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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero oOpazoBanus, npeactaBieHHBIX B @I'OC OOO, a takke Ha OCHOBE (eaepabHOM
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYyYaIOIIUXCS CpeACTBAMHM Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUs, PEKOMEHAYEMYI0 IOCIIe0BAaTEeIbHOCTD
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, IOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHMSI OCHOBHOW 0Opa3oBaTelbHOM MporpamMmbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHUE XUMUH CIY)XHT OCHOBOH Ui JOPMHUPOBAHUS MEPOBO33PEHHS 00YJAOIIETOCS, €ro
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXKHYIO POJIb UTPAIOT GOpMUPYEMbIE XUMUEH
NPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIIECTB B MPUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJEeM YCTOWYMBOIO pa3BUTUSL UEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaju3allii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 (YHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUJICHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TArloM B (JOPMHUPOBAHUHU
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOUIEHHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHHE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPEETIEHHOM dTarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHUE
00yYaromKUMUCs CUCTEMBbI NTEPBOHAYAIBHBIX MOHATHIA XUMUHU, OCHOB HEOPIaHWYECKON XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATUN OPTraHUYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydeHuro. CopepixaHHe CKJIAAbIBAETCS M3 CUCTEMBI NMOHATHH O XMMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OpPraHM30BaHbl MO MPUHLHUIY IOCJIEOBATEILHOTO Pa3BUTHSA 3HAHUNA HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHS O CTPOCHUH aToMa U XUMUYECKOU CBSI3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHAS (QYHKIUN OOBSICHEHHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH HAy4yHOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHON MPUPOJIBI,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM I03HaHUs B Hayke. M3ydyeHue xumun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW H3 pPaHee MU3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAYKH KaK
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS MPU W3YYEHHUU BEUIECTB M XUMUYECKHX PEaKIuii, B
GOpMHUpPOBAaHUM W PA3BUTUM TIO3HABATEIBHBIX YMEHUHW W HX TNPUMEHEHUHW B Y4EOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUH MpPaBUil OE30MaCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOH K CaMOOOPa30BAHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  MeTOJaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieueHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHCS OIIbITa
pa3HOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX HAaBBIKOB (KIJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHATh M OLIGHWBATH SBIICHUS OKPYXKAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIE TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKM 3KOJOTHUYECKH IEIeCOO00pa3HOro TOBEIEHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ ISl ¥ HAMPABIIEHHOCTH JAJIbHEHUIIIETO0 00yUeHHS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanmus, coctaisieT 136 gacoB: B 8 kinacce — 68 vacos (2 gaca B Hefieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KXAHUE OBYUYEHUS

8 KUIACC

IlepBoHauya/ibHbIe XMMHUYECKHE TOHSATHUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YeJlOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BenlecTBa. dusnueckue CBOWCTBA BeELIECTB. ArperatHoe cocrosiHue BemlecTB. [loHsTue o
METOJIaX MMO3HaHUs B XUMUU. YuCThIe BemecTBa U cMecH. CIocoOb! pa3ieNieHUs] CMeCe.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTsie U clIOKHBIE BelIecTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHUYECKHMX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTEIbHAS aTOMHast Macca. OTHOCHUTENIbHAST MOJICKYJIsSipHast
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTa B COCTUHECHHH.

KonunuectBo BemiectBa. Monb. MomnspHas macca. B3anMoCBsI3b KOJIWYECTBa, MAcChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMUYECKUX COSAMHEHUN.

du3nueckue M XUMHYECKHE SBICHUSA. XUMUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHuUs. Kinaccupukaius XUMUYECKUX PEaKIui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYJ0M, MpaBwiiaMu pabOThl B JIaOOpaTOpuu U MpUEMaMu
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYJAOBaHUEM, M3YYEHHE M ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKux (IJIaBIeHHUE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KATIEHUE M KOHJIEHCAIIU BOJIbI) U XUMHUYECKHUX (TOpEHHE CBEYH,
MPOKATMBAHNUE METHOUN MPOBOJIOKH, B3aUMOJICHCTBIE Mela ¢ KUCJIOTOM) SBJICHHM, HaOII0IeH e
W ONKCAaHWE TIPU3HAKOB TIPOTEKAHUS XUMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugpokcuaa menu (1) mpu
HarpeBaHuM, B3auMoOjeicTBue kene3a ¢ pactBopoMm conu Mmeau (II), msydenuwe cmocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIMAPUBAHUE, JAUCTHILUISALINS,
xpoMmarorpadusi, TPOBEACHHE OYMCTKH TIOBAPCHHOM COJM, HAOMIOACHUE W OIMUCaHUe
pEe3yNbTaTOB MPOBEIEHUS OINbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacCChl, CO3/IaHUE
MoJIeIe MOJIeKY (IapOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IpOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nueckue U XUMHUUECKHE CBOMCTBA (peaKIMK TOPSHHS).
Oxkcunel. Ilpumenenue xkucnopoga. CmocoObl TMONyYeHHS KHUCIOpoJa B JabopaTopuul U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKAIAs
KHCIIOpO/ia.

