MyHunmnanbHOE Ka3eHHOE 00111€00pa30BaTebHOE YUPEKICHUE
OCHOBHas 0011eo0pa3oBarenbHas mkoiga Ne 7 r. OMyTHHHCKa

YTBepxaaro
Hupekrop H.A. BopoOnéBa
[Tpukaz Ne 253 ot 29.08. 2024 rona

OOKYMEHT NOANMNCAH
QNEKTPOHHOW NOAMNCHIO

Ceptuchukat: 25D9C194A6E5E509126A74C595463ECS
Bnapeneu: Bopobbesa Hatanbs AHatonbesHa
[OeiicTButeneH: ¢ 23.04.2024 go 17.07.2025

Pa6ouasi nporpamma
yueOHoOro npeamera «BBeaeHue B XuMuio»
JIs 00y4Yaronmuxces / Kjacca
Ha 2024-2025 y4eOHblii roa

OMyTHHHCK
2024 ton



[HosicuuTebHASA 3aNIUCKA

[Iporpamma 1Mo XMMUM Ha YPOBHE OCHOBHOTO OOLIEro 0OOpa30BaHMs COCTABI€HA HAa OCHOBE TPEOOBAHHWI K pe3ylbTaTaMm
OCBOEHHSI OCHOBHOM 00Opa3oBaTrelbHOM MpOorpaMMbl OCHOBHOIO 0011ero oopasosanus, npeacrasieHHbIx B PI'OC OO0, a takxe Ha
OCHOBE (eaepalibHON paboueld MporpaMMbl BOCIUTAHUSA M C y4ETOM KOHUEIUMHU IMPENnojJaBaHus y4yeOHOro mpeamera «XuUMUsS» B
oOpa3oBareyibHbIX opranuzanusax PO.

[Iporpamma 1o xumuu Aa€T MpEACTABICHHE O LENsIX, oOlel cTparerud oO0y4yeHUs, BOCIIUTAHUS W PA3BUTUA OOYyYarOIIUXCS
CpelIcTBaMU y4eOHOro MpeaMeTa, YCTaHaBIMBAET 003aTelIbHOE NIPEIMETHOE COJAEPKAHKE, MPEAYCMATPUBAET paclpe/le]IeHUE ero mo
KJlaccaM M CTPYKTYPUPOBAaHHME MO pasfeiaaM U TeMaM IpPOrpaMMbl [0 XHMHH, ONPEAEISET KAau€CTBEHHBIE M KOJIUYECTBEHHBIE
XapaKTEPUCTUKU  COAECPKAHUSA, PEKOMEHAYEMYIO IOCIEHOBATENBHOCTh HW3YYEHUS XUMHHM C YYETOM MEXKIPEAMETHBIX U
BHYTPUINIPEAMETHBIX CBA3EH, JIOTMKM y4e€OHOTO MpOIECcca, BO3PACTHBIX OCOOEHHOCTEH OOy4aromUXcs, ONpeAessieT BO3MOXKHOCTHU
npeaMera JUisl peaiu3alui TpeOOBaHMM K pe3ylbTaraM OCBOCHMSI OCHOBHOM 00Opa3oBaTesibHOM MpOrpaMMbl HA YPOBHE OCHOBHOIO
oOmiero oOpa3zoBaHusi, a Takke TpeOOBaHUM K pe3ynbraraM OOydYeHMs XMMUU Ha yYpOBHE leJeil M3ydeHHUs MpeaAMeTa U OCHOBHBIX
BUJIOB Y4EOHO — IMO3HABATENbHOM JESITEIbHOCTH 00YyUYaroIIerocsi 0 OCBOCHUIO YIEOHOTO CO/lepKaHUs.

3HaHME XUMUU CIY>KHUT OCHOBOM JUIsi (POPMHUPOBAaHMSI MHPOBO33PEHUS OOYHAIOIIETOCs, €ro MPEACTABICHUNA O MaTepUaibHOM
€IMHCTBE MHpPA, BAXKHYIO POJb UTparoT (GOpMHpyeMble XHUMHEH MPEACTaBICHHS O B3aUMOIPEBPAILICHUIX YHEPTrUU U 00 SBOIIOLUU
BEIIECTB B IPUPOAE, O MyTAX PEUICHHs MI0OAIBHBIX MPOOJEM YCTOMUMBOIO pa3BUTHSI YEJIOBEUYECTBA - CHIPHEBOW, YHEPreTUUECKOM,
IUILEBOI U SKOJIOrMYECKO 0€30M1acHOCTH, IPOOIEM 3APaBOOXPAHEHHUS.

H3yueHue xumuu:

® CHOCOOCTBYET pealM3allud BO3MOXHOCTEM Ui caMopa3BUTHUA U (POPMHUPOBAHMS KyJAbTYpbl JIMYHOCTH, €€ oO0mel u

(yHKLIHMOHAJIBHON rPaMOTHOCTH;

® BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIUIEHUS U TBOPUECKHUX CIOCOOHOCTEH OOydYaromMXcsl, HaBBIKOB WX CaMOCTOSTEIbHOU
yueOHOH AESITeTbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKUX YMEHUHN, HEOOXOIUMBIX KaK B MIOBCEIHEBHON KHU3HU, TaK U
B PO eCCUOHATIBHOM 1A TEIbHOCTH;

® 3HAKOMUT CO CTeUU(UKON HayYHOTO MBIIIJICHUS, 3aKJIa/IbIBACT OCHOBBI LIEJIOCTHOTO B3IVIsAa HA €UHCTBO IPUPOBI U YETIOBEKa,

SBJISICTCS] OTBETCTBEHHBIM ATAIOM B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00yUYaIOLIUXCS;

e CrocoOCTByeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K IPUPOAE, K YEJIOBEKY, BHOCUT

CBOM BKJIaJ] B KOJIOTHYECKOE 00pa30BaHHE 00yUaOLIUXCS.

JlaHHbIE HaNpaBIeHUs B OOYUYEHUU XUMHH 00€CIeunBaloTCs CrenupUKOn conepkanns yd4eOHOTO mpeaMeTa, KOTOPBIH SBIsSeTCS
NeAarornyecKy alalTHPOBAHHBIM OTPAKEHUEM 0a30BOM HAyKH XMMHUH Ha ONPENEIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro o00pa30BaHUS OpPUEHTHPOBAHHA OCBOEHHE OOYYAIOIIUMHCS CHCTEMBbI
[IEPBOHAYAJIBHBIX NOHATUM XWMHH, OCHOB HEOPraHMYECKOM XMMHHU U HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX NOHATHA OPraHU4eCKON




XAMUH.

