMd HOHHOTO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecHE, oOpaTHUMble M HEOOpaTUMble pPEaKIHH,
OKHCJIMUTEIbHO-BOCCTAHOBUTENBHBIE ~ pEaKUUH,  OKUCIUTEIb,  BOCCTAHOBUTEIbD,
OKHCJICHHE M BOCCTAaHOBJIEHUE, aJUIOTPONHs, aM(pOTEpHOCTb, XHMUYECKasi CBS3b
(KoBajieHTHasi, HMOHHAs, METaJUIMYecKas), KpUCTAINIMYecKas pemérka, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakluu, TMpeAeabHO JO0MyCcTUMAas
koHueHntpanus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSTUH U MPUMEHATH 3TU
MOHSATHS MPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh U CTENEHb OKUCJICHHUA XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHUU 1o ¢dopMmyaaMm, BUJ XUMUYECKOHN CBsI3U (KOBaJCHTHas, WOHHAs,
MeTajinyeckasi) B HEOPraHWYECKUX COCAMHEHMSIX, 3apsi HOHAa [0 XUMHUYECKOU
dbopmyre, xapakTep cpelabl B BOJHBIX PACTBOpPaX HEOPraHMYECKUX COENAWHEHUH, THUII
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBA;

packpbsiBath cMbici [lepuoguueckoro 3akona [[. 1. MenzaeneeBa u AeMOHCTPUPOBAThH
€ro MOHUMaHHE: ONHUCHIBATh U XapaKTepu3oBaTh TaOnmuuHyo ¢opmy [lepuoandeckoit
CHCTEMBbl XMMMYECKMX D3JIEMEHTOB: pa3jindyaTh MOHATHS «TJlaBHas noarpymnmna (A-
rpynna)» u «mnobounas mnoxarpynmna (b-rpynma)», Manbsle ¥ OoJbIIME MEPHOIbI,
COOTHOCHTh 0003HAUY€HHUS, KOTOpble HUMEITCS B NEpUOJUYECKOM Tabmuue, ¢
YHUCIOBBIMHM XapaKTEPUCTHUKAMHM CTPOEHUS aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB U
3aps sjipa, o0Iee YKCIo 3JIEKTPOHOB U paclpeiesIeHUue UX M0 JIEKTPOHHBIM CII0SM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB JJIEMEHTOB M HX
COEIMHEHUN B Ipe/eiax MajblX MEPUOJOB U IUIaBHBIX MOATPYII C YYETOM CTPOCHHS
UX aTOMOB;



KJIaccu(UIMPOBaTh XUMUYECKUE DIIEMEHTBI, HEOPraHMUECKUE BEIIECTBA, XUMUYECKHE
peakuuu (MO0 YHCIY U COCTaBy YYacTBYIOUIMX B PEAKUUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) OOUIME M cHelM(UYECKre XHMUYECKHE CBOWMCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIAsi OMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON TUCCOLMALIMU KHUCIIOT, IIEI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPABHEHUS PEaKIUii HOHHOTO OOMEHa, YpaBHEHUS peakiui,
MOATBEPXKJAIONINX CYIIECTBOBAHHE TE€HETHUECKOW CBSI3M MEXIy BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBHCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO I MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEeMEHTa 110 (popMysie COSTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKITim;

coONMoaTh TMpaBWJia TIOJB30BAaHHMSl XUMHUYECKOW TIOCYIOW U JIaOOpaTOPHBIM
o0OpyIOBaHHEM, a TaKKe IpaBWia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMHU TIO BBITTOJHEHHIO Ja00PATOPHBIX XUMHUYECKUX OTBITOB MO IMOJTYYSHHIO
1 cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, MOATBEPKIAIOINE KAYECTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpOMHUI-, HOIUI-, KapOoHaT-, docdar-,
CWIIMKAT-, cynab(dar-, THAPOKCHI-UOHBI, KAaTUOHBI aMMOHHS ¥ HOHBI H3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OMNEpPAllMU MBICIUTENBHON AEATEIbHOCTH — aHAJU3 U CUHTES3,
CpaBHEHME, 0000IlIeHHe, CHUCTEeMAaTHU3alMI0, BBISIBICHHE MPUYMHHO-CIIEICTBEHHBIX
CBs3€M — JUIsi M3y4eHHs] CBOMCTB BEIIECTB U XUMHUYECKHX pPEakIfii, ecTeCTBEHHO-
HayyHble METOJAbl TO3HaHMS — HAONIOJEHHE, W3MEpeHHe, MOJIEIUPOBaHNUE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBO YacoB
Ne HaumeHoBaHue pa3iesioB U JyiekTpoHHBbIE (LM(POBHIE)
n/n TeM MPOrpaMmabl Bcero Kontpoatusre TpaxTiecikue o0pa3oBaTte/ibHbIE peCypchl
padoThI padoThI
Paznen 1. [lepBoHavaibHble XHMHYECKHE TIOHATHSA
XuMus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeITeIbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemecTBa 1 xXumMmnueckue 15 1 bu6moreka [IOK
peaxnun https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. Baxkneiimme npeacTtaBuTe/ M HEOPraHUYeCKNX BellleCcTB
21 Bosznyx. Kucnopon. [lonsitue 6 bu6mmoreka [IOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kuciorax 8 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBoper. [TonsTue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPraHUYeCKUX COCIMHCHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u llepuonnyeckas cucrema xumuieckux 3jieMmeHToB /1. . MenneseeBa. CTpoeHue aToMOB.
Xumuueckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[Tepuonnueckuii 3aK0H U
IIepnoauueckas cucrema

