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HHOACHUTEJIbBHAA 3AIINCKA

Paboyas mporpamMma mo XUMHH JUIsI OOydarOUIMXCsl 8 KJIACCOB COCTaBJIEHA HA OCHOBE
TpeboBanmii K pe3ynbTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTEeNbHON MPOTpamMMbl OCHOBHOTO
oOmiero o0pa3oBaHMs, NPEACTAaBICHHBIX B DenepaabHOM TroCyAapCTBEHHOM 00pa30BaTEIbHOM
CTaHJapT€ OCHOBHOIO 001ero o0pa3oBaHus, € YYETOM paclpenei€HHbIX @0 Kiaccam
MPOBEPsIEMBbIX TPEOOBAHUN K pe3ylbTaTaM OCBOSHHS OCHOBHOW 00pa30BaTeIbHON MPOTpPaMMBbI
OCHOBHOTO 0O0miero o0pa3oBaHHUs M DJIEMEHTOB  COJEP)KAHUS, MPEJCTABICHHBIX B
YHuBepcanipHOM Koau(puKaTope Mo XMMHM, a Takke Ha ocHoBe lIpumepHoll mnporpamMmbl
BOCIIUTAHUS OOYYAIOIIMUXCS TPHU TMOJTYYEHUH OCHOBHOTO OOIIEro oOpa3oBaHMUsI M C YUETOM
Konuenuuun npenonaBanus ydyeOHOro mpeamera «XuMus» B 00pa30BaTeNIbHBIX OpraHU3alUsaX
Poccuiickoit ®enepanyu, peanu3yrolumX OCHOBHBIE 00IIe00pa3oBaTelbHble MPOrpamMMbl (YTB.
Pemenunem Kosmnernn Munnpocsemenus Poccun, nportokon ot 03.12.2019 N IIK-4BH),
ocHoBHOM O6pazoBarensHoi mporpammel MKOY  COII Ne5 r. banesi, yueOHOrOo 1uiaHa Ha
2023-2024 y4eOubIii TOA,

Wcnonb3oBanue o6opynosanus «Touka pocta» mnpu peanusauuu nqanHoi OIl nmo3Bossier
CO3/aTh YCIOBUS:

* JUIsl paCIIMPEHUS COJEPIKAHUS IKOJIbHOIO XMMHUECKOT0 00pa3oBaHMUs;

* JUId TIOBBIIIEHHS] TMO3HABATEJIIbHOM aKTMBHOCTH OOydaroluxcs B €CTECTBEHHO-HAyYHOU
obOnactu;

* NI pa3BUTHS JIMYHOCTH peOEHKa B Tpolecce OOydeHUs XUMHUH, €r0 CIIOCOOHOCTEH,
(dhopMHUpOBaHUS U YIOBJIETBOPEHHS COLMAILHO 3HAUMMBbIX HHTEPECOB U MOTPEOHOCTEH;

e Juisi paboOThl ¢ OJNApEHHBIMHU IIKOJIbHUKAMH, OPraHU3allUd HMX PAa3BUTHS B Pa3IUYHBIX
obnacTsax o0pa3oBaTebHON, TBOPUECKON JEATEITHBHOCTH.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «XUMMUS»

Bxnax yaeOHoro mpeamera « XuMus» B JOCTHIKEHUE TEJIEH OCHOBHOTO OOIIEro 00pa30BaHUs
0OyCIIOBJICH BO MHOTOM 3HAUCHHUEM XHMHUYCCKON HAyKH B IMO3HAHWUU 3aKOHOB MPHPOJBI, B
Pa3BUTHH ITPOU3BOIUTEIILHBIX CHJI OOIIIECTBA U CO3IaHUM HOBOW 0a3bl MaTEPHAILHOM KYJIBTYPHI.

XUMHUSI KaK 3JIEMEHT CHUCTEMBbl €CTCCTBCHHBIX HAyK PAacIpPOCTPaHUIIA CBOE BIMSHHE Ha BCE
00J1aCTH YEJIOBEYECKOTO CYIISCTBOBAHUS, 33Jlajla HOBOE BHJICHHE MHUPA, CTaja HEOThEMIIEMBIM
KOMITOHCHTOM MHPOBOM KYJIBTYpPbI, HCOOXOJUMBIM YCIOBHEM >KH3HH OOIIECTBA: 3HAHUE XUMHUHU
CIIY’)KHT OCHOBOM i1 (DOPMHUPOBAHUS MHPOBO33PCHHS YEJOBEKA, €ro MpEACTaBICHUN O
MaTePHATBLHOM €IMHCTBE MHUPA; BAKHYIO POJIb UT'PAIOT (OPMUPYEMbIC XUMHEH MPEACTABICHUS O
B3aMMOIIPEBPALICHUAX SHEPrUd W 00 SBOJIIOIMH BEIISCTB B IMPHUPOJC; COBPEMCHHAs XUMHUS
HalpaBjcHa Ha pEIICHUE TJI00aTbHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHSI 4YEJIOBEYECTBA —
CBIPBEBOM, JHEPreTUYCCKOM, IHIICBOM M  JKOJOTHYEeCKOH  0e30IacHOCTH, MpoodiieM
3JIpaBOOXPAHCHHUS.

B ycrnoBusix Bo3pacTaromiero 3Ha4eHusl XUMUHU B KH3HHU OOIIECTBA CYIIECTBEHHO MMOBBICUIIACH
pPOJIb XUMHUYECKOTO 00pa3oBaHus. B rutaHe couuanu3aliud OHO SIBISETCS OJHUM W3 YCIOBHM
(hOopMHPOBaHKS MHTEIICKTA JIMYHOCTH U TAPMOHUYHOTO € Pa3BUTHSL.

CoBpeMEHHOMY  YEJIOBEKY XHMHUYECKHE 3HAaHHUA HEOOXOAMMBI [Uid TNPUOOpETeHUS
OOIIEKyIBTYPHOTO YPOBHSI, MO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COIIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOO0Opa3HON JKM3HH OOIIECTBA, AN OCO3HAHUS BaXXHOCTH pPa3yMHOTO
OTHOIICHUS] K CBOEMY 3JI0POBBIO M 3JI0OPOBBIO JAPYTHX, K OKpYXKAIOIIeH MpUpPOAHON cpene, A
IPaMOTHOTO TOBEJCHHUS MTPH MCIIOIb30BAaHUH PA3IMYHBIX MAaTEPUATOB U XUMUYECKUX BEIIECTB B
IMOBCEIHEBHOM KU3HH.

XuMuyeckoe 0Opa3oBaHHe B OCHOBHOM IIKOJIE SBISETCS 0A30BBIM MO0 OTHOIICHHUIO K CUCTEME
obmiero xumudeckoro oOpaszoBaHus. [loaToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO
pealin3yeT MpHCYIIHE OOIMIeMy XHMHUYECKOMY OOpa30BaHUIO KIIOUEBHIE I[EHHOCTH, KOTOpHIC
OTpaXKarOT TOCYIAAPCTBEHHBbIC, OOIIECTBEHHbIE W WHIWBUIYAIbHBIE MOTPEOHOCTH. OTHUM
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OTIpeNeNsAeTCsl CYIHOCTh 00mIel cTparerun o0ydeHHs, BOCIIUTAHUS U Pa3BUTHUS O0O0Y4arONIUXCS
CpeAcTBaMU y4eOHOTO MpeaMeTa « XUMUs».

N3yuenue npenmera: 1) crnocoOCTByeT peanu3alliid BO3MOXKHOCTEH JUISi CaMOpa3BUTHSL U
(dhopMHUpOBaHHS KYJIbTYpPhl JUYHOCTH, €€ 00Iel U (YHKINOHATHHONW IPAMOTHOCTH; 2) BHOCHUT
BKJIaJ B (POPMUPOBAHHE MBIIIJICHUS M TBOPYECKUX CIIOCOOHOCTEH IMOJPOCTKOB, HABBHIKOB HX
CaMOCTOSITENIbHOM yueOHOM AEsITEIbHOCTH, SKCIEPUMEHTAIbHBIX U UCCIEA0BATEIbCKUX YMEHU,
HEOOXOJMMBIX KaK B ITOBCEJHEBHOHN JKM3HHU, TaK M B MPO(ECCHOHATBHOU IEATENbHOCTH; 3)
3HAKOMHUT CO CHEUU(PUKON HAYYHOI'O MBILUICHHUS, 3aK/Ia/IbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIAa Ha
€IMHCTBO MPUPOJBbl M YEJIOBEKAa, SBIISIETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUU
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH  TOAPOCTKOB; 4)  cmocoOcTByeT  (HOpMUPOBAHHUIO
LIEHHOCTHOTO OTHOLIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT
CBOM BKJIa/l B 9KOJIOTUYECKOE 00pa30BaHUeE IIKOJIbHUKOB.

Hazpannsle HampaBieHHss B OOyd4e€HUU XUMHUHU 00ECIEUMBAIOTCS CHELM(PHUKON coaep KaHUs
IpeaMeTa, KOTOPbIN SBISETCS MeJarorMuecky aJanTHPOBaHHBIM OTpakKeHHEM 0a30BON HayKH
XUMHUHU Ha ONPEACIIEHHOM JTane €€ pa3BUTHUS.

Kypc xumum OCHOBHOH IIKOJBI OpPUEHTHPOBAH Ha OCBOCHHME OOY4YalOIIMMHUCS OCHOB
HEOPraHMYeCKOM XUMHUU U HEKOTOPbIX MOHSITUH U CBEIEHUH 00 OTHENbHBIX OOBEKTax
OPraHN4eCKO XUMHUH.