CrtpykTypa conepKaHusi IporpaMMbl O XUMUU CPOPMHUPOBAHA HA OCHOBE CMCTEMHOTO Mojaxofa K e€ uzyueHuto. Coneprxranue
U3 CUCTEMBbI TMOHSATUM O XUMHUYECKOM 3JIEMEHTE M BEIECTBE M CHUCTEMbI MOHATUN O XUMHUYecKoW peakuuu. OO 3TH CUCTEMBI
CTPYKTYPHO OpPraHM30BaHbI 110 MPUHIMITY MOCIEI0BATEIBHOTO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOIO
YPOBHS:

ATOMHO-MOJICKYJSIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepuonnueckoro 3akona J{.11. MenneneeBa kak OCHOBHOTO 3aKOHA XUMMUHU,

YYE€HHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H,

peACTaBICHUN 00 DIEKTPOIIMTUIECKOM AUCCOIMAIIMU BEIIECTB B pacTBOpax.

TeopeTnueckue 3HaAHUSI PACCMATPUBAIOTCS HA OCHOBE DMIIUPUYECKU TMOJIYUYCHHBIX W OCMBICICHHBIX (DAaKTOB, Pa3BUBAIOTCS
MOCJIEIOBATEIbHO OT OJHOTO YPOBHS K JPYroMY, BBITTONHSS (YHKIMH OOBSICHEHWS] U TPOTHO3UPOBAHUSI CBOWMCTB, CTPOCHHUS H
BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHHME TpOrpaMMbl MO XUMHH CIOCOOCTBYET (DOPMUPOBAHUIO MPEJCTABICHHUS O XUMUUYECKOM COCTABIISIONICH HAyYHOMU
KapTUHBI MUpa B JIOTUKE €€ CHCTEMHOW MPUPOJbI, IICHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO M METOAAaM IO3HAHUS B HayKe.
N3yyeHue XuMHUHM NPOUCXOAUT C NPHUBICUCHHEM 3HAHWN M3 paHee H3YUYCHHBIX YYEOHBIX MpeaMeToB: «OKpyXKalolmuid MUY,
«buonorus. 5-7 knaccel» u «®Dusuka. 7 Kjiaccy.

[Ipy wu3ydeHUHM XUMUU TPOUCXOAUT (OPMUPOBAHWE 3HAHUN OCHOB XUMHUYECKOW HAyKM Kak O0O0JIaCTM COBPEMEHHOTO
€CTEeCTBO3HAHMS, MPAKTUYECKON IEATECPHOCTH YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOW KYNIBTYpHl. 3ajada y4yeOHOTo
peIMeTa COCTOUT B (POPMHUPOBAHUM CHUCTEMBI XMMHYECKHX 3HAHUNW — BaKHEHUIHX (haKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKUX
MIOJIOKCHHH, IOCTYITHBIX 0000IIEHN MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKH, B MPHOOIIEHUHA K HAyYHBIM METO/IaM ITO3HAHUS
IIPY U3YYCHUH BEIICCTB U XUMHUYECKUX PEeaKIUid, B GOPMUPOBAHUY U PAa3BUTHUH MO3HABATEILHBIX YMEHUN U X IPUMEHEHUHU B YUeOHO
- TIO3HABATEJIPHOM M y4eOHO - HCCIIEIOBATEILCKON JESATEIHPHOCTH, OCBOCHHWU TPaBHJI OE€30MAaCHOTO OOpAIllCHHS C BEIIeCTBAMU B
[IOBCEIHEBHOM KU3HU.

[Tpu n3yyeHnn XMMHUHM Ha YPOBHE OCHOBHOT'O 00IIIero 00pa30BaHMs BaXKHOE 3HAYCHUE MTPUOOPEI TaKue eI, Kak:

e (QopMHupOBaHHE WHTEICKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPAa30BAaHUIO, COTPYAHHUYECTBY, CAMOCTOSITCIHHOMY

MIPUHATHIO PEIICHUH, CITOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HH,

® HaMpaBICHHOCTh OOYYCHUS Ha CHCTEMATHYECKOE TNPHOONIEHHEe OOydJaroIIuXcs K CaMOCTOSTEIBHOW IT03HABATEIIHBHOM

NEATeIbHOCTH, HAyIHBIM METOJaM ITO3HAHUS, (POPMHUPYIOIIUM MOTHBAILIMIO U Pa3BUTHE CITOCOOHOCTEH K XHUMUH;

e o0ecrieueHre yCIOBUH, CITOCOOCTBYIOIIUX MPHOOPETCHUIO 00yJaIONIUMHUCS OMBITa Pa3HOOOPA3HOU JIEITCIIBHOCTH, TIO3HAHUS U

CaMOTMO3HaHUs, KIIFOUEBBIX HABHIKOB (KJIFOYEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHUE JJISI PAa3IUYHBIX BHJIOB

JIEATCIIbHOCTH;



e (popMmupoBanue o0uel PyHKIIMOHATBLHON U €CTECTBEHHO- HAYYHOU TPAaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBSICHATH U OLICHUBATh
SIBJICHUSL OKPYKAIOLIETO MUPA, UCIIOIB3Ys 3HAHUSA U OMNBIT, MOJYYCHHbIC IIPU U3YUYEHUU XMMUHU, IPUMEHATh UX IPU PELICHUHU
po0JieM B MOBCEAHEBHOM KU3HU U TPYIOBOU JIEATEIbHOCTH;

e (QopMupoBaHHe y 00yYaIOIIMXCS TYMaHUCTUYECKUX OTHOILICHUM, TOHUMAHUS I[EHHOCTH XUMHUUYECKUX 3HAHUU IS BBIPAOOTKU
AKOJIOTMYECKH 11€JIECOO0PA3HOr0 TMOBEICHUS B OBITY W TPYIOBOM NESITEIHHOCTH B IEJISAX COXPAHEHMsI CBOErO 3JI0POBBS U
OKPYKAOILIEN MPUPOTHOU CPEBIL;

® pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO W CAaMOBOCHHMTAHUIO HAa OCHOBE YCBOCHUS
00111eYeI0BEUEeCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOG IS U HAMIPABICHHOCTH JaJIbHEHIIIETO 00yUeHHUS.
OO61ee yncIo yacoB, OTBEAEHHBIX JIs1 U3YYEHHS] XUMHUH Ha YPOBHE OCHOBHOT'O 00111ero o0pa3oBaHusi, cocTaBisieT 17 yacos.

Conep:xanue o0pa3oBaHus
IlepBoHavyaibHbIE XUMHYECKHE TOHSATHS
[Ipenmer xumun. Ponb xuMuu B )KU3HU YE€IOBEKA. XUMHS B CUCTEME HayK. Tena u BenecTtBa. U3NYECKUE CBOMCTBA BEMIECTB.