TemoBoit A(PeKT XUMHUYECKONW pEeaKIuH, TEPMOXMUMHUYECKHE YpPaBHEHHUS, JK30- H
SHAOTEPMUYECKHE peakiuu. TOIMIMBO: yrojiib M MeETaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bomopon — »snemeHT u mpocroe BemlecTBO. Haxoxkaenwe Bojgopona B MPHUPOJE,
buznyecKre 1 XUMUIECKHE CBOMNCTBA, MPUMEHEHHE, CIIOCOOBI oNydeHusl. KucioTel u comu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.



®dusnyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHHeie u
HEHACBILIEHHbIE pacTBOphl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 10l BELIECTBA B
pactBope. XuMudeckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B NpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoJbl B IpHUpoAe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcuapl. Kitaccupukanus OKCHIIOB:
coneoOpa3yrolre (OCHOBHBIC, KHCIOTHEIE, aM(OoTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyyenue okcuaoB.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: HIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkiiarypa ocHoBanuii. @uU3MYECKHE M XHMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHne
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. @usndeckiue U XUMHYECKHE
cBoiicTBa kucior. P akrusHoctu metauioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XuMudeckue cBoicTBa coieil. [lomyuyenue
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHue,
pacno3HaBaHME M HM3yY€HUE CBOICTB KHCIOpOJa, HAOIIOJEHUE B3aWMOJAEWUCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3lilaMud OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMojeicTBue Bojopoaa ¢ okcumom wmemu (II)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIMIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHUE OCOOCHHOCTEH PAacTBOPEHMs BELIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JI0JIEW pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEpHUAJIOB), MCCIEAOBAHNE OOpPa3I[0B HEOPTaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE W3MEHEHUS OKPAacCKH WHAMKATOPOB B pPAcTBOpax KHCIOT W MIeNouYed, H3ydeHHe
B3anmojeiictBust okcuga menu (II) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeETallaMH,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAaHWUM, BBITECHEHHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJU, pElIeHHE SKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Bakuelme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauueckuit 3axkoH u Ilepuoanyeckass cucrema xumudeckux djiementos JI. M.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX dlieMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIE U HIEIOYHO3EMENbHBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIe OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMHUYecKHX »siemMeHToB J[. .
MengeneeBa. KopoTkomepuonnas u anuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux asnemeHTtoB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DPU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. MW3otombel. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUYECKHX JIeMeHTOB [leproandeckoil CUCTeMbI
. W. MenneneeBa. XapakTepUCTHKa XHMHMYECKOIO DJJEMEHTAa [0 €ro IIO0JIOKCHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHUS paiuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoauyeckoil CUCTEMbl XUMUUYECKHUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. 1. 1. MenaeneeB — y4€HbIi U IpakIaHKH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. lloHHas CBS3b.

Crenenb  okucieHus.  OKUCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuu. [Ipouecchbr
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3YyYCeHHE OO0pa3loB BEIIECTB METANIOB W HEMETaIOB, B3aMMOJCHCTBHE THIPOKCH]IA
IMHKA C pacTBOpPaMHu KUCIOT W IIEIOYEH, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUuil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS ).

Mesicnpeomemmuunle cea3u

Peanuzanusi MeXIIpeAMETHBIX CBSI3€H MPU M3YYCHHH XUMHH B 8 KJIACCE€ OCYIIECTBIISICTCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTEe3a, TEOpUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  IMEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIICPUMECHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3aps, BEIIeCTBO, TelIO0, O00bEM, arperaTHOE
COCTOSIHME BEIEeCTBa, a3, (U3UYECKHUE BEIUYHHBI, CAUHUIIBI U3MEPEHHS, KOCMOC, TIIaHETHI,
383151, ComHIIe.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpAIbl, TOPHBIE TMOPOJIBI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuommueckas cucrema xumuueckux osnementos J[. H.
MengeneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOMAOB, KalHs, KaTblUs M WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEHTOB B llepronueckoit cucteMe u CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMHUYECKOH CBA3M. THINBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THMA KPUCTAUTMYECKOW PEMIETKH W BUIA XUMHUYECKON
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEeaKuid 1Mo pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy B COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUSI XMMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUECKHUE YPAaBHEHUSI.