CrpykTypa cojepkaHusi mnpeaMmera copMupoBaHa Ha OCHOBE CHCTEMHOTO MOJAX0Ja K €ro
nzyueHuto. CojepxaHue CKIIAIbIBAETCS M3 CHCTEMbI MOHATHM O XHMHUYECKOM D3JEMEHTE U
BEILIECTBE W CHUCTEMBbl MOHATUH O XuMUYeckol peakuuu. OOe 3TH CUCTEMBI CTPYKTYpPHO
OpraHU30BaHbl 10 MPUHIIUITY MOCIEA0BATENIBHOIO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETHUECKUX
MPE/ICTAaBJICHUM PA3HOIO YPOBHS: ATOMHO-MOJIEKYJISPHOTO YyYEHHMs] KaK OCHOBBI BCEro
ecrtecTBo3HaHus, ypoBHs I[lepuoamueckoro 3akona /I. M. MenaeneeBa kak OCHOBHOTO 3aKOHa
XUMHHM, YYEHUS O CTPOGHMM aToMa U XUMHYECKOM CBfA3M, TMpeAcTaBleHUl 00
JNEKTPOJUTAYECKOW  JTMCCOLMAIMU  BEIIECTB B  pacTBOpax. [eopeTHdecKkue 3HaHUS
paccMaTpuBalOTCd Ha OCHOBE OMIMPUYECKH TMOJTYYEHHBIX M  OCMBICICHHBIX (DAKTOB,
Pa3BHUBAIOTCS MOCIEA0BATENBHO OT OJHOTO YPOBHS K IPYTOMY, BBITIOJHAS PYHKIUU OOBSICHEHUS
U TPOTHO3UPOBAHMUS CBOMCTB, CTPOEHUS M BO3MOXHOCTEM NPAKTUYECKOTO NPHUMEHEHHS U
MOJTYYEHUS U3y4aeMbIX BEILECTB.

Takas opranuzanus coAepKaHHs Kypca CIOCOOCTBYET MPEACTABICHUI0 XUMHYECKOU
COCTaBJISIIOLEH HAy4YHOW KapTHUHBI MHpa B JIOTMKE €€ CHCTEeMHOW mnpuponabl. Tem cambim
obecrieunBaeTcs BO3MOKHOCTh (POPMHUPOBaHUS Y OOy4arOMIMXCS IEHHOCTHOTO OTHOLICHHS K
Hay4dHOMY 3HAHMIO M METOJaM IIO3HaHUsA B Hayke. BaXHO Takke 3aMETUTh, YTO OCBOEHHUE
COJICpXKaHUs Kypca IPOUCXOAMT C IPUBICUYEHUEM 3HAHMM U3 paHEe H3YYEHHBIX KYpPCOB:
«Oxpyxaromuiit Mup», «buonorus. 5—7 knacce» n «duzuka. 7 Kiacey.

HEJIX U3YYEHUSA YYEBHOI'O IPEIMETA «XUMMWS»

K HanpaBieHuIo nepBOCTENEHHON 3HAYMMOCTH IPU peasin3aluu 00pa30BaTeNbHbIX (YHKIHI
npeamera «XHUMUS» TPAIULMOHHO OTHOCAT ()OPMHUPOBAHUE 3HAHMNA OCHOB XMMHYECKON HAayKH
Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMSA, NPAKTHUECKOM NEeATEIbHOCTH 4YelloBeKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBON KyJBTYpbI. 3ajada MpeaMeTa COCTOMT B (POPMHUPOBAHUU
CHCTEMbl XMMHMUYECKHX 3HAaHUN — BaXHEWIIMX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETHUYECKHX
MIOJIOKEHHH, TOCTYIHBIX 0000IEHNI MUPOBO33PEHUYECKOTO XapaKTepa, si3blKa HayKH, 3HAHUH O
Hay4YHbIX METOJAaX M3Y4YEHHUs BEIIEeCTB M XMMHUYECKMX peaklui, a Takke B (OPMHUPOBAHUU U
Pa3BUTHH YMEHHUH M CIIOCOOOB NESTEIbHOCTH, CBA3aHHBIX C IUIAHUPOBAHHUEM, HAOMIOJICHUEM H
MIPOBEJCHUEM XHMUYECKOTO HKCIIEPUMEHTA, COOMIOACHNEM MPaBUIl 0€30MacHOTO OOpalleHus ¢
BEILIECTBAMU B [IOBCETHEBHOM KU3HU.

Hapsiny ¢ 3TuM nenu u3ydeHus NpeiMera B NMPOrpaMME YTOYHEHBI U CKOPPEKTUPOBAHBI C
y4éTOM HOBBIX MPHUOPUTETOB B CHCTEME OCHOBHOrO oOmero ooOpasoBanus. Cerojus B
oOpa3oBaHuM 0Cc000 3HAYMMON TNPHU3HAETCS HAMPABICHHOCTh OOY4YEHHs Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (OPMHpOBaHHE €€ MHTEIJIeKTa M o0mmeld KynbTypbl. OOydeHue
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YMEHHUIO YYUTHCS M TPOJOJIKATH CBOE 0Opa3oBaHHE CaMOCTOSITEIBHO CTAHOBUTCS OJHOW W3
BOXHEWINHNX QYHKIUH y4eOHBIX IPEIMETOB.

B cBA3M ¢ 3TUM nIpu U3y4EHMM IIpeIMeTa B OCHOBHOM LIKOJIE JOMUHHUPYIOIIEE 3HAYCHHE
npuoOpenu TaKue eI, KaK:

(opMuUpOBaHME WHTEIUIEKTYyaIbHO PpA3BUTOW JIMYHOCTH, TOTOBOM K CaM0o0Opa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY IPHHATUIO PEIICHWH, CHOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH;

HaIPaBJIEHHOCTh O0YYEHUsI HA CUCTEMAaTUYECKOE MPUOOIIEHNE YYaIIUXCs K CAMOCTOSITEIbHOU
MO3HABATEIBHOMN JEATEIBHOCTH, HAYYHBIM METOJaM TO3HaHUS, (OPMHUPYIOUIMM MOTHUBAIHIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUH;

oOecrieueHne  yCJIOBHUH, CIIOCOOCTBYIOIIUX MPUOOPETCHHUIO  OOYYAIOIIMMHUCS  ONBITA
pa3zHooOpa3HON AeATEeIbHOCTH, MO3HAHUS U CAMOINO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIII ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs1 Pa3IMUHBIX BUJOB JESTEIBHOCTH;

(hopMHpoBaHHE YMEHHUI OOBSICHITH U OLIEHUBATh SIBJICHUS OKPYXKAIOLIEr0 MUpa Ha OCHOBAaHUU
3HAHUH U OIBITA, OJYYEHHBIX MIPU U3YICHUU XUMUH;

¢bopMupoBaHue y OOy4arOIIMXCS T'YMaHUCTHUECKHX OTHOUICHUWI, MOHUMaHHUS LEHHOCTH
XMUMHMUYECKUX 3HAHUM A BBIPAOOTKM 3KOJIOTHYECKU II€JIeCO00Pa3HOro MOBEJIEHUS B OBITY U
TPYAOBOM NESITEIBHOCTH B LEJISIX COXPAHEHHUS CBOErO 3/I0POBbA M OKPYXKAIOLIEH MPUPOIHOMN
Cpelbl;

pa3BUTHE MOTHBALMH K O0YYEHMIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO Ha
OCHOBE YCBOEHHs OOIIEYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQuIIs U HANPaBICHHOCTH JaibHelIero o0yyeHus.

COJEP)KAHHUE YYEBHOT' O ITPEJMETA

IlepBoHayajbHbIE XMMUYECKHE TOHATHUS

[Ipenmer xumuu. Posib XUMuM B )KM3HM 4YesloBeKa. Tena u BemlecTBa. OU3MYECKHE CBOKMCTBA
BEIIECTB. ATrperatHoe cocTosiHue BeniecT. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUHU. XUMHS B
cucteMe Hayk. Yucteie BeniecTBa U cMecu. CriocoObl pa3/iesieHusl CMeceH.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE 3JIeMEHThI. CUMBOJIBI XMMUYECKHUX 3JIeMEHTOB. [IpocThie u
CJI0’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas hopmysa. BaaeHTHOCT, aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH TOCTOSHCTBA
cocraBa BemecTB. OTHocuTenbHass aroMHas Macca. OTHOCHUTENIbHAs MOJICKYJISIpHAs Macca.
MaccoBas 1011 XUMHYECKOI'0 3JIEMEHTa B COCTUHEHNH.

du3nyecKkue W XUMHUYECKUE SBJICHUA. XHUMHUYECKas peakiuuss U €€ MNpU3HAKU. 3aKOH
COXPaHEHHUs MAacChl BEIIECTB. XUMUYeCKHe ypaBHeHUs. Kiiaccupukanus XUMHUYECKUX PeaKIHii
(coenuHEHMS, pas3JIoKCHUS, 3aMeIeHUs, OOMEHA).

XUMUYECKUH HKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW TOCYIO0#, ¢ MpaBUiIaMU pabOTHI B
naboparopun U mnpuéMamMu oOOpalieHus ¢ JIabopaTOpHBIM O0OpYIOBaHHEM; H3Y4YCHHUE U
onucanue (PU3NYECKUX CBOMCTB 00pa3IOB HEOPraHUYCCKUX BEIIECTB; HAOIIOACHHE (PU3UICCKUX
(naBneHUe BOCKa, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE W KOHJCHCAIIUS BOJIbI)
U XUMHYECKUX (TOPEHHE CBEUH, MPOKAIMBAHME MEIHON MPOBOJIOKHU, B3aUMOJICHCTBUE Mela C
KHUCTIOTOMN) sIBIIGHWH, HAOMIOIEHWE U OMUCAaHUE MPHU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIUil
(pazmokeHue caxapa, B3aWMOJCHUCTBHE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pasloKeHue
ruapokcuaa menu(ll) mpu HarpeBanuu, B3aumoieiicTBue xene3a ¢ pactBopom coiu meau(Il));
M3YyYeHHEe CIOCOOOB pasfesieHns cMecell (¢ MOMOIIbI0 MarHuTa, GUIbTPOBaHKE, BhIMIApUBaHUE,
TUCTUIUTSIMS, XpomaTorpadus), MpoBeACHWE OYUCTKU TOBAPEHHOW CONU; HAOMIOJeHHE U
ONMCAHUE PE3YJIbTATOB MPOBEACHUS ONbITA, WLUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHSI MacCChl;
CO37aHHE MOJIETIeH MOJIEKYI (IIapOCTEPIKHEBBIX).

Bakneiilue npeacTaBUTe I HEOPraHUYECKHX BelleCTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoag — 3ieMeHT UM IpoCTO€ BELIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpusndeckue U XUMHYECKUe CBOMCTBA (peaKiuu TOPSHHUS).
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Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl TOMydeHHs KHUCIOpOJa B J1IabOpaTtopuu U
npoMbIIIeHHOCTH. KpyroBopot kucnopona B mpupoje. O30H — alaoTponHas MOIUBUKAIHS
KHCJIOPOJ1a.