ArperaTHoe COCTOAHUC BCIICCTB. Ionstue o METOOdAaX MMO3HAaHHUA B XMMHUH. Yuctoie BCIICCTBA U CMCCH. CriocoOnI Pa3aciacHusd cMmeceii.
ATOMBEI U MOJICKYJIBL. Xumudaeckne 3mMeMeHTh. CUMBOIBI XUMHUYECKHUX DJIEMEHTOB. HpOCTBIe H CJIOKHBIC BCIICCTBA. ATOMHO —

MOJIEKYJISIPHOE YUYECHHUE.



Xumuueckas popmyna. BanreHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAS
aroMHas macca. OTHOCHTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBast 10151 XMMUYECKOTO AJIEMEHTA B COCTMHEHUH.

KomnuecTBo BemecTBa. Monb. MomsipHass Macca. B3auMocCBsI3b KoMuecTBa MacChl M YUCAa CTPYKTYPHBIX €AWUHUILL BELIECTBA.
Pacuérel mo popmynamMm XUMHUYECKUX COCTUHEHUIA.

@uU3NYECKHE U XUMUUECKHUE SABICHUSA. XUMHAUYECKasl peaklys U €€ IPU3HAKU. 3aKOH COXPAaHEHUS MAaCChl BEMIECTB. XMMHUYECKUE
ypaBHeHus. Knaccupukanys XuMUYECKUX peakiuil (COeAMHEHMS, pa3JIOKEeHUsI, 3aMEIIeHHs], OOMEHa).
Xumuyeckuil IKCnepumMenm:

3HAKOMCTBO € XHMHMYECKOM MOCYIO0H, MpaBujaMu paboTbl B Jjaboparopur W npuéMamMu oOpalleHus ¢ JaboparopHbIM
0o00OpyIOBaHMEM, HM3yYEHHWE U ONHUCAHHE (PU3NYECKUX CBOMCTB 00pa3llOB HEOPraHUYECKHX BEUIECTB, HAONIOACHUE (PUBMUYECKUX
(naBneHue BOCKA, TasHUE JIbJla, pacTUpPaHHUE caxapa B CTYIKE, KUIEHHE M KOHJIEHCAlUs BOJAbI) U XMMHYECKUX (TOpPEHHE CBEYH,
NpOKaJIMBaHUE MEIHON MPOBOJIOKH, B3aUMOJECUCTBHE MeENla C KUCIOTOW) SABJICHUN, HAOMIOEHNE U ONMUCAHUE MPU3HAKOB MPOTEKAHMS
XUMHYECKUX peakiuil (pa3noKeHne caxapa, B3aMMOICHCTBIE CEPHOM KHUCIIOTHI € XJIOpUAOM Oapus, paznoxkenue ruapokcuaa meau (II)
OpU HarpeBaHMM, B3anMOJEHCTBUE kene3a ¢ pactBopoM conu meau (II), uzydyenwe crnocoOOB pasziesieHHs CMeceil: ¢ MOMOIUIbIO
Mar"uTa), (puiIbTpoBaHME, BbIIAPUBAHUE, JUCTHILIALMSA, XpoMmaTrorpadus, mMpoBeAeHUE OYUCTKUA MOBAPEHHOM COiM, HAOJIIONEHHUE U
ONMMCAHUE PE3YJIBTATOB NPOBENCHUS OMBITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJENIEH MOJIEKYI

(11apocTep>KHEBBIX).
Baxueiimue npeacTaBuTeJ M HEOPraHMYECKUX BelIeCTB
Bo3nyx — cmech razoB. CocraB razos. Kucinopox — s1eMeHT W mpocToe BemecTBo. HaxoxaeHue Kuciaopona B MPUPOIE,

duznueckne U XuMHUueckue cBoiicTBa (peakiuu ropenus). Oxcunbl. [lpumenenne kucnopoga. CriocoObl MOMydYeHUS KUCIOPOJa B
naboparopuu U MPOMBITUIEHHOCTU. KpyroBopoT kucinoposaa B npupoae. O30H — ajuioTponHas MoaudUKaIs KUcaopoa.

TermoBoit 3¢ HEeKT XUMHYECKON PEaKIIUK, TEPMOXUMHUUCCKUE YPaBHEHHUsI, K30- M SHIOTCPMHUECCKHUE PeaKIuu. TOIINBO: yroib
U METaH. 3arpsi3HeHHe BO3yXa, YCUJICHUE TapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonopon — »snemenT m mpoctoe BemiecTBO. Haxoknenuwe Bomopoma B mpupone, (uU3MUecKHe U XUMHUYECKHE CBOMCTBA,
MpPUMEHEHHUE, CTIOCOOBI moydeHusi. Kucimots u comnm.

Monsipabiii 00bEM ra30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckne cBoMCTBa BoAbl. Bona kak pactBoputens. PacTBopbl. HacklllieHHBIE 1 HEHACBIICHHBIE PACTBOPHBI. PacTBOpUMOCTH
BEILIECTB B BoJle. MaccoBasi 10151 BEIlleCTBa B pacTBope. XUMHUYECKHE cBOMCTBAa Boabl. OcHOBaHUs. Ponb pacTBOpoB B Mpupoae U B
KU3HU YesioBeka. KpyroBopot Bojbl B pupojie. 3arpsi3HeHUe TpUpOoAHbIX BoA. OXpaHa U OUMCTKA IPUPOJHBIX BOJ.

Knaccudukamus neopranndecknx coequaernii. Oxcuasl. Kmaccudukarmsi okcumos: coneoOpas3yronire (OCHOBHBIE, KUCIOTHEIE,
ampoTepHbIie) u HecoeoOpasyromne. HomeHnknarypa okcumnoB. @u3ndeckue 1 XMMUIECKUE CBOMCTBA OKCHIOB. [lomydenne okcuos.

OcnoBanus. Knaccudukamust ocHOBaHUH: METOYN U HEpaCTBOPUMEIE ocHOBaHUSA. Homenkmatypa ocHoBaHmii. dusndeckue u



XUMHUYECKUE CBOMCTBA OCHOBAaHUM. [lonydyeHre 0OCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. HomeHnknarypa kuciaor. Dusznueckue U XMMUYECKHE CBONCTBAa KHUCIJOT. Psij aKTUBHOCTH
metaiuioB H.H. bekeroa. [lonyuyenue Kucior.

Conu. Homenkiarypa coneil. @u3nyecKue 1 XuMHYECKUE CBoMCTBa coneid. [lomyuenne conei.

I'eHeTnYecKas CBsI3b MEXK]Y KJIACCAMU HEOPraHUYECKUX COCTUHEHHUIA.