[TonsiTie 0 ckOpocTH XUMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHEe O TOMOreHHBIX M TETepOreHHBbIX peakuusx. [lonsTtue o
karanuze. [loHsiTHe O XuUMHUYeCKOM paBHOBecHH. DaKTOPHL, BIMSIONIME HAa CKOPOCTh
XUMHYECKON peaKIMU U OJI0KEHNE XUMUYECKOTO PAaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBleHHE YPAaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccounanuu. CUIbHBIC U CIa0bIE JIEKTPOIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
MpeJCTaBICHU 00 3IEKTPONIUTUYECKOM aucconuanuu. KadecTBeHHbIE peakIUud Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH peakUuu OT BO3JCHCTBHUS pa3iIMYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKU MPOTEKAHHs peakiuuid HOHHOro oOMmeHa (oOpa3oBaHue
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacro3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IMOMOIIBI0 KaueCTBEHHBIX pPEaKIMi Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe XJjopa (B3aUMOJCHCTBHE C MeTaUlaMH, HeMeTaJUIaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHUYECKHE CBOMCTBA, IMOJIyY€HHUE,
npuMeHeHue. JlelficTBUe XJIopa U XJIOPOBOAOPOa Ha OPraHu3M uesnoBeka. BakHelre Xi10puabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJIOpPOA, CTpoeHHUe, (U3NYECKHe M XMMUYecKHe cBoWcTBa. OKCHABI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXalle B OCHOBE MPOMBILIUIEHHOTO croco0a MOJIy4YeHHs CepHOW KuciaoTel. llpumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALICHUSI.

OO0mass xapakTepucTuka 3JeMEeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, MoyyeHue u npuMeHeHue. Conu aMMOHHUSI, UX (PU3HUYECKHE U XMMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEd aMMOHMSI B KaueCTBE MHUHEPAJIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u dochopHas kucnoTa,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHS. YTIEPOJ], aJUIOTPOIHbIE MOAN(DUKALINH, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJTy4eHUE U MPUMEHEHHE. DKOJOTHYECKUE MpoOIeMbl, CBSI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), HNPOAYKTHl HX IepepaboTKH
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJIYYEHHUE U IpPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpoGnemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHHE NMPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUE€OMaTepHuasoB), HaONIoJeHHEe Tpolecca OOYINIMBaHUS — caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOWMCTBaMHU a30Ta, ¢ocdopa M UX COEAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uoOH U HU3YyYeHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PacTBOPEHHBIX BEILECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUuE
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBILIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4y 1o Teme «BakHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme xumudyeckux anemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenpneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B Mpupoje. Puznueckue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux anemeHToB [[. WM. MeHueneeBa, CTpoe€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmtoMunuii: nonoxkenue B Ilepumogmyeckoil cucteme Xumuyeckux syemeHToB J[. U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoae. dusznyeckne U XUMUUECKUE CBOMCTBA
xene3a. Okcuapl, rujapokeunsl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3y4eHUE Pe3yIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUJEOMATEpPHUANOB), TMPU3HAKOB MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHUsl, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(I1I), mexau (II), HabmroieHNE U ONMKMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMH HATpus,
Kamusl U Kaiblysg (BO3MOXKHO HCIIOJIb30BAaHHE BUIEOMATEPUAJIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuainbl B MOBCEIHEBHON JKU3HU 4eloBeka. bezonmacHoe MCnoiab30BaHME
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TIOHSATUH, TaK ¥ TOHSITHA,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/AEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOICITb, SIBJICHHUE, TAPHUKOBBINA dPPEKT, TEXHOJIOTHSI, MATCPUAITHL.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHME BEIECTBa, Tra3,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.

INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS NPOTrpaMMbl OCHOBHOIO 0OwIiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0J1€ 00Y4EeHMsI XUMUU B €IMHCTBE Y4€OHOM U BOCIUTATEIbHON JIEATEIBHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IMpPaBUIAMU M HOpPMaMM IOBEICHUS U
CHOCOOCTBYIOT MpOIIeccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMAIM3ALINN 00YJarOIUXCS.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOACTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMi M pacUIMpPEHUE OIbITa JESTEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSIL:

[IEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEAUIO, NMOHMMAHUS 3HAU€HUs XMUMHUYECKOM HayKH B J>KM3HHU COBPEMEHHOrO OOILEeCTBa,
CHOCOOHOCTH BIIAJIETh OCTOBEPHON MH(OpMaIueil o mepeaoBbIX JTOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHcCTBe
Mupa 1 oOlIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

IIPEJICTaBICHUS. O COLMAIBHBIX HOpPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOUIEHWM B
KOJUIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IOJIE3HOM,
yueOHOMCCIIeI0BAaTEIbCKOW, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoO0Opa3HON COBMECTHOM JESTEIbHOCTH MPH BBINOJIHEHUN YUe€OHBIX, TO3HABATEIbHBIX 3a/1a4,
BBINOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE IIOBEJIEHHWE M TOCTYNKH CBOMX TOBapHILEd C TMO3UIMM HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIECTBUIN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  peakluH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAayKM M COCTABISIOLIME OCHOBY IS
IIOHUMaHMs  CYIIHOCTM HayyHOW KapTHMHBI MHpa, MPEJCTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHUS MPHUPOABI, B3aUMOCBA35AX YEJIOBEKA C IMPUPOJHOM CpeNoi, O posn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;



MO3HABATEIIbHBIC MOTHBBHI, HANpPAaBJICHHBIC HA IIOJyYE€HHWE HOBBIX 3HAHUU 10 XHMUH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOaeMbIX TMPOIECCOB U SIBICHHMA, ITO3HABATEIHHOM,
UH(POPMALMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAaMOCTOSTEIIbHOM paboThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOHN JUTEPATypOH, JOCTYNHBIMH TEXHUYECKUMH CPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYEHHI0 W TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJICHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIICM;

4) opMHUpPOBAHHS KYJIbTYPbI 310POBbSI:

OCO3HAaHHUEC NI CHHOCTH JXKU3HH, OTBCTCTBCHHOI'O OTHOIICHUA K CBOCMy 3IIOpOBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HH, OCO3HAHWE MOCIEACTBHA W HEMPHUITHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKorojis, HApKOTHKOB, KYpEHHs), HEOOXOAUMOCTH COOIIOICHUS
npaBusl 0€30MacHOCTU MpH OOpallleHMH C XMMHYECKHMHU BEIIECTBAMH B OBITY U peallbHOMN
JKU3HU,

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQEeCcCHil U TPpyAa pa3lIuyHOro pojia, YBaXKEHHUE K
TpyAy ¥ pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPaeKTOPUU
MPOJO/DKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHATbHONU NeATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCHOHATBHON CPeIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0POBOrO0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 30POBBIO,
OCO3HAHUWE IIEHHOCTU COOJII0IEHUS TIPaBUJI OE30MaCHOTO MOBECHUS TIPH paboTe ¢ BEIIECTBAMHU,
a TaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3yYEHUH XUMHH, JJIS PeIleHUus
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEeH MPUPOAHON CPEIOi, sl TOBHIIICHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPBI, OCO3HAHUS TJIOOATFHOTO XapaKkTepa SKOJIOTHYCCKUX MPOOJIeM U MyTed WX PemieHUs
HOCpeI[CTBOM METOJ0B XHUMHH, DKOJIOTHYCCKOT'O MBIIIJICHUA, YMCHI/IH pYKOBO}ICTBOBaTBCﬂ UM B
MO3HABATENIbHON, KOMMYHUKATUBHOW U COLIMATIBLHOU MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B COCTaBC MeTaHpe}IMeTHLIX pe?)y.]'IBTaTOB BBIACIIAIOT 3HAYUMBIC IS0 q)OpMI/IpOBaHI/IH
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, rUNoTe3a, (akT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATEH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yHUBEpCalbHblEe ydeOHble NeHCTBUS (TI03HaBaTElbHbIE,
KOMMYHHUKAaTHBHbIE, PETYJATUBHBIE), KOTOpble oOecnednBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHHPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

ITo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelcTBUS

Ba3oBble JJoruyeckne aeicTBUSA:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TP OCBOCHHHM 3HAHHM:
pacKpbIBaTh CMBICI XMMHMUYECKHX MOHATHM (BBIOENATH MX XapaKTEpHbIE IPU3HAKH,
YCTaHaBJII/IBaTI: B3alMOCBA3b C I[pyrI/IMI/I HOH}ITI/IHMI/I), HCIIOJIBb30BAaTh ITOHATHUA OJIA 06'LSICHCHI/I$I
OT/IENbHBIX (AKTOB W SBJICHUMW, BHIOMpATh OCHOBAHUS W KPUTEPHH IS KiIacCU(UKAIIUU