TemnoBoit >ddexkr xuMuyeckol peakuuu, TEPMOXMMHYECKHUE YpaBHEHUS, O3K30- H
SHIOTEPMHUUECKUE peakuUU. TOMIMBO: Yroiab M MeETaH. 3arpsi3HEHHE BO3/YyXa, YCUJICHHE
MApHUKOBOTO P QeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — snemeHT u mpocToe BemecTBo. Haxoxaenne Bogopo/a B mpupo/ie, puzndeckue u
XMUMHMUYECKHE CBOMCTBA, IPUMEHEHHE, CLIOCOObI Nony4eHus. KucnoTsl u conu.

KonuuectBo BemectBa. Mosb. Monsipaas macca. 3akoH ABorajipo. MoJisipHbIil 00bEM ra3oB.
Pacuérel Mo XuMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. HacelieHnsle u
HEHaCBILIEHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B BojJe.MaccoBasi 10y BelIeCTBa B
pactBope. XuMmuueckue cBoiicTBa BoAbl. OcHOBaHUA. Ponb pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanus ©Heopranmdeckux coenuHenuil. Oxcuapl. Knaccudukanus oOKcHaOB:
coJyieoOpa3ymolre (OCHOBHBIE, KUCIIOTHBIE, aM(OTepHbIE) U HecosieoOpaszytomue. Homenknarypa
OKCHJIOB (MEXIyHapoAHas W TpuBUaibHas). DuU3nueckue M XMMHUYECKHE CBOMCTBA OKCHJIOB.
[Tosydyenune okCHIOB.

OcHoBanus. Krnaccuduxanuss OCHOBaHMIA: IIENOYM U HEPACTBOPHUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHui (MeXIyHapoAHas W TpuBHaibHas). PU3NYECKHME U XUMUYECKUE
CBOMCTBA OCHOBaHUU. [losryueHne 0CHOBaHMM.

Kucnorsl. Knaccuduxauust xuciaor. Homenknatypa kuciaor (MexAyHAapoaHas W
TpuBHaJIbHAS ). DU3HUECKHE W XUMUUYECKHE CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTtaymoB H. H.
bekerona. [lonyueHue KuUcIoT.

Comu. Homenknatypa coJieil (MeXIyHapoaHas U TpUBHANbHAs). DU3HUECKHE U XUMHYECCKUE
cBoiicTBa cosel. [lonyyenue coseil.

['eneTnyeckas CBSI3b MEXKy KJIACCAMH HEOPTraHUYECKUX COCTUHEHUM.

XHUMHUYECKUH IKCIEPUMEHT: KAaUECTBEHHOE OIPENEICHUE COJIEpKaHUA KUCIOpOJa B BO3IYXE;
MoJlyueHue, coOupaHHue, paclo3HaBaHWE W HW3YyUYEHHUE CBOMCTB KHUCJIOpOJa; HAOII0JICHHE
B3aMMOJICIICTBUS BEIIECTB C KUCIOPOJAOM M YCJIOBHUS BO3HUKHOBEHUSI M IIPEKpAILlCHUsI TOPEHUS
(moxapa); O3HaKOMJIEHHE C OOpa3laMH OKCHJOB M OIMCAaHUE HUX CBOWCTB;, IOJy4YEHHE,
coOupaHue, pacrno3HaBaHUE U M3YYEHHE CBOMCTB BoAOpoAa (TOpeHHe); B3aUMOJICHCTBUE
Bojiopora ¢ okcugoM meau(ll) (BO3MOXKHO HCIOIB30BaHKME BHICOMATEPHAIIOB);HAOIIOACHUE
00pa310B BEUIECTB KOJIUYECTBOM | MOJIb; HCCIeIoBaHME OCOOCHHOCTEH pacTBOPEHUS BELIECTB C
Pa3IMYHON PACTBOPUMOCTBIO; MPUTOTOBJICHHE PACTBOPOB C OINpPEACIEHHOW MAacCOBOW J0Jel
pPacTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBHME BOJABI C MeTa/IaMH (HATpUEM U KaJbIHEM)
(BO3MOKHO HCHOJB30BaHUE BUACOMATEPHUAIIOB); OMPEIEIIEHUE PACTBOPOB KUCIIOT U IIENouei ¢
MOMOIIBI0 HMHAWKATOPOB; HCCIEAOBaHHE OOpPAa3lOB HEOPTaHUYECKUX BEIIECTB Pa3IMUHBIX
KJIacCOB; HAONIOJICHWE W3MEHEHMsS OKpPAacKH HMHIMKATOPOB B PacTBOpax KHUCIOT U IENIOoYei;
u3yueHue B3aumojeiicTBus okcuaa Memau(ll) ¢ pacTBopomM cepHOW KHCIOTBI, KHUCIOT C
MeTajUlaMH, PeakUuid HEeWTpaIu3aluu; MOJy4YEeHHWE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOTO MeTajijla JAPYrUM W3 pacTBOpa COJIM; PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad MO TeMe
«BaxHelme Kiacchl HEOPraHMYECKUX COCTUHEHUI.

Ilepuoanyecknin 3axkoH u Ilepuoaumyeckas cucremMa Xumu4eckux djementos /1. M.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MOMBITKH KJIACCU(DUKALNUNA XUMHUYECKUX 3JeMEHTOB. [IoHSATHE O Tpymmax CXOJHBIX
9JEeMEHTOB (LIENOYHBIE U IIEJOYHO3EMENbHbIE METAJUIbl, TaJOT€Hbl, WHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOPbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCHJIBL.

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux 3neMeHToB /. 1. Menneneesa.
Kopotkoneproanass u muHHOTEepuoaHas ¢opmbl lleproanyeckoil CUCTEMBI XHUMHUYECKUX
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anemenToB [l. 1. Menneneesa. I[lepuoas! u rpynmsl. @U3HUECKU CMBICI IOPSIKOBOIO HOMEDA,
HOMEPOB MEPHUOJA U IPYIIILI MIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sizep. M3oTonbl. DnekTpoHbl. CTpo€HHE 3JIEKTPOHHBIX
oOonoyek aToMoB mepBeIX 20 xuMuyeckux snemMeHToB Ilepuonmueckoit cucremsr /JI. U.
MenpneneeBa. XapakTepuCcTUKa XUMHUYECKOTO NIEMEHTA 110 €r0 IMOJIOKEHUIO B Ilepuonnueckon
cucreme 1. 1. MeHnnieneena.

3aKOHOMEPHOCTU M3MEHEHMsI pajuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAIMYECKUX U
HEMETAJNIMYECKUX CBOMCTB IO IpynnaM U nepuojam. 3HaueHue llepuoauueckoro 3akoHa u
[Iepnoanueckoil cHCTEMBl XMMHYECKUX JJIEMEHTOB I pa3BUTUSA Hayku M npaktuku. [[. W.
MenneneeB — y4EHBIN U TPaXIaHUH.

XuMmuyeckas CBSI3b. KoBaneHnrtnas (monsipHas u HENOoJIsIpHas) CBS3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKHUX 3JIeMEHTOB. MIoHHas! CBS3b.

Crenenp okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl okuciaeHus u
BoccTaHOBNIEHUS. OKUCIUTENHN U BOCCTAHOBUTEIIH.

XUMUYECKUH DSKCIIEPUMEHT: H3y4eHHE O0Opa3lloB BEIIECTB METAJIOB U HEMETAIIJIOB;
B3aMMOJICICTBHE THAPOKCUJA IIMHKA C PACTBOPAMU KHUCIOT W IIEJIOYEH; IMPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakuuu
pa3NoKEeHUsI, COCTMHECHHS ).

MexnpeameTrHblie CBSI3U

Peanmzanust MeXnpeaMETHBIX CBSI3eH TPU W3ydeHHH XHMHUHU B 8 Kijacce OCYIIECTBIISIETCS
yepe3 HCIOJIb30BaHHWE KaK OONIMX €CTeCTBEHHO-HAyYHBIX TOHATUH, TaKk U TOHSATHI,
SIBJISIFOLMXCS] CACTEMHBIMU JUJISL OTACIIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOIO [IMKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE MOHATHSA: HAy4YHbIH (DaKT, rUMoTe3a, TEOpHs, 3aKOH, aHAIU3,
CHHTE3, Kiaccu(uKkaius, NEepUOJUYHOCTb, HAOIIOAECHUE, SKCIEPUMEHT, MOJEIUPOBaHHUE,
U3MEPEHUE, MOJEIb, SIBJICHHUE.

@usuka: Marepus, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKINJ, H30TOIBI,
PaZMOAaKTUBHOCTh, MOJIEKYJa, SJIEKTPUYECKUN 3apsij, BELIECTBO, TeNo, 00BEM, arperatHoe
COCTOSIHME BELIECTBA, a3, (PU3NYECKHE BEJIMYMHBI, €IUHUIBI M3MEPEHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHbIE MOPOABI, IMOJIE3HBIE UCKONIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

I/IsyquHe XHUMHH B 8 Kiacce HaIlpaBJICHO Ha AJOCTHIKCHHUC O6y‘~IaIOH_II/IMI/IC$I JINYHOCTHBIX,
MCTAIIPECAMETHBIX U IPCAMCETHLBIX PC3YJIbTATOB OCBOCHUS y‘IG6HOFO npeamMceTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE ~ PE3y/bTaThl OCBOCHHUS MHPOTPaMMbl OCHOBHOTO OOLIErO0  OOpa3oBaHUsI
JOCTHUTAIOTCS B X0JI¢ 0OYYCHHUSI XUMHU B €IMHCTBE y4eOHON M BOCIUTATEILHOU JEATEIBHOCTH
OpraHu3anud B COOTBETCTBUU C TPAIMIMOHHBIMA POCCUHCKUMH COIMOKYIBTYPHBIMH U
JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHM, TPUHSATHIMH B OOINECTBE TNpPaBWIAMH H HOPMaMHU
MOBEJICHUSI M CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CaMOPA3BUTHS W COIUAIIU3AINH
oOyuaronuxcs.