Xumuueckuil IKCnepumMenm:

KaueCTBEHHOE OIpe/IeNICHUEe COJEp KaHMs KUCIOpoJia B BO3AyXe, NOJydyeHUEe, COOMpaHne, pacrno3HaBaHUE U MU3yYeHHUE CBOMCTB
KHCJIOpPOJia, HAOJIIOJIEHUE B3aUMOJICHCTBHUS BEILIECTB C KUCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W MPEKpalleHUsi TopeHus (moxapa),
03HaKOMJICHUE ¢ 00pa3IaMy OKCHIOB U OMKCAHUE UX CBOMCTB, MOJTyYeHHE, COOUpaHUe, paclio3HaBaHUE U U3yYE€HHUE CBOMCTB BOAOpOIA
(ropenue), B3aumosneiicteue Bomopoaa ¢ okcugom Meau (II) (Bo3MoXkHO MCIONIb30BAaHUE BUEOMATEPHUANIOB), HAOMIOAEeHHE 00pa3IoB
BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIEIOBAaHHE OCOOCHHOCTEH PacTBOPEHHUE BEIIECTB C PA3IMUHON PACTBOPUMOCTHIO, PUTOTOBICHUE
PacTBOPOB C OMPENEIIEHHOW MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJIBI C METANIaMH (HaTPUEM U KaJIbIIUEM )
(BO3MOXKHO HCIIOJIb30BAHKME BUJEOMATEpPHaOB), HCCIEAOBaHUE OOpa3lloB HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KJIACCOB,
HAOJIIO/ICHNE M3MEHEHUSI OKPACKW WHJUKATOPOB B PacTBOpPaxX KHUCJIOT M IIEJIoueH, u3ydeHune B3ammoneinctus okcumpa menu (1) c
pacTBOpPOM CEPHOM KHUCIOTHI, KUCIOT C METaJlJIaMH, peakiuii HeUTpaau3aluu, NoJydeHHEe HEPACTBOPUMBIX OCHOBAHMUM, BHITECHEHUE
OJJHOTO MeTajljla JIPYyruM M3 PacTBOpPA COJIM, PELICHUE SKCIEPUMEHTANBbHBIX 3aJad Mo Teme «BakHelnme Kiacchl HEOPraHUYeCKUX
COEIMHEHUI).

Iepuonuvecknii 3axkoH u Ilepmonmueckass cucrema xumudeckux IjemMeHToB .M. MennaeneeBa. CTpoeHne aToMoOB.
Xumnueckasi cBsi3b. OKHCJINTEIBHO — BOCCTAHOBUTE/IbHbIC PEaKINH

[lepBbie MOMBITKK KiIaccU(UKAIIMM XUMHUYECKUX dieMeHTOB. [loHsTHE O Trpymnmax CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIE |
IEJIOYHO3EMETbHbIE METAIIbI, TaJIOTeHbI, UHEPTHBIC T'a3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aM(OTEPHBIC OKCUIBI U THAPOKCHUJIBL.

ITepuonnueckuit 3akoH. Ilepuogmueckas cucrema xumuyeckux osiemeHToB J[.M. Menngeneesa. Ilepuonbsl W TrpyIibl.
@uU3NYECKHI CMBICI MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYMIIbI SJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX snaep. M3ortombl. Dnekrponbl. CTpoeHHE SIEKTPOHHBIX O0OJIOUeK aToMOB MepBbIX 20
XUMHUYECKUX eMeHTOB [lepuoanueckoi cucremsl [I.M. MenneneeBa. XapakrepucTruka XUMUYECKOTO JIEMEHTA I10 €r0 MOJIOKEHUIO B
ITepuonnueckoit cucreme [I.11. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHHS pajuyca aTOMOB XHMHYECKHX 3JEMEHTOB, METAJUIMYECKHMX M HEMETAJJIMYECKUX CBOMCTB MO
rpyInmnam A Nepuoam.

3nauenue [leprognyeckoro 3akona u Ilepuonuueckoid cUCTEMbl XMMUYECKUX 3JIEMEHTOB JIJIs1 pa3BUTHUS HayKu U npaktuku. ..
MenneneeB — y4€HBIN U TPaXKJaHUH.

Xumnueckas cBsA3b. KoBasieHTHast (TONsipHAsE M HEMOJISIpHAsl) CBA3b. OJIEKTPOOTPHUIIATEIBHOCTh XHUMHUYECKUX 3JIEMEHTOB.



HNonnas cBs3b.

Crenenb okuciieHrus. OKUCIUTEIIBHO — BOCCTAHOBUTEIbHBIC peakiiuu. [Ipomeccrl OKucaeHUs U BocCTaHOBIEHUA. OKUCITUTENH
1 BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yYeHHE 00pa3IoB BEMIECCTB METAIOB M HEMETAJUIOB, B3aUMOJICHCTBIE THAPOKCH A IIMHKA C PACTBOPAMH KHUCJIOT M IIEIOYCH,
MIPOBEICHUE OIBITOB, WILTIOCTPUPYIOIIUX MTPUMEPHI OKHCIIUTEILHO — BOCCTAHOBUTEIBHBIX PEaKINi (TOPEHHE, PEaKIIUU Pa3IOKCHHUS,
COCTUHCHUA).

Mescnpeomemnule ceasu

Peanmuzanusi MEXNpEeAMETHBIX CBSI3CH MPH M3YyUYEHUH XMMHHM B 8 KJIACcCe OCYIIECTBISACTCS 4Yepe3 MCIOIb30BaHUE KaK OOIIHMX
€CTECTBCHHO — HAyYHBIX IMOHATHH, TaK Y TIOHSITHH, SBIISFOIIMXCS CUCTEMHBIMU ISl OTJACIBHBIX TPEIMETOB €CTECTBEHHO — HAYYHOTO
ITUKJIA.

OOmme eCTECTBEHHO — HAy4YHbIC TOHSTHS: HAy4YHBIM (DaKT, THIIOTE3a, TCOPHs, 3aKOH, aHalu3, CHUHTE3, KJIACCH(UKAIIUA,
NIEPHOAMYHOCTD, HAOIIOACHUE, SKCTICPUMEHT, MOJICTUPOBAaHNE, U3MEPEHUE, MOJICIb, SIBIICHHUC.

dusnka: MaTepus, aToM, JJICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, U30TOIbI, PaIMOAKTUBHOCTh, MOJIEKY/a, ICKTPHUCCKUN
3apsijl, BEIIECTBO, TEJIO, O0OBEM, arperarHoe COCTOSHHE BEIICCTBA, Ta3, (PU3WYCCKHE BEIMYMHBI, CAWMHHUIIBI M3MEPEHHS, KOCMOC,
TUTaHeThl, 3B€311b1, ColHIIe.

buonorus: porocunTes, apixanue, ouocdepa

[eorpadus: atomocdepa, ruapocdepa, MUHEPaIIbl, TOPHBIE OPOIbI, MTOJIE3HBIE HCKONIAEMBbIE, TOTUIUBO, BOJIHBIE PECYPCHI.