XMMHYECKHMX BELIECTB M XMMUYECKUX PEAKIMH, YCTaHABINBATh IPUUYUHHO-CIICACTBEHHBIE CBA3H
MEXIy 00BEKTaMH U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXKIACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
110 QHAJIOTUH ), I€TaTh BBIBOABI M 3aKIIIOYCHHUS;

yMEHUE NPUMEHATh B MpOLEeCCe MO3HAHUSA MOHATHS (IpeAMETHbIE M METalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHMHH, IPeoOpa3oBbIBaTh LIMPOKO
OpUMEHSeMbIe B XUMHH MOJEIbHBIC MPEICTABICHHUS — XMMUYECKUNA 3HAK (CHMBOJI DJIEMEHTA),
XUMHU4Yeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakiud — NpU pElIeHHH Yy4eOHO-
IIO3HABATEJIBHBIX 33434, C Y4€TOM OSTHUX MOJEIBHBIX MPEACTaBICHUN BBIABIATE U
XapaKTepu30BaTh CYIIECTBEHHbIC NMPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BEILECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U U
IPOTHBOPEYHS B U3YYAaEMBIX MPOLIECCAX H SABICHUAX.

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

YMEHHUE HCHOJb30BATh MOCTABJICHHbIE BOIPOCHl B KAayeCTBE MHCTPYMEHTa IO3HaHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE NPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OpraHM3allud U MPOBEJIEHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 33 X0A0M IpoIlecca, CAMOCTOSTEIbHO TPOrHO3UPOBATh €ro
pe3yabTar, (HOpMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
MCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOJICIAHHON padoTe.

PatGora ¢ undopmanmeii:

yMeHUue BbIOUpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMALIUIO PA3INYHBIX BUJIOB
1 GOpM TMIPECTABICHHS, IOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs! TUTEpaTypa
XUMHYECKOTO COAEp)KaHWs, CIPaBOYHBIE MMOcoOWs, pecypchl IHTepHeTa), KPUTUYECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE NPUMEHSTh Pa3IMuHble METO/Ibl U 3aMIPOCHl MPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeNIEHHOTO THUMA, MPHOOPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBAJIEHUE KYJIbTYPOl aKTUBHOTO MCIIOJIb30BAaHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMYy MperCTaBICHUS
UHPOPMALIMK W WUTIOCTPHPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku U X KOMOUHALUSAMU;

YMEHHUE HCMOIb30BaTh M AHAIU3UPOBATh B Ipolecce y4yeOHOM M HcCCIen0BaTeNbCKON
NeSITeIbHOCTH HH(POPMAIIMIO O BIMSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAaHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

yMEHHUsl 3aJaBaTh BONpPOCH (B XoJe Jauanora M (WIM) AUCKYCCHH) TIO CYILIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPECTABIISTh MOJTyYeHHBIE Pe3yIbTaThl TO3HABATEIIBHON NESTETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3eHTALUI0 pPEe3YJIbTaTOB BBIMOJHEHUS XHUMHYECKOTO
JKCIIepUMeHTa (Ja0OopaTOPHOTO OMbITa, J1A0OPATOPHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUEOHOTO MTPOCKTA);

YMEHUsl y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IO3HABATEIbHON U
HCCIIE/IOBATEIbCKON JIEATENIbHOCTH TPU PEIICHUH BO3HHUKAIOMIMX IMPOOJeM Ha OCHOBE ydéra
Oo0IIMX WHTEPECOB W COTJIACOBAHWS MO3UIMH (0OCYXIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC



LITYPMBI», KOOPAUHALAA COBMECTHBIX ACUCTBHUH, ONPENEICHUE KPUTEPUEB 10 OLICHKE Ka4ecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LU ACATEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIAT,
KOHTPOJMPOBAaTh M NP HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JEATEILHOCTh, BbIOMpPATh
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABATEIbHBIX  3a]ad,
CaMOCTOSTENIBHO COCTABIIATh WIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM IEWCTBUM INpU
BBIIOJIHEHUM 33JaHUIl C yd4y€TOM IIOJy4YeHMsI HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IIOJyUYEHHOI'O PE3yJIbTaTa 3asBJICHHON LIEJy,
YMEHME HCII0JIb30BATh U AaHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIOBUU 3a/laHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaToB II0 OCBOEHHIO O0S3aTEIBHOIO COJEpIKaHus,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOH pabouell MporpamMMmoi, BBIJIEJAIOT: OCBOCHHBIE
0o0yJaromuMuUCsT HAy4YHbIE 3HAHUS, YMEHUS M CIHOCOOBI JCHCTBHIA, CHEHU(PHUECKUE IS
npeaMeTHOW obnactu «XHMHS», BUIBl JEATEIbHOCTU IO IMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, Ipeodpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyaIUSX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® DaCKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX IIOHATHUH: aTOM, MOJIEKYJA, XUMHYECKHUH
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHas Macca, MaccoBas MO XUMHUYECKOTO
3JIEMEHTa B COEIMHEHMH, MOJSIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIIEHUSI, XUMHUECKas peaKus, KjaacCupuKanus
peakuuii: peakliui COeAMHEHUS, peaKLUU pa3IoKEeHUs], PEaKIUK 3aMEeLIeHUs], peaKIuU
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3((eKT peakluu, sApo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas opOWTanb, paguyC aToMa, XUMHYECKas CBS3b,
NOJIIpHAasl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAsl CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKs) B PaCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATUH U TNPUMEHSTh 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAICHUN;

® [ICII0JIB30BATh XMMUYECKYIO CHUMBOJUKY [UIsl COCTaBiIeHHS (OpMysT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OIIPENIENSITh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COEJUHEHHSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHUYECKUX COEUHEHMSIX;

e packpbiBaTh cMbici llepuoanueckoro 3axona JI. M. MeHneneeBa: neMOHCTpHUpOBAThH
MOHMMAaHHE TMEPHOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nonokeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOIaJipo;

®ONMMCHIBATh M  XapaKTepu3oBaTh TabmuuHyro ¢opmy Ileproanueckoir  cucTemsl
XUMHYECKHMX AJIEMEHTOB: pa3jnyaTh IOHATUS «JaBHas moarpynna (A-rpynma)» u
«mmobounass moxarpynma (b-rpymma)», Manaeie W OoibIIME TEPHOMBI, COOTHOCHUTH
0003HaueHusl, KOTopble UMeroTcs B Tadmune «llepuoanyeckas cucrema XUMHUYECKHX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XMMHYECKMX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YUCIO 3JIEKTPOHOB H
pacnpezesieHue UX M0 3JIEKTPOHHBIM CII0SIM);

e KjlacCU(PUIMPOBAaTh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKUE BELIECTBA, XMMUYECKHE
peakuuu (110 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
sddexry);

® XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEUIECTB PA3IUYHBIX
KJIacCOB, IOATBEpXKJas  ONMCAHUE IPUMEpPAMU  MOJIEKYJISPHBIX  ypaBHEHMUH
COOTBETCTBYIOLMX XMMUYECKUX PEaKIIHii;

® [I[POrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH ITPOTEKaHUsI XMMUYECKHX MPEBPALICHUN B Pa3JIMUHBIX YCIOBHSIX;

® BHIUMCIIATE OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 0 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKlty;

® [[PUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTENIBHON AESITENbHOCTH — aHallu3 M CUHTES,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHIO0, KIAacCH(PUKANNIO, BBISABICHHE MPUIHHHO-
CJICZICTBEHHBIX CBsI3eM — JUI1 M3Y4YEHUS CBOICTB BEIECTB M XMMHMYECKHX PEaKIM,
€CTeCTBEHHO-HAyYHble =~ METOAbl  IO3HAaHUS  —  HAOIIOJECHME,  HM3MEpEeHHeE,
MOJIEJMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

eCJIE/IOBaTh NpPaBWIaM I[OJb30BaHMUA XMMHUYECKOH TOCYyIOod U J1abOpaToOpHBIM
000py/s0BaHUEM, a TaKXKe IpaBWiIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHUIO
U cOoOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOPOJA U KHUCIOPOJA), MPHUTOTOBICHUIO
PacTBOPOB C OINPEAEIEHHON MacCOBOM 0JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAaHUIO PACTBOPOB IlETIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, (heHondTaaenH, METHIOPAHK U JIPyTHUe).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHUI:

® DacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUI: XHMHUYECKUH DIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas pPEaKius, XUMHUYecKas
CBSI3b, TEIIOBOM 3P EeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, HJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, PpeakIU HOHHOro OOMEHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIuHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAaHOBHUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMPOTEpHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIMYecKas), KpUCTAUIMYecKas pemeérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XMMHMYECKOM pEaKUuu, MPEeAeabHO JI0IMyCcTUMAas
koHneHTpauus [1/IK BemiecTna;

® WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUH U TNPUMEHATH 3TH
HOHATUS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHKY [UIi COCTaBJeHHs (OpMyN BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIU;

® ONpPE/IEIIATh BAJICHTHOCTD U CTENIEHb OKUCIICHUSI XMMUYECKUX IEMEHTOB B COEIMHEHUSAX
pasIMYHOIO COCTaBa, MPHUHAUIEKHOCTh BELIECTB K OINPENSJIEHHOMY KJaccy
coeMHEeHUN 1o (¢dopmynaM, BHJ XUMHYECKOM CBS3M (KOBaJCHTHAs, WOHHal,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEAMHEHMAX, 3apsi]i HMOHA IO XUMHYECKOU



dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

e packpbiBaTh cMbich [lepuoanueckoro 3akona /1. 1. MenzeneeBa u JeMOHCTPUPOBATH €TO
NOHMMAaHME: ONKMCHIBATh M XapaKTepu3oBarh Tabmumunyo ¢opmy Ilepuoanyeckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas mnoarpynma (A-
rpymmna)» u «mobounas mnoxarpymnmna (b-rpynma)», Mameie u OOJBIIME TIEPHUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAMYECKON Tabnmie, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsij sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIOAM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U TJIABHBIX MOArPYMN C YYETOM CTPOSHUS
UX aTOMOB;

e Kilaccu(hUIMPOBATh XUMHUYECKHE 3JIEMEHTH, HEOPTaHWYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);

® XapaKTepu3oBaTh (ONUCHIBATh) OOIME U crneuuduueckue XUMHUYECKUE CBOWCTBA
MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK/Iasl OMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® COCTABIIATh YPABHEHMSI DJEKTPOJIUTHUECKON AMCCOIMAIIMM KHUCIOT, IIeJo4Yell U colel,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS pPEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
MOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIY BeEleCTBaMU
Pa3IUYHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTb OKHCJIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMUNA IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCca 3THX pPeakLui;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSAX;

® BLIYHCIISATE OTHOCUTEJIBHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMeHTa 1o (hopMysie COeJUHEHNs, MAaCCOBYIO JIOJIIO BEIlECTBa B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;

ecoOm0laTh  MpaBMJa TOJB30BAHUSA XUMHUYECKOW TMOCYAOM U J1aOOpaTOpPHBIM
o0opy/soBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYyYEHHIO
U cOOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

® [IPOBOJUTH PEAKIIMH, IMOATBEPIKIAIONINE KAYECTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, MoAMI-, KapOoHatr-, ¢ocdar-,
CHJIMKAT-, Ccyiab(aT-, TMIPOKCHUA-UOHBI, KATHOHbI AMMOHMS W HOHBI HM3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;

® [[PUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON AESITENBHOCTH — aHAIW3 M CUHTES,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTHU3allhio, BBISBICHUE MPUYUHHO-CIIEACTBEHHBIX
CBSI3€M — JUIsl M3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4YHble METOABl TMO3HAaHMA — HAOJIOACHHE, U3MEPEeHUEe, MOJCIUPOBAHHE,
IKCIIEPUMEHT (peaibHbIil U MBICICHHBIN).
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Marepuaibl B
KU3HU YeJIOBeKa
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636
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a636
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[TPOIT'PAMME
INOYPOYHOE IIVIAHUPOBAHHUE
8 KUIIACC
Ne KoanuyecTBo yacoB DJIeKTPOHHBIE
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IIPUMEPE OUUCTKU

MOBApEHHOM

COJIN)»

ATOMEL 1 bubmuorexa [JOK
6 21.09.2  https://m.edsoo.ru/f

MOJICKYJTBI 023 fod2a6c

XuMH4ecKue

3JI€MEHTHI. 3HAKU bubnmoreka [JOK
7 (cMMBOJIBI) 26.09.2  https://m.edsoo.ru/f

XUMHYECKHX 023 f0d2be8

3JICMCHTOB

[IpocTeie bubnnoreka [JOK
8 CIIOYKHBIC 28.09.2  https://m.edsoo.ru/f

BEIIECTBA 023 f0d2a6¢

ATtoMmHO- bubmuoreka [JOK
9 MOJIEKYJIIPHOE 03.10.2  https://m.edsoo.ru/f

yUYEeHHUE 023 f0d2d50

3aKkoH

MTOCTOSIHCTBA

COCTaBa BEIIECTB.