JIMYHOCTHBIE PE3yabTAThI OTPAXKAIOT CHOPMHUPOBAHHOCTh, B TOM YHCIIC B YACTH:

IMaTproTHyecKoro BOCMUTAHUSA

1) 1IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY M HAyYHOMY
HACJIE/INI0, TIOHUMAHMs 3HAYCHHUS XMMHUYECKOW HAyKH B KU3HU COBPEMEHHOTrO OOIIecTBa,
CMOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(OpMAIUE O MEPeOBhIX JTOCTHKCHUSX U OTKPBITHSIX



MHUPOBOW M OTEUECTBEHHOW XMMUU, 3aUHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa U 00IIECTBA;

I'paxnaHckoro BOCHUTAHUS

2) mpeacTaBlIeHUS O COIHMAIBHBIX HOPMax W MPaBWIAX MEKIUYHOCTHBIX OTHOIICHHWH B
KOJUIGKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOINECTBEHHO IIOJIE3HOH, y4eOHO-
HCCIIeIOBATEIICKOM, TBOPUYECKOHM U JPYruX BUAAX JIEATEIBHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH JIEATEIHHOCTH IMPHU BBIIIOJIHCHUU YYCOHBIX, TIO3HABATEILHBIX 3a7a4, BBITOJHCHUU
XHUMHYECKUX IKCIIEPUMEHTOB, CO3JIAaHUU YUCOHBIX IMPOCKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
¥ B3aMMOTIOMOIIM B TIPOIECCE€ 3TOM Y4eOHOW MeATEIhbHOCTH;, TOTOBHOCTH OIICHHBATH CBOE
MOBEJICHUE W TIOCTYIKH CBOWX TOBapHINEH C IMO3WIMK HPABCTBCHHBIX W IPABOBBIX HOPM C
Y4€TOM OCO3HAHHUSI ITOCIIEACTBUM IIOCTYIIKOB;

IleHHOCTH HAYYHOr O MO3HAHUS

3) MHpPOBO33PEHYECKHUX MPEACTABIEHWNA O BEIMIECTBE M  XUMHYECKOM  pPEaKIuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H COCTABISIONIUX OCHOBY JUIS
MOHWMAHWS  CYIIHOCTH HAYYHOW  KApTUHBI MHUpA; TPEJACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3AMMOCBS3SIX YEIOBEKA C MPUPOJHON CPEIOH, O pOJIn
XMMHWH B IO3HAHUU ITHX 3aKOHOMEPHOCTEH;

4) To3HABATCIIBHBIX MOTHBOB, HAIIPABJICHHBIX Ha ITOJIyYEHUE HOBBIX 3HAHUH IO XUMHH,
HEOOXOUMBIX JUIsl 0O0BSICHEHUS HAOII0JAaEMBIX TTPOIIECCOB U SIBJICHUM;

5) mo3HaBaTebHON, MHPOPMAITMOHHON W YHTATEIBCKOW KYJIBTYPBI, B TOM YHUCJIC HAaBBIKOB
CaMOCTOSITCIIBHOM PabOTHI ¢ YyUEeOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEPATYpOH, IOCTYITHBIMHU
TEXHHUYECKUMU CPEJICTBAMHU WH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOy4EHUI0 U MO3HAHUIO, JHO003HATEIHFHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM000pa30BaHNIO, IPOEKTHOM U HCCIEAO0BATEIbCKOM NEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS 0Oy4YeHHUsI B TajbHEHIIeM;

®opMUpPOBaHUS KYJIbTYPbI 310POBbS

7) oco3HaHMs [IEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0POBbIO, YCTAHOBKU
Ha 370pOBBIA 00pa3 >KW3HU, OCO3HAHUS TMOCIEACTBUI M HENPUITHUS BPEAHBIX HPHUBBIYEK
(yrmoTpeOsieHnust  alKkoroJisi, HAapKOTHUKOB, KypeHHWs), HEOOXOIMMOCTH COOJNIOACHHS TPaBUI
0€30MacHOCTH MPHU OOPAILEHUH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U pealbHON KU3HU;

TpyaoBoro BOCHUTAHUSA

8) uHTEepeca K MPaKTUYECKOMY H3Y4EHUIO NMpodeccuii U Tpyaa pa3aIndyHOro pojia, yBaKeHUE K
Tpyoy U pe3yibTaTaMm TpPYAOBOH JESITENbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUS
MpEeIMETHBIX 3HAHWA 1O XUMHH, OCO3HAHHOTO BHIOOpPA HMHAWBHIYaIbHOM TpPaeKTOPUU
MPOJIOJDKEHHUST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHUHU,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEW; yCHemHoi NmpodecCHOHaIbHONW NESTEIbHOCTH U
pa3BUTUS HEOOXOTUMBIX YMEHUI; TOTOBHOCTh a/IaliITUPOBATHCS B IPO(ECCUOHANBHOM Ccpefie;

IKO0JOrH4€eCKOro BOCIIUTAHUS

9) PKOJIOTUYECKH 1IENIECO00Pa3HOTO OTHOILIEHUS K MPUPOJE KaK MCTOUYHUKY JKU3HHU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHHs IIEHHOCTH 370POBOTO U Oe30macHOro o0pasza KHU3HH,
OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY (H3UYECKOMY M TCUXUYECKOMY 30POBBIO,
OCO3HAHHS [IEHHOCTH COOJIO/ICHUs MPaBU O€30MacHOTO MOBEACHUS IPU paboTe ¢ BellecTBaMH,
a TaKKe B CUTYaIUAX, YTPOKAIOIINUX 30POBBIO U KUZHU JIO/ICH;

10) cmocoOHOCTH MPUMEHSATH 3HAHHS, MOJTy4aeMble MPU W3YYEHUU XUMHH, Ui PEIICHUs
3a/1a4, CBS3aHHBIX C OKPYXKAIOIIed MPHUPOJHON Cpenoil, TMOBBIIIEHHUS YPOBHS SKOJOTHYECKON
KYJIBTYpPbI, OCO3HAHHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPoOJieM U MyTed WX pelieHus
MOCPEJICTBOM METO/I0OB XUMHUU;

11) 2KONOTMYECKOTO MBIIIJICHUS,, YMEHUS PYKOBOJCTBOBATbCSI MM B TO3HABATEIHLHOM,
KOMMYHHKATHUBHOU U COIIMANILHOM MPAKTHKE.



METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIACHSAIOT 3HAYMMbIE IS  (OPMUPOBAHUS
MHUPOBO33pEHHUS OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHsl, MPUHIIMII, TUNOTE3a, (akT, cucrema,
IpoIece, SKCIEPUMEHT U Jp.), KOTOpble HCHOJb3YIOTCS B E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax U Mo3BOJISIOT HAa OCHOBE 3HAHHUN U3 ATHX MPEAMETOB (JOPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOM HAyYHOW KapTHUHE MHUpA, U YHUBEpCAJIbHbIC ydyeOHbIC ACHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIE, PEryJISTHBHBIE), KOTOpPbIE O0ECIeunBalOT (OPMHUPOBAHHE TOTOBHOCTU K
CaMOCTOSTEIILHOMY TUTAHUPOBAHHUIO M OCYILIECTBIICHUIO YU€OHOH e TEILHOCTH.

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS 00Pa30BATEIBHOM MPOTrPAMMBI [0 XUMHUHU OTPAKAIOT
OBJIaZICHNE YHUBEPCATLHBIMU TIO3HABATEILHBIMU JICHCTBHSIMH, B TOM YHUCIIE:

Ba3oBbIMH JOrHyecKUMH el CTBUSIMU

1) ymMeHmeM WUCIONb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHWM 3HAHWIA:
pacKpbIBaTh CMBICT XHUMHYECKHX IOHATHH (BBIICHATH WX XapaKTEepHBIC TPU3HAKH,
YCTaHABIIMBATh B3aUMOCBS3b C IPYTUMH TOHSATUSMH), HCIIOJIB30BATh MOHATHS I 00BSICHEHUS
OTNIENbHBIX (DAKTOB W SIBICHWI; BBIOMPATH OCHOBAaHWS M KPUTEPHH I KiaccHpUKarmm
XUMHYECKUX BEIIESCTB M XUMHUYECKUX PEAKIINI;, YCTAaHABIUBATEH MPUIHHHO -CJIC/ICTBEHHBIC CBSI3U
MEX Ty 00BEKTaMHU U3YUEHUS; CTPOUTH JIOTHUECKHE pacCyIeHUs (MHAYKTUBHBIC, IeAYKTUBHBIC,
10 aHAJIOTHH); JICTIATh BHIBOJIBI U 3aKITFOUCHHUS;

2) yMEHUEM MPUMEHATh B MPOIECCe TIO3HAHUS TOHATHS (IIPEIMETHBIC W METalpeAMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, NPEOOPa3OBBIBATH MIMPOKO
MPUMEHSIEMbBIE B XHMHH MOJICIbHBIC TTPEICTABICHAS — XUMUYCCKHH 3HAK (CHMBOJI 3JIEMEHTA),
XAMUYeckass (GopMyna W YypaBHEHHE XHMHUYECKOW peakIMu -— TpU peleHun ydeOHo-
MO3HABATENbHBIX 3a/a4y; C Y4YETOM OTUX MOJENIbHBIX MPEJICTaBICHUH BBIABIATH U
XapaKTepU30BaTh CYILECTBEHHBIC MPU3HAKU M3yYaeMBIX O0OBEKTOB — XMMHUYECKHUX BEIIECTB U
XMUMHUYECKUX pPEaKLUi; BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBS3H U
MPOTUBOPEYHUSl B M3y4aeMbIX Mpolieccax M SBJICHUSX; MpeajgaraTb KpUTEPUH IJIs BBISABIICHUS
ATUX 3aKOHOMEPHOCTEH M MPOTUBOPEUNIA; CAMOCTOSTEIIHFHO BRIOUPATh CIIOCOO pemieHus yaeOHOH
3aaud (CpaBHMBAaTh HECKOJIbKO BapHaHTOB pELICHUS, BbIOMpaTh HauOoJiee MOAXOMALIUM ¢
y4€TOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHEB);

Ba3oBbIMHu nccie10BaTE/IbCKUMHU 1€ CTBUSIMHU

3) yMEHHMEM HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KayecTBE MHCTPYMEHTa MO3HAHMS, a
TakkKe B KauecTBE OCHOBBI [uis (OPMUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABHIBHOCTU
BBICKa3bIBAEMBIX CYXJICHUM;

4) mpuoOpeTeHHe OMbITa MO IUIAHWPOBAHMIO, OPTraHU3allMd M MPOBEICHHUIO YUYEHUYECKHX
AKCIEPUMEHTOB: YMEHHE HaOII0aTh 3a X0JI0M MpoIlecca, CaMOCTOSATENbHO IPOrHO3UPOBATH €ro
pe3ynbTaT, (GopMyIupoBaTh OOOOIICHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEIEHHOTO OIbITA,
UCCIIEIOBAHUS, COCTABIISATh OTUET O MPOJIeaHHOM padoTe;