I[lnanupyemble pe3yjbTaThbl OCBOEHHUS NMPOTrPAMMBI 10 XUMHMH HA YPOBHE OCHOBHOTI'0 00111er0 00pa3oBaHus
JIn4HOCTHBIE Pe3yJIbTAThI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUSI MPOTrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUs JTOCTUTAIOTCS B Xoie OOy4YEeHHUS XUMUU B
€IMHCTBE Y4YeOHOW M BOCHUTATEIBHON JEATEIIbHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUUCKHUMH COITUOKYABTYPHBIMHU U
JyXOBHO — HPABCTBEHHBIMHU IIEHHOCTSIMU, IPUHATHIMU B OOIIECTBE MPAaBWIAMU U HOPMaMU MOBEACHUS U CIIOCOOCTBYIOT IpoIieccam
CaMOIIO3HAaHUSI, CAMOPA3BUTHUS U COLIMATM3ALNY O0YUYaIOIINXCS.

JIM4HOCTHBIE Pe3ylbTaThl OTPA)KAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX
OpUEHTAIIUN U pacHIMPEHUE ONbITa ACITEILHOCTH HA €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) nampuomuueckoe éocnumanus:

IIEHHOCTHOTO OTHOIICHUS K OTCUYECTBEHHOMY KYJIBTYPHOMY HCTOPUUYECKOMY W HAyYHOMY HACIIEIWIO, TOHUMAasi 3HAYCHUS
XUMUYECKOW HAyKM B JKM3HU COBPEMEHHOrO OOIIECTBa, CIHOCOOHOCTH BIAAETh JOCTOBEpPHOM HHQOpMamMeln o mepeaoBbIX
JOCTUKEHUAX M OTKPBITUSIX MUPOBOM M OTEUECTBEHHON XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOICTBE MUpa U
00I11eCTBa;

2) eparcoanckozo ocnumanus:

NPEACTABICHUS O COIMAJIbHBIX HOPMaxX M TMpaBWIaX MEXKJIMYHOCTHBIX OTHOIICHHH B KOJUICKTHBE, KOMMYHUKATHUBHOMN
KOMITETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHO — MCCIIEI0BATENbCKOM, TBOPUECKOM U APYTUX BUJAX ACSITEIbHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOM COBMECTHOHM JAESATENIbHOCTU MpPHU BBHIMOJHEHWM YYeOHBIX, IMO3HABATEIBHBIX 3a/1a4, BBIMOJHEHUH XUMUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHS] K B3aMMIIOHMMAHHIO W B3aMMOIIOMOIIM B IpoIlecce 3TON ydeOHOM
NS TeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEJIEHUE U MOCTYIKU CBOMX TOBAPUIIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIEACTBUIN MTOCTYIIKOB;

3) ueHHOCmMuU HAYYHO20 NOZHAHUA:

MHUPOBO33pPEHYECKHE TMPEACTABICHUS O BEIIECTBE UM XUMHUYECKOM PEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U COCTABISAIOIIME OCHOBY Jisi MOHUMAHUS CYIIHOCTA HAyYHOW KapTHHBI MHpA, MPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PpAa3BUTHS MPUPOMABI, B3aUMOCBA3AX YEJIOBEKa C MPUPOJHOM Cpelod, O pOJM XUMHUHU B TMO3HAHUU JTUX
3aKOHOMEPHOCTEM;

MMO3HABATEILHBIC MOTHBBI, HANPABICHHBIC HAa TOJYyYEHHE HOBBIX 3HAHUN MO0 XUMHUH, HEOOXOMWMBIE ISl OOBSICHEHHUS
HAOJIFOJJaEMBIX TPOIIECCOB M SIBJICHUHM, IMMO3HABATENbHON, MH()DOPMAIMOHHOW M YHUTATEIbCKOM KYIBTYphl, B TOM YHCJE HaBBIKOB
CaMOCTOATETLHOM paboOThl C yYEOHBIMU TEKCTaMH, CIPABOYHOW JIUTEPATypOM, JOCTYMHBIMA TEXHUYECKHUMH CPEICTBAMH
WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHUIO W MO3HAHUIO, JHO003HATEIbHOCTb, TOTOBHOCTh M CIIOCOOHOCTh K €CamMOOOpa30BaHUIO, MPOEKTHOU M
MCCIIeIOBATEIIbCKOM JACSITEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHS 00yUeHUS B TalIbHEHIIIEM;



4) popmuposanusn Kynbmypot 300p06bs:

OCO3HAHHME IIEHHOCTH U3HH, OTBETCTBEHHOTO OTHOIIEHMSI K CBOEMY 3/J0POBBIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KW3HH,
OCO3HAHME TMOCIEACTBUI M HENPUSTUE BPEIHBIX MPUBBIYEK (YMOTPEOJSCHUSI ajKOrojsi, HAPKOTHUKOB, KYpEHHUS), HEOOXOAUMOCTH
cOOJTI0ZIeHUS TTPaBUJI 0€30MaCHOCTHU MTPU OOpaIEHUH ¢ XUMUUYECKUMHU BEIIECTBAMU B OBITY U pPEaJIbHOU KU3HU;

5) mpyooeozo éocnumanus:

MHTEpEeC K MPaKTUYECKOMY HM3y4YEeHHUIO mpodeccuil ¥ Tpyaa pa3iMdyHOro poja, YBaXKEHHE K TPYLYy U pe3ylnbraram TPYAOBOM
NEATeIbHOCTH, B TOM 4YHCJIE HAa OCHOBE NPUMEHEHMs MPEIMETHBIX 3HAHUN MO XUMHUU, OCO3HAHHBIM BBHIOOP HHIMBUIYATHHOU
TPACKTOPUU MPOIOKEHUSI 00pa30BaHUs ¢ YYETOM JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMUHM, OOIECTBEHHBIX MHTEPECOB U
noTpeOHOCTeH, ycnenHoi npodecCuOHAIbHON NESITEIbHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHHUW, TOTOBHOCThH aJIallTUPOBATHCS B
npodeccCuoHaIbHOU cpeie;

6) IKonozuuecKko20 60cnUmMAaHUA:

IKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIICHHWE K MPUPOJIe KaK HCTOYHUKY KU3HM Ha 3emiie, OCHOBE €€ CyIeCTBOBaHUS,
NMOHUMAHHUE IICHHOCTH 3JI0POBOTO M Oe30macHOro obOpas3a »KWU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DH3UUECKOMY H
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIONCHUS MPaBMI O€30MIaCHOTO TTOBEACHHUS IPH paboTe C BEIIECTBAMHU, a TAKKE B
CUTYaIIUSAX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIIOIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJydaeMble NpPU HM3YUYEHWUM XWMHUHU, JUJIS PEIICHHs 3a]lad, CBSI3aHHBIX C OKpYy:Karouleh
OPUPOTHOM CPEOil, Jisl MOBBIIICHUS YPOBHS SKOJIOTMUYECKON KYIIBTYpbI, OCO3HAHUS TTI00aJIbHOTO XapaKTepa dKOJIOTHYeCKUX mpolaem
U ITyTeH X peuIeHus MOCPEACTBOM METO/IOB XUMHUH, SKOJIOTUYECKOTO MBIIIICHUS, YMEHHUSI PyKOBOJICTBOBATLCS UM B IO3HABATEILHOM,
KOMMYHUKATUBHOMN U COLIMAJILHON MTPAKTHUKE.