XHUMHUYECKast bu6nmoreka [JOK
10  ¢opmyra. 05.10.2  https://m.edsoo.ru/f

BanenTHocTts 023 fOd2eae

aTOMOB

XUMHYCCKHUX

3JIEMCHTOB

OtHOcHTENbHAS

aTOMHas Macca. bu6mmoreka [IOK
11 OTtHOCHTENBHAS 10.10.2  https://m.edsoo.ru/f

MOJICKYJIIpHAs 023 f0d323c

Macca

Maccosast nons Bu6miorexa [[OK
12 j:z\f:;;;zm 12.10.2  https://m.edsoo.ru/f

023 f0d350c

COETMHEHUHN

KonuuaecTBo bubmuorexa [JOK
13 BelecTsa. Modb. 17.10.2  https://m.edsoo.ru/f

MogsipHast macca 023 f0d5230

Dusrieckue i bubnmoreka [JOK
14~ CHMATeCKHe 19.10.2  https://m.edsoo.ru/f

HBIICHIL 023 f0d37fa

XuMuueckas
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peaxiust

[Ipusznaku u

yCIIOBUS bubmumoreka [IOK
15 MPOTEKAHHS 24.10.2  https://m.edsoo.ru/f

XUMHYECKHUX 023 f0d3al6

peakuuii

3akoH

COXPaHEHHUS bubmumoreka [IOK
16 MAacChI BEIIECTB. 26.10.2  https://m.edsoo.ru/f

XuMHYECKHE 023 f0d3b88

YpaBHCHHUS

Brruncinenus

KOMIHACCTRa, bubimoreka [IIOK
17 Macent Bettieetba 07.11.2  https://m.edsoo.ru/f

1O YPapHEHIBIM 023 f0d5708

XUMHYCCKHUX

peakuuii

Knaccudpukanus

XUMHYCCKHUX

peakuuit bubnnoreka [JOK
18  (coemuneHwus, 09.11.2  https://m.edsoo.ru/f

Pa3IOKEHNU, 023 f0d3f34

3aMEIICHMS,

oOMeHa)

M. B. JlomoHOCOB

- YHCHH bubmuorexa [JOK
19 3OH6LL%KHOH6HHCT' 14.11.2  https://m.edsoo.ru/f

Henme i 023 f0d40c4

CUCTEMaTH3aIus

3HaHUH

KonTponbHas

pabota Nel 1o bubnuorexa [IOK
20 TeMe «BerecTna 16.11.2  https://m.edsoo.ru/f

1 XUMUYECKHE 023 f0d4290

peaKIum

Bo3nyx — cmech

razoB. CocraB

BO3yXa. bubmuoreka [IOK
21 Kucnopox — 21.11.2  https://m.edsoo.ru/f

3JIEMEHT U 023 f0d448e

poCTOe

Benrectso. O30H
22 dusznyeckue u bubmuoreka [JOK
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XUMHYECKHE
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KHCJIOpOJIa
(peakiuu
OKHCIICHUS,
TOpPEHHUE).
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KHCII0poAa

23.11.2
023

28.11.2
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bu6mmoreka [IOK
https://m.edsoo.ru/f
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24

25

26

TemnoBoit a3 ekt
XUMHYECKOH
peakInu, MOHATHE
0
TEPMOXHUMHUYECKO
M YpaBHEHUH,
9K30- B
SHIO0TEPMUUYECKHUX
peakuusx

Torugo (HedTs,
yrojib U METaH).
3arpsi3HEeHue
BO3/yXa, CIIOCOObI
ero
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IIpaxTrueckas
pabota Ne 3 o
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1 cobupaHue
KHCJIOPOAA,
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30.11.2
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05.12.2
023

07.12.2
023
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https://m.edsoo.ru/f
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bu6nmoreka [JOK
https://m.edsoo.ru/f
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bubmuorexa [JOK
https://m.edsoo.ru/f
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27

Bonopon —
DJIEMEHT B
MPOCTOE
BEIIIECTBO.
Haxoxnenue B
pupoJie
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1. 'abpyceBa H.. Xumusi: pabouas terpaas: 8 ki1. / H.W. T'abpyceBa. — M.: IIpocBerienue.
2. I'abpycesa H.M. Xumus: pabouas terpans: 9 k. / H.W. T'abpycesa. — M.: IIpocsenienue.
METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

1. 'apa H.H. Xumus. Paboune nporpammsl. [Ipeamernas nunust yueonukos I'.E. Pyn3utuca,
@.I'. Penpamana. 8-9 knaccsl/ H.H. 'apa. — M.: [IpocBemienue.
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