Pa6oroii ¢ nnpopmanuei

5) yMeHueM BbIOMpaTh, AHATTU3UPOBATh U HHTEPIIPETUPOBATh MHPOPMAIIUIO PA3TUYHBIX BHJIOB
1 (HopM MpeCTaBICHHS, TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMY/sIpHAS TUTEpaTypa
XMMHUYECKOTO COJIEpP)KaHUs, CIpaBOYHbIE TocoOus, pecypchl IHTepHETa); KPUTHYECKH
OIICHUBATh MMPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMAILIUIO;

6) yMEHHEM MPUMEHSThH Pa3INYHbIe METOABI U 3alPOCHI MPHU MOUCKE U 0TOOpe HHMOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX ISl BBITIOJIHEHUS YYEOHBIX U MMO3HABATEIbHBIX 3a/1a4
OTpeNIeNEHHOTO THIA; MPUOOpPETeHHE OMbITa B OO0JIACTH HWCIHOJB30BaHUSA HH(OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIaJIECHUE KYIbTYypOil aKTUBHOTO HMCIIOJIH30BAHMS PA3IHUHBIX
MOUCKOBBIX CHCTEM; CAaMOCTOSITENIbHO BBIOMpAaTh ONTHUMATbHYIO (QOpPMY MpeAcTaBICHUS
nH(bOpPMAllUd ¥ WIUTFOCTPUPOBATH pellaeMble 3aJa4ll HECJIOXKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku U UX KOMOMHALUSAMM;



7) yMeHHEeM WHCHOJb30BaTh M aHAIM3UPOBATH B Ipollecce y4eOHOU M HCCIIeT0BATEIbCKON
JEATeIbHOCTH HH(OPMAIIMIO O BIMSIHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAKOLIEH PUPOTHON CPEBI;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH J1€HCTBUSIMU

8) ymeHueMm 3amaBaTh BONPOCH (B XOJA€ JUAOTa W/WIM JUCKYCCHH) II0 CYIIECTBY
oOcyxnaeMoli TeMbl, (HOPMYIHPOBATH CBOM TIPEUIOKEHUS OTHOCHUTEIBHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4H;

9) npuoOpereHHe OMbBITA MPE3CHTAIMM  PE3YJIbTATOB  BBIMIOJIHEHUS  XUMHYECKOTO
JKCIIEpUMEHTa (J1Ta00OpaTOPHOTO OMBITA, JTAOOPATOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEILIECTB, YU€OHOTO NMPOEKTA);

10) 3aMHTEpPECOBAHHOCTH B  COBMECTHOM CO CBEpPCTHHUKAMU II03HABATEIBHOM W
UCCIIEIOBATENIbCKON JEATEIbHOCTH IpPU PELIEHUH BO3HMKAIOMIMX MpoOJieM Ha OCHOBE Yy4éTa
O0IIMX MHTEPECOB M COTJIACOBAHMS TMO3UIHMN (0O0CYXICHHUS, OOMEH MHEHUSMH, «MO3TOBBHIC
IITYPMBI», KOOPAWHAIHSI COBMECTHBIX JICHCTBHIA, OMpeesieHIe KPUTEPHEB 0 OLIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U JIp.);

YHuBepcaTbHBIMU PETYJIATHBHBIMH 1€l CTBUSIMH

11) ymeHueM caMOCTOSITENIbHO ONPENENSITh LI€TIH JAEATEIbHOCTH, IJIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIUPOBaTh M TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOKO JIEATEIHHOCTH, BHIOMPAThH
Haubonee d¢¢eKTuBHbIE CMNOCOOBI pemieHus y4eOHbIX M [O3HABaTENbHBIX  3a7ad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTUPOBATh NPEIJIOKEHHBIA AJITOPUTM JEHCTBHM IpHU
BBITIOJTHEHUH 3aJaHUi ¢ Y4ETOM TIOJIydeHHsS HOBBIX 3HAaHMH 00 HM3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIMIX; OLIECHUBATh COOTBETCTBUE MOJyYEHHOTO pe3ybTaTa 3asBJICHHON LeNH;

12) ymeHueM UCNoIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, MpeJlaraéMble B YCIOBUM 3aJIJaHUM.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeIMETHBIX pe3yNbTaTOB IO OCBOEHHIO 00S3aTENbHOrO  COJEpKaHUS,
YCTAaHOBJICHHOTO JITaHHOW TMpuUMEpHOW paboyeil mporpamMMol, BBIJCISIOT: OCBOCHHBIE
OOyJaroIMMHUCA HaydHbIC 3HAHHWS, YMEHHUS M CHOCOOBI JCUCTBHUH, crnenupuyecKkue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALNH, TPEOOPa30BaAHUIO U IPUMEHEHUIO B PA3IMUHBIX Y4€OHBIX U HOBBIX CUTYalUsIX.

[IpenMeTrHbie pe3ynpTaThl OTPaXKAOT CHOPMUPOBAHHOCTH Yy OOYYAIOUIMXCA CIEAYIOIINX
YMEHUU:

1) packpwisams cmbici OCHOBHBIX XUMHYECKHAX IOHSATHI: aTOM, MOJICKYJa, XHUMHYECKHUI
AJIEMEHT, MPOCTOE BEILIECTBO, CJOXHOE BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOIHAs),
BaJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsi U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBa, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JIOJIsI XUMUYECKOTO 3JE€MEHTa B COEAMHEHUHU, MOJISAPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPUIIATEILHOCTD, CTENIEHb OKUCIICHHUS, XUMUYECKast
peakiusi, KiaccuuKalMs peakiuil: peaklud COCIUHEHUS, PEaKIUU pa3NoKEHUs, peakluu
3aMelleHus], peakiiuy oOMeHa, FK30- U SHJIOTEPMUUECKHUE PEaKLUU; TeIIOBOUN APPEeKT peaKkiuy;
SIIpO aTOMa, SJIEKTPOHHBIN CIOM aToMa, aTOMHas OpOHUTalb, pagluyCc aToMa, XUMUYecKas CBS3b,
MOJISIpHAsl M HEMOJSipHasi KOBaJCHTHAsl CBA3b, MOHHAsl CBS3b, WOH, KaTHOH, aHHOH, PacTBOp,
MaccoBasi I0JIsI BeleCTBa (MPOLIEHTHAs! KOHIIEHTPAIIHsI) B PACTBOPE;

2) wiirocmpuposans B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATHH (M. 1. 1) U mpUMeEHSTh
9TH MOHSATHUS TIPU OTIMCAHUHN BEIIECTB U UX MPEBPAILICHUI;

3) ucnoavb306ams XAMUIECKYIO CUMBOJIUKY 11 COCTABJICHHs ()OPMYJT BEIIECTB M ypaBHEHUI
XUMHUYECKUX PEaKIIUi;

4) onpedensimb BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OHHAPHBIX COCIUHEHUSX; CTEINCHb
OKHCJICHUS DJIEMEHTOB B OMHAPHBIX COCIMHEHHSX; MPUHA/IIKHOCTh BEIIECTB K ONPEACTEHHOMY
KIIACCy COEAMHEHWA MO QopMyiaM; BHJI XUMHUYECKOW CBSI3M (KOBaJCHTHAass W HWOHHAS) B
HEOPraHNYECKUX COCIMHCHHUSIX;

5) packpvieamv cmwicn [lepnoguueckoro 3akona JI. M. MeHneneeBa: neMOHCTPUPOBATh
MOHUMAaHHE MEePUOTUICCKON 3aBUCIMOCTH CBOMCTB XUMUYECKUX IIEMEHTOB OT UX MOJIOKEHUS B
9



[leproauueckoii cUCTEME; 3aKOHOB COXPaHEHMsI MAaCcChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO -
MOJIEKYJISIPHOTO YYSHHs, 3aKOHa ABOTaJpO; OMMCHIBATH M XapaKTEPU30BaTh TAOIMUHYIO (OpMY
[leproanveckoit cUCTEMBl XMMHUYECKUX DJIEMEHTOB: pa3iNuaTh MOHITUS «TJIABHAS MOATPYINA
(A-rpynma)» u «mmobounas noxarpynna (b-rpynma)y», Manbie 1 G0JibIIME MEPUOBI; COOTHOCUTh
00o03HaueHHs, KOTOpBIE UMeroTcs B Tabnuue «llepuonnyeckas cucteMa XMMHYECKHX SJIEMEHTOB
J. 1. MengaeneeBa» ¢ 4YUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHsS aTOMOB XUMHUYECKHX
2JIEMEHTOB (COCTaB M 3aps] sjpa, o0Ollee 4YHUCIO AIIEKTPOHOB U DACIPEAEICHHE HX 10
AJIEKTPOHHBIM CJIOSIM);

6) rraccugpuyupoeams XMMUYECKHE DICMEHTBI, HEOPraHUYECKUE BEIICCTBA; XUMHUYCCKHE
peakuu (TI0 YUCITy U COCTaBy yYacTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEIUIOBOMY YD PEKTY);

7) xapakmepuzosamsv (onucvléams) OONIHME XUMHUYCCKHE CBOMCTBA BEIICCTB Pa3IHUYHBIX
KJIaCCOB, TIOJTBEP)KJasi OMHCAHHE NMPUMEPAMH MOJICKYJSPHBIX YpaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIN;

8) mpoenozupoeams CBONCTBa BEIIECTB B 3aBHCHMOCTH OT HX KAueCTBEHHOTO COCTaBa,
BO3MO’KHOCTH MPOTEKAHMSI XUMHYECKHX TPEBPALICHNH B Pa3JIMYHBIX YCIOBHSX;

9) ebiuucEMb OTHOCUTEIHLHYIO MOJICKY/SIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MacCOBYIO
JIOJIF0 XMMHMUYECKOTO AJIEMEHTA 1o (opMyJie COETUHEHHS; MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE;
MIPOBOJIUTH PACUETHI TI0 YPAaBHEHUIO XUMHUYECKOH PEaKIINH;

10) npumensimo OCHOBHBIC OIEPAIIMA MBICIUTEIBHON NEITEIBHOCTH — aHalW3 M CHHTE3,
cpaBHeHHEe, O0000IIEeHHe, CHUCTEMAaTU3aIuio, KilacCH(UKAIMIO, BBISBICHHE MPUIMHHO-
CIIEZICTBEHHBIX CBSI3¢H — TSI W3YYEHHWs] CBOWCTB BEIIECTB M XHMHYECKHX pPEaKIHii;
€CTECTBEHHO-HAY4YHbIE METOJbl IO3HAHUS — HAOIIOJeHHe, W3MEpEeHHUe, MOJEIUPOBAHUE,
AKCIEPUMEHT (peabHbIA U MBICICHHBIN);

11) cnedosamov ipaBUaaM  TOJB30BAHUS ~ XMMHYECKOHW  MOCymoii W gabopaTOpHBIM
o0opynoBaHueM, a Takke I[paBWwiIaM oOOpalleHHsl C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKUMSMU [0 BBIMOJHEHUIO JTAOOPATOPHBIX XHMHUYECKHUX OIBITOB MO TOJYYCHHUIO U
cobupaHnio Ta3000pa3HBIX BEIIECTB (BOJOPOJA W KUCIOPOIA), TPUTOTOBICHUIO PAaCTBOPOB C
ONpeaeIEHHON MacCcOBOM JOJIEd PAacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATh M MPOBOIUTH
XMUMHYECKHE SKCIIEPUMEHTHI M0 PACHO3HABAaHUIO PACTBOPOB IEJIOYEH M KHUCIOT C MOMOIIbIO
WHIUKATOpOB (JIakmyc, (heHoadTaIenH, METHIIOPAHK H JIp. ).
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TemaTtuueckoe IJTaHUPOBAHUC!