MeTanpeaMeTHbIe pe3yJIbTaThI

B cocraBe meranpeaMeTHBIX PE3yAbTaTOB BBIIEISIOT 3HAYMMbIE IJIi (OPMUPOBAHUS MUPOBO33PEHUS OOIICHAYYHBIE TMOHSATHUS
(3aKkoH, Teopusi, MPUHIIMI, THMOTE3a, (DAKT, CHCTEMa, MPOIECC, IKCIEPUMEHT U [Ip.), KOTOPHIE HCIOJB3YIOTCSI B €CTECTBEHHO —
HAyYHBIX y4EOHBIX MpeAMETax M MO3BOJIAIOT HA OCHOBE 3HAHHMI U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHHE O IIEJIOCTHOMN
HAay4YHOW KapTWHE MUpa, U yHUBEpCaJbHbIC y4eOHbIC NEWUCTBHs (ITO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYIATHBHBIC), KOTOPHIE
obecreunBaioT (OPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSATEILHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM eI TEIbHOCTH.



ITo3HaBaTe/IbHBbIC YHUBEPCAJbHbIEC YYeOHbIE 1eCTBUSA
ba3zoevie nozuueckue oeiicmeus:

YMEHMSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUM: PACKPBIBATh CMBICI XUMUYECKHUX MOHSITUN
(BBIICIATH UX XapaKTepHbIC MPU3HAKH, YCTAHABINBATH B3aUMOCBS3b C IPYTUMH MOHSATUAMHU), UCIIOJIb30BaTh MOHATHUS 1JI1 OOBSICHEHUS
OTIEIbHBIX (DaKTOB W SIBICHUM, BBHIOMpPATh OCHOBAHUS U KPUTEPUU IS KiIacCU(PUKAIUM XUMHUYECKUX BEIIECTB U XUMHYECKUX
peakiuii, yCcTaHaBIMBaTh MPUYMHHO - CJEACTBEHHBIC CBSI3M MEXKIY OOBEKTaMU HU3YUYCHUS, CTPOUTH JIOTUYECKHE PACCYKICHUS
(MHAYKTUBHBIC U JIETYKTUBHBIC, 10 aHAJIOTHH), JIeJIaTh BEIBO/IBI U 3aKIIOYCHUS,;

yMEHHUE MPUMEHSTh B MPOIECCEe MO3HAHUS MOHATHUS (MPEIMETHBIC U METANpPEIMETHBIC), CUMBOJIMUYECKHUE (3HAKOBBIC) MOJIEIH,
UCIIOJIb3yeMbI€ B XMMHUH, MPEOOpPa30BBIBATh IIMPOKO MPUMEHSEMbIE B XUMHUU MOJCJIBbHBIC MPEJCTABICHUS — XUMHYECKHU 3HAK
(cuMBOI MIeMEHTa), XUuMu4eckasi GopMyra U ypaBHEHUE XUMHUYECKON Peakiiuu — TMPU PEIIeHUN y4eOHO — TMO3HABATEJIbHBIX 3a7a4, C
y4€TOM DJTHX MOJCJIBbHBIX NPEJICTABICHUN BBISBISATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKU H3YYAa€MBIX OOBEKTOB —
XUMUYECKUX BEIIECTB W XUMUYECKHUX pEaKIui, BBIABIATH OOIIHWE 3aKOHOMEPHOCTH, MNPUYMHHO — CIICJICTBEHHBIC CBS3U U
MPOTUBOPEYMS B U3YUAEMbIX MPOLIECCAX U SIBIICHUSX.

Ba3oenvie uccneoosamenvckue oeticmeus:

YMEHHME HCIOIb30BaTh IMOCTABICHHBIE BOMPOCHl B KAYECTBE HMHCTPYMEHTA MO3HAHUS, a TaKKE B KAaue€CTBE OCHOBBI [IJIs
dbopMHUpPOBaHUS TUIIOTE3bI IO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYKICHUMH;

nmpuoOpeTeHne OIbITa MO IUIAHUPOBAHHIO, OPTAaHU3AIMKM U TIPOBEACHUIO YUSHHUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOIIONATh 3a
XOJIOM TIpOIlecCa, CaMOCTOSTEIBLHO TMPOTHO3UPOBATh €ro pe3yibrar, (OopMyTUpoBaTh OOOOIIEHHMS W BBIBOABLI IO pe3ylbraram
IIPOBEIEHHOTO OIBITA, UCCIICIOBAHMS, COCTABIIATH OTUET O MIPOJEIaHHOM padoTe.

Paboma c ungpopmayueii:

yMEHHE BBIOHWpaTh, aHAJIMU3UPOBATh W HHTEPIPETUPOBATH HHQPOPMANMIO PA3JIMYHBIX BHJIOB W (OPM MPEICTABICHUS,
MOJTy9aeMYyI0 U3 Pa3HBIX UICTOYHUKOB (HAyYHO — MOIMYJISIPHAS JINTEPATypa XUMHUYCCKOTO COIEPIKAHUS, CIIPABOYHBIC TTOCOOHSI, peCYPChI
HNHTepHeTa), KpUTHYECKH OLICHUBATh MIPOTUBOPEUNBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE TPUMEHATH Pa3IMYHbIE METOJbI M 3alpOChl MPH IOMCKE W O0TOOpe WH(OpMAalMM W COOTBETCTBYIOIIUX JaHHBIX,
HEOOXOAUMBIX ISl BBITIOJIHCHUS YYEOHBIX M IIO3HABATCIBHBIX 3a7ad OMNPEASAEHHOTO THITA, NPHOOpPETEHHWE OIbITa B 00JACTH
HCIIONB30BaHMs WH()OPMAIIMOHHO — KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIQJICHUE KYJIBTYpPOH aKTUBHOTO HMCIIOJIB30BAHUS Pa3TMIHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSTEIIBHO BBIOMPATh ONTUMANIBHYIO (DOPMY TpecTaBiIeHUsS HHGOPMAIUN U WILTIOCTPUPOBATh pPElacMble
3a/1a4M HECIIO)KHBIMHM CXEMaMH, THarpaMMaMu, IpyruMu hopMamMu rpaduKu U UX KOMOWHAIIASIMU;

YMEHHE HCIOJb30BaTh U aHAJIM3UPOBATh B Mpoliecce yUeOHOM M MCCIIeIOBATEIbCKOM AEATEIbHOCTH MH(POPMALIMIO O BIUSHUU
MPOMBIIICHHOCTH, CEJIBCKOTO XO3MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHON CPEIbI.