3.1 XUMHYECKUX dnmemenToB /. U. 7 Brbmiorexa LIOK
https://m.edso0.ru/7f41837c
Mennene-eBa. Ctpoenue
aToMa
Xumu4deckas CBS3b.
3.2 OKHUCIUTETBHO- 8 bubmmorexa LIOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBHUTCJIbHBIC pCAKITNU
bubmmoreka [{OK
Hroro no pasnerny 15 https://m.edscg.ru/7f41837c
PesepBHOE Bpemst 3 Bubmorexa HOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO HACOB I1O 68

I[TPOTPAMME



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

9 KJIIACC

KosnnuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanue pa3iesioB M TeM uu@poBbIe
Ne i/ P Konrpoabubie | Ilpakrnueckue (ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKUMH
11 [ToBTOpEHue u yriydieHne 3HaHUH 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3/Ie/IoB Kypca 8 kiracca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmuorexa [JOK
' peaknuit https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLIHAITHS. 8 1 1 bu6moreka [IOK
' XUMHUYECKUE PEaKIMK B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 17
Paznen 2. HemeTanibl M MX coeAMHEHUSA
21 OO6mras xapaKTepuCTUKa XUMUYECKHUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpymmsl. "amoreHst https://m.edso0.ru/7f41a636
06
22| saeviemron ViApynm, Cepanct ; bimorera LIOK
' PYIHEL P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
s Obmas xapiizepncmxa );HMHII(;CKI;)X , . BuGmmorexa [OK
' TICMEHTOB TPYHIIBL. ASOT, QOCROP M HX https://m.edsoo.ru/7f41a636
COEMHEHUS
e | o 8 1 , Dok
' . PYIHEL PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCANHEHUS
Hroro no pazneny 25
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Paznen 3. MeTa/u1bl H HX COCIUHCHUSA

31 06 . 4 bubmmoreka [{OK
' HIHE CBOHCTEA METATIOn https://m.edsoo.ru/7f41a636
3.2 B . 16 bubmmoreka [{OK
' DIHCHILHE METAUIBHI X COCMHCHIA https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus U oOKpy:Kawiuas cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MAaTCPHAJIbI B )KU3HHU YCJIIOBCKA httDS://m.EdSOO.rU/7f41a636
Hroro mo paznmeny 3
p 3 bu6mmoreka [IOK
C3CPBHOE BpeMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METO/IMYECKOE OBECNEUEHME OBPA30BATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE VUYEBHBIE MATEPUAJIBI 1151 VUEHUKA

Xumus. 8 kiacc. 'adbpuensia O.C., Octpoymosa U.I'., Cnankos C.A. [IpocBemnieHue.
Xumus. 9 xnace. [N'abpuensa O.C., Octpoymona N.I'., Cnagkos C.A. [IpocBemenue.

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Xumus (6a30Bb1i ypoBeHb). Peanuzanus tpedosanuii @I'OC ocHOBHOTO 00111€T0
oOpazoBanus: MeToudeckoe nocodue st yuurens / Kaepuna A. A., [Tuuyruna I'.B.; ox
pen. I'. B. ITuuyrunoit. M. : ®I'BHY «MHcTuTyT cTpareruun pa3ssutust ooOpasoanus PAOy,
2022. 81 c.: un.

[IpenoaBaHue eCTECTBEHHO-HAYYHBIX NPEJAMETOB B YCIIOBUAX OOHOBIICHUS COAECP KAHUS
obmrero oopazoBanus: Meroguueckoe nmocoowme / [[lentnnA.10., 3arpannunasH.A.,
HukumosaE.A. u np.]; non pea. A.YO.Ilentuna.—M.: ®T'BHY «MucTuTyT cTpaTerun
paszBuTus oobpazoBanusi PAOy». 2021.— 184 ¢

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
UHTEPHET

bu6mmorexa [JOK
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