Ne
n/n

HaumenoBanue
pa3iesioB U TeM
nporpamMmm

KoaudecTBO 4acoB

Bcero

K/P /P

JlaTta
U3YYeHHS

Buabl aesiTeIbHOCTH

Buapbl,

(popmbI
KOHTPOJISA

DJIEeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchl

Paznen 1. HayanpHble HOHSATHS 1 3aKO

HbI XumuH (21)

11

XuMus — BaKkHasl
00J1aCTh €CTeCTBO3ZHAHUS
H NPAKTHYECKOH

eI TeILHOCTH YeJIOBEKA

21

04.09-
20.11

PackpbIBaTh CMBICT H3ydaeMbIX TTOHATHIH;
PackpbiBaTh pojib XUMHUHU B TIPUPOC M KU3HU
YyesIoBeKa, €€ CBSI3b C JIPYrUMU HayKaMH,
PaznuyaTh 4yKCTHIC BElECTBA M CMECH;
OJIHOPOJIHBIC Y HEOHOPO/IHBIE CMECH;
Paznuuath Gpu3nUecKre U XUMHUYECKUE SBJICHHS,
OnpenensiTh MPU3HAKK XUMUYECKUX PEeaKIUid U
YCIIOBUS UX MTPOTEKAHUS;

CrnenoBath MpaBUJIaM MOJIb30BAHUS XMMUYECKOM
MOCYZOH U TabopaTOPHBEIM 000PYIOBAHUEM, a
TaKKe MpaBUIaM 00paIlEHHs ¢ XUMUIECKUMH
BEIIECTBAMU B COOTBETCTBUU C I/IHCprKIlI/IﬂMI/I o
BBIMOJHCHHIO MTPAKTUYECKUX PabdoT;
[InanupoBaTh ¥ TPOBOAUTH XUMUUECKUI
9KCIIEPUMEHT T10 U3YYEHUIO 1 OMMCAHUIO
(hM3HUECKHX CBOWCTB BEILIECTB, CIIOCOOOB
paszeneHus cMecei BEIIeCTB;

Vcronb30BaTh MPH BBHIIOIHEHHH YISOHBIX
3aJJaHuI U B IIPOLIECCE HCCIIEI0BATEIHCKOM
JIeSITeIbHOCTH HAYYHO-TIOMYISPHYIO JINTEPaTypy
XUMUYECKOT'0 COJIEPIKaHUs, CIIPABOTHbBIE
MaTepualbl, pecypchl IHTEepHETA;

BricTpauBaTh pa3BEpHyThIE IHCHbMEHHBIE 1
YCTHBIE OTBETHI C OTIOPOM Ha MH(MOPMAITUIO U3
y49eOHHUKa 1 CIIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO
WCIOJIb30BaTh U3YUEHHBIN MOHATUIHBIN anmnapat
Kypca XUMHH;

Ycrubri
OI1poc,
MMACHEMEHHBIN
OI1poc,
MpaKTUYECKast
pabora.

WNudoypok, mup
XUMHA

Hroro no pasneny

21

1 3

Pazzen 2. BaxkHeiinie npeicTaBUTEIM HEOPraHMYECKUX BenecTB. KoanuecTBeHHbIE OTHOIIEHHS B XUMHUH. (17)

2.1

Kiiacebl Heopranmueckux
coequHenui. Koanuecrso

21.11-
22.01

XapakTepu3oBaTh (ONMHUCHIBATH) COCTAB BO3/IyXa,
(busnuecKkre 1 XUMHYECKUE CBOWCTBA KUCIOPO/a,

YcTHBIN
01poc,

HNudoypok, mup
XUMHH

11




BeIeCTBA, MOJIAPHAsI
MAaccChl, MOJISIPHBIH 00beM
ra3oB, NOCTOSTHHAS
ABorajpo.

CIIOCOOBI €T0 MOTYYCHUS, IPUMCHEHHUE U
3HA4YEHUE B IPUPOJIE U KU3HU YEIIOBEKA;
CpaBHMBATh peakUy rOPEHNs] U MEJIJIEHHOT O
OKHCJICHUS,

CoOupats IpUOOPHI T TOITYICHUS KHCIOPOAa
(BBITECHEHHEM BOJIBI M BO3/yXA);

PacniozHaBath OMBITHBIM MTYTEM KUCIOPOI;
Hcrnonb30BaTh XUMUYECKYIO CUMBOIIUKY JIJIS
cocTaBJIeHUs (POPMYI BEMIECTB, MOJICKYIISIPHBIX
YpaBHEHUH XUMHUYECKUX PEaKIUN C ydacThueM
KHCII0pOJIa;

OOBSCHSTH CYIIHOCTh SKOJIOTHYECKUX TPOOIIeM,
CBSI3aHHBIX C 3aTPsI3HEHUEM BO3/1yXa;
CrnenoBath paBuiIaM 0e30MacHON pabOTHI B
J1a00paTOPUH TIPH MCIIOJIH30BAHUN XUMHUCCKON
MOCYIbI U 00OPYIOBAHMUS, a TAKXKE MPABHIAM
o0pallleHHs C TOPIOYMMH BEIllECTBAMH B OBITY;
[ImanupoBaTh M OCYIIECTBIATh HA MPAKTUKE
XUMHUYCCKHUEC SKCIICPUMCHTEI, ITIPOBOANTH
HaOJI0IeHNs, JIeNIaTh BHIBOJBI IO pe3yJIbTaTaM
JKCIIEPUMEHTA;

YuacTBOBaTh B COBMECTHOI paboTe B IPYIIIE;
Vcronb30BaTh MPH BBHIIOIHEHHH YICOHBIX
3aJIaHUM U B TIPOLIECCE HCCIIEIOBATEIHLCKOM
JIeSITEHbHOCTH HAYYHO-TIOMYISPHYIO JINTEPaTypy
XUMUYECKOT'0 COJIEPIKaHUs, CIIPABOIHbBIE
MaTepualbl, pecypchl MIHTEepHETA;

BricTpauBaTh pa3BEpHyThIE IHCHbMEHHBIE 1
YCTHBIC OTBETHI C OIIOPOI HAa HHM)OPMAIHIO U3
y4eOHHUKa 1 CIIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO
WCIOJIb30BaTh N3Y4EHHBIN IOHATUIHBIN anmnapar
Kypca XUMUH;

CPaBHUBAThH PEAKIIMH TOPECHUS;

coOmpaTh MPHOOPHI TS MOMYUSHHS KUCIOPO/a;
PACIO3HATH OMBITHBIM ITYTEM KHCIIOPOI. ;
PackpeiBaTh CMBICT H3ydaeMbIX HOHATHN K
MIPUMEHSTD 3TH TIOHATHS, a TAKKE U3yICHHBIC
3aKOHBI U TEOPHH ISl PEIICHHUS PACIETHBIX
3aj1ad;

BrauciaTes MOISIpHYIO Maccy BEIIECTB;

MHACHMCHHBIN
OIIpOC, 3a4eT,
KOHTPOJIbHAS
paborta
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KOJTMYIECTBO BEIIECTBA, 00BEM rasa, Maccy
BECIICCTBA;

TIpoBoauTh pacuéThl O YpaBHEHUAM
XUMUYECKHX PEaKIMi: KOJTHIecTBa, 00BhEMa,
MacChl BEIIECTBA 10 U3BECTHOMY KOJIMYECTBY,
00bEMY, Macce PearcHTOB HJIH MTPOIYKTOB
peaKIuu;

BeicTpauBaTh pa3BEépHYyTHIC TMCHMEHHBIC U
YCTHBIE OTBETHI C OIIOPO Ha HH(POPMAIUIO U3
y4eOHMKA U CITPAaBOYHBIX MAaTEPUAJIOB, TPAMOTHO
WCIIONb30BaTh U3YyUEHHBIN MOHITUWHBIN anmapat
Kypca XUMHUH

Hror

0 10 pa3aeny:

17

1

2

Pa3nen 3. OcHOBHBIE KJIacChl HEOPraHUYECKHX coequHeHni (124yacoB)

3.1

Oxcuabl, OCHOBaHMUS,
KHCJI0THI, cotu. Ux
KJaccudukanms,
XHMHYECKHE CBOMCTBA.