KomMMyHHMKaTHBHBIC YHUBepCAJbHbIC 1eHCTBUSA

yYMEHUSI 3aJlaBaTh BOMPOCH! (B XOje Auajiora W (W) JUCKYCCHUM) MO CYIIECTBY 0OCYyXAaeMON TeMbl, (hOPMYIUpPOBaTh CBOU
MPETIOKEHUSI OTHOCUTEIBHO BBIMOJIHEHMS PEIOKEHHON 3a]1a4H;

YMEHUS MPEACTABIATH MOJIYyYEHHBIE PE3yNbTaThl MO3HABATEIbHOM JEATEIBHOCTH B YCTHBIX U NMHCbMEHHBIX TEKCTaX; JAENIaTh
MPE3CHTALMIO PE3YJbTATOB BBIMIOJHEHUSI XUMHUYECKOTO JKclepuMeHTa (J1adopaTOpHOro OImbITa, JAa0OpaTOpHOM paboThl 1O
HCCJIeIOBAaHUIO CBOMCTB BEILIECTB, Y4EOHOIO POEKTA);

YMEHHs y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABATEIBLHOM M UCCIIEA0BATEIbCKON JeATENBHOCTH IPH
pelIeHnH BO3HUKAIOIIUX MPOOJIEeM HAa OCHOBE yd€Ta OOIIMX MHTEPECOB M COIIACOBAHUS MO3ULUNA (0OCYXIEeHUS, OOMEH MHEHUSIMH,
«MO3TOBBIE€ IITYPMBbI», KOOPIAWHALIMS COBMECTHBIX NEHCTBUM, ONpeeIeHe KPUTEPUEB MO OLICHKE KaueCcTBa BBINOJHEHHON paboThl U
Apyrue).

PeryasiTuBHbIe YHUBepCcaJbHbIe y4eOHbIe 1eiicTBUS

YMEHHE CAMOCTOSITENIbHO OINpEAeNATh LENu JESITebHOCTH, IUIAHUPOBAaTh, OCYUIECTBISATh, KOHTPOJIUPOBATH U MpU
HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO JEATEIbHOCTh, BBIOMpaTh Haubosee H(P(PEeKTUBHBIE CMOCOOBI pEIIeHHUS YYEOHBIX H
MO3HABATENIbHBIX 33Ja4, CAMOCTOSTEIBHO COCTABISTh WM KOPPEKTHPOBATh MPEIJIONKECHHBIA aIrOpUTM JIEHCTBUU MPHU BBHIMOJIHEHUH
3alaHuii ¢ Y4ETOM TMOJIYYEHHUS HOBBIX 3HAHUUA 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEaKIUAX, OLIEHUBATh COOTBETCTBUE
MOJTYYEHHOTO Pe3yNbraTa 3asBICHHOMN 1eJIH, YMEHHE UCIIONIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, peJiaraeMble B YCJIOBUH 3aJJaHUH.
IIpenmeTHbIe pe3yabTaThI

B cocraBe mpeameTHBIX PE3yNbTAaTOB IO OCBOEHUIO 00S3aTEIBHOTO COJAEP’KaHMs, YCTAHOBIECHHOTO IaHHOW (denepanibHON
paboueil mporpaMMoi, BBIIEISIOT: OCBOCHHbBIE 00YJaIOIIUMUCS HAyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI IEUCTBUM, cielIM(pUIECKUe s
npeaMeTHON obnactu «XUMUs», BUABI ACATEIBHOCTH MO TOJYYEHHWIO HOBOTO 3HAHMS, €r0 WHTEPHpPETalnH, MPeoOpa3oBaHUIO H
NPUMEHEHHIO B PA3JTUYHBIX YUEOHBIX U HOBBIX CHUTYAIUSX.

K xoniy oOyuyeHuss B 7/ KJjacce IpeIMETHbIE pe3ylbTaThl Ha 0a30BOM ypOBHE IOJDKHBI OTpakaTb CPOPMUPOBAHHOCTH Y
00yJaronuxcsi yMeHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHI: aTroOM, MOJIEKYJA, XUMHUYECKUNA BIIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE

BEILECTBO, CMECh (OJHOPOJHAS U HEOIHOPOAHAs), BAJIEHTHOCTh, OTHOCUTEIbHASL aTOMHAsl M MOJIEKYJIIpHAsl Macca, KOJIMYECTBO

BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBasi OIS XMMHUECKOTO JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM, OKCHJ, KUCIIOTA,

OCHOBaHHE, COJIb, AEKTPOOTPULIATEIIBHOCTh, CTENICHb OKUCIICHMS, XUMUYECKasi peakius, Kiaccu(uKalus peakiuii: peakuuu

COCMHEHHMSI, PEAKIINH PA3JIOKEHUs, PEAKIMHM 3aMEIICHHs, pPEeaKIUu OOMEHa, 5K30-U SHIOTEPMHUUYECKHE PEaKIMH, TEII0OBOMN

3¢ deKT peakuu, SIPO aToMa, IEKTPOHHBIN CION aroMa, aTOMHasi OpOUTalb, paAnyC aToMa, XUMUYECKas CBsI3b, MOJIApHAs U

HEMOJIIpHAsl KOBAJIEHTHAs CBsI3b, MOHHASl CBSI3b, MOH, KATHOH, AHMOH, PAcTBOp, MaccoBas [0 BellecTBa (IIPOLIEHTHas

KOHIIEHTpALIKsl) B paCTBOPE;



UJUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHWYECKHUX IOHATHM W NPUMEHATH OTU IOHATHUS IPU ONMCAHUU BEUIECTB U UX
[IPEBPALLCHUN;

UCIIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JIJIs1 COCTaBIEHUs (POPMYJ BELIECTB U YPABHEHUN XUMHUECKUX PEAKIUI;

ONpEAeNATh BaJEHTHOCTb aTOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTENEHb OKHUCICHHS DJIEMEHTOB B OHHApPHBIX
COEIMHEHUAX, MPUHAAJIEHKHOCTh BEUIECTB K ONpPENEIEHHOMY KJIACCy COEOUHEHHMH Mo (QopmynaM, BUA XUMHYECKOH CBS3U
(KoBaJIeHTHAs! ¥ MOHHASI) B HEOPTaHUYECKUX COCIUHEHUSX;

packpeiBarh cmbica Ilepuoguueckoro 3axkona (.M. Menneneesa: 1eMOHCTpUpPOBATh IOHUMAaHUE MEPUOIUYECKON 3aBUCUMOCTHU
CBOWMCTB XUMHUYECKMX DJIEMEHTOB OT HX I0J0KeHUs B lleproanueckol cHUCTEME, 3aKOHOB COXPAaHEHHs MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO — MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo;

OPUMEHSITh OCHOBHBIE ONEpalldd MBICIUTENbHON JESITeIbHOCTM — aHaJIu3 M CHHTE3, CpaBHEHHME M 0000leHue,
CUCTeMaTHU3aluio, KJIacCU(UKAIIUIO, BBISIBICHUE MPUUMHHO — CJIEJICTBEHHBIX CBA3€M — JUIsl U3YUYEHHs] CBOMCTB M XMMHYECKUX
pEaKIMii, €CTECTBEHHO — Hay4YHbI€ METObI TO3HAHUSI — HAONIOIEHNE, U3MEPEHHE, MOICIIUPOBAHME, SIKCIIEPUMEHT (peanbHbIN
Y MBICJICHHBIH);

CJIEZIOBaTh MpaBUJIaM IOJb30BAaHUS XMMHUYECKOH MOCYI0H U 1a00paTOpHBIM O0OPYAOBaHUEM, a TAKXKe MpaBUiIaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIUSMU IO BBINOJHEHHUIO JAOOPATOPHBIX XMUMHYECKUX OMNBITOB IO MOIYYCHHUIO U
coOupaHnio razo00pa3HbIX BEUIECTB (BOAOPOAA U KUCIOPOAA), IPUTOTOBIECHUIO PACTBOPOB C OINpeNeIEHHON MaccOBOM JoJei
PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U MPOBOAUTH XMUMHUYECKHUE DKCIIEPUMEHTHI 110 PACIIO3HAHWIO PACTBOPOB ILEJIOUEH U
KUCJIOT C MOMOIIbI0 MHAUKATOPOB (J1aKMyc, (peHospranent, METUIOPaHX U Ap).



Temaruyeckoe MIIAaHUPOBaAHHE
7 kaace

Ne HaumeHnoBaHue Pa3aejIioB U TEM IPOrpaMMabl

KoauuecTBO 4yacoB

Bcero

KonTtposibHbie paboOThI

[TpakTuueckue padboThI

Pazgen 1. Ilpeamer XuMuM 1 MeTObI €€ N3yYeHHUS

HToro no pa3znenay 3 0 0
Pa3nen 2. CTpoeHue U arperaTHoe COCTOsIHUE BelleCTBA

HToro no pasneny 2

Pa3ngen 3. CMecH BelllecTB, MX COCTaB

HToro no pasneny 4 1 2
Paznea 4. Duznyeckue ABJIeHUSA B XUMHU

HToro no pasneny 3 0 2
Pa3nen S. [IpocThie BemnecTBa 5 1 2
Oo011ee K0JIM4ECTBO YaCOB MO NPOrpamMMme 17 2 6




IToypouHoe miiaHupoBaHue

KoauuyecTBo 4acoB

DJIeKTpOHHBIe (LM(POBHIE)

Ne Tema ypoka Bcero Konrponeneie |IIpakTtudeckue 00pa3oBaTe/LHbIE PeCypChI
paboThI paboThI

Uro n3yuyaet XuMus 1 0 0 LHOC Mos mikona

2 SIBneHwsI, MPOUCXOIAIIHE C 1 0 0 LOC Mos mikona
BEIECTBAMHU

3 HaGnronenne u SkCiepuMeHT B 1 0 0 LHOC Most nikona
XUMHUHU

4 CrpoeHne BemiecTs 1 0 0 LHOC Mos mikona

5 ArperaTHbIe COCTOSTHHS BEIIECTB 1 0 0 LHOC Most mikona

6 YucTele BEIeCTBa H CMECH 1 0 1 HOC Mos mikona

7 I"a3b1 u razoBeie cmMecn. OObEMHAs 1 0 0 HOC Mos mikora
J0JIsI KOMITIOHEHTA Tra30BOi cMecH

8 MaccoBas 710711 pacCTBOPEHHOTO 1 0 0 LHOC Mos mikona
BEIICCTBA

9 MaccoBas 107151 puMecei 1 HOC Mos mikona

10 HexoTopsie ciocoOwl paznencHus 1 0 0 LHOC Mos mikona
cMecei

11 @unbTpoBaHUE 1 0 1 HOC Mos mikona

12 JIMCcTUILIALIMS U TIEpEerOHKa 1 0 1 HOC Mos mikona

13 Meramnsl 1 0 0 HOC Mos mikona

14 [IpencraBurtenu MeTamioB 1 0 1 HOC Mos mikona

15 HemeTtamnnst 1 0 0 HOC Mos mikona




16 [IpencraBuTenn HeMETAIOB 1 0 1 HOC Mos mikona

17 O6o6menne no kypcy «Beegenne B |1 1 0 [HOC Mos nikona
XUMUIO»

Htoro mo nmporpamme 17 2 6 LOC Mos mikona

Y4yeOH0 — MeTOAMUYECKOe o0ecneueHrne 00pa3oBaTe/ibHOIO Mpouecca
Oobs13aresibHbIC YUeOHBIE MAaTePUAJIbI YYCHHKA

o Xumus, /knacc/ ['abpuensa O.C., Octpoymos WU.I'., CnankoB C.A., AkunonepHoe obuiectBo «M3narensctBo «IIpocBemenuey
MeToauyeckne MaTepuabl y4uTe st

o (COopHUK 3a7aHUM JIsl TPOBEACHUS ITpoMexkyTouHoi arrectanuu. ['apa H.H., 3yesa M.B., M: Ilpocsemienue, 2006 .

e MeToanueckrue peKOMEHAIUU JJI POBEACHUS JIa00PaTOPHBIX PabOT MO XUMUMU.
Hudposbie o6pazoBaTenbHbIe pecypehl U pecypebl ceT UHTepHeT

e llutepent-pecypc "Penry BITP"

e UurtepHent-pecypc "Pemy OI'D"

e bubmmoreka [IOK https://m.edsoo.ru/ff0d210c

o Odunmanpuseiii caiit GUIN

e [IOC Mos Illkona


https://m.edsoo.ru/ff0d210c
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