5

24.01-
29.02

KnaccudunmpoBaTs u3ydaemble BEleCTBA 110
COCTaBYy M CBOMCTBaM;

CocraBisath (HOpMYIIbl OKCHUIOB, KUCIIOT,
OCHOBaHHUM, coyei 1 Ha3bIBaTh UX MO
MEXIYHApOIHONH HOMEHKIIATYPE;
[Iporao3upoBaTh CBOMCTBA BEIIECTB HA OCHOBE
OOIIMX XMMHYECKUX CBOWCTB M3yYEHHBIX
KJIaCCOB/TPYIII BEIIECTB, K KOTOPHIM OHU
OTHOCSITCS;

CoCTaBIATh MOJNIEKYIISIPHBIE YPAaBHEHUSI PEaKIINH,
WUTIOCTPUPYIOIINX XUMHUECKHUE CBOMCTBA U
CIIOCOOBI TIONyYEHHS BEIIECTB N3YICHHBIX
KJIACCOB/TPYIII, & TAK)KE IMOATBEPIKIAFOIINX
TEHEeTHUYECKYIO B3aUMOCBS3b MEXTy HUMU.
IIpon3BOIUTH BEIYHUCIEHUS 110 YPAaBHEHHSIM
XUMHYECKUX PEaKIIUii,

IImaHupoOBaTh M OCYIIECTBIISTH HA IIPAKTUKE
XUMHUYECKHE dKCIIEPUMEHTHI, TIPOBOIUTH
HaOJIOICHNSI, IeTIaTh BRIBOJBI IO pe3yNIbTaTaM
JKCIIEPUMEHTA;

CrienoBath IpaBuiIaM 0€30MMacHOM paboTHI B
J1a00paTOPHH TIPH MCIIOJIb30BAHUN XMMHYECKOM
MOCYIBI ¥ 00OPYIOBAHHS;

YcrHbrit
OI1poc,
MHUCHEMEHHBIN
OIIpoC.

HNudoypok, mup
XUMHA
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Hcnonp30BaTh py BHIOIIHEHUH Y4eOHBIX 33 aHIN
U B TIPOLIECCE UCCIIEI0BATENBCKOMN eSTEIbHOCTH
Hay4YHO-TIOMYJIAPHYIO JIUTEPATYPy XUMHUUECKOIO
COJIEp KAHNUS, CIIPABOYHBIE MAaTEPHUAIIBL, PECYPCHI
HutepHera,;

BricTpanBath pa3BEpHYTHIC MMCbMEHHBIE U YCTHBIE
OTBETHI C ONOPOi Ha HH(pOPMALUIO U3 YIEOHHKA U
CIPaBOYHBIX MaTEPUAJIOB, IPAMOTHO HCIIOIb30BaTh
M3Yy4CHHBII MOHATUIHBIN annapaT Kypca XHUMUY;

Hroro no pazneny

| 12

|1

1

Pazgen 4. Tlepuoauyeckuii 3akoH u [leproaudeckas cucrema xumudeckux s1eMenToB /.M. Menaeneera. Ctpoenue aroma. (9 yacoB)

Ilepnognueckuii 3aKoH U
Ilepnoanueckas cucrema
xumudeckux yiementon J.U.
MenpgeneeBa. CTpoeHue atoma

9

04.03-
15.04

PackpbiBaTh CMBICHT IEPUOIMYECKOTO 3aKOHA;
[TornMath cyliecTBOBaHUE MTEPUOTUYCCKON
3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMCHTOB
(M3MeHeHue paJinycoB aTOMOB U
3JIEKTPOOTPULIATCILHOCTH) U UX COCTUHEHHUIN OT
TIOJIOXKEHUS B IEPUOANUECKON CHCTEME U CTPOCHHUS
aToMa;

YcraHaBiauBaTh CBSA3b MECXKIY ITOJIOXKCHUEM
3JIEMEHTa B TICPUOANYECKON CHCTEME U CTPOSCHUEM
ero aroma (CocTaB U 3apsif sapa, 00IIee YUCIIO0
3JIEKTPOHOB U pacHpesielieHHe UX 110 3JIEKTPOHHBIM
CJI0sIM),;

[Iporno3upoBaTh XapakTep U3MEHEHHS CBOMCTB
3JIEMEHTOB M MX COSUHEHHH 110 TPYIIaM U
nepuogam Ileprognueckoit CHCTEMBI;
XapaKTepu3oBaTh XUMHUIECKHE AJIEMEHTHI TIEPBBIX
TPEX MEPHUOAOB, KAJWs, KATBIHA 110 UX TOJT0KEHHIO
B Ilepuoamueckoii cucreme J1. . Menneneena;
CrefoBath mpaBriIaM 0€30IMacHOM paboTHI B
J1ab0paTOpUX TIPH UCTIOIL30BAHUN XMMHYECKOH
IOCYAbI U 000PYIOBAHUS,

BricTpanBath pa3BEpHYTHIC MMCEMEHHBIE U YCTHBIC
OTBETHI C OITOPOH HAa MHPOPMALIMIO U3 YUeOHHMKA U
CIIPABOYHBIX MaTepHAIOB, TPAMOTHO HCITOJIb30BATh
HM3Y9eHHBIN ITOHATHHHBIN anmapaT Kypca XUMHUH,
Hcnons30BaTh IPHU BHIIOJHEHUN YI€OHBIX 3aIaHHM
TEKCTHI y4eOHUKA, CIIPAaBOYHBIC MaTEPHATIBI
(ITeproHYECKyIO CUCTEMY XUMHUYECKUX
snemeHToB J|. 1. MenneneeBa, Tabauiry

YcrHbrit
OI1poc,
MMACHEMEHHBIN
OIIpoC.

WNudoypok, mup
XUMHA
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PacTBOPUMOCTH KUCIIOT, OCHOBaHHUI U COJICH B
BOJIE, DJIEKTPOXUMHUIECKHUH PsiIl HANPsDKEHUH
METAaJUIOB);

Hcnonp30BaTh py BHINOJIHEHUH Y4eOHBIX 33 aHUN
U B ITPOLIECCE HCCIIEIOBATENbCKOM eI TeTbHOCTH
HaYYHO-TIOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO
COZIEpIKaHusl, CIIPAaBOYHBIE MaTepHabl, PECYPCHI
WuTepHera;

Uroro no pazneny

9

Pasnen 5. Xumnueckas cBsi3zb. OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIE P

eakuu (9 4acoB)

4.1 | OxucaunrtesbHO-
BOCCTAHOBHTEJILHBIE
peakuun

2

17.04-
22.05

OnpenensiTh CTeNneHb OKUCIEHUS XUMUUECKOT O
37IeMeHTa 1Mo (HhOPMYJIe ero COCTUHCHHUS;
OnpenensTh 3JIEMEHT (BEIECTBO) — OKHCIUTENDb U
3JIEMEHT (BEIIECTBO) — BOCCTAHOBHUTEIb;
OG’I)?{CHHTI) CYIIHOCTBH MMPOLECCOB OKHUCIJICHUA U
BOCCTAHOBJICHHS,

CocTaBIATh 3JEKTPOHHBIN 0aJaHC ¢ y4ETOM Yucia
OTAAaHHBIX U IIPUHATBIX 3JICKTPOHOB,

CocCTaByIsITh YpaBHEHHE OKUCIUTENBHO-
BOCCTAHOBUTEJILHOMN PEaKInU;

Hcrons30BaTh MPH BBITOJHEHUH YI€OHBIX 3aJaHUI
TEKCThI y4eOHUKa, CIIPAaBOYHBIC MaTEPUATIBI
(meproANYIECKYIO CHCTEMY XUMHUYECKUX DJIEMEHTOB
. . MenpeneeBa, Tabiuily pacTBOPUMOCTH
KHCJIOT, OCHOBAHMM 1 COJIEH B BOJIE,
SIEKTPOXUMUYECKHUHN P HAMIPSDKESHUH METaJlIOB);

Ycrubri
OI1poc,
MMACHEMEHHBIN
OIIpoC.

WNudpoypok, mup
XUMHA

Htoro

68
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IToypouHoe mmaHupoBaHue

Ne n/m | Tema ypoka KoJunyecTBo yacoB Hara ®opmMbl, BUIbI
BCEro | KP \ 1P H3Y4YeHHS | KOHTPOJISA

Pasnen 1. HauanpHble HOHSTHS U 3aKOHBI XUMuH (21 gac)

1 [Ipeamet xumun. Poss xumuu B | 1 TectupoBanue
YKU3HU YEJIOBEKa.

2 Pl «IIpaBuna Th n 1 1 IIpakTuyeckas
HEKOTOpbIe BUABLI padoT B padora
XMMHYeCcKOo# J1abopaTopum » (ucnonvzosanue

000opydosanus
TP)

3 MeTo1bl U3y4EHUs] XUMUU. 1 Y CTHBIN onpoc

4 ArperatHble COCTOSIHUS 1 VYerHbIM onpoc
BEIIECTB.

) ®duznyeckue sBJIEHUS — OoCcHOBa | 1 TectupoBanue
pa3aelieHusl CMECEN B XUMHH

6 P2 «CTpoeHue njiaMmeHu » 1 1 IIpakTHyeckas

padora
(ucnonvzosanue
00opydosanusn
TP)

7 MMP3«OuncTra moBapeHHOMH 1 1 IIpakTnyeckas

COJIH » padora
(ucnonvzosanue
000opydosanusn
IP)

8 ATOMHO-MOJIEKYJISIPHOE 1 YcTHBI# onpoc
y4yeHue. XMMUYECKUe
JJIEMEHTHI.

9 3HaKW XUMUYECKUX DJIEMEHTOB. | 2 VYcrHbli onpoc,
[lepuoauueckas Tabnuia TECTHUPOBaHUE.
XUMUYECKUX 31eMeHTOB J[. 1.

Meunpeneena

10 Xumuaeckue GopmyInbl 2 YcTHBI# onpoc,

TECTUPOBAHUE.
11 BanentHocth 2 YcTHBI onpoc,
TECTUPOBAHUE.
12 XUMHUYECKUE PeaKUn 1 YcTHBI onpoc,
TECTUPOBAHUE.
13 XUMUYECKUE YPABHEHMUS 2 YcTHbli onpoc,
TECTUPOBAHUE.
14 THUnbl XUMHUYECKUX peaKui 2 VYcTHbli onpoc,
TECTUPOBAHUE.

15 [ToBTOpenue u o6o0ImEeHNEe 1 YcTHbIi onpoc.
tembl. [ToaroroBka
KOHTPOJIHOH paboTe.

16 KonTpoabnas padora 1 no 1 1 Kontpoabnas
Teme: «HavajbHbIe MOHATHS padora.

U 3aKOHBI XUMH K

Pazgen 2. Baxneiimne NpEACTAaBUTCIIN HCOPraHUYICCKUX BCILCCTB. KonnuecTBeHHBIC OTHOIIICHUS B

xumMuu (17 gyacoB)




17

Bo3nyx u ero cocras

CaMoOoO1IeHKa ¢

HCIIOJIb30BaHUEM
«O11€HOYHOTO
JIUCTa

18 Kucnopon. YcTHI onpoc.

19 P4 « IMony4yeHnue, IIpakTuyeckas
co0upaHue U pacrno3HaBaHHue padora
KHCJI0pOAa » (ucnonvzosanue

000pydosanus
TP)

20 Oxkcuibt VYerHbii onpoc,
MUCbMEHHBIMN
OTpoC.

21 Bonopon TectupoBanue.

22 Kucnotsr VYerHbI# onpoc,
MUCbMEHHBIMN
OTpocC.

23 Comnm YCTHBIN oTIpoc,
MUCbMEHHBIN
OTIpoC.

24 KonnuecTBo BemecTna. YcrHbIi onpoc,

MognspHas macca. MUCbMEHHBIN
orpoc. Pemenue
3ajad.

25 Monsipablii 00beM Ta30B YcTHbI# onpoc,
MACbMEHHBIN
orpoc. Pemenue
3ajad.

26 PacueTsl o xumuyeckum YcTHbI# onpoc,

YpaBHEHUSIM. MUCHbMEHHBIN
orpoc. Pemenue
3ajad.

27 Bopga. OcHoBanus. YcTHBIH onpoc.
[IucbmMeHHbII
OTpocC.

28 PactBOpel. Maccosas nomns YcTHBI onpoc,

PacTBOPEHHOTO BEIECTBA. MUCHbMEHHBIN
omnpoc. Pemenue
3ajad.

29 IIP5 « [IpuroroBJieHue IIpakTnyeckas
pacTBopa ¢ 3aIaHHOI padora
MaccoBO# 10J1ei (ucnonvzosanue
PACTBOPEHHOI0 BelIeCTBA» 00opyoosanus

TP)

30 O6006menue u YcTHBIN ompoc,

CUCTEMaTHU3als 3HAHUN 110 MUChMEHHBIN

TeMe «BaxHeme
MPEICTaBUTENN
HEOPraHUYECKUX BEILECTB.
KonmuecTBeHHBIE OTHOIIICHUS
B XUMHUU»

orpoc. Pemenue
3azad.
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31

KP Ne 2 nio 1: «BaskHelinue
NpeACTABUTEIN
HEOPraHU4ecKuX BellecTs.
Koau4yecTBeHHbIE
OTHOIEHMS B XUMM U

KonTpoabsuas
padora

Pazien 3. OcHOBHBIE KJIacChl HEOPraHUYeCKUX coeanHennii (124yacoB)

32 Oxcunpl, ux knaccupukanus | 2 YcTHbIl onpoc,
1 XUMHYCCKHE CBOMCTBA. MMMCHbMCHHBIHN

oTpoc.

33 OcHoBaHus, UX 2 VYerHbii onpoc,
KIJIacCU(UKAIUS U MMHUCHbMCHHBIN
XUMHYECKHE CBOMCTBA. OIIpOC.

34 Kucnotsl, ux 2 VYerHbI# onpoc,
Kiaccuukanus u MUCHbMCHHBIN
XUMHUYECKHE CBOMCTBA. OIIpOC.

35 Comn, ux knaccupukanusi u | 2 YcTHbIl onpoc,
XUMHUYECKHE CBOMCTRA. MMCHhMCHHBIHN

oTIpoc.

36 I'eHeTHueckas CBS3b MEKITY 1 [TuceMeHHBIH
KJIacCCaMH HEOPTaHUYECKUX OTIPOC, YCTHBIN
COoeqUHEHNN OIIpPOC.

37 ITP5 « Pemenne 1 IMpakTHyeckas
JIKCIEPHUMEHTAIbHBIX 32/1a4 padora
no treMe — OCHOBHbIE (ucnonvzosanue
KJI1aCChl HEOPTAHUYECKUX 000pyoosanus
coeUHEHU» 1pP)

38 O6o0mmenue u 1 YcTHbI# onpoc,
CHCTeMaTH3alus 3HaHUH I10 MUCbMEHHBIN
Teme «OCHOBHBIC KJIACCHI ormpoc.
HEOPraHMYECKUX
COEIUHEHUIN

39 KP Ne3 mo 1: «OcHOBHBIE 1 KonTpoibnas
KJIACCHI HEOPTraHUYeCKHX pabora

coeIUHEeHU N »

Pasnen 4. [lepuoguyeckuii 3axoH u [lepuoguveckas cucrema xumunueckux iemenTon . U.
MenpeneeBa. Ctpoenue aroma. (9 yacoB)

40 EcrtecTBennbIe ceMelicTBa 1 CaMoo1IeHKa ¢
XUMHUYECKUX DJIEMEHTOB. HCI0JIb30BaHUEM
AMGbOTEpHOCTS. «O11€HOYHOT 0

JIACTa»

41 OTKpBITHE TIEPUOTUYECKOTO 1 CaMoo1IeHKa ¢

3akoHa /.. Menneneepa HUCIOJIb30BaHUEM
«O1eHoYHoro
JIACTa»

42 OCHOBHBIE CBEJICHUS O 1 TectupoBanue
CTPOEHUH aTOMOB.

43 CrpoeHue IEKTPOHHBIX 2 VYcTHbli onpoc,
000JI0YECK. MHChbMEHHBIN

OTIpOC.
44 [lepuoaunueckas cucrtema 1 YcTHbIH onpoc,
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XUMHUYECKUX AnemeHToB J[. 1. MMACbMEHHBIN
MenneneeBa OITpOC.

45 XapakTepucTuKa 3JI€MEHTa 2 YeTHbI onpoc,
I10 €ro MOJIOXKEHUIO B MMACbMEHHBIN
IIEPUOANYECKON CHCTEME. o1poc,

TECTUPOBAHUE.

46 3HaueHue NepruoINYECcKOro 1 TecTtupoBanue
3aKOHA U NIEPUOINYECKON
CUCTEMBI XUMHYECKHUX
anemenTtoB .M.

Meneneesa.
Pa3nea 5. Xumnueckasi ¢Bsi3b. OKHCJINTEIBLHO-BOCCTAHOBHUTEIbHBIE peakuuu (94acoB)
47 HNonnas xumuyeckas CBsi3b 1 YcrHbIi onpoc,
MUCbMEHHBIMN
OTpocC.

48 KoBaneHntHas xumuueckas 1 YcerHblil onpoc,

CBSI3b MUCbMEHHBIMN
OTIpoC.

49 KoBanentnas nonsipHas u 1 VYeTHbI onpoc,
HETIOJISIPHAsT XUMHUYECKast MMACbMEHHBIN
CBSI3b OTpoC.

50 Merammueckast xumudeckas | 1 YcrHbIi onpoc,
CBSI3b MUCbMEHHBIN

OTIpOC.

51 CreneHb OKUCITICHUS 1 YcTHbI# onpoc,
MACbMEHHBIN
OTIpOC.

52 OKHCIUTETHHO- 2 YcTHbI# onpoc,
BOCCTaHOBUTEJIbHbBIE MUCHbMEHHBIN
peakuuu (OBP) orpoc.

53 O6o0menue u 1 YcTHBI# onpoc,
CUCTEeMaTH3alMsl 3HAaHUMH 110 MUCHbMEHHBIN
temam «I13 u I1C JI.W. OIPOC, pEIICHUE
MennnneeBa, CTpoeHue 3a7ad.
aToma, XuMHU4ecKasl CBs3b,

OBP»

54 KP Ned o 1: «I13u IIC 1 Kontpoabnas
J.1. MenauneeBa, CTpoeHue padora
aToma, XUMHYECKas CBSI3b,

OBP»
Uroro 68
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YueOHo-MeTOoANYECKOE 00ecieyeHne:

YueOnuk: Xumus 8 knacc. YueoHuk (aBtopsr: O.C. ['abpuensH,

N.T". OctpoymoB, C.A. CnankoB)

YueOubie mocobusi: 8 knacc (aBropel: O.C. I'abpuensH, N.I'. Octpoymos,
N.B. Akcenosa)

Cospemennas xumust. [Tocobue s yaureneit. - M.: [Ipocsemienue, 1980

Hudposbie oOpazoBaTebHbIE pecypchl U pecypchbl ceTH HHTEPHET:
[IepconanbHBl KOMIBIOTEP, MEIH IIPOEKTOP, NHTEPAKTUBHBIN dKpaH
Y4eGHoe 00opyI0BaHME:

Tabmuue! no xumun: Cepust 1 HAHAJIA XUMUN

XHUMUYECKUE 3HAKH U aTOMHBIE MACChl BAKHENIINX 3JIEMEHTOB. PacpocTpaHeHHOCTh
XUMUYECKUX 3JIEMEHTOB. DOPMBI CyIIECTBOBAHUS XUMHYECKUX 2JIEMEHTOB. BemecTa
MOJIEKYJIIPHOTO U HEMOJIEKYJIAPHOTO cTpoeHus. CTpYKTypHBIE n3MeHeHHUsI BemecTB. CriocoObl
paznenenus cmeceil. XuMuueckue 3Haku U opmyibl. [Ipu3Haku U ycaoBUs TeUEHUS
XUMHUUYECKUX peakiuil. Tumnbsl xumuueckux peakunii. Bo3ayx. Kucnopon. 'openue. Ctpoenue
TIJIaMEeHH.

Cepus 3 PACTBOPBI. DJIEKTPOJIMTUYECKASA JUCCOLNAIIMSA. {ucniepcHbIE CUCTEMBL.
CaoiictBa Boapl. KpuBbie pactBopuMocTH BemiecTB. CriocoObl BEIpaKEHUST KOHIIEHTPAIUN
pacTBOPOB. DJEKTPOJUTHI. [ HipaTanusi HOHOB.

Cepus 5 HEMETAJUIBL. I'anorenst. Cepa. Xumust cepbl. Xumusi azota. @ocdop. AmioTpomnws.
Knaccudukanus MmuHepanbHbIX yaoOpeHuid. PacriosHaBanne MUHEPAIbHBIX yI0OpEHUH.
Yraepoa. Oxcusn KpeMHUsL.

Cepus 6. METAJUIBI. Illenounsie metamibl. DnemeHTsl [IA rpynmbl. )KecTkocTh BOIBI.
Amomunnil. [Tpumenenue amomunus. JKene3o. Bunbl koppo3un. MeTo bl 3alIUThI OT
KOppO3UH.

OobopynoBanue 1Jisl MPOBEACHUA PAKTHYECKUX PadoOT:

Harpesarensabie npubopsl: CiproBka. ['a3oBast ropenka. DIeKTpoHArpeBaTesu.
Oo6opynoBanue Llentpa «Touka poctay. Habop peakTuBoB.
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